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Objectives of the Study

(1) To determine the market outlook -- local, national, and
international -~ for the agricultural commodities which
are adapted to irrigation in the liissouri Rivér Basin
and production of which is likely to be incredsed sig-
nificantly as a result of the Missouri River Basin de-
velopment.

(2) To provide a basis to be used in conjunction with pro-
duction data in determining the probable competltlve
position of various agrlcultural commodities in the
Hissouri River Basin.

(3) To determine the probable need for additional marketihg
facilities and means of maximizing the use of marketing
facilitles now available in the various areas.

Before examining the market prospects of variocus farm products
likely to be expanded with the irrigation development in North Da-
kota, the present position of the Hissouri Rivér Basin in the
national market, and of North Dakota in the production pattern of
the Basin, is presented. Such a review places the production poten-
tials of North Dakota in proper perspective with respect to the
regional and national supply situations prevailing at present.

E/This<study is undertaken under a coopefatiVe agreement between the
North Dakota Agricultural Fxperiment Station (Project ND 701) and
the Bureau of Reclamation, U.S. Dept. of the Interior, Region 6.

E/Assistant Agricultural Economist. The author acknowledges the co-
operation and valuable advice received from R. Schickele and other
members of the Department of Agricultural Economics, and from Wall-
ace Mdartin and other members of' the Bureau of Reclamation.



Importance of Hissouri River Basin Agriculture

Recent production figures for the principal agricultural
commodities in the seven Basin States of North Dakota, South
Dakota, Nebraska, Kansas, Montana, Wyoming, and Colorado are
shown, for two reasons: (1) to indicate how important the
region now is agriculturally, and (2) to get some idea of the
present relative importance of agricultural commodities suited-
to the proposed irrigation areas in WNorth Dakota.

The gross receipts from agricultural production from the
seven Basin States accounted for about one-seventh of the U.S.
agricultural production in recent years (see Table 1). North
Dakota's contribution to the gross cash farm income of the
Basin States was aboul one-seventh.

Table 1. Gross Farm Income: Seven Basin States as percent
of U.S., and North Dakota as percent of Basin States™

1936-L45 1946  19L7
(percent)

Seven Basin States in percent of U.S. 12.9 13.6 15.0

North Dakota in percent of Basin States 1.}y 14.6  1L.9

* perived from Agricultural Statistics 1948 and earlier
years; cash receipts from farming and value of products
consumed on farms.

In terms of output, the seven States produce about 50 percent
of the U.S. barley, rye, and wheat; 4O percent of all flax and
sugar beets; 20 percent of all oats and alfalfa hay; and nd about
12 percent of the nation's corn and potatoes. As to livestock,
this region produces about 30 percent of the U.S. sheep, 25 per-
cent of its cattle, and a little over 10 percent of all chickens,
eggs, hogs, and milk. -

’

North Dakota produces over one-half of the Basin's flax,
about one-third of its barley, rye and potatoes, 20 percent of
its milk, and 10 percent of its other livestock products. (See
Table 2, )
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Table 2. Seven Missouri River Basin States Production:
Regional production in percent of U.S.,
and North Dakota in percent of region.*

Basin States Production Nbf%ﬂ}gékoég
Commodity in percent of U.S. in pct. of Basin States
1936-k5 1946 1947 1936-L5 1916 1947

percent  percent perceﬁt percent percent percent

Theat Lh7.h 52.3 51.7 25.1 23.2 .20.7
Corn 11.8 1.1 12.6 6.3 5.7 8.1
Barley , h3.7 49.0 h9.5 30.6 35.5 36.5
Qats 18.6 19.8 23.3 2L.2 21.0 21.9
Rye 52.0 9.6 51.9 3%.2 23.0 32.3
Flax 39.4 43.0 7.9 56.8 50.9 59.9
Potatoes 12.8 12.3 1.2 32.h 31.5 6.7
Tka crops 28-6 29-1 30n8 svee sense cees
Alfalfa hay 19.6 22.5 2h.1 3.3 <33 2.9
Sugar beets L}4.8 Li.h Lo.2 3.6 3.9 32
Eggs 11.1 11.5 11.6 9.0 9.1 9.1
Chickens 13.h4 i3.1 12.6 11.2 10.9 10.3
Hogs 12.3 12.4 12.1 10.1 8.9 8.0
Sheep 28.8 29.8 28.hL 7.6 T.2 6.7
Cattle 2. 2h.7 2h.1 9.9 9.8 9.3
Milk 10.3 9.1 8.9 18.2 18.2 18.5
Wool (shorn) = 27.6 27.7 26.6 7.2 6.6 6.4

¥ Derived from Agricultural Statisties 19L8 and earlier years.

Some Projections of Potential Production under New Irrigation
1. The Missouri River Basin

Assuming that the region is at present producing those farm
commodities in which its advantages are the greatest or its disad-
vantages the least, what shifts in agricultural production can be
expented if large new areas will come under irrigation?

At least a partial attempt has been made to answer this ques-
tion in a recent BAE publication.l/ This report contains estimates
on present and anticipated production on lands proposed for irriga-
tion. A large part of the data of the report is based on preliminary
estimates made by the Bureau of Reclamation in 1948 and earlier years.

v

E/ﬁenderson, S. Changes in Crop Production Anticipated from Proposed
Irrigation and Reservoir Development in the Missouri River Basin,
USDA, BAE, Feb, 1950, '




Such estimates include present and anticipated acreage of various erops,
expected long-time average yields, and the value of production based on
1939-lly farm prices. These estimates may, of course, be changed as de-
tailed studies are made of the Basin, A brief resume of some interest-
1ng hlghllghts in the BAE report which pertaln to the project at hand
is given here.

There are at present about 5,000,000 irrigated agresin the seven
Basin States. Proposed new irrigated acreage is expected to be around
5,233,000 acres. In addition, more water_is to be applied to around
1,943,000 acres already under irrigationt}/

The State of North Dakota now has about 29,000 acres of irrigated
land. It is proposed to bring in about 1,225,000 additiodal acres under
irrigation in that State.2/

While the number of acres under irrigation in the Basin States
would be more than doubled, the proposed new acreage represents only
about 5 percent of the present cropland, or 1.5 percent of the total
land area of the Basin. For North Dakota, the new irrigation is equal
to 6 percent of the present cropland, or about 3 percent of the total
land area of the State.3/

For the Basin as a whole, only 181,000 additional acres not used
for crops now would be brought under cultivation as a result of this
proposed new irrigation. Marked changes, however, would result in the
acreage of specific crops and summer fallow under irrigation. Wheat
could dacrease from 1,200,000 acres (23 percent of the land area pro-
posed for irrigation) to 73,000 acres (1 percent of that area). Fallow
could decrease from 826,000 acres to ;,000 acres. The largest acreage
increases could be expected for alfalfa hay, sugar beets, and potatoes.
At present there are around 160,000 acres of alfalfa on the total land
area proposed for new 1rr1gat10n. This could be increased to
1,540,000 acres, or 29 percent of that area. No sugar beets are
assumed to be grown now on the land to be irrigated, but around
500,000 acres, or 10 percent of the acreage, could be grown under
irrigation. Potatoes could increase from about 1,000 acres to around
150,000 acres.lt/

Irrigation would have its greatest effect in temms of increased
production rather than in increased. crop acres. The crops that would
show the biggest changes in production are alfalfa hay, potatoes, and
sugar beets., The Basin productlon of alfalfa hay would be increased
by two-~thirds, that of potatoes- by about one-half, and that of sugar
beets by one and two-thirds times. Compared with present national
supplies, sugar beet output would be increased by 75 percent.

1/ 1bid p. Su ;
2/ Ibid p.55
3/ Ibid p.55
I/ Tbid p.15
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In terms of dollars, the most important crops would be sugar beets,
alfalfa hay, and potatoes.l/ Sugar beets would make up 31 percent of
the anticipated value of all crop and pasture production on the new
irrigated land, alfalfa hay 20 percent, corn 17 oercent, and potatoes
11 percent.

If this production pattern would materialize under the new irriga-
tion development, the Basin value of production at 1939-LlL prices would
inerease from a present value of %$40,98,000 under drylard conditions °
to an anticipated value of $176,320,000 under irrigation; or a’ four-
fold increase in value of $135,336,000. On the land requi»ing supple-
mental water, the Basin would yield an increase of another 21,700,000,
making a total estimated increase from irrigation of about %150 million.
North Dakota could expeect an increase from a present value of %9, 3&&,000
to an anticipated value of $49,190,000, or a five-fold increase of :
$39,8U6,000.2/

Some shortcomings of the estimates.-- These projections present a
pattern of crop production under certain assumed conditions of suita-
bility of physical factors (climate, soils, and topography) and past
price relationships. To make this part of the picture complete, a
corresponding production pattern of livestock and livestock products
under irrigation is needed. However, it is much easier to evaluate the
projections as they now stand. Any such evaluation, of course, requires
a close examination of the assumptions on which the projections are
based.

The land use projections for new irrigation are largely derived
from patterns existing at present in established irrigation projects.
The resulting large increasesg in sugar beets and potatoes are hardly
compatible with the constancy of price relationships assumed in the
value projections, nor wibh the general market prospects in the long
Tun. At least for these two commodities, if Lhese projections shbuld
materlallze, production costs would have to be remarkably favorable
as compared to those in old established areas in order to meet region-
al competition. An increase of 75% in sugar beet production would
require a drastic change in U. S. sugar policy.

A eloser examination of the long-range demand prospects for the
crucial farm products will be presented in a subsequent section of
this report.

2. The Missouri Souris Division

In the preceding section an-attempt was made to show how the crop
production could be affected as a result of new irrigation in the
Missouri River Basin. It appears worthwhile to carry forth similar
projections for proposed new irrigation within the State of North Dakota.

2/r1939—hh prices as used by the Bureau of Reclamétion and appearing
in op. cit. table 13, p.25 and table 48 p.70.
2/ Op cit. Table 36, p.58.
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The land proposed for new 17rlgation in North Dakota is divided
into five divisions of 1rr1gable acreage as follows: (1) Missouri-
Souris Division, 1,107,000 acres; (2) North Dakota Pumping Division,
69,120 acres; (3) Knlfe Division, 15,400 acres; (L) Heart Division,
13,915 acres; (5) Cannonball D1v1510n, 20,390 acres; or a total of

1 225,825 acres for the State, (See Table l.)

Table L. Missouri-Souris (North Daketa portion) and other °
Divisions showing acreage proposed for new irrigation,
by subdivisions. ¥

Division and unit New land™*
(acres)

Missouri-Souris Division (N. Dak. portion):

Crosby-liohall Unit ...........cc.... 1,000,000

New ROCKEOrd wevveeenieeneennnnn. . 55,000

Jamestown and Oakes ........evennn. 52,000
North Dakota Pumping Division (15 units) .... 69,120
Knife Division v...evevieeenenn... 15,400
Heart Division:

Dickinson Unit ..eeeececevecensss ves 915

Heart Butte Unit ..cc.vv.viane caan 13,000
Cannonball Division:

Cannonball Unit v......... e 12,390

Thunderhawk Unit ,........cov.... .. 8,000 -

Total for North Dakoba ceveeieeeereneennas ee. 1,225,825

mmm
Supplled by U.S.Dept. of Interior, Bur. of Reclamation,
Missouri-Souris District, Bismarck, N.Bak.

e There is no supplemental irrigation in this division.

The Missouri-Souris Division has been further subdivided into Units,
The largest of these is the Crosby~kohall Unit, consisting of roughly
about 1,000,000 irrigable acres in the northwestern part of tha Stats.
This Unit will be used in the making of projections of poteatial pro-
duction under irrigation of the Missouri~Souris Division, bacause:

(1) it is by far the largest Unit for which irrigation is prcposed in
North Dakota, and (2) it is also the one Unit in the State thet could
exert a marked influence on the relative importance of agricultural
commodities in the State, should later soil studies back up the pre-
liminary findings.%

1/ Considered irrigable on the basis of preliminary soil surveys and,as
more soil surveys are made, this may be changed.

2/ The recent findings from the Bowbells Block Survey do not necessarily

T vitiate the following analysis, if sufficient irrigable land can be
found by moving the project area farther east.
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To get a rough idea of the present cropping system of the Crosby-
Mohall Unit, the proportion of land devoted to various crops was assumed.
to be the same as those of Remwville / County. (See Table 5.) These
percentages were applied to the 1, 000,000 acres, to determine the number
of acres of each crop in the Unit. Then Renville County yieldsZ were
applied to the resulting dcreage of each crop and the approximate
present productlon was determlned (See Table 6 and 7.)

Such progectlons of the:p0551ble production under irrigation are of -
necessity rough approximatiéns. Reliance on the use of yield data and
cropping systems of existing projects having similar characteristics
was not entirely satisfactory because none had completely similar
characteristics: (1) The growing season of the Crosby-Mohall Unit is
121 days, while that of other projects is around 130 days. (2) WNo exist-
ing project had a similar location with respect to local, regional, and
national markets -- which might also affect, to a large extent, what
crops are grown. (3) In many respects the soils of the existing projects
are dissimilar to those of the Crosby-Mohall Unit. ‘

In order to use the cropping systems of the existing projects, it
was necessary to make two assumptions: (1) that the existing variation
in climatic factors is not sufficient to affect cropping systems and
yields to a marked degree; (2) that the soils are sufficiently similar
in the existing projeets and the proposed irrigation area. '

With those general assumptions in mind, the 1918 cropping system of
the existing projects éf Lower Yellowstone (North Dakota and Montana),
Milk River (Montana), and Shoshone (Wyoming) were selected. (See Table
5.) These were applied to 1,000,000 acres to get the acreage of the
respectlve crops. = Then the 10-year average yields of the Lower Yellow-
stone project were applied to the acreage to get the total production of
each crop. (See Tables 6 and 7.)

An examination of Table S will show that nearly half of the present
acreage is devoted to wheat production, a smaller percentage to other
grains, only about 0.1 percent of the acreage in potatoes, and none in
sugar beets. Under irrigation, the big change would be a decrease in
the acreage of wheat, a considerable portion of the acreage devoted to
alfalfa hay and sugar beets, and somewhat of an increase in potato
acreage. :

With a eropping system like that of the Lower Yellowstone pro ject,
the wheat acreage would be decreased from lji.6 to 21.6 percent of the
acreage, the acreage of alfalfa would increase from 0,1 to 192.0 percent,
and that of sugar beets from none to 18.8 percent. A similar comparison
for a cropping system like that of the Milk River project would show
only 15.6 percent of the acreage devoted to wheat, nearly 1/L of it
devoted to alfalfa, 9.2 percent to sugar beets. For a cropping system

1/ Renville County percentages were used because about 95 percent of
the county falls within the proposed irrigetion area of the Crosby-
Mohall Unit. The most recent available figures on Renville County
are for the year 19l); -- source, Census of Agriculture 1945.

g/ State yields were applied where Renville Co. yields were not available,
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like that of the Shoshone, only 5 percent of the acreage would be de-
voted to wheat, 1L.6 percent to alfalfa, and only 2.3 percent to sugar
beets. Under all three of the cropping systems, the potato acreage
would be about the same--approximately 1.5 percent of the acreage.

It would perhaps be more meaningful if the differences between the
three cropping systems mentioned in the preceding paragraph were stated
in qualitative terms. On that basis, a cropping system like that of the
Lower Yellowstone Project is essentially a grain-sugar beet system; that
of the Milk River Project, a forage-grain system, and that of the Sho-
shone Project is a forage-vegetable system. Because of physical and econ-
omic factors involved, the chances are the cropping system of the Crosby-
lMohall Unit will approach a forage-grain system more than the others.

Depending on which system is used, for North Dakota the decrease
in wheat production under irrigation would be from zero to 5 percent.
The increase in barley production would be from 1 to L percent, that of
corn from zero to 2 percent, and that of oats from L, to 10 percent, But
the most striking changes would result in the State's production of al-
falfa hay, potatoes, and sugar beets. Under irrigation, alfaifa hay pro-
duction could be increased from 152 to 198 percent, potatoes 12 to 15
percent, and sugar beets 180 to 1500 percent. (See Table 8)

. For the Basin, the decrease in wheat production would be less than
one percent., The increase in alfalfa hay could be from 5 tc 8 percent
of total Basin production, that of potatoes lj to 5 percent, and that of
sugar beets 7 to 5l percent.

The national production of all grains would hardly be affected at |
all by decreases in wheat and increases in the production of other grains
in the Crosby-iiohall Unit under irrigation. But the nation's procduchtion -
of alfalfa hay would be increased by 1 to 2 percent, and of sugar bects
by 2L percent under the grain-sugar beet system and 12 percent under tae:
forage-grain system.

~ Appraising Future Market Outlets

Any evaluation of production alternatives must be tied to the de-
mand outlook for products grown under irrigation. The major efforts ol
this project are concerned with appraising demand potentialities of those
commodities. In that connection, literature on trends in consumption ac
well as of family budgets was examined. A resume of preliminary findings
and interpretations is presented. ‘

1. Trends in Consumption of Selected Basin Products

The most readily available source of per capita consumption esti- -
mates is the disappearance data of the U. S. Department of Agriculture,
which are derived as follows: "From the annual supply of each food
(production plus beginning stocks‘plus imports) are deducted feed and
seed used, industrial uses, exports and shipments, govermment purchases,
and ending stocks. The residual is considered to be civilian consump-
tion.," 1/

,}/ USDA Misc. Pub. No.691, Consumption of Frod in the Tmited States,
. 1909"Ll-8, P . l .
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These data have several limitations which restrict their useful-
ness. Because the disgppsaramre data for the several foods are obtained
at various levels of distribution, there is a wide gap between thege
estimates derived in temms of primary distribution weights and actual
consumption in the home. Then too, there are limitations in the sta-
tistical accuracy of the basic data. Also, per capita consumption
estimates are national averages which do not reflect any changes in
the makeup of the population and disregard the differ-cnces between
seasons of the year, resgions, urban and rural habits, family sigze
and income, age composition, occupational differences, and many other
factors.l/ Yet, with all these limitations, the disappearance data
are the most complete set of data on per capita consumption available.

~

Dairy Products

In the prewar period of 1935-39 the average per capita consump-
tion of all milk was 801 pounds (Table 9). 4 high point of 813 pounds
was reached in 1946. At present’ (1949) it is about 763 pounds.

Prewar consumption of fluid milk and cream was about 340 pounds
per capita annually. In 1946, it rose to L23 pounds per person. Now
it is about 50 pounds above prewar and 33 pounds below the 1946 peak.

While per capita cheese consumption has risen one third since
prewar, the butter consumption has dropped from 16.7 pounds per person
to only 10.5 in 1946. There has been very little change in per capita
butter consumption during the past three years.

The consumption of ice cream per person has nearly doubled in
receat years. The average for 1935-39 was 9.5 pounds, and in 1946
it was as high as 22.5 pounds. During the past three years an averag
of about 17 pounds were consumed. ’

Meats

Average consumption of all meats for the 1935-39 period was
126.2 pounds per person (Table 9). It rose to a high of 155 pounds
per capita in 1947. In 1950, 1L5 pounds per person were consumed.

Consumption of beef has risen between 12 and 15 percent from
a prewar average of 55.2 pounds per capita. As much as 69.1 pounds
were consumed per person in 19h7. In 1950, 63 pounds were consumed.

The high point in veal consumption was reached in 1947 at
10,7 pounds per capita. The 1950 consumption was 8.2 pounds per
person, which was a decrease of 6 percent fram 1949.

The per capita consumptioﬂ*of lamb and mutton has declined
steadily since prewar. In the 1935-39 period, censwmptinn was
6.8 pounds per person, and in 1950 it was only 3.9 pounds.

In 1945, the per capita conéumption of porkwas 75.6 pounds,
or about 20 pounds more than that of prewar. In 1950 the consumption
rate of pork was 69.9 pounds per person.

"_1_; USDA [isc. Pub, 10,691, Comsumption of Food in the 7.S. 1909-L18,p.1.
2/ Ibid. ‘
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Poultry’Productsg

During the prewar (1935-39) the consumption of eggs was 298 per
gapita (Table 9). In more recent years, the trend in consumption has
" been upward, and in 1950 it was 38L, or nearly one third above the
prewar level,:

The prewar consumption ef chicken averaged 17.9 pounds per
capita. The war peak in consumption was reached in 19L& at 25.4
pounds per person. The 1950 figure is at 26 pounds per caniti, or
about U5 percent above the 1935-39 figure.

Vegetables

The long~time per capita trend in consumption of fresh vegetables
has been upward. From a consumption of 235 pounds per persen average
for the 1935-39 periad, a postwar peak of 272 pounds was rezched in
1946. The 1950 figure of 258 pounds per capita is abeus 10 percent
above prewar.

On the other 2and, the long-time per capita rate of potato con-
sunption has been st=adily downward. From a consumption rate of
131 pounds per person as an average for the 1935-39 period, it has
declined to 108 pounds in 1950,

Sugar

In recent yéars no marked trends in the domestic consumption
of sugar have been no:ed. 7ith the exception of 1946, in no year has
the rate of consumption been less than 94 percent of the 1935-39 av-
erage of 97 pounds.

Grains

The long-time domestic per capita consumption of grain products
has been downward. In the case of corn, per capita consumption has
decreased for certain uses, while it has increased for others. The
postwar consumption of cormmeal is about 1/3 below the 1935-39 average,
while the consumption of corn sirup, corn starch, corn sugar, and
hominy has increased from prewar. Domestie consumption of breakfast
cereals made from corn has remained about the same as prewar.

The per capita consumption of all wheat, oats, and rye products
has declined since prewar, while that of barley products has remained
unchanged.

2. BEvaluation of Consumption Trends

These trends in per capita consumption not only reflect changes
in demand but also in supply. They are the final outcome of all the
cost and price factors, the conditions of physical production, inter-
national trade, consumer preferences, and population growth. Changes
in per capita consumption rates, however, are indicative of trends in
consumption patterns and demand shifts, and as such are relevant to
the Missouri Basin development,



A study of Table 9 reveals that as compared with the prewar
period, per capita consumption of fluid milk, cream, and ice cream
has increased substantially, even though total milk supply available
per person has declined. This suggests a relatively strong demand
position of these products, in contrast to butter, whose per capita
constmption declined over LO percent from the prewar level.

, Similarly, meats, chickens and eggs shcw a remarkable increase
in pe¥ capita consumption. On the other hand, potatoes, wheat and
rye products, and sngar are down,

Looklng into the future, new irrigation farmers, generally,
can be expected to find more or less favorable market outlets for
increased supplies as follows:

General Domestic Market Prospects

More favorable Less favorable
Fluid milk Butter
Cream Potatoes
Ice Cream Sugar
Cheese Wheat

Chi ckens Rye

Eggs

Pork

Beef

Fresh Vegetables

In the light of these considerations, the potential output
increases for potatoes and sugar beets outlined in a previous section
might run into serious marketing and price trouble. With butter, al=-
though national demand prospects are not strong, there may be a
geographic shift in production from major fluid milk sheds into the
outlying areas, including the Great Plains. In that case, butter
production in North Dakota and especially in irrigation areas, could
find the necessary market outlets,

But irrigation farmers in the Basin may want to produce com-
modities in the "less favorable! column even though their costs are
higher than those of farmers im established producing areas. This
will be true if they have a still greater disadvantage in producing
those commodities in the "more favorable" column. With respect to
sugar, of course, legislation and policies of sugar companies will
play a decisive role in detemining the scope of sugar beet production
in the new irrigation areas of the Basin.

Apart from consumption trends, it is useful to examine consumers!
responses to changes in price and income. A ten percent decrease in
price may cause consumers to increase thelr purchases of one commodity
by more than 10 percent (elastie demand),of ansther by less than
10 percent (inelastic demand). If income is held constant, an increase
in the supply of a given product usually will bring about a decline in
price. The smaller this price decline, the better the market prospects
for that commodity.



Similarly, a 10 percent increase in a family's income may cause
it to increase its purchases of one commodity by more than 10 percent,
of another by less than 10 percent or not at all. Again, the market
prospects for the products of which consumers tend to buy considerably
more as their income increases are more favorekle than fo~ those of
which consumers are not anxious to use grezter gquentities with a raise
in income. This holds at least as long as we have conlidence in a
rising living standard for the nation. -

3. Price Blasticity of Démand

Several of the agricultural products have often been used to
illustrate different elasticities of demand with respsct to price.
Potatoes have been commonly chosen as an exmaple of ¢ ccmiedity with
an inelastic demand. A large quantity of such a commodisy has a
smaller total value than a small quantity. Consequently, large crops
of potatoes bring farmers less in total dollars than do small crops.
Pork (or beef), considering all cuts as a whole, is friqusntly chosen
as an example of a commodity having close to vnil elasuizity -- total
consumer expenditures remaining unchanged regardiess or whether a large
or small quantity is put on the market. Certein fresh vegebtables and
fruits are sometimes referred to as examples of comodities with
elastic demands, on which consumers would spend more in buying a large
crop than a small crop.n/

A review of various studies dealing with price elasticity seems
to indicate approximately the following position for the major Basin -
products.

¥ith per capita income constant,
an increase in supply is likely
to result in:

Moderate price Substantial price

decline for: decline for:
Fluid Milk Potatoes
Fresh Vegetables Cereal Products
lieats Butter

Eggs

Sugar

On the whole, most commodities showing an upward trend in per
capita consumption also seem to have a greater price elasticity of
demand than those showing a downward trend in consumption. Again,
whether new irrigation farmers will find it profitable to get into
products with an inelastic demand depends upon how effectively they
will be able to reduce production costs per unlt.

1/ Waite, W.C. and Cassady, R., The Consumer and the Economic Order,
MeGraw-Hill Book Co., New York, 2nd Td., 1949, pp.l61-2. o
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li. Income Elasticity of Demand

A vigorous democratic nation not only aims at increasing
production, but also at reducing poverty among its families to a
minimun. This means that a healthy national deveiopment will lead
to fewer and fewer families living below an acceptable decent living
standard. In fact, such an improvement in income distribution ap~
pears to be the most effective way for expanding market outlets for
most consumer goods.

Assuming prices constant, which of the Basin products can be
expected to find an expanding market demand as family incomes flncrease?

In the 1935-36 Family Budget st.udy,l/ figures were put out on
a national level as well as regionally. A% about the same time (1934~
36) but on a somewhat different basis, studies of money disbursements
of wage earners and clerical workers were published for selected cities
2 / in each geographical region. The 1942 consumption study 3/ was
made entirely on a national basis, while the 19LL8 study l‘/ was made
on both a national basis (composite of 68 cities) and for selected
large cities in different locations of the country.

None of these consumption studies give a direct clue as to
what the local consumption patterns of food commodities might be in
the Basin States. To determine these in a way comparable to the other
consumption studies is;of course, out of the question because of the
cost involved. There are a number of things to be brought out of the
1935-36 and the 1942 national consumption data, however, which might
have some use to help in determining local consumption patterns of
food products in the Missouri River Basin, or more particularly in
the Missouri~Souris Division, But first, what do these consumption
studies show that is of any value here?

In the first place, the two studies, 1935-36 and 1942, cover
two periods in which the economic conditions were quite different.
The first study was made during a period of severe economic depression
when the national income was only $60 billion and unemployment was
over 10 million. The second Ftugy was made during a period of rather
high business activity {early wartime) when national income was over
$120 billion and unemployment was declining rapidly.

Tables 10 and 11 have been adapted from tables 1n a progress
report entitled “"The National Food Allotment Program." / The tables
are derived from the 1935-36 and 1942 studies and show the relationship

1/ Family Food Consumption & Dletary Levels, liisc. Pub. 405, L52,
USDA, 19L1.

__2_/ Money Disbursements of anloyed Wage larners and Clerical Workers,
1934-36, U.S. Bur. Labor Stat. Bul. No. 636 637, 634, 629, 6hLO,
and 611, 1937.

3/ Family Food Consumption in the!United ! na’ces, USDA, Misc. Pub.
No.550, 194l.

L/ 1948 Consumption Studies Report 1 - 8, USDA, BHT\I & HE.

§_/ The National Food Allotment Program, by Rainer Schickele, P&A,
USDA, Oct.20, 1945 (mimeo.) p.23.
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between income and food consumption and expenditures during these two
periods. Data are shown for non-farm families only, since farmm fami-
lies produce quite a bit of their food. While the data for the two
periods are not strictly comparable for various reasons (such as
difference in sampling design and definition of income), they do show
the effect of income on consumption.

The data in Tables 10 and 1l have been expanded to annual rates
without adjustment for seasonal variation., Table 10 shows the per
capita consumption and per capita expenditure rate for each income
group and for the average of all income groups in each of the two
periods. Table 11 shows what the percent per capita consumption and
per capita expenditures are for each income group in terms of percent
of average of all income groups.

In the depression period of 1935-36 the lowest income families
consumed: about half as much as the average family of dairy products;
slightly more than half as much of such foods as potatoes, fresh
vegetables, eggs, and meats; about the same amount of sugar, and
nearly twice as much of the grain products. On the other hand, the
highest income group during the same period consumed: nearly four
times as much of meats as the lowest income group; about three times
as much of milk and fresh vegetables; twice as much of such foods as
eggs and potatoes; nearly one and one-half times as much sugar, and
about 10 percent less of grain products, than the lowest income group.
Generally, the rate of consumption increase for these foods has been
the highest in the low~income groups, and flattens out as incomes
increase beyond the middle income levels, This shows that a given
income rise in the low-income groups would_strengthen demand more than
the same rise in the higher income groups._/

A somewhat different picture is shown in the prosperity period
of 19h2. The lowest income groups consumed: slightly more than half
as much of meats as the average income family; sliphtly less o s:ich
‘foods as dairy products, fresh vegetables, and eggs; about the saae of
potatoes and sugar, and nearly twice as much of grain products. Jom-
pared to the consumption rates of the previous period, the icw izecns
groups consumed: about twice as much of dairy products, pomatnes

low income groups in the earlier period.

During both periods, the variations in expenditures fco tie fnods
mentioned in the preceding paragraphs were a lot wider shan the vazin-
tions in consumption. (Table 11) This is because fiod conzwmpiion
increases faster in terms of money value than ir terns ol noonls as
income rises., The food expenditures in the higlier iaccie goow.: are
affected by greater outlays for quality, packaying, and ad-itiiorai
services.

Comparison of food consumption for spring 1943 with spring 1942
shows that the influence of income on the consuipiion of most lecd
groups was about the same in both periods. ({See Teble 1:.) Tor meas

I/ Ibid.
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products the rate of increase in consumption was less steep in 1948 than
in 1942, because the lower income families used more of the meat prod-
ucts, relative to higher income groups, in 1948 than in 1942. The food
expenditures were higher in 1948 than they were in 1942. Thirty-two
percent of the income of urban families of two or more persons was

spent for food, as compared with 26 percent in 1942. }/P

Now, what use can be made of the consumption data presented
in Tables 10 and 11?7 - True enough, the data have serious limitations.
The figures have been expanded to annual rates without any adjustment
for seasonal variations. The figures represent a national composite
picture of consumption rates and expenditures. Figures ape on a sort
of composite per capita basis which does not take into consideration
variation in individuals. But the figures do show rather consistent
demand responses for various foods as income increases.

An e:amination of Table 11 shows the degree of consumers
responses to income increases in their purchases of various foods.
Of special importance is the effect of income raises in the lower-
ineome range, since by far the larger part of the nationt's families
fall in that range.

From these studies, we can conclude with considerable con-
fidence the following demand response with rising family incomes.
Iith prices constant, an increase in family income will result in:

Substantial consumption Moderate or little consumption

increases for: increases for:
Meats Grain products
Dairy products , Sugar
Butter Potatoes
Fresh vegetables
Eggs

A1l these considerations point to a strong market prospect
for increase in livestock and livestock products and fresh vegetables,
and a weak market for cereal grains, potatoes, and sugar. Tying
this prognostication back into the potential production increases
under irrigation outlined in a preceding section, the anticipated
expansion of potato and sugar beet production might run into serious
marketing and price trouble, while the expansion of alfalfa, pasture,
feed grains, and fresh vegetables might well be pushed further and
prove more profitable in the long run. For this reason, the suita-
bility of proposed irrigation areas for alfalfa, irrigaved pasture,
and fresh vegetables deserves snecial emphasis.

1/ 1948 consumption studies, Report No.5, USDA, BHY & HE,
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Competitive Position of Proposed Irrigation Areas of Horth Dakota

1. Effects of Prospective Population Shifts

Three population factors that affect the market outlook for
North Dakota farm products are: the total national increase in popu-
lation; the population shift to the Pacific Boast States, and the
population shifts within the state -- between farm and city.

The United States is still essentially a young, rapidly
growing nation in spite of the great technological and industrial
developments that tool: place within it. Recent population estimates
would seem to indicate that the country could well expect a popula-
tion of about 190 million by 1975 or 1980, This is a 25 percent
increase in population over the next 25 or 30 years., If average per
capita domestic consumption rates of agricultural products nere
maintained pretty much as they are now and there was only a moderate
volume of agricultural exports, this would mean a market for about
25 percent more food and fiber. But, tied in with population in-
creases, further changes in diets can also be eixpectec. The
nutritionists have done much in educating the people into wanting
to improve their diets. So much so,that in the past decade of high
enployment at rather high wages, there has been a substantial in-
crease in per capita consumption over the prevar period of 1935=-39
of all meats, poultry products, and most dairy products. This all
indicates a very favorable national demand outlook for livestock
products 25 or 30 years hence.

To help supply this national market of livestock products,
North Dakota appears in a good competitive position with respect to
the production on irrigated farms of beef, lamb, and milk for manu-
factured dairy products.

There has been a considerable westward shift in population
during the past decade. Between 1940 and 1950, the population of
California increased by 51 percent, that of Oregon by 39 percent,.
and that of ashington by 36 vercent. Present indications are that
these population shifts will continue., The rate of migration, of
course, may decrease probably by as much as 50 percent of what it
was over the past decade. This population increase in the Pacific
Coast States has made North Dakota and other Basin States less de-
pendent upon eastern markets, HNorth Dakota has a geographic ad-
vantage over eastern areas in sharing the western markets, This is
particularly true of the iHinot area, which is ssrved by the main
line of one of the transcontinental railrsods.

TTithin the past decade, North Dakota, like the nation, has
experienced a rather remarkable agricultural prosperity and with it
a high level of employment within its cities and villages. This
prosperity was accompanied by an increase in population of cities
and villages (1000 and over) hy 22 percent, while the over-sll State
~ population decreased by about l percent between 1940 and 1950. The
largest increases have occurred in cities of over 5,000 people, which
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as a group had 25 percent greater po-ulation in 1950 than in 1940,
Jmong these were Villiston with a 27 percent increase and Hinot with
a 32 percent increase.

Such a farm-city migration as has taken place during the past
decade makes for increased local market demand, especially for per-
ishable foods. Irrigation areas have a locational advantage of
serving this increased local demand. :

2. Location and Transportation Factors

tlork is in progress which is aimed at getting together infor-
mation that would aid in the further answering of the following: ques-
tions. How does the competitive position of Horth Dekota (or more
specifically the liinot trade area) compare with other established .
areas for the (irrigation) products suited to Horth Dakota conditions?
Does the linot trade area —- wiith its potential power, fuel, trans-
portation, and population -- have "locational" advantages with
respect to the west coast markets?

3. Adequacy of larketing Facilities 1/
A reconnaissance study of dairy, poultry, grain, feed, and
seed marketing and processing facilities in the iiinot trade area was
made in the summer of 1950. From this study it would appear theat
plant capacity would not be an obstacle to the increase in production
of dairy and poultry products, feeds, and seeds. For exawple, milk
plants could handle about 60 percent more milk with present facilities.
“ith 3 or b churnings a day, plants engaged in butter manufacture
could make, regpectively, 17 or 56 percent more butter. Poultry
processing plants could handle at least twice their present volume,
and feed processing and seed handling plants could handle 6 times
their present volume. However, serious seasonal gluts of grain mar-
keting facilities occur each year. These have been somewhat aggra-
vated by rapid tecimological advance in harvesting methods, goverhment

storage policy, changes in varieties of crops grown, inadeqate box
cars, etc.

}/ A further discussion of the adequacy of marketing Lac111t1es will
be made in a forthcoming report.
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Summary

The Basin States (North Dakota, South Dakota, Nebraska, KXansas, Hontana,'
TFyoming, and Colorado) account for about 1/7 of the U.S. gross cash
farm income.

North Dakota accounts for 1/7 of the gross cash farm income of the
Basin States.

There are now about 5;000 000 1rr1gated acres in the seﬁen Basin States.
Proposed new irrigated acreage is expected to be around 5,233,000 acres,
or about 5 percent of the present cropland. :

The State of North Dakota now has about 29,000 acres of irrigated lard.
It is proposed to bring about 1,225,000 additional acres, or 6 percent

of the presént cropland of the Statey xinder. Irrigation.

Alfalfa hay, potatoes, and sugar beets would show the biggest increase
in production under proposed programs of irrigation. Compargd with
present national supplies, sugar beet output would be increased by
75 percent, thereby necessitating a drastic change in U.S. sugar policy.

If irrigation is introduced in the Crosby-Mohall Unit, the chances are
that the cropping system will approach a forage-grain system rather
than a grain-sugar beet or forage-vegetable system.

Per capita consumption trends of dairy products (with the exception of
butter), meats, fresh vegetables, and poultry products have generally
been upward, while those of butter, potatoes, and grain products have
been downward.

General market prospects are “more favorable® for fluid milk, cream, ice
cream, cheese, chickens, eggs, pork, beef, and fresh vegetables. They
are "less favorable" for butter, potatoes, sugar, wheat, and rye.

Recent population estimates would indicate about a 25 percent increase
in U.S. population by 1975 or 1980.

Vithin the past decade there has been a shift in population to the Vest
Coast States. This shift is expected to continue, but at a somewhat
reduced rate. o

THithin the past decade also, there has been a population shift from
farms and open country to towns and cities, in the State of North
Dakota.

The total increase in U.5. population, the population shift to Pacifie
Coast States, and the farm to town and city movement within Morth Da-
kota, are all factors favorable to the market outlook for North Dakota
farm products likely to be grown under irrigation.

It does not appear that lack of processing plant capacity and marketing
facilities would be an obstacle to increased production of dairy and
poultry products, feed, and seed, TFarm-to-market roads will need im-
provement and to be kept open the year round, especially in the areas
of irrigation‘development.



