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Since the outbreak of World War II, the dairy industry in the Pacific North-
west has experienced a period of rapid adjustment. The underlying dynamic cause
has been the rapid increase in the population of the Western States. This process

of adjustment has had two features: (1) The growth of population has outdistanced
total milk production in the Western region, and (2) the sale of a greater propor-
tion of fluid milk and ice cream has resulted in a shift from production of butter,

cheese, and evaporated milk.

Special emphasis is placed in this report on milk production and marketing in
13 counties in northwestern Oregon and 6 counties in southwestern Washington. The

Portland, Oregon Milkshed is located within these counties. This area has felt the
full impact of the operation of social and economic forces since the outbreak of
World War II; it is among the many sections of the United States in which a basic re-
organization of the dairy industry occurred within a relatively short time.

A major purpose of the report is to trace the developments in utilization of
whole milk which have accompanied the increase in the demand for fresh milk and the
extension of the milkshed about a specific fluid milk market. This is not to suggest
that it is feasible to generalize from the experiences of the Portland market and
the outlying milk-supply areas. Nevertheless, many of the developments that occurred
with the expansion of the Portland milkshed are more or less typical of any market
that is situated near a surplus milk-producing area.

PopuIafon Growfh

The phenomenal increase in population in Oregon, which has also occurred in
Washingtoii and California and other areas in the United States, has been of profound
importance to the dairy industry. The magnitude of this change is evident when it
is observed that the civilian population of the three western states of Washington,
Oregon, and California increased 37.0, 39.6, and 53.3 per cent, respectively, be-
tween 1940 and 1950 (Table 1). During the same period, the civilian population of
the United States increased only 14.5 per cent. But the population of the Metro-
politan district of Portland increased 41 per cent.

figration resulting primarily from wartime influences accounted for the major
part of the increase in population. The development of large shipbuilding and alu-
minum operations in Portland and Vancouver, Washington contributed greatly to the

1This study was made under authority of the Research and Marketing Act of 1946.
The author, Gordon A. Rowe, was formerly Research Assistant, Oregon Agricultural
Experiment Station, employed on a cooperative basis with the Bureau of Agricul-
tural Economics, U. S. Department of Agriculture. Drs. D. B. DeLoach and William
Bredo, also of the Bureau of Economics, gave assistance in analyzing the results
of the study and in preparing the report.
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movement of labor into the area. At the same time, it opened up new job opportuni-
ties for low-income farm workers and made it more difficult to maintain the rate of
output of milk in the area.

Table 1. Population of the United States, Washington,
Oregon, California, and Metropolitan Districts.

1. 1

April 1,
I

April 1,
1940 L 1950 Increase

I
Per tent

United States 131,669,275 150,697,361 14.4

Washington 1,736,191 2,378,963 37.0

Oregon 1,089,684 1,521,341 39.6

California 6,907,387 10,586,223 53.2

Portland1 501,275 704,829 40.6

Seattle, Washington ......... 504,980 732,992 45.1

San Francisco-Oakland, California . . 1,461,804 2,240,767 53.2

Los Angeles, California . 2,916,403 4,367,911 50.0

'Portland district includes Vancouver, Washington.

Source: Advance and Preliminary Reports, 1950 Census, Bureau of Census, U. S.
Department of Commerce.

Milk Production

For many years production of milk in the western states increased with popula-
tion. Since 1942, production of milk in the three Pacific Coast states has not kept
pace with increases in population in Oregon and Washington (Table 2). This produc-
tion-consumption situation has had an important bearing on the utilization of milk
in the area and has required further importation of dairy products into the three
states.

Technology

Other changes include recent developments in methods of processing, advances in
machinery, and improvements in transportation. These are illustrated by the use of
pasteurized milk for the manufacture of cheese and the speed-up in the receiving and
cooling operations, which permitted the use of milk processed the day following re-
ceipt at the factory. The new high-temperature, short-time pasteurizer has enhanced
the change to a continuous operation in many of our dairy manufacturing plants.
Paper containers for fluid milk are now used extensively throughout the Northwest.
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Table 2. Per Capita Production of MiBc'

(Oregon, Washington, and California, 1924-50)

Year Oregon Washington California

Pounds Pounds Pounds

1924 1,185 1,028 731
1925 1,155 1,016 732

1926 ..............1,228 1,016 679
1927 ..............1,222 1,036 697
1928 ..............1,215 1,004 674
1929 ............ 1,230 992 688
1930 1,275 1,027 679

1931 1,300 1,042 671
1932 1,280 1,039 686
1933 1,235 1,011 672
1934 1,284 1,072 668
1935 1,274 1,106 674

1936 1,258 1,114 647
1937 .............1,232 1,086 639
1938 1,222 1,733 650
1939 1,217 1,095 661
1940 1,228 1,110 682

L941 1,255 1,117 684
1942 1,303 1,100 656
1943 ............ 1,132 1,010 598
L944 ............ 1,163 1,011 608
1945 1,135 981 631

L946 890 935 612
1947 844 842 595
1948 772 794 569
L949 751 795 561
L950 861 863 579

1Based on farm and nonfarm production less amount fed to calves.

Source: Tabulated from estimates o population by Bureau of Census, 1950 Census
Reports, and Agricultural Statistics, U. S. Department of Agriculture.
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However, the full potentialities of paper containers have not been fully explored or
even realized. This is because of restrictions which have prevented an extension of
the market for fluid milk -- an extension that normally would have resulted from the
introduction of paper containers.

Continuing improvements in roads and in methods of hauling milk, cream, and
dairy products have been important. Transportation developments have enabled the
industry to make certain changes in methods of processing and in other plant opera-
tions.

At the same time both processing and marketing have undergone change. Regu-
lations governing the manufacturing of dairy products in Oregon have increased. New
sanitary regulations have required certain changes in plant operations and plant lay-
out. The unionization of dairy plant workers, which began in this area in 1937, has
continued to grow.

Farm Markefing

The changing supply and utilization of milk has significantly affected the
dairy industry of the Portland milkshed. The change in the utilization of milk has
caused producers to shift from marketing cream to marketing whole milk. Sales of
farm butter have decreased. There has been a long-time trend toward marketing whole
milk by producers in Oregon and Washington (Figures 1 and 2). This trend has been

Percentage Disposition of Milk Produced in Oregon, 1924-50

I

A11rL'JHflr.I1iT1rrflrI-

I
1925 1930 1935 1940 945 1950

FIGURE 1. The long-time trend toward marketing whole milk instead of cream was
very pronounced during World War II. Source: Bureau of Agricultural
Economics, U. S. Department of Agriculture.
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more pronounced in some areas and, in some cases, the shift to marketing whole milk
is more or less complete. This is true for California, where only a relatively small
quantity of farm-separated cream is marketed now. Increases in population, requir-
ing as they have a greater proportion of the milk supply for the fresh milk trade,
have meant a quicker shift in areas such as California (Figure 3). The early estab-
lishment in California of whole milk processing plants and the developnierrt of all-
weather roads have also affected the rapidity of this shift to sales of whole milk.

In the Portland milkshed and adjoining areas, the shift in utilization since
1940 has been very important. It may be measured by receipts of milk and cream by
State-licensed processing plants (Table 3). These receipts include a relatively
small quantity of milk and cream that is shipped in from areas outside the 19 counties
under consideration. The average number of producers shipping milk and cream to
licensed plants in the 13 counties in Northwestern Oregon (includes Portland milkshed)
is shown in Table 4.

This trend in the disposition of milk appears to have been slightly reversed in
1947 and 1948 for this area, partly because of an increase in number of cream shippers
along with a shift in farm enterprises for some producers of whole milk.

Use of Milk and Cream Sold to Plants

ChangesL in the use of milk since 1940 have been principally a decrease in the
manufacture of butter and increases in use in fresh milk, cottage cheese, ice cream,
and dried milk products. Minor adjustments have occurred in production and use of
other dairy products. Changes in use are indicated by the production statistics for
this area as shown in Tables 5 and 6. As the processing facilities in this area offer
opportunity for considerable diversification, production of certain dairy products
tends to vary from year to year, depending upon market conditions.

The war-food programs were established to effect the type of use and desired
production of dairy products needed to further the war effort. The results of such
efforts were to increase the use of all milk solids, thereby increasing the percent-
age of farm production sold as whole milk. Furthermore, the establishment of milk-
drying plants was encouraged to increase the production of dry milk, primarily non-
fat dry milk needed for military and lend-lease consumption. This encouraged the
sale of whole milk instead of farm-separated cream. Pricing programs, subsidies,
war-food orders, and rationing were used to influence the production and consumption
of many dairy products.

The stimulus toward greater use of the total solids of milk during World War II
has carried over into the postwar period. This is reflected in greater production
of cottage cheese and nonfat dry-milk solids. Likewise, the increased sale of fluid
milk for fresh use has necessarily meant the fufl use of all the solids of milk.

Consumption

Since the prewar period, consuniption of fluid milk in the region has risen, not
only because of increase in population, but also because of rise in per capita con-
sumption attributable to higher levels of consumer purchasing power and to some ex-
tent to a more widespread knowledge of human nutrition. Moreover, during World War
II, many other foods that normally would have been bought instead of milk were un-
available because of rationing and food shortages. Studies have shown that consumption



Table 3. Receipts of Milk and Cream by Licensed Plants.

(Portland Milkshed, 1941-48)

Butterfat in Butterfat in Total receipts
Whole milk whole milk cream of butterfat in

Year received received received milk and cream

Pounds Pounds Pounds Pounds

1941 . . . 565,139,445 25,544,643 12,542,822 38,087,4651942 ...... 633,200,961 28,364,129 9,493,802 37,857,9311943 ....... 624,931,807 27,716,761 8,168,757 36,885,490
1944 692,631,595 30,582,127 6,614,539 37,196,666
1945 . . . 717,957,643 31,786,141 5,001,170 36,787,841
1946 690,109,983 30,929,137 4,417,482 35,345,661
1947 . . . 716,836,712 32,046,956 4,930,081 36,977,037
1948 . . . 600,201,648 27,020,451 5,531,456 32,551,907

Source: Computed by the Crop Reporting Service, Bureau of Agricultural Economics,
U. S. Department of Agriculture.

Table 4. Average Niunber of Producers Shipping
Milk and Cream to Licensed Plants.

(r3 Counties of Northwestern Ore2on. l9h.0L8)

Year
Whole milk
shippers

Cream
shippers

Milk and cream
shippers

1940 6,8l 13,154 19,995
1941 7,605 11,699 19,3041942 ................ 8,541 10,400 18,941
1943 8,618 9,287 17,906
1944 9,330 7,343 16,673
1945 9,907 7,065 16,972
1946 10,000 5,219 15,220
1947 10,005 5,635 15,640
1948 8,576 7,203 15,779

Source: Computed by the Crop Reporting Service, Bureau of Agricultural Economics,
U. S. Department of Agriculture.



Table 5. Production of Major Manufactured ]iry Products.

(portland milkshed and related areas, 1941-48)

Nonfat Dry skim
Cottage Evaporated dry milk for Dry

American Ice cheese milk milk animal whole

Year Butter cheese cream curd unskiuimed solids feed milk

1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
poundspounds pounds gallons pounds pounds pounds pounds

1941...
1942...
1943...
1944...
1945...

24,640
22,854
19,992
18,573
13,181

18,779
17,943
13,654
15,701
13,830

1,794
2,629
3,183
3,070
3,290

4,91
6,1561
8,4471

10,3491
2

40,381
53,192
48,016
57,713
55,216

5,396
10,108
10,074

9,437
4,649

4,903
3,375
1,987
2,376
1,187

58
63

1,317

5,554
8,522

1946... 11,493 13,101 5,261 7,396 41,380 5,719 744 11,103

1947... 15,573 18,236 4,860 6,991 27,072 9,778 1,664 2,232
1948... 13,933 13,042 4,155 6,951 17,370 6,277 784 1,202

1lncludes creamed cottage cheese.
2Coiuplete data not available for 1945.
Source: Computed by the Crop Reporting Service, Bureau of Agricultural Economics,

U. S. Department of Agriculture.

Table 6. Total Fluid Milk and Cream Sales.

(Portland market, 1940-50)

Year Butterfat

Pounds

1940 .............. 4,177,342
1941 .............. 4,404,035
1942 .............. 4,935,191
1943 .............. 5,092,296
1944 .............. 5,805,884
1945 .............. 6,696,337
1946 .............. 6,894,234
1947 .............. 6,366,981
1948 .............. 6,364,812
1949 .............. 6,540,300
1950 ............. 6,582,822

Source: State of Oregon Milk Marketing Administration.



of fluid milk and ice cream is greater when purchasing power is relatively high.
Conversely, when purchasing power is relatively low consumption shifts to evapo-
rated or condensed milk, butter, and cheese.

The additional milk required to satisfy the fresh milk market is obtained,
usually, by diverting milk normally used for manufacturing dairy products to the
fresh milk trade where it brings a higher price. Expansion of total milk produc-
tion cannot be achieved quickly to meet requirements of both the fresh milk trade
and processing. Recent decreases in total production have meant still further
diversion. The factory milk supply, then, was our only source of milk immediately
available to satisfy an increasing market for fresh milk.

Along with the increased demand for fresh milk inthis area, total consumption
of ice cream increased and total demand for all dairy products increased consider-
ably. Ice cream is in somewhat the same category as fresh milk in that it is a high-
ly perishable product and cannot be stored for long periods or transported long dis-
tances. Consequently, production of ice cream, like that of fresh milk, is carried
on fairly close to the consuming centers. This is true even though the marketing
of ice cream is not seriously affected by ordinances and laws governing its produc-
tion and distribution.

Effects of Extension of Milksheds

The additional fresh milk requirements for the Portland market after 1941 made
necessary the revision and redefinition of the legal area from which milk could be
obtained to supply that market. This entailed a change in the administrative orders
of the Milk Control Administration which resulted in expanding the milkshed to in-
clude additional counties or parts of counties as secondary production areas. Most
of the extension was to the south and west of Portland (Figure 4).

At the same time, the supply area for several large dairy organizations was ex-
tended. This made it necessary for these dairies to obtain milk from greater dis-
tances to meet their manufacturing schedules. The forces operating in the Portland
milkshed in 1941 transformed the area from a buyers' to a sellers' market within a
few months. In effect, a situation was created which made it necessary to obtain
additional quantities of milk beyond those ordinarily available within the milkshed
that had served the area for many years.

This expansion of the supply area was made necessary by the increased popula-
tion, which required more fresh milk and milk products. The adoption of improved
production practices, particularly in sanitation and temperature controls, facili-
tates this change.

Extension of the milksheds of the Portland fresh milk market and the larger
manufacturing dairy organizations has meant a further overlapping of the P'ortland
milkshed with that of other cities. It is not uncommon to see milk trucks of five
or six dairy organizations traveling the same route. Consolidation of certain plants
or discontinuance of others opened territories that many plants felt they could then
enter to obtain additional supplies of milk. Consolidation and elimination of some
manufacturing plants also broke down boundaries that may have been set up prior to
World War II by individual dairy organizations that could thus supply their needs
without too great a haul.
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FIGURE 4. Comparison of Portland, Oregon Milkshed, 1940 and 1950.

PORTLAND OREGON MILKSHED 1940

PACIFIC EXTENSION OF MILKSHED 1950

WAHKIAKUM LEWIS
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The change in utilization has created an excess capacity of plant facilities
for manufacturing butter and condensed milk. Sales of fresh milk created a need
for expansion of existing facilities or the establishment of new facilities to proc-
ess fresh milk. The status of many adjacent large manufacturing plants that serve
the population centers of Salem and Portland in Oregon, and Vancouver, Tacoma,
Seattle, and Olympia in Washington, has changed radically.

The volume of milk handled by the large manufacturing plants normally was de-
pendent upon the market for their manufactured dairy products, which in turn governed
their output. With the growth of population, these plants have taken on the addi-
tional function of receivers of surplus Grade A milk delivered by quota holders in
the fresh-milk market. That is, local manufacturers divert any Grade A milk surplus
above local requirements to (1) other cities where there is a shortage of such milk
or (2) into manufactured products for which a lower price is paid producers. This
procedure is made possible through a process of legally licensing milk producers as
"Grade A" or "Market" milk producers, the Grade A group serving the fresh milk market,
the "Market" milk going into the production of manufactured dairy products. The grade
is based upon the ability of producers to comply with certain sanitary requirements
in production. "Market" milk is used freely in the fresh milk trade, however, when-
ever there is a shortage of Grade A, but it is excluded when quota holders deliver an
ample supply.

Briefly, the large manufacturing plants located near major population centers
in Oregon and Washington have become standby plants for surplus fresh milk as well
as manufacturers of "Market" milk. The task of manufacturing butter has been taken
over by outlying plants, which do not have access to the more lucrative-type fresh
milk trade. Decreases in supplies of factory milk have reduced the volume of many
dairy manufacturing plants considerably. Some have found it necessary to cease oper-
ations. Other plants operate at greatly reduced volumes; they have thereby increased
their overhead charges per unit of product manufactured. In the 13 counties in North-
western Oregon, 17 plants have discontinued the manufacture of butter during the last
9 years. Nine of the larger plants have added the fluid milk operation either by
going into the field of distribution or by selling fluid milk to other distributors.
Three plants have added the dry whole milk operation, and a like number have begun
the manufacture of cheese during the period of changing utilization since 1940. A
total of 21 licensed plants have ceased operations. Several plants have reorganized
arid consolidated. One plant that formerly manufactured evaporated milk is now used
as a receiving station by a large fluid milk distributor in Portland.

Plants that have either gone into the field of fresh milk distribution or have
begun wholesale distribution of fresh milk to large distributors did so to maintain
their plant volume. The plants that did not add the fresh milk operation found their
volumes reduced by the amount of diversion of factory milk to fresh milk. The fluid
milk operation was added to the different dairy plants by utilizing space in, or
making athitions to, their existing plants in many instances. When the fresh milk
operation was added to the established plant, the organization usually added an oper-
ation to a plant layout that was not originally designed for it, and that consequent-
ly could not lend itself to the most efficient operation.

The shift to marketing of whole milk by producers required changes in the proc-
essing facilities in existing plants. In some instances, this ant the addition of
a whole milk receiving setup if the plant had not been receiving whole milk previous-
ly. In many cases, such adjustments in operations resulted in the purchase of can
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washers, dump tanks, separators, and other equipment in the processing rooms. In

some instances, additions to existing buildings were necessary in order to receive

and manufacture whole milk.

Adoption of the transparent wrap for cheese packaging by several of the plants
required setting up a separate room in which this cheese is wrapped and the neces-
sary equipment for this method of packaging. The change to pasteurizing milk for
cheese manufacturing meant that many plants added pasteurizers of the new high-
temperature short-time type. Addition of storage tanks and cooling equipment was
necessary to hold milk for processing the day after it is received. Furthermore,

sanitation standards relating to construction, equipment, and operation of dairy
manufacturing plants that have been promulgated and adopted have required rather ex-
tensive remodeling or changes in many plants.

Conclusions

Dairy manufacturing plants located in the milkshed are largely residual claimants
to milk left over after the requirements of the fresh uilk market are satisfied.

The numerous condenseries, powder, butter, and cheese plants located in the area
have been forced by competition materially to revise their operating practices and
policies. Their operations have been changed to meet adjustments in the available
supplies of local milk, which has meant a greater concentration on the output of ice
cream and powder, and a lower output of butter and cheese.

Conversion of the Portland milkshed into a supply area for fresh milk users
means that a greater part of the areats requirements for manufactured dairy products
will be produced farther from the Portland market. This may be an additional stimu-
lus to milk manufacturing plants in the Grand Coulee and Central Oregon reclamation
projects.

For the dairy manufacturing plants that continue to operate in the Portland
milkshed, considerable milk will have to be obtained outside the milkshed to main-
tain a continuous and satisfactory operating schedule.

COIL.;etition for available supplies of manufacturing milk may be sufficiently
keen to force the maximum efficiencies in plant operations, thereby eliminating any
remaining marginal operators in the area.


