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An Analysis of the Competitive Position
of Oregon Pork Producers

, VIRGIL NORTON AND EMERY CASTLE

Summary and Conclusions

Feed grain production in Oregon has increased considerably dur-
ing the past decade. Likewise, during the same period, increasing pop-
ulation has created a growing market for virtually all commodities,
including pork. This has resulted in a substantial deficit of pork in
this area and appears to represent a large potential market for Oregon-
produced pork. Further, the geographical location of Oregon with
respect to the large deficit area in California and the surplus states
in the Midwest seems to put Oregon in an advantageous position for
increased hog production. The purpose of this study was to examine
the economic feasibility of increasing hog production in Oregon.

The data used come from a variety of sources. The exact source
of all data is indicated at the appropriate point in the text. Some of
the data are secondary and are taken from reports of the United
States Department of Agriculture. Primary data are from a survey of
Oregon hog producers and generally average performance rates are
used. Performance rates reported could be exceeded either by (1) the
more efficient producers currently in business, or (2) a pork-produc-
ing plant that might be designed based on recommended or "opti-
mum" conditions.

The following conclusions were reached on the basis of the anal-

1. Production response of Oregon swine producers is condi-
tioned by both hog-feed price relationships and hog-cattle
price relationships.

2. Pork consumption is a function of the price of pork, beef, and
chicken and of the level of income.

3. Northwest corn-belt states are the principal competitors for
the Oregon pork deficit.

4. Physical requirements for pork production in Oregon are
quite similar to those in the Midwest. Historically, feed prices
have been higher in Oregon than in the competing states of
the Corn Belt. This feed cost disadvantage has been partially,
but not completely, offset by transportation costs on pork
from the Midwest to Oregon.
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Few people are interested in the past as such. What are the pros-
pects for a reversal of Oregon's historical disadvantage in the future?
To understand this question it is necessary to keep the following
facts in mind :

1. Some Oregon producers have made profits through much of
the period analyzed. Some are excellent managers, others
had particular advantages relating to the availability and cost
of feed, labor, or housing. Such producers, undoubtedly, will
fare well in the future.

2. Feed costs, transportation rates, and hog prices are such that
currently (1964) the average Oregon producer has very little
advantage or disadvantage relative to the average Minnesota
producer in competing for the Oregon deficit in pork con-
sumption.

We must now judge whether the situation is likely to become
more or less favorable to the Oregon producer. In this connection, the
following factors seem important:

1. Government policies and programs.
2. Per acre production of feed grains in the Pacific Northwest

and other parts of the nation.
3. Transportation rates both on products coming into the North-

west and on "back-hauls."

It appears unlikely that the above factors will change in such a
way as to make the relative position of Oregon producers worse in
the future than it has been during the past 17 years. It also appears
doubtful that the situation will change enough to make hog production
in Oregon highly profitable to large numbers of producers. If Oregon
is to expand hog production, it must do so in the face of stiff compe-
tition. It is dangerous to assume that competing areas will remain
static in their hog-production techniques and erroneous to believe
they have been static in this respect in the past.

Introduction

In an effort to improve the income situation of Oregon farmers,
some individuals are looking toward increased production of meat
animals. In the past 20 years, feed-grain production has approximately
doubled in this state. At the same time that this increase in feed grain
production has been taking place, rapid growth of population in the
West has occurred. Demand for meat created by increased population
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Thus, increased feed-grain production, together with rapidly in-
creasing population, indicates that the Pacific Northwest may be an
area of considerable potential in the development of slaughter live-
stock. Livestock may represent a method by which grain can be mar-
keted with an economic advantage and a means by which farm re-
sources can be more efficiently employed.

Hog numbers in Oregon have tlucluatcd greatly over the past 30
years. reaching a peak of 360,000 hogs in 1944. The low came only
10 years later, when hog numbers dropped to less than 100,000 hogs.
At present, hog numbers are considerably below the past 30-year
average (Figure I ).

has outstripped production of meat animals in the West because high-
grade, slaughter-livestock production has not moved extensively into
western feed-grain producing areas.

The rapidity with which hog production can be increased, the
relatively low investment required to undertake the enterprise, and
the variety of conditions under which hogs can be produced suggest
that this enterprise may be a profitable livestock alternative for west-
ern farmers. At the present time the corn-belt region is the only major
surplus pork-producing area in the United States. The fact that the
Corn Belt is located a great distance from the Pacific coast states,
along with the feed and population situation, seems to indicate that
Oregon is in an excellent location for increasing pork production.
Not only does California represent a potential market for Oregon-
produced pork, but it would take approximately twice the present pork
production in Oregon simply to fill the present Oregon pork deficit.

Trends in Oregon Hog Production

Not only has income from hogs declined in absolute terms but it
has also declined relative to total income from livestock in Oregon.
In 1940, hogs accounted for about 8% of total income from livestock.
Since that time, however, this has been cut approximately by one-
half. During the past 20 years, only three counties had an increase in
hog numbers : Clackamas increased from 19,200 to 19,500 head;
Marion from 25,000 to 25,500 head; and Josephine from 3,100 to
3,700 head. On the other hand, certain eastern counties such as Wal-
lowa and Malheur have experienced considerable decreases.

The purpose of this study was to examine the long-run economic
feasibility of increasing hog production in Oregon ; that is, to analyze
the desirability of reversing the present trend of the decline of hog
production.
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In order to analyze the profitability of increasing hog production
on a long-rum basis, it is necessary to arrive at some conclusions con-
cerning present and future pork consumption. A least-squares, time=
series regression equation was used to predict 1961 and 1970 per
capita consumption by states. The function was derived from United
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Figure 1. Number of hogs on Oregon farms, 1930 to 1963.
source: U. S. Dept. of Commerce, Bureau of Census, United States Census Report of

Agriculture, Washington, D. C., 1962.

Consumption Analysis

States price, income, and consumption data.
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The derived equation was as follows :
Y = 67.88903 -.67930X1 + .29577X2 + .29698X3 -.00046X4

(.07846) (.04105) (.07420) (.00420)
where
Y is predicted per capita pork consumption per year in pounds,
X1 the average United States retail price per pound for pork,
X2 the average United States retail price per pound for beef,
X3 the retail price per pound for chicken, and
X4 partially deflated per capita personal income.'

Parameter estimates for the three price variables were significant
at the .05 level. However, the income coefficient was not significantly
different from zero. Although the income coefficient was not signifi-
cant, it is important to note that the sign on the coefficient is negative.
This is consistent with results obtained in a Kansas State University
study.2

Elasticity coefficients were derived from the equation. Average
elasticities for the 14-year period were obtained as well as average
elasticities for the years 1948-50 and 1959-61, inclusive. These data
are given in Table 1.

Table 1. ELASTICITY COEFFICIENTS DERIVED FROM UNITED STATES DEMAND
EQUATION

Year Price ED

P
Cross ED-

C Income ED

1948-61 av ................... -6053 .3395 .2380 -0138

1948-50 av------------------- -.5727 .3166 .2629 -.0119

av. -.6024 .3682 .1868 -.0152

It is not surprising that pork price is an important factor in de-
termining pork consumption. Also important, however, are prices of
two competing meats-beef and chicken. If the price of either or
both of these commodities declines relative to the price of pork, pork

' The coefficient of determination, R2, was .95. Despite the encouraging statis-
tical results obtained, it is obvious that all factors influencing the consumption of
pork are not represented by the equation. For example, the kind or quality of
the pork consumed undoubtedly varies regionally. Figures in parentheses on the
line below the coefficients in this and in other equations are standard errors.

2 Paul L. Kelley, John H. McCoy, and Milton Manuel, The competitive posi-
tion of Kansas in marketing hogs, Kans. Agric. Exp. Sta. Tech Bull. 118, 1961.



consumption also declines. Finally, even though the coefficient was not
statistically significant, it is worth noting that there is some evidence
that pork consumption tends to decline as income increases. Future
developments in this connection will be of considerable importance to
hog producers.

In order to make individual state predictions, state commodity
prices and personal income were substituted into the demand equa-
tion. It was necessary to use the equation for the United States be-
cause data on per capita pork consumption by states are not available.
Predicted pork-consumption data are given in Appendix Table 1.

Production Response

In order to analyze the economic position of Oregon hog pro-
ducers, it is necessary to understand the factors that affect the pro-
duction response of these producers as well as the potential demand
for their product. While it is relatively simple to determine the major
factors that affect pork production on the national level, evaluation of
important factors on an individual-state basis may be quite difficult.
This is because factors influencing farmers as a whole may be quite
different from factors influencing farmers in a particular state. This
is especially true for a state such as Oregon which is of minor im-
portance in the industry.

Time-series regression analysis was used to aid in understanding
the production response of Oregon hog producers. Both direct and
opportunity costs were considered in the analysis.

The derived function was :
Y = -.1606-10.2113 X1 -- 1.3254 X2 + .1555 X3

(3.518) (.5081) (.0611)
where
V'= first difference in predicted hog production in Oregon in

million pounds,
X1= first difference in ratio of price of beef steers to price of

hogs in Oregon with a two-year lag,
X2 = first difference in ratio of price of hogs to barley price in

Oregon with a one-year lag,
X3 = first difference in average October, November, and De-

cember hog-corn price ratio for the United States with a
one-year lag.

Data for the equation included the years 1949-1961. All coeffi-
cients are significant at the 5% level. The coefficient of determination,
R2, for the function is .73.



The equation suggests that beef feeding is competitive with hog
production for Oregon feed grain. That is, as the price of beef goes
up relative to the price of hogs, some resources tend to move from the
production of hogs to the production of beef. The equation empha-
sizes that barley is an important feed grain for Oregon hog produc-
tion. The positive sign of the hog-corn price ratio means that the
profitability of Oregon hog production is positively associated with
the profitability of national hog production.

The equation was used to predict 1962 and 1903 hog production
in Oregon. Predicted 1962 production was 59.0 million pounds. Ac-
tual 1962 production was 55.5 million pounds. This represents an
error of about 61;%. Predicted 1963 production was 57.0 million
pounds, while preliminary estimates by the United States Department
of Agriculture put Oregon 1963 production at 57.1 million pounds.

regions.
This method requires that a single shipping or receiving point

be selected for each region. Cities representing these points were se-
lected so as to be centrally located with respect to population concen-
tration in each area. It is recognized that the selected cities do not
necessarily reflect points of greatest volume shipping. However, it was
deemed more important to select points centralized with respect to
population than it was to determine actual cities from which the
greatest volume was shipped. Regions and points representing these

Transportation Problem Analysis

The primary purpose of using the transportation model was to
determine which states would tend to offer the greatest degree of
competition with Oregon hog producers. Hence, it was necessary to
analyze a number of different assumed situations. Each situation will

be discussed in detail.
The initial step was to divide the United States into various re-

gions.3 Vermont, Maine, New Hampshire, Massachusetts, Rhode Is-
land, and Connecticut were combined for one region; and New Jersey,
Delaware, and Maryland made up another. All other states were con-
sidered individually. Thus, the analysis was based on 41 separate

regions are shown in Figure 2.
State pork-consumption predictions for 1961 were compared

with 1961 hog-production data from each state in order to ascertain
which regions were surplus producers of pork and which states were

'Only the continental United States was included.
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Figure 2. Pork surplus and deficit regions for 1961 and points representing these
regions for interregional analysis.

deficit. Eleven regions were surplus and 30 were deficit (Appendix
Table 2). The surplus states are contiguous and are located in or
around the Corn Belt (Figure 2).

Transportation rates for pork among these cities were obtained
for both live hogs and dressed meat. Transportation costs were based
on rail freight rates among the various regions.

For the latter part of this analysis, it was necessary to estimate
certain transportation charges where published rates did not exist.
Simple linear regressions of reported transportation costs with respect
to mileage between points were calculated. The derived equations
were then used to predict the unknown transport costs.'

Situation I. Dressed pork, Oregon deficit

The first transportation model was designed to determine equi-
librium flows under 1961 production and consumption conditions. It
was assumed that all pork was processed in the producing areas and
shipped as dressed pork. The problem consisted of 11 surplus areas
and 30 deficit areas. Minimum total transportation cost flows are

' For live hogs : Y, = 44.2715 + .1026 X, r = .88. For dressed meat : Y =
97.8247 + .1065 X, r = .61, where Y is predicted shipping cost per hundred-
weight and X is mileage between points.
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given in Table 2. The shipment pattern illustrated in Figure 3 shows
that Minnesota would be the primary supplier of pork to the Pacific
Northwest. It is evident that North Dakota and South Dakota hold
an absolute freight-rate advantage over Minnesota in shipping to
Oregon. However, the solution is based on the principle of compara-
tive rather than absolute rate advantage, and, in this case, Minnesota
apparently holds the comparative advantage. The tremendous market
potential of California is pointed out by the fact that California re-
ceived pork from five different regions. It can be seen that Iowa,
furnishing pork to 13 deficit areas, is in fact the center of the pork
industry. Iowa shipped pork in every direction except to the Pacific
Northwest.

Total transportation costs for shipping the 6 billion pounds of
pork was 106.8 million dollars.

Situation II. Live hogs, Oregon deficit

It was assumed here that all hogs needed to supply deficit regions
in 1961 were shipped live and slaughtered in the consuming regions.
It should be noted that no inference is made that all pork is shipped by
either of the two methods alone. It is known that some hogs are

Figure 3. Equilibrium minimum transportation flow for dressed pork, 1961.



Table 2. E_)U!LIRRtUM (10,000 lbs.)
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Oklahoma City

Little Rock

Baton Rouge
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Nashville .......
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Charleston
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Albany
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Baltimore
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Atlanta

Tallahassee -----

TOTALS
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1673
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422
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3 420

1 113
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6,185

10 498

6,533
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448

684

28 28

2,678 2,678

965 4 355 3 259 469 6 018 1 755 23,803 611 9,416 6,740 62 760



shipped live and some as dressed pork. Flows derived for the equilib-
rium solution are given in Table 3 and illustrated in Figure 4. A com-
parison of Figures 3 and 4 shows some significant changes in the
shipment pattern. When live hog rates are used, Iowa gains consider-
able advantage in shipping west. In general, its gain to western mar-
kets results in a loss of southeastern shipments. If hogs are trans-
ported live, Minnesota no longer has the western advantage it had for
dressed meat. Hence North Dakota and South Dakota filled the Pa-
cific Northwest deficit. Minnesota sent its surplus directly east to
New York.

Transportation cost for the live-hog shipment pattern is 151.2
million dollars. An important implication arises when total transporta-
tion costs from live-hog flows are compared to transportation costs
for dressed pork. This shows that if all the pork that was shipped
from the surplus areas to the deficit areas in 1961 had been shipped as
dressed pork, total cost would have been 44 million dollars less than
if it were all shipped as live hogs. The existence of this situation
over an extended period of time would tend to encourage development
of slaughter facilities within the producing areas rather than in the
deficit areas.

Figure 4. Equilibrium minimum transportation flow for live hogs, 1961.

14



Situation III. Projection to 1970

In order to take into account the effects of future changes in
population and income on the competitive position of Oregon hog
producers, several transportation problems were run under assumed
1970 conditions. This made it necessary to predict 1970 consumption
in each region. Under the assumption that factors influencing pork
consumption at the present would continue to be important ' in the
future, the demand equation derived for estimating 1961 individual-
state consumption was used for the predictions. As the primary pur-
pose of using 1970 projections was to consider relative future changes
in population and income among the regions, pork, beef, and chicken
prices were assumed to be unchanged from 1961. Personal per capita
income by states for 1970 was estimated in the following manner : The
1956 per capita personal income in each state was deflated through
the use of the 1956 consumer price index of all items less food. The
same was done with 1960 income. The average percent change for
each state during this period was found. It was then assumed that
the same percent change would occur from 1961 to 1965, and then
again from 1966 to 1970.

Projected 1970 per capita pork-consumption data were derived
from the demand equation using 1961 prices and 1970 estimated in-
come. The 1970 state population estimates were based on United
States Census Bureau projections. The projected population was mul-
tiplied by predicted per capita consumption in order to obtain total
consumption for each state and for the United States.

For Situation III, it was assumed that each state produced the
same relative share of pork that it did in 1961. Thus, percent of total
pork production in each state in 1961 was multiplied by the predicted
total consumption in 1970 of 13,933,431,000 pounds. The 1970 pro-
duction obtained was automatically equal to total consumption. Then,
consumption was subtracted from production in each area. The result-
ing deficits and surpluses are shown in Appendix Table 3. It is inter-
esting to note that Georgia and Tennessee which were deficit in 1961
became surplus in this situation. This was a result of relatively slow
projected population growth. Thus, even though production in these
states was the same relative to other states, consumption was rela-
tively less.

Transportation rates used for the problem were 1961 dressed-
pork charges. Dressed meat rather than live-hog costs were used be-
cause of the relative total transportation cost of the two methods.

The minimum cost-flow pattern for Situation III is given in
Table 4. A comparison of these flows with the results from Situation
I indicates no basic change in the pattern of movement except that
arising from the addition of two surplus regions in the Southeast.



FROM

Seattle .......................... 2,147 596

Portland ....... _........... 1,411

Fresno .................. ._.... 6,741 1,813 8,106 226

Reno ....................... ---- 288

........... .... 346

---------- ............. 226

..-_-.._-.-..._...... 267

.......... 775

Denver ........................ 693 632

961

Phoenix ...................... 14,487

..._..... ... 446

Table 3 EQUILIBRIUM MINIMUM TRANSPORTATION COST FLOWS FOR LIVE HOGS, 1961 (10000 lbs )
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Oklahoma City .......... 39

Little Rock ................ 739

..... 2,935

Jackson ........................ 840

.............. 741

Nashville .................... 35

Lansing ........................ 3,079 2,921 6,000

Columbus 1,952

Charleston .................. 1,699

Richmond ............... _... 2,430

Harrisburg .................. 1,130 326 9,395

Albany ........................ 10,557 7,860

Concord ................ _.... 11,461

Baltimore .................... 10,088

Raleigh ........................ 786

Columbia 286

Atlanta ........................ 50 50

............. 4,098

TOTALS ........... ._...... 1,693 7,640 5,717 822 10,557 3,079 47,800 9,419 1,072 16,520 11,825
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FROM

..........._--__ 270 1,629

Portland .................. 978

Fresno ......... ...._----- 4,808 2,054 4,254 3,496

Reno - ..................... 339

...-- 218

.. .............. 159

Casper ...._...------- 171

Salt Lake City 620

.................... 516 611

.......... 740

_
:;... I 1,466

Table 4 EQUILIBRIUM MINIMUM TRANSPORTATION FLOW OF DRESSED PORK, 1970 PROJECTED SITUATION 111 (10,000 lbs

O
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Seattle 1 899

978

14 612

339

Twin Falls ...... 218

Billings 159

171

620

Denver 1 127

Albuquerque 740

Phoenix 1,466

0

0



Fort Worth 5,656

Oklahoma City ... 42 366 16

- . ......... 112

1,655 38_

.......

... ..

247

4,692

165

4,456

868
i--

.1,780

1,088 4,074 1,280

Albany ....... I 6,472 5,242

Concord _ ...............

429

7,079

.... -..........

.,

X64

2,496 4,660

_ ............

5;030

754

3.44

1;6.

............. 1,298.
.

5;419 -1,057 677 7,481 2,209 29,374 6,920 344 1.,088 11,812 8264 181

}

ti

.r.

5,656

424

Little Rock .. 112

Baton Rogue 2037

Jackson 247

Montgomery 165

Lansing 4,692

Columbus 1,456

Charleston 868

Richmond .. 1,780

Harrisburg ------- 6 442

11,714

7,079

Baltimore 7,585

Raleigh 364
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TOTALS 79 094



The 1970 projected consumption was used to test the effect on
the industry of a disproportionate increase in hog production in Ore-
gon. The purpose of this test was to determine if Oregon would com-
pete with the southern corn-belt states for the California market or
with the northern corn-belt states for the pork market in Washing-

It is not logical to assume that in the future Oregon might he the
only area to increase production significantly. There are no artificial
harriers to entry into the hog industry. Thus, economic theory indi-
cates that if there is in fact a profitable potential, all areas would at-
tempt to obtain part of the profit. Hence, on the basis of present feed-
grain production, Texas and Montana were chosen as deficit areas
with the potential of becoming surplus. Also, Nebraska which is now
surplus was considered as an area with the potential of greatly in-
creasing production. It was assumed that Nebraska pork production
increased to 700 million pounds, Texas to 800 million, and Montana to

Iowa was directly affected by the new surplus areas and shifted some
of its shipments from the South to the far West. As before, Minne-
iota and North Dakota were the primary sources of pork for Oregon
and Washington.

Situation IV. Oregon surplus

ton. For this situation, an arbitrary production of 150 million pounds
of pork was assumed for Oregon. This resulted in a 1970 estimated
surplus of 10 million pounds (Appendix Table 3).

Results showed that the least-cost solution would exist when
Oregon shipped its surplus pork to Washington (Table 5). This put
Oregon hog producers in direct competition with North Dakota and
Minnesota producers. It resulted in increased North Dakota move-
ments to Idaho and Montana and a significant increase in California
shipments for Minnesota.

Situation V. Increased production in Nebraska, Montana, and Texas

65 million. Oregon's pork production remained at 150 million. The re-
maining production was divided among the other areas in the same
manner as was used in Situation IV. The resulting surpluses and defi-
cits are given in Appendix Table 3.

Thus, Situation V consisted of 16 surplus and 25 deficit areas.
The minimum-cost solution given in Table 6 shows that Texas shipped
its assumed surplus to New Mexico and Montana sent its pork to
Wyoming. For the first time Nebraska entered the Northwest mar-
ket, taking over the Seattle market from North Dakota and Minne-
sota. These two states were forced to go to the more distant market
in California. This change put Oregon in direct competition with Ne-

20



braska. The new pattern shows that Iowa's share of the California
market also declined. Therefore, in Situation V, Iowa began moving
more of its pork to the East and Southeast.

Implications of this series of transportation models are that the
northwest corn-belt states probably will be the main future competi-
tors with Oregon in swine production. This is true whether Oregon
farmers are competing for the deficit market in Oregon or for mar-
kets in other states. It is obvious that Oregon holds a freight-rate ad-
vantage over these corn-belt states for the Oregon deficit. This
amounts to about $2.25 per hundred pounds for dressed pork and ap-
proximately $1.85 per hundred for live hogs. The basic question that
must be answered is whether the midwestern states hold a cost-of-
production advantage large enough to offset their freight-rate dis-
advantage.

Production Function and Cost of Production Analysis

In order to answer the question concerning relative cost of pro-
duction among the regions, certain production and cost analyses were
made. Data for the derivation of the production function and the cost
of production analysis were obtained from a sample survey of Oregon
hog producers. The survey included approximately one-third of the
hog producers in 12 counties which are considered to be the most
important potential hog-producing areas of the state. 'These 12 coun-
ties were chosen on the basis of past production, trends, availability of
feed, and alternative enterprises. The counties were concentrated in
two general areas, the Willamette Valley and the northeastern Blue
Mountain area. The Willamette Valley included Clackamas, Marion,
Linn, Lane, Benton, Polk, Yamhill, Washington, and Wasco counties.
The Blue Mountain area consisted of Umatilla, Union, and Wallowa
counties. The Cobb-Douglas production function derived from the
data was 5

log Y = -1.4745 + .0117 log Xl + .01882 log X2 + 1.0281 log X3.
(.0108) (.0151) (.1969)

Where : predicted production in number of 200 pound market
hog equivalents,

X1= total investment in buildings and equipment in dollars,
X2 = weekly labor input in hours,
X3 = feed cost in dollars.

Only b, was significantly different from zero at the 5 percent level The
coefficient of determination, R', was .991.

21
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Seattle ..... . ............... 104 251 1,548

Fresno ............. _............... 4,585 1,761 5,852 2,421

Reno ............. _...... _... 21 318

...................... 221

............................ 163

.......................... 172

................ 622

Denver .......................... 374 758

...... ...... __. 742

Phoenix ............................ 1,467

.... 5.666

Table 5 EQUILIBRIUM MIMIMUM TRANSPORTATION COST FLOW OF DRESSED PORK, 1970 PROJECTED SITUATION IV (10000 lbs

C

C

Cl
U)

CC

C

a
Ra

U)

U

C
0

Cl

O

U

Cl

C

U)

H
O
H

1,903

14,619

339

Twin Falls 221

Billings 163

Casper 172

Salt Lake City 622

1,132

Albuquerque 742

1,467

Fort Worth 5,666



164 271 435

Little Rock ..................... 122 122

.... ............. 2,041 2,041

Jackson ............................ 259 259
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Regression coefficients of the Cobb-Douglas function directly
give elasticity of production of the respective factors of production.
Also, the sum of the coefficients expresses returns to scale. In this
case, the sum of the coefficients was not significantly different "from
one. This indicates constant returns to scale in the Oregon hog-pro-
ducing industry. The important implication of this analysis is that if
there are constant returns to scale in the industry, it is possible to
expand hog production either by increasing the number of relatively
small plants that exist in Oregon today or by increasing the size of
existing plants. Although per-unit profit could not be improved by
plant expansion, total profit, as a result of more units being sold,
would increase. However, this conclusion must be accepted with con-
siderable reservation for the reasons outlined below.

Although the production function analysis indicated constant re-
turns to scale, an analysis of cost-of-production data indicates that
there was some decrease in per-unit costs as the size of the hog enter-
prise increased. Investment in buildings and equipment declined rap-
idly and then tended to level off as sow herd size increased. Investment
per sow and two litters was almost $100 less for the enterprises con-
sisting of more than 60 sows than it was for sow herds of 10 or less
(Table 7). The table indicates that investment for given size herds
tended to be lower in the Blue Mountain area than in the Willamette
Valley area.

Hours of labor per unit of output also tended to decline with
larger plants. It is important to note that the higher capital require-
ments in the Willamette Valley were not offset by lower labor require-
ments (Table 7). This indicates that, excluding feed costs, cost of
production tended to be higher in the Valley than in the Blue Moun-
tain area.

An overall average of about 430 pounds of corn equivalent was
required to produce 100 pounds of pork (this includes feed for the
breeding herd). The principal difference in feed costs per hundred
pounds of output did not come from differences in feeding efficiency
but rather from the differentials in the cost of feed bought by the
farmers. Based on October 1962 prices, the range in feed cost per
hundred pounds of pork was from $10.44 to $14.81. The above data,
as mentioned earlier, are based on survey conditions and are average
results. A carefully developed, efficiently managed operation would
obviously achieve much more satisfactory results.

There is an apparent inconsistency between the production func-
tion analysis, which indicates constant returns to size, and the data in
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.70
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Sonrce: Sample survey of approximately one-third of hog producer
Itentnn, I.inn. Tanc. Folk, Washington, and Fatnhill counties. Avera
(.Iackam:!%, Marion. and \\asco counties. Average sow herd size, 25.
Umatilla, Union, and \Vallowa counties. Average sow herd site, 31.
Capital- Includes all buildings and equipment associated with the It

:87'.

Size of sow herd

Under 10

Area 3°

State average ,-Labor-Hours pe
Capital ($)s

s in 12 counties listed below
ge sow herd size, 12.

og enterprise, but does not include investment in feed, animals, or land

Table 7 CAPITAL AND LABOR INPUTS AS RELATED TO SIZE OF Sow HERD IN THREE OREGON AREAS'

Input 20-39 40-59 60 or more
Average

(all sizes)

Labor-Hours per 100 lbs pork 1 83 1 33 1.20 80 1.10
Area 1z ........... .. Labor-Hours per sow & two litters ------ 55 40 36 33

Capital ($)' 385 369 295 312

Labor-Hours per 100 lbs pork 1 43 97 1.07 .97
Labor-Hours per sow & two litters ...... 43 32 29
Capital ($)' 394 306 323

Labor-Hours per 100 lbs. pork .............. 1 58 .90 1.00
Labor-Hours per sow & two litters ...... 47 28 27 20 30
Capital ($)5 309 253 288 227 267

Labor-Hours per 100 lbs pork 1 63 1 00 1.03 1.00
r sow & two litters .... 49 30 31 20 30

367 317 294 273 298



difficult or, in many cases, impossible to obtain. However, a study by
Purdue University did shed light on this question." Results of the
Purdue study were compared with data derived from the Oregon
survey described in the previous section. Assuming that the Purdue
study is representative of the Midwest, the analysis indicated that the
average capital requirements, labor inputs, and feed inputs for hog
production are slightly higher in Oregon than in the Midwest (Table
8). When the larger, more efficient producers in Oregon were com-
pared with farmers in the Midwest, it was apparent that physical
input requirements of feed, labor, and capital were almost identical.'

Although physical requirements are similar, there is a significant
variation in feed costs per unit of feed between areas. These feed
cost differentials vary considerably from year to year. The average
difference and range in differences for two periods between Portland
and certain midwestern points are given in Table 9. These differentials
are expressed in terms of per ton cost in corn-equivalent feeding
value for hog production.

Table 10 gives freight rates per hundredweight on fresh dressed
pork and live hogs from certain midwest points to Portland. Also
listed are cost-of-production differentials per hundredweight arising
from the average feed-cost difference during the years 1954-1961.

These data show that, using 1954-1961 average feed-cost differ-
entials (which are lower than 1946-1961 averages), Oregon would
have been at a disadvantage if dressed meat had been shipped. Fur-

Ronald H. Bauman, et. al., Econo,nies of size and economic efficiency in
the hog enterprise, Ind., Agric. Exp. Sta. Res. Bull. 699, 1961.

'The reader may wish to compare the input requirements for Oregon and
Indiana with those reported from an earlier study in Oregon. See Grant E.
Blanch, Economics of hog production in Oregon, Oreg. Agric. Exp. Sta. Bull.
561, 1957. Although the Blanch study was conducted approximately a decade
earlier than the one being reported on here and the method of analysis is some-
what different, there is considerable similarity both in the data developed and in

Table 7 which show resource requirements declining as size of enter
prise increases. The explanation appears to be as follows :

1. There is increased efficiency in the use of labor and equip-

ment as size of enterprise increases.
2. There is little difference in feed conversion efficiency as size

of enterprise is varied.
3. Feed is by far the most important input in hog production. As

a consequence, its influence dominated that of labor and capi-
tal in the production function analysis.

An attempt was made to compare cost of production in Oregon
with midwest costs. It was found that reliable cost information is

the conclusions reached.
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417 406 302
1.1

.............I.................. .........................I........ 9.07

................................................................. 414

.................................................................... 1.03
........................................................................ 9.80

Corn equivalent.
Excluding investments in feed, hogs. and land.
Source of Indiana data:
"Economies of size and economic efficiency in
Source of Oregon data:
Sample survey of hog producers in 12 Oregon

fable 8 INPUTS PER HUNDREDWEIGHT OF HOGS PRODUCED IN OREGON AND INDIANA,' BY DIFFERENT SIZED ENTERPRISES

Input Under 10

Size of sow herd

20-39 40-59 60 or more
Average
(all sizes'

Indiana
Feed (pounds)' 426 396 408

Labor (hours) 13 95 .75 .60 1.0
Capital ($)2 ... 1170 900 8.57 9.03 9.23

Oregon
Feed (pounds)' 437 439 426 434 430

Labor (hours) 163 100 .87 .67 1.0
Capital ($)2 12 23 10 57 9.53 9.10 9.93

the hog enterprise Purdue University Research Bulletin No 699 September 1961

counties.
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Table 9. FEED COSTS DIFFERENTIALS BETWEEN PORTLAND AND FOUR MIDWEST
POINTS (Per ton in corn equivalent)

Kansas City Minneapolis Chicago Omaha

Average 1946-19 10.66 10.84 13.58 13.47

Average 1954-19 9.49 10.18 10 32 10.81

Range 1946-1953 7.32-1430 3.21-19 69 8.08-20.19 8.08-20.19

Range 1954-1961 5.04-13.05 6.37-13.74 3 99-17 65 3.99-20.55

Highest three-year

average 1951-53 1950-52 1950-52

Lowest three-year
average ........................ 1954-56 1946-48 1954-56 1954-56

ther, Oregon is at a disadvantage with Nebraska if Nebraska ships
either live hogs or dressed meat. Even more important, in only two
years (1955 and 1956) during the 17-year period (1945-1961) could
Oregon compete favorably with Nebraska. That is, considering the
feed-cost differentials that existed during each year and the present
freight-rate structure, Nebraska farmers could put pork into Port-
land at less cost than Oregon farmers in 15 of the last 17 years.

Data of Table 10 are made more significant in view of the results
of the transportation analysis. Based on freight rates, Minnesota and
Nebraska were shown to be major competitors with Oregon. His-
torically, these same two states have held feed cost advantages over
Oregon.

Table 10. FREIGHT RATES FOR 1961 PER HUNDREDWEIGHT AND PER HUNDRED-
WEIGHT COST OF PRODUCTION DIFFERENTIAL BASED UPON 1954-61 FEED COSTS IN

PORTLAND AND SELECTED AREAS

Kansas City Minneapolis Chicago Omaha

Freight rate (live) ............ $2.21 $2.63 $2.03

Cost-of-production differ-
ential (live)' ... 2 03 2 20 2.25 2.33

Net Oregon advantage2 __.. +.01 +.38 - 30

Freight rate (dressed) .-. 2.31 2.70 2 31

Cost of production differ-
ential (dressed) - ------------

Net Oregon advantage2 ._..

'Production costs in Oregon minus production costs in each of the three midwest re-
;ions.

2 Oregon freight rate advantage minus Oregon cost-of-production disadvantage.



Policy Implications
When the implications of the analysis presented in this bulletin

up to this point are examined, the wisdom of greatly increasing hog
production in Oregon must be questioned. That is, care must be taken
that long-run as well as present or short-run considerations are taken
into account. If historical feed-grain cost relationships continue into
the future, Oregon farmers must exercise superior management or
realize some other efficiency to offset the historical disadvantage which
has existed.

Many suggestions have been made concerning the improvement
of the competitive position of Oregon producers. One proposal is that
large amounts of government surplus grain be released in the North-
west. This would supposedly bring the price of feed grain in Oregon
down to a point where Oregon farmers could compete. Another sug-
gestion has been that the government impose a two-price plan for
wheat in Oregon that would allow wheat to compete with feed grain
in price. In order to compete with $45 barley, wheat would have to
be in the neighborhood of $1.50 per bushel.

Oregon's competitive position would also improve if there should
be a marked improvement in the per acre yield of feed grains in the
Pacific Northwest (wheat and/or barley) relative to feed-grain
yields in competing areas. Information is not presently available to
permit such a prediction, although some believe it may be a possi-
bility.
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Appendix Table 1. PORK CONSUMPTION BY STATES 1961
(Predicted and adjusted consumption)

Beef
price

Adj usted
average Adjusted

per personal consumption Total
pound income per capita' Population consumption

Cents Cents Cents Dollars Pounds Pounds 1,000 Pounds
Maine 58.7 41.7 86.9 1,787 65.98 61.98 992 61,484,160
N.H 56.8 40.8 91.1 2,003 68.24 64.24 621 39,893,040
Vt. 55.6 38.5 88.0 1,787 67.57 63.57 395 25,110,150
Mass 56.4 39.6 91.5 2,471 68.24 64.24 5,234 336,232,160
R I 60.2 39.7 94.6 2,170 66.62 62.62 867 54,291,540

59.0 39.8 92.1 2,766 66.69 62.69 2,614 163,871,660

N.Y. 55.3 39.2 85.3 2,683 67.02 63.02 17,033 1,073,419,660
N.J. 56.8 39.3 91.0 2,567 67.72 63.72 6,244 397,867,680
Pa. 55.0 37.9 82.8 2,155 66.13 62.13 11,468 712,506,840
Ohio 51.5 37.2 80.4 2,209 67.59 63.59 9,876 628,014,840

48.5 36.3 77.8 2,091 68.60 64.60 4,711 304,330,600
52.5 36.8 80.3 2,517 66.74 62.74 10,258 643,586,920

Mich. 53.2 36.3 77.8 2,153 65.40 61.40 7,954 488,375,600
Wis. 51.3 35.5 74.5 2,095 65.48 61.48 4,022 247,272,560
Minn. 50.2 38.1 77.6 2,010 67.92 63.92 3,470 221,802,400
Iowa. 53.5 39.5 79.6 2,044 66.69 62.69 2,779 174,215,510
Mo. . 49.9 35.9 77.9 2,136 67.55 63.55 4,378 278,221,900
N.D. _ 52.7 39.2 79.4 1,403 67.12 63.12 640 40,396,800

S D 52.8 39.6 78.6 1,705 66.92 62.92 690 43,414,800
Nebr 49.5 36.3 75.0 2,038 67.09 63.09 1,431 90,281,790
Kans 51.2 37.2 78.6 2,038 67.27 63.27 2,194 138,814,380
Del. 54.6 37.0 85.2 2,860 66.80 62.80 458 28,762,400
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Md 53.4 37.3 83.2 2 342 67.15 63.15 3,188 201,322,200

Va. 52.0 35.9 79.3 1806 66.56 62.56 4,059 253,931,040

W.Va 52.2 36.2 81.9 1,596 67.30 63.30 1,830 117,105,000

N. C. 51.6 33.3 79.2 1,550 66.05 62.05 4,614 286,298,700

S C 52.3 35.3 81.3 1,362 66.80 62.80 2,407 151,159,600

Ga . ................. 51.2 34.5 80.7 1,554 67.12 63.12 3,987 251,659,440

Fla .................. 53.1 37.0 78.3 1,884 65.84 61.84 5,222 322,928,480

Ky.------------------ 51.0 34.8 77.8 1,537 66.49 62.49 3,076 192,219,240

Tenn ............. 50.1 36.5 76.8 1,507 67.31 63.31 3,615 228,865,650

Ala . .............. 48.4 34.7 75.6 1,403 67.59 63.59 3,302 209,974,180

Miss . .............. 49.2 34.5 77.5 1,165 67.56 63.56 2,215 140,785,400

Ark ................. 50.2 35.2 78.0 1,342 67.22 63.22 1,797 113,606,340

La . .............----- 52.9 34.6 77.5 1,535 65.05 61.05 3,321 202,747,050

Okla . .............. 49.8 35.6 76.3 1,776 67 08 63 08 2,360 148,868,800

Tex 51.0 35.6 75.2 1,864 65 94 61 94 9,788 606,268,720

Mont. 52.3 43.1 78.5 1,897 68 26 64.26 682 43,825,320

Idaho 51.6 44.2 75.7 1,752 6824 64.24 684 43,940,160
Wyo. 53.1 40.5 79.6 2,234 67 24 63.24 338 21,375,120

Colo. 51.5 38.3 76.1 2,315 6664 62.64 1,781 111,561,840

N Mex ... 52.4 40.4 81.5 1,721 6829 6429 983 63,197,070

Ariz. 55.0 42.1 80.0 1,924 66 57 62.57 1,391 87,034,870

Utah 56.2 41.4 78.6 1,871 6513 61.13 916 55,995,080

58.4 44.0 85.8 2,798 6648 62.48 299 18,681,520

59.0 50.9 83.8 2,250 67 57 63 57 2,902 184,480,140

56.1 47.8 80.0 2,155 67 50 63 50 1,799 144,236,500

56.0 43.1 79.4 2,631 65 96 61.96 16,397 1,015,958,120

1 Predicted consumption per capita was multiplied by population in each state ind then all total state consumption figures were added together. It
was found that tccal consumption predicted from the equation exceeded actual total United States consumption by 4 pounds per person Thus, a constant
of 4 subtracted fiom each predicted per capita consumption in order to get the adjusted consumption per capita given in this column.
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Appendix Table 2. PRODUCTION AND PREDICTED CONSUMPTION OF PORK AND
THE RESULTING SURPLUS OR DEFICIT BY STATE, 1961

State
Total

consumption
Total

production

Maine ________________ 61,484,160 3,377,580 -58,1 06,580
N.H . .................. 39,893,040 2,251,720 -37,641,320
Vt. .................. 25,110,150 1,688,790 -23,421,360
Mass . ................ 336,232,160 15,762,040 -320,470,120
R.I . .................... 54,291,540 1,688,790 -52,602,750
Conn. 163,871,660 2,814,650 -161,057,010

N.Y . .................. 1,073,419,660 23,643,060 -1,049,776,600
N.J_-------------------- 397,867,680 15,762,040 -382,105,640
Pa_______________________ 712,506,840 94,009,310 -618,497,529
Ohio 628,014,840 516,769,744 -111,245,096
Ind . .................... 304,330,600 978,372,347 +674,041,748
Ill ....................... 643,586,920 1,585,210,893 +941,623,973

Mich. 488,375,600 146,361,801 -342,013,799

Wis. ------------------ 247,272,560 422,760,433 +175,487,873
Minn . ................ 221,802,400 823,566,597 +601,764,197
Iowa ....... ........ 174,215,510 2,554,576,360 +2,380,360,850
Mo_ ____________________ 278,221,900 815,122,646 +536,900,746
N D. .................. 40,396,800 87,254,150 +46,857,351

S.D. 43,414,800 369,282,082 +325,867,283
Nebr. 90,281,790 525,776,624 +435,494,834
Kans. 138,814,380 235,304,741 +96,490,362

Del. 28,762,400 6,192,230 -22,570,170

Md. 201,322,200 30,961,150 -170,361,050
Va. . 253,931,040 115,400,650 -138,530,389

W.V. ................ 117,105,000 20,265,480 -96,839,520
N.C. 286,298,700 241,496,971 -44,801,728
S.C. 151,159,600 82,750,710 -68,408,889

Ga . .................... 251,659,440 248,815,061 -2,844,378

Fla. ..--------- ...... 322,928,480 55,167,141 -267,761,339
Ky . ......... .......... 192,219,240 253,318,501 +61,099,262

Tenn . ................ 228,865,650 226,860,791 -2,004,858
Ala . ................. 209,974,180 167,753,141 -42,221,039

Miss. ................ 140,785,400 92,883,450 -47,901,949
Ark . .................. 113,606,340 71,492,110 -42,1 14,229

La ..-------------------- 202,747,050 35,464,590 -167,2 82,460

Okla. 148,868,800 88,380,010 -60,488,789

Tex . .................. 606,268,720 181,826,392 -424,442,328

Mont . ................ 43,825,320 30,961,150 -12,864,170

Idaho ................ 43,940,160 24,205,990 -19,7 34,170
Wyo . ................ 21,375,120 6,192,230 -15,1 82,890

Colo. 111,561,840 36,027,520 -75,5 34,320

N Mex. .._ -------- 63,197,070 8,443,950 -54,753,120

Ariz, 87,034,870 4,503,440 -82,5 31,430
Utah __________________ 55,995,080 11,821,530 -44, 173,550

Nev. ... 18,681,520 2,251,720 -16, 429,800

Wash. 184,480,140 28,146,500 -156,333,640

Ore . .................. 114,236,500 33,775,800 -80,460,700

Calif . ................ 1,015,958,120 53,478,350 -926, 479,770

11,380,193,090 11,380,193,090 00,000,000,000
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Appendix Table 3 PROJECTED PORK PRODUCTION, SURPLUSES, AND DEFICITS UNDER DIFFERENT ASSUMED 1970 SITUATIONS

Situation III Situation TV Situation V

Production
Surplus

or deficit Production
Surplus

or deficit Production
Surplus

or deficit

Maine 4,180 -59,879 4,135 -59,924 3,666 -60,393
N. H. .. 2,787 -41,895 2,757 -41,925 2,444 -42,238
Vt 1,393 -22,727 1,378 -22,742 1,222 -22,898
Mass 19,507 -327,968 19,297 -328,297 18,328 -329,147
R.1. 1,393 -60,372 1,378 -60,387 1,222 -60,543
Conn. 2,787 -195,085 2,757 -195,115 2,444 -195,428

29,260 -1,171,398 28,945 -1,171,713 28,102 -1,172,556
N J 19,507 -481,541 19,297 -481,751 18,328 -482,720
Pa 115,647 -644,173 114,402 -645,418 108,744 -651,076
Ohio 632,578 -145,581 627,146 -151,013 595,038 -183,121
Ind. 1,198,275 +826,380 1 189,510 +817,615 1127,761 +755,866
Ill. 1,940,927 +1,181,195 1925,545 +1,165,813 1826,655 +1,066,923

Mich 179,741 -469,154 179,185 -469,710 168,614 -480,281
Wis. 516,930 +220,855 512,744 +216,669 486,294 +190,219
Minn 1008,780 +748,095 1000,677 +739,992 949,372 +688,687
Iowa 3 128,056 +2,937,400 3 104,030 +2,913,374 2 943,420 +2,752,764
Mo. 997,634 +691,994 989,650 +684,010 938,376 +632,736
N.D. 107,287 +64,666 106,132 +63,511 101,413 +58,792

S.D. 452,837 +405,689 449,340 +402,192 426,423 +379,275
Nebr 643,725 +541,941 638,173 +536,389 700,000 +598,216
Kans 288,422 +129,772 286,695 +128,045 271,249 +112,599
Del. 6,967 -39,380 6,892 -39,455 6,109 -40,238
Md 37,620 -237,584 37,215 -237,989 35,433 -239,771
Va 140,728 -178,006 139,213 -179,521 131,959 -186,775

(Continued on page 36 )
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APPENDIx TABLE 3-Continued

Situation III Situation IV Situatiot V

Surplus Surplus Surplus
State Production or deficit Production or deficit Production or defici

W Va 25,080 -86,777 24,810 -87,047 23,215 -88,642
N.C 295,389 -36,416 293,587 -38,218 277,358 -54,447
S.C. 101,714 -77,035 100,619 -78,130 95,304 -83,445
( la. . . . . . . . . . . . . . . . . 305,142 +18,065 303,235 +16,158 287,133 56
Flo ........ .. .... 66,880 -537,351 66,160 -538,071 62,314 -541,917
Ky. --------- -- ----- 310,716 +108,780 308,749 +106,813 292,021 +90,085

Tenn. 277,275 +34,361 275,669 +32,755 261,474 +18,560
Ala. -------- 204,821 -16,469 203,995 -17,295 193,051 -28,239
Miss. ..... 114,254 -24,648 113,024 -25,878 107,522 -31,380
Ark. ........ 87,781 -11,217 86,836 -12,162 83,085 -15,913
La. ......... 43,194 -203,643 42,729 -204,108 40,321 -206,516
Okla. ------ 108,681 -42,368 107,511 -43,538 102,635 -48,414

Tex.-------- 222,935 -565,620 221,913 -566,642 800,000 +11,445
Mont. 37,620 -15,863 37,215 -16,268 65,000 +11,517
Idaho 29,260 -21,786 28,945 -22,101 28,102 -22,944
Wyo. 6,967 -17,112 6,892 -17,187 6,109 -17,970
Colo. 44,587 -112,704 44,107 -113,184 41,543 -115,748
N.Mex 9,753 -74,048 9,648 -74,153 9,775 -74,026

Ariz . ...... ..... 5,573 -146,589 5,513 -146,649 4,887 -147,275
Utah -------------- - 13,933 -62,037 13,783 -62,187 13,440 -62,530
Nev .................. 2,787 -33,853 2,757 -33,883 2,444 -34,196
Wash. _ ----- _ .___ 34,834 -189,883 34,459 -190,258 32,990 -191,727
Oreg. _______..... 41,800 -97,820 150,000 +10,380 150,000 +10,380
Calif . ............... 65,487 -1,461,211 64,782 -1,461,916 61,092 -1,465,606

Total 13 933 431 00,000,000 13,933 431 00 000 000 13,933,431 00 000 000


