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FOREWORD

This report is the fifth in a series dealing with costs
and efficiencies in the pea freezing industry. The other four
publications are as follows:

Costs and Efficiencies in  Pea Freezing Operations,
Part I - Vining, by Davis, G. B. and H. M. Hutchings,
Oregon Agricultural Experiment Station Miscellaneous
Paper No. 66, January 1959.

Costs  and Efficiencies in Pea Freezing Operations,
Part  II - Packaging and Freezing, by Davis, G. B. and
H. M. Hutchings, Oregon Agricultural Experiment Station
Miscellaneous Paper No. 87, March 1960.

How to Improve Operating Efficiency in Food Processing
Plants, by Hutchings, H. M. and G. B. Davis, Oregon
Agricultural Experiment Station Miscellaneous Paper
No. 77, August 1959.

Estimated Costs of Producing Green Peas in Major Pea
Freezing Areas of United States, by Hutchings, H. M.
and G. B. Davis, Oregon Agricultural Experiment Station
Circular of Information 601, February 1960.

These studies are being made under a regional project con-
cerned with the marketing of frozen fruits and vegetables. Ex-
periment stations in Oregon, Washington, California, and Hawaii
and the Agricultural Marketing Service of the United States De-
partment of Agriculture are cooperating in this program.

Authors: H. M. Hutchings is Cooperative Agent, Oregon State
University and Agricultural Marketing Service, USDA.

G. B. Davis is Agricultural Economist, Oregon State
University.







In view of the expanding nature of the frozen pea industry, it is im-
portant to understand some of the reasons why increases in production take
place at a more rapid rate in some areas than in others. Management in the
industry is guided by important economic considerations, which over the long
run, dictate where this production can best take place. The producing area
which can produce, process and transport frozen peas to a common market at
the lowest relative total cost, of course, has a competitive advantage over.
other areas.

This progress report is concerned with these economic considerations
as they affect the Northwest frozen , pea industry's ability to compete with
other regions producing and processing this product. The material presented
considers only the cost side--production, processing and transportation
costs. Each of these costs will be presented separately and then combined
to show the cost position of each producing area in different market centers.
Changes in the cost components and their effect on the area's competitive
position also are illustrated. It is not known whether differences in
quality exist among areas. Therefore, this analysis excludes quality con-
siderations.

Later, a more technical report will bring together other facets of the
problem such as demand and supply relationships which are not considered
here.

PRODUCTION COSTS 

Eastern Oregon and Washington, and Maine producing areas had the lowest
costs of production per ton and the Eastern Seashore the highest in 1958
(Table 1). Western Washington had the highest per-acre costs, but because
of heavy yields, their costs per ton were third lowest among the six areas.

These costs are based on "group interview" surveys conducted in the
six major pea freezing areas specified in Figure 3. Commercial growers
in attendance at the group meetings used their collective judgment to
estimate typical physical requirements, yields, and costs for commercial
pea production within their area.	 The resulting costs should be considered

as being those of better than average commercial growers. 	 The cost esti-
mates include all input requirements such as labor, equipment expense, seed,
fertilizer, insecticides, land, and overhead.

Differences in cost among areas as shown in Table 1 result primarily
from regional differences in the following factors: (1) yields (2) input
requirements and costs, and (3) size of operation. 	 Different soils and
climates bring about different fertilizer requirements, seeding rates,
and weed and insect control measures, as well as differences in tillage
operations required for growing peas. /1

/1 For a more complete description of production costs and the basis for
estimating these costs, see Estimated Costs of Producing Green Peas in 
Major Pea Freezing Areas of the United States by H. M. Hutchings, and
G. B. Davis, Oregon Agricultural Experiment Station Circular of Informa-
tion 601, February, 1960.



Table 1	 Estimated Cost of Producing Peas for Freezing in Major Pea
Freezing Areas, 1958.

Area

Estimated
yield
per

acre
Estimated production costs

Per acre Per ton

Eastern Oregon

pounds)

and Washington 2,200 $ 82.52 $ 75.02

Western Washington 4,000 174.26 87.13

New York 2,200 106.64 96.95

Minnesota 2,200 102.68 93.35

Maine 2,700 101.53 75.20

Eastern Seashore 2,400 162.31 135.26

PROCESSING COSTS 

Costs cited in this section are based on intensive economic engineer-
ing studies conducted in a number of pea freezing plants in the Northwest.
In these plants, time and production studies were made of actual jobs and
machine operations. In addition, accounting records and interviews with
management and supervisory personnel were utilized to provide further in-
formation as to physical requirements and input costs. Equipment manu-
facturers, materials suppliers and other related concerns also have been
sources of information.	 Costs presented here are not costs actually found
in any given plant or plants. Rather, they are synthesized costs for
plants of a selected size and organization, using attainable least cost
methods of processing and working under conditions of better than average
efficiency. /2

Plant operations and techniques in other pea freezing areas are not
greatly different from those being used in the Northwest. This conclusion
is based on observations of plant operations in these areas. Processing
cost relationships for these other areas, therefore, have been estimated
through appropriate adjustment in the costs established for plants in the
Northwest. Consideration has been given to regional differences in prices
paid for labor, electricity, water, packaging materials and other cost
items. Adjustments have been made also for length of operating season,
and the use of equipment for processing of other products.	 These differ-

See Costs and Efficiencies in Pea Freezing Operations, Part I - Vining 
and Part II - Packaging and Freezing by G. B. Davis and H. M. Hutchings,
Oregon Agricultural Experiment Station Miscellaneous Papers 66, January
1959 and 87, March 1960, respectively.
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ences, of course, affect total and per unit costs of processing and
freezing peas.

Labor Costs 

The cost of direct labor, one of the major components of processing
cost, was highest in the two Pacific Northwest pea freezing areas and
lowest in the Eastern areas (Figure 4). Higher levels of hourly wage rates
and fringe benefits in the Northwest account for this difference.

Figure 4. Direct Labor Costs for Processing and Freezing Peas in the
Major Producing Areas, 1959. /1
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Costs are based on 10-ounce operations.

/2 Due to the limited number of firms in New York and Maine, processing
costs are shown as an average for these two areas in order not to create
a direct reflection on individual plant costs.



Equipment costs per hundredweight of peas were lowest in the Eastern
Seashore and highest in the Midwest (Figure 5). Oregon and Washington
areas were somewhat higher than the Eastern Seashore.

Equipment costs differ among areas due to differences

(1) Initial cost of equipment and costs of installation and
maintenance.

(2) Costs of power and water.

(3) Amount of use per year.

Figure 5. Annual Equipment Costs for Processing and Freezing Peas in the
Major Producing Areas, 1959. /1
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/1 Costs are based on 10-ounce operations.
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The long pea processing season in the Northwest and particularly in
the Eastern Oregon and Washington area permits more peas to be processed
with a given set of equipment.	 Fixed costs of equipment then are spread
over more units of output. Other areas such as the Midwest or New York,
have much shorter pea seasons, and even though processors lengthen their
season by processing other products, they are unable to use all pea process-
ing equipment on other products. For example, the vining equipment or even
much of the preparation equipment cannot be used on anything other than peas
and lima beans. The lower amount of use per year, consequently, means a
lower output per machine and a higher equipment cost per unit of product.
Although the pea processing season in the Eastern Seashore area is not as
long as it is in the Northwest, the processing season for all commodities
processed is longer and substantial amounts of lima beans which use essen-
tially the same equipment as peas are processed.

Total Processing Costs 

Costs were highest for Western Washington, while Eastern Oregon and
Washington fell toward the middle of the group (Figure 6). These estimates

Figure 6. Comparative Costs of Processing and Freezing Peas in the Major
Pea Producing Areas, 1959. /1
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Plant costs for plant in Eastern Oregon with rate of output of 20,000
pounds per hour 100. Costs are based on 10-ounce operations.



include the labor and equipment costs shown earlier, plus costs for
buildings, packaging materials, general supervision, sales, administrative
and office expenses. Raw product costs, however, are not.

Costs are expressed in terms of index numbers with 100 representing
costs for a plant in Eastern Oregon and Washington having 20,000 pounds
of output per hour.

TOTAL AT-PLANT COSTS 

When the cost of the raw product is added to processing costs, Maine
had the lowest costs with the two Pacific Northwest areas ranking second
and third (Table 2). Costs, expressed as. index numbers, have been ad-
justed for differences in recovery yield in processing plant operations,
Processing costs used are those upon which Figure 6 is based for plants
with an output rate per hour of 30,000 pounds for the two Pacific North-
west areas and 20,000 pounds for all other areas. It is believed that
because of the smaller, more scattered acreages of peas and the product
mix of existing plants in New York, Maine, Minnesota and the Eastern Sea-
shore, pea-freezing operations will normally not exceed an output rate of
20,000 pounds per hour.

Table 2. Index of Estimated Total "At-Plant" Costs for Frozen Peas in the
Major Pea Producing Areas, 1959.

Index of total
raw product and

Area	 processing costs /1

Eastern Oregon and Washington

Western Washington

New York

Minnesota

Maine

Eastern Seashore

108.1

108.8

99.5

121.6

/1 Eastern Oregon and Washington costs . 100.
Costs are based on 10-ounce operations.

TRANSPORTATION COSTS 

The Pacific Northwest is located at relatively, great distances from
major population centers, and costs of transportation consequently become
an important factor in determining its ability to compete with less distant



producing areas. These costs are shown in Table 3 for transporting frozen
peas from shipping points located in the six producing areas to six major
consuming centers. For example, it costs $2.32 to ship 100 pounds of
frozen peas from Walla Walla, Washington (which represents the Eastern
Oregon and Washington area) to Chicago, as compared with $1.52 for ship-
ments from Mankato, Minnesota to Chicago. Costs include refrigeration
charges and represent the lowest cost quotation received from commercial
carriers, rail or truck.	 Gross rates have been converted to net weight
of frozen peas.

Table 3 Transportation Costs from Major Pea Freezing Areas to Selected
Consuming Centers, 1960. /1

Shipping point

Selected Consuming Centers

Chicago,
III.

St. Louis,
Mo.

Scranton,
Pa.

Mont-
gomery,
Ala.

Dallas,
Tex.

Los
Angeles
Calif.

(dollars per hundredwieght)

Walla Walla, Wash. $2.32 $2.27 $2.52 $2.43 $2.32 $1.41 /3

Seattle, Wash. 2.32 2.27 2.52 2.43 2.32 1.41 /3

Mankato, Minn. 1.52 1.65 2.56/2 1.67 1.87 2.31

Rochester, N. Y. 1.36 1.62 1.11 2.06 2.55 2.66

Bangor, Me. 2.52 1.96 1.95/3 2.74/2 3.58 2.69

Wilmington, Del. 1•89/2 1•05 .95/3 1.87 2.64 2.71

The lowest cost means of transportation by commercial carriers are quoted.
Rail rates, based on 60,000 pound minimum weight except as noted. Truck
rates are based on truck load. Costs include refrigeration charges.
Source: Commercial Carriers.

/2 36,000 pounds minimum weight.
/3 50,000 pounds minimum weight.

DELIVERED COSTS

When transportation costs are added to total at-plant costs, cited earlier,
the resulting delivered cost is an indication of a producing area's ability
to compete in the market centers selected. This has been done in Table 4,
where delivered costs to each selected consuming center are shown in the form
of index numbers. According to these estimates, the Eastern Oregon and Wash-
ington area has a competitive advantage in four of the six markets. It also
has the second lowest cost in the St. Louis market and ranks third in Scran-
ton, Pennsylvania. The Maine producing area has the lowest delivered cost
in these two markets.



Table 4 Competitive Position of Major Pea Freezing Areas in Selected
Consuming Centers, 1959.

Selected Consuming Centers

	

Mont-	 Los
Chicago, St. Louis, Scranton, gomery, Dallas, Angeles,

Pea Freezilaglrea	 Ill.	 Mo.	 Pa.	 Ala.	 Tex.	 Calif. 
(Index of Estimated Costs) /1

Eastern Oregon
and Washington	 1100.01

Western Washington 104.5

New York	 100.9

Minnesota	 102.3

Maine	 100.8

Eastern Seashore	 115.8

100.0 100.0

104.5 104.4

102.9 98.2

103.7 107.7

1 97.61 1 96.1

110.9 108.5

	

1100.01
	

100.0
	

Iloo.ol

	104.5	 104.5	 104.8

	

104.6	 108.4	 115.6

	

102.8	 104.7	 114.0

	

101.5	 107.4	 108.0

	

114.8	 120.4	 128.2

Eastern Oregon and Washington costs = 100.

Efficient production and processing operations in Eastern Oregon and
Washington have made it possible for this area to compete in distant markets
despite the transportation cost handicap. The margin of advantage in some'
cases is extremely small as shown by the small differences in the index
numbers for a given market center. With such narrow margins, a change in
any of the cost components may readily affect this area's position in the
different markets.

To illustrate this, suppose wage rates for processing labor in the
Eastern Oregon and Washington area were to be increased by 20 percent and
wage rates in other areas were to remain constant. This would cause the
loss of its low cost advantage in Chicago and also in Montgomery, Alabama
(Table 5). Maine would then have the advantage in four of the six markets.



	100.0	 100.0	 100.0

	

102.8	 102.8	 102.8	 102.8

	

101.2	 96.6	 102.9	 106.6

	

102.0	 106.0	 101.1	 103.0

1	 196.01	 94.5	 199.91	 105.7

	

109.1	 106.8	 113.0	 118.5	 126.0

103.0

113.7

112.0

106.2

1100. 011100. 01

1100. 0 1 110°4

Table 5 Changes in Competitive Position Resulting from a 20 Percent
Increase in Wage Rates for Processing Labor in Eastern Oregon
and Washington, 1959.

Selected Consuming Centers 

	

Mont-	 Los

Chicago, St. Louis Scranton, gomery, Dallas, Angeles
Pea Freezing Area	 Mo.	 Pa.	 Ala.	 Tex.	 Calif. 

(Index of Estimated Costs) /1
Eastern. Oregon
and Washington 100.0

Western Washington 102.8

New York 99.3

Minnesota 100.9

Maine 199.2

Eastern Seashore 113.9

/1 Eastern Oregon and Washington costs = 100.

Suppose yields in Minnesota, New York, Maine, and on the Eastern Seashore
were increased - by 10 percent, while yields in the two Northwest areas remained
the same. This would have the effect of lowering costs per ton for producing'
peas in those areas with the increased yields. Here again, Eastern Oregon and
Washington would lose its advantage in two of the four cities in which it
previously had the lowest costs (Table 6).

Table 6. Changes in Competitive Position Resulting from a 10 Percent
Increase in Yields in the Midwest and Eastern Areas, 1959.

Selected Consuming Centers 
Mont-7	 Los

Chicago, St. Louis Scranton, gomery, Dallas, Angeles,
Pea Freezing Area	 Mo.	 Pa.	 Ala.	 Tex.	 Calif. 

(Index of Estimated Costs) /1
Eastern Oregon
and Washington	 100.0	 100.0	 100.0	 100.0

Western Washington	 104.5	 104.5	 104.4	 104.5	 104.5	 104.8

New York	 198.6I	 100.5	 95.9	 102.3	 106.0	 113.2

Minnesota	 100.3	 101.4	 105,5	 100.5	 102.5	 111.6

Maine	 99.2	 1 96.0 1	 1 94.4 1 	1 99.81	 105.8	 106.3

Eastern Seashore	 112.2	 107.2	 105.0	 111.3	 116.8	 124.3

/1 Eastern Oregon and Washington costs = 100.



Eastern Oregon
and Washington	 100.0	 100.0

Western Washington	 102.3	 102.3

New York	 98.8	 100.7

Minnesota	 100.4	 101.5

Maine	 198.71	 195.61

Eastern Seashore	 113.3	 108.5
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A simple way to show the effect of changes in transportation costs
on a region's ability to compete is to increase transportation costs from
one producing region while holding the others constant. While this is un-
realistic and is intended only for illustration it does demonstrate what
could happen if constant percentage increases in transportation rates were
to occur. If transportation rates from the Eastern Oregon and Washington
area were to be increased by 15 percent, while rates from other areas
remained the same, this area again would lose its low cost advantage
in two cities, while its position in all six markets would be comparatively
weakened (Table 7).

Table 7. Changes in Competitive Position Resulting from a 15 Percent
/ncrease in Transportation Costs from Eastern Oregon and
Washington, 1959.

Selected Consuming Centers

	

Mont- 	Los.
Chicago, St. Louis, Scranton, gomery,	 Dallas, Angeles,

Pea Freezin& Area	 Ill.	 Mo.	 Pa.	 Ala. 
	

Tex.	 Calif.
(Index of Estimated Delivered Costs) /1

	

100.0	 100.0
	

1100.0 1
	

100.0

	

102.1	 102.2	 102.3	 103.3

	

95.9	 102.3	 106.1	 114.1

	

105.2	 100.5	 102.5	 112.4

	

193.91	 99.3	 105.1	 106.5

	

106.0	 112.3	 117.9	 126.4

Eastern Oregon and Washington costs = 100.

It should not be concluded from this analysis that only the producing
area with the lowest delivered costs will be the sole supplier of any given
consuming center. There are several reasons why this may not necessarily be
the case. One is, that costs presented here will not apply to all individual
operations in any given area. They are only expected to reflect general cost
relationships which exist among areas. Individual processors will compete on
the basis of their own costs rather than on cost relationships presented here.
A second reason is that constant costs are not expected to prevail in any given
producing area--increased costs would be expected to accompany an expansion
of production. In other words, higher prices would have to be paid to obtainthe
additional land, labor and capital required for increased production and pro-
cessing of frozen peas in order to attract these resources away from alterna-
tive uses. Still another reason is that it is the comparative advantage among
producing areas as well as among enterprises rather than the absolute advantage
which is of importance. A later more detailed study will consider some of the
more technical aspects of both demand and supply relationships.



SUMMARY AND CONCLUSIONS 

In conclusion, this preliminary analysis would indicate that any
competitive advantage that Eastern Oregon and Washington has is extremely
narrow and could be shifted easily. Any increase in costs relative to
other areas would weaken its position. The reverse, of course, is also
true. It is imperative, therefore, that the industry continue to be alert
to opportunities for improving its efficiency and reducing its costs if
it is to maintain or improve its competitive position.
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