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FOREWORD

This is the second of three reports examining various aspects
of the Red River Valley potato market. The first report is entitled
"The Red River Valley Potato Industry: Economics of Size in Storing
and Packing Potatoes” Report No. 531, University of Minnesota, in
cooperation with the U.5. Department of Agriculture, St. Paul,
Minnesota, July 1967. A tnird report will analyze pricing and
efficiency in the market and suggest changes in organization and
structure needed to obtain improvements in market performance.

These studies review changing economic conditions and are
designed to provide better information to the industry as a basis
for adjustment decisions. The reports are a part of research project
ME3-75, "Fconomic Analysis of the Structure and Performance of the
Red River Valley Potato Market". This is a joint effort involving
direct cooperation between the Minnesota Agricultural Experiment
Station and the Economic Research Service, U.S. Departrent of Agri-
culture. In this phase of the overall project the Minnesota Station
was represented by Professors Frank J. Smith and Darrell F. Fienup
of the Department of Agricultural Economics. The Economic Research
Service was represented by John K. Hanes, Agricultural Economist,

Market Economics Division.



SUMMARY

The past half-century has been a period of major changes in the
potato industry. This period has been marked by rapidly declining
acreage, sharply increasing yields, and a slowly increasing production
level., The early production areas have increased their share of total
production at the expense of the intermediate (spring and early summer)
production areas., The share of the late crop areas declined slightly
between the 1920-24 and 1945-49 periods but then increased back to the
earlier level by 1965-66. Although the share of the late crop has
changed little, there have been major shifts between the Eastern,
Central, and Western late crop regions. From the position as the most
important of the three regions, producing one-half of the late crop in
1920-24, the Central Region declined to the least important of the three
regions, producing less than one-fourth of the late crop in 1965-66.

The Red River Valley is the only area in the Central Region that
has continued to expand potato production since the 1920's. Produc-
tion in the Valley has more than doubled and the Valley's share of the
Central Region increased from 11 percent in 1920-24 to 41 percent in
1960-64, but then declined to 39 percent in 1965-66. This recent de-
cline is the result of expansion in Michigan and Wisconsin.

After declining over a 50-year period, the per capita consumption
of potatoes stabilized during the 1950's. This change in trend re-
sulted from the introduction and rapid increase in the consumption of
processed potato products, Per capita consumption of processed pro-
ducts increased from 6.3 pounds in 1950 to 36.0 pounds in 1965.
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The Red River Valley has not shared equally with other production
areas in the expansion of the processing segment of the industry.

Other production areas have expanded more rapidly in the production of
frozen and dehydrated potato products, while the Valley industry has
increased its share of the chipstock market. During the 1965 crop year,
chipstock accounted for 12 percent of the total U.S. volume of potatoes
sold, but represented 20 percent of the volume sold in the Valley. The
production of frozen and dehydrated products in the Valley has lagged
behind other areas. While 22 percent of the United States volume of
potatoes sold were frozen and dehydrated in 1965, only 13 percent of
the Valley volume was frozen and dehydrated.

The Red River Valley is not a specialized potato producing area in
the sense that potatoes are produced to the exclusion of other crops.
Although the Valley accounts for about 12 percent of the total United
States late crop, potato acreage represents less than 5 percent of the
Valley acreage devoted to major crops. Even for typical potato pro-
ducers, the acreage devoted to potatoes represents only about one-fourth
of the land farmed. Potato production units during the 1962-63 season
averaged 848 acres per farm with 201 acres in potatoes.

In 1963, the total potato storage capacity available in the Valley
was 26.1 million cwt. Trackside storage capacity totaled 19.7 millien
cwt. and farm storage accounted for another 6.4 million cwt. All of
the 858 potato marketing firms in the Valley either owned or controlled
some storage space; 710 firms actually owned storage space. The other

148 firms rented or leased space from those who owned it. Although all
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858 firms owned or controlled storage space, only 704 of these firms
packed any potatoes for shipment to final customers. The other 154
firms sold all of their potatoes in bulk to other firms who performed
the packing function.

The pattern of functional integration in the Valley is one in
which several independent firms combine horizontally at one level to
jointly perform the next vertical function in the marketing sequence.
There were 1,619 production units organized into 858 marketing firms
during the 1962-63 season. Only 11 of these marketing firms operated
as multi-plant operations with storage and packing facilities in two
or more towns. About 462 of the marketing firms were vertically inte-
grated to perform all of the functions from production through sales
to "final customers”, but only 295 firms made sales to customers "out-
side the Valley". The other 396 firms sold all of their potatoes to
or through other firms in the Valley.

The number of marketing firms has been declining and the average
size of firm has been increasing rapidly, but the share of the market
controlled by any size group among the 100 largest firms has changed
very little., The share of inspections paid by the 4, 8, 20, and 100
largest firms increased only 0.3, 0.4, 0.9, and 2.4 percent respec-
tively over the 9-year period from 1955 to 1963. On the surface this
would indicate a remarkable stability of market shares in the industry.
However, the largest firms were not the same firms over the period.
The four largest firms consisted of 11 different firms during the 9
years. Likewise the top 8 firms consisted of 19 different firms and

the top 20 firms consisted of 53 different firms.
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Traditionally, potatoes have been viewed as a homogeneous produci
with all market outlets potentially available to any producer with
potatoes to sell. Changes in wholesale and retail procurement prac-
tices have had a major impact on the actions of sellers in the table-
stock market. Increased washing, waxing, grading, sizing, and pre-
packaging accompanied by marketing firms efforts to differentiate their
product by private brands, advertising, and increased services reflect
these changing market conditions. During the 1962-63 season, 98 firms
in the Valley washed potatoes, 72 waxed potatoes, and 81 prepackaged
potatoes. Eighty-seven firms owned private brands and 51 of these firms
spent an average of $546 per firm on advertising. Only 22 of the firms
that advertised stated that they had been successful in gaining brand
recognition in the market. Thirteen of these firms stated that they
provided s=rvices to customers aot provided by other firas in the Valley.

For purposes of examining ithe conditions of entry, it is assumed
that entry can occur at the (1) grower level, (2) shipper level, or
{3) distributor level. At the grower level. the entry of specialized
potato producers does not appear likely, but, existing grain producers
can introduce potatces into the crop roiation system with relative ease.
The large number of firms (ranging from 53 to 174 during the 1935 to
1963 period) that produced potatoes in only a single year reflects the
ease with which existing producers can shift into and out of the pro-
duction of potatoes.

At the shipper level, entry from outside of the industry appears
to be a substantial barrier to entry at the shipper level. The large
investment and operating capital and high degree of price uncertainty

iv



results in a prohibitive risk level for any firm attempting to operate
only as a shipper. On the other hand, there appear to be few barriers
to entry from the grower level. The growers control production and
storage and can obtain the capital needed to operate as a shipper.
Also, there is very little that existing shippers can do to resist en-
try from the grower level. The major requirement for entry at the dis-

tributor level is a knowledge of markets and access to customers.



ORGANIZATION AND STRUCTURE OF THE
RED RIVER VALLEY POTATO INDUSTRY

1
By John K. Hanes™

Dynamic stability was the keynote of the U.S, potato industry
during the first half of this century. That period was marked by an
expanding population, declining per capita consumption of potatoes,
rapidly declining acreage, sharply increasing yields, and major shifts
among production areas. But despite these many internal changes, the
total market remained remarkably stable. There was little tendency
for growth or decline and little change in the product itself or in
the manner in which it reached the consumer.

Between 1910 and 1950, the U.S. population increased about 60 per-
cent. This demand-expanding force was almost offset by a 45 percent
decline in per capita potato consumption. The volume of potatoes pro-
duced during 1950-54 was only 6 percent greater than that produced
during 1910-14. Rapid and dramatic changes in the size and composition
of the U.S. potato industry began in the early 1950's. Per capita con-
sumption of all potato products began to stabilize, halting a long
downward trend. The aggregate market for potatoes began to expand in
step with population increases. Production for the most recent S-year
period, 1962-66, was 23 percent greater than in 1950-54. The reversal

of the downtrend in consumption and the associated expansion of

l/Agricultural Economist, Marketing Economics Division, Economic Re-
search Service, USDA, stationed at the Institute of Agriculture,
University of Minnesota, St. Paul, Minnesota.



production are attributed primarily to the introduction and rapid con-
sumer acceptance of new processed potato products.

While the most striking recent development has been the advent and
rapid growth of potato processing, changes in procurement practices of
large, integrated, retail organizations also have had a major impact on
the potato industry. As integrated retail organizations enlarge, they
tend to bypass terminal markets and purchase directly at the shipping
point. Because these large-scale buyers often have differing and spe-
cialized product requirements, they turn to a relatively few large
sellers who can accept their specifications,

These changes have required major adjustments by potato producers
and marketing firms. Production units and associated marketing firms
are rapidly decreasing in number and increasing in size. Potato storage,
handling, and marketing techniques are changing. Multi-product opera-
tions that combine both fresh and processed items are developing in
some production areas. Increased washing, waxing, grading, sizing,
and prepackaging, accompanied by marketing firms' efforts to differen-
tiate their products by private brands, advertising, and increased
services also reflect these changing market conditions.

A major problem, and the cause of considerable controversy in
the Red River Valley, has been the alleged failure of the pricing
mechanism to adequately reflect "real” differences between the pro-
ducts of various sellers in the market. Many shippers contend that
the wide range in prices for the same grade of potatoes on a specific
day does not truly reflect real product differences. Several suggestions

have been offered as to the causes of this price variation. Most of the



discussion, however, centers around the small sellers who ship at
irregular intervals. The large shippers feel that these small firms
"undercut" the market and should be encouraged to work together to
establish larger selling agencies.
Purpose

Individuals in industry and in public agencies need information as
a basis for evaluating problems and for making decisions in adjusting
to changing economic conditions. This reports describes and provides
measures of the Red River Valley potato industry in organization and
structure.
Scope

The Red River Valley potato industry is viewed as consisting of
firms physically located in the Valley that produce, store, pack, or
sell fresh potatoes to "outside" customers. These customers are either
physically located outside of the Valley or else they convert fresh
potatoes to processed products. For example, Valley distributors may
not produce, store, or pack potatoes, but they perform the same sell-
ing functions as shippers and are therefore considered a part of the
industry. Processors, however, are not considered to be a part of the
industry even though several of these firms are physically located in
the Valley. Valley processors are considered to be "final buyers" in
the same sense that a terminal receiver or processor located in a dis-
tant city is considered to be a "final buyer" with respect to the
industry.

The Red River Valley industry is viewed in two different contexts;

both are useful in understanding the effects of changing conditions,



First, the industry is viewed as consisting of segments or units in a
channel, through whicn potatoes flow from the producer to the "final
buyer"”. Although this concept is rather limited for analytical pur-
poses, it provides a picture of the sequential relationships of func-
tions performed within and among firms in the industry. Second, the
industry is viewed within the framework of market structure analysis.

Market structure analysis uses the concepts of price theory to
analyze the effects of competitive processes in the market. Struc-
tural elements are important because they affect the industry's per-
formance in terms of efficiency, progress, profits, etc. Elements of
structure are assumed to exist independently of policy decisions of
individual firms in the industry. If specific structural features in
a market can be related to elements of poor performance, these features
might be changed through public policy procedures.

A complete market structure analysis would encompass both the buy-
ing and selling sides of the market simultaneously., Although work
currently in progress will provide a more complete analysis, this re-
port only examines structural variables on the selling side of the
market (i.e., the Red River Valley industry).gf

Sources of data

The data used in this study came from four major sources. First,

the data on production, consumption, and utilization was obtained from

2/For a discussion of changes on the buying side of the market the
reader is referred to (1) W. F, Mueller and L. Garoian, Changes in
Lhe Market Structure of Grocery Retailing, The University of Wis-
consin Press, Madison, 1961, and (2) A. C., Manchester, The Structure
of Wholesale Produce Markets, MED, ERS, USDA, Agri. Econ. Rpt. 45,
December 1963,



secondary sources, such as the Census of Agriculture, and publications
and periodic reports of the U.S. Department of Agriculture, and the
Minnesota and North Dakota Departments of Agriculture. Second, the Red
River Valley Potato Growers Association made available tabulations of
inspection data that had been obtained for administrative purposes,
and provided access to records of inspection paid by individual firms
for the years 1956 to 1963. Third, a personal interview survey of 103
firms located in the Valley was made during the summer of 1963 to ob-
tain operating information for the 1962-63 shipping season. Fourth,
the Transportation and Facilities Research Division, ARS, USDA, pro-
vided engineering and cost data obtained in existing potato storage
and packing facilities in the Valley. These data, plus additional
cost information have been incorporated in a study of economies of

size in storing and packing potatoes.

Collection and analysis of survey data

A stratified random sample using disproportionate sampling rates
was used to select specific firms to be interviewed. Inspection data
for all firms paying inspections during the 1961-62 shipping season
were divided into three size categories on the basis of the volume of
inspections paid. These size categories were: (1) 150 or more carlots,
(2) 30-149 carlots, and (3) less than 30 carlots. Each of these three
strata were sampled independently on a random basis. The sampling
rates were: (1) 100 percent of the large size group, (2) 20 percent of
the medium size group, and (3) 5 percent of the small size group. The
final sample included 103 firms that were interviewed and consisted

of 38 firms that paid inspections on 150 or more carlots, 34 firms that



paid inspections on 30-149 carlots, and 31 firms that paid inspections
on less than 30 carlots.

When the survey was completed, the data for the various tables in
the report were tabulated and expanded on the basis of each of three
firm characteristics. These characteristics were: (1) size of firms,

(2) product specialization of firm, and (3) functional type of firm.

Size of firm

The firms were classified into three general size groups based on
the number of 400 cwt. carlot equivalents packed during the 1962-63
season.

Large firms--are firms that packed 150 or more carlots during the
season. These are the firms that average one or more carlots per day.
They are in the market on a reqular basis and have sufficient volume to
establish and maintain continuing relationships with'buyers and other
sellers in the market. The results of the survey show that there were
61 firms of this size operating in the Valley during thé 1962-63 season.

Medium firms--are firms that packed 30 to 149 carlots during the
season. These firms average one or more carlots per week, but less
than one carlot per day. They have sufficient volume to Supply a few
customers on a continuing basis, but do not have sufficient volume to
sell in the market on a day-to-day basis, The results of the survey
show that there were 257 firms of this size operating in the Valley dur-
ing the 1962-63 season.

Small firms--are firms that packed less than 30 carlots during
the season. These firms average less than 1 carlot per week and do

not have sufficient volume to establish and maintain stable relationships
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in the market, The results of the survey show that there were 540
firms of this size operating in the Valley during the 1962-63 season.
Specialization of firms

There are three classes of potatoes produced in the Red River
Valley: (1) tablestock, (2) processing, and (3) certified seed.
Each class requires different production and handling techniques and
are sold in different sub-markets., The firms were classified into
three specialization groups on the basis of the class of potatoes
that represented the largest proportion of total volume sold. For
example, a firm classified as a tablestock firm sold more tablestock
potatoes than processing or seed potatoes. Almost all of the firms
sold more than 50 percent of one class or the other. Where firms
sold all three classes, the classification is based on less than 50
percent of a specific class of potatoes sold. The results of the
survey show that there were 534 firms whoe sold more tablestock, 90
firms who sold more processing, and 234 who sold more seed. The
degree of speciziization by firms is summarized in Zppendix ftable 1.

Total

Selling

',

. Processing

430

1
Totc Processing
Selling 10
Tablestock
772

Toblestock

z30

AN
\ Total
T ing
' eed
06
Figure |

Figure }.~~Produci 3pecialization of Red River Vsliey Potuts Fivas,
1962-62,



0f the 858 firms that sold potatoes during the 1962-63 season, 772
sold tablestock potatoes, 430 sold processing potatoes, and 406 sold
seed potatoes. Only 271 specialized by selling only one class of
potatoes, 424 sold two classes of potatoes, and 163 sold all three

classes of potatoes.

Type of firm

The firms were divided into three broad categories, with two sub-
divisions in each, based on the primary functions performed by the
firm,

(a) Two of these firm types are "market oriented”, that is,
their primary functions are "buying and for selling” potoatoes that
have been produced and packed by other firms. Although these firms
may produce and pack some potatoes, these operations are secondary
to the buying and selling functions. These two firm types are dis-
tributors and agents.

Distributors--acquire more than 50 percent of their total volume

from other firms after the potatoes are packed. They usually pur-~
chase and resell full carlots and trucklots but perform none of the
physical handling functions. The results of the survey show that
there were eight firms of this type operating in the Valley during
the 1962-63 season.

Agents--acquire more than 50 percent of their total volume from
other firms after the potatoes were packed. They represent a small
group of growers as a sSeller, or a single firm as a buyer. They may
receive a commission or salary, but in some cases take title on a pur-

chase for resale at a predetermined price or on joint account with a



terminal distributor. The results of the survey show that there were
four firms of this type operating in the Valley during the 1962-63
season,

(b) A second group of firms, consisting of two firm types, is
also "market oriented" in that they handle their own sales but in addi-
tion operate storage and packing facilities and pack more than 50 per-
cent of the total volume sold. These firm types are coop-packers.

Coop-packers--are true cooperative storage, packing, and selling
operations; or corporations with salaried managers that store, pack,
and sell for a group of growers who own the storage and packing facil-
ities and pay the manager's salary. The production operations of the
individual growers are independent of the operation of the firm. The
results of the survey show that there were five firms of this type
operating in the Valley during the 1962-63 season.

Packers~-produce less than 50 percent of the volume sold, but pack
50 percent or more of the volume sold. They usually acquire bulk pota-
toes from growers at harvest for storage in their own warehouse.
Several of these firms, however, are similar to coop-packers in that
growers own storage facilities adjacent to the firm's warehouse. In
5ome cases, the grower's facilities are connected by flumes to the
firm's packing line. Although practically all of these growers sell
to, or through, the connecting firm (that packs the potatoes), there
is no formal requirement that they do so. The results of the survey
show that there were 12 firms of this type operating in the Valley

during the 1962-63 season.
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(¢) A third group of firms, consisting of two firm types, is
primarily "production oriented”. These firms produce, on their own
production units, more than 50 percent of the total volume sold.

These two firm types are grower-packers and growers.

Grower-packers--produce and pack more than 50 percent of the vol-
ume sold. Although they may purchase some potatoes from other firms,
this volume is usually minor in comparison to the volume produced.

The results of the survey show that there were 567 firms of this type
operating in the Valley during the 1962-63 season.

Growers--produce more than 50 percent of the volume sold, but pack
less than 50 percent of the volume sold. These firms usually sell most
of their production in bulk to other firms in the Valley, either at
harvest or out of storage later in the season. The results of the sur-
vey show that there were 262 firms of this type operating in the Valley

during the 1962-63 season.

Trends in Production

Major changes in potato production during the past 40 years may
best be described as revolutionary. It is not the purpose of this re-
port, however, to analyze the numerous and complex forces that account
for the present and emerging patterns of production, Instead, produc-
tion trends are presented as a basis to better understand the present
status of the Red River Valley in relation to other U.S. potato pro-
duction areas.

The total U.S. acreage in potatoes has declined drastically from

an average of 3.5 million acres in 1920-24 to only 1.4 million acres in
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1965-66 (table 1). This 58 percent decline in acreage, however, was
more than offset by yields that more than tripled. On balance, total
production increased 32 percent during the 1920-24 to 1965-66 period.

These changes in total production accompanies, or resulted from,
major shifts in the seasonal and regional patterns of production.ﬁl
The share of total production in the 29 late states, at 82 percent,
almost exactly the same in 1965-66 as in the 1920-24 period (figure
2).5/ There were important shifts, however, between the early and
intermediate production areas. Production in the 13 original states
more than tripled, and the original states' share of total production
increased from 6 percent in 1920-24 to 14 percent in 1965-66. The
intermediate share of total production declined from 11 percent to 4
percent during the same period.

In addition to shifts in seasonal production, there were also
important shifts among the late crop producing areas., From 1920-24
to 1945-49, both the eastern and western regions increased their share
of total production at the expense of the central region (figure 3).
Since the 1945-49 period, the eastern and central regions' shares have
declined while the western region's share has continued to increase.
The sharp increase in the western region during the 1960's is not only

the result of an expansion of acreage, but is also due to a shift in

3/see Appendix Exhibit 1 for the breakdown of states by seasonal and
regional groups.

ﬁ/Data for figure 2 is presented in Appendix table 2. Data for other
figures throughout the publication is presented in an adjacent
table or in the Appendix.
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production from unirrigated to irrigated land in Idahe, Oregon, and

Washington.

Late Crop

The late crop (late summer and fall) is by far the largest of the
three seasonal groupings. The acreage of late crop potatoes declined
59 percent, from 2.8 million acres in 1920-24 to 1.2 million acres in
1965-66. This decline in acreage, however, was more than offset by
increasing vields, and production in the 29 late states increased from
185 million cwt. in 1920-24 to 243 million cwt. in 1965-66.

The five most important late states are Idaho, Maine, New York,
and Minnesota-North Dakota.é/ These five states together increased
their share of the total late crop from 42 percent in 1920-24 to 60
percent in 1965-66 (figure 4 and Appendix table 3). Except for the
State of Washington, each of the other 24 late states have much smaller
production than either of the five states listed above. Production in
most of those states declined steadily throughout the period. Produc-
tion in Washington, however, almost doubled between 1964 and 1966, and
actually exceeded that for New York in 1966. Whether or not that level

of output will be sustained is a matter of conjecture at this point.

Central region

From the position as the most important of the three regions,
producing one-half of the late crop in 1920-24, the central region de-

clined to the least important of the three regions, producing less than

5/Most of the production in Minnesota-North Dakota is now located in
the Red River Valley. When discussing state totals, these two
states are considered as a single unit.
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one-fourth of the late crop in 1965-66. While total late crop acreage
declined 58 percent, acreage in the central region declined 78 percent.

Although yield increased considerably, this was not sufficient to
offset steadily from 91 million cwt., in 1920-24 to 44 million cwt. in
1955-59. This long period of decline, however, was reversed and produc-
tion increased to 56 million cwt. in 1965-66 (see Appendix table 4).
This increase was due to an expansion of production in the Red River
Valley, Michigan, and Wisconsin; all other producing areas in the
central region continued to decline.

Production in the Red River Valley has more than doubled since
the 1920's, and the Valley's share of central region production in-
creased from 11 percent in 1920-24 to 41 percent in 1960-64, but then
declined to 39 percent in 1965-66 (figure 5 and Appendix table 5). In
addition to the major shifts among the states within the region, there
has also been a major shift within the states of Minnesota and North
Dakota. Wnile the Valley accounted for only 34 percent of the two
states' production in 1920-24, this share had increased to 81 percent

in 1965-66.

Minnesota-North Dakota

Practically all of the commercial potato production in Minnesota-
North Dakota is now concentrated in the Red River Valley (figure 6).
Every census since 1924 has shown a larger share of the two states’

acreage located in the 10 northern Valley countiesé/(see Appendix

Q/Minngsota counties: Kittson, Marshall, Polk, Norman, Clay.
North Dakota counties: Pembina, Walsh, Grand Forks, Traill, Cass.
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table 6). In 1964, these 10 counties accounted for 84 percent of the
total acreage, as compared with only 36 percent in 1924, and the shift
to the Valley is continuing.

Although most of the North Dakota acreage has always been located
in the Red River Valley, this has not been the case for Minnesota. In
1964, the five Valley counties accounted for 94 percent of all potato
acreage in North Dakota, which represented an increase from 57 percent
in 1924, 1In the 1920's the important potato producing area of Minnesota
lay along a line extending from the Wisconsin border near the Twin
Cities to the Red River Valley. As recently as 1944, less than 50 per-
cent of the Minnesota potato acreage was located in the five Valley
counties. 1ln 1964, however, 74 percent of the Minnesota acreage was

located in these five counties.

BRed River Valley

Not only has potato production shifted to the Red River Valley
but there have also been substantial shifts within the Valley. There
has been a continuing shift from the southern end of the Valley to the
north and especially to the northwest. The three North Dakota
counties of Pembina, Walsh, and Grand Forks have shown an increase in
their share of Valley acreage from only 24 percent in 1924 to 53 per-
cent in 1964, During the same period, the share of the four southern-
most counties, two in each state, declined from 54 percent to 14
percent. The shift to the northern North Dakota counties is also re-
flected in a general shift in acreage from Minnesota to North Dakota.

In 1924 the five North Dakota counties accounted for only 40 percent
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of Valley acreage. This share had increased to 64 percent in 1944, but
declined somewhat to 57 percent in 1964.

While acreage has been increasing during the most recent period,
the number of farms producing potatoes has shown a decline in the 10
counties for every census since 1929 (see Appendix table 7). The
number of farms producing potatoes has declined from a peak of 16,8
thousand in 1929 to only 1.3 thousand in 1964. Although the census
data are not strictly comparable because of changes in the definition
of a farm, there is no question but what there has been a very drastic
reduction in the number of producers in the Valley.

The decline in the number of producers and the increase in total
acreage is reflected in the increase in the average size of produc-
tion units (see Appendix table 8). The average production unit in-
creased slowly from 10 acres per farm in 1924 to 30 acres in 1954.
Between 1954 and 1964, however, there was a very sharp increase to
122 acres per unit.

The average size of production units is not consistent throughout
the Valley. In general, the largest production units are located in
the counties showing the largest increases in total potato acreage.
The production units in the three northern North Dakota counties of
Pembina, Walsh, and Grand Forks increased from an average of 52 acres
per unit in 1954 to 137 acres in 1964. On the other hand, the produc-
tion units in the southern counties, Traill and Cass in North Dakota
and Norman and Clay in Minnesota, increased from an average of 22

acres to 87 acres per unit during the same period.
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Minnesota Crop Reporting District No. 1

The census data show that there has been a very sharp reduction
in the number of farms and comparable increases in the size of potato
production units. Information regarding the size distribution of pro-
duction units is not available for the 10 Red River Valley counties,
but it is published on an annual basis for Minnesota Crop Reporting
District No. 1. This district includes the five counties on the
Minnesota side of the Valley, plus six additional counties. These six
additional counties, however, accounted for only 8.0 percent of District
1 potato acreage in 1954 and 4.5 percent in 1964. Although these data
are not strictly comparable to the Valley census data discussed above,
they give a good indication of the kinds of changes that have occurred
in the Valley.

The total number of District 1 farms reporting 1 or more acres of

potatoes has declined over 50 percent, from 1,269 in 1954 to 555 in
1966 (see Appendix table 9)., Practically all of this decline has
occurred among farms reporting less than 50 acres; the number of farms
in the category declined from 943 in 1954 to only 190 in 1966. Farms
reporting less than 10 acres have declined from 368 in 1954 to only 49
in 1966. On the other hand, farms reporting 50 or more acres of pota-
toes increased from 326 in 1954 to a peak of 539 in 1961 but then de-
clined to 365 in 1966. This decline in large units is more apparent
than real. The number of very large units is still increasing at a
rapid rate. The apparent decline only reflects the fact that units
larger than 50 acres, but still on the lower end of the distribution,
are dropping out faster than the number of the largest units are in-

creasing.
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Trends in Consumption

Per capita consumption of potatoes declined almost 50 percent be-
tween 1910 and 1949. Since 1949, however, consumption of all potato
products has stabilized, while consumption of fresh potatoes has con-
tinued to decline (tigure 7 and Appendix table 10). This reversal of
the downward trend has resuited irom the introduction and rapid con-
sumer acceptance of new process potato products.

Prior to World War II the only processed products of any signifi-
cance were potato chips, canned potatoes, and potato flour. In 1940
the consumption of processed products was less than 2 pounds per person.
Since World War II, and especially since 1950, the processing industry
has expanded very rapidly. Per capita consumption of processed pro-
ducts has increased from 6.3 pounds (fresh weight basis) in 1950 to
36.0 pounds in 1965, almost a six-fold increase.

The downtrend in fresh consumption has existed since the beginning
of this century, and there is no reason to believe that this trend will
be reversed in the near future. During the period from 1950 to 1965,
per capita consumption of fresh potatoes declined by almost one-third,

from 100.0 pounds to 67.8 pounds.
Trends in Utilization

U.S. Potato market

Although per capita consumption of fresh potatoes has been declin-
ing, population expansion has been sufficient to prevent a major de-
cline in the volume of potatoes sold for fresh market. During the 6

years from 1956 to 1961, the volume of tablestock sold increased slowly
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from 146.0 miilion cwt. to 153.3 million cwt. (see Appendix table 11),
The years, 1962 to 1965 were years of contraction, and tablestock vol-
ume at 138.0 million cwt. for the 1965 crop year was less than that
for 1956.

While the tablestock market has been standing still or contract-
ing somewhat, the processing market has been expanding rapidly. This
rapid expansion is a result of both increased per capita consumption
and population expansion. For the 1965 crop year, 92.3 million cwt.,
or 35 percent of the total volume sold, was processed (figure 8).
This compares with only 24.7 millior cwt., or 12 percent of the total
volume sold, processed in 1956,

For the first time in 1965 frozen products exceeded chips as the
largest component of processed utilization; accounting for 40 percent
of the volume processed. The volume of potatoes sold for freezing
increased from only 4.7 million for the 1956 crop vear to 37.3 million
cwt. for 1965. This was an eight-fold increase, and this segment of
the industry is continuing to expand at a rapid pace. Production of
frozen potato products for the 1966 calendar year was a record 1.5
billion pounds (product weight basis), up a fifth from a year
earlier.z

Chips and shoestrings, in 1965 represented 34 percent of the
total volume processed. Tne volume of potatoes sold for chips and
shoestrings has increased at a relatively steady rate from 14.6 mil-

lion cwt. for 1956 to 31.5 million cwt. for the 1965 crop. This was

/Vegetable Sitmation, TVS-164, ERS, USDA, April 1967, p. 18.
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a total increase of 116 percent, or an average rate of 9 percent per
year.

The dehydration segment of the industry increased rapidly from
1956 to 1960, declined sharply in 1961, but was back up to the 1960
level in 1964. 1In 1965, however, the volume of potatoes dehydrated was
almost double that for 1964. 1in 1956, 3.2 million cwt. of potatoes
went for dehydrating. This volume had increased to 10.8 million cwt,
for 1964 and almost doubled to 20.1 million cwt. for 1965,

The canning segment of the processing industry increased slowly but

steadily from 2.3 million cwt. for 1956 to 3.3 million cwt. for 1965.

Red River Valiey Potato Market

As in other major producing areas the Red River Valley potato mar-
ket consists of three separate and distinct sub-markets: (1) the table-
stock market, (2) the processing market, and (3) the certified seed
market. On the buying side, there is a separate and distinct group of
buyers in each of the sub-markets. On the selling side, however, the
three sub-markets tend to overlap with most firms selling in two or all
three sub-markets (figure 9). Of the 858 firms selling potatoes during
the 1962-63 season only 32 percent sold potatoes in a single sub-market,
49 percent sold in two sub-markets, and 19 percent sold in all three

sub-markets.

Processing
Market

Tablestock

Market

Figure 9

Figure 9. P-~d River Valley Potato Sub-market Overlaps.
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The tablestock processing markets are separated primarily on the
basis of the varieties of potatoes produced and practices followed in
producing and storing the crop. OSpecific lots of potatoes are accept-~
able to varying degrees in either of the markets. The certified seed
market, on the other hand, is separated on the basis of rules and regu-
lations governing the production of certified seed. In general, there
is weak two-way substitution between the tablestock and processing mar-
kets but only one-way substitution from the certified seed market to
the fresh and processing markets.

Tablestock market--Although a small volume of white varieties such

as the Irish Cobbler and Russet Burbank potatoes are sold fresh, the
Valley tablestock market is primarily a red potato market. The buyers
in the tablestock market are food retailers, or individuals who repre-
sent or sell to retailers. These buyers desire smooth, bright, red,
medium-sized potatoes that give a good appearance in the retail store.
The Red Pontiac is by far the most important potato produced in the Red
River Valley. This variety is produced primarily for the tablestock
and for seed, but some of the potatoes are used by Valley processors
for the production of dehydrated products. Practically all of the pota-
toes that are stored for sale in the tablestock market during the
winter and spring months consist of this variety. Two other red vari-
eties produced for the tablestock market are the N;rland and Red LaSoda.
These are early varieties, and most of these potatoes are shipped to
market during the harvest period in the fall,

The tablestock market has declined in relative importance as the

processing market has grown, but it is still the most important outlet
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for Red River Valley producers. During the 1965 crop year 7.5 million
cwt., or 37 percent of the volume sold, went to the tablestock market
(figure 10). This compares with 8.8 million cwt., or 77 percent of
total sales, that went for tablestock during the 1956 crop year. Al-
though the volume of potatoes sold for tablestock was lower for 1965
than for 1956, the total U.S. tablestock market had also contracted
somewhat and the Valley's share shows little change. The Valley's
share of the U.S. market averaged 5.2 percent in 1964-65 which was al-
most exactly the same as the average for 1956-57.

Processing market--Buyers in the Valley processing market consist

of freezers, dehydrators, and chip processors. The size, shape, and
appearance of potatoes for processing is secondary to high specific
gravity, low peeling loss, and the ability to produce a finished pro-
duct of desirable color and texture. High dry matter content is dir-
ectly proportional to the solids content of the potatoes. The yield
of the finished product can vary as much as 50 percent between differ-
ent lots of equal weight because of variations in dry matter.

Darkening of the finished product is a major problem in the process-
ing industry. Many types of darkening result from high levels of
""reducing sugars” in the tubers. But as in the case of solids, the var-
iety of the potato is an important determinate of sugar content. Some
varieties are inherently low in sugars at harvest, accumulate sugars
slowly at usual storage temperatures, and lose their sugar content more
readily upon reconditioning from storage.

Two white varieties, the Irish Cobbler and the Kennebec, are the

most important Valley varieties produced for the processing market.
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Although the Irish Cobbler is an old variety with many years of accept-
ance in the tablestock markets of thesEast, there is little demand for
this variety in the midwestern and southern tablestock markets sup-
plied by Valley producers.

The Irish Cobbler is produced in the lower end of the Valley and
matures earlier than the Kennebec. It produces good potato chips, and
most of this crop is shipped early in the season. The Kennebec is a
high yielding, late variety with excellent characteristics for the
production of frozen french fries and potato chips. When full mature,
this variety is high in solids and makes desirable light colored
chips at harvest and after "reconditioning" from storage.

During the 1965 crop year, 6.8 million cwt., or 33 percent of
the total volume of potatoes sold, were processed for food and an
additionai 1.6 million cwt. were processed for starch and flour (see
Appendix table 12), Of the 6.8 million cwt. processed for food, 2.5
million cwt. were frozen, dehydrated, or chipped by firms located with
the Valley, and 4,1 million cwt. were sold to chip processors located
outside the Valley. All of the starch and flour was processed by
firms located in the Valley.

The potato chip processors are the largest processing outlet for
Valley growers. The Red River Valley has been a supplier of chipstock
since World War II. This segment of the industry is not new, but
until recent years it represented only a small part of the total market.
Only two chip plants are located in the Valley and produce primarily
for nearby distribution. The vast majority of potatoes for chipping
are shipped fresin from the Valley to plants located in or near consum-

ing centers.
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The volume of potatoes shipped to chippers has more than doubled
since the mid-1950's, increasing from 1.7 million cwt. for the 1956
crop to 4.1 million cwt. for 1965. While ﬁhipstock from the 1965 crop
represented only 12 percent of the U.,S. volume, it represented 20 per-
cent of the Red River Valley volume of sales,

The freezing and dehydrating segments of the processing industry
are located in the Valley. This part of the Valley industry got off
to a late start and has developed at a much slower and more irregular
pace than in other producing areas of the country. The freezing in-
dustry began to develop in other producing areas shortly after World
War II, and the dehydrated flake process was developed in 1956, But
plants were not built in the Valley until 1959,

During the 1962 crop year there were two plants producing frozen
trench fries and five plants producing dehydrated flakes and slices.
One flake plant and a french fry plant did not operate in 1963 but were
operated intermittently in 1965 and 1965. Another flake plant operated
for part of 1963, but has not operated since then.

Starting from almost no processing prior to 1959 the volume of
potatoes processed in the Valley increased to a peak of 1.7 million
cwt. for 1962, declined to a low of 1.4 million cwt. for 1964, and then
increased sharply to 2.7 million cwt. for the 1965 crop.

The rapid growth of freezing and dehydrating has been the most
striking development in the national potato market during the past
decade. While freezing and dehydrating operations have not attained a
level of importance equal to that of some other producing areas the

Valley industry has outstripped other areas in the production of
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chipstock. On balance, when we consider all types of food processing
the Valley has maintained its position in the national market. While
food processing accounted for 35.4 percent of the 1965 U.S. crop, the
comparable percentage of the Valley was 33.3 percent.

There are one starch plant and two flour plants located in the
Valley. These firms provide a by-product or salvage market primarily
for tablestock and seed producers. About 10 to 20 percent of the
tubers in most lots of potatoes are unsuitable for sale in the primary
market. These lower quality potatoes can be sold to starch and flour
plants, or used for livestock feed. While the volume of potatoes
going for starch and flour has more than tripled since the mid-1950's
it is not likely that a "trend” exists. This is a residual outlet
and the seller receives only 25 to 35 cents per cwt. for potatoes of
this type.

Certified seed market--The buyers in the certified seed market are

producers of potatoes or individuals who represent or sell to producers
of potatoes. These buyers number several thousand and are located in
practically every production area of the United States. The certified
seed buyer desires stock that is free of seedborne diseases, varietal
mixtures, and that will produce good yields exhibiting the proper "type"
characteristics. An important characteristic of the market is that most
of the buyers usually make only one purchase each year.

While considerably smaller than the tablestock or processing com-
ponents, certified seed is an important part of the Valley potato mar-
ket. The five most important varieties in terms of acres certified

are Kennebec, Red Pontiac, Irish Cobbler, Norland, and Norgold Russet.



There were about 20 other varieties certified in 1965, but these five
varieties accounted for 76 percent of the total acreage in Minnesota-
North Dakota.

A much larger volume of potatoes is produced under certification
in the Valley than is actually sold as certified seed. The remainder
is sold as tablestock or to processors. OShipments of certified seed
represented 14 percent of the Valley's total volume of shipments for
1965; this compares with only 6 percent for all areas of the United
States. Some of the certified seed snipments go to processors, but the
actual volume is not known and estimates within the industry vary con-
siderably. Although there has been considerable vear-to-year variation,
the volume of seed shipments appears to be neither increasing nor de-
creasing. The 2.8 million cwt. of seed sold in 1965 was greater than
the 2.4 million cwt. sold in 1936, but less than the 3.2 million cwt.

sold in 1960.

Production and Marketing Functions

The functional process involved in marketing fall potatoes may be
conceived of as an intermittent movement from the farms where the pota-
toes are produced to the hands of the ultimate consumer or user. In
its simplest form, this process consists of the components illustrated
in figure 11. Although these components are present for most of the
potatoes produced in the Red River Valley, we do not always see the
clear cut isolated segments as illustrated. For example, early in the
season potatoes may be harvested and sold to a chainstore buyer. In

this case, the storage function does not exist, and the producer performs
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Figure il.--Late Crop potatoes: production and marketing
tunctions.
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the harvesting and preparation functions. There has been only one
transaction, and the chainstore performs both the wholesaling and re-
tailing functions. On the other hand, we may see a more complicated

set of functions than those illustrated. The producer may harvest the
potatoes and place them in a farm storage. Later in the season he may
sell them to another firm that may leave them in the same storage or
perhaps move them to a trackside storage. When the potatoes are packed,
they may be sold to a local distributor, who in turn sells to or

through a terminal broker. The broker may sell to a receiver, who

sells to a truck-jobber who delivers the potatoes to a retail store.

The marketing functions, however, are activities that must be performed.
There are many possible variations, but the basic functions are those
illustrated.

The functions performed by the firms in the Valley potato industry
are production, storage, packing, and selling. We could discuss the
industry in terms of production units, storage units, packing units,
and selling units. However, none of the firms in the Valley were
found to be strictly single function operations. In addition to single
production units that perform two or more functions, many of the firms
consist of several independent production units that combine to jointly
perform storage, packing, and selling functions. The term "marketing
firm" is used in the following sections to designate the broader econ-
omic entity of a single production unit performing two or more functions
or two or more production units combined in storage, packing, or selling

operations.*

* Functions Performed by type of firm and size of firm are presented in
Appendix figures 1 and 2,
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Production

Unlike some of the other potato producing areas of the United
States, the Red River Valley does not specialize in the production
of potatoes to the exclusion of other crops. 1. 1966, the potato
acreage harvested in the 10-county area was only 3.6 percent of the
total acreage harvested for the 10 major crops (see Appendix table
13). Potato acreage was about one-seventh as large as that for wheat
and barley, and was exceeded by oats, hay, flax, and soybeans. On the
other hand, potato acreage exceeded that of corn, sugar beets, and rye.

The production units of potato "marketing firms" are more special-
ized than the area as a whole, but again they are not specialized
potato producers. The production unit of the typical marketing firm
averaged 848 total acres with 201 acres of potatoes in 1962 (see
Appendix table 14). Thus, on the average potato acreage represented
only 24 percent of the land farmed. However, the proportion of land
devoted to potatoes was related to the size of the marketing unit,
Potatoes represented 30 percent of the land farmed by large firms, but
only 21 percent of the land tarmed by small firms,

The largest producing units were operated by firms that specialize
in the sale of seed potatoes. These firms averaged 1,107 acres per
unit and harvested 265 acres of potaotes. This compares with an aver-
age of only 741 acres per unit and 163 acres of potatoes for firms
that specialize in the sale of tablestock potatoes,

In addition to being an important cash crop, potatoes also have
value in the rotation system as one means of improving soil tilth and

controlling weeds in the grain crops. Thus, potatoes are an integral
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part of the total farm operation, and production decisions regarding
potatoes are not made in isolation from other crops. A recent study
completed at North Dakota State University examined the production
practices of potato producers in the Valley. This study, which in-
cluded 82 farms with a range of potato acreage from 95 to 1,005 acres,
found that: "Only slight differences were found in the crop rotation
practices among the selected size groups. Sixty of the 82 growers in-
terviewed planted their potatoes on old (nonfallow) ground, accounting
for 83.0 percent of the total potato acres in the study. The most com-
mon rotation practice was to follow potatoes with 2 years of grain
crops, entirely excluding fallow from the rotation., Several other
growers used a rotation of potatoes with 3 years of grain crops. Half
of the growers did not use any fallow in their crop rotations. In most
cases, wheat was the usual crop following potatoes. Flax and barley,
or oats, were common second and third year crops.

"Only 17.0 percent ot all potatoes were planted on fallow., Twenty
growers included fallow in the rotation but planted potatoes on old
ground. The rotation pattern for this latter group was potatoes, small
grains, fallow, sugar beets or small grains, followed by potatoes."g/

Although all of the farms included in this study were located on
the North Dakota side of the Red River, there is no reason to believe
that there would be important differences in the cropping pattern on

the Minnesota side of the River.

Q/M. G. Maier and L. D. Loftsgard, "Potato Production Costs and Practices
in the Red River Valley,” Bulletin No. 451, North Dakota State Univer-
sity, Fargo, September 1964, p, 8.



Harvesting
Potato harvesting in the Valley is most active from the first of
September to the middle of October. About 10 to 15 percent of the crop
is usually packed and sold during the harvest period, but the majority
of potatoes go into storage to be marketed during the winter and spring
months. Harvesting and storing the crop consists of four steps:
(1) vine killing preparatory to digging,
(2) digging the tubers and depositing them in bulk hopper
body trucks, or in field sacks to be placed on flat
bed trucks,
(3) transporting the potatoes to the storage facilities,
(4) unloading and depositing the potatoes in storage.
The vines are killed to make the harvesting job easier and to control
the size of the tubers. The usual method of vine killing is by roto-
beating or by chemical sprays followed by rotobeating. A rotobeater
is a power driven mechanical devise used to remove the vines from
the tubers. The North Dakota study found that 24.5 percent of the
acreage was sprayed with chemical vine killer.g/ All of the acreage
in the study was rotobeaten at least once, but under certain conditions
more than one rotobeating is necessary.
The two methods of harvest are "direct method" and "indirect
method”. The direct method consists of using a mechanical harvester
to dig and elevate the potatoes into a bulk hopper body truck in a
one-step operation. The indirect method consists of first plowing the

potatoes out on top of the ground; the potatoes are then picked up in

/1pid., p. 14.
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bulk by machines, or they are picked, bagged, and loaded by hand. The
North Dakota study found that 91.8 percent of the acreage was harvested
by the direct method.lg/ Only 8 of the 82 growers used the indirect
method on all or a portion of their acreage.

The mechanical harvesters owned by growers are nearly all of the
2 row pull type. The North Dakota study showed that of a total of 99
harvesters only five were self-propelled (used by the 82 growers).ll/
It is a common practice for two or more small growers to share the own-
ership of a harvester. Ten of the 19 machines owned by growers who
produced less than 160 acres of potatoes were jointly owned. There is
a dividing line at about 400 acres between the ownership of one or more
harvesters. The 67 growers with less than 400 acres of potatoes owned
68 machines. The 15 growers with 400 to 1,005 acres owned 34 machines.
Three was the largest number of harvesters owned by any grower included
in the study.

The number of trucks needed per harvester depends on the distance
the potatoes must be transported and the speed with which the trucks
can be unloaded at the storage. However, a typical operation requires
three trucks per harvester.lz/ The trucks are usually older models and
in many instances are used only during the harvest period. In most

cases they are equipped with specially constructed bulk hopper bodies

with a capacity of 120 cwt. of potatoes. These bodies have a draper

10/1pid., p. 14.
11/1pid., p. 15.

12/1pid., p. 16.
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chain conveyor in the bottom of the hopper which carries the potatoes
out the rear of the truck automatically when unloading.
Storage

Storage is a very important function performed by potato marketing
firms in the Valley. About 85 to 90 percent of the potatoes produced
go into storage for some period of time after harvest. When the pota-
toes are harvested and placed in storage, they are usually held at a
temperature of 50° to 60° F. and relatively high humidity for 10 to
14 days. Under these conditions cuts and bruises heal rapidly, and
subsequent losses from shrinkage and decay are reduced, After the
preliminary curing period, storage temperatures for tablestock pota-
toes are reduced to 38° to 40° F. Potatoes stored at 50° to 60° F.
have better cooking and processing qualities because of the lower
accumulation of reducing sugars in the tubers. However, at the higher
temperatures sprouting occurs after 2 or 3 months, and shrinkage is
much greater. Although a limited amount of sprouting does not affect
the quality of tablestock potatoes, badly sprouted stock is "flabby"
and difficult to market.

Potatoes stored at 40° F. are acceptable for most purposes other
than processing. High reducing sugar content is one of the causes of
the undesirable dark brown color in potato chips and frozen french
fries and is to some extent responsible for discoloration in dehydrated
potato products. If potatoes are to be processed within three months
after harvest they are usually held at a storage temperature of 55% to
60° F., but if they are to be held for longer periods of storage this

temperature is usually reduced to 50° to 55° F. Processing potatoes
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from storage are usually "reconditioned"”. That is, the storage tempera-
ture is raised to 60° to 70° F. for 2 to 4 weeks prior to shipment.

This "reconditioning” reverses the physiological process and reduces

the sugar content of the tubers.

The type of storage and the ability to control temperature and
humidity places limitations on the alternatives available to the market-
ing firm. As recently as the mid-1950's, much of the storage capacity
consisted of small storage facilities located on individual farms.

Many of these were earth covered underground type facilities. This is
an economical type storage, but it is not suitable for packing large
volumes of potatoes required by present-day buyers. In the small farm
storages, the potatoes are forked out of the bins by hand and graded

on small portable graders using a crew of only 5 or 6 people. Although
well suited for utilization of family labor, these facilities usually
lack washing equipment and the quality of potatoes packed is often
relatively low. Also, control ot temperature and humidity is diffi-
cult and potatoes from these storages are usually unsuitable for pro-
cessing.

Potato storage design has changed in recent vears to take advant-
age of modern bulk handling methods. A considerable number of large,
modern, above-ground storage facilities have been constructed on rail
sidings in the Valley. These storages are equipped with flume systems
for moving potatoes from storage bins to high-capacity packing lines.
In most cases these large storages are also equipped with automatic
temperature and humidity control for individual storage bins, As the

storages have increased in size, and processing has become more
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important as a market outlet, automatic environment control has almost
become a necessity for firms who sell to processors.

In 1963, the total storage capacity available in the Valley was
about 26.1 million cwt. (see Appendix table 18X All of the 858 firms
either owned or controlled storage space; 710 firms actually owned
storage facilities, The other 148 firms rented or leased space from
those who owned it, The 710 firms that reported ownership of facilities
owned an aggregate of 24.1 million cwt. of capacity. In addition, about
2.0 million cwt. of capacity was owned by firms or individuals who were
not active in the potato business. The 148 firms that rented Storage
but did not own any were primarily small tablestock growers. About 128
of these small growers accounted for 86 percent of the rent-only storage
capacity.

The small potato storages located on individual farms have been,
and are, becoming less important to the Red River Valley industry. In-
formation regarding specific changes in location and types of storage
in the Valley is not available. However, in discussing changes in five
upper midwest states including Minnesota and North Dakota, Bakken, et
al., stated that: "Until the 1930's, with the exception of Nebraska,
most of the potato warehousing space was owned by local or multi-station
dealers. The depression forced many of these dealers out of the indus-
try. Commercial storage further declined in importance as production
became concentrated in the hands ot specialists. These producers pre-
fer to store their own crops. In 1948, the government accentuated this
change by requiring that producers provide their own storage for late-

harvested (after September 30) potatoes in order to be eligible for
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price supports. Both large and small growers then built their own
facilities. By 1949, more than 99 percent of the storage used by
Wisconsin growers was farmer-owned. "L3/

During the 1962-63 season, only 6.4 million cwt. or 25 percent of
the total Valley storage capacity was located on individual farms (see
Appendix table 16). Trackside storage accounted for 19.7 million cwt.
While many of the trackside storages are not modern, practically all of
the new modern facilities have been constructed at trackside. As an in-
dication of the rapid expansion of new facilities, a trade publicatien
reported in 1960 that, "forty-two new and expanded potato storage ware-
houses, conditioning, and wash plants are being built in the Red River

Valley."iﬁ/

It was estimated that this would represent about 1.7 mil-
lion cwt. of new capacity.

The 1962 crop amounted to 22.4 million cwt. of potatoes that were
sold from the farms, but 2.0 million cwt. represented cullage and sales
during the harvest period. Thus, about 20.4 million cwt. of potatoes
from the 1962 crop went into storage. The results of the survey indi-
cate that 21.9 million cwt, of storage capacity was used to store this
crop. The excess of storage capacity used over the volume of potatoes

actually stored resulted from the fact that many bins were not filled

to capacity. However, even though storage space was not used as

13/, H. Bakken, A. L. Domike, and N. K. Sinha, "Changes in the Potato
Market Structure in the North Central States,"” Research Bulletin
189, University of Wisconsin, Madison, December 1955, p. 21.

14/Guoted in Chippers, Unnumbered bulletin, Red River Valley Potato
Committee.
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efficiently as possible, only 84 percent of total storage capacity was
used for the 1962 crop.

The large and medium sized firms used their storage capacity more
efficiently than did the small firms. The large firms used 91 percent
and the medium firms used 94 percent of capacity, but the small firms
used only 66 percent of capacity. Much of the unused capacity consisted
of the small storages located on individual farms,

The largest proportion of the crop is stored by the firms that pro-
duce the potatoes. For example, the small firms who sell to or through
other firms in the Valley produced 5.6 million cwt. of potatoes in 1962,
but they used 5.2 million cwt. of storage space. Although one-third of
the crop was sold on a bulk basis to other firms in the Valley who
actually packed the potatoes, these transactions were not usually com-
pleted until the potatoes were packed. Only six of the 858 firms did
not store any potatoes at all from the 1962 crop. These six firms were
grower-packers who delivered all of their potatoes to processors during
the harvest period. All six of these firms owned storage space, but
only one rented his storage to another firm,

Storage decision

Fach year the producer must make a decision as to whether he will
sell his potatoes at harvest or undertake the additional costs of per-
forming the storage function. If he owns storage facilities the capital
investment and maintenance costs are more or less fixed, but he may have
the alternative of leasing the facilities to other firms. In addition
to the fixed costs of facilities, there are also the costs of shrinkage

and quality deterioration and the risks of price change during the
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storage period, If the supply of fall storage stocks and the costs of
carrying them were the only factors affecting prices, the storage deci-
sion would be less difficult for the producer. However, production of
potatoes in early producing areas, such as Florida and California, has
a marketed effect on the price of late potatoes fromstorage. Thus,
prices throughout the storage period are very unpredictable, even when
the volume of potatoes in storage is known.

During the 12-year period from 1954 to 1965, there were only 6
years when the price rise throughout the storage period was more than
sufficient to cover the additional costs of sotrage (figure 12 and
Appendix table 17). However, in each of these 6 years the price rise
was substantial and the individuals with potatoes in storage made
large financial gains. 1In 2 of these years there was no increase in
prices during the first part, but a substantial increase later in the
season, in one case beginning in January and in the other beginning in
March. 1In 5 years there was variation throughout the season, but on
balance little change from the price level at harvest; in only 1 year
did prices decline throughout the storage period.

With the wide variation in returns to storage, it might be expected
that the proportion of the crop stored would vary sharply from one year
to the next. While individual producers may have the option of selling
at harvest or storing the crop, all marketing firms, as a group, have
little choice between selling or storing the potatoes. The demand for
potatoes is very inelastic and the quantity that can be sold at harvest
changes little from year-to-year. So, firms sell for immediate use at
harvest and store the remainder of the crop that cannot be shipped at

acceptable prices.



Concentration

Certain aspects ot structure and organization are thought to bear
significantly on price and income determination and to affect conduct
of tirms within an industry and thus the performance of the industry.
Economic theory suggests that industries with high seller concentration
are likely to restrict output, charge higher prices, and earn higher
profits than industries of low concentration. The degree of concentra-
tion of an industry refers to the amount of total output controlled by
a specified number of firms. Tne most commonly used measure of concen-
tration is the proportion of total industry output controlled by the
four, eight and 20 largest firms.

Volume of inspections as a measure of firm size

Under the Marketing Agreements and Orders that were in effect from
1952 to 1965, there were certain grade and size restrictions on potatoes
sold outside the Valley. In order to enforce these requirements, the

industry operated under a compulsory inspection regulation which re-

quired federal-state inspection for all shipments from the Valley. Al-
though this regulation applied to "dealers and handlers", there was no
requirement as to who actually paid the inspection fee. In some cases
the producer paid the tee, in others the shipper paid the fee, and in
some instances the shipper paid the fee but deducted it from the pay-
ment to the producer., Thus, while the volume of potatoes inspected is
an excellent measure of shipments from the Valley, it is a less accurate

measure of snipments by individual firms.
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An analysis of data from the 103 firms included in the survey
showed a high correlation between volume inspected and volume packed
by individual firms during the 1962-63 season. Also, of the 95 firms
in the sample who actually packed potatoes, only four did not pay any
inspections and three of these packed less than 10 carlots.

In general, the volume of potatoes inspected was found to be a
better measure of size for large firms than for small firms. Only
three of the 20 largest based on volume of potatoes packed were differ-
ent from those based on volume of inspections. Volume of potatces in-
spected is an imperfect measure of the size of individual firms within
a season, but, to the extent that the pattern of inspection payments
between firms remains unchanged from one season to the next, volume of
inspections can be used as an indicator of changes in the number and
size of firms over time.

Concentration ratios, 1962-63 season

There are several different measures of size that could be used to
determine the importance of a firm in the industry. The measure chosen,
however, has an effect on the concentration ratios that are determined.
Table ? summarizes four different measures, obtained from the survey of
firms that could be used. Reading down the left side of the table are
the measures by which the firms were ranked, and reading across are the
proportions of totals based on these rankings. For example, the four
largest tirms, based on inspection paid, accounted for 13.9 percent of
inspections, controlled 6.6 percent of the storage space available,
packed 12.5 percent of the volume packed, and made 8.6 percent of the

final sales. Likewise, the four largest firm$, based on storage space
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controlled, paid 9.9 percent of the inspections, controlled 9.5 percent
of the total storage space, packed 10.5 percent of the volume packed,
and made 9.8 percent of the final sales.

The ratios for volume inspected and volume packed were very close
to one another. For the four largest firms the ranking based on inspec-
tions was the same as that based on volume packed. Also, seven of the
eight largest firms, and 17 of the 20 largest firms fell into the same
ranking groups for both inspections paid and volume packed. Although
inspections as such have little or no economic meaning, it does appear
that inspections are a good indicator of volume packed, which is in
turn an indicator of the firm's potential influence in the market.

The indicated degree of concentration varied somewhat among each
of the measures used, but is relatively low for all four measures.
Thus, there does not appear to be any one firm, or group of firms,
large enough to exert a significant influence in the market as a re-
sult of size alone.

The average size of all firms, based on inspections, has more than
doubled, from 19.7 carlots per firm in 1955 to 53.0 carlots in 1963 (see
Appendix table 23). This increase in average size reflects both an in-
crease in the total volume of potatoes shipped and a decrease in the
number of firms paying inspections. The total volume of potatoes in-
spected increased from 21.1 thousand carlots in 1955 to 39.7 thousand
carlots in 1963. During this period the number of firms paying inspec-
tions declined from 1,075 firms in 1955 to 750 firms in 1963. Although

the growth of the 100 largest firms was somewhat less than the average
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for all firms, the increase in size was very consistent among each of
the groupings made of the 100 largest firms. While the average size
of all firms more than doubled; the four largest doubled in size; the
five to eight largest doubled in size, etc.

The number of firms paying inspections on fewer than 30 carlots
each season declined by almost one-half, from 930 in 1955 to only 481
in 1963 (see Appendix table 29), This decline in the number of small
firms resulted both from firms dropping out of the industry and from
the growth of firms into large size groups.lé/ While the number of
firms paying inspections on less than 30 carlots declined, the number
of firms in each of the larger size groups increased. The proportion
of firms paving inspections on less than 30 carlots declined from 87
percent of all firms in 1955 to 64 percent in 1963,

The change in the number of firms in each size category was accom-
panied by rather large changes in the volume of inspections paid by the
smallest and largest groups of firms (see Appendix table 25). The pro-
portion of inspections paid by firms of less than 30 carlots decreased
from 29 percent in 1955 to only 12 percent in 1963. During this same
period, the proportion of inspections paid by firms of 450 carlots or

more increased from 12 percent to 23 percent,

Changes in concentration

While the firms in the industry have been growing at a rapid rate,
the proportion of inspections paid by any group among the 100 largest
firms has changed very little as illustirated in figure 14 and Appendix

table 26. The share of the four largest firms increased only 0.3, and

16/See Appendix table 21,



