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FACTORS TO CONSIDER IN DETERMINING PRICING POLICIES
OF COOPERATIVE BARGAINING ASSOCIATIONS

CHAPTER I

INTRODUCTION

Statement of the Problem

In the United States today, considerable resources are being

employed to "improve the income position of farmers." The

farm-income problem has been stated in a number of ways. It is

often referred to as (1) a problem of "too low" an income to

farmers; (2) a problem of inadequate returns to resources in agri-

culture; or, (3) a problem of irregular and unstable income to

farmers. An exact definition of the farm-income problem will

not come under discussion in this thesis.. However, it is generally

agreed that the income position in agriculture is both economically

nd politically unacceptable to farmers as well as many other sec-

tors of the economy.

It is the purpose in this study to consider some of the ap-

proaches being used to improve the income position of farmers.

More specifically, cooperative bargaining associations will be

examined in detail.
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The unfavorable income position of farmers is a complex

problem, requiring a multitude of solutions. Hathaway suggests

that the scope, as well as the nature of the farm problem, is much

more extensive than has been realized or most have been willing to

admit. As a result, from time to time it is necessary to revise the

estimates as to the scope and nature of the solutions necessary to

bring about an improvement in farm income. Simple solutions

(programs) cannot be expected to solve complec problems (18, p.

10). It is in this context that cooperative bargaining associations

are considered as one of the possible solutions (approaches) to the

complex farm income problem. Particular attention will be given

to three commodities -- ryegrass, canning pears and asparagus.

Growers in the grass-seed and the fruit and vegetable

industries have experienced a decline in net income and a weakening

of their competitive market position during the past decade. In

some cases, such as the grass-seed industry, this decline is

accompanied by unstable prices and income. In other instances,

a degree of price and income stability exists, but the price and

income level has often been too low. Interest in these commodi-

ties stems from the fact that most cooperative bargaining associa-

tions operating today are found in the fruit and vegetable industries.
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The price/income problem in agriculture can be stated in

three ways:

In terms of an expressed need. Fruit and vegetable pro-
ducers, along with producers of many other agricultural
commodities, have experienced a decline in net income
and a weakening of their competitive market position.

In terms of an equilibrium concept. The returns to
agricujtural resources (land, labor and capital) in th fruit
and vegetable industry, as well as other industries in
agriculture, have been less than if these resources were
put to alternative uses, i. e., the marginal revenue product
(MRP) of tiese resources in agrici.lture is less than the
marginal revenue product (MRP) of these same resources
employed in industries Other than agriculture.

In terms of a value premise. That the income position of
fruit and vegetable producers, as well as the producers of
other agricultural commodities, should be improved.

Cooperative Bargaining Associations as a Means of Improving

the Income Position of Farmers

Increasing farmerst bargaining power, as a means of

improving the income position of farmers, is presently receiving

considerable attention by the producers of many commodities,

especially in the fruit and vegetable industries. These producers

have turned to cooperative bargaining associations and various

types of contractual arrangements as a means of improving their

income position. In this type of contract selling", it is essential
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that growers know and understand the importance of relevanl

economic relationships and the effect of these relationships on

price and other contract terms. In addition, the growers must be

aware of the legal, institutional and political opportunities and

limitations.

Interest in forming new cooperative bargaining associations

has grown in the past decade. Fewer and larger processing firms,

greater emphasis on uniform quality and growth of contract farm-

ing are related factors which make many farmers believe that it is

necessary to organize to improve their bargaining power in the

market.

Objectives of This Study

Most agricultural economic research in the area of bargain-

ing in agriculture has been descriptive. Neglected has been the use

of a theoretical framework to evaluate the performance of group

bargaining efforts.

It is not the purpose of this study to evaluate the alternative

approaches employed by various bargaining groups. Rather, it is

felt that there is a need for presenting a theoretical framework on

which we can evaluate the attempts by producers of various



commodities to improve their income position through group

bargaining. Such a theory will be presented. In addition, con-

sideration will be given to economic, legal and institutional

factors which increase or decrease the bargaining power of

producers. Emphasis will be on an economic and statistical

analysis of the economic factors. Finally, criteria will be

suggested by which to judge the effectiveness of group bargaining

efforts.

The objectives of this study can be stated as follows:

1. To develop a theory of bargaining, resting on the theory
of bilateral monopoly, which can be applied to group bargain-
ing between producers of agricultural commodities and
processors and/or retailers on price and quantity. The
framework of such a theory is suggested by Fellner
(13, p. 240-251).

2. To develop an operational theory of bargaining, with
application to specific agricultural commodities under
different and changing economic and institutional situations.
Model to be used as an aid, or guide, in group-bargaining
efforts.

3. To determine, and place in proper perspective, realistic
objectives of cooperative bargaining associations. This will
be accomplished in the following manner: (A) Estimating
the relevant economic relationships which must be considered
in successful bargaining arrangements between producers
and processors; (B) applying these relevant economic
relationships to price negotiations between producers and
processors; (C) estimating the upper and lower limits of a
realistic price range of a particular commodity; and,
(D) consideration of the "art of negotiation" within the limits
of a realistic price range.



4. To design a theoretical-statistical model for price-
predictive purposes. Model can be used as an aid, or guide,
by cooperative bargaining associations, and other producer
groups, in bargaining with processors and/or retailers on
price and other contract terms. Model will be demonstrated
on three commodities - - canning pears, asparagus and
common ryegrass.

5. To establish criteria to judge the performance of
group-bargaining effort.

6. To establish how cooperative bargaining associations
fit into the total market structure.

7. To determine overall pricing policies which a bargaining
association must follow in order to achieve results in the
long run.

8. To determine the economic, legal, institutional and
political limitations which must be recognized if group
bargaining efforts are to be successful.

General Hypothesis

A general hypothesis can be stated as follows: That the

returns to factors of production of certain commodities in agri-

culture can be increased through group action; That the competitive

position of producers can be strengthened through the use of

various contractual arrangements with processors; And, that

through group action, expressed in terms of contracts, producers

of certain commodities can improve their income position.
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Specific Hypotheses

1. That certain economic factors play an important role
in the success or failure of group-bargaining efforts.

2. That in many cases the relevant economic relation-
ships affecting the price paid to producers can be identi-
fied and quantified.

3. That through the use of economic.theory, an upper and
lower limits of a realistic price range for a particular
commodity can be suggested.

4. That a theoretical-statistical model can be designed for
price-predictive purposes, and that this model can be used
as a guide in determining the contract price within a realistic
price range.



CHAPTER II

DEVELOPMENT OF GROUP ACTION TO IMPROVE
FARMERS' PRICE AND INCOME POSITION

The Role of Cooperatives in Bargaining

It is difficult to state the role of cooperatives in bargaining

in a precise manner. Clodius observes that "unhappily, the

literature on cooperatives, while voluminous, devotes little space

to research on the economics of cooperatives' problems as con-

trasted to the philosophical, educational, membership, personnel,

management, legal and other problems" (10, p. 1272).

The first step toward a better undeistanding of the role of

cooperatives in bargaining requires a definition of terms.

"Bargaining" can mean different things to different people.

Clodius states that "bargaining" has taken on at least three differ-

ent meanings. He places the types of bargaining into three

categories (10, p. 1271):

Type 1: This type of bargaining refers to bilateral
competition or the market power relationships establishing
the terms of exchange between buyer and seller. Special
cases of this kind of competition are designated as bilateral
monopoly or bilateral oligopoly. A general term growing
in usage to designate bilateral competition is "countervailing



power", and an earlier term used mostly by institutional
economists was simply "bargaining power".

Type II: A less conimonly accepted concept of bargaining
refers to interfirm competition orto the market power
relationships existing between buyer and buyer and seller
and seller, which establish the term of behavior among
rivals and realized market results. The special cases of
this type carry familiar designations such as pure competi-
tion, monopolistic competition, pure and differentiated
oligopoly, single firm monopoly and their counterparts
on the buying side.

Type III: Bargaining may also be applied in the political
economy to the efforts of any group to use its power to
influence an outcome where government is one of the
participants. Lobbying activity by a pressure group to
secure particular legislation would be an example. Or,
once the legislation becomes law, the appearance of organ-
ized groups in hearings to persuade administrative
officials to make certain findings and determinations would
be a form of bargaining.

Clodius concludes that "farmer cooperatives are found in all

three types of bargaining categories attempting to enhance their

market power. They countervail the forces of firms who buy from

them or sell to them. Cooperative associations compete with one

another and with non-cooperative enterprises in buying and in

selling. Cooperatives also conduct lobbying activities in their

individual or collective interests. The literature on cooperatives

contains no explicit recognition that Type III bargaining is a

subject for research. Published research on the behavioral
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results of cooperatives in Type II bargaining also seems hard to

obtain although considerable space is devoted to statements that

cooperatives should be 'pace-setters' and competitive 'yardsticks'.

With respect to Type I bargaining activities of cooperatives, some

studies have been made of individual associations, but most of the

published writings are in the form of narrative reports rather

than economic analysis" (10, p. 1272).

Ladd and Strain offer a different approach to a discussion of

the role of cooperatives in bargaining. They suggest two kinds of

bargaining power. The first kind stems from advantages that can

be offered to the other party for accepting your terms. The second

kind stem from the ability to make the other party worse off if he

accept your offer. Most current discussions of bargaining

power possibilities in agriculture center around the second type of

power. They conclude that farm cooperatives have employed both

kinds of bargaining to achieve their objectives. There is some

doubt in their minds as to the effectiveness of the first kind of

bargaining, that is, offering advantages (29, p. 3).

If a satisfactory agreement cannot be reached using the first

kind of bargaining power, then how can a bargaining group

impose economic pressure on the other party to bring about
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desired results? Ladd and Strain list the following conditions

which must be met if a farm group or organization is to use the

second kind of bargaining power successfully (29, p. 4-5):

Condition I: The organization must control something that
the other party wants or needs to obtain from the members
of the organization.

Condition II: The organization must have cohesion and
disciplinary power over its members.

Condition III: If the second kind of bargaining power is to
be used in bargaining, the other party must recognize a
groupts ability to impose inconvenience or loss.

Condition IV: The members must be able and willing to
bear the cost of withholding their products or purchases
from the party or firm they wish to influence.

History of Bargaining Activity in Agriculture

Bargaining activity in agriculture is nothing new. Several

of our present-day bargaining groups date back to the enactment of

the Capper-Volstead Act in 1922. Until the enactment of this Act,

bargaining groups frequently encountered restraint of trade or other

antitrust problems. Bakken estimates that today about five percent

of all farmer cooperatives belong to the bargaining type. In this

total of approximately 500 associations, there are over 200

dealing in milk products, about 50 in fruits and vegetables and
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about 50 negotiating sugar beet deliveries to processors. He

adds, however, that many of these associations no longer qualify

as true bargaining associations. Over a period of time, their

organizational structure has become modified in order to meet

certain emergency situations, or members have required the

associations to render services not characteristic of bona fide

bargaining-type cooperatives. Thus, the number of associations

which carry on only bargaining activity is considerably less than

500 (1, p. 2-3).

Samuels states that today there are about 325 cooperatives

of the bargaining-type in the United States. Their annual volume

is estimated at $1. 5 billion. They have a total membership of

about 240, 000. Besides fruits and vegetables for processing,

fluid milk, sugar beets and eggs are marketed through bargaining

associations. Interest in bargaining cooperatives also has been

expressed by broiler, livestock and small woodlot producers. A

service-type organization called the American Agricultural

Marketing Association, an affiliate of the American Farm Bureau

Federation, was established to aid bargaining efforts in agriculture

(35, p. 49).

The following is a brief review of bargaining activity in the
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commodities mentioned.

Milk bargaining associations represent the largest number

of producer groups organized to carry out bargaining activities.

However, the service of many of these associations extends

beyond bargaining. Many of the milk bargaining cooperatives

started between 1916 and 1936. State and Federal marketing

orders regulating milk prices stimulated the formation of associa-

tions and strengthened those in existence. Samuels lists the fol-

lowing as some of the functions of dairy bargaining cooperatives

(35, p. 49-50): (1) Price negotiations with processors and distri-

butors and participation in government price hearings; (2) some

processing and distribution of milk and milk products; (3) sampling

of members' milk and checking on the accuracy of butterfat tests

by plant testers ( they also maintain a check on the accuracy of

scales and weights of milk received by plants); (4) purchase of

dairy supplies; (5) providing information to members on supply,

demand and other market conditions; and, (6) some associations

furnish plants with a full supply of milk and, when necessary,

bring in milk from other markets.

The first sugar beet bargaining association was formed

about 38 years ago. Today, 47 associations represent beet

growers who produce sugar beets valued at $125 million annually.
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The activities of these associations are as follows (35, p. 50-51):

(1) The primary job is to negotiate with processors over prices;

(2) employ chemists to check the accuracy of factory chemists;

(3) check scales and weights at beet dumps; (4) analyze processor-

grower contracts; (5) provide growers with market information;

and, (6) some associations also purchase fertilizer and other farm

supplies for member-patrons.

There are about 30 egg bargaining associations in the United

States, 22 of which are in California. These associations represent

only about 2 percent of the eggs sold in the United States. In addi-

tion to bargaining over price, the associations do some policing

of quality and are usually responsible for assembling eggs of

member-producers. In addition, egg producers in the Los Angeles

area have formed several feed bargaining cooperatives to negotiate

with feed manufacturers to obtain feed at a lower cost.

Approximately 400 woodlot producers in Maryland, Pennsyl-

vanis and West Virginia have formed a pulpwood bargaining coopera-

tive. Stumpage prices and other cutter contract conditions are the

basis of negotiations with mills.

In the Midwest, a rather large group of livestock and grain

producers have formed the National Farmers' Orga.nization
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(N. F. 0.). To date, they have concentrated their efforts on gaining

membership support, but on several occasions members of the

organization have withheld hogs from the market with the objective

of improving price. As a member of the bargaining organization,

the farmer agrees to have the N. F. 0. act as his sales agent. The

farmer does not sign for a specific commodity, but rather for his

total farm production. He also agrees that the contract shall be

binding for a three-year period. The control of the bargaining

procedure rests with the producers, and any contract negotiated

with a processor must be ratified by two-thirds of the farmers

affected (35, p. 52-53).

The American Agricultural Marketing Association was formed

in 1960 to act as a service-type organization to bargaining efforts

in agriculture. Hood lists the following objectives of the organiza-

tion (19, p. 141): (1) To assist State Farm Bureaus in organizing

and servicing bargaining associations; (2) to provide means to

coordinate the efforts of the state and regional bargaining associa-

tions; (3) to conduct research, analyze contract terms and furnish

information on supply, demand and contract prices; and, (4) to

discuss and, if it becomes necessary, to negotiate contract terms,

quality control and related matters with individual companies that
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operate on a national or regional bases, and with national and

regional associations of canners, freezers, processors, packers,

buyers and others engaged in, or associated with, the purchasing,

handling and selling of agricultural commodities.

Development of Cooperative Bargaining Ass ociations

One of the most recent types of bargaining activity in agri-

culture is that represented by cooperative bargaining associations.

The major part of this study is directed toward an analysis of this

type of bargaining activity, although the analysis will apply, in

part, to all types of group bargaining efforts.

The use of bargaining cooperatives is a relatively new develop-

ment. Nearly all of the bargaining associations of this type are

found in the fruit and vegetable industry, and nearly all have been

organized since World War II.

McMillan characterizes the development of cooperative bar-

gaining associations in the following manner (30, p. 1):

1Development of these (cooperative bargaining) ass ociations
reflects an attempt by growers to help themselves maintain
or improve their bargaining position in a market character-
ized by constant changes since World War II. The increase in
population, coupled with the development of mass distribution
at the retail level, led to expansion and merger in the food
processing industry.
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"As a result, individual growers who produced crops for
processing often found themselves in a weak bargaining
position. The processors were becoming larger, and
fewer, and often the grower had little information on
prices and other terms contained in the contracts used by
processors buying their crops.

"Thus, through bargaining cooperatives, growers hoped to
maintain or improve their economic position by negotiating
as a group, rather than individually, for the price and other
contract terms involved in sale of their crops to processors.

"Organization and operation of a bargaining cooperative are
not without their problems and should be undertaken only after
careful study of all available information. The limitations,
as well as the possibilities of such an association, must be
examined in relation to the particular commodity, or com-
modities, and the particular market under consideration. Il

Shortly after World War I, growers of fruits and vegetables

first began to use cooperative bargaining associations. In Utah,

the growers of vegetables for processing form3lly organized the

first vegetable bargaining cooperative in 1919. It was called the

Canning Crops Committee of the Utah Farm Bureau. In 1930, it

was incorporated as the Utah State Canning Crops Association, Inc.

Today it operates as a federation of 11 local associations in Utah

and Idaho.

The first fruit bargaining cooperative was formed by the

cling peach growers in California in 1924. It was called the

California Canning Peach Growers, Inc. Reorganized in 1934,

this bargaining association now operates as the California Canning



Peach Associat.on, Inc. In terms of both tonnage and farm value

of the commodity negotiated for members, it is the largest of all

fruit and vegetable bargaining cooperatives (30, p. 2).

These two pioneering cooperatives have served as models

for many associations in recent years. Despite the fact that the

history of cooperative bargaining associations goes back rearly

40 years, only one other association ws formed prior to 1940.

Factors Relating to the Development of Cooperative Bargaining

Associations

Important changes in the food distribution system since World

War II have had far-reaching effects on the econopiic well-being of

the farmer. These changes, combined with certain legal develop-

ments, have added to a growing interest in cooperative bargaining

associations. Factors relating to this growing interest can be

placed in two categories: (1) Economic forces and (2) legal forces.

Among the economic forces, concentration in the food indus-

try is perhaps the most significant. Garoian states that "food

processing and food retailing are both more highly concentrated

than is farming. The 20 largest canning companies accounted for

63 percent of the value of shipments of canned fruits and 47 percent
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of the canned vegetables in 1954. The frozen vegetable industry

was even more concentrated. The 20 largest freezers together

accounted for 70 percent of the value of shipments in l954"(l6, p.

26). Another change which bears significant consequences to

bargaining associations is the 'shift in balance' of market power

to the retailers (16, p. 27),

Along with this growth in size of firms in the food business

has come an integration - - an interlocking - - of functions. This

integrated food marketing system includes product planning,

procurement, manufacturing and merchandising. For the most

part, grower-processor contracts have been used to bind these

functions together. These contracts assure the processor of an

adequate fLow of raw materials. Growers, likewise, are assured

of a market for their production well in advance of the market date.

With regard to highly-perishable fruits and vegetables, this is an

important aspect of grower-processor contracts. In addition, the

grower-processor contracts serve as pricing mechanism between

the grower and processor (30, p. L3-14).

Economic forces which have affected the development of

bargaining activity in agriculture have been summarized in a

Purdue study as follows (27, p. 3): (1) The increase of selling



by farmers direct to production-area buyers and the resulting

deterioration of the importance of the terminal or central market;

(2) the growing bigness" of agricultural marketing; (3) the in-

creasing use of contracts and integrated arrangements for the

selling of farm products; and, (4) the increasing pace of changes

and innovations with the resulting problems of how the costs and

benefits are to be shared.

Perhaps the most important legal force which is related to the

development of cooperative bargaining associations is the enactment

of the Capper-Volstead Act in 1922. The Capper-Volstead Act

made it clear that "eliminating competition between producers,

which occurs when they act together through a cooperative, would

not, in and of itself, constitute a Federal anti-trust law violation.

State statutes have now afforded similar assurances for State

anti-trust or restraint of trade laws" (30, p. 16).

Organization of Cooperative Bargaining Ass ociations

Hoos and Hemberger describe a grower cooperative bargain-

ing association as a "voluntary organization established under the

appropriate state statute and subject to the state and federal legisla-

tion governing agricultural cooperatives. An as so ciation gene rally
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has an open door policy for membership, because it is interested

in obtaining bargaining control over as large a proportion of the

industry crop as is possible. The members, through contractual

agreement, grant to the association the authority to bargain for

price and other terms of trade and to sell their crop for proces-

sing (22, p. 2).

While the major distinguishing feature of a cooperative

bargaining association is the marketing functions they perform,

that is, negotiating price and other contract terms with processors,

the organizational structure is very similar to that of most other

cooperatives. The organization must be formed in such a manner

so that they (the members) can guide the operations in line with the

objectives of the organization. This is generally done by incorpora-

ting under the Cooperative Act of the state involved, and by setting

up by-laws and stating objectives and the operating framework of

the association.

In addition to by-laws, cooperatives often have membership

agreements. These agreements, or contracts, state in writing

the rights and duties of both the members and the association

relating to the members' crop marketed through the association.

An elected board of directors, operating within the framework of
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the by-laws, establishes policies and procedures needed to carry

out objectives of the cooperative. A manager, employed by the

board, conducts the daily affairs of the association (30, P. 18).

McMillan has summarized the organizational structure of

18 bargaining cooperatives 1/ which were carrying on bargaining

activity in 1957. The major characteristics are as follQws

(30 p. 19-30):

1. All but two of the 18 associations were incorporated
under the Cooperative Act of the state in which the
headquarters of the association was located.

2. All but one of the 18 fruit and vegetable bargaining
cooperatives were of the non-stock type, using a certificate
of membership rather than capital stock.

3. Fifteen of the 18 bargaining cooperatives were of the
centralized type 2/, that is, the individual member holds a
membership directly with the association.

4. Ten of the 15 centralized associations were divided into
districts, with directors being elected from the districts.
The number of districts ranged from two to 15.

5. Except in the case of the federations, the associations
were organized and operated independently of any other
cooperative organization.

1/ Actually more than 18 bargaining cooperatives were bargain-
ing for price and other contract terms in 1957. However,
only those associations with negotiating experience were
included.

/ The other two types are the federated, which is a federation
of local or centralized associations, and the local, which is
similar to the centralized type except it covers a smaller area.
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6. A common requirement for membership in all 18
associations was that the members must be bona fide
agricultural producers.

7. All ten vegetable associations and three of the eight
fruit associations used the one-member, one-vote basis for
voting. The other five voted on the basis of patronage.

8. All 18 associations held annual membership meetings
to conduct association business.

9. The board of directors of the 18 associations varied
from five to 23, with nine having between 11 and 15 directors.
Ten associations elected directors on a 1-year basis, eight
on a 3-year basis.

10. Thirteen of the 18 associations had three or fewer
employees.

11. Seven of the eight fruit associations and seven of the 10
vegetable associations used membership agreements.
Three used "marketing agreements" and one each used
"bargaining agreements U and "grower contract.

12. Nine associations had continuous, or self-renewing
agreements, two had agreements which were in force ten
years and one each had them in force for five and 15 years.

13. Each of the 14 associations with agreements required
that their members market through the association all the
crops they produced for processing.

14. The by-laws of seven fruit and three vegetable associa-
tions provided for the use of capital revolving funds to
return or revolve back to the members the funds credited
to their account.

Operation of Cooperative Bargaining Ass ociations

The basic service performed for members by the cooperative
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bargaining associations is the negotiation of price and other

contract terms involved in the sale of the commodity. Some of

the major issues which are subject to bargaining are questions

concerning (1) the urightht price; (2) the market operative pro-

cedure; (31 the production and market specifications; and, (4)

the possible joint activity of the farm group and other market

agencies (27, p. 4).

In performing this bargaining function, several aspects are

involved (27, p. 30): (1) Recognition by the processor that the

association is the sole bargaining agent for the members; (2) prepa-

rations for negotiations; (3) selection of representatives of the

associations; (4) the type of contract involved in the negotiations;

and, (5) the sequence of events during negotiations.

The sequence of events in bargaining varies somewhat

among bargaining associations. However, there is a general

pattern and the following is a description by Hoos of the bargaining

procedure in California (22, p. 2):

"A cooperative bargaining association operates through
its board of directors and manager. A sub-committee meets
separately with each cannery-customer and discusses the situation.
Federal anti-trust legislation prohibits a grower cooperative
bargaining association from discussing price matter with two or
more canners together. On the basis of discussions with individual
cannery-customers and an analysis of collected market information,
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the association directors determine an asking price, or price offer,
which is simultaneously made known to all cannery-customers.

"On receipt of the association's price offer, the individual
canners have a certain number of days, as designated in the
contract, in which to accept or reject the offer. The offered
price becomes effective for all contracting canneries if a specified
number accept the price within the time limit. If the required
number of canneries do not assent, the price offer is void and
after a certain number of days the association must announce
a second price offer, after which the cannery acceptance or
rejection procedure is repeated. If the second price offer is
accepted by the necessary number of cannery-customers, that
price becomes effective. But if the second price offer is rejected,
a new phase of bargaining is entered.

"The association contract with canneries provides that in
the event a price has not become effective by harvest time, the crop
is to be picked and orchard and field deliveries made to canneries;
and that canners shall pay, and the association receive, a reason-
able price. It is not specified in dollars and cents in the contract,
but is in accordance with a reference to the California Agricultural
Code. In effect, the reasonable price would be subject to determina-
tion by the court of laws - - a procedure that suits neither the
growers nor the canners and is considered as a last resort, which
has not yet been used. In practice, if the price is not agreed upon
through the contract specified number of association offers, the
association accepts the best price it can receive.

"In accordance with its contract with each canner, the
cooperative agrees that if it sells at a lower price to another canner,
the lower price will also apply to the former canner; correspond-
ingly, the contract with a canner specifies that if he pays a higher
price to any party other than the cooperative, the cooperative also
will receive the higher price. This reciprocal contractual arrange-
ment,. in effect, results in the bargaining cooperative being the
industry-wide price leader if its price offer becomes effective.
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Sources of Market Power

Before an organized group can secure some beneficial results

at the bargaining table, they must have some degree of bargaining

power in order to secure a favorable solution. Kohls suggests

the following sources of market power (27, p. 5-6):

The act of organization into a group. Organization tends to
have the effect of changing the market structure in favor of
those who organize.

A history of successful contract performance. Successful
bargaining usually involves contracts in which terms
resulting from negotiations are spelled out.

Having a different product as a result of group action.
Farm groups may be able to put a product on the market
which is readily distinguished from similar products. When
such differentiation is recognized by buyers, added bargain-
ing power is gained by the differentiating group.

Control of the amount offered for sale. The maximum of
bargaining power is the ability to effectively control the
amount offered for sale. Supply control has three dimen-
sions: (A) Time. There are both short-run and long-run
considerations. It does little long-run good to withhold
"today" if the amount offered "tomorrow" is simply in-
creased by the withholding action; (B) Extent of market
area. To control supply effectively implies all the pertinent
market offerings be included; (C) The future potential. New
entries into the market, that is, new producers or new
market areas, must be effectively held in check.

In addition to the sources of market power just mentioned,

Carpenter would add the following factors which contribute to
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market power (9, p. 1): (1) An adequate supply of the right type

of market and economic information; (2) a manager and a Board of

Directors with enough freedom of decision, courage and know-how

to bargain effectively.

Hoos observes that "if there is independence in the procure-

ment practices among buyers of processing fruits and vegetables,

and to the extent that the buyers' behavior is more and more corn-

petitive, the potential gains to farmers from cooperative bargaining

diminishes. Hence, if there is perfect competition among buyers,

and this is only an ideal limit which is never attained, there would

not exist any possibility of farmers gaining an economic advantage

through cooperative bargaining. The lesser is the competition

among processors for a given crop in a given region, the greater is

the potential price-enhancement available through cooperative bar-

gaining; and conversely, the more vigorous is competition among

buyers, the less potential is there for long-run price-enhancement.

But potential does not necessarily mean success. There is a dif-

ference between a potential for and the achievement of success.

Whether the potential is achieved depends upon the skill and

strategy in the bargaining" (24, p. 8).



The Role of Economic-Marketing Information

Unless a bargaining association has adequate marketing and

economic information it cannot hope to equal the bargaining power

of the buyer. ttThe aim of any bargaining association should be to

arrive at the negotiation meeting with a stock of information equal

or superior to that owned by the processor across the tableu

(9, p. 2).

A great deal of attention has been given to the role of

economic-marketing information in bargaining. Hoos lists the

following types of economic information necessary in reaching

the objectives of cooperative bargaining (23, p. 44): (1) Economic

information cannot be limited to the farm level. Management and

directors must be familiar with the 1.. o.b wholesale and retail

market prices. Attention also must be given to substitutes or

competitive crops; (2) Economic information cannot be limited to a

particular state or region. Most crops are affected by national

conditions even though they may be sold to a limited number of

processors in a given area; and, (3) With some crops, economic

information cannot be limited to a national scale. Trends in inter-

national trade, export opportunities and conditions in foreign

countries must be studied and evaluated.
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More specifically, the bargaining association needs informa-

tion on the following (9, p. 3): (1) The amount of the commodity

produced; (2) the various sizes and grades; (3) the varieties;

(4) the time available for marketing; (5) methods of marketing;

(6) substitutes or competing crops (state, regional, national and

international); (7) F.O.B. wholesale and retail prices; (8) total

pack produced; (9) movements; (10) carryover stock; (11) trends

in general economic business conditions; (12) trends in consumer

buying power and the effect of income level on demand for commod-

ity; (13) tastes and preferences of consumers; (14) list of buyers;

(15) financial position of buyers; (16) willingness of buyers to do

business with the bargaining cooperative; (17) alternative sources

of supplies available to buyers; (18) trend in use of commodity,

that is, fresh, canned, and frozen.

Estimates of economic relationship between important van-

ables and the extent that each variable affects price are also neces-

sary. Such knowledge should include: (1) Detailed knowledge of

supply-price relationships; (2) nature of demand for product;

(3) quantity supplied and quantity demanded at different price levels;

(4) volume likely to move at different prices throughout the different

seasons of the year; (5) price levels at which growers will increase
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plantings; (6) effect of carryover on price; and,(7) effect of

substitutes on price. In addition, information must be as accurate

and complete as possible. Finally, "the need and use of economic

information in cooperative bargaining is a year-round operation.

Although the sale of your (the grower's) crop may take place in a

day or two, you must be preparing for that day throughout the year"

(23, p. 44).

Importance of Supply Control

Supply control is perhaps the most often-emphasized variable

which affects the success or failure of a bargaining association.

Generally, the larger the supply (or potential supply) under control,

the greater the degree of bargaining power. A basic source of

bargaining power for farmers is the joint sale of their farm prod-

ucts through their cooperatives. Carpenter adds that "before

bargaining can take place it is apparent that the processors, or

buyers, must recognize the association as the bargaining agent for

the producer.. . . Such recognition comes rather easily if the associa-

tion has a large percentage of total supply under its control .....

Positive control of tonnage requires that there be an air-tight

contract between the growers and his association" (9, p. 1-2).
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Controlling sufficient volume to "force" buyers' recognition

is not always easy to attain. Higher incomes from a particular

commodity will attract new producers in a given area or new

areas of production. Therefore, "from an ideal standpoint it is

necessary to consider supply control as a joint variable with

restricted entry to avoid burdensome supplies" (15, p. 4).

Limitations of Market Power

Forces outside an organization place limitations on the market

power of a cooperative bargaining association. These forces can be

classified into three groups: (1) Economic forces; (2) ethical forces;

and, (3) legal forces.

Economic forces. Ladd and Strain state that in our economy

the top limit to farm product prices varies primarily according to

the level of consumer income, the size of the population, the

volume of farm production and the availability of substitutes (29, p.

5).

Bunje observes that bargaining associations by themselves

are no cure-all for farmers' income problems. Sound economic

decisions must be the basis for bargaining for the price of a

commodity. Bargaining associations must achieve for their
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commodity the highest price justified by economic conditions.

What the canner is willing to pay (for a commodity) is not so impor-

tant as what the consumer is willing and able to expend. Prices

must be consistent with the consumers' willingness to purchase

the finished product (6, p. 23-24). Bunje further states that the

bargaining association may find itself in a position to exercise

economic strength without regard to economic consequçnces. If

such is the case, he observes that it is frequently possible to

obtain short-range benefits but usually at the expense of long-

range benefits (5, p. 1).

Ethical forces. Another limit on possible bargaining gains is

ethical. Ladd and Strain state that a "too-successful" organiza-

tion could suffer public criticism or legislative restrictions on

grounds that it is taking unfair advantage of others (29, p. 5).

Feilner makes this observation in regard to an organization doing

too well (13, p. 24):

"In any going society, certain ideas of right and wrong limit
the extent to which a person or an institution may benefit at the
expense of others without being regarded as 'taking advantage' of
them. In the long run, it is unwise to 'take advantage' of others,
because this is apt to result in organized social action on behalf of
the victims. The point at which 'exploitation' or unfair treatment
starts depends, of course, very much on the nature of the society
in question and on the position of the group in that society. But
given the value judgments of a society, persons and institutions will
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make a strong effort to convince the public that they do not
take advantage of others".

Some of the limitations of cooperative bargaining associa-.

tions listed by Hoos are as follows: (1) Getting and keeping

membership interest in the association; (2) operating withir

existing legal and institutional boundaries; (3) the basic supply

and demand situation of a particular product in a given region;

(4) multiple uses for a crop such as fresh, dried and frozen;

(5) the difficulty in the acquisition and maintenance of bargaining

power; (6) the lack of coercive devices that can be practically

employed; (7) the lack of control over volume; (8) inability to

always counteract the various strategies which processors may

use to weaken the cooperatives (24, p. 10-13).

Legal forces. Anti-trust laws place certain restrictions

on the activities which a bargaining association may legally en-

gage. For example, the Capper-Volstead Act does not give a

cooperative complete immunity from the restraints of the

Sherman Antitrust Act or the laws administered by the Federal

Trade Commission.

Reasons for Failure of Cooperative Bargaining Associations

It should be pointed out that not all cooperative bargaining
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efforts are successful. At the end of 1957, five of the 35 fruit

and vegetable bargaining associations that had been formed were

no longer in operation. They dissolved during the year they

attempted to organize or after several years of unsatisfactory

negotiations. Vegetable growers were involved in all five

failures. UFailure is often due to attempting too much without

having enough factors under control" (9, p. 1).

Carpenter lists the following reasons for failure o a coopera-

tive bargaining association (9, p. 5): (1) Inability to bring about

effective working together of a sufficiently large proportion of

producers (of a commodity); (2) inability to prevent the entrance

of new producers into agricultural production (of a commodity), or

to control the output of those already producing (that commodity);

(3) inability to prevent (the) substitution of one production (commod-

ity) for another (commodity) by the consumer.

Cooperative Bargaining Associations and Federal Market Orders

The most successful group bargaining efforts are those in

which the quality of the commodity and the supply of the commodity

are fitted to the actual market needs. This has been the basis of

Federal milk marketing orders as well as some cooperative
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bargaining efforts in the vegetable industry. In general, market-

ing orders are of two types - - those which regulate some aspect

of quality and those which regulate quantity or volume. Supply

control through quality control is usually achieved through grades

and sizes of the commodity marketed. Supply control through

volume control is a more direct and positive way to control the

amount of a commodity which is actually marketed.

Bakken states that where market order legislation exists,

producers should explore the possibility of invoking the act. He

feels that such orders implement the efforts of bargainers in con-

cluding a satisfactory contract (1, p. 6).

Smith points out, however, that market-orders and agree-

ments - - as well as cooperative bargaining associations -- have

some very definite limitation. He describes the limitations in the

following manner (38, p. 34-38):

"They (marketing orders) won't control production. They
won't change the laws of supply and demand. They won't fix
prices. They won't make a poor-quality product better.
They don't apply just to the other fellow..... Over the long
pull, neither a marketing order nor a bargaining association
can obtain prices for producers which are not justified
economically.

In summary, the combined use of both a marketing order

and a bargaining association have some possibilities, but are
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probably limited to certain commodities and to certain situations.

"Marketing orders and bargaining associations are only the tools,

and they are only as sharp as the people who use them" (38, p. 38).

Cooperative Bargaining Associations and the Market Strcture

Economic theory suggests several guidelines by which we can

assess the impact of bargaining associations on market structure,

McMillan suggests the four most important characteristics which

appear to be strategic in market structure. They are (31, p. 8):

The degree of seller concentration. This is described as the
number and size of sellers in the market.

The degree of buyer concentration. This is the number and
size of buyers in the market.

The degree of product differentiation. This is the degree
to which the products of sellers are viewed as identical or
different by the buyers.

The condition of entry into the market. Is it easy or
difficult for new firms to enter the market and thus influence
the established firms in the industry?

The nature of the terms of trade and price determination

can differ according to the concentration of buyers and sellers.

Four broad cases can be outlined (23, p. 45):

Case I: Many sellers, many buyers. In this case pure com-
petition exists on both the buying and selling side of the
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market.

Case 2: Many sellers, few buyers. In this case pure com-
petition is found on the selling side of the market, but
monopoly (or oligopoly) on the buying side.

Case 3: Few sellers, many buyers. In this case an element
of monopoly (called monoposony in this case) exists on the
selling side of the market, but pure competition on the
buying side.

Case 4: Few sellers, few buyers. In this case a monopoly
element exists on both sides of the market. In economic
literature, this market situation (oligopoly- oligopo sony) is
known as "competition among the few." If oily one seller
faces one buyer (monopoly-monoposony), it is called
bilateral monopoly. This market situation will be discussed
in detail in Chapter III.

From the grower's point of view, before forming a bargaining

cooperative, Case 2 (many sellers, few buyers) is assumed to be

the typical market situation. Therefore, cooperative bargaining,

through group action, attempts to restructure the selling side of the

market (few sellers, few buyers).

Hoos notes that an important difference is to be observed.

In a situation where there are many buyers and many sellers, a

single unique economic price can be determined. However, in the

case of few sellers and few buyers, there is no unique determinant

price; rather an economic range of prices To arrive at a unique

or negotiated price under these circumstances, it is necessary to
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order to negotiate a price acceptable to both buyer and seller

(23, p. 45).

Criteria for Judging the Performance of a Cooperative Bargaining

Association

Setting forth an objective criterion to measure and/or judge

the performance of a cooperative bargaining association is a rather

difficult task. Several useful notions can be used to characterize

the objectives, or goals, of a bargaining group. Perhaps the term

most often used is "bargaining power." But what is "bargaining

power?" Hoos describes bargaining power as the "ability to change

or to maintain a price or some other contract term. It is a conven-

ient phrase to sum together all the various economics and institu-

tional forces which affect the price-making process. Bargaining

power is used, or should be used, to represent the manipulation

of market factors to create price or other terms of trade more

favorable than those prevailing or would prevail otherwise" (24, p.

5). Thus the cooperative bargaining association is concerned with

both economic and non-economic forces which either "add to" or

"take away" from the collective bargaining power of the producers
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of a particular commodity.

The major indexes of performance can be placed into four

categories: (1) Price; (2) fringe benefits; (3) gross income; and,

(4) net revenue.

1. Price as an index of performance. Price is perhaps the

most commonly used and the most commonly accepted

criterion for judging the success or failure of a cooperative

bargaining association. However, by tsel t has some seri-

ous limitations. Under a particular market structure,

raising the price above an amount justified by economic

conditions would be self-defeating from the standpoint of the

members of the association. Long-run gains would be

sacrificed for short-run, temporary gains. It should be

pointed out, however, that under other market structure

conditions it may be to the best interest of the members of the

association to raise the price of the crop, if possible.

2. Fringe benefits as an index of performance. For some

commodities, and under certain market structure conditions,

fringe benefits may offer the best jistification of a bargaining

association. !Other contract termst', such as delivery point

and time, may be just as important, if not more important,
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as the price which is negotiated.

3. Gross income as anindex of performance. This index

offers the possibility of considering the net effect of both

price and quantity terms negotiated in a contract. However,

without some consideration of cost, this index may be rather

useless and misleading.

4. Net income as an index of performance. This index is in

line with the generally assumed profit maximizing goal of the

entrepreneur. Price, quantity and costs are taken into

consideration.

In the final analysis, the success or failure of a cooperative

bargaining association cannot be narrowed down to a single criter-

ion. The crop, the region, the market structure and many other

factors must be considered. The most important factors to the

producers of one commodity may be of little importance to others.

Price is perhaps the single most important consideration, but the

importance of other Ifactorstt affecting bargaining power cannot be

neglected. Hoos suggests a niulti-dimensional approach" when

considering the success and the results of group bargaining (24, p.

6).
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Factors Affecting the Performance of a Cooperative

Bargaining Association

A number of economic factors, as well as non-economic

factors, influence the performance of a cooperative bargaining

association. These factors either ttadd tot? or tttake awayt' bar-

gaining power of agricultural producers. The following questions

concerning the influence of these factors on bargaining power are

important to producers of a particular commodity:

1. How many substitutes for the commodity are available at
the consumer level?

2. How many other uses are there for the commodity?

3. Is there an expanding or declining total marcet demand
for the commodity as the result of changes in consumers'
income and/or other determinants of demand?

4. How seasonal is the consumption of the commodity?

5. To what degree is product differentiation possible?

6. Is it easy or difficult to change the volume of production
in the short run?

7. How perishable is the commodity in the producerst hands?

8. Can the commodity be easily stored by the producers?

9. What is the geographi extent of the production area for
the commodity?

10. What are the potential competing areas of production for
the commodity?
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11. Is it easy or difficult for new producers to enter
production of the commodity?

12. Can supply be controlled through quantity and/or
quality restrictions?

13. How concentrated are the buyers of the commodity?

14. Are there few or many producers of the commodity?

15, Is economic-marketing information readily available
and accurate concerning the commodity?

16. Does the association have control over the action of the
members? Or, what are the prospects of the association
controlling the action of members?

17. Is the level of management of the association good or
poor? Or, what are the prospects of the level of manage-
ment of the association?

18. Is there a chronic surplus of the commodity?
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CHAPTER III

THE THEORY OF BARGAINING- -WITH
THEORETICAL PREDICTIONS

Bargaining - - Definitions and Conditions

The concept of bargaining has been described in a number of

ways by various writers. Feliner states that Ha situation in which

the behavior of all parties concerned depends on the assumed re-

action of the other parties is typically that leading to bargaining."

He adds that "bargaining in the usual sense presupposes conect-

ural interdependence and requires direct contact and negotiations

betweent the parties concernedY (13, p. 15).

Shubik describes an economic situation in which the action of

one decision maker influences the outcome of the other as bilateral

monopoly or bargaining. In other words, the influence of both

the buyer and seller must be considered. "Discussion, under-

standings and agreements are vital to bilateral trading, " says

Shubik, "and by the very nature of the situation, cooperation is

called for. Without some degree of cooperation, either side cai

block trading and thus reduce individual gain to zero" (36, p. 42).
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Perhaps the most important example of bargaining today

is that known as collective bargaining.

Fellner' s Bilateral Monopoly Model

The basic questions to be answered by the theory of bi-

lateral monopoly are (1) at what price and (2) at what quantity

will exchange take place. In most predictive models in price

theory, it is generally assumed that a price and quantity can be

established at which exchange will take place. However, in

bilateral monopoly we have a situation in which price and/or

quantity may be indeterminate. Various outcomes can be

obtained, depending on the model used and the assumptions made.

One of the most fruitful theoretical bilateral monopoly

models has been developed by Fellner (13, p. 240-251). 1/

In bilateral monopoly, the monopolistic seller sets up a

supply function (which is the marginal-cost function of the

commodity or service sold), and the monopolistic buyer sets up

1/ Other theoretical solutions to bilateral monopoly have been
formalized. Shubik presents and compares the following
four solutions (36, p. 42-51): (1) The Von Neumann and
Morgenstern solution; (2) the Edgeworth solution; (3) the
price-parameter solution; and (4) the Nash solution.
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a demand function (which is the marginal value product function of

the commodity or service purchased), and equilibrium is established

at the intersection of these functions. This behavior could be

termed "competitive" in some sense as the supply and demand

functions are based on the notion that the price at which the

individual seller sells and the price at which the individual buyer

buys, are given to him. On these assumptions, output is the

competitive output in the usual sense. However, this equilibrium

output is not the 'ideal" output as this "equilibriumt' is based on

false ideas concerning the behavior of the rivals.

The basic bilateral monopoly model developed by Feliner

is shown in Figure 1. Three situations are postulated and the

outcome shown. They are: (1) Price leadership - - dominant

buyer; (2) price leadership - - dominant seller; and, (3) joint

profit maximization - - equal bargaining strength.

The price leadership equilibra situation is one in which

either the buyer or seller is dominant. The assumption is that

the buyer (if he dominates) selects the optimal point (from his

standpoint) along the supply function (marginal cost function) of

the seller, and that the seller (if he dominates) selects the

optimal point (from his standpoint) along the demand function



Figure 1. Feilner's bilateral monopoly model, the point of
leadership equilibria and the point of joint-profit
maximization.

Cost or Value Product

Pc2

Pa

Pci

where
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Quantity of Commodity

AC = Average cost.
MC = Marginal cost.
MMC = Marginal to marginal cost.
AVP = Average value product.
MVP = Marginal value product.
MMVP = Marginal to marginal value product.

= Price paid for commodity if buyer dominates.
= Quantity produced if buyer dominates (MMC = MVP),
= Price paid for commodity if seller dominates.
= Quantity produced if seller dominates (MC = MMVP).

c1 = Lower limit of price if joint profit is maximized.
cZ = Upper limit of price if joint profit is maximized.

Quantity produced if joint profit is maximized (MC MV?).

Source: (13, p. 244).
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(marginal value product function) of the buyer. In the price

leadership equilibra situation, both the price and quantity are

determinate. The outcome of these two situations are shown in

Figure 1.

Price leadership - dominant buyer. In this case, the buyer is the

stronger of the two parties and consequently the price leader. If the

buyer is the leader (dominates), he will buy the quantity (Qa) which

equates the marginal function (MMC) corresponding to the supply

function, of the seller with his own marginal value product function,

that is, MMC MVP. He will pay the price (Pa) indicated by the

marginal cost function (MC) of the seller for this quantity. These

relationships are shown in Figure 1.

Price leadership - dominant seller. In this case, the seller is the

stronger of the two parties and consequently the price leader, If

the seller is the leader (dominates), he will sell the quantity which

equates the marginal function (MMVP) corresponding to the demand

function of the buyer (MVP) with his own marginal cost function

(MC), that is, where MMVP = MC. He will receive the price

(Pb) indicated by the marginal value product function (MVP) for

this quantity. These relationships are shown in Fig.ire 1,



It should be pointed out that joint profits are not maximized

in either situation. In both cases, the solution is derived from

very definite "rules of the game" by which both parties are assigned

a very definite role, that is, a dominate buyer or a dominate seller.

Joint-profit maximization - equal bargaining strength. If neither

the buyer or the seller dominates, the output of the seller and the

purchase of the buyer are the same (C) This quantity is at the

level which equates the marginal cost of the seller (MC) with the

marginal value product of the buyer (MVP), that i, where MC =

MVP. Joint profit will be maximized at this point. The price,

however, will have to be regarded as "indeterminate." The range

of indeterminancy is limited by the average cost function (AC)

from below and the average value product (AVP) from above

c2 These two points cl and 1c2 can be regarded as the

"zero-profit limits" and the price will be determined by relative

strength. 2/ These relationships are shown in Figure 1.

2/ Nordin argues that if there is a monopoly on each side of the
market (bilateral monopoly) there is neither a demand curve
or a supply curve for the good or service. He adds that "a
demand curve is based on the assumption that price is an-
nounced to the buyer and a supply curve is based on the as-
sumption that price is announced to the seller. " He con-
cludes that the buyer and seller will bargain about both
price and quantity in a bilateral situation (33, p. 105).
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If the price is
C1'

then the buyer will take all the joint

profit. If the price is (P2), then the seller will take all the joint

profit. The joint profit will be divided at any price between

(P and P ). The share that each party will receive dependscl cZ

on the relative bargaining strength of the buyer and seller.

It should be noted that at all prices other than the inter-

section of the marginal cost function (MC) and the marginal value

product function (MVP) the profit maximizing contract must include

an all-or-nothing clause. An all-or-nothing clause is required

because the seller would prefer to deliver the quantity by which

he equates his marginal cost (MC) to the price, and the buyer

would prefer to buy that quantity which equates his marginal value

product (MVP) to price. The application of the all-or-nothing

clause means that the price and quantity go hand in hand.

If the joint profit is maximized, then the contract lies along

Edgeworthts familiar contract curve (37, p. 9-10). In Figure 1

all points showing prices between the average cost function (AC)

and the average value product function (AVP) for the joint-profit-

maximizing output correspond to the contract curve.

In bilateral monopoly, the TTpure theory analysis leads to

the conclusion that the joint profit will be maximized and that the
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profit will be divided according to forces which either increase or

decrease the bargaining power of the two parties. These factors

are considered the determinates of bargaining power, or the

relative strength. It is these factors which enter into the deter-

mination of the final outcome. Feilner groups the determinants

of outcome withirz the bargaining range (P1 and c2
into the

following categories (13, p. 24-33):

1. Long- run consequences of violating accepted value
judgments that is, faring too well. In any going society,
certain ideas of right and wrong limit the extent to which
a person or an institution may benefit at the expense of
others without being regarded as "taking advantage" of
them. In the long run, it is unwise to "take advantage"
of others, because this is apt to result in organized social
action on behalf of the victims. The point at which
"exploitation" or unfair treatment starts depends, of
course, very much on the nature of the society in question
and on the position of the group in that society. But given the
value judgments of a society, persons and institutions will
make a strong effort to convince the public that they do not
take advantage of others.

2. The immediate political consequences of a stalemate in
the relations between the parties concerned. In important
industries, failure of the parties to arrive .t an agreement
affects the public interests. In bilateral monopoly, failure
to arrive at agreements is harmful to the public interest
because it results directly in a reduction of output. This,
of course, is not to deny that in bilateral monopoly the
parties may arrive at agreements that are distinctly
objectionable from the social point of view. In fact, on these
markets, there undoubtedly is a tendency to produce such
results, and this amply justifies the public-policy emphasis
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on the dangers of collusion. Work stoppages or cutthroat
competition that affect significant industries over an extended
period of time are practically certain to lead to regulation
by political authorities.

3. The ability of the parties to take and to inflict losses
during stalemates. This factor affects the outcome through
the direct economic consequences (or assumes consequence)
of failure to establish stable relations between the parties.
In bilateral monopoly, such failure typically results in the
inability of parties to conclude a sales agreement. Failure
to arrive at an agreement in bilateral monopoly is always a
consequence of the fact that the different possible agreements
divide the aggregate gains in different proportions. One of
the two parties may turn down an offer for agreement,
hoping that a more favorable one will be obtained. Failure
to arrive at an agreement is always 'costly' in the short run,
that is, the ability of the different parties to take losses
obviously is one of the determinants of the outcome of the
struggle. This ability depends on wealth in general and on
liquid wealth in particular. However, firms may differ not
only in their ability to take losses but also in their ability
to inflict losses. Therefore, cost advantages, superiority
of product and superiority of sales techniques bring increased
relative strength.

4. Toughness in the sense of unwillingness to yield in a
range in which the other party is expected to yield if one
fails to do so. If the first three factors are correctly
appraised, and are known to be correctly appraised by all
parties, their effect is to reduce the range of indeterminate-
ness lying between the limits determined by the usual kind
of cost ( or zero-profit) consideration. With mutually
correct appraisal of the first three factors and of the zero-
profit limits, the outcome in the remaining range depends
exclusively on each party's appraisal of the other party's
psychological properties as compared with its own. The
degree of toughness evinced by each party depends upon
the lack of toughness attributed to the others. However, if
the mutual appraisal of either the zero-profit level or of
factors (1), (2), and (3), or of the other party's psychological
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properties is incorrect, then a stalemate may develop.
Errors cIappraisal that lead to the assumption that the
other party will yield, when he will not, produce a stale-
mate. Under bilateral monopoly, a stalemate means failure
to conclude a deal,

In summarizing the Feilner bilateral monopoly model, t1e

following points can be made. There is a tendency toward the

maximization of joint profits of the group and toward the divis.on

of the profits in accordance with factors (1) through (4). This

conclusion follows directly from the assumption that bargaining

"normally" leads to an agreement. The two parties will be aware

of the size of the "pie" (profits) they are dividing. Jointly they have

the size of the "pie" under control, limited only by cost function

and buyers' preferences. The maximization of the joint profit

means that the bargaining range is determined in such a way that

for each firm the upper limit is set by the possibility of obtaining

for itself the entire joint profit while the lower limit is at the

zero-profit level. The division of the maximized joint profit is

governed by factors (1) through (4) for individuals or coalitions of

individuals.

Refinements in Bilateral Monopoly Model

Of the two situations presented in Feliner's bilateral
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monopoly model (leadership equilibria and joint profit maximiza-

tion), the latter, or joint profit maximization, will be of special

interest in this section. Thus the basic assumption underlying the

theoretical model presented here is that it is the objective of both

buyer and seller to maximize the joint profit.

A number of researchers have offered refinements and

additions to the Feliner bilateral monopoly model since it was

first presented in 1947. Recent work lends strength to many of

Fellner's conclusions andoffers important refinements to his theory.

This section will be devoted to presenting the highlights of more

recent work.

Siegel and Fouraker (37, p. 1-16) state that in the case of

bilateral monopoly, it is assumed that in the case of exchange of

economic goods, the individual satisfaction is at a maximum where

his total profits are at a maximum. Thus, we assume that each of the

the participants in bilateral monopoly will attempt to maximize his

personal total profits.

For a specific quantity (Q), individual total profits ( 77' )

are defined as the differences between total revenue (r) and total

cost (C), that is

77' =R-C
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Total profits are maximized when the first derivative of total

profits with respect to (Q) is equated to zero, provided the second

derivative of total profits with respect to (Q) is negative. Thus,

profit ( 77' ) is maximized when

dll dR - dC = 0 and d271 < 0
dQ dQ dQ dQ2

The first derivative of total revenue with respect to quantity

is defined as marginal value product; the second derivative of total

revenue with respect to quantity is defined as the marginal to the

marginal value product. The first derivative of total cost with

respect to quantity is defined as marginal cost; the second

derivative to total cost with respect to quantity is defined as the

marginal to the marginal cost. Total profit is maximized when

marginal value product is equal to marginal cost,

The average value product function (AVP) corresponds t the

net demand for the commodity. The average cost function (AC)

reflects the supply of the commodity. The demand may be consid-

ered as the schedule of net quantity and prices at which the buyex

may resell the commodity. Therefore, profit will be zero if the

buyer pays a price derivedfrom his demand function for that

quantity. Profit will increase as the price paid for the specific
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quantity is lowered. Likewise, the supply may be considered as

the schedule of net prices ard quantities at which the seller will

produce the commodity. Therefore, sellerTs profit will be zero

at a price derived from his supply schedule for a certain quantity.

His profit will increase as the price for a specific quantity is

increased.

The theoretical framework for bilateral monopoly consists

of two firms: One firm produces the raw material which, in turn,

is sold to the second firm for the manufacture of the finished

product. Of concern in this theoretical development is the pas-

sing of the raw material in question from the producer to the

processor of the final goods. All other price and quantity questions

arising in the model are answered by the traditional theories of

monopoly and competition, leaving unanswered only two questions:

(1) What quantity of raw material will be exchanged and (2) at what

price?

Economists disagree on the outcome (price and quantity

determination) of bilateral monopoly negotiations involving equal

bargaining strength. Three schools of thought have been suggested,

They are: (l)Priceandquantity indeterminate; (2) quantity deter-

minate, price indeterminate; (3) price and quantity determinate.
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Price and quantity indeterminate. Earlier economists tended to

view the condition of equal bargaining strength as essentially an

unstable one. In this case, both price and quantity must be

negotiated.

Quantity determinate, price indeterminate. Many recent writers

on the subject, however, suggest that a situation of determinate

quantity but indeterminate price more nearly characterizes the

case of equal bargaining strength. This form of negotiation would

specify an all-or-nothing offer, that is, the rival must accept

both price and quantity if an agreement is to be reached. However,

there is no requirement that an agreement must be reached. This

would require successive counter-offers until an agreement is

reached on both price and quantity. Figure 2 shows the relevant

functions which are necessary to determine the outcome in this

situation. The quantity (Q) at which the joint payoff is maximized

is

= A-A'
ZB + ZB'

where A = the price axis intercept of the average revenue function,

At = the price axis intercept of the average cost function, B = the

slope (negative) of the average revenue function, and B' = the
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Figure 2. The Par etian Optima in bilateral monopoly, the marginal
intersection solution for price and quantity under bi-
lateral monopoly and the fifty-fifty split of the maximum
joint payoff under bilateral monopoly.

Price

A

P1

P4

P3

P2

where
Quantity

A = Price intercept of average revenue function.
At = Price intercept of average cost function.
B = Slope of average revenue function.
Bt = Slope of average cost function.
P1 = Upper limit of bargaining range.
P2 = Lower limit of bargaining range.
P3 = Fifty-fifty split price.
P4 = Marginal intersection price.
Q Quantity which maximizes joint profit.
C?Q = Average cost (supply of commodity).
dC/dQ = Marginal cost.
R/Q = Average revenue (net demand for commodity).
dR/dQ = Marginal revenue.

Source: (37, p. 13).
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slope of the average cost function. The upper limit (P1) is

P1=A-B (A-A'
)2B + ZB'

and the lower limit is

P2 = A' + B' ( A - A'
2B + 2B'

The quantity is associated with (P1) and (P2) which are

located on the buyer's average revenue curve and the sellers aver-

age cost curve. Points between these prices (P1 and P2) and at

the quantity (Q) correspond to Edgeworth's contract curve or

Pareto's Optima. Any movement along this set of prices will

benefit one party at the expense of the other. Non-economic as well

as economic forces determine the one price which will finally be

agreed upon by both buyer and seller.

Price and quantity determinate. Two methods have been suggested

for determining specific price - quantity solutions for bilateral

monopoly under conditions of equal bargaining strength. An even

division of joint profit between the buyer and seller is suggested,

that is, a price at the mid-point between P1 and P2. This price

is represented by P3 in Figure 2. Pigou argues that "the solution

which both parties regard as a draw is the most likely one, and
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that usually this will coincide with an even division of the payoff"

(31, p. 11).

The other suggested determinate price is established at the

intersection of the marginal functions (P4 in Figure 2). Agair,

this price is on the Paretian optima. Figure 2 shows the relevant

functions which are necessary in the marginal intersection solutior.

The quantity is

Q = A-A'm ZB+ZB'

and the price (P4) is

P4 = AB' + A'B
B+B'

Support of the marginal intersection solution comes from Boulding

(3, p. 67-71) and Fouraker (14, p. 182-189). Boulding specifies

the price established by the intersection of the marginal function

as a determinate solution. Fouraker, likewise, specifies the

marginal intersection as a potential solution resulting from

negotiations in price-quantity terms along the rivals' marginal

functions. The marginal intersection solution is that negotiated

prices would tend to fall at that point on the Paretian optima which
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is the intersection of the functions that stand in a marginal relation

to the seller's average cost function and the buyer's average

revenue function" (14, p. 182-189).

In this chapter, six possible outcomes (price and quantity)

were specified. The following is a summary of these theoretical

outcomes in the case of bilateral monopoly:

1. Unequal bargaining strength - buyer dominant. Price
and quantity determinate (a and a in Figure 1). Joint
profit will not be maximized as quantity is less than that
required for optimum.

2. Unequal bargaining strength - seller dominant. Price
and quantity determinate (b and QiD in Figure 1). Joint
profit will not be maximized as quantity is less than that
required for optimum.

3. Equal bargaining strength - joint profit maximized,
Price and quantity indeterminate and must be negotiated.

4. Equal bargaining strength - joint profits maximized.
Quantity determinate, price indeterminate. Upper and
lower price limits established on average cost function
(supply curve) and average revenue function (demand
curve). Actual price between these limits established
by bargaining based on economic and non-economic factors.
Price will be near upper limit if the seller has greater
bargaining power; near the lower limit if the buyer has the

greater bargaining power.

5. Equal bargaining strength - joint profits maximized.
Price and quantity determinate. Price and quantity
determinate at intersection of marginal cost and marginal
revenue functions (PA and Q in Figure 2).

m



6. Equal bargaining strength - joint profit maximized.
Price and quantity determinate. Price and quantity
determinate at midpoint (P3 and Q in Figure 2) on line
between the upper and lower price'Imit (P1 and P2 in
Figure 2).

Effect of Information on Outcome

Most theories of bilateral monopoly imply complete informa-

tion on the part of both the buyer and seller. In a sense, each

party is aware of both revenue and cost considerations. The

seller knows not only his cost function, but also his rival's

revenue function. Likewise, the buyer knows not only his revenue

function but his rival's cost function.

In a series cf empirical tests, Siegel and Fouraker (37, p. 1-

127) tested the effect of the degree of knowledge and level of aspira.

tions on the outcome in a bilateral monopoly situation. In all of

their tests, they assumed that it was the objective of both buyer

and seller to maximize joint profit. They were interested in

testing the effect of degree of knowledge on the contracts which the

rivals would negotiate and whether these contracts were negotiated

at a quantity which would maximize joint profit, that is, on the

Paretian optimas. The following is a summary of the conclusions

of their tests (37, p. 41, 69, 70):
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1. In simulated bargaining situations under bilateral monopoly
conditions, there is a tendency for bargainers to maximize
joint payoff by negotiating contracts on the Paretian optima.

2. Increasing the amount of relevant information available to
bargainers increases their tendency to maximize joint payoff.

3. Consideration of traditional economic forces cannot be
depended on to yield an adequate explanation of the prices
arrived at in bilateral monopoly bargaining.

4. Personal characteristics of the bargainers seem to be
the main determinants of differential payoff and price in
bilateral monopoly bargaining.

5. Increasing the amount of information available to the
bargainers tends to lead to a more equal division of the jqint
payoff. When both bargainers are negotiating with complete
information, the result is almost invariably a fifty-fifty
split of the joint payoff. It seems reasonable t believe that
bargainers with complete information have more realistic
expectations with respect to their own profit than less
informed bargainers, and are under a sort of moralistic
pressure for a fifty-fifty split of the joint payoff.

6. L4evel of aspiration is an important determinant of
differential payoff, and thus of price, in bilateral monopoly
bargaining. It is felt that the personal characteristics
mentioned in conclusion 4 above, and the expectation and
moralistic pressures mentioned in conclusion 5 are all
reflected in an individual's level of aspiration.

7. As indicated in conclusion 5 above, when both bargainers
had complete information, the experimental results con-
formed more closely to the predictions of Pigou (a fifty-
fifty split) than they did to those of Fellrier (marginal inter-
section).. Perhaps this js because the Feilner theory has
relatively more institutional considerations. The Feilner
position coincides more closely with the results obtained
under incomplete- incomplete information conditjons. The
level of aspiration explanation is consistent with both sets of
data.



CHAPTER IV

POSTULATED SUPPLY AND DEMAND
SITUATIONS - - WITH OUTCOME

A situation in which a single buyer faces a single seller of a

particular commodity is most commonly referred to as bilateral

monopoly. Although it may be difficult to envision the producers

of a specific agricultural commodity as a single seller, it is

toward this goal that the efforts of group bargaining re directe4.

Before attempting to make theroetical predictions based on

different supply and demand situations, it is necessary t specify

the determinants of the elasticity of supply and demand. Also, a

brief discussion of the Cobweb Theory is presented.

Determinants of Elasticity of Demand

The five main determinants of the elasticity of demand are

as follows:

1. The availability of good substitutes for the commodity.

If many good substitutes are available, the demand for the



good tends to bell elastic; if few good substitutes, the

demand function for the good tends to be inelastic. This is per-

haps the most important of the five determinants listed.

2. The number of uses for the commodity. If there are many

uses for a commodity, the demand function tends to be

elastic; few uses, the demand function tends to be inelastic.

3. The price of the item relative to the consumers'

income. If the good takes a relatively large proportion

of the consumers'income, the demand function tends to

be elastic; small proportion, the demand function tends to

be inelastic.

4. Whether or not the commodity is a luxury item. If

the commodity is considered a luxury, the demand function

tends to be elastic; a necessity, the demand function tends

il The term "tends to be" is frequently used when describing
the demand for a commodity as being elastic or inelastic.
It is often difficult and misleading to state the supply and
demand elasticities for a commodity in absolute terms, that
is, as being elastic or inelastic. Actually, the "relative
elasticity" or the "tendency of elasticity" may be more
useful concepts. Several factors may affect the
elasticity of supply and demand at the same time. Thus,
it is the net effect of all the forces which yield a useful
elasticity coefficient. However, it is desirable, if pos-
sible, to specify the forces thich have the greatest effect.
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to be inelastic.

5. Whether the price is at the upper or lower end of the

demand function. The upper end of most demand functions

is more elastic than the lower end.

Determinants of Elasticity of Supply

The concept of price elasticity also can be applied to a

supply function. If producers are responsive to price, the supply

function tends to be elastic. If they are insensitive to price changes,

the supply function tends to be inelastic. The following factors are

determinants of the elasticity of supply:

1. Ease or difficulty of changing total volume of production.

If it is easy to bring resources into the production of a

commodity, and likewise easy to take them out, then the

supply function tends to be elastic; if difficult, the supply

function tends to be inelastic. This is perhaps the most

important determinant of supply elasticity.

2. The amount of time which a producer has to respond to a

given change in product price. The longer the time a pro-

ducer has to respond to a price change, the more elastic

the supply function tends to be.



3. Perishability of product. The supply function of non-

perishable commodities tends to be more elastic than that

for perishable commodities.

4. The storability of the commodity. The elasticity of

supply of a commodity which can be stored (to extend the

producers' market period) tends to be more elastic than that

of commodities which cannot be stored.

The Cobweb Theory

The Cobweb Theory can be used to explain how lags in pro-

duction responses to price changes can give rise to cycle fiuctua-

tions. The Cobweb Theory assumes that both the demand and

supply curves are fixed, and that price is completely determined

by the preceding price.

The three conditions which must be fulfilled are as follows

(12, p. 262):

1. Production must be completely determined by producers'
response to price, under conditions of pure competition
(where the producer bases plans for future production on the
assumption present prices will continue, and that his own
production plans will not affect the market).

2. Where the time needed for production requires at least
one full period before production can be changed, once the
plans are made.



3. Where the price is set by the supply available. Com-
modities where either price or production is set by
administrative decisions, or where production can respond
almost immediately to changed demands, cannot be expected
to show the cobweb reaction.

Ezekiel (12, p. 262-66, 268-70, 272) presents three phases

of the Cobweb Theory. They are: Continuous fluctuations;

convergent fluctuations; and, divergent fluctuations. The three

cases will be summarized briefly.

Continuous fluctuations. In this case, the elasticity of demand

and the elasticity of supply are the same. This relationship is

shown in Figure 3a. As long as price is completely deter-

mined by price, fluctuations in price and quantity continue

in an unchanging pattern.

Divergent fluctuations. In this case, the elasticity of supply

is greater than the elasticity of demand. This relationship

is shown in Figure 3b. The quantity response to price and

price response to quantity (assuming a time lag) are such

that the changes (responses) result in an ever-greater

fluctuation in price and quantity. This continues until

(1) price falls to zero, (2) production is abandoned, or

(3) the elasticity of supply changes, resulting in a change
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Figure 3a, Curves and reaction, continuous fluctuation, Cobweb
Theory.

Price

Quantity

Figure 3b. Curves and reaction, divergent fluctuation, Cobweb
Theory.

Price

I

Quantity
Figure 3c. Curves and reaction, convergent fluctuations, Cobweb

Theory.
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Source: (12, p. 262, 264).
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in the relative elasticity of supply and demand. Under

normal conditions, the latter situation (3) is the most likely

result.

Convergent fluctuations. In this case, the supply function

is relatively less elastic than the demand function. This

relationship is shown in Figure 3c. Price changes in

response to quantity changes and quantity changes in response

to price changes are such that ever-decreasing fluctuations

occur in price and quantity. Assuming no changes in the

elasticity of supply and demand, fluctuations decrease until

equilibrium is approached. Of the three cases considered,

this is the only one which behaves in the manner assumed by

equilibrium theory.

Ezekiel lists the following limitations of the Cobweb Theory

(12, p. 272-273):

1. Farmers can do little to increase their future production
once they have made little initial commitment in acres seeded
or in animals bred. But there is, in practice, some elasti-
ciry of response left, on the downward side at least.

2. Few commodities show clearly marked one-period, two-
period, or three-period supply reactions.

3. Natural conditions have an effect on production. Crop
production is dependent upon yield per acre as well as acre-
age; and yields are greatly influenced by the weather. Unusu-
al weather may occasionally change what would otherwise be a
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large crop to a normal one.

4. Actual production may not swing from very high to very
low, even with a one-year response.

5. There is no commodity for which the third condition - -
that the supply alone sets the price - - is completely fulfilled.

Theoretical Predictions (Outcome

The theoretical predictions (outcome in reference to price

and quantity determination) specified here are based on assumed

supply and demand elasticities. In making the theoretical predic-

tions, the following tools of analysi&are used: (1) Theory. of

bargaining, using the bilateral monopoly model; (2) determinants

of elasticity of supply and demand; and (3) the Cobweb Theory.

Four postulated situations, with outcomes, will be discussed.

They are: Case I: Inelastic supply, inelastic demand; Case II:

Elastic supply, elastic demand; Case III: Elastic supply, inelastic

demand; Case IV: Inelastic supply, elastic demand.

Case I: Inelastic Supply, Inelastic Demand

1. Price range. Under the assumption that joint profit

is maximized by the buyer and seller, these postulated supply

and demand elasticities give a wide bargaining range. The
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upper limit (P1) and the lower limit (P2) are shown in

Figure 4a. The zero-profit limit for the buyer is at (F1),

that is, the seller takes all the joint profit. The zero-limit

for the seller is at (P2), that is, the buyer takes all the joint

profit. Anywhere between these two points, the buyer and

seller divide the joint profit . The share going to each party

depends on the price negotiated between these "zero-profit

limits.

Z. Marginal intersection price. If the marginal inter-

section hypothesis is used to indicate the negotiated price,

the price is (F3) in Figure 4a. Again, the quantity which

maximizes joint profit is (Q1). In this case, the joint

profit is split 50-50 as the elasticity of supply and demand

are the same.

3. Even-split price. In this case, the even-split price

(F4) is the same as the marginal intersection price (P3),

and is due to the fact that the elasticity of supply and demand

are the same.

4. Ease of reaching agreement. If equal bargaining

strength, joint profit maximization and complete (buyer)-

complete (seller) knowledge are assumed, it is relatively
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Figure 4a. Postulated bilateral monopoly model, inelastic supply,
inelastic demand.
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where
P1 = Upper price limit.
P2 = Lower price limit.
P3 = Marginal intersection price.
P4 = Fifty-fifty split price.
Q1 = Quantity where joint price is maximized.
Q2 = Quantity supplied (supply response) at price P1.

Figure 4b. Curves and reaction,
continuous fluctuation,
Cobweb Theory.
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Figure 4c. Time series of
price and quantity,
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easy to arrive at a negotiated price. This price tends to be

near that price suggested by both marginal hypothesis and

the even-split hypothesis.

However, if there is incomplete (buyer)-incomplete(seller)

knowledge, complete (buyer) -incomplete(seller) knowledge, or

incomplete (buyer)-complete(seller) knowledge, it may be difficult

to arrive at a negotiated price because of the wide bargaining range.

Even so, the Feliner hypothesis (marginal intersection price),

which is based on incomplete(buyer)-incomplete(s eller) knowledge,

suggests an even-split of joint profit. However, it may take a

number of offers and counter-offers to finally arrive at a negotiated

price between the buyer and seller.

5. Elasticity of supply and demand. The inelastic supply

function suggests the following chatacteristics of the corn-

modity and its production response: (a) It is difficult to

change the volume of production in the short run (may be due

to technical, economic or political reasons); (b) Supply

response to price changes is rather slow; (c) The time

period for quantity produced to respond to price changes

is rather short; (d) The commodity is perishable; (e) The

good is rather difficult for the producer to store.
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The inelastic demand function suggests that: (a) Few

good substitutes are available; (b) There are few uses for

the good or service; (c) The amount spent on this commodity

is small relative to the consumers! income; (d) The commod-

ity tends to be a necessity.

6. Fluctuation of Price and Quantity. If it is assumed that

the elasticities of supply and demand are equal and unchang-

ing, then a continuous fluctuation of both price and quantity

can be expected. This relationship is shown in Figure 4b.

However, it should be noted that the fluctuation in price is

relatively greater than the fluctuation in quantity (Figure 4c).

7. Supply response. Special note is made concerning the

supply response at a given price. In this case, it is assumed

(P1) is the upper limit of the price bargaining range. If the

seller, representing a group of producers banded together

as one, had the bargaining power to force an agreement at

(Figure 4a) would be the quantity of that good or

service offered at that price. However, the quantity

demanded at that price (P1) is (Q).

Case II: Elastic Supply, Elastic Demand.

1. Price range. Under the assumption that joint profit will
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be maximized, an elastic supply function and an elastic

demand function will give a narrow bargaining range. The

upper limit (P1) and the lower limit (P2) are shown in

Figure 5a. Again, (P1) and (P2) represent the zero-profit

limits for the buyer and the seller, and any price between

these two limits means that the buyer and seller split the

joint profit. The share of profit going to each party depends

on their relative bargaining strength.

2. Marginal intersection price. The price tends to fall

at (P3) if the marginal intersection hypothesis is used to

indicate the negotiated price between the buyer and seller

(s.ee Figure 5a). The quantity miximizing joint profit is

and the profit is divided 5 0-50 between th buyer and

seller at this point. Again, as in Case I, this is true due

to the fact that the postulated supply and demand elasticities

are the same.

3. Even-split price. As in Case I, the even-split price

(F4) is the same as the marginal intersection price (F3) in

Figure 5a.

4. Ease of reaching agreement. If equal bargaining strength,

joint profit maximization and complete (buyer)-cornplete
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5a. Postulated bilateral monopoly model, elastic supply, elastic
demand.
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(seller) knowledge are assumed, then it is relatively easy

for the buyer and seller to arrive at a negotiated price.

This price tends to be near that suggested by the marginal

intersection hypothesis (P3) and the even-split hypothesis

(P4) in Figure 5a. If the assumption of complete-complete

knowledge is relaxed then it is more difficult to arrive at a

quantity which maximizes joint profit. In addition, more

offers and counter-offers between the buyer and seller are

necessary in order to arrive at a negotiated price.

5. Elasticity of supply and demand. The elastic supply

function suggests the following characteristics of the com-

modity and its pattern of production: (a) It is relatively easy

to change the volume of production in the short run; (b) Sup-

ply response to price change is relatively quick; (c) The time

period for quantity response to price change is relatively

long; (d) The good is relatively easy to store.

The elastic demand function suggests that: (a) Many

good substitutes are available; (b) There are a number of

uses for the commodity; (c) The amount spent for the

commodity is large relative to the consumers' income;

(d) The good or service tends to be a luxury item.



6. Fluctuations in price and quantity. Under the assumption

that the elasticity of supply and demand are equal and un-

changing, a continuous fluctuation of both price and quantity

can be expected (see Figure 5b). This continuous fluctua-

tion is the same as in Case I. However, there is one

important difference. In this case, the fluctuation in quantity

is relatively greater than the fluctuation in price (see Figure

5c).

7. Supply response. The supply response to a change in

price is much greater when compared with Case I. Again,

assuming a collective group had the bargaining power to

force' the negotiated price to the upper limit (P1), the

quantity supplied at this price would be (Q2) (Figure 5a).

The supply response in Case II is considerably greater than

in Case I.

Case III: Elastic Supply, Inelastic Demand

1. Price range. In this case, the postulated supply and

demand elasticities result in a relatively wide bargaining

range. The range is as great as in Case I, but larger than

Case II. Again, the assumption is that joint profit is
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maximized. P1 in Figure 6a shows the upper limit of the

bargaining range, and P2 shows the lower limit of the

bargaining range. As in Case I and Case II, the zero-

profit limits are at P1 (for the buyer) and P2 (for the

seller). The joint profit is divided between these two

limits. The amount going to each party depends on the

relative bargaining strength of the buyer and seller.

2. Marginal intersection price. In this case, the marginal

irtersection hypothesis gives a price (P3) which is in the

lower part of the bargaining range. The marginal inter-

section price (P3) is lower than the even-split price (F)

(see Figure 6a).

3. Even-split price. In this case, the even-split price

(F4) is above the marginal intersection price (P3) (see

Figure 6a). The even-split price occurs in a situation of

complete (buyer)- complete (seller) knowledge.

4. Ease of reaching agreement. Again, if both buyer and

and seller have complete knowledge, it is not too difficult

to arrive at a negotiated price, and the price tends to be

the same as that determined by the even-split hypothesis.

In the case of the incomplete (buyer)-incomplete (seller)



Figure 6a. Postulated bilateral monopoly model, elastic supply,
inelastic demand.
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knowledge, it is more difficult for the two parties to agree

on a quantity which maximizes joint profit than in the case

of complete-complete knowledge. In addition, it takes

more offers and counter-offers to arrive at a negotiated

price. Complete (buyer)- incomplete (seller) knowledge

improves the bargaining position of the buyer even more.

Incomplete (buyer)- complete (seller) knowledge improves

the bargaining position of the seller, but economic factors

which determine the elasticity of supply and demand re-

strain the seller from negOtiating a price much above F3,

the marginal intersection price.

5. Elasticity of supply and demand. The elastic supply

function suggests the following characteristics of the com-

modity and its production patterns: (a) It is easy to change

the volume of production in the short run; (b) Supply re-

sponse to price change is rather quick; (c) The time period

in which quantity supplied can respond to a price change is

rather long; (d) It is a non-perishable product; (e) The good

is relatively easy for producers to store.

The inelastic demand function suggests: (a) There are

few good substitutes; (b) There are few uses for the



commodity; (c) The amount of money spent for the commodity

is relatively small compared to the consumers' income;

(d) The commodity tends to be a necessity.

6. Fluctuations of Price and Quantity. If the elasticities

of supply and demand are assumed to be unequal (supply

relatively more elastic than demand) and unchanging, then

the Cobweb Theory suggests a divergent fluctuation in price

and quantity (see Figure 6b). This situation results in

rather wide fluctuations in both price and quantity (see

Figure 6c), with the fluctuations becoming increasingly

greater. This fluctuation continues until price reaches

zero or the supply function shifts to a more inelastic

position. The latter is the most likely reaction.

7. Supply response. In this case, the supply response to a

change in price is even greater than in Case II. A price

of P1 brings a supply response of Q2 (Figure 6a). The

surplus in this case is the greatest of the four cases con-

sidered.

Case IV: Inelastic Supply, Elastic Demand

1. Price range. In this case, the bargaining range is about



the same as in Case III. Again, as in Cases I, II, and III,

it is assumed that joint profit of the buyer and seller is

maximized. The upper limit of the bargaining range (zero-

profit to the buyer) is P1, and the lower limits of the

bargaining range (zero-profit to the seller) is P2. At any

point between these two limits, the joint payoff is divided

between the buyer and seller. The amount going to each

party depends on the relative bargaining strength of the

buyer and seller. P1 and P2 are shown in Figure 7a.

2. Marginal intersection price. The marginal inter-

section price tends to fall in the upper portion of the price

bargaining range. This price (P3) is shown in Figure 7a.

With these postulated elasticities of supply and demand,

the marginal intersection price is above that determined

by the even-split hypothesis.

3. Even- split hypothesis. As suming complete (buyer) -

complete (seller) knowledge, the even-split price is P4 in

Figure 7a.

4. Ease of reaching agreement. If both buyer and seller

have complete knowledge, it is not too difficult for the two

parties to agree on a negotiated price. However, if both
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Figure 7a. Postulated bilateral monopoly model, inelastic supply,
elastic demand.
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the buyer and seller have incomplete knowledge, then the

negotiated price tends to fall in the upper portion of the

price bargaining range. In this case, the economic factors

which influence the elasticities of supply and demand are in

the producers' favor. Complete (buyer)- incomplete (seller)

knowledge decreases the bargaining power of the sellers

and incomplete (buyer)- complete (seller) knowledge increases

the bargaining power of the sellers. In the latter case, the

negotiated price falls within the upper portion of the price

bargaining range.

5. Elasticity of supply and demand, The inelastic supply

curve suggests: (a) It is difficult to change the volume of

production in the short run; (b) Supply response to price

change is rather slow; (c) The time period in which quantity

supplied can respond to a price change is short; (d) The

commodity is perishable; (e) The commodity is difficult

for producers to store.

The elastic demand function suggests: (a) Many good

substitutes are available; (b) The commodity has many uses;

(c) The amount of money spent on the commodity is relatively

large compared to consumers' income; (d) The commodity



tends to be a luxury.

6. Fluctuations of price and quantity. If it is assumed that

the elasticity of supply and demand are unequal (demand

relatively more elastic than supply) and unchanging, the

Cobweb theory suggests a convergent fluctuation in price

and quantity (see Figure 7b). Assuming no change in the

elasticity of supply and demand, fluctuations decrease until

equilibrium is approached.

7. Supply response. In this case, a price of P1 brings a

supply response of Q2 (see Figure 7a). Because of the

inelastic supply curve, the supply response is not as great

as in Case III.



CHAPTER V

METHOD OF ANALYSIS

Two methods of analysis were used to analyze the effect of

relevant economic variables on the price paid to growers for three

commodities - - canning pears, common ryegrass and canning

asparagus. The two methods were as follows:

Method I: Multiple-linear regression models were used to
evaluate the influence of relevant economic factors on the
price received by growers of the three commodities.

Method II: An analysis of supply and demand was used to
evaluate the relevant economic factors affecting the prices
received by growers of the above crops. Special attention
was given to the determinants of the elasticity of supply and
demand.

Analytical Procedure Used - - Method I.

The following step-by-step procedure was used to construct

a multiple-linear regression model for each commodity:

Step I: Secondary sources were used to assemble data

relevant to each commodity. These data are presented in Appendix

Tables 1, 2 and 3. In order to identify the important economic

factors affecting the price paid to growers for a commodity,



scatter diagrams, representing the relationship between each

independent variable and the dependent variable, were constructed.

These diagrams made it possible to make a visual appraisal of the

relationship between each independent variable and the dependent

variable. In addition, a simple-linear regression model, using

the method of leaàt squares, was used to compute the regression

coefficient (b-value) and the correlation coefficient (r-value)

between each independent variable and the dependent variable.

The results of these computations are shown in Appendix Tables

4 to 7.

The statistical series were analyzed in three forms - - coded

data, first difference of coded data and the log of coded data. The

b- and r- values were computed in each case and a scatter diagram

was constructed for each treatment of the statistical series.

Step 2: The selection of the final economic variables to

include in the multiple-linear regression model for each commodity

was based on the following: (1) A visual appraisal o the scatter

diagrams which were constructed for each relationship between an

independent variable and the d'pendent variable; (2) an evaluatior

of the b- and r- values representing the relationship between each

independent variable and dependent variables; (3) a comparison of
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the results - - scatter diagrams and regression analysis - - obtained

from the three treatments of the statistical series, that is, coded

data, first difference of the coded data and the log of the coded

data; and, (4) the use of economic logic. In no case were more

than four independent variables selected for use in the regression

model. If a high correlation between two independent variables

was suspected, a scatter diagram was constructed and the r-vlue

computed for the two independent variables. A high r-value mdi-

cated that the two variables were highly correlated. Economic

logic was then used to determine which independent variable to

exclude from the final multiple-linear regression model.

The following values were computed using multiple regres-

sion methods for each commodity: (1) Partial regression coef-

ficient (b-values); (2) F-values for testing the significance of each

b-value; (3) regression, residual and total sum of squares; (4) error

of estimate (s2); (5) coefficient of multiple correlation (R); and,

(6) the coefficient of multiple détermiñation.R2).

Step 3: After the above values were computed, the results

were examined to determine whether or not to delete an independent

variable from the multiple regression model. The F-test of signif-

icance of each b-value was used for this purpose. If the value of an



indépéndent variable was questioned, the variable was omitted

from the multiple regression model and new values were computed.

By dropping a non-significant variable, the degrees of freedom

were increased by the number of independent variables dropped.

A reduction in the R-value resulted, but the reduction was sUght

as the influence of the deleted variable was not important.

Step 4. The final step was to set up an estimating equation

The b-values computed from the final multiple regression model

were substituted for the B-values and the error term was dropped.

The estimating equation is of the following form:

AY=b +bX +bX +....bX.
0 1 1 nn

By substituting the original X-values into the estimating equation,

the estimated season-average price for each year was computed for

the three commodities. The estimated price for each commodity

was then compared with the actual price.

Analytic Procedure Used - - Method II

The purpose of this method was twofold: (1) To estimate

a supply and demand function for the commodity considered; and

(2) to compute the elasticity of supply and demand from the
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supply and demand functions. A simple-linear regression model

was used to estimate a supply and demand function for each corn-

modity. 1/

A knowledge of the elasticity of supply and demand is useful

in the following ways:

1. As a basis for the theory of bilateral monopoly: This
theory rests on the notion that the researcher has a know-
ledge of the average cost and average revenue functions,
along with the corresponding marginal functions.

2. As a basis for the Cobweb Theory analysis. This theory
rests on the assumption that the researcher has knowledge
of the elasticities of supply and demand.

3. As a guide in studying the determinants of the elasticity
of supply and demand. Assuming a knowledge of the elasticity
coefficients is available, price theory suggests the determi.-
nants of these elasticity coefficients.

4. As a guide to pricing policy. If a knowledge of the
elasticity of supply and demand is available, then the
consequences of certain pricing policies can be evaluated.

The following step-by-step procedure was used to estimate

the supply and demand functions and the corresponding elasticity

coefficients.

1/ A more sophisticated technique could have been used to
estimate a supply and demand function. However, this
study was not designed to test the various methods of
estimation, but rather to demonstrate the necessity, use
and effect of elasticity coefficients on the pricing policies of
a cooperative bargaining association.



Step 1. An estimate of a demand function (average revenue

curve) for a commodity is based on a demand response to a given

series of prices. As a measure of price, f. o.b. prices were used

in the case of canned pears while first handler wholesaler prices

were used in the case of common ryegrass. The measure of

quantity demanded of each commodity studied at this level were

as follows: (1) Canned pears -- f. o.b. commercial domestic

movement of Pacific Coast canned pears; (2) common ryegrass --

domestic disappearance. In the case of asparagus, a logical and

consistent demand function was not established using a simple-linear

regression model. These time-series data are shown inAppendix

Tables 1 to 3. The price-quantity relationships of the three

commodities were plotted on scatter diagrams and a regression

line fitted to the plotted data by the method of least squares.

Step 2. An estimate of the supply function (the average cost

curve) for a commodity is based on the supply response of growers

to a given series of prices. As a measure of price, average yearly

prices received by farmers were used for all commodities. A one-

year time lag was usedin the case of common ryegrass and

canning pears as a measure of the supply response. In the case

of asparagus, the estimate of a supply response to prices, using a
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one-year time lag, was unsatisfactory.

Step 3. Based on the estimated supply (average cost

function) and demand (average revenue function) functions, and

the reulting elasticity coefficients, the marginal cost and the

marginal revenue functions were assumed to be of a given

relationship to the corresponding average cost and revenue

functions. 2/

2/ Traditional price theory indicates that the more inelastic
the supply and demand function, the faster the marginal
cost and marginal revenue curves fall away from the
corresponding average cost and average revenue curves.
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CHAPTER VI

CANNING PEARS

The economic factors which influence the price of a par-

ticular crop of pears are of interest to growers as well as pro-

cessors andrtailers. An economic analysis of these variables

provides a valuable bargaining tool to the cooperative bargaining

association in the negotiation of price and other contract terms

withprocessors. In a sense, an economic analysis serves as

the starting point in bargaining efforts.

Several methods can be used for analyzing the economic

variables affecting the price of pears. The two methods employed

in this analysis were (1) Least squares, multiple-linear regres-

sion analysis and (2) supply and demand analysis, with special

emphasis on the determinants of the elasticities of supply and

demand. 1/

1/ It is recognized that other methods of analysis, such as
simultaneous equation techniques, can be employed to obtain
estimates of the influence of economic variables on the price
of most commodities. However, the objectives of this study
were not to test the various methods which could be used to
estimate price, but rather to demonstrate the use of two
feasible methods of estimation and attempt to show how these
results can be used by the cooperative bargaining association
to strengthen its bargaining positiom..
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A number of price series were available for use as the depend-

ent variable in the multiple-linear regression model. The two

selected were the season-average price received by California and

Washington growers for canning pears. Other time series, such as

the season-average price of West Coast Bartlett pears, could have

been used. However, the price which is of primary interest to

Washington or California canning pear producers (or the cooperative

bargaining association representing these growers) is th? price

which they receive for their crop.

Although the independent variables used in the multiple-

linear regression model do not account for all price changes, they

do explain a considerable amount of the variation in the price

received.

The analysis of the factors affecting the prices of canning

pears is presented in four parts: (1) Selection of the relevant

independent variables; (2) development and use of a predictive

model; (3) summary of four estimating equations, and (4) estimates

of supply and demand functions.

Selection of Relevant Independent Variables

The step-by-step procedure used in the selection of the



independent variables is described in Chapter V. A simple,

linear regression model, using the method of least squares, was

used to compute the regression coefficient (b-value) and the correl-

ation coefficient (r-value) between the various independent varia-

bles and the dependent variable. These results are shown in

Appendix Tables 4 and 5. Separate calculations were made for

prices received by Washington growers (Appendix Table 4) and

California growers (Appendix Table 5), that is, Washington and

California prices were treated as two separate independent varia-

bles. The purpose of this division was to examine the difference,

if any, in the influence of the independent variables on the two

price series.

The independent variables were then selected on the basis

of a visual appraisal of scatter diagrams, an evaluation of the

r-values and economic logic. The variables selected were as

follows: (1) Estimated production, Bartlett pears, California,

Oregon and Washington, June 1; (2) actual production, Bartlett

pears, California, Oregon and Washington; (3) carryover, canners,

June 1; (4) per capita disposable income, U. S., current prices;

and, (5) the combined pack of cling and freestone peaches, apri-

cots, fruit cocktail, apple sauce and pineapple. Two multiple-

linear regression models were used to estimate the influence of
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estimated (June 1) and actual production of Bartlett pears in

California, Oregon and Washington on the prices received by

Washington and California growers. The other three independent

variables - - holdover, income, and competing fruits - - were the

same in all models. In all, four multiple-linear regression

models were set up - - two for Washington (one using estimated

production data and one using actual production data) and two for

California (one using estimated production data and one using

actual production data).

First differences (year -to-year changes in the series) of

coded data were used for two reasons: (1) higher r-values were

obtained from the simple, linear regression models (for results,

see Appendix Tables 4 and 5); and (2) the use of first differences

tends to reduce or eliminate the effects of trends or cycles if such

distortions are present in the time series.

Development and Use of Predictive Model

The first step in the analysis of time series data, using the

method of least squares, is to postulate a mathematical model, or

equation, which describes the relationship between the dependent

variable and the various independent variables which may influence



the value of the dependent variable. This model can be expressed

in the following general form:

Y=B +BX +BX + ............. BX +E.
o 11 22 nn

As it is impossible to specify independent variables which will

explain all the variation of the dependent variable, the remainder,

or unexplained variance, is lumped together into a single term

called the residual or error term. ihrough the use of the method

of least squares, the square of the unexplained random error is a

minimum, assuming that this term is normally and independently

distributed with mean 0 and variance 62.

Four predictive models were used to explain the relationship

between the various independent variables and the dependent variable.

They are as follows:

Model 1. Season-average price received by Washington
growers for canning pears was used as the dependent variable,
and the estimated production (June 1) of Bartlett pears in
California, Oregon and Washington was used as one of the
independent variables.

Model 2. Season-average price received by Washington
growers for canning pears was used as the dependent variable,
and the actual production of Bartlett pears in California,
Oregon and Washington was used as one of the independent
variables.



Model 3. Season-average price received by California grow-
ers for canning pears was used as the dependent variable, and
the estimated production (June 1) of Bartlett pears in Califor-
nia, Oregon and Washington was used as one of the independ-
ent variables.

Model 4. Season-average price received by California
growers for canning pears was used as the dependent
variable, and the actual production of Bartlett pears in
California, Oregon and Washington was used as one of the
independent variables.

For each model, the original mathematical model, the

reduced mathematical mode], an estimating equation, and the

estimated yearly-average price are presented in that order.

Model 1

where

The original mathematical model is as follows:

Y = B0+ B1X1+ B2X2+ B3X3+ B4X4 + E

Y = Season-average price received by Washington growers
for canning pears expressed as first differences of
coded data, 1943 to 1960.

B0 = Constant term.

X1 = Actual production of Bartlett pears in California, Wash-
ington and Oregon expressed as first difference of
coded data, 1943 to 1960.

X2 = Holdover, canners, June 1, 24/2-1/Vs expressed as
first difference of the coded data, 1943 to 1960.
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X3 = U.S. per capita disposable income, current prices,
expressed as first difference of the coded data,
1943 to 1960.

X4 = Combined pack of cling and freestone peaches, apri-
cots, fruit cocktail, applesauce and pineapple,
expressed as first difference of coded data, 1943 to
1960.

B1, B2, B3, B4, = Partial regression coefficients relating
the dependent variable (Y) to the respective independent
variables ( X1, X2, X3, and X4).

E = Unexplained random error, assumed to be normally
andindeendentl distributed with mean 0 and variance0

Using the abbreviated Doolittle Method for the simultaneous

solution of linear equations, the following values were computed:

= .092100
b1 = -.954823
b2 = -.935343
b3 = . 106539
b4 = -. 120713

(F = 20.83)**
(F = ll.76)**
(F = .07)
(F = .63)

Error of estimate (2) 232338
Coefficient of multiple correlation (R) = . 8713
Coefficient of multiple determination (R2) = . 759171

Both b3 and b4 were non-significant at the 5 percent level,

thus they were deleted from the model and the b-values, F-values,

2 2s , R and R were re-computed. Using only X1 and X2 in the

reduced model, the following values were computed:

** Significant at the 1 percent level.
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b0 = .115619
b1 = -.950464 (F = 36.59)**
b2 = -.893391 (F = 13. l8)**

S2 = .207367
R = .8672
R2= .7520

A predictive equation was derived from the reduced model.

The B-values were substituted for the B-values in the original

mathematical model and the error term was dropped. The estima-

ting equation is as follows:

Y = .115619 -.950464 X1 -.893391X2,

with the X-values expressed as first differences.

Using the above estimating equation, an estimated price was

computed for the years 1943 to 1960. A comparison of the actual

and estimated season average price received by Washington growers

for canning pears i. presented in Table 1. These values are also

shown in a graphic form in Figure 8..

Model 2

The original mathematical model is as follows:

Y = B0 + B1X1 + B2X2 + B3X3 + B4X4 + E

** Significant at the 1 percent level.



Table 1. Actual and estimated season average price per bushel
received by Washington growers for Bartlett canning
pears and related variables affecting the price
received, 1943 to 1960 (Appendix Table 1).

Y xl x2
Seas on Average Price Holdover,

Year Per Bushel Actual Canners,
Actual l/ Estimated 2/ Production 3/ (June 1)4/
(Dollars) (Dollars) (100, 000 Tons)(l,00Q 000 Cases)

1942 1.72 ---- 3,83 1.00
1943 2.02 1.89 4.05 .70
1944 1.80 2.30 435 .20
1945 1.80 1.25 4.96 .30
1946 1.94 2.02 4.94 .20
1947 1.85 1.83 4.99 .40
1948 2.75 2.86 3.67 .80
1949 .74 1.17 5.41 .80
1950 2.70 1.88 4.52 .60
1951 2.65 2.63 4.66 .60
1952 1.23 1.57 4.97 1.70
1953 1.45 2.18 4.22 1.50
1954 1,89 1.39 5.01 .90
1955 1.66 1.46 4.92 1.60
1956 2.20 1.66 4.91 1.70
1957 1.43 1.28 5. 13 2.60
1958 1.75 2.32 4.47 2.50
1959 1.63 1.80 4.91 2.10
1960 2. 25 2. 19 4. 24 2. 30
Estimating Equation: Y-value (actual price) expressed as first

difference of actual data; X1 and X2 expressed
as first difference of coded data.

= . 115619 -. 950464X1 -. 893391X2
Error of Estimate (2) ------------------------- .2074
Coefficient of Multiple Correlation (R) ------------ .8672
Coefficient of Multiple Détermination(R2) ---------- .7520

1/ Actual season average price received by Washington growers for
Bartlett canning pears. 2/ Estimated price received by Washington
growers for Bartlett canning pears, computed from above estimating
equation. 3/ Actual production, Bartlett, Cal., Ore., Wash.
(100, 000-ton units). 4/ Holdover, Canners, June 1, 24/2-1/2
(1, 000, 000-case units).
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Figure 8. Actual and estimated season-average price per bushel
received by Washington growers for canning pears.
Estimated price based on actual production of Bartlett
pears in California, Oregon and Washington as one of the
independent variables, 1943 to 1960.
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Figure 9. Actual and estimated season-average price per bushel
received by Washington growers for canning pears.
Estimated price based on estimated production of
Bartlett pears in California, Oregon and Washington
as one of the independent variables, 1943 to 1960.
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Y = (Same as Model 1)

B0 = (Constant term)

X1 = Estimated production, June 1, of Bartlett pears in
California, Washington and Oregon expressed as
first difference of coded data.

X2 = (Same as Model 1)

= (Same as Model 1)

X4 = (Same as Model 1)

B1, B2, B3, B4 = (Same as Model 1)

E = (Same as Model 1)

Using the abbreviated Doolittle method for the simul-

taneous solution of linear equations, the following values were

computed:

b0 = -. 379392
= -.618165 (F =7.85)*
= -.754121 (F = 5. 18)*

b3 = . 869908 (F = 4. 09)
= -.102050 (F = .30)

s2 = .34535
R = .8013
R2 = .6420

Even though b3 was non-significant at the 5 percent level,

the F-value was high enough (F = 4. 09) to include X3 in the reduced

model; however, X4 was deleted.

* Significant at the 5 percent level.
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Using X1, X, and X3 from the original model, the

b-values, F-values, s2, R, and R2 were recomputed. The follow-

ing values were computed from the reduced model:

b0 = -.373452
b1 = -.607173 (F = 8.04)*
b2 = -.702971 (F = 5. 14)*
b3 = .800123 (F = 3.99)

= .328186
R = .7960
R2 = .6337

The estimating equation derived from the reduced model is

as follows:

= -.373452 -.607173X1 -.702971 X2 +.800123 X3

with the X-values expressed as first differences.

Using the above estimating equation, an estimated price

was computed for the years 1943 to 1960. A comparison of the

actual and estimated price appears in Table 2. A graphic compar-

ison of the actual and estimated price is shown in Figure 9.

Model 3

The original model is as follows:

Y = B0 + B1X1 + B2X2 + B3X3 + B4X4 + E

* Significant at the 5 percent level.
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Table 2. Actual and estimated season average price per bushel
received by Washington growers for Bartlett canning
pears and related variables affecting the price received,
1943 to 1960. (Appendix Table 1).

Y xl xZ x3
SeasonAverage Price Estimated Holdover Per Capita

Per Bushel Production Canners Disposable
Year Actual 1/ Estimated 2/ June 13/ June 14/ Income 5/

(Dollars) (Dollars) (100, 000 Tons)(l,00Q 000 (100-dollars)
Cases)

1942 1.726/ ---- 3.626/ 1.006/ 8.71 6/
1943 2.02 2.42 3.58 .70 9.76
1944 1.80 2.73 3.50 .20 10.61
1945 1.80 .75 4.69 .30 10.75
1946 1.94 2.11 4.49 .20 11.36
1947 1.85 1.65 4.70 .40 11.80
1948 2.75 2.65 3.76 .80 12.91
1949 .74 1.45 4.91 .80 12.72
1950 2.70 1.77 4.11 .60 13.69
1951 2.65 2.92 4.45 .60 14.74
1952 1.23 1.89 4.59 1.70 15.20
1953 1.45 1.29 4.85 1.50 15.82
1954 1.89 1.50 4.89 .90 15.82
1955 1.66 1. 64 4. 89 1.60 16.60
1956 2.20 1.95 4.72 1.70 17.42
1957 1.43 1.21 5.48 2.60 18.04
1958 1.75 2.09 4.26 2.50 18.26
1959 1.63 1.63 5.35 2.10 19.05
1960 2. 25 2. 05 4. 64 2. 30 19.69
Estimating Equation: Y-value (actual price) expressed as first

difference of actual data; X1, X7, and X3
expressed as first difference or coded data.

9 =-.373452-.607l73 X1 -.702971 X2 -.800123 X3
Error of Estimate (2) .3282
Coefficient of Multiple Correlation (R) ------ .7960
Coefficient of Multiple Determination (R )-.--. 6337

1/ Actual season average price received by Washington growers for
Bartlett canning pears. 2/ Estimated price received by Washington
growers for Bartlett canning pears computed from above estimating
equation. 3/ Estimated production, Bartietts, Cal., Ore., Wash.
(100, 000 ton units). 4/ Holdover, Canners, June 1, 24/2-1/2
(1, 000, 000 case units). 5/ Per Capita disposable income, United
States, current prices, (100 dollar units). 6/ The 1942 coded data
necessary to compute the first difference values for Y, X1, X2andX3.
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Y = Seasonaverage price received by California growers
for canning pears, 1943 to 1960.

B = Constant term.
0

X1, X2, X3, and X4 = (Same as Model 1)

B1, B2, B, and B4 = (Same as Model 1)

E = (Same as Model 1)

Using the abbreviated Doolittle Method for the simultaneous

solution of linear equations, the following values were computed:

b0 = -.065711
b1 = -.868703 (F = 21.73)**
b2 = -.548377 (F = 5.09)*
b3 = .198673 (F = .31)
b4 = .098554 (F = .53)

s2= . 184346
R = .8864
R2= .7843

Both b3 and b4 were non-significant at the 5 percent level;

thus they were not included in the reduced model. Using only

X1 and X2 in the reduced model as independent variables, the

b-valUes, F-values, s2, R and R2 were recomputed as follows:

b0 = .095436
b1 = -.966047 (F =46.00)**
b2 = -.639788 (F = 8.22)*

S2 = .1704
R = .8760
R2= .7674

* Significant at the 5 percent level. **Significant at thelpercentleveL
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The estimating equation derived from the reduced multiple

regression model is as follows:

= .095436 -.966047X1 -.639788X2

with the X-values expressed as first differences.

Model 4

where

The original model is as follows:

Y = B0 + B1X1 + B2X2 + B3X3 + B4X4 + E

Y = (Same as Model 3)

= Constant term

B1, B2, B3, B4 = (Same as Model 2)

X1, X2, X, X = (Same as Model 2)

E = (Same as Model 1)

The following values were computed using the abbreviated

Doolittle Method for the simultaneous solution of linear equations:

b0 = -. 462329
b1 = -.599792 (F = 9.86)**
b2 = -.395852 (F = 1.90)
b3 = .846118 (F =5.17)*
b4 = .113667 (F = .50)

2
= .258777

R = .8364
= .6995

* Significant at the 5 percent level. **Significant at the 1 percent
level.
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Both b2 and b4 were non-significant at the 5 percent level;

thus they were excluded from the reduced model. Even though

b2 was non-significant at the 5 percent level, X2 was retained in the

reduced model for logical reasons. The following values were

computed from the reduced model, using X1, X2, and X3 from the

original model:

b0 = -. 468936
b = -.612040
b = -.452827
b3 = . 923848

.2496
R = .8292
R2= .6875

(F = 10. 74)*):c
(F= 2.80)
(F = 7. 00)*

The estimating equation derived from the reduced model is as

follows:
Y = -.468936 -. 612040X1 -. 452827X2 + . 923848X3

with the X-values expressed as first differences.

Summary of Four Estimating Equations

Model 1. This analysis indicates that about 75 percent of the

change in the price paid to Washington growers of canning pears is

explained by t;he two independent variables included in the estimating

equation.

A change of 100, 000 tons in the actual production of Bartlett

** Significant at the 1 percent level. *Significant at the 5 percent.
level.
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pears in California, Oregon and Washington, considered by itself,

was on the average accompanied by a change in the opposite direc-

tion of about $. 95 a bushel in the price paid to Washington growers

for canning pears.

A change of 1,000,000 cases (24/2-1/2's) of carryover of

canned pears in the hands of èanners, considered by itself, was on

the average accompanied by a change in the opposite direction of

about $. 89 a bushel in the price paid to Washington growers for

canning pears.

Model 2. This analysis indicates that about 63 percent

of the change in the price paid to Washington growers for Bartlett

pears is explained by the three independent variables included in

the estimating equation.

A change of 100, 000 tons in the estimated production

(June 1) of Bartlett pears in California, Oregon and Washington,

considered by itself, was on the average accompanied by a change

in the opposite direction of about $. 61 a bushel in the price paid

to Washington growers for canning pears.

A change of 1,000,000 cases (24/2-1/2's) of carryover of

canned pears in the hands of canners1 considered by itself, was

on the average accompanied by a change in the opposite direction
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of about $. 70 per bushel in the price paid to Washington growers

for canning pears.

A change of $100 dollars in the U. S. per capita disposable

income (current prices), considered by itself, was on the average

accompanied by a change in the same direction of $. 80 per bushel

in the price received by Washington growers for canning pears.

Model 3. This analysis indicates that about 77 percent of

the change in the price paid to California growers of canning pears

is explained by the two independent variables included in the

estimating equation.

A change of 100, 000 tons in the actual production of

Bartlett pears in California, Washington and Oregon, considered

by itself, was on the average accompanied by a change in the

opposite direction of about $. 96 a bushel in the price paid to

California growers for canning pears.

A change of 1,000,000 cases (Z4/Z-l/Z's) of carryover of

canned pears in the hands of canners, considered by itself, was on

the average accompanied by a change in the opposite direction of

about $. 64 a bushel in the price paid to California growers for

canning pears.

Model 4. This analysis indicates that about 69 percent of

the change in the price paid to California growers for Bartlett pears
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is explained by the three independent variables included in the

estimating equation.

A change of 100, 000 tons in the estimated production (June

1) of Bartlett pears in California, Oregon and Washington, con-

sidered by itself, was on the av-erage accompanied by a change in

the opposite direction of about $. 61 a bushel in the price paid to

California growers for canning pears.

A change of 1, 000, 000 cases (24/2-1/2's) of carryover

of canned pears in the hands of canners, considered by itself, was

on the average accompanied by a change in the opposite direction

of about $. 45 per bushel in the price paid to California growers for

canning pears.

A change of $100 dollars in the U.S. per capita disposable

income (current prices), considered by itself, was on the average

accompanied by a change in the same direction of $. 92 per bushel

in the price received by California growers for canning pears.

Estimates of Supply and Demand Functions

The step-by-step procedure used for estimating a supply

and demand function for canning pears is discussed in Chapter V.

These two functions are shown in Figures 10 and 11.
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Figure 10. Estimated demand curve, fitted by method of least
squares, representing f.o.b, price-quantity relation-
ship of Pacific Coast canned pears, processorst level,
1947 to 1960 (Data taken from Appendix Tables la and ib).
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The demand function. A simple-linear regression model,

using the method of least squares, was used to fit the demand

curve shown in Figure 10. The f.o.b. price per case (24/2-1/2's)

was used as the independent variable. This is the price at which

the canned pears move from the processor into the marketing

channels. The f. o. b. commercial domestic movement was used

as the dependent variable. This is the quantity of canned pears

which move into the marketing channels at the f. o. b price.

The computed b-value is -1. 17. The computed r-value

is -. 66 and is significant at the 1 percent level. The computed

average price elasticity of demand for the entire series of price

and quantity is -1. 33. If only the segment of the demand curve

between $6. 00 and $7. 00 is considered (the price range which has

prevailed since 1952), the arc elasticity is -1. 21. If the year 1949

is omitted from the series, the computed price elasticity of

demand is -2. 29. Considering the number of substitutes for

canned pears, these elasticity coefficients are within a logically

expected range.

The supply function. A simple linear regression model,

using the method of least squares, was also used to fit the supply

curve shown in Figure 11. The price per ton (t-1) received by
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growers for canning pears was used as the independent variable.

This is the price which pear producers respond to in the short

run, or in one production year. The production of Pacific Coast

Bartlett pears was used as the dependent variable. This is the

quantity of Pacific Coast canning pears which is assumed to move

into the marketing channels at the price per ton received by growers

(t-l).

The computed b-value is . 15. The computed r-value is .61

which is significant at the 1 percent level. The computed average

elasticity of supply for the entire price-quantity series was . 23.

The segment of the supply curve within the range of $60 to $90

per ton has an arc elasticity of . 23. Considering the technical

limitations, that is, the time required to establish a pear tree

and bring it into production, these elasticity coefficients are within

a logically expected range. In this case, the supply response to a

one-year lag in price is probably due to better cultural practices

such as fertilization, pruning and spraying.

Summary and Implications

The two most important factors affecting the price paid to

Washington growers for canning pears are the actual production of
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Bartlett pears in California, Washington and Oregon and the carry-

over of Pacific Coast canned pears. About 75 percent of the

variation in the price paid to Washington growers for canning pears

is explained by these two variables.

In the model using actual production as one of the independ-

ent variables, income and competing fruits did not have a statistic -

ally-significant effect on price. However, when estimated rather

than actual production figures were used, the effect of income was

considerably greater, although still not statistically significant at

the 5 percent level. In the model using estimated production,

carryover and income, 63 percent of the variation in the price

paid to Washington growers for canning pears is explained by these

variables.

Although the explained variation in the model using

estimated production was considerably lower than the model using

actual production (63 percent as compared to 75 percent), the

model using the estimated production may be of greater use to a

cooperative bargaining as sociation in negotiations with processors.

This is due to the fact that estimated production figures are avail-

able around June 1. Assuming that negotiations begin after this

date, this means that the bargaining group can use estimated
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production as a basis for negotiations.

Implications drawn from an analysis of the supply and demand

situation are based on the assumption that the demand function for

canned pears is relatively more elastic (computed average price

elasticity of -1. 33) than the supply function (computed average

elasticity of . 23). Assuming that these elasticity coefficients

are satisfactory estimates of the true price-quantity relationships

which exist, the following implications can be made concerning

the effects of pricing policy on the performance of a commodity

bargaining group. The limitations and opportunities are as

follows:

Limitations. One of the important limitations facing pro-

ducers of canned pears is the elastic demand for their product.

Considering the large number of close substitutes for canned pears,

an elasticity coefficient greater than one can logically be expected.

It should be pointed out, however, that the elasticities range from

-. 87 at the lower end of the demand curve (arc elasticity between

$5. 00 and $6. 00) to -1. 97 on the upper end (arc elasticity between

$7. 50 and $8. 50). Except for the year 1949, the 1. o. b. price of

Pacific Coast canned pears has been above $6. 00 per case

(24/2-1/2's) which is at or near unit elasticity. For the remaining
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years between 1947 and 1960, the price has fallen in the elastic

portion of the demand curve. If price falls in the elastic portion

of the demand curve and if the price is raised, total revenue will

fall. Hence, if the elasticity of demand is considered by itself

the pricing policy of the bargaining association should be one of

maintaining a price at or near unit elasticity if total revenue is to

be maximized.

Opportunities. The relative elasticity of supply and demand

(inelastic supply, elastic demand) suggest a convergent price and

quantity. The result is a relatively stable price with the up-and-

down fluctuations tending to decrease in magnitude.

Another factor favoring bargaining attempts by canning

pear producers is the highly inelastic supply function (computed

average elasticity of supply of . 23 for the relevant price range,

with all portions of the supply curve inelastic). Considering the

technical limitations of pear-tree growth, this is a logical con-

clusion. Of particular interest is the fact that there is a statistic-

ally-significant response in the quantity of canning pears produced

(mostly Bartletts) to the price paid for canning pears the previous

year. A positive correlation of movement of the two variables

(both up or both down) was observed in 17 out of the last 18 years.
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In summary most economic factors seem to favor attempts

by canning pear producers to bargain with processors. The

continued existence of two actively-operating pear bargaining

associations supports this conclusion.
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CHAPTER VII

COMMON RYEGRASS

The same two methods -- multiple regression analysis

and supply and demand analysis - - used to analyze the effect of

relevant economic variables on the price of canning pears were

used to analyze the effects of relevant economic variables on the

price paid to farmers for common ryegrass.

Selection of Independent Variables

The step-by-step procedure described in Chapter V on the

selection of independent varaibles was followed in the selection of

independent variables to include in the multiple-linear regression

model. The independent variables selected were as follows:

(1) Production of common ryegrass; (2) carryover of common

ryegrass; and, (3) regular agricultural conservation program

(A. C.. P.) payments received by farmers in the South Atlantic

and South Central sections of the United States. 1/

1/ The South Atlantic section of the United States include the
states of Delaware, Maryland, Virginia, West Virginia, North
Carolina, South Carolina, Georgia and Florida. The South
Central section of the United States includes the states of
Kentucky, Tennessee, Alabama, Mississippi, Arkansas,
Louisiana, Oklahoma and Texas.
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Actual data (coded) were used for all time series. Prelimi-

nary tests, using scatter diagrams and simple-linear regression

models indicated that the use of coded data would give better results

(higher explained variation) than the use of first differences of

coded data or the log of coded data.

Development and Use of Predictive Model

The first step in the analysis of the factors influencing the

price paid to farmers for common ryegrass was to set up a mathe-

matical model to represent the relationship between the independent

variables and the dependent variable. The following model estab-

lished this relationship:

where

L

Y=B +BX +BX2+BX +E
0 11 2 33

Y = Season average price received by producers of com-
mon ryegrass, farm level, expressed as coded data,
1947 to 1960.

B0 = Constant term.

X1 = Total production of common ryegrass, U.S.,
expressed as coded data, 1947 to 1960.

X2 = Total carryover of common ryegrass, U.S.,
expressed as coded data, 1947 to 1960.
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X3 = Regular A. C. P. payments to farmers in the South
Atlantic and South Central sections of the United
States, expressed as coded data, 1947 to 1960.

B1, B , B , = Partial regression coefficients relating the
epeident variable (Y) to the respective independent

variables (X1, X2, X3).

E = Unexplained random error, assumed to be normally
and independently distributed with mean 0 and variance
o- 2

Using the abbreviated Doolittle Method for the simultaneous

solution of linear equations, the following values were computed:

b0 = 9. 08399
b1= -.271234 (F = l3.09)**
b2 = -.844459 (F = 32.64)**
b3 = .187836 (F = 1.58)

s2 = .65479
R = .9218
R2 = .849706

Although b3 was non-significant at the 5 percent level, this

variable was retained in the model for logical reasons. Thus, the

final multiple-linear regression model was the same as the original

model.

The following estimating equation was derived from the

multiple-linear regression model by substituting the b-values in

the place of the B-values and dropping the error term:

= 9. 08399 -. 271234X1 -.844459X2 + . 187836X3,

** Significant at the 1 percent level.
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with the X-values expressed as coded data.

Using the above estimating equation the estimated season-

average price received by growers for common ryegrass

was computed for the years 1947 through 1960. A comparison of the

actual and estimated season-average prices is shown in Table 3.

The actual and estimated prices also are shown in graphic form

in Figure 12.

Summary of Estimating Equation

This analysis indicates that 85 percent of the changes in the

price paid to growers for common ryegrass is explained by the three

independent variables included in the estimating equation.

A change of 10, 000, 000 pounds in the production of common

ryegrass, considered by itself, was on the average accompanied

by a change in the opposite direction of about $. 27 per hundred-

weight in the price paid to producers for common ryegrass.

A change of 10, 000, 000 pounds of total carryover (on

farms, dealers and government) of common ryegrass, considered

by itself, was on the average accompanied by a change in the oppo-

site direction of about $. 84 per hundredweight in the price paid to

producers for common ryegrass.
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Table 3. Actual and estimated season average p rice per hundred-
weight received by farmers for common ryegrass and
related variables affecting the price received, 1947 to
1960 (Appendix Table 3).

Y x1 x2 x3
Season Average Price

Per Hundredweight Total Total Regular ACP
Year Actual Estimated Production Carryover Payments

1/ 2/ 3/ 4/ 5/
(Dollars) (Dollars) (10, 000, 000 (10,000, 000 (10,000, 000

Pounds) Pounds) Dollars)

1947 5.95 7.32 4.75 2.44 8.44
1948 7,80 7.89 3.27 2.64 10.26
1949 9.70 9.24 4.22 .61 9.64
1950 7.50 7.51 7.24 .75 5.42
1951 9.00 7.98 6.60 1.31 9.55
1952 6.70 7.43 9.04 1.42 10.65
1953 8.90 8. 18 6.60 1.32 10.67
1954 7.00 7.32 10.58 .86 9.76
1955 5.60 5.34 12.15 2.12 7.16
1956 4.75 4.24 8.90 4.37 6.72
1957 4.40 5.43 6.70 4.14 8.85
1958 7.80 7.31 6.34 2.13 9.31
1959 5.50 6.00 13.64 1.35 9.36
1960 3.70 3.09 10.70 5.75 9. 39

Estimating Equation: Y-value (actual price) expressed as actual
data; X1, X2 and X3 expressed as coded data.

= 9.08399 -. 27l234X -. 844459X2 + . 187836 X3

Error of Estimate (st) ----------------------------- .6548
Coefficient of Multiple Correlation (R) ---------------- .9218
Coefficient of Multiple Determination (R2) ------------- . 8497

1/ Actual season average price received by farmers for common rye-
grass. 2/ Estimated price received by farmers for common ryegrass
computed from the above estimating equation. 3/ Total production,
common ryegrass, United States (10, 000, 000-pound units). 4/Total
carryover, common ryegrass, United States, (10, 000, 000-pound
units). 5/ Regular A. C. P. payments, South Atlantic and South
Central regions of United States (10, 000, 000-dollar units).



Figure 12. Actual and estimated season-average price per
hundredweight received by farmers for common
ryegrass, 1947 to 1960.
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A change of 10 million dollars in regular A. C.P. pay-

ments to farmers in the South Atlantic and South Central sections

of the U.S., considered by itself, was on the average accompanied

by a change in the same direction of about $. 19 per hundredweight

in the price paid to producers for common ryegrass.

Estimates of Supply and Demand Functions

The step-by-step procedure used for estimating the supply

and demand functions for common ryegrass is discussed in Chapter

V. These two functions are shown in Figures 13 and 14.

The demand function. A simple-linear regression model,

using the method of least squares, was used to fit the demand curve

shown in Figure 13. The price per hundredweight received by the

processor (first handler) was used as the independent variable.

This is the price at which the common ryegrass moves from the

processor, or first handler, into the marketing channel. The

domestic disappearance of common ryegrass was used as the

dependent variable. This is the quantity of common ryegrass which

moves into the marketing channel associated with the wholesalers'

price.

The computed b-value is -.77. The computed r-value is



Figure 13. Estimated demand curve, fitted by the method of least
squares, representing price-quantity relationship of
common ryegrass, processors' level, 1948 to 1959

(Data taken fromAppendix Tables 3a and 3b).
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Figure 14. Estimated supply curve, fitted by the method of least
squares, representing price-quantity relationship of
common ryegrass, producers' level, 1939 to 1960
(Data taken from Appendix Tables 3a and 3b)
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-. 81 and is significant at the 1 percent level. The computed

average price elasticity of demand for the entire series of prices

and quantity is -.79.

The supply function. Simple -linear regres sion model,

using the method of least squares, also was used to fit the supply

curve shown in Figure 14. The price per hundredweight (t- 1)

received by farmers for common ryegrass was used as the inde-

pendent variable. This is the price which common ryegrass

producers respond to within a production year. In other words,

the production of common ryegrass produced in the current year

is a response to a one-year time lag in prices paid to farmers for

common ryegrass. From 1940 to 1960, a positive correlation, that

is, both series moved up and down together, was observed in 17

out of the 21 years.

A shift to the right of the supply function fOr common rye-

grass is suggested (see Figure 14). If all the price-quantity data

from 1939 to 1960 is considered in one simple-linear regression

model, an r-value of . 45 is obtained which is non- significant at the

5 percent level. Thus, the data were divided into two series,

1939 to 1949 and 1955 to 1960. A year-by-year shifting, or ratchet

effect, is suggested for the years 1950 to 1954. This shifting is
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indicated by the dotted line in Figure 14.

Technology, namely the use of nitrogen fertilizer, is the

most plausible explanation of this shift in the supply function.

For example, the average yield per acre from 1939 through 1949

was 409 pounds per acre. From 1950 through 1954, the average

yield per acre was 734 pounds per acre. The average yield per

acre for the years 1955 to 1960 was 970 pounds per acre.

Assuming that a shift has taken place in the supply function

for common ryegrass, the following b-values, r values and elasti-

city coefficients were computed:

Years 1939 through 1949, The computed b-value was . 39;
the computed r-value was . 75; and the computed average
elasticity of supply was . 65.

Years 1955 through 1960. The computed b-value was 2. 15;
the computed r-value was . 96 and the average supply èlasti-
city was 1. 29.

Summary and Implications

Implications drawn from the analysis of common ryegrass

are the most clear-cut of the three commodities considered. In

part, this is due to the fact that the time-series data available

concerning common ryegrass are more complete than in the case

of canning pears or asparagus. In addition, the relevant economic
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factors affecting the price of common ryegrass are fewer in number,

more easily classified and have a greater individual impact on

prices received by farmers.

The two most important factors affecting the price of com-

mon ryegrass for the current year are the carryover from pre-

vious years and tI current year's production of common ryegrass.

About 83 percent of the variation in the price paid to farmers for

common ryegrass is explained by these two variables. Of the two,

the impact of carry-over of common ryegrass on price is greater

than the current year's production.

The other variable considered, regular A. C. P. payments

in the South Atlantic and South Central sections of the United States,

is less important than the other two variables. However, consider-

able amount of common ryegrass is used in these sections for

winter cover and as a green-manure crop. By considering this

variable along with carryover and current year's production, 85

percent of the variation in the price paid to farmers for common

ryegrass is explained.

Being able to explain a high percentage of the variation in

price does not necessarily mean that cooperative bargaining efforts

will be successful. The final decision on whether or not to form a
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cooperative bargaining association as well as the chances of its

success- - depends on the knowledge of relevant economic factors

affecting the performance of the association. Common ryegrass

seed production is a case in point. Even though satisfactory

results are obtained from an economic analysis, growers of corn-

mon ryegrass seed face some serious limitations in their attempt

to use group action to improve their price and income position.

The economic limitations can best be presented by an analysis of the

supply and demand situation.

Implications drawn from a supply and demand analysis are

based on the assumption that the supply function for common ryegrass

is relatively more elastic (computed average elasticity of 1. 29) than

the demand function (computed average elasticity of -.79). Assum-

ing that these elasticity coefficients are good estimates of the

true price-quantity relationships which exist in both cases, the

following implications can be made concerning the effects of

pricing policy on the performance of a producer organization

attempting to bargain with processors on price and other contract

terms. The limitations and opportunities are as follows:

Limitations. The relative elasticities of supply and demand

(elastic supply, inelastic demand) suggest a serious problem in
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terms of fluctuations in price and quantity of common ryegrass. A

divergent price and quantity is suggested by the Cobweb Theory

analysis. The result is an unstable price (extreme fluctuations

up and down) as well as extremely low prices on the down-side of

the cycle.

Perhaps the most serious limitation to group bargaining

efforts is the elastic supply function. This means that a percentage

change in price is accompanied by a relatively greater percentage

change in the quantity of common ryegrass produced the following

year. The average elasticity of supply for the years 1955 through

1960 is 1. 29. Arc elasticities computed at different points on the

given supply function range from 1.19 on the upper portion ($7.50

to $8. 50) to 1.46 on the lower portion ($3.50 to $4. 50). This

indicates that common ryegrass seed growers are faced with a

serious supply response problem at all prices prevailing in the six

years considered.

Another limitation is associated with the demand function

for common ryegrass. Although the average elasticity of demand

for the years considered (1948 to 1959) is -.79, the elasticity

coefficients ranged from -. 42 at the lower end of the demand

function (arc elasticity between $4.50 and $5.50) to -1.51 at the
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upper end of the demand function (arc elasticity between $9. 50

and $10. 50). Unit elasticity falls between $7.70 and $8. 70, or at

about $8. 20. Pricing policy will vary, depending on the price level

of common ryegrass. For example, if the price is below $8. 20

(assumed unit elasticity), an increase in price will increase total

revenue. If the price is above $8. 20, an increase in price will

lower total revenue.

These pricing policy implications are drawn from considera-

tion of the demarri function alone, with no consideration given to the

effect of raising or lowering the price on supply response. The

final pricing policy is determined by supply and demand considera-

tions as well as existing legal statutes and federal and state pro-

grams.

Opportunities. In recent years, the price of common rye-

grass seed has fallen to a level represented by the inelastic portion

of the demand curve, indicating that an increase in price would

benefit producers if the offsetting effect of a higher price on

supply response is controlled. However, without some means of

controlling market supply, an increase in price is self-defeating.

Short-run gains from the increase in price are more than off-set

by long-run losses resulting from over-production.

On the demand side, action which tends to make the demand
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more inelastic benefits the producers. Such actions include new,

improved varieties, new us es, product differentiation, advertisng

and promotion, and dividing the commodity into different classes

according to use. Inorder for the action to be effective, each

class (use) needs to be represented by a different elasticity of

demand. If such classes could be set up with different elasticities

of demand, then the total revenue received by growers could be

increased. In addition, some of the factors listed above also may

actually expand demand for common ryegrass seed.

On t1 supply side, producers can exert the greatest

influence on the factors which affect their bargaining power.

Various measures for controlling production, that is, acreage

controls, quantity and quality controls and marketing quotas,

are available to ryegrass seed producers. Through group action,

these measures can be used to reduce the adverse affects (over-

production) of raising the price of common ryegrass. 2/

2/ The question of whether or not this type of action should
be taken is not of concern in this study. Only the alternative
courses of action and the consequences are suggested.
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CHAPTER VIII

ASPARAGUS

An economic analysis of the economic factors which influ-

ence the price paid to growers for canning asparagus was more

difficult to make than in the case of canning pears and common

ryegrass. In addition, the results were less satisfactory in

explaining the economic forces which affect price. Of the two meth-

ods of analysis used, only the multiple-linear regression model

gave results which could be defended from a logical point of view.

For that reason, discussion in this chapter is limited to a multiple-

linear regression model.

Selection of Independent Variables

The step-by-step procedure for selecting the independent

variables was the same as that described in Chapter V. These

variables are as follows: (1) U.S. per capita disposable income,

deflated; (2) holdover, canners, March 1; (3) utilization of aspara-

gus, processed, U.S.; and, (4) utilization of asparagus, fresh U.S.

Actual data (coded) were used for numbers (2), (3), and (4)

above and for the dependent variable (price). However, number (1),
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the per capita disposable income, deflated, was expressed in terms

of first differences of the coded data as preliminary examination of

the data indicated that this treatment would explain a higher percent

of the variation in the price paid to growers of canned asparagus.

Development and Use of Predictive Model

The mathematical model which represents the relationship

between the independent variables and the dependent variable is as

follows:

wh e r e

Y = B0 + B1X1 + B2X2 + B3X3 + B4X4 + E

Y = Season average price paid to Washington growers for
canning asparagus expressed as coded data, 1946 to
1960.

B0 = Constant term.

= U.S. per capita disposable income, deflated (1947-
49 = 100), expressed as first differences of coded data,
1946 to 1960.

X2 = Carryover, canned asparagus, canners, March 1,
24/2's, expressed as coded data, 1946 to 1960.

X3 Utilization, asparagus, processed, U.S., expressed
as coded data, 1946 to 1960. 1/

X4 = Utilization, asparagus, fresh, U.S., expressed as
coded data, 1946 to 1960.

1/ Data from this source converted from hundredweight to tons
for use in multiple-linear regression model.



137

B1, B, B3, B4 = Partial regression coefficients relating
the dependent variable (Y) to the respective
independent variables (X1, X2, X3, X4).

E = Unexplained random error, assumed to be normally
and independently distributed with mean 0 and
variance 2

Using the abbreviated Doolittle Method for the simultaneous

solution of linear equations, the following values were computed:

b = 9. 776880
b1 = .774921

b2 = .035384

b3 = .415310

b4 = -.427223

s2 = .56548

R = .8510
R2 = .7247

(F = 2. 14)

(F = .73)

(F = 4. 34)

(F = 3. 35)

All the b-values were non-significant at the 5 percent level.

In an attempt to improve the model, X2, (holdover, canned aspara-

gus, canners) was deleted and the new b-values, F-values, S2. R

and R2 were computed. The X-values (independent variables) were

reassigned in the reduced model as follows: X1 - - income (the same

as in original model); X2 - - processed asparagus (X3 in the original

model); and X3 -- fresh asparagus (X4 in the original model). The

new computed values were as follows:
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b = 8.270416
b = .914346 (F = 3.44)
b2 = .475758 (F = 6. 84)*
b3 = -.331001 (F = 2.74)

S2 = .539445
R = .8430
R2= .7111

Both b1 and b3 were non significant at the 5 percent level.

The following estimating equation was derived from the re -

duced model by substituting the b-values for the B-values and

deleting the error term:

Y = 8. 270416 + .914346X1 + .475758X2 -. 33l00lX3,

with X expressed as first difference of coded data and X and X
1 3 4

as coded data.

Using the above estimating equation, an estimated price was

computed for the years 1946 to 1960. A comparison of the actual

and estimated price is presented in Table 4. These values also

are shown in a graphic form in Figure 15.

Summary of the Estimating Equation

This analysis indicates that about 71 percent of the changes

in the prices paid to Washington growers for canning asparagus is

* Significant at the 5 percent level.
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Table 4. Actual and estimated season average price per hundred-
weight received by Washington growers for canning
asparagus and related variables affecting the price
received, 1946 to 1960 (Appendix Table 2),

Y xl x2 x3
Season Average Price Per Capita Utilized, Utilized

Year per Hundredweight Disposable Processed, Fresh,
Actual 1/ Estimated 2/ Income 3/ U.S. 4/ U.S.5/

(Dollars) (Dollars) (100 Dollars)(10, 000 Tons)(l00, 000
Cwts.)

1945 ---- ---- 13,79 6/
1946 8.75 8.96 13.50 10.99 12.92
1947 7.24 7.10 12.28 9.08 13.22
1948 8.00 8.74 12.44 8.63 11.42
1949 8.10 9.46 12.38 10.63 11.52
1950 10.15 10,13 13.22 10.62 11.97
1951 10,50 9.97 13.28 10.54 10.18
1952 9.75 9.31 13.39 9.70 11.11
1953 9.95 9.27 13.83 9.36 11.65
1954 10, 15 9.70 13.79 10.21 10.24
1955 11.15 11.72 14,50 12.94 10.14
1956 10,55 10.45 14,99 11.75 11.65
1957 8.50 9.11 14.79 11.45 13.38
1958 9.50 9.15 14.72 11.13 13.14
1959 9,95 10,32 15.35 11.83 12.54
1960 11.40 10.24 15,58 12.62 12.81
Estimating Equation: Y-value (actual price) expressed as actual data;

X expressed as first difference of coded data;
X and X expressed as coded data,3

Y = 8. 270416 + .914346X1 + .475758X2 -.331001 X3

Error of Estimate (s2) ------------------------------ .5394
Coefficient of Multiple Correlation (R) ---------------- .8430
Coefficient of Multiple Determination (R2)------------- .7111

1/ Actual season price received by Washington growers for canning
asparagus. 2/ Estimated price received by Washington growers for
canning asparagus computed from the above estimating equation.
3/ Per capita disposable income, United States, deflated (1947-49=
l00)(lOO-dollar units). 4/ Utilization, asparagus, processing, United
States (10, 000-ton units). 5/ Utilization, asparagus, fresh, United
States (1000, 000 cwt.units). 6/ The 1945 coded per capita disposable
income necessary to computiirst difference value for 1946.



Figure 15. Actual and estimated seasonaverage price per
hundredweight received by Washington growers for
canning asparagus, 1946 to 1960.
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explained by the three independent variables included in the model.

A change of $100 in the per capita disposable income (de-

flated, 1947-49 = 100), United States, considered by itself, was on

the average accompanied by a change in the same direction of about

$. 91 per hundredweight in the price paid to Washington growers for

canning asparagus.

A change of 10, 000 tons in the amount of asparagus utilized

by processing, considered by itself, was on the average accompanied

by a change in the same direction of $. 48 per hundredweight in the

price paid to Washington growers for canning asparagus.

A change of 100, 000 hundredweight in the amount of

asparagus utilized fresh, considered by itself, was on the average

accompanied by a change in the opposite direction of $. 33 per

hundredweight in the price paid to Washington growers for canning

asparagus.

Summary and Implications

The study of relevant economic factors affecting the price

received by growers for canning asparagus represents a contrast

to the common ryegrass analysis. In the case of asparagus, time-

series data are less complete, more difficult to obtain and less
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consistent. Since asparagus is a rather minor crop, even a

relatively minor vegetable crop, the deficiency in the quantity

and quality of the data can be ex;pected. This lack of reliable

information makes logical negotiations for price more difficult.

Partly as a result of the above limitations, the analysis

of the factors affecting the price of canning asparagus was the least

satisfactory of the three commodities considered. The use of other

methods of analysis may have given more satisfactory results.

However, inability to quantify and test data does not necessarily

mean that attempts by producers to bargain with processors will

be unsuccessful. In fact, they may be more successful in achieving

their objectives through bargaining than producers who have more

satisfactory data on which to base their analysis.

Attempts to estimate supply and demand functions were

especially difficult. No consistent and logical relationships could

be established. Several methods were used to estimate the demand

function for asparagus and all resulted in a direct relationship

between price and quantity. This relationship would be difficult to

defend from the standpoint of economic logic. As for the supply

function, no statistically significant coefficient was established.

The fact that the results in this study were unsatisfactory

does not necessarily mean that there are no consistent relationships
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present in the timeseries data used. On the contrary, a different

method of analysis may have given consistent and satisfactory

results.

From the results obtained in this study on canning asparagus

the following limitations and opportunities can be expressed con-

cerning attempts by producers to bargain with processors on price

and other contract terms.

This study indicates that one of the serious limitations is

the lack of quantity and quality of data available concerning the

production and marketing of canning asparagus. Other limitations

include the perishability of the commodity, the large amount of

hand labor required to harvest the crop, the inability to store

the crop on the farm and the small number of buyers of the

commodity. However, in spite of these limitations, there is

every indication that a number of important factors affecting the

bargaining power of producers are in their favor. In particular,

there is a strong indication that asparagus production response is

insensitive to price changes, indicating an inelastic supply function.

On the demand side, this study indicates a positive correlation

between income and the price paid to producers for canning

asparagus.
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CHAPTER IX

CONCLUSIONS

During the past decade, increasing interest has been expressed

by producers of many agricultural commodities in the possibility of

using cooperative bargaining associations as a means of improving

their price and income position. This has been particularly true in

the fruit and vegetable industries, although recently other commodity

groups have attempted some type of bargaining activity.

A clear-cut JyesH or Hnot cannot be given as to the wisdom of

using bargaining activity to bring about an improvement in the in-

come position of producers of a particular commodity. The term

"it depends on" characterizes the opportunities and limitations of

bargaining activity in agriculture. It depends on whether or not

the economic and non-economic foices are working "for" or

"against" the producer; and, it depends on the wisdom and the

judgment of the producers (and the officers of the association re-

presenting the producers) in their use of available economic, politi-

cal and legal tools for improving their income position through

organized group action.

The conclusions are divided into five parts: (1) Reconsideration
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of criteria for judging the performance of group bargaining organiza-

tions; (2) an analysis of the factors affecting the performance of a

group bargaining organization; (3) the effect of supply and demand

elasticities on bargaining power; (4) the opportunities and limitations

of group bargaining; and, (5) short-run and long-run pricing

policies.

Reconsideration of Criteria

The four major indexes for judging the performance of a

cooperative bargaining association are (1) price, (2) fringe benefits,

(3) gross income, and (4) net income.

In agricultural bargaining cooperatives, considerable attention

has been focused on price as an index of performance. Part of this

emphasis is a carryover from industrial bargaining where wage

rates are the primary concern of labor unions. However, the

situation is quite different in agricultural bargaining. Rather than

selling a personal service in the form of labor, the agricultural

bargaining organization deals in a commodity. While it is true that

considerable labor may be involved in the production and harvest of

the commodity, other factors of production, such as land and capital,

add significantly to the cost of production.

The importance of price cannot be ignored. However, if all the
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emphasis is placed on price, other factors which contribute to the

income position of producers will be ignored. Thus, price repre-

sents only a partial index for judging the performance of coopera

tive bargaining associations.

Fringe benefits, such as quantity, quality and delivery terms,

offer another index for judging the performance of bargaining attempts.

However, just as in the case of price, fringe benefits, in themselves,

offer only a partial index to performance. When combined with price,

the two represent a fairly satisfactory index for judging performance.

However, this is not a fixed index which applies to all commodities.

What may be an important consideration in the case of one commodity

may be of little importance in another.

Income, either gross or net, is another index of performance

of bargaining activity. Gross income, however, is a misleading

index as a large number of variables contribute to this measure of

performance. It is difficult to isolate the benefits derived from

bargaining from the total benefits derived from all sources. Net

income decreases the factors which need to be considered, but it

is still difficult to isolate the contribution of bargaining activity to

net income.

In the final analysis, price is probably the best single index
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of performance. However, the consequences of price changes

(especially upward) must be fully recognized if the bargaining

association is to use price as an index of performance. A price

that is considerably higher than that justified by existing economic

conditions may soon lead to the downfall of the organization which

brought about the higher price in the first place.

Analysis of Factors Affecting Performance

Perhaps a more useful way of looking at bargaining power is

to question the effect of various factors on the performance of a

cooperative bargaining association. These factors either "add to"

or "take away'1 bargaining power of producers. The effect of

each of these on bargaining power is as follows:

1. How many substitutes for a commodity are available at
the consumer level? In general, few substitutes "add to"
bargaining power; many substitutes "take away" bargaining
power.

2. How many other uses are there for the commodity? In gene-
ral many uses "add to" bargaining power; few uses "take away"
bargaining power.

3. Is there an expanding or declining total demand for the
commodity as the result of changes in consumers' incomes
and/or other determinants of demand? In general, an
expanding total market demand "adds to" bargaining power;
a declining market demand "takes away" bargaining power.



4. How seasonal is the consumption of the commodity? In
general, an allyear demand "adds to" bargaining power;
highly seasonal demand takes away" bargaining power.

5. To what degree is product differentiation possible? In
general, product differentiation "adds to" bargaining power;
little or not product differentiation "takes away" bargaining
power.

6. Is it difficult or easy to change the volume of production
in the short run? In general, difficulty of changing the
volume of production "adds to" bargaining power; ease of
changing the volume of production "takes away" bargaining
power.

7. How perishable is the commodity in the producers' hands?
In general, low perishability "adds to" bargaining power; high
perishability "takes away" bargaining power.

8. Can the commodity be stored by the producer? In general,
a crop that can be stored by the producer "adds to" bargaining
power; a crop which cannot be stored "takes away" bargaining
power.

9. What is geographic extent of the production area for the
commodity? In general, a small production area "adds to"
bargaining power; a large production area "takes away"
bargaining power.

10. What are the potential competing areas of production for
the commodity? In general, few potential competing production
areas "adds to" bargaining power; many potential competing
areas "takes away" bargaining power.

11. Is it easy or difficult for new producers to enter production
of the commodity? In general, difficult entry "adds to"
bargaining power; easy entry "takes away" bargaining power.

12. Can supply be controlled through quantity and/or quality
restrictions? Ease of controlling supply be these methods
"adds to" bargaining power; difficulty of controlling supply
by these methods "takes away" bargaining power.



149

13, How concentrated are the buyers of a commodity? In
general, many buyers "adds to" bargaining power, few buyers
"takes away" bargaining power.

14, Are there few or many producers of a commodity? In
general, few producers of a commodity "adds to" b gaining
power; many producers "take away" bargaining power.

15. Is economic-marketing information readily available and
accurate? Good economic-marketing information "adds to"
bargaining power; poor information "takes away" bargaining
power.

16. Can the action of members be controlled by the association?
In general, effective control over the action of members "adds
to" bargaining power; poor control over members' actions
"takes away" bargaining power.

17. What is the level of management of the association?
Good management of a cooperative bargaining association
"adds to" bargaining strength; poor management "takes
away" bargaining strength.

18, Is there a chronic surplus of the commodity? In general,
the absence of a chronic surplus situation "adds to" bargaining
power; a chronic surplus situation "takes away" bargaining
power.

Effect of Supply and Demand Elasticities on Bargaining Power

In this study, four postulated supply and demand relationships

were presented. They were: (1) Inelastic supply, inelastic de-

mand; (2) inelastic supply, elastic demand; (3) elastic supply,

inelastic demand; and, (4) elastic supply, elastic demand. The

following is a discussion of the chances of success of bargaining

activity in each of the four postulated supply and demand situations.
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Inelastic supply, inelastic demand. The chances of success

are good to excellent, given these supply and demand conditions.

In this case, the chances of success are the best of the four supply

and demand relationships postulated. The inelastic supply indicates

that the organization will not be faced with an extremely serious

supply response situation if the price is raised. The inelastic

demand function indicates that price can be raised without a

negative effect on total revenue.

Inelastic supply, elastic demand. The chances of bargaining

success are fair to good, given these supply and demand conditions.

As in case 1, the inelastic supply function works in favor of the

producers. The elastic demand situation, however, indicates

close substitutes for the commodity are avilable. Pricing

policy will be affected as raising the price adversely affects

producer's income in two ways: (1) Total revenue is decreased;

and (2) close substitutes take over part of the market held by the

commodity.

Elastic supply, inelastic demand. Given these supply and

demand ccnditions, the chances of success are fair to poor, de-

pending on the action taken by producers to control production
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response. Aithought the inelastic demand for the commodity will,

in general, increase the producers' bargaining power, this gain

will be more than offset by the negative effects of the elastic supply

function. However, if production response to a higher price can be

controlled, then the chances of success are considerably better.

In fact, they may be as good as, or even better than, in Case II.

The reason for this is that the producer can exert considerable

influence on the supply side, whereas, he has little influence on

the factors which affect the elasticity of demand.

Elastic supply, elastic demand. The chances of success in

bargaining activity are poor given these supply and demand conditions.

Of the four cases considered, producers have the least bargaining

power in this situation unless they can influence the factors affecting

the elasticity of supply and demand.

Opportunities and Limitations

The question of what the bargaining association "can do" and

"can not do" has been discussed at length in previous chapters.

Here is a summary of some of the opportunities and limitations.

Opportunities. Producers of certain agricultural commodities

can achieve some measure of success in improving their income



152

position through bargaining activity. Under certain economic, legal

and political conditions, this improvement in income position can be

brought about by more favorable price and/or other contract terms.

In some cases, a cooperative bargaining association is only the

first step to a producer organization which not only bargains with

processors on price and other contract terms, but provides neces-

sary services to the members as well. Finally, a cooperative

bargaining association can provide the "mis sing link" to an efficient

marketing system through the use of contracts as an "aid" to the

pricing mechanism.

Limitations. Bargaining activity in agriculture is no substitute

for decisions based on sound economic principles. In fact, an under-

standing of the underlying supply and demand conditions should be

the "starting point" of organized group bargaining. Bargaining

associations must "live" within the restraints placed on their

activity by economic, social, political and legal conditions. Any

attempt to exercise influence outside these limits will eventually

result in failure. Not all commodity groups will be successful in

their bargaining activities. Some will lack the economic factors

favoring bargaining success. Others will lack the know-how and

strategy necessary to bargain successfully.
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Short-run and Long-run Considerations

The pricing policy of a cooperative bargaining association

has both short-run and long-run implications. Long-run considera-

tions, cannot be sacrificed for short-run gains if the bargaining

effort is to be of continuing value to the producers. Long-run

success is based on year-to-year successes but a relatively high

price in a given year does not mean very much. In fact, forcing

price beyond economic levels in a given year may create problems

in a subsequent period. When the strategy of bargaining is consider-

ed, producer groups may need to give up some short-run gains in

order to achieve long-run objectives. However, from the stand-

point of member interest in the bargaining association, the year-

to-year benefits must be apparent to the members of the organiza-

tion. It takes a well-informed membership to recognize the neces-

sity of both short-run and long-run pricing policies.
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Appendix Table la. Pears: Estimated and actual production, all pears, U.S.; estimated and actual
production, Bartlett pears, California, Oregon and Washington; season-average
price, growers, canning pears, U.S. ; season-average price, Bartlett pears,
growers, Washington; f. o.b. price, Pacific Coast canned pears, 24/2-1/2's.

(1) (2) (3) (4) (5) (6) (7) (8)
Estimated Actual Estimated Actual Season- Season- Season- f. o. b.
productior production, production, production average average average price
all pears, all pears, Bartlett Bartlett price, price, price, Pacific
U.S., U.S., pears, Cal., pears, CaL, canning Bartlett Bartlett Coast
June 1 Ore., Wash., Ore., Wash.,pears, pears, pears, canned

Year 1/ 1/ June 1 growers growers,grower pears,
U.S. Cal. 2/ Wash.3/ 4/

(100, 000 tons) l(Dollars /ton) (Dollars /bushel) (DoHars / Case)
1942 7. 15 7.49 3.62 3.83 64.60 1.51 1.72
1943 5.93 6.00 3.58 4.05 69.50 1.54 2.02
1944 6.79 7.79 3.50 4.35 76.70 1.92 1.80
1945 7.69 8.30 4.69 4.96 72.70 1.73 1.80
1946 7.94 8.40 4.49 4.94 90.90 2.40 1.94
1947 8.22 8.61 4.70 4.99 73.20 1.75 1.85 7.25
1948 6.73 6.42 3.76 3.67 113.00 2.88 2.75 8.10
1949 8.21 8.88 4.91 5.41 30.20 .74 .74 5.30
1950 6.81 7.60 4.11 4.52 79.30 1.73 2.70 7.80
1951 7.63 7.32 4.45 4.66 96.00 2.33 2.65 7.86
1952 7.36 7.55, 4.59 4.97 45.60 1.08 1.23 6.49
1953 7.88 7.09 4.85 4.22 63.30 1.61 1.45 6.91
1954 7.11 7.42 4.89 5.01 71.00 1.68 1.89 6.92
1955 7.48 7.22 4.89 4.92 68.20 1.69 1.66 6.72
1956 7.15 7.88 4.72 4.91 76.80 1.92 2.20 6.89



(1) (2) (3) (4) (5) (6) (7) (8)
1957 8.01 7.73 5.48 5.13 65.00 1.58 1.41 6.25
1958 6. 91 7.05 4. 26 4.47 90.00 2. 05 1.74 6. 88
1959 8.01 7.36 5.35 4.91 65.00 1.61 1.62 6.15
1960 6.93 6.25 4.64 4.24 2.00 2.25 6.50

Source: Columns 1 through 4, 1942-60 (43, various pages).
Column 5 1942-56 (42, p. 41).

1957-60 (41, p. 76-78).
Column 6 1942-56 (42, p. 59).

1957-59 (41, p. 76-78).
1960 (personal correspondence).

Column 7 1942-56 (42, p. 53).
1957-59 (41, p. 76-78).
1960 (personal correspondence).

Column 8 1947 (20, p. 10)
1948-60 (21, p. 16).

1/ Converted from bushels to tons on the basis of 41 bushels per ton.

2/ Price per bushel converted from price per ton on the basis of 48 pounds per bushel.

3/ Price per bushel converted from price per ton on the basis of 50 pounds per bushel.

4/ f. o. b. prices based on marketing year, June through May.
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Appendix Table lb. Pears: Utilization, canned and fresh, all pears, U.S.
; holdover, canners,

June 1, 24/2- 1/2's; f. o. b. commercial domestic movement, Pacific
Coast canned pears; pack, competing fruits, total and per capita; per
capita disposable income, U.S., deflated and current prices.

(1) (2) (3) (4) (5) (6) (7) (8)
Utilized, Utilized, Holdover, f. o. b. Total PQr Per Per
caei, fresh, canners, commercial pack, capita capita capita
all pears, all pears, canned domestic competing pack, disposable disposablc.
U.S. 1/ U. S. 1/ pears, movement, fruits corn- income, income,

Yei June 1, Pacific 3/ petingU.S., de-- U.S.
24/2- 1/2's Coast fruits, flated current

canned 4/ prices
pears 2/

(100, 003 tons) (Million cases) (10 million
cases)

(Cases!
1-0 persons)

(100 dollars)

1942 2.63 3,80 1.00 ---- 4.15 3.17 12.50 8.71
1943 2.09 3.10 .70 ---- 3.20 2.49 13.20 9.76
1944 2.40 4.27 .20 ---- 4.33 3.37 14.10 10.61
1945 2.33 4.71 .30 ---- 3.67 2.84 13.79 10.75
1946 2.78 4.60 .20 ---- 5.91 4.27 13.50 11.36
1947 3.29 4.37 .40 4.87 4.99 3.50 12.28 11.80
1948 2.81 2.87 .80 3.66 5.44 3.75 12.44 12.91
1949 3.06 4.34 .80 5.63 5.38 3.65 12.38 12.72
1950 3.27 3.11 .60 4.82 5.93 3.95 13.22 13.69
1951 3.66 2.95 .60 4.35 6.51 4.31 13.28 14.74
1952 3. 35 3.54 1.70 5.70 6.21 4.05 13.39 15.20
1953 3. 24 3. 25 L 50 5.40 7. 02 4. 50 13.83 15.82
1954 3. 84 2.79 . 90 6. 27 6. 95 4. 37 13.78 15.82



(1) (2) (3) (4) (5) (6) (7) (8)
1955 4.03 2.80 1.60 6.7.6 7.98 4.91 14.50 16.60
1956 4. 26 3. 19 1.70 6.79 8.81 5. 33 14.99 17.. 42
1957 3.69 3.50 2.60 7.75 8.07 4.79 14.79 18.04
1958 3.58 3.09 2.50 7.08 8. 13 4.75 14.72 18. 26
1959 3.72 3. 24 2. 10 8.01 9. 35 5.36 15.35 19. 05
1960 3.64 2.33 2.30 7. 13 9.85 5.55 15. 585/ 19. 695/

Source: Columns 1 and 2, 1942-60 (43, various pages).
Column 3 1942-60 (39, private correspondence).
Column 4 1947 (20, p. 7).

1948-60 (21, p. 16).
Columns 5 and 6, 1942-45 (7, p. 158-159).

1946-60 (8, p. 138- 139).
Columns 7 and 8, 1942-60 (1.1, p. 143).

1/ Converted from bushels to tons on the basis of 41 bushels per ton.

2/ f. o. b. commercial domestic movement of Pacific Coast canned pears based on marketing
year, June through May.

3/ Combined pack of cling and freestone peaches, apricots, fruit cocktail, applesauce and pineapple.

4/ Combined pack of cling and freestone peaches, apricots, fruit cocktail, applesauce and pineapple
divided by population eating out of civilian food supplies.

5/ Preliminary estimates.
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Appendix Table Za. Asparagus: Weighted season-average price, growers, total crop, U.S.
season-average price, growers, fresh, U.S.; season-average price,
growers, processed, U. S.; season-average price, growers, processed,
Washington; production, total crop, U. S. ; utilized, fresh, U. S. ; utilized,
processed, U.S.; acres, U.S.

(1) (2) (3) (4) (5) (6) (7) (8)
Weighted Season- Season- Prices Total Utilized, Utilized, Production1
season- average average receive4 production1 fresh processed asparagus,
average price, price, growers, asparagus, asparagus, asparagus, acres,
price, fresh processed processed U.S. U.S. U.S. U.S.
aspãragu asparagus, asparagus, asparagus,Year total crop, U.S. U.S. Washington
U.S.

(Dollars/Cwt.) (100, 000 Cwt.) (10, 000
- acres)

1945 10. 37 13. 26 8.60 8, 00 32.44 12.34 20.09 12.. 25
1946 10.59 12.51 9.47 8,75 34.90 12.92 21.97 11.88
1947 9.34 12.35 9.65 7,24 31.38 13.22 18.16 11.72
1948 9.63 11.56 9.36 8,00 28.68 11.42 17.26 11.94
1949 10.11 12.15 9.01 8.10 32.77 11.52 21.25 12.73
1950 11.39 12.90 10.55 10.15 32.21 11.97 21.24 13.16
1951 12.80 14.13 12.16 10.50 31.27 10.18 21.08 13.11
1952 11.56 13.47 10.48 9,75 30.52 11.11 19.41 13.18
1953 11.19 12.89 10.15 9.95 30.38 11.65 18.72 13.49
1954 12.03 13.46 11.31 10,15 30.67 10.24 20.43 14.37
1955 13.07 15.00 12.32 11. 15 36.02 10. 14 25.88 15., 18
1956 12.27 14.29 12.28 10.55 35.16 11.65 23.49 15,34

(J



(1) (2) (3) (4 (5) (6) (7) (8)
1957 10.68 12. 98 9.33 8.50 36.27 13.38 22.89 15,50
1958 10. 85 12. 84 9. 68 9. 50 35.40 13. 14 22. 26 15.. 80
1959 11.20 13.66 9.89 9.95 36.20 12.54 23.66 16.00
1960 11.83 13.65 10.95 11.40 37.49 12.31 25.08 15.84

Source: Column 1, 1945-59 (45, p. 215).
1960 (44, p. 13)

Column 2, 1945-59-(45, p. 215).
1960 (44, p. 14-15).

Column 3, 1945-59 (45, p. 215).
1960 (44, p. 14-15).

Column 4, 1945-59 (45, various pages).
1960 (44, various pages).

Column 5, l945-59(45, p. 215).
1960 (44, p. 13).

Column 6, 1945-59(45, p. 215).
1960 (44, p. 14-15).

Column 7, 1945-59-(45, p. 215).-
1960 (44, p. 14-15).

Column 8, 1945-59(45, p. 215).
1960 (44, various cages).
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Appendix Table Zb. Asparagus, Utilized, fresh, California; utilized, processed, California;
utilized, processed, Washington; total pack, U.S.; frozen, U.S.;
carryover, March 1, 24/Z's; per capita consumption, canned.

(1) (2) (3) (4) (5) (6) (7)
Utilized, Utilized, Utilized, Total pack, Frozen Carryover, Per
fresh processed processed canned asparagus, canners, capita
asparagus, asparagus, asparagus, asparagus, U.S. canned consumption,California California Washington 24/2- 1/2's asparagus, canned

Year U.S. March 1, asparagus
24/2's

(100, 000 cwt. )(lO, 000 tons)(l, 000 tons) (Million cases)(Million (100, 000 (Pounds)
-

-pounds) cases) - -

1945 3.56 5.33 9.40 4.35 20.64 1.00 .48
1946 4.89 6.43 12.40 4.58 28.32 3.00 1.31
1947 6. 17 4.92 8. 96 3. 83 10.74 2.00 .77
1948 4.91 4.30 12.00 3.62 18.32 3.00 .94
1949 5.08 5.79 14.00 4.42 18.42 2.00 .86
1950 6.20 5.80 10.66 4.53 22.31 3.00 .88
1951 4.65 5.53 12.25 4.80 23.56 5.00 .94
1952 5.63 4.88 11.46 4.35 25.46 8.00 .87
1953 5.78 4.59 11.62 4.02 32.95 9.00 1.03
1954 4.85 5.18 11.60 4.98 25.78 3.00 .99
1955 4.28 7.45 12.74 6.25 28.67 6.00 .88
1956 6.17 6.06 14.95 5.42 37.67 17.00 1.00
1957 7.63 5.66 15.00 5.89 31.20 17.00 1.03

0'
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(1) (2) (3) (4) (5)
1958 643 5.94 11..30 6.L8 24.37
1959 6.67 6. 00 13. 00 5. 81 32.74
1960 1/ 6.41 16.00 6.54 40.03

Source: Column 1, 1945-59 (45, various pages).
1960 (44, various pages).

Column 2, 1945-59 (45, various pages)..
1960 (44, various pages).

Column 3, 1945-59 (45, various pages).
1960 (44, various pages).

Column 4, 1945-59 (45, p. 262).
1960 (44, various pages).

Column 5, 1945-59 (45, p. 264).
1960 (44, various pages).

Column 6, 1945-60 (39, personal communication).
Column 7, 1945-60 (44, p. 21, October, 1961).

1/ Preliminary

(6) (7)
16.00 1.03
13.00 1.02
11.00 .93
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Appendix Table 3a. Coxnxnon ryegrass: Acres, production, carryover, domestic supply, domestic
disappearance.

(1) (2) (3) (4) (5) (6) (7) (8)Acres Total Carryover, Carryover, Total Production Domestic Domestic
harveste4 produc- dealers on farms, carryover, and carry- supply, disappear-common tion, and common common over, common ance,
ryegrass common govern- ryegrass ryegrass common ryegrass common

Year ryegrass ment, ryegrass ryegrass
common
ryegrass

(10,000 (lO,000,000pounds) -

acres) -

1939 5. 50 3. 05 -- - - -- -- -- - - 3. 05 3.03 2.42
1940 6.50 2.75 ---- ---- .61 3.36 3.26 2.41
1941 7.00 2.40 ---- ---- .85 3.25 3.l3 2.25
1942 8.40 3.00 ---- ---- .88 2.88 3.88 2.93
1943 6.00 2.30 ---- ---- .95 3.25 3.23 2.98
1944 7.20 3.10 ---- ---- .94 4.04 3.84 2.70
1945 8.00 3.95 ---- ---- 1.14 5.09 4.79 3.97
1946 9. 20 5. 10 . 82 -- -- .82 5.92 5. 87 3.43
1947 8.70 4.75 2.44 ---- 2.44 7.19 7.14 4.51
1948 - 7. 30 3. 27 2.64 -- - - 264 5. 90 5.71 5. 10
1949 8.60 4.22 .56 .05 .61 4.83 4.87 4.12
1950 11.50 7.24 .67 .08 .75 8.00 7.98 6.67
1951 10.00 660 1.20 .11 1.31 7.91 7.94 6.52
1952 11.30 9.04 1.16 .26 1.42 10.46 10.49 9.16

-J



(1) (2) (3) (4) (5) (6) (7) (8)
1953 10.00 6.60 1.28 .04 1.32 7.92 7.23 7.07
1954 11.50 10.58 .81 .05 .86 11.44 9.40 7.28
1955 12.40 12.15 1.65 .48 2.12 14.28 13.92 9.54
1956 8.90 8.90 2.43 1.94 4.37 13.27 12.68 8.54
1957 7.20 6.70 3.07 1.07 4.14 10.84 10.85 8.72
1958 7.20 6.34 1.86 .27 2.13 8.47 8.47 7.13
1959 12.40 13.64 1.22 .13 1.35 14.99 15.11 9.36
19601/ 11.50 10.70 3.71 2.05 5.75 16.45 16.45 ----2/

Source: Columns 1 through 8, 1939-60 (46, various pages).

1/ Preliminary.

2/ Data not available.



Appendix Table 3b. Common ryegrass: Season-average price, farm and wholesale. Perennial
ryegrass, season-average price, farm and wholesale. Agricultural
Conservation Program payments to farmers in South Atlantic and South
Central Regions of U. S.; temporary cover in South Atlantic and South
Central Regions of U.S.

(1) (2) (3) (4) (5) (6)

Season-average Season-average Seasoñ-àverage Season-average A. C.P. Temporary
price, farm price, wholesale price, farm price, wholesale pay- cover 3/ear level, common level, common level, perennial level,perennial ments
ryegrass ryegrassl/ ryegrass ryegrass 1/ 2/

(Dollars/cwt.) (10 million (Million
- dollars) acres)

1939 4.20 ---- 8.00
1940 3.10 ---- 8.00
1941 4.30 ---- 8.85 ----
1942 5.00 ---- 10.50 ---- ----

1943 7.90 ---- 13.50 ---- 18.36 15.89
1944 7.00 ---- 12.90 ---- 15.30 11.74
1945 7.50 ---- 14.00 ---- 17.35 12.46
1946 7.50 8.05 4/ 14.00 15. 17 4/ i.a. 35 15.20
1947 5.95 6.45 9.40 10.41 8.44 11.60
1948 7.80 8.41 10.70 11.72 10.26 11.42
1949 9.70 10.31 13.30 14.12 9.64 11.75
1950 7.50 8.23 12.50 13.56 5.42 7.33
1951 9.00 9.54 13.60 14.19 9.55 10.06
1952 6.70 7.45 9.40 10.97 10.65 10.74

I-

0'
0



(1) (2) (3) (4) (5) (6)

1953 8.90 9.40 11.60 13.07 10.67 10.16
1954 7.00 7.76 13.00 16.24 9l6 9.35
1955 5.60 6. 18 9.40 9.33 7. 16 4.50
1956 4.75 4.95 7.00 8.23 6.72 4.32
1957 4.40 5.07 5. 10 6. 00 8.85 5.83
1958 7.80 8.38 9. 10 10.59 9.31 5.33
1959 5.50 5.70 9.80 10.78 9.36 5.65
1960 3.70 4.254/ 6.40 7.574/ 9.39 4.42

Source: Columns 1 and 3, 1939-60 (46 various pages).
Columns 2 and 4, 1947-59 (unpublished reports and invoices from ryegrass seed

wholesalers).
Columns 5 and 6, 1943-60 (45, various pages).

1/ Unpublished data from reports and invoices from ryegrass seed wholesalers.

2/ Agricultural conservation program (A. C. P.) payment to farmers in South Atlantic and
South Central sections of the United States.

3/ Acres in temporary cover (green manure and winter cover) in SouthAtlantic and South
Central sections of the United States.

4/ Estimated.

I-
-J
0



Appendix Table 4. Statistical relationship between price paid (dependent variable) to
Washington growers for canning pears and various factors (inde-
pendent variables) affecting the price paid for canning pears.

(1) (2) (3) (4) (5) (6)

ireatment Mean- Mean Reg.- Corr. Signifi-
of Data of of Coef- Coef- cant

Independent Variables (F. D. = First Independent de- ficient ficient Level
Difference) Variable pendent

sc-units) Variable
($/bu.)

x - b r

1. Estimated production, Bartlett A. Coded 4.50 1.87 -. 38 -.43 N.S.
pears, Cal., Ore., Wash., Junel, B. F.D., Coded .06 .03 -.79 -.64 S(l%)
1942 to 1960 (100, 000-ton units) C. Log, Coded 5.65 1.87 -.37 -.43 N.S.

2. Actual production, Bartlett pears, A.. Coded 4.64 1.87 -.54 -.51 S(5%)
Cal., Ore., Wash., 1942 to 1960 B. F.D., Coded .02 .03 -.88 -.73 S(1%)
(100, 000-ton units) C. Log, Coded 5.66 1.87 -5.41 -.49 S(5%)

3. Estimated production, all pears A. Coded 1.30 1.87 .01 .02 N.S.
except Cal., Ore., Wash., 1940 B. F. D., Coded -.08 .03 .40 . 17 N.S.
to 1960 (100, 000-ton units)

4. Actual production, all pears A. Coded 1.26 1.87 -. 12 -. 11 N.S.
except Cal., Ore., Wash., B. F.D., Coded -.09 .03 -.51 -.29 N.S.
1942 to 1960 (100, 000-ton units) C. Log, Coded 5.07 1.87 -.24 -.08 N.S.

-J
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(1) (2) (3) (4) (5) (6)
5. Estimated production, all pears, A. Coded 7. 37 1. 87 -. 41 -.50 S(5%)

United States, June 1, 1942 to B. F.D.Coded -.01 .03 -.60 -.68 S(l%)
1960 (100, 000-ton units) - -

6. Actual production, all pears, A. Coded 7.49 1.87 -.28 -.44 N.S.
United States, 1942 to 1960 B.F.D., Coded -.07 .03 -.52 -.68 S(l%)
(100, 000-ton units) C. -Lo-g, Coded 5.88 1.87 -4.94 -.40 N.S.

7. Utilization, canned, all pears, A. Coded 3. 25 1.87 .01 .02 N.S.
United States, 1942 to 1960 (100, 000-B. F.D., Coded .06 .03 .14 .06 N.S.
tonunits) C. Log, Coded 5.50 1.87 .02 .00 N.S.

8. Utilization, fresh, all pears, A. Coded 3.47 1.87 -.31 -.42 N.S.
United States, 1942 to 1960, B. F.D.,Coded -.08 .03 -.91 -.81 S(1%)
(100,000-tonunits) C. Log, Coded 5.53 1.87 -2.62 -.44 N.S.

9. Holdover, canners, 24/2-1/2, A. Coded 1.18 1.86 -.16 -.25 N.S.
June 1, 1942 to 1960 (1,000,000- B.F.D., Coded .07 .03 -.71 -.28 N.S.
case units)

10. Per capita disposable income, A. Coded 13. 34 1. 74 . 15 . 37 N. S.
United States, deflated (1947-49), B. F. D., Coded .30 .06 .45 .35 N.S.
1942 to 1959 (100-dollar units) C. Log, Coded 3.12 1.74 4.92 .40 N.S.

11. Per capita disposable income, A. Coded 13.26 1.74 .04 .27 N.S.
United States, current prices, B. F. D., Coded .70 . 06 . 86 .49 N. S.
1942 to 1959 (100-dollarunits) C. Log, Coded 3.10 1.74 1.45 .36 N.S. -J



(1) (2) (3) (4) (5) (6)
12. Combined pack of cling and freestone A. Coded 6.29 1.83 .-02 . 17 N.S.

peaches, apricots, fruit cocktail, B.F.D., Coded .31 .06 .23 .22 NS.
apple sauce, pineapple, United States, C.- Log, Coded 7.77 1.83 .46 . 12 N.S.
1942 to 1960 (10, 000, 000-case units)

13. Per capita consumption, cling and A. Coded 4.03 1.80 .04 .07 N.S.
freestone peaches, fruit cocktail, apple B. F. D. ,Co±d . 14 .35 .30 .20 N.S.
sauce, apricots, pineapple, United C. Log,- Coded 2.60 1.80 .40 .07 N.S.
States, 1942 to 1959 (case units/lO
persons)

-J



Appendix Table 5. Statistical relationship between price paid (dependent variable) to
California growers for canning pears and various factors (independent
variables) affecting the price paid for canning pears.

(1) (2) (3) (4) (5) (6)
Mean Mean Reg-. Corr. Signifi-

Treatment of of Coeff. Coeff. cant
Independent Variables of Data Indep. Dep. Level

- Var. Var.
(x-units) ($/bu.)-x b r

1. Estimated production, Bartlett A. Coded 4.50 1.78 -.27 -.33 N.S.
pears, Cal., Ore., Wash., June 1, B. F.D.,Coded .06 .03 -.79 -.64 S(l%)
1942 to 1960 (100, 000-tonunits) C. Log, Coded 5.65 1.78 -.243 -.29 N.S.

2. Actual production, Bartlett A. Coded 4. 64 1.78 -. 47 -.47 S(5%)
pears, Cal., Ore., Wash., 1942 B. F. D., Coded .02 .03 -.92 -.80 S(1%)
to 1960 (100, 000-ton units) C. -Log, Coded 5.66 1.78 -4.71 -.46 S(5%)

3. Estimated production, all pears A. Coded 1. 30 1. 78 . 04 .04 N. S.
except Cal., Ore., Wash., June 1, B, F.D.,Coded -.08 .03 -,-05 .02 N.S.
1942 to 1960 (100, 000-tonunits) C. Log, Coded 5.09 1.78 .18 .19 N.S.

4. Actual production, all pears A. Coded 1. 26 1. 78 -. 06 -. 07 N. S.
except Cal., Ore., Wash., 1942 B. F.D.,Coded -.09 .03 -.23 -.14 N.S.
to 1960 (100, 000-ton units) C. Log, Coded 5.07 1.78 -.10 -.10 N.S.

-4



5. Estimated production, all pears,
United States, June 1, 1942 to
1960 (100, 000-ton units)

6. Actual production, all pears,
United States, 1942 to 1960.
(100, 000-ton units)

7. Utilization, canned, all pears,
United States, 1942 to 1960
(100, 000-ton units)

8. Utilization, fresh, all pears,
United States, 1942 to 1960
(100, 000-ton units)

9. Holdover, canners, 24/2-1/2,
June 1, 1947 to 1960 (1, 000, 000-
case units)

10. Per capita disposable income,
United States, deflated (1947- 49),
1942 to 1959 (100-dollar units)

11. Per capita disposable income,
United States, current prices,
1942 to 1959 (100-dollar units)

(1) (2) (3) (4) (5) (6)
A. Coded 7.37 1.78 -.21 -.27 N.S.
B. F.D.,Coded -.01 .02 -.46 -.55 S(5%)
C. Log, Coded 5.87 1.78 -3.26 -.26 N.S.

A. Coded 7.49 1.78 -.21 -.34 N.S.
B. F.D.,Coded -.06 .02 -.48 -.65 S(l%)
C. Log, Coded 5.87 1.78 -3.68 -.32 N.S.

A. Coded 3.25 1.78 -.00 -.01 N.S.
B.F.D., Coded .06 .03 -.06 -.03 N.S.
C. -Log, Coded 5.50 1.78 -.03 -.00 N.S.

A. Coded 3.47 1.78 -.16 -.24 N.S.
B. F.D.,Coded -.08 .03 -.75 -.70 S(1%)
C. Log, Coded 5.53 1.78 -1.45 -.26 N.S.

A. Coded 1.18 1.78 -.09 -.15 N.S.
B. F.D.,Coded .07 .03 -.49 -.29 N.S.

A. Coded 13.34 1.67 .17 .43 N.S.
B. F.D.,Coded .30 .89 .39 .32 N.S.
C. Log, Coded 3. 12 1.67 5.49 .45 S(5%)

A. Coded 13.26 1.67 .04 .32 N.S.
B. F.D., Coded .70 .89 .85 .52 S(5%)
C. Log, Coded 3.10 1.67 1.47 .39 N.S.

p-.
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(1) (2)
12. Combined pack of cling peaches, A. Coded 6. 29

freestone peaches, fruit cocktail, B. F. D., Coded . 31

applesauce, apricots, pineapple, C. Log, Coded 7. 77
United States, 1942 to 1960
(10, 000, 000-case units)

13. Per capita consumption, cling A. Coded 4. 03
peaches, freestone peaches, B.F.D., Coded .14
fruit cocktail, apple sauce, apricots,C. Log, Coded 2.60
pineapple, United States, 1942 to
1959 (10-person-case units)

(3) (4) (5) (6)
174 .05 .19 N.S.
.05 .39 .40 N.S.

1.74 .78 .22 N.S.

1.73 .12 .21 N.S.
.03 .56 .40 N.S.

1.73 1.16 .22 N.S.

C'



Appendix Table 6. Statistical relationship between price paid (dependent variable) to
Washington growers for canning asparagus and various factors
(independent variables) affecting the price paid for canning
asparagus.

(1) () (3) (4) (5) (6)
Mean Moan Reg. Corr. Signifi-

of of Coeff. Coeff. cant
Treatment Indep. Dep. Level

Independent Variables of Data Var. Var.
(x-units) ($/cwt.

x y b r

1. Production, inacres, asparagus, A. Coded 13.71 9.35 .45 .59 S(5%)
United States, 1945 to 1959 B. F. D., Coded . 27 . 14 . 87 .30 N. S.
(10, 000-acre units) C. Log, Coded 5. 13 9. 35 14.81 .61 8(5%)

2. Production, asparagus, United A. Coded 3.29 9.35 1.21 .29 N.S.
States, 1945 to 1959 (1, 000, 000- B. F. D., Coded .03 . 14 .66 . 18 N. S.
cwt. units) C. Log, Coded 6. 52 9. 35 9. 02 . 29 N. S.

3. Utilization, asparagus, fresh, A. Coded 11.83 9.35 -.63 -.60 S(5%)
UnitedStates, 1945 to 1959 B.F.D.,Coded .01 .14 -.44 -.46 N..S.
(100, 000-cwt. units) C. -Log, Coded 6. 17 9. 35 -16.31 -.59 S(5%)

4. Utilization, asparagus, fresh, A. Coded 5.53 9.35 -.01 -.01 N.S.
California produced, 1945 to B.F.D.,Coded .22 .14 -.42 -.45 N.S.
1959 (100, 000-cwt. units) C. -Log, Coded 5.73 9.35 .24 .02 N.S.



(1) (2)
5. Utilization, asparagus, processing, A. Coded 10. 59

UnitedStates, 1945 to 1959 B. F.D.,Coded .13
(10,000-tonunits) C. Log, Coded 5.02

6. Utilization, asparagus, processing, A. Coded 5. 59
california, 1945 to 1959, B. F. D., Coded . 05
(10, 000-ton units) C. Log, Coded 4.74

7. Utilization, asparagus, processing,A. Coded 12.09
Washington, 1945 to 1959 B. F. D., Coded . 57
(1, 000-ton units) C. Lo-g, Coded 4. 07

8. Pack, asparagus, United States, A. Coded 4. 87
1945 to 1959 (1, 000, 000-case units) B. F. D., Coded . 10

C. Log, Coded 6.68

9. Utilization, asparagus, frozen A. Coded 25.41
United States, 1945 to 1959 B. F. D., Coded . 86
(1, 000, 000-pound units) C. -Log, Coded 7.39

10. Holdover, cannedasparagus, A. Coded 9.70
canners! hands, March 1, 1950 B. F. D., Coded 1. 13
to 1959 (100, 000-case units) C. Log, Coded 9.70

(3) (4) (5) (6)
9.35 .57 .56 S(5%
.14 .40 .46 N.S.

9. 35 13.87 .56 S(5%)

9.35 .67 .45 N.S.
.14 .51 .51 N.S.

9.35 8.54 .44 N.S.

9.35 .20 .30 N.S.
.14 .01 .01 N.S.

9.35 4.39 .25 N.S.

9.35 .72 .53 S(5%)
,14 .52 .31 N.S.

9.35 8.51 .55 S(5%)

9.35 .11 .66 S(1%)
.14 .06 .47 N.S.

9.39 599 .70 S(1%)

10.15 -.06 -.51 N.S.
-.02 -.06 -.28 N.S.

10.15 -1.20 -.47 N.S.



11. Per capita disposable income,
United States, current prices,
1945 to. 1959, (100-dollar units)

12. Per capita disposable income,
United States, deflated (1947- 49),
1945 to 1959, (100-dollar units)

(1) (2)
A. Coded 14.-91
B.F.D., Coded .60
C. -Log, Coded 3. 17

A. Coded 13.75
B.F.D.,Coded .11

Coded 3. 14

(3) (4) (5) (6)
9.37 .27 .61 S(5%)
.14 .60 .22 N.-S.

9.37 9. 12 .64 S(1%)

9.37 .66 .55 S(5%)
14 1. 21 .59 S(5%)

9.37 21.37 .56 S(5%)

I-.

-.1

'-0



Appendix Table 7. Statistical relationship between price paid (dependent variable) to growers of
common ryegrass and various factors (independent variables) affecting the
price paid to growers of common ryegrass for seed.

(1) (2) (3) (4) (5) (6)
Mean Mean Reg Corr. Signifi-

Treatment of of Coeff. Coeff. cant
of Data Indep. Dep. Level

Independent Variables Var. Var.
(x-units) ($/cwt)
- x b r

1. Acres harvested, common ryegrass,A. Coded 8.92
United States, 1939 to 1960 B. F. D., Coded . 29
(10, 00-acre units) -

2. Acres harvested, common ryegrass,A. Coded 9.89
United States,, 1947 to 1960 (10, 000- B. F. D., Coded . 16
acre units)

3. Production, common ryegrass, A. Coded 6. 20
UnitedStates, 1939 to 1960 B.F.D.Coded .36
(10, 000, 000-pound units)

4. Production, common ryegrass, A. Coded 7. 91
United States, 1947 to 1960 B. F. D., Coded . 40
(10,000,000-poundunits)

6.40 .10 .12 N.S.
-.02 -.42 -.45 S(5%)

6.74 -.19 -.20 N.S.
-.27 -.40 -.44 N.S.

6.40
02

6.74
-. 27

-.05 -.10 N.S.
-. 33 -. 44 S(5%)

-. 33 -. 55 S(5%)
-.31 -.46 N.S.

I-
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(1) (2)
5. Carryover, common ryegrass, A. Coded 1.78

United States, 1940 to 1960 (10, 000, 000- B. F. D. Coded. 26
pound units) - -

6. Carryover, common ryegrass, A. Coded 2. 23
United States, 1947 to 1960 B. F. D., Coded . 35
(10,000,000-poundunits) - -

7. Production and carryover, A. Coded 7.85
common ryegrass, United States, B. F.D., Coded .64
1939 to 1960 10, 000, 000-pound units) - -

8. Production and carryover, common A. Coded 10. 56
ryegrass, United States, 1947 to B. F.D.,Coded .75
1960 (10, 000, 000-poundunits) - -

9. Domestic supply, common ryegrass,A. Coded 7. 28
UnitedStates, 1939 to 1959 B.F.D.,Coded .60
(10 000, 000-pound units) - -

10. Domestic supply, common ryegras A. Coded 9. 37
United States, 1947 to 1959 B. F. D., Coded . 71
(10, 000, 000-pound units) -

11. Domestic supply, perennial rye- A. Coded 1. 90
grass, 1939 to 1960, (10,000,000- B.F.D.,Coded .22
pound units) - -

(3) (4) (5) (6)
6. 50 -. 58. -.44 S(5%)
.03 -.57 -.43 N.S.

6.74 -.92 -.78 S(1%)
-.27 -.56 -.47 N..S.

6.40 -.08 -.18 N.S.
-.02 -.60 -.73 5(1%)

6.74 -.42 -.81 S(1%)
-.27 -.64 -.80 5(1%)

6.53 -.03 -.06 N.S.
.06 -.57 -.74 S(1%)

6.97 -.41 -.76 S(1%)
-. 15 -.54 -.79 S(1%)

6.40 -.23 -.24 N.S.
-.02 -1.39 -.35 N.S.



(1) (2)
12. Domestic supply, perennial rye- A. Coded 2 83

grass, United States, 1947 to 1960, B. F. D., Coded 32
(10, 000, 000-pound units)

13. RegularA.C.P. payments, South A. Coded 9.14
Atlantic and South Central regions B. F. D., Coded -. 21
of United States, 1946 to 1960 C. Log, Coded 7. 95
(10, 000, 000-daollar units)

14. Temporary protective cover, acres, A. Coded 8. 50
South Atlantic and South Central B. F. D., Coded -77
regions of United States, 1946 to C. Log, Coded 6. 90
1960 (1, 000, 000-acre units)

(3) (4) (5) (6)
6.7-4 -66 -.69 S1-%)
-.27 -1.37 -.37 N.S.

6.79 .36 .35 N.S.
-.27 .39 .44 N.S.
6.79 5.81 .29 N.S.

6.79 .33 .63 S(5%)
-.27 .31 .34 N.S.
6.79 6.65 .69 S(1%)

I-
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