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ABSTRACT

The study was contemplated in order to establish whether the

statement of low efficiency of food distribution often adduced for

the two situations of Hawaii being the second most expensive state

in terms of food costs in the ~nited States and the continuous rise

in food costs within the state itself applies to the distribution of

fresh fruits and vegetables within the state. Hence, the objective

of the study was to organize and execute a research process by which,

(1) a hypothesis about the efficiency of marketing operations at the

Hawaii wholesale produce level could be formulated and tested, (2) the

contribution to efficiency by the demand and supply sides of the

wholesalers could be examined, and (3) suggestions could be given by

which efficiency potentials (if any) could be tapped.

Because 75 types of products were handled by almost every Hawaii

wholesaler, a resource-specific standardized multiple-product cost

curve synthesis methodology was developed and utilized. The methodo

logy enables one to determine the costs and subsequently the unit cost

curve of resources used in the marketing of multiple products, the

corresponding unit cost curves of the constituent individual products

and the efficiency levels of resource utilization.

Data for the study were provided by the representatives of the

various strata and segments of the Hawaii agricultural marketing

system composed of wholesalers and institutions on the wholesaler1s

demand and supply sides.

With unit cost minimization used for the definition of efficiency

and high efficiency defined at a level of above 70%, the null
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hypothesis that at the Hawaii Produce Wholesale subsector, the effi

ciency of utilization of the resources employed in marketing opera

tions in 1976 was high was rejected in favor of the alternative

hyoothesis that the specified efficiency was low.

Findings revealed that there was no resource whose industry

mean efficiency of use exceeded 37 percent. Efficiency histograms

were also skewed to the right. Both the supply and demand sides of

the wholesalers' market contributed to low efficiencies, as pro~!~ce

was frequently not delivered with sufficient regularity by producers,

and order placing by customers was often erratic and unpredictable.

The mean volume of output handled was 42% of the optimum volume,

(45,000,000) PVE. Twenty percent of the firms handled optimum volume

and above, and 25% handled at least the average volume. Only 42% of

presently existing firms would be needed to optimally market the

1976 produce volume.

Four firm concentration ratios (C4) were 60%, but no evidence of

predatory pricing, collusion, or structural exploitation was observed.

Social barriers to entry and absolute cost advantage with respect to

supply sources and distributive outlets were, however, evident. Eco

nomies of size in all resources existed but a greater percentage of

small size firms were more efficient in the utilization of labor,

management and rent, compared with large and medium size firms.

Bad debt loss was less than 1%, industry arithmetic mean of

spoilage rate was 2.5%, and a maximum of 1% of total earnings was

spent on advertising and promotion. The components of marketing costs

were 47% on labor, 29% on management and office personnel, 9% on rent,
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and 7% on equipment. Others in decreasing order of importance were

miscellaneous, delivery, electricity and telephone.

While in 1976 about 58% by weight of all produce sold in Hawaii

originated from the United States Mainland, and about 1.5% came from

foreign countries, Hawaii-grown produce accounted for about 41%.
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CHAPTER I

INTRODUCTION

The Problem

The State of Hawaii, with its costs of food for the June 1976 to

June 1977 period estimated at 14.4 percent higher than the country's

average,l is the United States· second most expensive state from the

viewpoint of food costs. 2 Coupled with this has been the rise over the

years in intrastate costs of food purchase. A similar food basket, for

example, cost 8 percent more during the first half of 1977 than the

corresponding period a year before. 3 These situations probably led to

the often-heard statements of agriculturists, traders, Army procurement

personnel, and civilians that the food distribution system in the State

of Hawaii is not as efficient as it could be. This study, concentra

ting on fresh fruits and vegetables, aims at finding out whether the

low efficiency assertion applies to the produce distribution system.

After all, issues relating to fresh fruits and vegetables in the State

of Hawaii are not those that can be treated with nonchalance because

their subsectors are very important in the economy of the state. For

example, considering the Hawaii diversified agriculture sector which

deals with the production of all Hawaii produced agriculture-related

1See Honolulu Star-Bulletin, July 6, 1977, p. E-12.

2The most expensive is Alaska, with 1976 food costs 38.6 percent more
than the average for the rest of the country.

3Honolulu Star-Bulletin, op. cit., p. E-12.
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products with the exception of sugar and pineapple, the vegetable and

melon growing subsector, following the milk subsector and the cattle

subsector, respectively, in 1975 and 1976 ranked third in importance

by dollar value of production, contributing $11,524,000 and

$12,217,000, respectively, in each of the two years and accounting for

11.6% and 11.3% of the value of diversified agriculture. For its own

part, fruits (excluding pineapple) ranked sixth in dollar value

importance in 1975 and 1976, with a production value of $7,352,000 in

1975 and $7,979,000 in 1976, and a contribution of 7.4% to the total

value of diversified agriculture in each of the two years. Pineapple,

which is a fruit but is not classified as belonging to the Hawaii

diversified agriculture sector, is Hawaii's second leading crop in

terms of cash receipts4 with a 1976 estimated 680,000 tons of

production and a farm value of $53,000,000.

The figures quoted above, high as they are, do not completely

reveal the importance of the marketing of fresh fruits and vegetables

in the State of Hawaii because they deal only with the production done

within the state; whereas production within the state forms less than

half by weight of the total state marketing of fresh fruits and

v~getables.

In view of the facts enumerated above, the decision was made to

conduct this study for which the envelope objective discussed on the

next page was set.

4The leading crop is sugar, with a 1976 production of 1.05 million
tons, and a value of $161.4 million.
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The Envelope Objective

The envelope objective set for the study was to organize and

execute a research process by which:

(1) A testable hypothesis about the efficiency of marketing

operations at the Hawaii wholesale produce level could

be formulated;

(2) The formulated hypothesis could be tested;

(3) The contribution to efficiency by the demand and supply

sides of the wholesalers could be examined; and

(4) Suggestions could be given by which efficiency poten-

tials (if any) could be tapped.

The envelope objective having thus beet set, a pre-study process by

which the envelope objective was to be attained was also defined. The

process is as discussed below.

Pre-Study Process

The pre-study process postulated for attaining the envelope

objective was defined as follows:

(1) Examine the various channels of distribution of fresh

fruits and vegetables from producer to retail outlet in

the State of Hawaii.

(2) Determine the competitive density of distributing agents

at pertinent levels of the channels of distribution.

(3) Determine the efficiencies of produce wholesaling firms

in the channels of distribution.

To facilitate the achievement of the envelope objective as well as the
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execution of the outlined pre-study process, some pre-study reviews

summarized below were done.

Pre-Study Reviews

Included in the pre-study reviews were some intensive literature

reviews to resolve some fundamental issues involving the operable

definition of efficiency, as well as a variety of methodological tools

and procedures which included: random sample surveys, ratio to size

sampling techniques, economic-engineering techniques, and a resource

specific standardized multiple-product cost curve synthesis methodology.

It was aimed that by the efforts expended on the pre-study reviews

and process as well as the consequent attainment of the envelope

objective, the research questions outlined below would have been

answered.

Research Questions

(l) What do we mean by lithe distribution system"?

(2) What is involved in the distribution system?

(3) In any distribution system, what are the marketing functions?

(4) How many products flow through the Hawaii distributing channels?

(5) For this study, how many of these products should be focused on,

why, and to what extent would these products be a reflection of

the true picture of what operates in Hawaii?

(6) What are the features of channel structure in Hawaii?

(7) What are the features of the functional act in Hawaii?

(8) What are the issues involved in the evaluation of market
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performance?

(9) What will this study choose as the focal element of market

performance in evaluating the produce wholesaling subsector?

(10) What are the tools to use before the chosen evaluating element

can meaningfully be operationalized?

(11) What are the resource items on which efficiency needs to be

improved?

(12) What are the variables that are important to the improvement

of efficiency?

(13) What do particular institutions in the distribution system have

to say to other institutions and their own institutions in the

distribution system for overall improvement of efficiency?

(14) What recommendations could be given pertinent institution(s)

in the distribution system in order to improve efficiency?

How the research questions were operationalized to assist the

researcher in gathering the information required to provide answers

is the subject of Chapter III.

Definitions and Specifications

The following definitions and specifications, most of which are

the same as those used by the USDA Economic Research Service, Marketing

Economics Division, are used for this study.

Mainland: This refers to the continental United States of America

(excluding Alaska).

The Islands: The common specifications of Kauai, Oahu, Molokai, and

Maui are used. The island of Hawaii, also commonly called the
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Big Island, is exclusively referred to in this study as "The Big

Island", to avoid confusion between Hawaii as a state, Hawaii as

an island or county, or even as a territory (before achieving

sta tehood) .

Neighbor Islands: This is a term used in this study for all the

islands except Oahu.

State: This is used in this study to mean the State of Hawaii.

General Terms

Agents and Brokers: A classification used in the Census of Business,

generally similar to "Brokers and Agencies", except that

Commission Merchants are included by the Census.

Direct Purchases from Shipping Point: Purchases by the buying firm

from sellers located at a shipping point.

Direct Receipts from Shipping Point: Receipts of produce directly

from shipping point, including both direct purchases from

shipping point and purchases from brokers, sales agencies, and

others in the terminal market where the actual shipment is made

directly to the first receiver.

Merchant Wholesaler: A classification used in the Census of Business,

generally similar to "Wholesale Handler", except that Commission

Merchants are not included by the Census.

Produce: Used interchangeably with "fresh fruits and vegetables".

Product: Same as produce except that it has the singular (product)

and the plural (products).



b. Medium Firm:

c. Small Firm:

1. By Carlot:

a. Large Firm:

a. Large Firm:

7

Size of Firm

Any firm selling 500 or more carlots of

produce annually.

Any firm selling 200 to 499 carlots of

produce annually.

Any firm selling fewer than 200 carlots of

produce annually.

2. By Annual Gross Sales:

a. Large Firm: Any firm with reported annual gross sales of

$2 million and above.

b. Medium Firm: Any firm with reported annual gross sales of

between $1 million and $1,999,999.

c. Small Firm: Any firm with reported annual gross sales of

less than $1 million.

3. By Pineapple Volume Equivalent (PVE):

Any firm which sold over 43.3 million PVE per

annum.

b. Medium Firm: Any firm which sold between 11.5 million and

43.5 million PVE per annum.

c. Small Firm: Any firm which sold less than 11.5 million

PVE per annum.

Types of Firms

1. Primary Handlers:

a. Receiver: Purchases produce for own account, usually in



8

full carlots or trucklots. Direct receipts from shipping

point account for more than half of hi s purchases. Performs

the physical functions of unloading and handling in his own

facilities or at the terminal. More than half of his sales

are to other wholesalers, chainstore warehouses, or

processors.

b. Commission Merchant: A receiver who handles more than half

his volume on consignment from growers or shippers.

c. Receiver-Jobber: Direct receipts from shipping point are

more than half of his purchases. More than half of his

sales are to retail stores and institutional outlets;

receives and handles produce in his own warehouse or store.

d. Commission Wholesaler: A receiver-jobber who handles more

than half of his volume on consignment from growers or

shippers, often nearby growers.

e. Service Wholesaler: A receiver-jobber who performs at least

two additional services for his customers, the retail stores,

such as suggesting retail prices, training produce personnel,

and assisting with advertising and merchandising.

2. Secondary Handlers:

a. Jobber: Purchases more than half of his volume from whole

sale handlers in the local market. Sells more than half of

his volume to retail stores and institutional outlets.

b. Banana Jobber: Considered a special case and classified as

a jobber even though he is usually the first receiver in the

market. He ripens, cuts, and boxes bananas.
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c. Purveyor: A jobber who sells more than half of his volume

to hotels, restaurants, and institutions.

d. Receiver-Purveyor: A purveyor who receives more than half

of his volume directly from shipping point.

3. Shippers and Truckers:

a. Mixed-Load Shipper: Buys in the terminal market and takes

title. Ships full loads to wholesalers and chains in other

markets.

b. L.C.L. Shipper: Buys in the terminal market and takes title.

Ships less-than-carload lots to wholesalers and chains in

other markets.

c. Packer-Shipper: Receives products directly from farms,

packs and ships.

4. Importers and Exporters:

a. Importer: Imports produce from foreign countries and takes

title.

b. Commission Importer: An importer who operates on a commis

sion or agency basis.

c. Exporter: Buys produce on his own account or as an agent

and ships to foreign countries.

d. Outshipper: Buys produce on his own account or as an agent

and ships to the U. S. Mainland and Alaska.

5. Retail Organizations:

Corporate Chains:

a. Independent Retail Stores: Retail stores owned by indepen

dent groups or individuals.
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b. Regional Chain: A corporate chain organization with two or

more warehouse distribution areas.

c. Local Chain with Warehouse: A corporate chain with only one

warehouse distribution area.

d. Retailer Cooperative: A wholesale operation owned by member

retailers.

6. Brokers and Agencies: Firms that do not physically handle the

merchandise, although they may arrange for such physical handling

by others.

7. Brokers and Distributors:

a. Selling Broker: Negotiates sales on behalf of a number of

shippers, but does not take title and does not physically

handle the merchandise.

b. Terminal Broker: Operates as does a selling broker except

that he represents buyers rather than sellers, and collects

his fee from the buyer.

c. Carlot Distributor: Buys and sells full carlots and takes

title. He may do some brokerage business as well. He does

not physically handle the merchandise.

8. Sales Agencies:

a. Cooperative Sales Agency: Salaried representative of a

b.

farmer cooperative in the terminal market; does not

physically handle produce.

Importer's Sales Agency: Salaried representative of an

importer (usually a banana importer) in the terminal market;

does not physically handle produce.
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9. Others:

a. Buying Broker: Buys L.C.L. lots in the terminal market for

out-of-island wholesalers and chains or for state retailers.

May arrange for loading and shipment but does not handle the

merchandise himself. In some cases~ he may accept the

billing for the merchandise (especially when buying for

foreign customers~ usually Canadian)~ but this is done as a

convenience for the buyer.

b. Sales Agent: An independent selling agency for wholesaler~

who receives a commission on sales made for the principal.

Typically a one-man operation selling for a purveyor.

Terms of Purchase

F.O.B. Shipping Point: The produce is placed free on board in

"suitable shipping condition" and the buyer assumes all risk of

damage and delay in transit. The buyer shall have the right of

inspection at destination before the goods are paid for but only

for the purpose of determining that the produce shipped complied

with the terms of the contract or order at time of shipment.

Cash Track: Same as "F.D.B. Shipping Point" except that the buyer is

expected to make immediate payment in cash or by check or by

funds wired to the seller.

F.O.B. i!cceptance: Same as "F.D.B. Shipping Point" except that the

buyer assumes full responsibility for the produce at the shipping

point and has no right of rejection on arrival. The buyer1s

recourse is recovery of damages from the shipper and not by
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rejection of the shipment.

F.G.B. Acceptance Final: The buyer accepts the produce at shipping

point without recourse.

Delivered Sale: Indicates that the produce is to be delivered by the

seller at the market in which the buyer is located or at such

other market as has been agreed upon, free of any and all charges

for transportation or protective service. The seller assumes all

risks of loss and damage in transit not caused by the buyer and

the produce must meet all the requirements of quality, condition,

and grade.

Price Arrival: In the absence of a contrary specific understanding,

the produce is shipped either direct to the customer or to an

agent of the shipper, for the benefit of the customer, the price

subject to agreement between the customer and the shipper upon

the arrival of the produce at the customer1s selected or

designated destination, with sufficient time being permitted for

inspection.

F.G.B. Inspection and Acceptance Arrival: The produce is placed free

on board at shipping point, the cost of transportation to be

borne by the buyer, with the seller to assume all risks of loss

and damage in transit not caused by the buyer; the buyer has the

right to inspect the goods upon arrival, and to reject them if

they are not found to meet the specifications of the contract of

sale at destination. Such a sale is F.D.B. only as to price and

is on a delivered basis as to grade, quality, and condition.

F.G.B. Sale at Delivered Price: Means the same as F.D.B., except that
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transportation charges from shipping point to destination shall

be borne by the seller; that is, the sale is F.D.B. as to grade,

quality and condition, and delivered as to price.

Marketing Costs, Margins, and

Multiple Product Cost Curve Synthesis

Sales: Net sales = gross sales less returns.

Cost of Goods Sold: Delivered cost, including incoming freight and

terminal charges.

Gross Margins: Sales minus cost of goods sold.

Salaries and Wages: Including salaries of corporation officers but

not returns to partners and proprietors.

Other Costs: All other costs except salaries and wages, incoming

freight, and terminal charges.

Total Costs: Salaries and wages plus other costs.

Net Income: Gross margins minus total costs; includes returns to

partners and individual proprietors and profits of corporations.

Corporate Income Tax: Federal income tax paid by corporation.

Net Income After Tax: Net income minus corporate income tax.

Labor-Minute: The minutes it takes an average worker to do a given or

specified task.

Labor-Minute Equivalent: The minutes it takes an average worker to

perform some functions on a given volume of matter relative to

the minutes it takes the same worker to perform the same or

necessary functions on the same volume of a standard matter.

Volume Equivalent: The number of volumes of one pound of a product,



14

specified as a standard, that one pound of another product would

occupy under the same conditions of temperature and pressure.

Matter: Anything that occupies space, can be weighed, and is per

ceptible to the senses in some way.

Functional Act: The performance of the activities of some function at

a given point in the channel.

Functional structure: The number, type and juxtaposition of

functional acts that exist in a given channel.

Functional Substitutability: The capability of acts of different

marketing functions to replace one another in the provision of

channel outputs.

Channel Structure: The specific type, number, and juxtaposition of

institutions that make up a channel.

The Scope of the Research

The research required working closely with random samples of

supennarket and store shoppers, the managers of farms, hotels and inns,

airline kitchens, hospitals, chain branches and other retailers,

restaurants, the relevant officers of the military, the prison, the

Hawaii and Halawa Youth Correctional Facilities, the State School

Lunch Program, shipping and cargo airline companies, and 29 of the 32

wholesaling firms in the State of Hawaii.

The "format" discussed in Chapter III was used as the basis for

data collection.

Much focus was given to the wholesaling institution. It was for

this institution that most information about functional acts and
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functional structure was obtained. Standardized multiple-product cost

curves were synthesized for this level of the distribution system only.

Only hints of inferences of cost curves were obtained from and for the

other levels in the system. A relatively greater proportion of

attention had to be focused on the wholesaling level because the

constraints of money and time did not permit extending the details of

the investigation at one stroke to all the distribution levels and

because the wholesaling level seems to be a logical pivot from which

to start.

Limitations

The research was limited by many factors which probably could be

put under the umbrella of money and time.

(1) Only 21 products of the 75 products handled by the whole

salers were focused on in this study. The 21 products were,

altogether by weight, 86.3% of the total products handled

in 1976. The volume of the 86.3% was, however, expanded to

100% by multiplying it by 1.16. This procedure was a source

of limitation.

(2) In synthesizing the standardized multiple-product cost curve

for delivery, an assumption was made that for a given

distance, the only significant explanatory variable of

transit function (delivery) cost is volume. This is not

necessarily so. Volume covers the variables of only product

characteristics and quantity of goods transported, whereas

any of the other variables--average load size, number of
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loading-unloading stops, backhaul balance, and speed-

impounded in ceteris paribus could have been significant,

too. The way by which the exactitude of this could be

obtained was severely limited by funding and lack of

required data. If, for example, it were possible to have

obtained a trucking agency that hauls each of the products

in sufficient volume to occupy a common volume (such as the

Matson container) and that hauls each container the same

distance, it could have been easy to obtain the delivery

costs of a given volume of different products in terms of

the same volume of a standard product. Inability to

operationalize these meticulous aspects were sources of

limitation.

(3) Figures of weights of products handled per wholesaling firm

per week was provided from memory by about half the number

of wholesalers because they had no written record of these

data. Even though these figures were requested at four

different times to obtain an average, the fact that they

were still supplied from memory could be a limitation on the

correctness of the figures used.

(4) No wholesaler was prepared to permit direct access to his

account books. The best the researcher could obtain was

indirect information supplied by wholesalers. This condi

tion prevented the determination of the accuracy of cost

figures supplied, as well as the determination of whether

proper records were kept. There was no choice other than



17

the researcher's trust in the information obtained. This

trust was strengthened by the fact that the number and types

of equipment which wholesalers reported they used were found

exactly as described when checked; and there was great

uniformity in the purchasing CGsts and uselives quoted by

wholesalers for identical equipment. Since none of the data

supplied in this way by anyone wholesaler were out of line

with the others, the conclusion was made that most cost

information was within a reasonable range of accuracy.

A detailed study of the functional act on each produce and

possible recommendations therefrom, though potentially helpful, was

not undertaken because of the large number of products handled by

each wholesaler, and the specific requirements of the project,5 the

need of which this study was meant to meet.

Though overcoming the limitations discussed above could have

improved the correctness of the figures obtained, there are some areas

in almost any research in which no meticulousness can resolve practi-

cal problems, always present in empirical studies. Though the

limitations are recognized, it seems, however, that their presence and

recognition would not significantly change the inferences and

solutions provided, had the limitations been overcome.

Potential Contributions

One major potential contribution of this research is a methodology

5Hawaii Agricultural Experiment Station Project No. 458, "Structure
and Efficiency in the Distribution of Fruits and Vegetables in
Hawaii. 1I
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by which the marketing costs of each product handled in a multi

product concern could be determined. If thp mGthodology proves

effective and without significant flaw~, it will be a major contri

bution to knowledge in the fields of business, managerial economics,

transportation economics, agricultural economics, and marketing.

By indicating to the various institutions in the Hawaii distri

bution system the resource areas in which efficiency could be

improved, the variables pertinent to improvement of efficiency and how

those variables could be channeled toward the achievement of higher

levels of efficiency, this research could lead to benefits for

marketing agencies, producers, consumers and all of society. To the

management of an individual firm, such indications could result in

reduction of operating costs, a situation that may place the firm in

a more advantageous competitive position in the purchase and sale of

its products and further enhance the possibility of increased profits.

To farmers, any marketing efficiency gained could be reflected in

lowered marketing charges and narrower price spreads--which could

mean increased prices at the farm level and greater sales to consumers

and, through an increase in marketing efficiency, a possible reduction

in the cost of living.

The information contained in this study could also be useful to

management in planning new facilities and in determining short-run

adjustments.

Finally, the cost synthesis methodology of this study could be

used for evaluating the dynamics of efficiency among industries, among

markets, and among time periods.
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Organization

The balance of the dissertation is presented in Chapters II

through V.

Chapter II contains the literature review that serves as the

underlying theoretical structure for the research. In the chapter,

some studies and literature are reviewed in order to find answers to

issues of the definition of the distribution system, what is involved

in it, and the various postulated models of market performance

evaluation. The focal element of market performance chosen for the

study and the methodology subsequently utilized for operationalizing

it are also discussed. The material covered in the chapter lent

direction to the development and utilization of the format used for

data collection.

Chapter III deals with the research design. The chapter dis

cusses the format that was used in the conduct of the research. It

covers the step-by-step procedure for the fieldwork, the various

research samples, the drawing, pretesting, execution and analysis of

the various questionnaire sets as they relate to the various channel

structures, as well as the synthesis of the resource-specific

standardized multiple product cost curve. The activities described in

Chapter III are the substrata from which the findings of Chapter IV

emerge.

Chapter V contains the findings, recommendations therefrom, and

suggested area of future research. The chapter brings completion to

the answers being sought for the various questions which are specific

for the State of Hawaii.
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The dissertation ends with Chapter V in which a summary of the

research, its findings and conclusions are reviewed.

A survey of the contents of the dissertation and the ways the

various chapters are related is diagrammed in Figure 1.



Figure 1. A SURVEY OF THE CONTENTS OF THIS DISSERTATION AND
THE WAYS THE VARIOUS CHAPTERS ARE RELATED
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CHAPTER II

REVIEW OF THE LITERATURE

Chapter II contains the literature review that served as the

underlying theoretical structure for the research. The discussions,

conclusions, and decisions presented in this chapter give general

direction to the format discussed in Chapter III.

As parts of the aspiration of this distribution system study are

to synthesize the costs of marketing and to evaluate the performance

of the Hawaii Wholesale Produce Market, it is useful to:

(1) Define the distribution system in as clear a way as

possible,

(2) Discuss marketing functions because marketing involves per

formance of functions, which in turn involves incurring of

costs,

(3) Outline and explain the concepts of cost-tracing variables

because costs incurred in the process of marketing can be

more easily traced to some variables than to functions,

(4) Elucidate the concept of cost-charged variables because the

costs incurred on goods and services will have to be charged

to particular variables,

(5) Evaluate the various models that have been postulated for

the evaluation of market performance so that a decision on

an element of focus can be made for this study, and once

such element is chosen,

(6) Appraise the theoretical framework and various methodologies
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that have been used in studies relating to such an element,

in order to evaluate which of those methodologies are appli

cable or modifiable to the circumstances of this study and

how such application or modification can be operationalized.

In view of the above requirements, this chapter discusses:

(1) The distribution system,

(2) The marketing functions,

(3) Cost-explanatory variables,

(4) Cost-tracing variables,

(5) Cost-charged variables,

(6) Postulated models of market performance evaluation, and

(7) The focal element of market performance for this study.

The Distribution System

Fundamental to a study of any distribution system is a workable

definition of what is meant by the term, "distribution system", and

what is involved in its study.

Many arguments and controversies enunciated by three different

schools of thought have surrounded the definition of the distribution

system. The first school consisting of Wood,l Butler,2 and others,

defines the distribution system from a viewpoint of the flow of goods

1William Wood, A Survey of Trade, Second Edition (London, 1719),
p, 115.

2Ralph S. Butler, H. F. Debower, and J. G. Jones, Marketin
Methods and Salesmanship, Volume III of Modern Business New York,
1914), pp. 8-9
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only; the second school consisting of Clark,3 Converse,4 Davidson,5

and some others, defines the distribution system in terms of the flow

of title only; while the third school to which Breyer,6 Revzan,7 and

Vaile, Grether and Cox,8 La Londe, Grabner and Roberson9 belong thinks

that for the definition of the distribution system to be complete, it

should embrace the flow of both goods and title. This study shares

the viewpoint of the third school and therefore for its purpose takes

the stand that:

A system of distribution shall be considered to comprise
a set of institutions performing all the activities
(functions) utilized to move a product and its title
from production to consumption.

Obviously, embedded in this definition are the following notions:

(1) A system of distribution is defined by the specifica-

tion of a set of institutions which forms a link

3Fred E. Clark, Principles of Marketing (New York, 1922), p. 5.

4p. D. Converse, Essentials of Distribution (New York, 1936).

5William R. Davidson, "Channels of Distribution--One Aspect of
r~arketing Strategy," Business Horizons (Special Issue, February,
1961), pp. 85-86.

6Ralph F. Breyer, The Marketing Institution (New York, 1934), and
Quantitative Systemic Analysis (Philadelphia, 1949).

7David A. Revzan, Wholesaling in Marketing Organization (New York,
1961), p. 109.

8Ronald S. Vaile, E. T. Grether, and R. Cox, Marketing in the
American Economy (New York, 1952), pp. 121-133.

9Bernard J. La Lande, John R. Grabner and James F. Roberson,
"Integrated Distribution Systems: A Management Perspective,"
International Journal of Physical Distribution (October, 1970),
p. 134.
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between production and consumption.

(2) The link serves to connect production and consumption

with respect to some specific product or products.

(3) Invariably included in the set are the institutions

which create the product and consume it. Consumption,

in addition to its usual denotation, may also be taken

to include further changes in product form.

(4) Because the consumer is an institution performing many

activities that facilitate channel flows, he is

included in the definition. If, however, there are

reasons to discriminate between the set of distribu

tions which make up the total system and the subset

excluding the consumer, one may identify the latter

subset as the Commercial Distribution System.

(5) Involved in the system are the interactions of market

ing functions, functional act, functional structure and

channel structure in order to arrive at the distribu

tion system output; the overall process involves

exchange in terms of costs and returns. The terms

used above are as defined in the glossary of terms

contained in Chapter I.

The Marketing Functions

A marketing function may be described as a distinct type of task

found in the product and/or title flows and whose component

activities are so inter-related that they are generally performed or
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closely controlled by a single institution, although control over

certain groups of system activities generally can be relegated or

contracted to others, such as an advertising agency.

The ways by which marketing functions can be reasonably catego

rized are many.l0 Within the concepts of marketing functions dis-

cussed above, however, activity groups in channel flows can be

reasonably categorized into the following:

(1) Communications function,11

(2) Inventory function,

(3) Ownership function,

(4) Production function, and

(5) Transit function.

The performance of the marketing functions enumerated obviously

entails costs. One can therefore talk in terms of cost of communica-

tions, cost of inventory, and so on.

From Functions to Functional Costs

In transforming from functions to functional costs, factors which

may logically be expected to affect the level of costs for each func

tion is listed below.

Average cost of communications, per unit exchanged = fc (product

lOOne particular approach is by Edmund D. Gary, "The Contractual
Function in Marketing," Journal of Business, XXIV (April, 1951),
p. 96.

11For a detailed discussion of the Communication Functions in market
ing, see Edmund D. McGarry, "The Propaganda Function in t~arketing,"

Journal of Markets, XXII (October, 1951), p. 92
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characteristics, market decentralization, distance, number

and type of contacts, negotiatory time per contact, average

order size per transaction, quantity of units to be

exchanged).

Average cost of inventory, per unit = fi (product characteris

tics, average storage time per unit, type of sort performed,

quantity of units handled).

Average cost of ownership, per unit owned = fo (product charac

teristics, average time owned per unit, cost of capital,

type of market information available, quantity of units

owned).

Average cost of production, per unit produced = fp (product

characteristics, stability of orders over time, quantity of

goods produced).

Average cost of transit, per unit transported = f t (product

characteristics, distance, average load size, number of

loading-unloading stops, backhaul balance, speed, quantity

of goods transported).

From Functional Costs to Resource-Utilization Costs

In performing each of the functions already discussed, resources

must be used. Because the costs incurred in the utilization of

resources can be easily traced, compared with tracing costs to

functions, many studies may find it easier to work with resource

utilization costs. Resources utilized can be classified as equipment,

labor, management, delivery, rent, telephone, electricity, and all
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other items lumped together as miscellaneous items. Once the costs

incurred on these variables are known, the costs incurred on per

forming the marketing functions are known. These costs of marketing

will then have to be charged to the products handled and sold.

If only one product is handled and sold, the costs chargeable to

each unit of the product is obtained by dividing the total costs by

the total volume of products handl~d and sold. For a multiple-product

concern, however, the unit of volume to which costs are charged will

have to be in standardized terms. The above procedures having been

repeated for many volume or volume equivalent levels, respective

resource utilization cost-volume relations can be obtained.

After costs might have been synthesized as described above, a

further consideration for a multiple-product concern is the question

of what to charge constituent products. It is the assumption and

postulate of this study that the relative volume of each product in

the product mix to the total volume of all products handled and sold

is a good index of charging marketing costs.

Cost-Explanatory, Cost-Tracing, Cost-Charged Variables

The preceding discussion brings out clearly that for every mar

keting function there are costs, cost-explanatory variables, cost

tracing variables, and cost-charged variables. The cost-explanatory

variables are those explaining the derivation of the costs; cost

tracing variables are those to which those costs are easily

empirically traced; and cost-charged variables are those variables

to which the obtained costs are charged. The various types of
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variables are summarized in Table 1.

The above discussion provides the framework for determining and

charging marketing costs. The necessity to determine marketing costs

in this study can only become felt after examining the issues of the

evaluation of market performance.

Postulated Models of Market Performance Evaluation

Even with recent advances in economic theory, collection of data

and methods of analysis, evaluation of market performance remains one

of the most difficult problems of market structure analysis. There

seems to be no consensus among economists concerning the norm upon

which actual markets should be evaluated. Moore and Walsh12 and

Sosnick13 favor the evaluation of markets and industries based on

arbitrary and judgmental standards for each of the elements of market

structure, conduct and performance. Hassler 14 favors the perfect

market model, and Markham15 is more disposed to using a certain set

of standards of workable competition as a model for evaluation.

The following section deals with the methods of evaluating

12R. G. Moore and J. R. Walsh, "Cross-Sectional Analysis of the
Different Industry Studies," Market Structure of Some Agricultural
Industries, ISUP (1966), pp. 379-406.

13Stephen H. Sosnick, "0perational Criteria for Evaluating Market
Performance," Market Structure Research, Theor and Practice in
A ricultural Economics, ed. Paul L. Farris Iowa State University
Press, 1964 , pp. 81-125.

14J . B. Hassler, "t~easuring Dynamic Performance," Farmers in the
Market Economy, ed. L. B. Fletcher (1964), pp. 82-117.

15J . W. Markham, IIAn Alternative Approach to the Concept of Workable
Competition," American Economic Review (t4ay, 1959), pp. 349-361.
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TABLE 1

MARKETIOO FUNCTIONS AND THEIR RESPECTIVE ClASSIFICATION OF COSTS

MARKETING
FUNCTION

COlMJNICATION

INVENTORY

OWNERSHIP

PROllUCTION

TRANSIT

COst-EXPlAHATORY
VARIABLES

Product characteri sti es , market de
centralization. distance. nUlliler and
types of contacts. negati ati ng time
per contact. average order per trans
action. quantity of units exchanged

Product characteristics. storage
time. type of sort performed.
quantity handled

Product characteri sti cs , average
time awned. cost of capi tal. type
of I11lIrket information. quantity
of units owned

Product characteristics. stability
of orders over time. quanti ty of
goods produced

Product characteristics. distance.
average load size. nUlliler of loadi ng
unla.dil19 stops. backhaul balance.
splll!d. quantity

COST-TRACING
VARIABLES

Management.
telephone.
misce 11 aneous

Equipment.
labor, rent.
electricity.
misce 11al1llOus

Management.
misea11 aneous

labor. equi pment.
management. rent.
telephone. elec
tricity. miscel
aneous

Oelivery, equip
ment. labor,
miscellaneous

COST-OlARGED
VARIABlES

Relative volume of products
handled andso Id to the tota1
volUlllll of all products
handled and sold

Relative volune of products
handled and sold to the total
volume of all products

'handled and sold

ReI ad va voI UIIl! of products
handled and sold to the total
volume of all products
handled and sold

Relative volume of products
handled and sold to tne total
volume of all products
handled and sold

Relative volume of products
handled and sold to the total
volUIIllt of a11 products
handled and sold

Source: Generated by researcher for purposes of tins stuoy.
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marketing performance based upon the models previously referred to

above.

The Perfect Market Model

Hassler's Model

The evaluation of pricing efficiency as given by Hassler16

involves the measurement of the differences between actual prices and

the value implied by the standard--in this case, the perfect market

price, and the application of "reasonable" decision rules to enable

the researcher to specify what type is unacceptable performance.

Hassler outlines the procedures involved in evaluating the pricing

efficiency of the market in the dimensions of space, time and form by

stating the norm that in a perfect market model, the price difference

between two markets should be equal to the transportation cost; the

price difference between two time periods should be equal to the cost

of keeping the commodity; and the price difference between grades or

qualities of products should be equal to the cost of transforming one

grade or quality to another.

After the norm has thus been set, steps for empirical evaluation

of markets were covered by Hassler's suggestion that market demand and

supply functions or the source and destination requirements for both

markets could be used to advantage. Using the demand and supply

functions and adapting them into an inter-regional competition

16J . B. Hassler, op. cit., pp. 82-117.
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analysis, as in the example given by Farris,17 or taking the supply

and destination requirements of two markets and adapting these into a

series of linear programming solutions, Hassler suggests that one can

arrive at a price standard consistent with the perfect market model.

From here on, actual values can be compared with these optimal values

and performance judgment rendered.

The Moore and Walsh Model

Moore and Walsh,18 recognizing the inadequacy of the perfect

market model as a basis for normative appraisal of markets, tried to

formulate explicit criteria of adequacy or optimality of markets.

They considered a market to be adequate if its actual performance is

not extremely detrimental to the general material welfare nor moder

ately detrimental with respect to several firms. A market is defined

as optimum if its actual market structure, conduct and performance are

as favorable in all respects as unavoidable circumstances permit.

Their recommended criteria of adequacy of structure, conduct and

performance of the market were given as follows:

A. Structure

(1) Large number of firms, no more, no less than plant

scale economies and competition require,

(2) Size of firm or concentration no greater than plant

170. E. Farris, IIShort Run Demand and Supply Curves for Perishable
Vegetables and Their Uses in Analysis of Inter-Regional Competi
tion," Journal of Farm Economics (December, 1960), p. 1520.

18R. G. Moore and J. R. Walsh, Ope cit., pp. 379-406.
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scale economies and competition require,

(3) Vertical integration no more or less than efficiency

and competition require, and

(4) Entry as free as the nature of the industry permits.

B. Conduct

(1) No unfair, exclusionary, predatory, or coercive tactics,

(2) No misleading sales promotions,

(3) No tacit or expressed price collusion,

(4) No shielding of inefficient firms, and

(5) No pricing practice which discourages uniform high

quality and uniform seasonal output.

C. Performance

(1) Operations efficient with respect to procurement,

plant utilization, plant scale and distribution,

(2) Reasonable promotion expense,

(3) Product quality conforming with consumer interests,

(4) Attention to opportunities for better production

techniques,

(5) Output consistent with optimum allocation of resources,

and

(6) Profit at a level rewarding investment, effieiency,

and innovation, but not at excessive rate.

Workable Competition

Economists who have utilized the concept of workable competition

as a tool of market performance evaluation include Clark, Edwards, and
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~larkham.

While Clark was highly restrictive in emphasizing the criteria of

good performance to be the rivalry of selling units and the free

option of buyers to buy from rival sellers what may be regarded as

the same product,19 and Markham in submitting that lI an industry is

workably competitive when after examining the structure of the

dynamic forces that shape their behavior, there is no clearly indi

cated change that can be affected through public measures that would

result in greater social gains than social losses,1I20 implied an

alternative approach of appraising an industry's overall performance

against the background of possible remedial action. Edwards

elaborated by hinting at the following structural dimensions as the

criteria that should be used for the evaluation of market performance:

(1) There should be a considerable number of firms selling

closely related products in each important market area,

(2) No trader should be big enough to become the leader,

(3) Traders must be responsive to incentives of profit and loss,

(4) Matters of commercial policy must be decided by each firm,

without agreement with rivals,

(5) There should be no barrier to entry for potential newcomers

except those created by the fact that others are already

there,

19J . M. Clark, IITowards A Concept of Workable Competition,1I American
Economic Review (June, 1940), pp. 241-256.

20J . W. Markham, IIAn Alternative Approach to the Concept of Workable
Compet i t ion ," American Economic Review (May, 1959), pp. 349-361.
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(6) Access of traders to each other must not be impaired except

by obstacles not deliberately introduced, such as distance

or ignorance of available alternatives, and

(7) There should be no substantial preferential status within

the market for any important trader on the basis of law,

commercial alliance, or politics. 21

The Sosnick Model

Sosnick, at a market structure research workshop organized

between June 18 and June 22, 1962, by the North Central Regional

Committee NCR-20 (Economics of Marketing), presented his own version

of operational criteria for evaluating market performance. After

making a primary differentiation between dimensions--a mechanism of

operational measurement and norms--a basis for judgment--in his

presentation, he submitted the dimensions of market performance as

production efficiency, technological progressiveness, product

stability, profit rates, level of output, exchange efficiency, cost

of sales promotion, unethical practice, external effects and labor.

The summary of the most important of Sosnick1s suggested

dimensions and their associated norms are as contained in Table 2.

Critique of the Postulated Models of Market Performance Evaluation

Definitely, all the postulated models are of significant

theoretical contribution from the viewpoint of elements to consider

21C. Edwards, Maintaining Competition (New York: McGraw-Hill), 1949.
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TABU 2

DIHENSIDNS AND NORMS OF SELECTED ELEMENTS OF HARKET PERFORMANCE

(a)
(b)

(a)

(b)

ELEHEHTS OF
PERFORMANCE

1. Production
Efficiency

2. Technological
Progress

3. Product

4. Profit Rate

5. Output
Restriction

6. Exchange
Efficiency

7. Promoti onaI
Costs

DIMENSIONS

Data fran several establisl1nents can
be synthesized to show optimum scale.
Current operation wi11 fumi sh the
extent of utilization with respect
to Optilllllll scale.

same as production efficiency.
Data to show capi tal expendi ture for
new equipment.

Individual product testing and consumer
panei evaluation.

Data on current retum on equi ty can be
used.

Data is available only thrtlUgh industry
contact. This is difficult to Obtain, if
not illlllllssible.

Data on grading, inspection. IlIlIl'ket infor
r.14tion, cross hauls and ~rice flexibility.

Oata on sales promotion can be obtained
fl"Olll the IRS, Printers' Ink and
Adverti sino Age.

NORMS

Movement towards optillUll scale is
evidence of adequate perfonllilnce.

Adoption of new techniques along
with expendi tures for new equi p
ment.

NoI'III is difficult if not'illlllllss1ble
to establish. Brand differences
shoo I d refl ect rea I di fferences •

Norm can be the goi ng bank interest
rate.

There is no consensus on operation
al norm.

Norm in this instanca is the
perfect lIllIMtet.

Advertising is justified only when
delllllnd is generated which causes
greater capacity utilization and
attainment of economies of scale.

Source: utractel1 from Stepnen H. Sosnlck, "Operatlonal enterla for EvaJuatlng Market Pei"tormance,"
Market Structure Research. TheON and Practice in AQricul tura 1 Economics, ec, Paul L. Farris
(lowa: Iowa State Unwerslty Press. 1964), pp, 81-125.
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in evaluating market performance. There are, however, defects re

lated to empirical application and operationalization of the models.

While the perfect market model amplified by Hassler requires

situations not existing in life, the workable competition models of

Clark, Edwards and Markham are subjective and not amenable to

quantification. Their structural norms neglect the dynamic forces

that shape industry development and, even with static definition,

competition in an industry may be considered workable even if it is

evident that public policy may be directed toward making the industry

more competitive.

The models of Walsh, Moore and Sosnick are vague and qualitative

in nature and, for the most part, involve the personal judgment of the

investigator. For example, at the end of Sosnick's presentation, two

work groups, each made up of five members and chaired by Paul E.

Nelson, Jr., and Harold Breimyer, respectively, sat to analyze the

contents of the presentation. Their submission brought into light

some of the difficulties involved in the evaluation of market

performance.

The first work group, under the chairmanship of Paul E. Nelson,

Jr., after praising Sosnick's efforts, evaluated some of Sosnick's

suggested dimensions as difficult to quantify, overlapping, and

contradictory. The work group also found some clashes in the norms

enumerated, so much that they submitted that the character of the

material of the paper precluded the development of complete

consensus. 22 The divergence of opinion displayed by members of the

22110perational Criteria for Evaluating Market Performance of Firms and
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TABLE 3

CATEGORIZATION OF MARKET PERFORMANCE
ELEMENTS BY A 5-M84BER WORK-GROUP*

CAT EGO R I E S
ELEMENTS OF PERFORMANCE I II III

Production Efficiency 5

Technological Progressiveness -4 1

Product Suitability 1 4

Profit Rates 4 1

Level of Output 1 4

Exchange Efficiency 4 1

Cost of Sales-Promotion 1 2 2

Unethical Practices 1 1 3

External Effects 1 4

Labor Relations 2 1 2

*Market Structure Research Workshop~ The North Central Regional
Committee~ NCR-20, Economics of Marketing (Ames~ Iowa)~ June
18-22, 1962.

Legend: I = Crucial
II = Very Important

III = Important

Source: "Operat.tonal Criteria for Evaluating Mar'ket Performance of
Firms and Industries in Food Marketing and Processing~1I

Report of Workgroup 3A under the Chairmanship of Paul E.
Nelson~ Jr., in Market Structure Research, ed. Paul L.
Farris~ Iowa State University Press, 1964, p. 152.



39

work group in placing the dimensions suggested by Sosnick into three

categories of (I) Crucial, (II) Very Important, (III) Important, is

reflected in Table 3.

The second work group, headed by Harold Breimyer, defined

Sosnick's criteria as "not of logically equivalent categories ...

somewhat inconsistent, and not mutually exclusive." In fact, one

member of the work group dubbed the criteria as Ihodge-podge."23

The review and discussion of the various models which have been

suggested for the evaluation of market performance surely indicate

the difficulty the task of evaluating market performance presents.

Yet performance must be evaluated. The way out is for the researcher

to choose a particular element of market performance that is, to him,

reasonable, given the availability of data and their quantifiability,

and which has been endorsed and used by many researchers in applied

economics.

The Focal Element of Market Performance for This Study

For the purposes of this study, a decision was made to limit the

performance element to efficiency, defined in terms of long-run cost

minimization. Restriction to efficiency appeared reasonable because

Industries in Food Marketing and Processing," Report of Workgroup 3A
under the Chairmanship of Paul E. Nelson, Jr., in Market Structure
Research, ed. Paul L. Farris, Iowa State University Press (1964),
pp. 152-156.

2311Criteria for Evaluating Performance Norms of Firms and Industries,1I
Report of Workgroup 3B, chaired by Harold Breimyer, in Market
Structure Research, ed. Paul L. Farris, Iowa State University" Press
(1964), pp. 157-160.
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it avoids the difficulties and controversies inherent in the other

measures of performance already discussed; and cost-minimization is

used as the definition because of the problem of measuring the

numerator in the mathematical definition of efficiency, which is:

OUTPUT
INPUT

expre:sion 1

Many economists have indicated that the numerator (that is, output)

should not be interpreted to mean physical output alone. It should

be understood as the satisfaction which consumers derive from such

outputs. Such a satisfaction is revealed by the prices the consumers

pay. However, the price that a firm situated in a particular part of

a country gets for a particular product should not be easily compared

with what another firm in another part of that country obtains for the

same product. Many other factors are involved in obtaining what the

numerators in expression 1 will be. So, using cost minimization as a

defi niti on of effi ci ency is a way of sayi ng, "Gi ven whatever numerator

the situations in a particular market offer, the degree of efficiency

of that market is the extent to which the denominator--the unit costs--

are made smaller."

The advantages of relative ease of measurement, and the appeal of

the reasoning involved in using unit cost minimization as a definition

are the reasons why among many others, Bressler,24 French,25 French,

24R. G. Bressler, Jr., "Efficiency in the Production of Marketing
Services," Social Science Research Council Project in Agricultural
Economics, Economic Efficiency Series (Paper No.6), 1950; and
"Research Determination of Economies of Scale," Journal of Farm
Economics, XXVII (August, 1945), pp. 526-539.

25S. C. French, IIEfficiency in Fruit Marketing: Packing Costs for
California Apples and Pears," Giannini Foundation, Mimeographed
Report (No. 138), 1952.
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Sammet and Bressler,26 Brems,27 Davis and Hutchings,28 Dean,29

Kutish,30 Polopolous,31 Polopolous and Fairbanks,32 Reed and Sammet,33

26B. C. French, L. L. Sammet and R. G. Bressler, Jr., "Economic
Efficiency in Plant Operations with Special Reference to the
Marketing of California Pears ," Hilgardia, XXIV (July, 1956),
pp. 543-72l.

27Hans Brems, IIA Discontinuous Cost Function," American Economic
Review, XLII (September, 1952), pp. 577-586.

28G. B. Davis and H. M. Hutchings, IICosts and Efficiencies in Pea
Freezing Operations: Part I--Vining,1I Oregon Agricultural
Experiment Station, Miscellaneous Paper (No.6) (1959); and
"Costs and Efficiencies in Pea Freezing Operations: Part II-
Packaging and Freezing,1I Oregon Agricultural Experiment
Station, Miscellaneous Paper (No. 87) (1960).

29Joel Dean, "Stat is t ica l Cost Functions of a Hosiery Mill,"
Studies in Business Administration, XI (1941); and liThe Relation
of Cost to Output for a Leather Belt,1I National Bureau of
Economic Research, Technical Paper (No.2) (1941).

30John L. Kutish, IIA Theory of Production in the Short Run,1I
Journal of Political Economy, LXI (February, 1963), pp. 25-42.

31Leo Polopolous, 1I0 ptimum Plant Numbers and Locations for Multiple
Product Process tnq ," Journal of Farm Economics, XLVII (May, 1964),
pp. 287-295.

32Leo Polopolous and Nelson Fairbanks, IIEconomic Efficiency and
Profitability of Sweet Potato and Okra-Tomato Canning Plants,"
Louisiana Agricultural Experiment Station, DAE Research Report
(July, 1965).

33Robert H. Reed and L. L. Sammet, IIMultiple-Product Processing of
California Frozen Vegetables: Analysis of Operations and Costs,1I
Giannini Agricultural Experiment Station, Research Report (No. 264)
(July, 1963).
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Reed,34 Seitz,35 Henderson,36 and Klinne37 have used it in their

efficiency studies.

By focusing on cost-minimization, as all the above-named studies

and the present study did, a distinction was being made between

OPERATIONAL EFFICIENCY and PRICING EFFICIENCY. These conceptual

differences may be brought out by considering two broad purposes of

the marketing system for food products:

1. To add, for the benefit of consumers, the conventional

,form, time and place utilities to raw farm products

through assembly, processing, storing, transporting,

delivery and similar operations, and

2. Through the various mechanisms of exchange, to allocate

commodities among sellers so as to give expression to

consumer preferences in a way that will serve as

effective guides to the use of resources in both

production and marketing.

The effectiveness with which the first of these purposes is

served involves OPERATIONAL EFFICIENCY while the second involves

34Robert H. Reed, "Economic Efficiency in Assembly and Processing
Lima Beans for Freezing," Giannini Foundation of Agricultural
Economics, Mimeographed Report (No. 219) (1959).

35W. D. Seitz, "The Measurement of Efficiency Relative to a Frontier
Production Function," American Journal of Agricultural Economics,
LII (1970), pp. 505-511.

36James M. Henderson, The Efficienc of the Coal Industr: An
Application of Linear Programming Harvard University Press, 1958).

37Ivan Liddle Klinne, "An Analysis of Costs and Economic Efficiency
in New York State Apple Packing Houses," (unpublished Ph.D. thesis,
Cornell University, 1960).
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PRICING EFFICIENCY. It is clear that the efficiency focused on here,

as in other studies quoted above, is OPERATIONAL EFFICIENCY. French38

has indicated that it is in line with the emphasis of operational

efficiency that studies aiming at evaluating the efficiency of the

marketing system and making recommendations for the improvement of

such efficiency have been and should be conducted in the following

seven sequential steps:

(1) What particular sector in our industry are we

considering?

(2) Within that sector, identify factors influencing

marketing costs and efficiency.

(3) Estimate relationships among these factors.

(4) Determine the lI opt imumll or reasonable efficient

system, subject to political, social and value

restraints (the standard for comparison).

(5) Compare the existing system with the optimum.

(6) Determine reasons for deviations of the actual from

the optimum.

(7) Develop programs aimed at moving the system closer

to the optimum.

The discussions above have clearly indicated that the focal

element of market performance evaluation for this study is

OPERATIONAL EFFICIENCY; and that, in carrying out the evaluation,

388. C. French, liThe Food Marketing Commission and Marketing
Efficiency, II Journal of Farm Economics (1967), pp. 425-435.
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the seven sequential steps advised by French will be followed as

closely as possible.

Operational Efficiency having been chosen as the focal element

of market performance evaluation for this study, the next pertinent

consideration is the tools and operations necessary for the

operationalization of the chosen evaluation criterion. The following

section discusses the theoretical and methodological framework for

cost- synthes is.

Theoretical and Methodological Framework

For Cost Synthesis

The Conventional Theory of Production

The analytical framework for studies of plant costs and effi-

ciency is provided by the conventional theory of production, the

detailed treatment of which is given in, among other works, Carlson,39

Samuelson,40 Allen,41 BOulding,42 Hicks,43 Henderson and Quandt,44

39Sune Carlson, A Study on the Pure Theory of Production (New York:
Kelley and Millman, Inc.), 1956.

40paul Anthony Samuelson, IIFoundations of Economic Analysis,1I Harvard
Economic Studies, LXXX (Cambridge: Harvard University Press), May,
1974.

41 R. G. D. Allen, Mathematical Economics (London: Macmillan &Co.,
Ltd.), 1956.

42Kenneth Ewart Boulding, Economic Analysis (New York: Harper & Row),
1966.

43J. R. Hicks, Value and Ca ital: An In uir into Some Fundamental
Principles of Economic Theory Oxford: Clarendon Press, 1946.

44James M. Henderson and Richard E. Quandt, Micro-Economic Theory:
A Mathematical Approach (New York: McGraw-Hill Inc.), 1971.
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and Schneider. 45

The usual formulation of the theory contains the following

features:

(1) Assumptions that:

a. There is a given technology, with a variety of

techniques for performing specific operations;

b. There is known structure of prices for the

products produced and for the inputs used;

c. Any given variable input and output is homo

geneous and perfectly divisible;

d. There is some degree of substitution among

factor inputs and product outputs;

e. Production and sales are simultaneous so that no

accumulation of capital or stocks of inputs are

required prior to the start of production, and

there is no carry-over of production factors

between successive production periods; and

f. Production is organized with the objective of

maximizing money profit.

(2) A static long-run situation is recognized in which all

inputs are variable. Also recognized is a static

short-run in which one or more of the inputs will be

fixed in amount.

45Erich Schneider, Pricin and E uilibrium: An Introduction to
Static and Dynamic Analysis translated by T. W. Hutchison
(New York: Macmillan Co.), 1952.
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(3) The problem involves determination of the optimum

combination of inputs for producing any given set of

products in a specified product mix, and the optimum

(profit maximizing) amounts and proportions of the

products to produce.

Adaptation of the Conventional Theory

Within the last few decades, the theory has been adapted in

several important areas for use in particular empirical research

problems. Discussion of various modifications can be found in

Stigler,46 Brems,47 Henderson,48 Dean,49 French, Sammet and

Bressler,50 Bressler,51 Kutish,52 Gottlieb,53 Farrell,54 Farrell and

46George J. Stigler, IIProduction and Distribution in the Short-Run,1I
Journal of Political Economy, XLVII (July, 1939), pp. 305-327.

47Hans Brems, "A Discontinuous Cost Function," op , cit.

48John S. Henderson, IIMarginal Productivity Analysis: A Defect and
a Remedy;" Econometrica, XXI (January, 1953), pp. 155-168.

49Joel Dean, op. cit.

50B. C. French, L. L. Sammet and R. G. Bressler, Jr., "Economic
Efficiency in Plant Operations with Special Reference to the
Marketi ng of Cali forni a Pears, II op , cit.

51 R. G. Bressler, Jr., 1I~1arketing Services," op , cit.

52John L. Kutish, "Shor-t Run," op. cit.

53Manuel Gottlieb, "On the Short-Run Cost Function," Journal of
Industrial Economics, VIII (June, 1960), pp. 241-248.

54M. J. Farrell, liThe ~1easurement of Productive Efficiency," Journal
of The Royal Statistical Society, Series A, CXX (1957), pp. 253-282.
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Fieldhouse,55 and Polopolous. 56 The essential nature of these

adaptations is more conveniently summarized in terms of a single-

product output. Extension directly or in modified form then provides

a theoretical and methodological framework for cost measurement

involving multiple products.

The Single-Product Situation

Approppriate modification of the basic theory of single-product

output rests on the types of technical organization that characterize

agricultural processing plants. These plants generally are organized

on a product-flow basis, in which somewhat continuous streams of raw

product and other materials are carried past a series of machines or

work stations. At each such station, various transformations and

combinations are accomplished in a planned sequence. The end product

emerges from the final station.

Such processes may be viewed as a series of identifiable sub

processes or stages that, as an aggregate, comprise the plant. If

the stages are so defined as to be technically independent for

analytical purposes, the output of one stage becomes an input of the

next. The basic cost-output relationships with alternative production

techniques then may be determined at each stage level.

A glaring adaptation feature is the means used to vary output.

55M. J. Farrell and M. Fieldhouse, "Es t lmattnq Efficient Production
Functions Under Increasing Returns to Scale,1I Journal of the Royal
Statistical Society, Series A (1962), pp. 252-267.

56Leo Polopolous, "Plant Numbers, Ope cit.
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In the basic theory, only instantaneous rate of output is variable,

and this is accomplished in the short run by varying the proportions

and levels of the variable inputs combined with a given fixed factor.

With completely divisible inputs and outputs, the input-output

relationship is continuous; and, with variation in the intensity of

utilization of the fixed factor, this relationship is curvilinear.

Different means of output variations are, however, observed in

most handling plants. Because of storage or other delays in the

disposal of production, production is not simultaneous with con

sumption; time of operation may therefore be utilized to adjust

the level of output in a given production period of season. Thus the

dimensions of output variation may include both instantaneous rate

and length of operating period, a situation which may make the short

run input-output relationship curvilinear in the rate dimension,

but linear in relation to hours of operation at any given rate of

plant output.

Another modification feature is in regard to the nature of input

variation. Rather than complete divisibility, the various factors of

production often are available only in discreet units of relatively

fixed capacities, and they may be susceptible to combination only in

fixed proportions; for example, one machine, one operator. In this

situation, input-output relationships are discontinuous with each

increment of input involving a step-wise relation to output and the

total input-output relationship tends to be linear.

Still another distinguishing characteristic of handling plant

organization is that given stages of the production line may consist
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of a set of identical machines or work stations arranged in parallel

order so that the total product flow is divided among them. Rate of

product flow may be varied, up to the capacity of the limiting stage,

by varying the number of machines used in a multi-unit stage. Ana

logously, the plant may consist of several production lines rather

than one, and the rate of plant output may be varied in terms of

the number of production lines utilized. If each such multiple

unit--a machine within a given stage or the production line as a

whole~-is utilized at an essentially constant rate, input-output

variation within a given production line or among several production

lines is discontinuous and again tends strongly to be linear.

Modifications a150 are appropriate in regard to the usual cri-

teria of profit maximization. When cost and revenue functions are

continuous and simultaneous, short-run profit maximization occurs at

the output rate that equates marginal revenue and marginal cost.

With important discontinuities in the variable cost function, short-

run profit maximization may occur at an output rate at which marginal

revenue and cost are unequal. In this event, discreet examination of

cost-revenue relationships along the entire range of output rates may

be required. French, Sammet and Bressler discussed and utilized this

aspect. 57

A modified profit-maximizing solution also applies if production

and sale are not simultaneous, and output in a given period is varied

57B. C. French, L. L. Sammet and R. G. Bressler, Jr., "Economic
Efficiency in Plant Operations with Special Reference to the
Marketing of California Pears," Ope cit.
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over time. Consideration then may be required of the effects of

variation in the rate of output, along with variation in number of

hours operated on a standard-shift basis, and on second or third

shifts (with the possibility of wage differentials among shifts), or

number of hours of overtime operation at premium wage rates. With

multiple-shift or overtime operation, differences in productivity

as compared with a standard day-time shift may also affect the

solution.

In empirical applications of the basic theory to the long-run

situation, account must be taken of changes in the relative magni

tudes of the fixed and variable inputs, and their costs as time

operated per period and rate of output change. This requires

consideration of cost and revenue relationships over the full use

life of the durable input. As use of a given durable factor usually

will extend over several operating seasons, the implications of

uncertainty are of increased importance. One theoretical approach

is to define the determinants of profits (costs and revenues) in any

period in terms of expected, rather than certain, values. These

estimated values for future periods may then be twice discounted-

once in relation to the range and distribution of anticipated values,

assuming an aversion to risk, and again for the time lapse to the

future period. Output adjustment in future periods may be evaluated

in terms of these discounted values, and jUdgments concerning profit

ability of investment may be based on the total present value of net

revenues obtained by summing the discounted values of net revenues
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for all future periods. 58

Empirical analysis strictly in the above terms is virtually fore

closed by the absence of data concerning the nature of the variability

of future costs and revenues. In studies of plant organization and

costs, a useful simplification involves the allocation of investment

and other capital charges to a "representative" production or account-

ing period. These charges include: allowances for depreciation,

taxes, insurance, interest on the undepreciated portion of the invest-

ment, and certain repairs and maintenance. Investment outlays in the

form of depreciation charges enter into the long-run calculations as a

fixed charge against the output of each period. Fixed charges for re

pairs and maintenance include only those related to time, while those

attributed to use are more properly included as part of variable costs.

Property taxes are usually assessed against an appraised value of pro

perty and they constitute a fixed cost for any particular production or

accounting period. Risks to which probabilities can be applied are

considered in terms of insurance costs included in the long-run of

planning cost estimates as part of the fixed costs per period. Lacking

specific probability distributions, the implications of uncertainty

and uninsured risks may be incorporated in the analysis through in

jection of alternative values for strategic variables.

The types of uncertainties to be faced include: the future

58The definition and measurement of capital inputs and costs have been
extensively studied. See, for example, Friedrich and Vera Lutz· The
Theory of Investment of the Firm (Princeton: Princeton UniversitY-
Press, 1951) and Trygve Haavelmo·s A Study in the Theory of Invest
ment (Chicago: University of Chicago Press, 1960).
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course of factor and product prices, and of future technological

development and its effect on obsolescence; the availability of raw

products, including the scheduling of receipts and handling capaci

ties; and sales, and product quantities and qualities. These

contribute to difficulties in planning. A widely practiced accom

modation to uncertainty is the provision of flexibility and adapta

bility in design and organization so that considerable variation

around the minimum cost rate of output is possible without large

variations in average cost.

In the above discussion, it is evident that numerous assumptions

underlie empirical studies of plant organization and costs. These

stem in part from the fact that actual plants operate in a complicated

organizational setting, conditioned by technical and institutional

constraints. The assumptions and simplifications are necessary if

the analysis is not to bog down in a maze of details. They are

acceptable if made apparent and if meaningful results are not

precluded.

Cost synthesis is an effective means of reflecting, in plant

cost functions, the technical relationships and operating character

istics noted above. In cost synthesis, economic-engineering research

procedures combine elemental input-output data to develop cost-output

relationships among individual operating stages with alternative

production techniques. Comparison of such stage-cost functions

provides the basis for selecting least-cost operating techniques and

for the development of generalized long-run costs or planning

functions for plants of various scales of output. Considering that
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in the concepts of lIeconomic-engineeringli or "synthetic building

block ll 59 approach, the technical definition of a stage is a matter of

both convenience and logic, and usually depends upon the importance of

the elemental operations and the way in which they fit in with the

flow of products and materials, the whole of the wholesaling operation

is considered as a stage in this study.

Multiple-Product Plants

The modifications of the conventional theory of single-product

output summarized in the preceding section stress time dimension and

plant segmentation as means of varying total output volume per

production period, as well as the discontinuous nature of production

and cost functions and the problems of aggregation and integration of

multiple processes or stages. Some attention also is given there to

the practical aspects of pricing the services of durable goods, se

lecting from among alternative production techniques, and the need

for plant flexibility and adaptability. With multiple-product plants,

similar, although more complex, elaborations of the theory are

essential. A discussion of previous empirical studies, one of which

utilized the multiple product elaborations, follows. 60

59Elaborate descriptions of the technique are available in the fol
lowing publications: French, Sammet and Bressler, IIPlant Opera-
t ions ," op. cit.; Guy Bl ack, "Synthet ic Method of Cost Analysis in
Agricultural Marketing Ff rms ," Journal of Farm Economics, XXXVII,
(1955), pp. 270-279; Bressler, Marketing Services, op. cit.; and
Sammet and French, op. cit., pp. 924-930.

60The elaborations are documented in Reed and Sammet, Multiple Product
Processing, op. cit., pp. 20-27.
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Previous Multiple-Product Studies

Previous studies involving multiple products can be divided into

two: (1) descriptive ones that described the activities of whole-

salers, the market areas, the marketing channels, the buying methods,

functions and services as well as three decades of change in the

wholesale market; and (2) the ones that were quantitative in charac

ter, and constructed multiple-product cost curves.

The Descriptive Multiple-Product Studies

The descriptive multiple-product studies are made up of all the

many United States Department of Agriculture (USDA) studies of "The

Organization of Wholesale Fruit and Vegetable Markets. 1I 61 These

studies used the "carlot" as a unit of measurement for multiple

products.

The Carlot

The carlot is a 30,286 pound weight of many fruits and vegetables

lumped together. This measure, though good for general descriptive

purposes, lacks definiteness, is not fixed,62 and, as already implied

61Thi s group of studies and reports were many in number, though the
reports followed the same general format. A sample from this group
of studies contains studies for Boston, Washington, Denver, New York
City, Pittsburgh, Detroit, Albany, Schnectrady-Troy, West Virginia,
Dallas, Fort Worth, Houston, and Little Rock, conducted by Alden C.
Manchester; for Philadelphia by Joseph C. Podany; and for Seattle,
Tacoma, Portland, and Spokane by W. Fred Chapman, Jr.

62For example, one carlot is not fixed at 30,286 pounds. The 30,286
pounds now used by the USDA was the equivalent of the net weight of
the average railroad carlot in 1958. Whereas in, for example, the
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in earlier discussion, cannot be meaningfully used for cost-synthesis,

especially where there is a lot of interest in comparison of cost

curves and economies of size.

The Quantitative Studies That Have Synthesized

Multiple-Product Cost Curves

Quantitative studies which synthesized multiple-product cost

curves are few. The two found, namely by Reed and Sammet and by

Carter and Dean, respectively, are discussed below.

The Reed and Sammet Study

The Reed and Sammet study, titled "Multiple-Product Processing

of California Frozen Vegetables," aimed at "analyzing the costs of

processing frozen vegetables with emphasis on maintaining and

improving plant efficiency in the western part of the United

States."63 The work involved a study of the major factors affecting

late 1930·s, the average net weight of the average railroad
carlot was a little over 27,000 pounds, it was much heavier during
World War II, and by 1950 had declined to about 29,000 pounds where
it ~emained until 1955.

The increase in loads arose as a response to new rates which
provided incentives for heavier loads. Some of these rates set
a flat charge per carlot, regardless of the amount loaded in the
car. Others increased the minimum load for which a charge was
made.

Considering the changes in weight per average railroad carlot
that have featured in the industry, it appears that equivalents
should not be tied to measures like carlot, which varies with
transportation policies and does not give consideration to weight
variation that may occur as a result of product characteristics.

63Reed and Sammet, Multiple-Product Processing, op. cit., p. 1.
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costs of processing, including detailed analysis of comparative costs

among alternative processing techniques in relation to the number and

types of products processed, capacity output rates, and number of

hours operated per season.

Reed and Sammet utilized the hint that has been emphasized in

this study, and of course, which they themselves emphasized, that:

"... the individual outputs of a multiple-product plant
often cannot be measured meaningfully in terms of
combined weights ,"64

and that, in such a situation, "output equivalents" or "ratios" or

"output index" should be used,65 by using "packed weight equiva

lent.,,66 The measure, "packed weight equivalent," could probably

have been used for this study but was not because they did not define

it nor describe the procedure for obtaining it, and because it is

only in canning operations that it is operationally meaningful.

The Carter and Dean Study

In 1962, Carter and Dean gave a report of the methodology and

results obtained in their study of cost-size relationships for cash

crop farms in a highly commercialized agriculture. 67 In that study,

64Reed and Sammet, Multiple-Product Processing, Ope cit., p. 21.

65I b i d . , p, 21.

66I b i d . , p. 26.

67Harold O. Carter and Gerald W. Dean, "Cost-Size Relationships for
Cash Crop Farms in a Highly Commercialized Agriculture," Giannini
Foundation of Agricultural Economics, Mimeographed Report (No. 253),
May, 1962.
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which involved multiple products, Carter and Dean used "total revenuell

as the measure of "output ll and "total cost per dollar of total

revenue II as the measure of "cost." These measures of output and

costs were given serious consideration for use in this study.

However, it was decided not to use these measures for several reasons.

First, "total revenue" and "total cost per dollar of total revenueII

are somewhat difficult measures to interpret. As prices for the

commodities vary, total revenue varies. Second, prices of one fruit

or vegetable vary a lot during a given year. Working with twenty-one

products subjects the measure of "output" to very many variations as

each of the twenty-one prices would have to be an approximation or

the mean of the prices for the chosen period. Considering this

shortcoming, it appears that a more robust measure of output would

be preferred to "total revenue."

It may be mentioned briefly that in the Carter and Dean study,

"acres of farm land" might have been a better measure of output than

"total revenue." This could have at least made possible the investi

gation of, in isolation from other effects, the effects of technical

economies upon costs and would have made possible the provision of

information on differences in costs and inputs resulting from changes

in the product mix through a comparison of the long-run cost curves

of constant and variable product mix farms. The acre unit of

measurement just suggested is, however, not applicable to the problem

of the present study as it appears to be useful and relevant to

on-the-farm production.

Thus, but for the lack of complete definitional and procedural



58

information of one, and the indicated shortcomings of the other, the

Reed and Sammet, and the Carter and Dean measures of size could have

found application for the present study. To avoid the implicit

problems posed by the two studies, another measure called VOLUME

EQUIVALENT was proposed and used for this study. The rationale for

proposing VOLUME EQUIVALENT (VE) is as discussed below.

Volume Equivalent

Volume equivalent is the number of volumes of one pound ~f a

product specified as a standard that one pound of another product

would occupy when the two products are in an environment of the same

temperature and pressure. The reasoning behind regarding volume

equivalent as superior to the other discussed measures of output is

developed as follows:

When the single product cost curve is synthesized, and Q is

expressed on the X-axis as the quantity of what is being produced,

what should actually be put (or what is implicitly put) is the

Volume, not the Quantity. But in the single-product case, writing

Volume or Quantity does not really make a difference. The reason for

this will become clear later. But for now, let us consider

Mass equation (1)
Volume = Density

Conventionally, people write mass as weight. Actually, weight = Mg

where I~ is mass and g is the acceleration of gravity. But since

wherever we may be taking our measurement on this planet, g is

constant at 32.17 feet per second per second, many people think of
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mass as weight. We can therefore bow down to convention and think of

volume in terms of Weight. As already mentioned, people often
Density

write weight on the X-axis. This is only valid, however, for a single

product. The density of pineapple is the density of pineapple. So

if we meant to write

Volume
Weight

= Density
equation (2)

but we wrote weight instead of volume, it does not make any difference

since the density of product 1 = density of product 1; that is, as

long as pineapple is pineapple, or in the case of two products, as

long as density of product 1 = density of product 2.

In other words, "weight," which is always expressed along the

X-axis, is only a monotonic transformation of what is actually meant

or should be meant. The monotonicity holds, however, as long as it

is a single product that is being considered or if, in a multiple-

product situation, the densities of those products are the same. As

soon as the densities of the products are not the same, the monotoni-

city holds no more and a big difference arises between volume and

weight. In that situation, the unit of measurement along the X-axis

should be volume. A thorough understanding of the explanation above

is essential for understanding the principle that was applied to

synthesize the cost curves for multiple products in this study and

for the subsequent allocation of cost to respective products.

An understanding of the explanation should clarify why it is

not logical and reasonable to sum 10 pounds of pineapple and 20

pounds of apples together for a single expression along the X-axis.
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It is only because their densities are not equal.

The remedy for this problem seems the utilization of Volume

Equivalent as a unit of measurement. Volume itself is more or less

appreciated in terms of space: 10 cc. plus 10 cc. is always 20 cc.,

no matter what is put in each of the 10 cc. 's. By the same token,

a 10 cc. of a reefer space is always a 10 cc. of a reefer space, be

it pineapple that we put into it, or lettuce. A cart made to carry

500 cc. will always carry 500 cc., be it avocado or daikon that is

being carried. The conversion to equivalent is necessary for sum

mation, and for other transformations that consider product

characteristics.

Considering the above analysis and explanation, it appears

reasonable to state that in situations involving storing of products,

the total cost involved in that storage can be reasonably and

logically allocated to each product in that space; and that the cost

pro-rated each product will be a function of the relative volume

occupied by each product to the volume occupied by all the products.

Take the following example. There is a container of 5000 cc. and

apple, banana, broccoli and cabbage are stored to fill the container.

All other situations surrounding this storage (e.g., time of storage)

are the same except for the amount of space occupied by each product.

The space occupied by each product is as follows:

Apple 1,000 cc.

Banana 2,500 cc.

Broccoli 1,000 cc.

Cabbage 500 cc.
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The total cost involved in the storage for the time being considered

is $105. Then, the cost that would be allocated to the respective

products would be

Vi
--- X Total Cost incurredVau

expression (2)

where Vi is the volume occupied by each product and Vau is the volume

actually occupied by all the products being considered, where Vau ~ Va

and Va is the total space available. In this hypothetical example,

the cost allocated to the four products would be:

Apple

Banana

Brocco1i

Cabbage

1,000 cc.
X $105 = $21.005,000 cc.

2,500 cc.
X $105 = $52.505,000 cc.

1,000 cc. X $105 = $21.005,000 cc.

500 cc. X $105 = $10.505,000 cc.

Suppose, however, the volume occupied by each product is still the

same as before, but the available space is now 7,000 cc., and the

total cost of storage is now $140 instead of $105, the cost allocated

to the four products would new be:

Apple

Banana

1,000 cc. X $140 = $28.00
5,000 cc.

2,500 cc. X $140 = $70.00
5,000 cc.



Broccoli

Cabbage

1,000 cc.
5,000 cc.

500 cc.
5,000 cc.

X $140 = $28.00

X $140 = $14.00
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As another possibility, suppose the volume occupied by each product

is still the same as before, but the available space is now 7,000 cc.,

and the total cost of storage is $105 as before. The cost allocated

to the four products would still be:

Apple 1,000 cc. X $105 = $21.00
5,000 cc.

Banana

Broccoli

Cabbage

2,500 cc.
5,000 cc.

1,000 cc.
5,000 cc.

500 cc.
5,000 cc.

X $105 = $52.50

X $105 = $21.00

X $105 = $10.50

Another possiblity could be the available space remaining at 7,000 cc.

with the total cost of storage remaining at $105, and the composition

of the products increasing proportionally to fill all the available

space. That is, apple now is 1,400 cc., banana is 3,500 cc., broccoli

is 1,400 cc., and cabbage is 700 cc. The cost allocated to the four

products under this situation would be:

Apple

Banana

1,400 cc.
7,000 cc.

3,500 cc.
7,000 cc.

X $105 = $21.00

X $105 = $52.50



Broccoli

Cabbage

1,400 cc.
7,000 cc.

700 cc.
7,000 cc.

X $105 = $21.00

X $105 = $10.50
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Different possibilities can be hypothesized and calculated. From the

calculation of such total costs per produce, costs per cc. could then

be calculated. For example, even though the total costs per produce

are the same for situations 1 and 4, the cost per cc. in the latter

is less; and even though, in situation 3 as compared to situation 1,

the total cost of storage was the same in spite of the expansion of

storage space, the non-expansion of the volume of products stored left

the unit cost unchanged.

Though the explanation given above would hold strictly for

storing, it appears that, but for labor, the same explanation would

be a good approximation for warehouse hauling, delivery and other

resources which may be utilized in the process of marketing. For

labor cost purposes, the postulate of pro-rating marketing costs

according to~ the relative volume handled of each product does

not hold. Each of banana and pineapple occupying the same volume, for

example, does not necessarily take the same time to be sorted,

trimmed, graded and packed. Deterlnination of labor cost for each

product will therefore involve the consideration of labor-minute

equivalent (LME), which~ as also utilized in the studies of Barnes,68

68Ralph M. Barnes, Motion and Time Study (Fourth Edition) (New York:
John Wiley), 1958.
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Malcolm and Sammet,69 Maynard and Schwals,70 Mundel,71 sammet,72

Sammet and Malcolm,73 Sylvester,74 Thor,75 Ferguson,76 Dean,77

French, Sammet and Bressler,78 and Abruzzi,79 is the minutes it takes

an average worker to perform some functions on a given volume of

IImatterll80 relative to the minutes it takes the same worker to perform

69 D. G. Malcolm and L. L. Sammet, IIWork Sampling Studies ," Journal of
Industrial Engineering, V, No.3 (May, 1954), pp. 4-6.

70H. B. Maynard and J. L. Schwals, Methods-Time Measurement (New
York: McGraw-Hill), 1948.

71M. E. Mundel, Motion and Time Stud:
(Englewood Cliffs, N. J.: Prentice-Hall, 1960.

72L. L. Sammet, "Eff i cf ency in Fruit Marketing: In-Plant Transporta
tion Costs as Related to Material Handling Methods--Apple and Pear
Packing,1I Giannini Foundation, University of California, Mimeo
graphed Report (No. 142), 1953.

73L. L. Sammet and D. G. Malcolm, IIWork Sampling Studies: Guides to
Analysis and Accuracy Criteria,1I Journal of Industrial Engineering,
V, No.4 (July, 1954).

74Lawrence Arthur Sylvester, The Handbook of Advanced Time-Motion
Study (New York: Funk and Wagnalls), 1950.

75Er ic Thor, liThe Application of Economic-Engineering Research Tech
niques in Planning Fruit and Vegetable Packing Plants, With Special
Reference to Florida Citrus (Ph.D. dissertation), Department of
Agricultural Economics, University of California, 1956.

76A. R. Ferguson, IIEmpirical Determination of a Multi-Dimensional
r~arginal Cost Function;" Econometrica, XVIII, No.3 (July, 1950),
pp. 217-235.

77Joel Dean, Hosiery Mill, o p . cit.

78B. C. French, L. L. Sammet and R. G. Bressler, Jr., "Economic
Effi ci ency, II 0 p. cit., pp. 543-72l.

79AdamAbruzzi, Work, Workers, and Work Measurement (New York:
Columbia University Press), 1956.

80r~atter is being used here as defined in Physics, IIAnything that oc
cupies space, can be weighed, and is perceptible to the senses in
some way. II
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the same or necessary functions on the same volume of a standard

m2tter.

With all the clarifications hitherto made, a genere~ postulate

can be made that, given a level of cost expended on a resource (labor

being an exception, however) in marketing a given number of products,

the cost of that resource pro-rated to a particular product is a

function of the relative volume handled of that product to the volume

handled of all the products of emphasis. For labor cost considera-

tion, however, both the relative volume handled of each product and

the characteristics of the products enter into pro-rating. That is,

if

PRC I. is the pro-rated resource cost of one particular product,
1

RVli is relative volume occupied by one particular product,

TMC Ii is the total marketing cost of one particular product,

GTMC is the grand total marketing cost (that is, the cost of

marketing all the products in a given firm),

Rr, r = 1, 2, ... , l-1, lis the name of the rth resource, and

1, ... , (-1, includes all resources except labor, and ~.is

the last resource the name of which is labor. The cost of

each r t h resource is being pro-rated to each of the handled

and sol d products, i, i = 1, ... , I.

i, i = 1, ... , I is the particular product to which the cost is

being pro-rated.

Ki is the characteristics of product i.

PRC r i, r = 1, ... , 1,-1 = f( RV i) relation 1
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f(RV i , Ki)

z-i
= LPRCr i + PRC -l,.

r=l

relation 2

equation 3

66

GTMC, i = 1, ... , I; r = 1, ... , l-l; L = I
LTMCii=l

= I l-l
L LPRC.
i =1 r=l rl

I
+ LPRC.

i =1 ['
equation 4

In the above expression, PRC ., r=l, ... , (-1, f(RV,'); (relation 1)
rl

will hold if the units of measurement used for the products are al-

ready in volume; as in the hypothetical examples of pages 60 to 63

However, if, as done in many real life situations, and in the parti-

cular situation of this study, product transactions are given in

weights, and their densities are not easily obtainable (for conversion

to volume), it becomes imperative to find some way by which weights of

given products can be converted to volumes. This is by the applica

tion of the concept of volume equivalent (VE) defined in page 13

of Chapter I, and discussed in pages 58 to 63 of this chapter. The

pro-rated cost of all resources, except labor, becomes a function of

relative volume equivalent (RVE) and the pro-rated cost of labor

becomes a function of both RVE and LME. That is, relations 1 and 2

will become

PRCr,i' r = 1, ... , L-1 = f(RVEi)

PRCZ,i = f(RVE i, LME i)

relation 3

relation 4

The reviews and postulate of this section indicate that the

procedure involved in the synthesis of resource specific standardized



multiple product cost curves should include the following:

(1) A standard product should be chosen;

(2) Reasonable and logical output equivalents, as well

as relevant input equivalents should be obtained;

(3) Resources which are utilized in the process of

marketing should be identified;

(4) Resource utilization costs should be obtained; and

(5) Cost-output measure relations should be obtained.

How the steps enumerated above were executed for this study is part

of the content of Chapter III.

67
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CHAPTER III

RESEARCH DESIGN

The purpose of this chapter is to present the format that was

developed on the basis of the literature review in Chapter II and to

discuss how the format was used in the conduct of the research work.

The chapter covers ~~e step-by-step procedure of the field work,

the drawing, pretesting, execution, and analysis of the various sets

of questionnaires, as well as the synthesis of various resource

specific standardized multiple-product cost curves.

The amplification of the research process diagrammed in Figure 2

is achieved by the discussion of:

(l) The field work;

(2) The determination of relevant parameters; and

(3) The analysis of data.

The discussion of the field work deals with the agents who were

contacted, questions presented and observation results.

The section on determination of relevant parameters describes in

detail how volume equivalents and labor-minute equivalents were

obtained.

The section on analysis of data discusses the rationale and

procedure for the synthesis of the resource-specific standardized

multiple-product cost curves.

The Hypothesis

Using unit cost minimization as the criterion and definition of
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Figure 2.

A DIAGRAMMATIC REPRESENTATION OF THE ~ESEARCH PROCESS
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e 4 l
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Ilretest.o
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9. 60 On fann manaqets;81~Ofarmer wndors at tile People's mark.a .
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9

10



70

efficiency, a null hypothesis was made that, at the Hawaii Produce

wholesale subsector, the 1976 efficiency of utilization of every

identifiable resource employed in marketing operations is high

(where "high" was defined to be an efficiency level of above 70%).

This null hypothesis automatically generated its alternative: that

the 1976 specific resource use efficiency is not high.

The formulated hypothesis can therefore be expressed as follows:

Ho: At the Hawaii Produce wholesale subsector, the 1976

efficiency of utilization of every identifiable

resource employed in marketing operations is high

(i.e., above 70%).

Ha: At the Hawaii Produce wholesale subsector, the 1976

efficiency of utilization of every identifiable

resource employed in marketing is not high.

The Field Work

Scope

In the conduct of this study, close cooperation with wholesalers

of fresh fruits and vegetables in the State of Hawaii was attained.

In addition, various representatives of the remaining segments and

strata of the agricultural marketing system--farmers, hospitals,

schools, supermarkets, military procurement offices, hotels, rest

aurants, airline flight kitchens, the Prison, the Hawaii and Halawa

Youth Correctional Facilities--were also contacted.
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Sample Size and Sampling Technique

Even though the 1967 Bureau of Census indicated that there were

only 11 fresh fruit and vegetable supermarkets (8 within, and 3

beyond the Honolulu standard metropolitan statistical area) in the

State of Hawaii, the 1974 Directory of Businesses lists 25 such

markets. The managers of all of them were interviewed. Similarly,

an attempt was made to interview the 32 managers of fresh fruit and

vegetable produce wholesale firms listed in the directory as operating

in the State of Hawaii. However, only 29 cooperated.

To broaden the information base on the demand side of the

wholesaler1s market, the catering managers of all Hawaii flight

kitchen maintained airlines, the State School Lunch Program director,

320 retail shoppers, the food directors of the two State Prison

locations, the Hawaii and Halawa Youth Correctional Facilities

catering managers, and the Commissary Officers of the Kaneohe Marine

Corps, the Schofield Army Barracks, the Naval Supply Center, and the

Hickam Air Force Base were also interviewed.

The interview of the State School Lunch Program director was

supplemented by those of the food matrons of Hokulani Elementary

School and Stevenson Intermediate School because of the director1s

indication of uniqueness in product purchases of those two schools.

In determining the sample size for the remaining institutions on

the demand side of the wholesaler's market, a sampling fraction

proportional to the percentage of total product sales that went to

the various outlets was used.

In the case of the growing sub-sector (the supply side of the
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wholesaler's market) the sampling fraction principle could not be

used because there was no statistical frame of farm managers in the

state. Consequently, an arbitrary sample size of 136, divided among

the various counties of the state, proportionate to county total

production entering state trade, was considered sufficient. The sam

ple size for each stratum having been thus determined, the composition

of each sample, where the whole target population was not used, was

randomly selected from a list submitted by county agent chairmen.

In obtaining the 320 randomly chosen shoppers containing the

sample, a consideration was given to the 9 major retail centers (MRC's)

defined by the U. S. Department of Commerce Social and Economic

Statistics Administration Bureau of the Census to be within the

Honolulu Metropolitan Statistical Area (HMSA), the 10 fresh fruit and

vegetable retail stores listed by the same department as markets

outside the HMSA, and the 15 Oahu locations of the People's Open

Market.

The random selection of interviewees for each of the 3 delinea

tions above were 20 from each of the 9 MRC's in the first delineation,

10 from each of 8 of the 10 listed stores in the second delineation

(the 2 listed Kauai stores being omitted), and 4 from each of the

People's Open Market locations.

The above procedure resulted in the following structure and

composition of interviewees: 136 farm-managers--90 from Oahu, 30 of

whom were farmer-vendors at the People's Open Market (two from each

location), 30 from the Big Island, 16 from Maui, and the executives of

the marketing cooperatives on the various islands; the general
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managers of 26 of the 258 Hawaii dining-room equipped hotels and inns;

the catering managers of all four of the airlines that maintain

flight-kitchens in Hawaii; the dietician and purchasing agent of 10

of the 44 government and private hospitals; the managers of 25

supermarkets; 29 of the 32 Hawaii listed wholesalers; and two State

Prison food directors; the catering managers of the Hawaii and Halawa

Youth Correctional Facilities; the produce procurement officers of the

Kaneohe Marine Corps, the Schofield Army Barracks, the Naval Supply

Center, the Hickam Air Force Base; the State School Lunch Program

director; 320 retail shoppers; and finally the food matrons of Hoku

lani Elementary School and Stevenson Intermediate School.

Except for the wholesale managers, officials of each of the

institutions mentioned above were interviewed through a set of

pretested questionnaires which elicited information mainly on their

problem as institutions in the distribution system, suggestions on

how those problems could be solved and (where relevant) perception

of their firms' or organizations' economies or diseconomies of size.

Each interview, held at the vicinity or business location of insti

tutional representatives, was personally conducted by both the writer

and a trained staff member at times which had earlier been indicated

as suitable by the interviewee. In conducting the interviews,

latitude was given to each respondent for self-expression, as most

questi ons were of the "open-end" type; and the i ntervi e\A!S were carri ed

on as informally as possible. This gave each respondent an opportu

nity to make suggestions for the tmprovement of the distribution

system.
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The questionnaires used in the study are contained in the

appendix of this paper (pages 302 to 334).

Duration of Research Conduct

The conduct of the research covered a period of about 1 year and

6 months, with literature review and the outline of the research

process starting in March, 1976, and the whole research process as

outlined in Figure 2 executed and completed in September, 1977.

The Determination of Relevant Parameters

As mentioned in Chapter II, the parameters needed for the

synthesis of the multiple-product cost curves are VOLUME EQUIVALENTS

(VE) and LABOR-MINUTE EQUIVALENTS (LME). Before these parameters

could be obtained, however, a standard product had to be chosen.

Procedures used for determining the standard product and the two

parameters are as follows.

Determination of the Standard Product

Out of the 21 products reported by wholesalers as important to

their trade, pineapple was chosen as the standard. This was because:

1. Pineapple was handled by 28 of the 29 cooperating

wholesalers;

2. It formed a high proportion by volume, by weight, and

by sale of operation; and

3. It is a familiar product to all the institutions in

the distribution system.
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Derivation of Volume Equivalents

An (11 X 11 X 20) cubic foot box was filled with each of the

21 products considered in this study. The net weight of the contents

was taken at every filling.

This procedure was done at seven different times and at seven

different locations for every product. Measurement was done as many

as seven times to reduce any error that might arise from measurement

and change in product characteristics. From these figures, VOLUME

EQUIVALENTS were obtained and the mathematical reasoning is as follows:

If the average weight of apples that filled the same box is

WA, the average weight of bananas that filled the box was WB, and the

average weight of pineapple that filled the same box is Wp; it follows

that the respective weights of the products are equivalent in terms

of volume; i.e., WA, Wp' WB are equivalent in terms of volume. A

corresponding extension of this can be made to n products; i.e.,

WI' W2, W3, ... , Wn are equivalent in terms of volume. From here,

any of the 21 products could be used as a standard.

The question that the standard answers is this: How much volume

of 1 pound of the standard product does 1 pound of another product

occupy?

As an example, the average weight of pineapple that filled the

box was 900 pounds (Wp)' the average weight of watercress (WWC) that

filled the same box was 255 pounds.

The volume of watercress in terms of pineapple is

= 900 pounds = 3.53
255 pounds
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TABLE 4

MATRIX OF VOLUME EQUIVALENT (p) FOR 21 PRODUCTS

STANDARD PROOUCTS

APS IIAN SAO CAB CJIN CJ\R eEL cue OAI GRP GlIf LTJ LTM DIU ORA PAP PIN POT TQt WCR \/Ifl

CEl

A?S

8A1l

8AO

CAB
I

U

=:l CAR
Q

o
c<: CUC

0111

..... GRI'

o GRF

LII

1.00 1.25 1.00 1.00 1.75 1.85 1.25 1.70 1.50 1.50 1.63 \.33 0.90 1.85 2.34 2.00 2.25 i.ss 1.33 0.64 1.50

0.80 1.00 0.80 0.90 1.40 1.48 1.00 1.36 1.20 1.20 1.30 1.06 0.72 J.48 1.88 1.60 1.80 1.48 1.06 1.51 1.20

1.00 1.25 1.00 1.00 1.75 1.95 1.25 1.70 1.50 1.50 1.63 1.33 0.90 1.85 2.34 2.00 2.25 1.85 1.33 0.64 1.50

1.00 1.25 1.00 1.00 1.75 1.85 1.25 1.7D 1.50 1.50 1.63 1.33 0.90 1.85 2.34 2.00 2.25 1.85 1.33 0.~4 1.50

0.57 o.n 0.57 0.57 1.00 1.06 0.71 0.97 0.96 0.86 0.93 0.76 0.51 1.06 1.34 1.14 1.29 1.06 0.76 0.36 0.86

0.54 0.68 0.54 0.54 0.95 1.00 0.68 0.92 0.81 0.8\ 0.98 0.72 0.49 1.00 1.27 1.08 1.22 1.00 0.72 0.34 0.81

0.90 1.00 1.80 0.80 1.40 1.48 1.00 I.J6 1.20 1.20 1.:.1 1.06 0.72 1.48 1.98 1.60 1.90 1.48 1.06 0.51 1.20

0.59 0.74 0.59 0.59 1.03 1.09 0.74 1.00 0.88 0.88 0.96 0.78 0.53 1.09 1.38 1.18 1.32 1.09 0.78 0.38 0.98

0.67 0.83 0.61 0.67 1.17 1.23 0.83 1.13 1.00 1.00 1.08 0.98 0.60 1.23 1.56 1.33 1.50 1.23 0.88 0.43 1.00

0.61 0.83 0.67 0.67 1.17 1.23 0.83 1.13 1.00 1.00 1.08 0.98 0.60 1.23 \.56 1.33 1.50 1.23 0.88 0.43 1.00

0.62 0.77 0.62 0.62 1.08 1.14 n.n 1.05 0.92 0.92 1.00 0.82 0.55 1.14 1.44 1.23 1.38 \.14 0.82 0.39 0.92

0.76 0.94 0.76 0.76 1.32 1.32 0.94 1.28 1.13 1.13 1.23 1.00 0.68 1.32 1.77 1.5\ 1.70 1.32 1.00 0.48 1.13

1.11 1.39 1.11 1.11 1.94 2.06 1.39 1.99 1.61 1.67 1.81 1.41 1.00 2.06 2.50 2.22 2.50 2.06 1.47 o.n 1.67

0.54 0.68 0.54 0.54 0.95 1.00 0.68 0.92 0.8\ 0.81 0.98 0.72 0.49 1.00 1.27 1.08 Ion 1.00 0.72 0.34 0.81

0.43 0.53 0.43 0.42 0.75 0.79 0.53 0.73 0.64 0.64 0.70 0.57 0.36 0.79 1.00 0.85 0.96 0.79 0.57 0.27 0.64

PAP 0.50 0.63 0.50 0.50 0.8lI 0.93 0.63 0.85 0.75 0.75 0.8\ 0.66 0.45 0.93 1.17 1.00 1.13 0.93 0.66 0.32 0.75

w PIll 0.44 0.56 0.44 0.44 0.78 0.83 0.56 0.76 0.61 0.67 0.72 0.59 0.40 0.112 1.04 0.99 1.00 0.82 0.59 0.28 0.67

:z: POT 0.54 0.68 0.54 0.54 0.94 1.00 0.68 0.92 0.81 0.81 0.98 0.12 0.49 1.00 I.ZS 1.08 i.za 1.00 0.72 0.34 0.8\
o

TUM 0.16 0.94 0.16 0.76' 1.32 1.32 0.94 1.28 1.13 1.13 1.23 1.00 0.68 1.32 1.77 1.51 1.69 1.32 1.00 0.48 1.13

IICR 1.57 1.96 1.51 1.57 2.74 2.90 1.96 2.67 2.35 2.35 2.55 2.00 1.41 2.90 3.68 3.13 3.53 2.90 2.08 1.00 2.35

WIt! 0.66 0.83 0.67 0.67 1.17 1.23 0.83 1.13 1.00 1.00 1.08 0.98 0.60 1.23 1.56 1.33 1.50 1.23 0.98 0.43 1.00

LEGEno: APS • """Ies
8AII • 8anana
8AO • BI"llCClIII
CAB • C.bb.9I'
CAN • Clntlloupe
CJ\R • Corrots
CEl • Colory

cue· Cuc~
OAI • Oatt""
GlU' • GMI~
GRF • Grapdrui t
LTl • Lettua (I~)
LIM • Lettuce (11I....1
DIll • OntOM

ORA • Oran<Jl!
PAP. P• .,.ya
PIll' Pi....""I!!
POT • Potatoo,
TQt. T...~
WCR • Watorcnss
_ • wate.-Ion

Source: Derivations done in this study.
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The value (3.53) indicates that 1 pound of watercress will occupy

3.53 as much volume as 1 pound of pineapple. Therefore, 1 pound of

watercress is equivalent to 3.53 Pineapple Volume Equivalent (PVE).

From the above procedure a matrix of volume equivalents from

which any product could be used as standard was obtained. Table 4

contains the (21 X 21) matrix. Reading across the table are volume

equivalents with each of the 21 products as standards. Listed down

the table is 1 pound weight of each of the products. For example,

row two expresses 1 pound of Banana in terms of:

0.80 Apple Volume Equivalent

1.00 Banana Volume Equivalent

0.80 Broccoli Volume Equivalent

0.80 Cabbage Volume Equivalent

1.40 Cantaloupe Volume Equivalent

1.48 Carrots Volume Equivalent

1.00 Celery Volume Equivalent

1.36 Cucumber Volume Equivalent

1.20 Daikon Volume Equivalent

1.20 Grapes Volume Equivalent

1.30 Grapefruit Volume Equivalent

1.06 Lettuce (Iceberg) Volume Equivalent

0.72 Lettuce (Manoa) Volume Equivalent

1.48 Onions Volume Equivalent

1.88 Orange Volume Equivalent

1.60 Papaya Volume Equivalent

1.80 Pineapple Volume Equivalent
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1.48 Potato Volume Equivalent

1.06 Tomato Volume Equivalent

1.51 Watercress Volume Equivalent

1.20 Watermelon Volume Equivalent

Derivation of Labor-Minute Equivalents

Labor-minute equivalent is the minutes that it will take an

average worker to perform some functions on a given volume of matter

relative to the minutes that it will take the same worker to perform

the same or necessary functions on the same volume of a standard

matter.

For example, if it takes five workers 30 minutes to perform the

marketing operations of sorting, cleaning, trimming, weighing, label-

ing, standardization, in-warehouse transportation, stacking, etc.,

on a given volume of pineapple, the labor-minutes for pineapple is

150 ... call this LMp•

However, if it takes only three workers 60 minutes to perform

all the physical functions of marketing on the same volume of bananas,

the labor-minutes for banana is 180. Call this LMB.

However: LMB 180=
LMp 150 = 1.20 PLMEB

Since, in this example, pineapple is being used as the standard,

banana labor's coefficient can be expressed as 1.20 pineapple labor

minutes equivalent (PLME). The volume of any matter can, like the

banana volume in this example, also be expressed in terms of any other

matter as standard. If, say, apples or bananas were the standard, one
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could talk in terms of apple labor-minute equivalent (ALME), banana

labor-minute equivalent (BLME), and so on.

Implied in this derivation are the following:

(1) Even if the energy of the workers will diminish as they

work on, the diminishing energy will affect their

performance equally on each product and this effect

will cancel out in taking relative values. Of course,

the possible diminishing effect will be negligible if

a restriction of the maximum time a given task should

be accomplished is specified by the researcher.

(2) For purposes of efficiency dynamics, even if the state

of th~ health and energy of workers in a given place

has changed (increased or decreased) this change would

affect the performance of tasks uniformly. The

absolute labor-minute might change, but any change in

the labor-minute equivalents (i.e., the ratio) will

definitely not be due to the change in the state of

the health and energy of the workers.

One of the many advantages of this approach is that it is

independent of fluctuations in economic variables of wages, employ

ment, interest rate, prices, output and investment.

As realized through this discussion, all that is involved in

obtaining labor-minute equivalent is one of two things. Either:

1. Asking workers or managers how long and how many

workers it will take to perform, within a specified

maximum time, a given task (task in the form of the
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Figure 3. The
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product itself, a given volume of it, and the usual

tasks performed on the product for a defined goal),

or

2. Recording how long and how many men it took to

accomplish a given task.

Both of these methods were used in this study.

As a first step, the managers and workers of each of the firms

in this study were asked how long and how many workers it would take

to handle a presented volume of each of the products and their

responses recorded. Because of the considerable differences in the

reported values (i.e., in the labor-minute), a second step decision

was made to time 16 sampled firms as the workers therein performed

all the usual physical functions of marketing on an equal volume of

each of the 21 products. The absolute values obtained were similar

for all the 16 firms in spite of differences in the annual volume of

products handled and sold.

However, when labor-minute equivalents were calculated from the

first step data, the values turned out to be almost the same for

those obtained for the observed data--the second step data. Figure 3

shows the regression between the labor-minute equivalents of the

observed and of the reported data. Since the manner of collecting

the observed values were uniform within industry in both absolute and

relative terms, a decision was made to use the observed data values

rather than the reported values for all operations in which LME would

have to be used. Table 5 shows the calculated LME of the observed

data values.
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The results obtained for this part of the study indicate that

even though managers' and workers' estimation of the absolute time

it takes to perform some marketing tasks varied considerably, there

was uniformity in their estimation of relative time of task perform

ance for many products. It appears, however, that further repeti

tions of this procedure with various markets and sample sizes will be

necessary to confirm the consistency obtained in this study. Should

the consistency hold, such information may be useful to future

researchers of the problem of this nature who may require high levels

of accuracy but are highly constrained by available time or money

resources, in that they can just ask their respondents the relative

time of performing marketing tasks on various products.

Analysis of Data

Analysis of the data collected was done in the following steps:

1. Identification of cost-tracing variables.

2. Estimation of annual costs.

3. Determination of multiple-product volume.

4. Total and unit costs.

5. Resource-specificity versus aggregation.

6. Feedback to and response from wholesalers on cost

synthesis.

7. Construction of Resource Specific Multiple-Product

Cost Curves.

8. Utilization of curves for efficiency determination.

9. Potential use for efficiency dynamics and comparisons.
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10. Efficiency and its distribution.

11. From standardized multiple-product costs to individual

product costs.

12. Methodology for determining the marketing costs of

1 pound of each of the 21 products.

13. Reliability of the estimated marketing costs.

14. From standardized multiple-product cost curve to

individual product cost curve.

Identification of Cost-Tracing Variables

The cost-tracing variables for this study were ident'ified as:

shipping, equipment, telephone, delivery, electricity, management,

labor, rent, and miscellaneous.

Estimation of Annual Costs

Annual costs for respective cost-tracing variables were estimated

as follows:

Shipping Costs: Because of difficulties1 of obtaining shipping

costs from both the Mainland and the other islands in Hawaii, they

were omitted in this study. The assumption is made, however, that if

included on a standardized basis, it would raise the level of esti-

mated costs without significant change in the indicated cost-volume

IThe difficulties arose because wholesalers did not have records of
how much they paid for shipping. Furthermore, they could not, on
an individual basis, accurately account for the proportion of
particular products that come from foreign countries, the Mainland
or outer islands.
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relationships.

Equipment Costs

The equipment inventory of each of the 29 reporting firms is

recorded in Table 6. The inventory included the year, make, and type

of each piece of equipment and its uselife as estimated by the whole-

saler. Figures on replacement costs and uselives were also obtained

from equipment company personnel. It was in only very few instances

that uselife values submitted on a particular piece of equipment by

the equipment company personnel and the wholesalers differed.

Whenever this happened, however, the larger uselife value was used

and a straight line depreciation method was used to calculate annual

equipment costs. 2 Any equipment (included in the inventory of the

wholesalers) older than the reported uselife was written off. An

integral part of equipment costs was variable repairs for fixed

equipment which was calculated as 0.5% of replacement cost per 100

hours of operation.

Other estimated costs calculated to obtain the total annual

equipment costs are:

TAXES: The costs of property purchase taxes including license

for pick-up trucks and automobiles, were estimated from information

provided by Hawaii tax assessors and the wholesalers.

20ther means of estimation might be employed; for example, an annuity
with a present value equal to the depreciated amount. In view of
other approximations in the estimating procedure, however (for
example, estimation of uselife of equipment), the refinement of the
more elaborate depreciation schemes did not appear necessary.
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TABLE 7

ANNUAL COST OF EQUIPr.Errr

REPlJICEMENT
PROPERTY

FIXED REPAIRSPURCHASE
TYPE COST DEPRECIATION INTEREST INSURANCE TAX & f'AINTENANCE

-------------- Percent ._---.-----------------...
REEFERS A $45.000.00 4.00 3.50 1.00 1.75 2.00

B 30.000.00 4.00 3.50 1.00 1.75 2.00
C 16.000.00 4.00 3.50 1.00 1.75 2.00
0 6.000.00 4.00 3.50 1.00 1.75 2.00

TRUCKS A S 7.200.00 10.00 3.50 1.00 1.75 2.aO
6 6.950.00 10.00 3.50 1.00 1.75 2.00

SCALE AND
PRICING MACHINE A S 8.000.00 3.33 3.50 1.00 1.75 2.00

a 6.000.00 5.00 3.50 1.00 1.75 2.00

HAND TRUCKS A S lS0.00 5.00 3.50 1.00 1.75 2.00
B 60.00 20.00 3.50 1.00 1. 75 2.00

RACKS A S 1.287.84 2.00 3.50 1.00 1.75 2.00
8 773.76 2.00 3.50 1.00 1.75 2.00
C 259.68 2.00 3.50 1.00 1.75 2.00

FORKLIFTS A S12.OO0.00 3.33 3.50 1.00 1.75 2.00
B 7.000.00 4.00 3.50 1.00 1.75 2.00
C 2.000.00 6.66 3.50 1.00 1.75 2.00

CARTS A $ 198.55 3.33 3.50 1.00 1.75 2.00
B 50.00 10.00 3.50 1.00 1.75 2.00

PNEUMATIC STAPLER S 300.00 10.00 3.50 1.00 1.75 2.00

SCALES A S 225.00 5.00 3.50 1.00 1.75 2.00
8 160.00 5.00 3.50 1.00 1.75 2.00
C 2,100.00 5.00 3.50 1.00 1.75 2.00
0 4,000.00 3.33 3.50 1.00 1. 75 2.00

VACUUM COOLING
PLAtrr S150,OOO.00 1.00 3.50 1.00 1.75 2.00

OFFICE
EQUIP~1ENT A S 7.180.00 4.00 3.50 1.00 1.75 2.00

B 5,250.00 4.00 3.50 1.00 1.75 2.00
C 3,500.00 4.00 3.50 1.00 1.75 2.00
0 2,500.00 4.00 3.50 1.00 1.75 2.00

2.160.00 4.00 3.50 1.00 1.75 2.00
F 1,050.00 4.00 3.50 1.00 1.75 2.00

..~., .. -
Source: Personal interview wIth Hewaii precuce llho 1esa1ers ,
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INSURANCE: The cost of fire and comprehensive insurance are

estimated based on information provided by the wholesalers and key

insuring firms who, for each quotation, took into account the type

of warehouse construction, inventory, wholesaling activities,

location, and fire protection services available.

INTEREST: The cost of interest on borrowed capital or the

opportunity cost of non-borrowed capital invested in wholesaling

operations was set at 7.5% of one-half of the total investment in

machinery and equipment.

FIXED REPAIRS AND MAINTENANCE: Fixed repairs and maintenance,

based on the information given by the responding firms, was set at

1.5% of the annual fixed changes. See Table 7 for the estimated

annual equipment cost figures.

Other Costs

Expenses incurred on telephone, electricity, management, labor,

rent, and miscellaneous items, in 1976 by the individual firms were

obtained directly or indirectly from respective account books, while

delivery expenses were calculated by multiplying the total year-mile

by $0.88, a value derived from general wholesale reports of an average

week's utilization of a 70-cent gallon of gas on 8 miles.

Determination of Multiple Product Volume

Each firm was asked, four times, at four week intervals, the

weight handled per week of each of its products, and the average

number of hours it remains open in a week. The figures were recorded

and an average figure was obtained.
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Each firm also reported how many holidays it takes in a year.

From these figures, the average weight of each item handled in

a year was obtained. The obtained values in pounds were then converted

to PVE; and a summation taken for each firm. Table 8 shows the

average PVE of each item handled per week per firm.

Since the 21 products of emphasis in this study form 86.3% by

weight of the total products handled in the industry, a conversion

factor of 1.16 was used to make products handled 100%; i.e.,

86.3% of all products handled occupy X PVE

1%

100%

of all products handl ed wi 11 occupy X PVE
86.3

of all products handled will occupy X
86.3 (l00 PVE)

= 1.16 X PVE

Thus, for each firm, a sum of the PVE for all products handled

was obtained, and this was multiplied by 1.16. That is,

21
V = 1.16 L(PVEi) Qi; where Qi is the weight handled of

i=l

each product.

Total and Unit Costs

Having obtained for each firm the volume of product handled in

PVE, and the annual figures for the various items of costs, one could

sum all the cost items and obtain the total costs and subsequently the

unit costs. From such all-resource cost-volume points, a relation can

be obtained. This all-resource cost-output method was not, however,
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1.6U6.5O
3.480.15
1.111.50

42.840.00
6.120.00

10.110.00

1.141.50
3.060.00
2.61I.SO

11.016.00
812.10
918.00

1.3]8.15
6.120.00

'/9.20
].060.00

459.00
2.142.00

lB.250.00

1.141.50

1.]11.00
459.00
918.00
515.50

1.910.00
282.50

2.825.00
85.880.00
II.JOO.OO
/.910.00

282.50
9.040.00
2.825.00
I.llO.OO
1.356.00

28.250.00
11,116.00
10.110.00

5'J.25
2.825.00

4St.00
1.241.00

22.6lJlJ.00
2Z.6lJlJ.00

226.00
15.255.00
9.040.00

84.15
1.695.00
1.910.00

6.500.00
2,000.00

450.00
16.000.00
IZ.OOO.OO
25.000.110

n.ooo.oo
8,000.00
6.000.00
5.000.00

500.00
4.500.00
8.500.00

32.000.00
3.050.00
1.000.00

250.00
3.000.00

16.000.00
10,OlJlJ.00

400.00

6lJlJ.000.00
2.000.00

80.00
8lJlJ.00
5110.00

3.050.00
3.660.00
3.050.00

42.100.00
1Z.2OO.00
I •• lOlI.00

2.440.00
9.166.00

10.900.00
6.100.00
4.lIlJlJ.00
3.050.00
9.166.00

]4.160.00
2.n5.011
3.660.00
1.220.00

12.200.00
1].200.00

112.00

12,200.00
61.00

610.00
1.220.00

1.100.00
2.J80.00
2.550.00

42.500.00
8.500.00
6.120.00

6.8lJlJ.0II
5,100.00

15.JOO.00
5.100.00
1,360.00
2.550.00
5.100.00

1lJ.IOII.OO
1,185.00
5.100.00

165.00
2.890.00

34.000.00

1.215.00

1.100.00
1./00.00
6.8lJlJ.00

850.00

234.00
319.80

2.160.00
10.8lJlJ.0II
1.440.00
5.400.00

I.t80.00
1.800.00
4.455.00

m.OII
203.40
120.00
411.00

2.100.00
63.00

648.00
12.00

324.00
21.600.00

114.00
100.00

18.00
12.00

111.00
116.00

II

Source: Personal interview with Hawaii produce wholesalers.
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used. Instead, resource specificity was adopted.

Resource Specificity versus All-Resource Aggregation

Observations during the conduct of this study and analysis of

the data obtained indicated that although a firm might be the most

efficient in the sense of overall cost minimization, the same firm

might not be as efficient as many other firms in the utilization of

some resources. Emphasizing all-resource costs of operations may

hinder valuable efforts such as:

(1) Analyzing the efficiency obtained in firms that are

particularly efficient in the utilization of particular

resources.

(2) Recommending to the wholesalers specific areas in which

efficiency can be improved, and how such improvement

may be attained.

This realization led to the decision to consider each resource

item, derive cost curves arising from expenses on each, and analyze

efficiency of the use of each. This specific-resource focus approach

may help each firm in the industry to evaluate the efficiency of its

utilization of each resource item with respect to:

a. The average firm at its output level,

b. The most efficient firm, at its output level,

c. The average firm in the industry as a whole, and

d. The most efficient firm in the industry as a whole.

This approach will also aid the researcher in outlining particu

lar areas of resource utilization in which efficiency needs to be
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improved.

Feedback To and Response From Wholesalers

On Cost-Synthesis

A part of the contents of Appendix A-5 was used to request feed

back of wholesalers on the cost figures estimated for each trading

center. Disagreements, where they were expressed, were clarified by

asking the cost and output related questions again, and clarifying

through the particular wholesalers any apparent contradiction to

previously submitted data. This situation occurred in only two cases,

however, and the final adjusted figures were used in further

processing.

Generation of More Data Points

As it was thought that generating more data points might provide

a less biased estimate than working with 32 unequally distributed

data points, a section of Appendix A-5 was used to achieve the

generation.

The response thus obtained was later made graphic by shading the

range within which output could still be varied without any change in

costs. The graph so obtained is in Figure 4.

From the obtained graph, various levels of volume were chosen;

and the costs of respective firms at each level were plotted as data

points for that level. For example, take the output volume of

(30 X 150,000) PVE. The adjusted number of firms that operated at

that volume is six. The resource utilization costs for each of the

six would then be used as data points for that level of output.
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Construction of Resource Specific Standardized

Multiple Product Cost Curves

Once these data points were obtained, curves were drawn to:

1. Join the least-cost points for each volume level, and

2. Join the average-cost points for each volume level.

An approximation to continuity was later done by fitting poly

nomial equations to the obtained least-cost-volume and average-cost

volume points. Polynomial fits were preferred in order to avoid the

danger of enforcing linearity on functions. The data were allowed to

suggest the most appropriate function to use, the criteria of which

were the significance of F, and minimization of Mean Square Error

(MSE). The following are the fitted equations for average-cost points

and least-cost points derived from the estimated expenses for the

various resource items:

Unit Average Cost derived from expenses on Delivery (DUAC) =

(0.02865 + 1.94030) cents
(PVE)

Unit Least Cost derived from expenses on Delivery (DULC) =

(0.01966 - 0.84845 + 12.24947) cents
(PVE) (PVE)2

Unit Average Cost derived from expenses on Electricity

(ELUAC) =

(0.03056 + 0.17871
(PVE)

7.33953 ) cents
(PVE)2
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Unit Least Cost derived from expenses on Electricity

(ELULC) =

(0.01636 + 0.03065 + 1.855669 ) cents
(PVE) {PVE)2

Unit Average Cost derived from expenses on Equipment

(EQUAC) =
(0.04447 + 8.94389 _ 121.2190 + 479.4393 ) cents

(PVE) (PVE)2 (PVE)3

Unit Least Cost derived from expenses on Equipment (EQULC) =

(0.09586 - 0.34973 + 16.08336) cents
(PVE) (PVE)2

Unit Average Cost derived from expenses on Labor (LUAC) =

(1.75312 + 138.7113) cents
(PVE)

Unit Least Cost derived from expenses on Labor (LULC) =

(0.01000) cents

Unit Average Cost derived from expenses on Management (MUAC)

= (0.28714 + 13.23926 + 138.7113) cents
(PVE) (PVE)2

Unit Least Cost derived from expenses on Management (MULC) =

(0.05579 + 17.40276 _ 314.333 + 1442.1573) cents
(PVE) {PVE)2 (PVE)3

Unit Average Cost derived from expenses on Miscellaneous

Items (MIUAC) =

(0.01431 + 4.33426) cents
(PVE)
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Unit Least Cost derived from expenses on Miscellaneous

Items (MIUlC) =

(0.01246 + 3.06007) cents
(PVE)

Unit Average Cost derived from expenses on Rent (RUAC) =

9.30995
( (PVE) ) cents

Unit Least Cost derived from expenses on Rent (RUlC) =

(0.00288 + 2.66920 _ 47.488 + 232.2179) cents
(PVE) (PVE)2 (PVE)3

Unit Average Cost derived from expenses on Telephone (TUAC)

= (0.02030 + 0.71693) cents
(PVE)

Unit Least Cost derived from expenses on Telephone (TUlC) =

(0.00291 + 0.69466 _ 11.48356 + 49.561 ) cents
(PVE) (PVE)2 (PVE)3

Figures 5 to 12 contain the data points as well as lines that

join the average and least cost points for each level of output,

while Figures 13 to 20 contain the estimated continuous curve for the

average-cost and least-cost points.

It must be borne in mind that the obtained least unit cost curves

are analogous to the estimate of the most efficient long run unit cost

curve derivable from Farrell IS "pess tmts t i c'' unit isoquant--pessimis-

tic in that it is based on the most efficient actual performance in

the sample. Additional observations may:

1. Be inefficient and so leave the envelope (the least

cost curve) unaffected,
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FIGURE 5

COST-VOLUME SCATTERGRAM AND
MULTIPLE-PRODUCT UNIT-COST CURVE

DERIVED FROM EXPENSES ON
LABOR
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FIGURE 7

COST-VOLUME SCATTERGRAM AND
MULTIPLE-PRODUCT UNIT-COST CURVE

DERIVED FROM EXPENSES ON
RENT

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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FIGURE 8

COST-VOLUME SCATTERGRAM AND
MULTIPLE-PRODUCT UNIT-COST CURVE

DERIVED FROM EXPENSES ON
EQUIPMENT

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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FIGURE 9

COST VOLUME SCATTERGRAM AND
MULTIPLE-PRODUCT UNIT-COST CURVE

DERIVED FROM EXPENSES ON
MISCELLANEOUS ITEMS

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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FIGURE 11

COST-VOLUME SCATTERGRAM AND
MULTIPLE-PRODUCT UNIT-COST CURVE

DERIVED FROM EXPENSES ON
ELECTRICITY

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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COST VOLUME SCATTERGRAM AND
MULTIPLE-PRODUCT UNIT-COST CURVE
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HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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FIGURE 13

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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FIGURE 15

Industry Unit Cost Curve
Unit Least-Cost Curve

ESTI~~TED CONTINUOUS MULTIPLE
PRODUCT UNIT-COST CURVE DERIVED

FROM EXPENSES ON
RENT

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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FIGURE 17

Industry Unit Cost Curve
Unit Least-Cost Curve
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FIGURE 19

ESTIMATED CONTINUOUS MULTIPLE
PRODUCT UNIT-COST CURVE DERIVED

FROM EXPENSES ON
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.---. ------~ - - -  ----

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

----- Industry Unit Cost Curve
Unit Least-Cost Curve

I
I
I
I
I
I
I
I
I
I
I
I
I
I
1---e.uAC:" /tl.O~~t5+.2:.!!!!!!.+7.~0iiajc.a.
I L (PVE] (P'IEjZ

\ £L.ULC .. mOIS38+ ~+1.9~6!!mCarma
<, L tpVE] (pYE]~

........

0.300

0.28~

0.270

0.2~:5

0.240

0.22:5

0.210

0.19~

0.180

LrJ 0.16:5

6: 0.1:50

~ 0.13~-; 0.120
Q.s 0.10:5

.. 0.090

~ 0.07:5

~ 0.060

U O.O"~

~ 0.030
u

~ 0.01:5 --L_~:::::;::=:;::=;:::=;:::::=~=;=:=;:==r:==?=lU 0.00.,

SO 100 1:50 200 ~O 300 3:50 400 4:50 SOO
Volume of Multiple PrcdudS Handled In I~O.OOO PVE

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

./-

FIGURE 20

ESTIMATED CONTINUOUS MULTIPLE
PRODUCT UNIT-COST CURVE DERIVED

FROM EXPENSES ON
TEL E P H 0 N E

---- . Industry Unit Cost Curve
Unit Least-Cost Curve

I I I

so 100 1:50 200 2:50 300 3:50 400 4:50 ~O

Volume of Multiple Products Handled in I~O,OOO PVE

,
\,
\
I
\
\
\
\
\
I
I
\'\TUACa r'O~03O+~ c-.

\ ~ .. fO·OO29t+o.6~-~+~9.~SlJ Canra
l (PVE] lP'iE]& (P'i~

"-
.....-

o~o

OJO

LrJ
:>a.. QC90......,
C QC7:5G
\oJ

.5
0.0•-•0

\oJ

\!.!
Z
0
J:
~
~
...l
~ 0.00J-



(/)
LLI
>a:
~
u
>-u
Z
LLI
U-IJ..
IJ..
LLI

as
~
(/)

0
0

t:z
~

z iLLI
LLI
~.- -
LLI C•rn u...•Z Q.

0
~- to)

ti z 5
~

~ u
LLI ~

a: ~

III

Figure 21.
Scattergram of the Data Points of the Total
Unit Rent COsts (in cerns), the VOlume of the
.Whetesal. Fresh Fruits and Vegetables handled
Un 150,000 PVE) In 1976 and the Corresponding
Efficiency'
The State of HawaII

105

..



106

2. Be just as efficient and so leave the envelope

unaffected, and

3. Be more efficient and so move the envelope toward the

origin. 4

Utilization of Curves for Efficiency Determination

The cost curves constructed were then converted to efficiency

curves by drawing their reciprocals. As Figure 21 illustrates, the

reciprocal of the unit cost curve is the efficiency curve. Figures 22

to 28 contain the efficiency data points as well as the lines that

join the average and the local optimum efficiency points, while

Figures 29 to 35 contain the estimated continuous efficiency curves.

How the unit cost curve and the efficiency curve can be used to

calculate the resource use efficiency of each firm is illustrated as

foll ows.

Using the Unit Cost Curve for Calculating Efficiency

The unit cost curve obtained can be used to calculate efficiency

with respect to:

a. The local optimum performance,5 and

4M. J. Farrell, liThe Measurement of Productive Efficiency,1I Journal
of the Royal Statistical Society, Series A, CXX (1957), pp. 253-290.

5The Local Optimum performance is defined as the performance of that
firm which, relative to the unit costs estimated for a given resource
use by all the firms handling the same volume of output as it, has
the least unit costs.
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FIGURE 22

ESTIMATED INDUSTRY SCATTERGRAM
AND EFFICIENCY CURVE OF LABOR USE

AND VOLUME OF MULTIPLE PRODUCTS
HANDLED IN THE HAWAII WHOLESALE

PRODUCE INDUSTRY IN 1976
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ESTIMATED INDUSTRY SCATTERGRAM AND
EFFICIENCY CURVE OF DELIVERY AND THE

VOLUME OF MULTIPLE PRODUCTS HANDLED
IN THE HAWAII WHOLESALE PRODUCE INDUSTRY

IN 1976
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FIGURE 27

ESTIMATED INDUSTRY SCATTERGRAM AND
EFFICIENCY CURVE OF ELECTRICITY USE
AND THE VOLUME OF MULTIPLE PRODUCTS

HANDLED IN THE HAWAII WHOLESALE
PRODUCE INDUSTRY IN 1976

x = DATA POINT FOR EACH FIRM
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Industry Efficiency Curve

Most Efficient Efficiency Curve

FIGURE 34
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b. The global optimum performance,6

by using the following formulae:

Efficiency with respect to the local optimum performance =

UC .
ffil n, r, YLQ

UC z, r, y

Efficiency with respect to the global optimum performance =

UC .
mln, r, YGO
UCz, r , y

where UC = Unit Costs

min = minimum

r = the particular resource of focus

y = year

LO = Local Optimum Performance

GO = Global Optimum Performance

z = the particular firm whose efficiency is being

rated. Could also be the industry whose

efficiency is being rated ; if II ZII is used for

the average costs in the industry.

Using the Efficiency Curve for Calculating Efficiency

As in the unit cost curve case, efficiency of a given firm can

also be calculated with respect to:

6The Global Optimum performance is defined as the performance of that
firm which, relative to the unit costs estimated for a given resource
use by all firms in the industry, has the least unit costs.
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EFFICIENCY LEVELS ATI'AINED BY INDIVIDUAL HAWAII ,"

PRODUCE I~OLESALING FIRMS IN THE USE OF RESOURCES IN 1976

RES 0 URC E S
FIRM DELIV ELECT MIS .'ENT LABOR EQUIP TELEP MNG*

----------------------.------- Percent -------------------------------
1 0.65 6.74 9.31 5.05 10.26 5.51 3.02 8.61
2 0.82 11.30 10.02 5.51 25.82 5.51 6.88 19.19
3 0.68 1.47 1.20 0.54 0.58 3.47 2.08 0.92
4 1.30 13.47 18.62 10.10 20.52 11.02 6.03 17;22
5 1.63 22.60 20.04 11.02 51.65 11.02 13.77 38.39
6 1.30 6.53 10.37 4.94 2.84 9.99 2.50 4.16
7 1.30 12.24 12.37 8.50 37.87 8.92 8.33 28.02
8 1.30 11.75 12.53 11.48 2.57 8.92 10.42 5.05
9 4.79 29.82 30.75 23.31 4.18 17.22 13.54 9.86

10 4.79 20.98 10.70 6.43 11.52 12.37 7.81 10.94
11 4.79 29.82 79.37 32.81 15.64 13.63 4.17 19.31
12 4.79 5.52 16.05 2.92 6.27 18.55 11.36 7.46
13 7.19 31.47 11.12 9.64 5.00 15.29 11.72 7.45
14 1.58 14.69 21.26 16.07 51.89 14.29 25.00 39.46
15 5.69 14.69 27.15 13.26 13.68 16.31 7.50 14.17
16 3.12 12.46 26.32 17.22 _ 6.15 15.78 4.53 9.39
17 7.19 48.96 14.90 4.82 15.46 15.29 25.34 14.97
18 5.99 11.36 14.83 3.90 6.66 20.39 33.33 8.49
19 2.11 19.58 27.02 21.43 69.18 19.06 15.63 52.28
20 9.58 65.28 28.35 6.43 20.61 20.3.9 33.78 20.36
21 32.36 13.99 19.86 5.84 6.28 18.90 20.83 9.34
22 4.47 23.50 19.68 22.96 4.87 17.08 13.51 9.55
23 2.63 14.21 18.53 4.87 8.33 25.45 26.04 10.22
24 40.45 17.49 33.77 7.30 7.85 23.63 19.53 12.00
25 5.59 29.38 24.60 28.69 6.08 21.35 16.89 11.93
26 2.89 29.38 17.60 7.30 13.89 18.20 31.25 14.01
27 9.81 38.65 53.33 71.42 71.43 9.75 54.82 61.62
28 6.71 35.25 40.53 8.77 7.30 25.62 20.27 11.72
29 3.46 35.25 21.12 85.70 16.67 21.84 37.50 26.17
30 11.77 46.38 63.99 34.43 85.71 11.70 65.77 67.70
31 3.38 35.25 27.90 31.35 9.79 19.69 50.00 15.77
32 7.88 44.06 41.83 40.21 17.35 19.74 37.50 22.26
33 4.04 41.13 24.64 10.23 19.44 25.48 58.33 19.82
34 4.04 54.11 74.66 100.00 100.00 13.65 43.75 85.45
35 13.73 41.13 44.22 36.28 11.43 22.97 76.75 18.97
36 3.95 51.41 48.80 46.24 20.25 23.03 43.75, 26.94
37 9.20 34.27 36.07 22.50 4.03 22.53 43.75 11.14
38 4.51 47.00 41.23 41.81 4.61 26.25 50.00 14.76
39 4.62 11.75 29.40 25.71 7.43 25.75 25.00 12.67
40 4.51 39.17 27.52 36.73 15.06 25.62 22.73 19.72
41 4.25 26.11 47.91 16.07 4.19 25.75 16.67 10.50
42 3.39 12.82 50.54 5.84 13.06 17.60 50.00 14.58
43 5.19 15.55 46.38 28.92 5.19 28.97 56.25 13.27
44 5.07 13.22 33.07 41.32 8.36 28.82 28.13 15.75
45 4.78 44.06 30.96 18.li8 16.87 28.97 25.57 19.32
46 3.82 29.38 18.24 6.57 4.71 19.81 18.75 7.87
47 5.64 3.26 36.74 45.91 9.29 32.03 31.25 17.16
48 5.32 14.69 34.40 20.09 18.74 .32.18 28.41 20.46
49 '5."7'7 17.28 20:26 ).30' 5:23 22.0'- 20.33 8.34
50 5.85 16.16 40.42 50.50 10.22 35.23 34.38 19.24
51 6.35 19.01 22.29 8.03 5.76 24.21 31.25 9.31
52 8.48 19.58 42.42 25.71 7.10 42.53 35.29 15.13
53 13.04 68.96 36.16 18.36 7.74 42.53 24.51 15.80
54 12.29 100.00 61.50 37.28 10.30 61.67 <;l.lR '4 ,,,
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30 11.77 46.38 63.99 34.43 85.71 11.70 65.77 67.70
31 3.38 35.25 27.90 31.35 9.79 19.69 50.00 15.77
32 7.88 44.06 41.83 40.21 17.35 19.74 37.50 22.26
33 4.04 41.13 24.64 10.23 19.44 25.48 58.33 19.82
34 4.04 54.11 74.66 100.00 100.00 13.65 43.75 85.45
35 13.73 41.13 44.22 36.28 11.43 22.97 76.75 18.97
36 3.95 51.41 48.80 46.24 20.25 23.03 43.75 26.94
37 9.20 34.27 36.07 22.50 4.03 22.53 43.75' 11.14
38 4.51 47.00 41.23 41.81 4.61 26.25 50.00 14.76
39 4.62 11.75 29.40 25.71 7.43 25.75 25.00 12.67
40 4.51 39.17 27.52 36.73 15.06 25.62 22.73 19.72
41 4.25 26.11 47.91 16,07 4.19 25.75 16.67 10.50
42 3.39 12.82 50.54 5.84 13.06 17.60 50.00 14.58
43 5.19 15.55 46.38 28.92 5.19 28.97 56.25 13.27
44 5.07 13.22 33.07 41.32 8.36 28.82 28.13 15.75
45 4.78 44.06 30.96 18.08 16.87 28.97 25.57 19.32
46 3.82 29.38 18.24 6.57 4.71 19.81 18.75 7.87
47 5.64 3.26 36.74 45.91 9.29 32.03 31.25 17.16
48 5.32 14.69 34.40 20.09 18.74 32.18 28.41 20.46
49 ·5.7'7 17.28 20.26 -7.30· 5.23 22.of 20.83 8.34
50 5.85 16.16 40.42 50.50 10.22 35.23 34.38 19.24
51 6.35 19.01 22.29 8.03 5.76 24.21 31.25 9.31
52 8.48 19.58 42.42 25.71 7.10 42.53 35.29 .15.13
53 13.04 68.96 36.16 18.36 7.74 42.53 24.51 15.80
54 12.29 100.00 61.50 37.28 10.80 61.67 51.18 24.36
55 57.95 70.99 72.52 51.78 15.73 58.37 72.50 30.58
56 59.95 73.44 75.02 24.10 16.27 60.39 75.00 28.05
57 7.19 22.03 26.59 53.56 2.22 60.11 75.00 16.80
58 69.94 57.12 87.52 28.1'2 18.99 70.45 87.50 31.90
59 83.82 85.68 31.02 62.49 2.59 70.13 87.50 23.85
60 69.94 25.70 48.26 25.56 13.65 iO.OO 24.31 24.31
61 75.93 93.02 95.02 30.53 20.61 76.49 95.00 35.53
62 91.01 27.91 33.67 67.85 2.81 76.14 95.00 24.00
63 75.93 62.01 52.40 27.76 14.82 76.00 26.39 27.40
64 79.93 97.92 100.00 32.14 21.70 80.52 100.00 37.41
65 95.80 29.38 35.45 71.42 2.96 80.15 100.00 25.26
66 79.93 65.28 55.15 29.22 15.60 80.03 27.78 28.84
67 89.92 73.44 62.05 32.87 17.55 90.00 31.25 32.45
68 100.00 81.60 68.94 36.52 19.49 100.00 34.72 36.05

*Instead of calculating management efficiency as done for the other resources,
a measure of managerial skill which reflected the efficiency of all other
resources on the skill of management was used. This measure of managerial
skill called Management Efficiency for Uniformity 1s expressed as:

~e particular resource] ~* (Efficienc lJ where: ITTe • mean total unit costsUTe a11 resources [,.1 ~ ITe " mean of the unit cost
for each resource

R* • all resources excluding
management only

------_.------------
Legend: Source: Estimations arising from the
DELIV " Del1very research process of this study.
ELEe " Electricity
MIS . Miscellaneous
MNG ,. Management
EQUIP " EquilJl1ent
TELEP • Telephone
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a. The local optimum performance, and

b. The global optimum performance.

The formulae to use for each of these is as follows:

Efficiency of finn II ZI1 relative to the local optimum for a

given year = The Y coordinatez, r, y

The maximum Y coordinateLO, r, y

Efficiency of firm "Z" relative to the global optimum for a

given year = The Y coordinatez, r, y

The maximum Y coordinateGO, r, y

where z, r, y, LO, and GO are as earlier defined.

Determinations of Efficiency Values for the Firms

Either the unit cost curve or the efficiency curve can be used

to obtain efficiency values for each of the firms as well as for the

industry.

The efficiency values obtained for each resource-use by each

firm is as tabulated in Table 9.

Potential Use for Efficiency Dynamics and Comparisons

The method of analysis used here has a potential use for the

dynamics as well as comparison of efficiency. It can be used to

compare:

(1) The efficiencies of the utilization of various

resources for a given firm;

(2) The efficiencies of the utilization of various
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resources for a given industry;

(3) The efficiencies of different industries in a given

market; and

(4) The efficiencies of the same industry in different

markets.

With slight modification, the tools of this analysis can perform

the above tasks for "within year" as well as for "between year II

s ituati ons.

Efficiency and Its Distribution

The distribution of efficiency and the ratio of efficiency to

its standard deviation were postulated by the researcher to be a more

meaningful indicator of operational efficiency than mean efficiency

values, especially when inter-firm, inter-resource, inter-industry,

inter-market, and inter-period comparisons are being made.

Some theoretical illustrations of this are as follows:

(1) Suppose an industry·s efficiency indicator (lEI) of the

use of a particular resource (r) for a given year (1976,

say), is to be calculated. The formula to use is:

Industry Efficiency Indicator (IEI)r = Industry Mean Efficiency (e)r

Standard Deviation of
Efficiency (Se)r

i .e. , (IEI)r, 1976
~

= 8 r , 1976
S8, r, 1976

(2) Suppose in 1980 the efficiency indicator of the

above-mentioned industry in the use of a particular
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resource (r) during a given year (1976) is to be

compared with its efficiency indicator for the use of

the same resource during another year (1980). The

formula to use which incorporates the cost-of-living

index (CLI) and the Industry Mean Efficiency Indicator

(lEI) is as follows:

CLI I976(IEI)r, 1976
=CLI (lEI)

1980 r, 1980

CLI 1976 (8r )1976

(Sa, r)1976

CLI 1980 (6 r )1980

(Sa, r)1980

= CLI 1976

CLI
1980

from where if the above expression is greater than 1,

1976 1s performance is more efficient than 1980's; equal

to 1, 1976 and 1980's performance are equally effi-

cient; less than 1, 1980's performance is more

efficient than 1976's.

(3) Suppose a firm's efficiency indicator in the use of

a particular resource (r) during a given year (1976)

is to be compared with its efficiency indicator for

the use of the same resource during another year (1980).

The formula to use, which incorporates the cost-of

living index (CLI), the industry efficiency indicator



TABLE 10

MEAN EFFICIENCY AND EFFICIENCY INDICATOR OF
RESOURCE USE IN THE HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

MEAN ORDER OF EFFICIENT UTILIZATION BY:
EFFICIENCY MEAN EFFICIENCY (8)

RESDURCE (PERCENT) . STANDARD DEVIATION(S ) EFFICIENCY EFFICIENCY INDICATOR

Misc.
Variable 36.56 1.6660 1st 2nd

Telephone 35.13 1.3370 2nd 4th

Electricity 34.88 1.4382 3rd 3rd

Equipment 31.94 1.1300 4th 5th

Rent 26.43 1.2308 5th 6th

Mana9ement 21.04 1.940D 6th 1st

Del ivery 21.00 0.6925 7th 8th

Labor 16.58 0.8611 8th 7th

Source: Estimations arisin9 from the research process of this study.

119
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(lEI), the estimated efficiency of the firm (ez), is:

(CLI I980) (8z, r}1980

(IEl r}1980

(CLI 1976) (8 z, r}1976
(8 )

r
Se

r 1976
(CLI 1980) (6z, r}1980

(e r )

Sr1980

=

from where if the above expression is greater than 1,

1976 1s performance is more efficient than 1980's; equal

to 1, 1976 and 1980 ls performance are equally effi-

cient; less than 1, 1980·s performance is more

efficient than 1976's.

The above expression can be modified to analyze as many combinations

of comparisons and dynamics as possible.

Table 10 shows the Industry Mean Efficiency, as well as Efficiency

Indicator of resource-use for the Hawaii Wholesale Produce Industry.

The result indicates minute differences in the order of utilization.

By one criterion, miscellaneous variable resource is indicated as the

most relatively efficiently used of all the resources, while in the

other, it is rated second. By the two criteria, use of electricity

comes third, and rent comes fifth. While telephone takes the fourth



121

position in the distribution-considered criterion, and second in the

"mean" criterion, equipment comes sixth in the distribution consi-

dered criterion, and fourth in the other. Labor comes seventh in the

distribution-considered indicator and eighth in the "mean" situation.

Management comes first in the distribution-considered criterion, and

sixth in the "mean" situation, while del ivery comes last in the

distribution-considered criterion and moves up to the seventh position

in the "mean" criterion. Where there are conflicts in the order of

use as portrayed (though not sharply) in this study, the efficiency

indicator that considers distribution is recommended as a criterion

of preference.

A subset of the postulate enounced here was adopted some years

ago by Seitz in his efficiency measures for steam-electric generating

plantsJ

From Standardized Multiple Product Costs

To Individual Product Costs

Given volume equivalent (VE) and labor-minute equivalent (LME)

values, a general equation for calculating the marketing costs of

individual products from the synthesized multiple product cost can

be derived as:

1.-1~

Total Unit Costs = SVE Cr + (SVE)(SLME)(CLS)r=1
=

7Wesley D. Seitz, "Efficiency Measures for Steam Electric Generating
Plants: Proceedings Thirty-Ninth Annual Meeting," Western Farm
Economics Association, University of California, Los Angeles,
California, 1966.



where

\

"Cr = estimated unit costs derived from the

expenses on the particular rt h resource

CL = estimated unit costs derived from labor

expenses

122

S = standard product

SVE = Volume Equivalent in terms of the standard

product

SLME = Labor-Minute Equivalent in terms of the

standard product

PiS = Volume Equivalent of the product in terms of

the standard

CiS = Labor-Minute Equivalent of the product in

terms of the standard.

Calculating Marketing Costs of One Pound of Banana

In applying the above general equation to calculate the average

cost of marketing bananc in the Hawaii Produce Wholesale Industry

using pineapple as the standard product, the general equation became:
7 " "

Total Unit Costs = PBpL: CB + PBpcBpCLP
r=l r

where B = Banana

P = Pineapple.



TABLE 11

CALCULATION OF THE MARKETING
COSTS OF ONE POUND OF BANANA
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RESOURCE ITEMS

Equipment

Telephone

Delivery

El ectri ci ty

Management

Misc. Variable

Rent

Labor

COST CHARGED PRODUCT
IN CENT/PVE

0.20143

0.03247

0.07221

0.06337

0.87439

0.10146

0.26435

Total Costs Charged
Product Excluding
Expenses on Labor

Cost Charged Product
as Derived from

Expenses on Labor
(Page )

Total Cost/Pound
of Banana

COST CHARGED PRODUCT
IN CENT/POUND

0.3626

0.0584

0.1230

0.1141

1.5739

0.1826

0.4758

2.8094

1.4382

4.3286

Source: Estimations arising from the research process of
this study.
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Operationalizing the General Equation

In operationalizing the general equation, a general diagram for

costs derived from labor expenses was, first of all, made as follows:

Cost/SVEoverall + Cost/SVE
t

multiply by 0BP

(from matrix of LME)

of Product + cent/1 pound of
t product

multiply by PBP

(from matrix of VE)

1.43837 + (0.5555) +
t

multiply by 0BP

Using pineapple as the standard product, the general diagram became

Cent/PVE + Cost/PVE of Banana + Cent/Pound of Banana
t t

multiply by 0BP multiply by PBP
Substituting the estimated costs into the specific diagram, we had

0.7990 + (1.80) + 1.4382
t

multiply by PBP
(from column 17, row 2) (from column 17, row 2)

(Matrix of LME, page 82) (Matrix of VE, page 76)

The other cost items in cent/PVE and cent/pound were then worked out

and recorded in Table 11; following the pattern of general diagram,

specific diagram and figure substitution: i.e.,

General Diagram: Cost/SVE + Cent/Pound of Product
t

multiply by PrS
(from Matrix of VE, page 76)

Specific Diagram: Cent/PVE + Cent/Pound of Product
t

multiply by PBP

(from Matrix of VE, page 76)

Figure Substitution for each Cost Item:

(Cent/PVE) (P. s) = (cent/pound)
r 1 r
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TABLE 12

ESTIMATED TOTAL COSTS (IN COOS) OF AARKETING 1 LB OF ~CH OF
TYENTY-GNE TYPES OF FRESH PRODUCE IN THE STATE OF HAWAII. 1976

COM P 0 ~ E N T S o F cas T
EQUIP TLPN OELlV ELECT MGMT mc RENT LABOR TOTAL

APPLES 0.4532 0.0731 0.1625 0.1426 1.9674 0.2283 0.5948 1.4382 5.0243

BANANAS 0.3626 0.0584 0.1230 0.1141 1.5739 0.1826 0.4758 1.4382 4.32B4

BROCCOLI 0.4532 0.0731 0.1625 0.1426 1.9674 0.2283 0.5948 1.4382 5.0601

CABBAGE 0.4532 0.0731 0.1625 0.1426 1.9674 0.22B3 0.5948 1.4382 5.0601

CANTALOUPES 0.2598 0.0419 0.0932 0.0817 1.1280 0.1309 0.3410 0.8555 3.9319

CARROTS 0.2457 0.0396 0.0881 0.0773 1.0668 0.1238 0.3225 1.4622 3.4264

CaERY 0.3626 0.0584 0.1230 0.1141 1.5739 0.lB36 0.4758 2.1694 4.7596

CUCUMBERS 0.2659 0.0429 0.0953 0.0836 1.1542 0.1339 0.3489 1.5909 3.7159

DAlKOlI 0.3021 0.0487 0.1083 0.0951 1.3116 0.1522 0.2965 1.5582 3.9723

GRAPES 0.3021 0.0487 0.1083 0.0951 1.3116 0.1522 0.3965 1.7979 4.2124

GRAPEFRUIT 0.2800 0.0451 0.1003 0.0881 1.2154 0.1410 0.3674 1.3333 3.5700

LETTUCE (ICEBERG) 0.3424 0.0552 0.1228 0.1077 1.4865 0.1725 0.4494 1.7660 4.5025
LETTUCE (MAHQA) 0.5036 0.0812 0.1805 0.1584 2.1860 0.2537 0.6609 1.5980 5.6223

ONIONS 0.2457 0.0396 0.0881 0.0773 1.0668 0.1238 0.3225 1.4623 3.4261

ORAlIGES 0.2000 0.0308 0.0686 0.0602 0.8306 0.0964 0.2511 0.7591 2.2968

PAPAYAS 0.2216 0.0367 0.0816 0.0716 0.9881 0.1146 0.2987 1.3544 3.1733

PINEAPPLES 0.2014 0.0325 0.0722 0.0534 0.8744 0.1015 0.2644 1.4384 3.0484

POTATOES 0.2457 0.0396 0.0881 0.0773 1.0668 0.1238 0.3225 1.5274 3.4912

TOMATOES 0.3424 0.0552 0.1228 0.1077 1.4865 0.1725 0.4494 1.4943 4.2308

:.IATERCRESS 0.7110 0.1146 0.2549 0.2237 3.0866 0.3582 0.3332 2.25M 7.9383

WATERMaOll 0.3021 0.0487 0.1083 0.0951 1.3116 0.1522 0.3965 1.7979 4.2124

~: EQUIP a EquilJlll!flt ELECT a Eleetricity
ruN . Te1epnone ~1GMT • Management
OalV • Delivelj' !'lYC • Miscellaneous 'Iariable Costs

Source: Estimations arising fl"ll1l1 the research precess of this study.
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A similar procedure was used to calculate the cost of marketing

all the 21 products in this study. The results are as contained in

Table 12.

One of the important features of this procedure is its ability

to convert final units to measures which both the consumers and the

sellers understand: pounds.

Reliability of the Estimated Marketing Costs

As mentioned earlier, the realiability and accuracy of the total

costs synthesized for each firm were ascertained by requesting a

feedback from the wholesalers. However, having no easy way to deter

mine the reliability and accuracy of the costs synthesized for

marketing each product, a decision was made to compare a shipping

cost-adjusted marketing margin with the estimated marketing costs.

However, where none of either shipping point-wholesaler spread or

delivered price-wholesaler spread was available or calculatable

for Hawaii, available spread figures for San Francisco, Los Angeles,

or Seattle were used.8 The adjustment made to the marketing margin

was based on the percentage of the total volume of each product coming

from respective destinations, and the wholesalers' information that

shipping cost percentage of the total cost of their marketing

operations was 65 for products coming from foreign countries, 55 for

8The figures were obtained from "Prices and Spreads for Selected Fruit
and Vegetables sold in Selected Markets, 1971-1976", Marketing
Research Report (No. 8888), Economic Research Service, USDA,
September, 1976.



TABLE 13

MARKETING MARGIN [MM], DERIVED MARKETING REVENUE [DMR], AND ESTIMATED
COSTS [EC] OF WHOLESALE MARKETING OF TWENTY-ONE PRODUCTS (IN 1976)
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MARKETING
folARGIN

(Ifl)

DERIVED MAR
KETING REVENUE

(DMR)

ESTIMATED
COSTS
(EC)

DIFFERENCE BETWEEN
(DMR) AND (EC)

APPLES

BANANA:
Simple average
Weighted average
BROCCOLI
CABBAGE:
Simple average
Weighted average
CANTALOUPES
CARROTS
CELERY
CUCUMBERS
DAIKON
GRAPES
GRAPEFRUIT
LETTUCE (ICEBERG)

LETTUCE (MANOA)
ONIONS (DRY)

ORANGES
PAPAYA
PINEAPPLES
POTATOES

TOMATOES

WATERCRESS

WATERMELON

10.9

4.55003

5.1081
22.7

6.4

13.131

11.7
6.0

13.0
5.9

10.952

7.292

5.0003

13.30
7.80
2.80
8.5
3.8

17.0

11.74

12.30
5.20

C E N T S

4.7278

4.55003

5.10813

10.2286

5.6192
4.9147
5.9085
5.3020
3.1587
9.9322
5.8390
6.02382

4.0121
5.00003

7.8590
4.0462
1.2828
6.9086
3.7989
7.3935

6.6117

12.30
3.80

PER P 0 U N D

5.0243

4.3284
4.32B4
5.0601

5.0601
5.0601
3.9319
3.4264
4.7596
3.7159
3.9723
4.2124

3.5700
4.5025

5.6223
3.4261
2.2968
3.1733
3.0484
3.4912

4.2308

7.9383
4.2124

-0.2956

+0.2216
+0.7797
+5.1685

+0.5591
-0.1452
+1.9766
+1.8756
-1.6009
+6.2162
+1.8667
+1.8114
+0.4421
+0.4975

+2.2367
+0.6201
-1.0140
+3.7353
+0.7505
+4.4023

+2.3809

+4.3617
-0.4124

1Seattlels marketing margin for 1976

2San Francisco's marketing margin for 1976

3The marketing margin used is based on Delivered Price

4rhe marketing margin used is for Hawaii No. 1 g~ade

Source: Estimations arising from the research process of this study.
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products coming from the Mainland of the United States, and 20 for

those coming from Oahu's neighbor islands. The obtained adjusted

marketing margin was given the term 'IDerived Marketing Revenue" (DMR).

The (DMR) equation then is as follows:

DI~R = MM - ((O.65F)(MM) + (0.55M)MM + (0.20N)(MM))

= MM - MM((0.65F + 0.55M + 0.20N))

= MM (1 - (0.65F + 0.55M + 0.20N))

= MM (1 - 0.65F - 0.55M - O.20N)

This equation can be generally expressed as

DMR = MM(1 - aF - aM - yN),

where MM = Marketing Margin

F = %of Industry Output that came from foreign countries

M = %of Industry Output that came from the Mainland of

the United States

N = %of Industry Output that came from the neighbor

islands

a = %of total wholesale marketing costs that is

incurred on shipping from Foreign Countries

S = %of total wholesale marketing costs that is

incurred on shipping from the Mainland of the

United States

y = %of total wholesale marketing costs that is

incurred on shipping from the neighbor islands.

Table 13 contains a side-by-side expression of the Marketing

Margin (MM), Derived Marketing Revenue (DMR), the Estimated Costs

(Ee), and the difference between (DMR) and (EC).
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One can postulate a necessary condition for determining the

reliability of the estimated costs of marketing each product. Such

necessary condition is that the estimated costs (EC) be equal to or

less than the Derived Marketing Revenue (DMR); i.e., EC ~ DMR. This

condition can, however, be only necessary, not sufficient.

A sufficient condition postulate could have been that EC = DMR

but rigidity about this ·is very unrealistic in the face of market

failure that typifies not only the Hawaii Wholesale Produce Industry

but also real life situations, and the approximations and aggregations

that were done in the conduct of this research and that are done in

many researches.

Amplification of necessary or sufficient conditions apart, the

EC and DMR values are very close. The high positive difference

obtained for broccoli, cucumbers, papaya, tomatoes, watercress, and

lettuce might, apart from market failure circumstances, be due to

wholesalers obtaining additional returns for commodities which may

have high spoilage rates. The results obtained in this section thus

indicate that the estimated marketing costs are reliable and the

postulated methodology effective. Future applications of the

methodology will, however, provide further insights into its

reliability and effectiveness.

From Standardized Multiple Product Cost Curve

To Individual Product Cost Curve

This section contains a procedure on converting a standardized

multiple product cost curve to an individual product cost curve.
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Since each of the individual cost curves for a given resource is

only a monotonic transformation of the standardized multiple product

cost curve, all that is necessary in working with all cost items

except labor is to divide the values of the X-axis (the volume of

products handled in PVE) by the relevant VE value for the product of

interest. This converts those values to pounds. The Y~axis (the

marketing cost in cents), however, should be left untransformed.

With respect to values for labor, however, the X-axis should be

converted as described above, and the Y-axis multiplied by the labor

minute equivalent.

For example, consider the resource rent for the product water

cress. All that should be done is to divide the 150,000 scale unit

on the X-axis by 3.53 (Pwc,p) and call the resultant pounds; while the

values of the Y-axis are left untransformed.

For labor, however, for the same product, the two operations to

perform are:

(1) Divide the 150,000 scale unit on the X-axis by 3.53

(Pwc,p), and call the resultant pounds; and

(2) Rescale the V-axis, by multiplying it by 0.4444

(Owc,p).

Summary

This chapter, having discussed the format that was developed on

the basis of the literature review done in Chapter II, and the

application of the format to the design and analysis of this study,

ends by presenting that part of the results that deal with the
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estimation of the marketing costs of each constituent product from the

multiple product cost synthesis methodology. The other findings of

the research process covered in this chapter follow in Chapter IV:
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CHAPTER IV

FINDINGS, RECOMMENDATIONS AND SUGGESTED AREAS

OF FUTURE RESEARCH

This chapter discusses, in sequence, the findings that emanated

from the conduct of the procedures outlined in Chapter III, the

recommendations therefrom, and areas of research that may, in the

future, provide further answers and insight into some issues that

arose from this study's findings.

Findings

Findings are discussed under the following categories:

(A) Findings obtained from wholesalers;

(8) Transportation: the Farmer(Shipper)-Wholesaler link;

(C) Findings obtained from the supply side of the whole-

saler's market;

(D) Findings obtained from the demand side of the whole-

saler's market;

(E) Price analysis;

(F) Management problems of channel structures; and

(G) Inter- and Intra-Institution suggestions for the

improvement of the production and marketing of

produce.

Findings Obtained From Wholesalers

Findings obtained from wholesalers center around the following:
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1. The present wholesale market areas;

2. Number, size and share of firms;

3. Age of business;

4. Opening hours;

5. Functional acts;

6. Origin and mode of products;

7. Products of emphasis for this study;

8. Exposure of products during transportation;

9. Trend in gross volume;

10. Organization of firms;

11. Management-ownership affiliation;

12. Net worth of assets;

13. Employment;

14. Capital required to enter industry;

15. Barriers to entry;

16. Buying practices;

17. Terms of purchase;

18. Conduct and outcome of pricing;

19. Marketing costs and margins;

20. Marketing channels;

21. Sources of information utilized by the management of

respective institutions;

22. Extending credit to customers;

23. Advertising practice; and

24. Views and outlook of wholesalers.

Findings with respect to each of the issues enumerated above are
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discussed as follows:

The Present Wholesale Market Areas

Figure 36 contains a map indicating the locations of the Honolulu

wholesale food firms. For descriptive purposes, the Hawaii Produce

Wholesale Market which is concentrated in the City of Honolulu is

hereby divided into four classifications: the south business district,

the north business district, the Fort Armstrong area, and lIot her

oahu. II The fi rms not in the fi rs t three class ifi cati ons will be

considered as lI ot her Oahu." Since the location of the Produce

Wholesale Market in each location is a subset of the food wholesale

market location, the latter is discussed as follows under the four

classifications.

The South Business District

The South Business District is bounded on the northwest by

Richards Street, on the northeast by South King Street and Kapiolani

Boulevard, on the southeast by Piikoi Street, and on the southwest

by Ala Moana Boulevard. The area includes the Ala Moana Market

Center, one of the wholesale produce markets on the island.

The south business district contains 40 wholesale food firms:

10 fresh fruit and vegetable wholesalers, 15 grocery firms, 12 meat

and related product firms s and 3 dairy products and egg firms.

The Ala Moana Market is on Auahi Street, about half a mile from

downtown Honolulu. The produce dealers moved to this area in 1948.

At the time of this study, the market contained approximately 7 acres.
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Its six buildings housed retail outlets, 10 fresh fruit and vegetable

wholesalers, one meat and related product dealer, and four grocery

dealers. Although the buildings are single story, some of the dealers

use mezzanines for office or storage areas. There are no platforms

for loading and unloading.

Space for parking 100 cars is provided at the main entrance of the

market. Most of the wholesalers are in buildings number 2, 4, and 5.

Retail outlets occupy building 1. Building 3 is used for box storage.

Building 6 is occupied by non-food firms.

The street between the six buildings is about 40 feet wide. The

present buildings 1 and 2 were those built to replace the original

buildings 1 and 2 destroy~d by fire on July 27, 1966.

The present building 1 is 350 feet long and 60 feet wide. A

covered area 15 feet wide at the front of the building is used for

display purposes. The retail operators who conduct business in

Building 1 handle fresh fruits and vegetables, meat, fish, or a

limited line of grocery items. Many specialize in Oriental food

products.

Building 2 has 21 stalls, each 18 feet wide and 60 feet deep.

One stall is used as a passageway, and another for restroom facili

ties. The building is about 380 feet wide and 60 feet deep.

Building 3 is used by dealers in buildings 2 and 4, primarily as

a carton and box storage area. One-half of this building is used by

dealers in building 2 and the other half by dealers in building 4,

the space used by the dealers being proportionate to the number of

stalls each rented in the other buildings. This shed-type of
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structure is not enclosed and the floor is at street level. It was

once used as a covered parking area for vehicles.

Each of building 4 and 5 consists of 24 stalls, each 18 feet wide

and 60 feet deep. Each of the buildings is approximately 400 feet

long and 60 feet deep.

In other parts of the south business district, food wholesalers

are located in various types of buildings. These range from modern

single-story bUildings designed for specific needs to old multi-story

buildings that do not appear to be intended for food distribution

purposes. In this area, most of the streets are narrow and, there

fore, traffic congestion can be a serious problem.

The North Business District

The North Business District is on the north side of Nuuanu

Avenue near Honolulu Harbor. It is bounded on the northwest by the

Oahu Railway, on the northeast by North Beretania Street, on the

southeast by Nuuanu Avenue, and on the southwest by Nimitz Highway

and Sumner Avenue. The area includes the Iwilei Market Center and

the Market Place.

There are 22 food wholesalers in this district: 5 fresh fruit

and vegetable firms, 8 meat and related product firms, and 9 grocery

firms. The Iwilei Market houses the 5 produce wholesalers.

The main building of the Iwilei Market is approximately 300 feet

long and 90 feet wide, plus a section housing refrigeration equipment

at one end. It has 28 stalls, 14 on each side facing out, and each

stall is 21 feet wide and 45 feet deep. There are no platforms for

loading or unloading. A 15-foot overhang provides a covered display
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and work area. The exterior and roof of the building are covered with

corrugated metal sheeting.

There are 14 individual coolers located away from the main

building--8 to the north and 6 to the south of the building. These

units contain a total of over 8,000 square feet of refrigerated space.

The street on the north side of the market is 36 feet wide, and the

one on the south side is 50 feet wide.

The Market Place, a multi-story building near Nuuanu Stream,

houses a number of small independent retailers who conduct business

in stalls.

Other wholesalers operate at scattered locations throughout the

north business district. These facilities appear to range from rela

tively modern to "make-do" structures used by dealers with small

volume business.

The Fort Armstrong Area

The Fort Armstrong Area is bounded on the north by Ilalo Street,

on the south by the sea wall, on the east by Ohe Street, and on the

west by Keawe Street Extension.

In this core area, there is, at present, a designated area of

about 34 acres. According to the Harbors Division of the Department

of Transportation, there is ample chance for further expansion of the

available area by additional 11 acres of dry land, and the creation of

27 acres off-shore land which engineering and economic studies have

found feasible. All these make available a potential land area of

72 acres. Before the development of Fort Armstrong Area as a food
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wholesale location started, a total of five locations were considered

in 1962. These were:

(1) Dillingham Pier,

(2) Airport Industrial Park,

(3) Sand Island Industrial Development,

(4) Mapunapuna Industrial Park, and

(5) Fort Armstrong.

Fort Annstrong was chosen then because of the following factors:

(1) Availability of land,

(2) Convenience to port and container facilities,

(3) Convenience to truck transportation,

(4) Convenience to retail outlets,

(5) Accessibility of public utilities,

(6) Avoidance of non-market traffic, and

(7) Land use and zoning.

Some of the above named factors are still to the advantage of the Fort

Armstrong area today as the following discussion of each of them will

indicate.

Availability of Land

As discussed earlier, a land area of 72 acres is potentially

available for use at Fort Armstrong.

Convenience to Port and Container Facilities

ihe market is adjacent to the breaking and handling area of the

major shipping line and in the immediate vicinity of the port
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facilities and container complex. Long hauls through the metropolitan

area are avoided. The container complex is the terminus for approxi

mately 80% of all food products shipped into the state; therefore, the

proximity of the food center to the container complex appears an

economically rational consideration.

Convenience to Truck Transportation

Highway access to the site is good. Ala Moana Boulevard, a major

traffic artery, is north of Fort Armstrong.

Convenience to Retail Outlets

The Fort Armstrong site is only about 1.1 miles from the popu

lation center of the City and County of Honolulu. Since about 72% of

the direct food receipts in the State is distributed within the Hono

lulu area, it appears that having the food center near the population

center should shorten the time required for deliveries to retail

outlets or for buyers to come to the market, make their purchases, and

return to their stores.

Accessibility of Public Utilities

Public utilities available at Fort Armstrong are underground

electricity and telephone lines.

Avoidance of Non-Market Traffic

Though the Fort Armstrong market area is itself free from non

market traffic, it is, however, not free from the effect of non-market
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traffic. It sometimes takes a truck or a buyer up to between 15

minutes and 30 minutes to turn left from Ala Moana Boulevard to Ilalo

Street which leads to the Fort Armstrong market area~ especially

during the hours between 7:00 a.m. and 9:00 a.m.~ 11:00 a.m. and 1:00

p.m.~ and 3:00 p.m. and 6:00 p.m. Ways should be examined to

alleviate this problem.

Land Use and Zoning

Land use and zoning are favorable to the Fort Armstrong site. It

was easy for land to be assembled and its development controlled be

cause it was initially occupied by State and County agencies. There

has not been any conflict between Fort Armstrong site's classifica

tion as lI urbanll by the State Land Use Commission under provisions of

Chapter 98H-2RLH, 1955, as amended, and the City and County of

Hono lulus classification as "business ," Presently, the facilities

for produce wholesalers at Fort Armstrong include:

(1) Two multiple-occupancy buildings;

(2) Paved streets of about 200 feet wide where center

of the street parking is provided;

(3) Parking spaces for about 100 vehicles in addition to

loading and unloading space at the building platforms;

and

(4) Space for allied industry and for construction of

additional facilities.

The individual sections of the multiple-occupancy buildings are

referred to as units. The enclosed space of the unit is 25 feet wide
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and 72 feet deep with an unobstructed stacking height of 20 feet.

Platforms 14 feet deep at the rear make the overall depth of the unit

86 feet. A 14-foot deep mezzanine inside each unit is used for

either office or storage area. Stairs in the interior of the unit

provide access to the mezzanine. Each unit contains 1,800 square

feet of enclosed first floor space, 350 square feet of mezzanine

space, and 700 square feet of platform space, for a total of 2,850

square feet.

First-floor areas in the unit are concrete and have a non-skid

surface. The live load capacity of the floor is 350 pounds per square

foot. The main floor is sloped to drains. Plumbing includes rest

rooms on the mezzanine. Electrical outlets are provided where needed.

At the front of the unit is an 8-foot wide overhead door and at

the rear is an 8-foot sliding door. A ramp at one end of each unit

provides street access for equipment.

Other Oahu

There are 42 other Oahu wholesalers scattered throughout the

island of Oahu. Seventeen firms handle meat and related products,

14 are grocery wholesalers, two are dairy products and egg wholesalers,

and 9 are fresh fruit and vegetable firms scattered around Sand

Island Access Road, Ualena, Kaihikapu, Kaneohe, Kaihoa Place, Paa

Street, and Kam Highway. Some food dealers are located in the same

general areas, usually by chance, not design. Minor concentrations of

firms are located at the Airport Industrial Park and near Sand Island

Access Road. While few of the firms have renovated their facilities
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in recent years, the design of many buildings is such that attempts

to improve conditions are limited by the original building design.

Number, Size and Share of Firms

Trend in Number

The Hawaii Wholesale Produce Market has traditionally been

crowded with small size firms. There were estimates of 75 dealers in

1954, 55 in 1960, 52 in 1964, and 32 in 1976. The number of wholesale

firms in the Hawaii market decreased 57% between 1954 and 1976. There

were substantial decreases in the number of receivers and jobbers in

the market.

Number of Firms and Volume of Business

Twenty-nine of the 32 listed Hawaii wholesale produce dealers

handled about 380,238,910 pounds (12,554.94 carlots; about 550

million PVE) of fresh fruits and vegetables in 1976.

Decision Rules Used in This Study for Size Classification

The three decision rules that were used to classify wholesalers

into sizes were:

(I) The carlot decision rule usually followed by the USDA;

(2) The view of wholesalers themselves about what the

annual gross sales of firms should be before such firms

would be regarded as small, medium and large; and

(3) The PVE decision rule.
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TABLE 14

SIZE CLASSIFICATION OF HAWAII PRODUCE
WHOLESALE FIRMS AS PERCEIVED BY WHOLESALERS IN 1977

SPECIFIED
ANNUAL SALES

PERCENTAGE OF WHOLESALE FIRMS THAT
REGARDED FIRMS WITH SPECIFIED ANNUAL SALES AS

SMALL MEDIUM LARGE

Under $1 million

$1,000,000 to $1,999,999

$2 million and above

52

a
a

40

57

a

8

43

100

Source: Personal interview with Hawaii produce wholesalers.
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The Carlot Decision Rule Usually Followed by the USDA

As mentioned in Chapter II, all the produce wholesaling studies

conducted by the Economic Research Service, Marketing Economics

Division of the USDA, used the magnitude of carlots of produce handled

to classify wholesalers into large, medium and small size. In those

studies, any firm that sold less than 200 carlots was always classi

fied as small. Those that sold between 200 and 499 carlots were

always regarded as medium-sized, while those that sold 500 or more

carlots were usually designated as large.

Even though the classification rule of the USDA is arbitrary, it

was still used here for purposes of conformity with the terminologies

and classifications which have been used in studies of the organiza

tion and structure of wholesalers of fresh fruits and vegetables in

over 40 cities of the United States.

When the classification was used, 55%, 28% and 17% of the Hawaii

produce wholesale firms fell into the classes of small, medium and

large, respectively.

Annual Gross Sales, Wholesalers' Decision Rule

The view of wholesalers as to the annual gross sales a firm

should make for it to be classified as small, medium and large is

reflected in Table 14, indicating the percentage of wholesalers who

regarded firms with particular levels of gross sales as small, medium

and large. Based on this input, any firm with reported 1976 gross

sales of less than $1 million was classified as small; those with

reported gross sales of between $1 million and $1,999,999 were



146

classified as medium, while those with reported gross sales for 1976

of $2 million and above were designated as large. This classification

resulted in 55% of the firms being regarded as small, 28% as medium,

and 17% as large.

Though the percentage of firms in different classes obtained with

this decision rule were the same as the results obtained using carlot,

and, even though the composition within each class of small, medium

and large was the same for the two decision rules, there was, however,

no one-to-one correspondence between size-ordering by carlot and size

ordering by gross sale. That is, though there was class consistency

for the two decision rules, individual firm consistency was lacking.

The PVE Decision Rule

The third decision rule that was employed for classification was

the PVE.

The extent of consistency between the PVE of multiple products

sold and reported gross sales was examined. It was discovered that

there was a one-to-one correspondence not only between groups but also

between individual firms. This made classification by PVE sold

natural. Firms which sold less than 11.5 million PVE of multiple

products qualified as small; those which sold between 11.5 million and

43.5 million PVE qualified as medium-sized firms; while those which

sold over 43.5 million PVE fell into the large firm class.

Considering the three decision rules for size classification, it

appears that reported annual gross sales would be most favored for

classification for the following reasons:
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FIRM DISTRIBUTION OF VOLUME SOLD BY SIZE-CLASS

147

PERCENTAGE
OF FIRMS PERCENTAGE OF TOTAL INDUSTRY SALES

SIZE-CLASS IN SIZE-CLASS IN THE INDUSTRY BY FIRMS IN SIZE-CLASS

Small 55 13

Medium 28 21

Large 17 66

Source: Estimations arising from the research process of this study.
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(1) It leaves the classification rule to the firms who are

really in the market arena rather than saddling outsi

ders with the responsibility of establishing arbitrary

dividing lines, and

(2) By not restricting itself to physical measures only, it

indirectly gives credit to the adaptation of firms to

various changes in, and challenges of, their market

environment, as increase in sales over the years could

be an indication of such flexibility.

Market Shares

The biggest four wholesalers in 1976 accounted for 60% of the

total volume handled. The five largest wholesalers altogether sold

66% of all wholesalers' volume, the eight medium-sized accounted for

21%, and the 16 small wholesalers accounted for only 13% of the total

wholesaler sales. Hence, small firms (which were about 55% of all the

firms) accounted for only 13% of the sales; medium firms (which repre

sent about 28% of the firms) accounted for 21% of sales; and the large

size firms (which represent only 17% of the firms) accounted for 66%

of total sales. Table 15 summarizes this, and Figure 37 contains the

histogram of the volume of multiple products handled in 1976 by the

Hawaii wholesaling firms.

Age of Business

The oldest firm included in the survey has been in business for

58 years. The arithmetic mean of years of operation of the firms was
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Figure 3"7.

The Histogram of the Volume of Multiple Products
handled in 1976 by the Hawaii Wholesaling Firms.
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Figure sa,

Number of Existing Hawaii Fruit and Vegetables Wholesale
Firms that Entered Business During Indicated Periods

NUMBER OF FIRMS

150

TIME OF ENTRY

1910-1917

2 1918-1925

3 1926-1933

4 1934-1941

~ 1942-f949

6 1950-1957

7 1958-1965

a 1966-1973

9 1974-1977

2 3 4 ~ 6 7
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estimated as 29 years; the median, 28 years; and the mode, 31 years.

Figure 38 shows the number of eXisting 1976 Hawaii fruit and

vegetable wholesale firms that entered business during the indicated

periods.

Opening Hours

The statistics of opening hours per annum in the Hawaii Wholesale

Produce Industry is a minimum of 1,020 hours; a maximum of 6,120 hours;

a median of 3,213 hours; and an arithmetic mean of 3,078 hours. Giv

ing allowance for an approximate 10-day period of vacation per year

and a habit of 6 opening days per week, the above statistics come to a

daily operation of a minimum of 3.37 hours, a maximum of 20.19 hours,

a median of 10.60 hours, and an arithmetic mean of 10.16 hours.

Because of the nature of the wholesaling business, it may not be

reasonable to relate the hours of opening to efficiency.

Functional Acts

A firm was regarded as having a high feature of a particular kind

of middleman according to how its functional acts fit into the defi

nition of wholesaler type provided in Chapter I.

In the firms that constitute the industry, there were features of

receiver-purveyors, receiver-jobbers, purveyors, jobber (delivery),

repackers, and buying brokers. The magnitude of feature in terms of

the number of firms that performed definable activities are in the

following descending order: receiver-purveyor, receiver-jobber,

purveyor, receiver, jobber (delivery), repacker and buying broker.
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features of commission merchants and commission wholesalers no longer

exist in the market; in fact, taking consignment has almost fizzled

out. The arrangement that resembles consignment is with the coopera

tive sales agency. Yet this cannot be termed as "consignment" since

the cooperative sales agency is regarded as an extension of the

farmers' operations. The large firms had the features of receiver

purveyor and receiver-jobber. The small firms, on the other hand, had

the features of receiver and repacker.

Eight of the 29 firms export to foreign countries and 11 ship to

the U. S. Mainland. Twenty-two of the firms import through brokers

while the three biggest ones handle their importing by themselves.

Functions and Services

Produce wholesalers perform a wide variety of functions but none

perform all. The principal functions of produce wholesalers are as

follows:

(A) Buying

(1) Purchasing less-than-carload (l.c.l.) lots from

State growers;

(2) Purchasing from Hawaii-stationed brokers;

(3) Purchasing directly from the U. S. Mainland and

foreign countries;

(4) Purchasing l.c.l. lots from first receivers;

(5) Consolidating order for l.c.l. lots into carlot

purchases.
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(B) Selling

(1) Selling to other wholesalers, and

(2) Selling retail lots to retailers and final users.

(C) Physical handling--either arranging or performing or

both

(1) Transportation to market;

(2) Unloading;

(3) Cartage from terminal to warehouse;

(4) Cartage between wholesale houses;

(5) Warehousing, storage, including handling in and

out;

(6) Inspection;

(7) Reconditioning and recoopering;

(8) Breaking down carlots into wholesale lots;

(9) Breaking down wholesale lots into retail lots;

(10) Delivery from wholesale house to retailers;

(11) Prepackaging in consumer-size packages;

(12) Processing--ripening tomatoes and cutting bananas;

(13) Assembling mixed loads from first receiver.

(D) Financing

(1) Provision of short-term credit to buyers; and

(2) Financing production.

(E) Merchandising

(1) Suggesting selling prices to retailers;

(2) Guaranteeing prices to retailers for specials;

(3) Price concessions to retailers for specials; and
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(4) Assisting retailers with advertising.

(F) Risk-Taking

(1) Bearing ri sk of price change in transit;

(2) Bearing risk of price change in the market;

(3) Bearing risk of quality change in transit; and

(4) Bearing risk of quality change in the market.

A firm may perform these functions itself or it may hire them done by

someone else. In buying carlots from packers and shippers, the firm

may employ its own buyers on salary or a retainer at the principal

shipping points; it may IIhire ll buying brokers at shipping points; it

may delegate this function to brokers or sales agencies in the local

market; or it may do its own purchasing over the telephone.

Produce distribution to different market outlets is very erratic

and unpredictable beyond a 48-hour time period. This might make a

methodical inventory management difficult.

As early as 1:00 in the afternoon of the day before, to about

9:00 in the morning the following day, purchase orders from different

market outlets are received via telephone. These purchase orders are

then typewritten in the company billing pads showing the type of pro

duce ordered, the quantity of each, the price per unit, the gross

value of sales and the appropriate tax. These purchase orders are

then handed over to the different delivery salesmen, each one assigned

to a particular route and each one responsible for packing the orders

according to the customer specifications. After these orders are

checked by the managers, they are delivered; and for each delivery

completed, the customer signs the invoice certifying the correctness



TABLE 16

1972-1976 MARkET SUPPLY OF FRESH
MARkET VEGETABLES IN THE STATE OF HAWAII

COl4MODITY 1972 1973 1974 1975 1976
____e ____•

1,000 pounds ---------
Beans. snap: Inshfllllllnts ••••••• 277 319 308 ,86 294

Ha... f1............ 1,000 900 1,000 1.000 1.100

Bfttemllon: Ha... ff ............ 235 325 338 356 330

8roeco.lf: Inshfllllllllts ••••••• 1,108 1,316 1,502 1,828 2,256
Haw.ff............ 160 99 86 117 115

Burdock: Inshfpments••••••• 20 16 25 1 0
H.waff............ 390 355 382 394 455

Cabbage. Chfnlse: Inshfpments••••••• 85 202 237 198 89
H.Wlff............ 4.076 4.783 4.762 5.197 5,745

Cabbagl. head: Inshfpments ••••••• 321 1.131 513 191 137
Haw.ff............ 10.900 9.900 11.000 11.600 12.300

Cabbagl. IIlUStard: InshflJMllts ....... 28 30 152 53 50
Hawaff ............ 1.335 1.590 1.155 1.~ 1.515

C4rrats: Inshfpllllllts ••••••• 4,008 4,466 4,818 5,003 5,631
H.waff............ 480 530 398 142 225

Caulfflowe,,: Inshfpments ••••••• 270 257 510 597 658
Hawaff ............ 125 173 109 186 320

Cillry: Inshf~....... 3,112 3.299' 3.505 3.800 4.2.72
H&Wlf1 ............ 1.625 1.685 1.840 1.780 2.120

Corn. s_t: Inshfpments••••••• 0 0 13 0 0
Haw.fl. ........... 820 985 1,391 713 790

CuCUlllbtI'S : Inshfpments••••••• 639 584 829 782 515
Hawaff ............ 3,800 4.000 3.700 3.700 4,800

OIfian: InshflJlllllts ••••••• 29 2 24 2 ·3
Hawal1 •••••••••••• 1.704 1,805 1.759 1,911 2.045

Dashllns: Ill1hfpllllllts••••••• 75 38 18 21 6
Hawafl ............ 180 170 129 155 205

Eggpl.nt: Inshfpments••••••• 101 63 58 5Z 113
Hawaff ............ 1.000 1.070 1,064 1.215 1.120

Glngl" root: Inshfpllllllts ••••••• 313 474 • 298 329 275
H.wefl. ........... 256 209 244 332 390

LlttucI: Inshfpments••••••• 9.292 9.586 10.365 10.197 11.591
Hawaff ............ 4.BOO 5.700 5.600 7 ,BOO 8.500

. Lotus root: Hawaf1 ............ 170 17Q... 137 151 165

Onfons. dry: Inshf~nts....... 8.865 9.351 10.890 10.546 10.854
H&wa1f ............ 1.290 1,923 1.197 . Z.011 2.B75

Onlons. green: Inshfpments••••••• 28 80 193 159 366
Hawafl. ........... 1.105 1.230 965 982 940

Pal'Sley.Amt"fcan: Inshfllllllnts ....... 7 30 37 13 19
HaWlfl •••••••••••• 110 110 129 142 140

Peppers. g1"IIII: InshflJlllnts••••••. Al~ ,..
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Com. s_t: Inshf~ts••••••• a a 13 a a
H...tt , ••••••••••• 820 985 1.391 713 790

CuQlllbers : Inlhf1lNllts ••••••• 639 584 829 782 515
Ha-.ll •••••••••••• 3,800 4.000 3.700 3.700 4,800

Otlkon: Inshl~ts••••••• 29 2 24 2 ·3
H!'l'tll ............ 1,704 1,805 1,759 1.911 2,045

Oasheens: IlI1hl~ts••••••• 75 38 18 21 6
Hawtll ............ 180 170 129 155 205

Eggplant: Inshfllllllnts .... , •• 101 63 58 52 113
Ha-.ll ............ 1.000 1.070 1,064 1,215 1.120

Glnglr root: Inshl~ts••••••• 313 474 • 298 329 275
HaIllH ............ 256 209 244 332 390

LlttucI: 1II1hlllllllnts ••••••• 9.292 9.586 10.366 10.197 11.591
H_H ............ 4,800 5.700 5.600 7,800 8.600

_ Lotu. root: H.....H ............ 170 17Q___ 137 151 165

Onlans. dry: Insh1_nts ••••••. 8.866 9.351 10.890 10.546 10.854
H.wtll •••••••••••• 1.290 1.923 1.197 2.011 2,875

Onions. grlln: Inshlp11111lts ....... 28 80 193 159 366
H.....1f ............ 1,105 1,230 965 982 940

Pars 1trY. 1GIr1can: Inshl palInts ••••••• 7 30 37 13 19
H.wtll ............ 110 110 129 142 140

Peppan. grl1lll: Inlhl pnents ••••••• 815 785 653 726 830

Potatoes: Inlhlp11111lts ....... 27,163 27,039 25.989 25.714 32.289
Ha..H ............ 375 5.871 4,650 4.041 65

PuIlpklns: Inshl~ts ••••••• 123 145 184 242 264
HawtH............ 190 296 301 298 300

Radish: Inshfpllllfttl ••••••. 21 12 17 16 7
H_H •••••••••••• 295 430 370 sn 295

Rc.alnl: InshllJlllllts ....... 639 568 759 656 616
H_l1. ........... 840 1,130 1.194 1.475 1.800

Squash. ltallan: Inshlllllllllts ....... 325 404 251 312 483
Hawtll ............ 195 255 223 710 210

SquISh. Or1ental: Inshfllllltllts ••••••• 40 58 25 24 37
HawaH............ 490 480 491 256 625

5_t potato.. : Inlhl~nts ••••••• 394 404 542 482 594
Ha..H •...••••••.• 980 934 823 1,111 1,365

TCIII&toes: Inshl pnents ....... 7,054 6.686 6.559 6.345 7,106
HawtH............ 3,300 4,000 4.900 4,800 4.700

Watercress: Insh 1ll11lt1lts....... 2 5 6 1 a
_11. ........... 2.168 1,820 1,954 1,916 1,755

All other InshflDnts ••••••• 1,940 2,369 4,075 4,817 5.378
vlIgeUlll el: HawtH ............ 1,160 1.338 1,455 1,781 1,505

TOTAL: InshflDlnts ••••••• 67,133 69.943 73.943 73,803 85.173
HawaH'" ......... 46.369 55.051 54,399 58.838 59,745
All ............... 133.502 124.994 128.342 132.641 144,918

Sources: Harket NMOS Sarv1cI, State OIJartlllent of Agrfculture and
Statistics of HawaIian AGriculture, prepared by Hawaii
Agricultural Reportl"9 Servici. Honolulu. H...H, June 1977.
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of the entry. Often the customer rechecks the weight and inspects the

produce for quality and grade. Occasionally, there are cases of re

jection of a portion of the order on account of unsatisfactory quality.

Pilferage or theft along the route occurs very seldom, if at all.

Whenever some orders are noticed missing, the deliveryman reports this

immediately by telephone and the manager will then trace the produce

to places where delivery has been completed.

Origin and Mode of Products

Supplies of fresh fruits and vegetables to the State of Hawaii

come from the U. S. Mainland, foreign countries, and from within the

state. Most of the produce shipped from the U. S. Mainland comes from

California, while the import from foreign countries comes from

Australia and New Zealand.

Tables 16, 17 and 18 contain the 1972-1976 market supply, by

source, of fresh market fruits, vegetables and melons, respectively;

and Figures 39, 40 and 41 contain the graphs of market supply, by

source, of the respective product for between 1947 and 1976; and

Figures 42 to 44 contain the percentage by weight of fresh market

fruits, melons, and vegetables that were supplied to the Hawaii

market from within the State of Hawaii and through inshipment from

the U. S. Mainland between 1962 and 1976.

Briefly, the commodities handled in the Hawaii Wholesale Produce

Market can be divided into three classes:

CLASS A: Commodities which Hawaii excels in producing;

CLASS B: Commodities with inshipments greater than
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".,. 3S.

1947-1976 MARKET SUPPLY OF FRESH MARKET
FRUITS IN THE STATE OF HAWAII

1972I~

oL-...J,._~....L._~....L._J_....L._~_J,_~_J,......J

1947 1977

601--......;.---1----4---+---,...,(---1

~ILPOUHDS......---.,....--r---.,....--..-..,...--..,..-,....

Source: Market News Service. State Department of Agriculture. and
Statlstics of ~awalian Agrlculture. prepared Oy Hawaii
Agricultural Reportlng Service. Honolulu. Hawaii. 1977.

Figure 40.
1947-t97S MARKET SUPPLY OF FRESH MARKET
VEGETABLES IN THE ST~ OF HAWAII

MIL POUNDS -...--,.-.,.--,..-r--""T""'--r--r-...,.--,

150

ol.-...L-...J..--ll.-..J-..-l---J~...I.--J---J,-~--~

1947 852 ~7 1962 1967 1977
Source: Market News Service. State Department of Agriculture. and

S.atistics of Hawaiian Agriculture. prepared Oy Hawaii
Agricultural Reporting Service. Honolulu. Hawaii. 1977.

1:1gUr8 41.

1947-1976 MARKET SUPP\.Y OF FRESH MARKET
MEl.ONS IN TrlE STATE OF HAWAII

MtL POUNOS......,.-.....-,..-,............--,.-..,...-,..-.,.--,

Source:

o
1947 1~2 1957 196Z 1967 1972. ltEfl7

Market News ·Service·, Sta teDeuar-tment; of Agriculture, and
Statistics of Hawaiian Agriculture, prepared by Hawaii
Agricultural Reporting Service, Honolulu, Hawaii, 1977.
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Figure 42 - Fresh Fruits' Supply
Sources, Hawaii
Produce Industry,
1962-1976

Figure 44 - Fresh Vegetables'
Supply Sources,
Hawaii Produce
Industry, 1962-1976
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Fresh Melons' Supply
Sources, Hawaii
Produce Industry,
1962-1976
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TABLE 17

1972-1976 MARKET SUPPLY OF FRESH
MARKET MELONS IN THE STATE OF HAWAII

COMMODITY 1972 1973 1974 1975 1976

------------- 1,000 pounds -------------
Cantaloupes:

Inshipments .••.•••• 2,171 2,457 2,743 2,303 3,345
Hawaii .............

Honeydew melons:
Inshipments ...•.... 934 1,145 1,547 1,480 1,823
Hawaii ...•.........

Watermelons:
Inshipments ..•..... 4,333 2,238 3,893 2,658 3,762
Hawa i i ..•.•..•..... 2,200 4,240 1,625 2,410 1,530

Other melons:
Inshipments ........ 157 177 131 174 291

TOTAL:
Inshipments ...•.... 7,595 6,017 8,314 6,615 9,221
Hawai ; ............. 2,200 4,240 1,625 2,410 1,530
All ................ 9,795 10,257 9,939 9,025 10,751

Sources: Market News Service, State Department of Agriculture and
Statistics of Hawaiian Agriculture, prepared by Hawaii
Agricultural Reporting Service, Honolulu, Hawaii, June 1977.
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TABLE 18

1972-1976 MARKET SUPPLY OF FRESH
MARKET FRUITS IN THE STATE OF HAWAII

COMMODITY 1972 1973 1974 1975 1976

----------- 1,000 pounds -----------
Apples: Inshipments.• 8,164 8,984 9,226 9,855 12,036

Avocados: Inshipments•. 36 81 61 112 99
Hawai i .••••.• 1,015 757 1,135 1,014 1,150

Bananas: Inshi pments •• 3,111 2,659 4,203 4,159 6,167
Hawai i ••••.•. 6,000 7,295 6,600 6,200 5,030

Grapefruit: Inshipments•• 1,890 2,206 2,250 2,381 2,836

Grapes: Inshipments.. 1,919 2,207 2,658 2,601 3,242

Lemons: Inshipments.• 1,777 2,107 2,206 2,085 2,409

Nectarines: Inshipments.• 616 750 1,148 1,036 1,349

Oranges: Inshipments•• 10,305 10,287 12,787 14,061 12,735
Hawaii •.•.... 760 425 370 426 320

Papayas: Hawaii .••••.• 10,699 . 11 ,451 13,057 12,184 12,734

Pears: Inshipments.. 2,255 2,473 2,240 2,198 2,833

Tangerines: Inshipments.. 344 328 404 539 1,063
Hawaii •.••..• 555 290 350 167 265

Other Inshipments.• 2,406 2,946 4,341 4,224 5,019
Fruits: Hawaii •••.•.• 126 332 257 276 255

TOTAL: Inshipments•• 32,828 35,028 41,524 43,251 49,779
Hawaii .•••••• 19,155 20,559 21,769 20.267 19,754
A11 ••...•...• 51,978 55,578 63,293 63,518 69,533

Sources: Market News Service, State Department of Agriculture and
Statlstlcs of Hawalian Agriculture, prepared by Hawaii
Agricultural Reporting Service, Honolulu, Hawaii, June 1977.
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within-state supply; and

CLASS C: Commodities which Hawaii does not produce.

The composition of each of the classes are as follows:

CLASS A: Commodities Which Hawaii Excels in Producing

Avocados Lotus Root

Bananas Onions, green

Beans, snap Papayas

Bitter Melon Parsley

Burdock Peppers, green

Cabbage, Chinese Pineapple

Cabbage, head Pumpkins

Cabbage, mustard Radishes

Chicory Romaine

Corn, sweet Sweet Potatoes

Cucumbers Tangerines

Daikon Togan

Dasheen Tomatoes

Eggplant Watercress

CLASS B: Commodities With Inshipments Greater Than Within-State Supply

Broccoli

Carrots

Cauliflower

Celery

Lettuce

Onions, dry

Oranges

Potatoes

Squash, Italian

Watermelon
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CLASS C: Commodities Hawaii Does Not Produce

Apples2 Grapes 1

Apricots Honeydew Melons

Artichokes Lemons

Asparagus Nectarines

Brussels Sprouts Peaches

Cherries Pears

Cantaloupes Peas

Cranberries Persimmons

Garlic Plums 2

Grapefruit Rutabagas

Strawberries2

Products of Emphasis for This Study

Twenty-one products, the maximum number of produce submitted by

the produce wholesalers as important in their trade, were emphasized

in this study. The produce are Apple, Banana, Broccoli, Cabbage,

Cantaloupe, Carrots, Celery, Cucumbers, Daikon, Grapes, Grapefruits,

Lettuce (Iceberg), Lettuce (Manoa), Onions, Oranges, Papayas, Pine-

apples, Potatoes, Tomatoes, Watercress, and Watermelons.

These 21 products although by variety 28% of the total products

handled in the industry, were by weight 86.3% of the total wholesale

trade done 1976.

1Grapes are now being produced at the Tederschi's Vineyard in
Ulapalakua, but not on a commercial basis yet.

2Some are also produced in Hawaii, but not on a commercial basis yet.



TABLE 19

PRODUCE DISTRIBUTION FROM STATE; BY AREA, 1976

PERCENTAGE (BY WEIGHT)
AREA OF PRODUCE
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HONOLULU CITY
Total ..

79.00
79.00

OTHER OAHU

Kailua Area (Kailua, Kahuku,
Kaneohe, Waimanalo, and sur-
rounding area) 5.30

Aiea Area (Aiea, Pearl City,
Waipahu, and surrounding
area) 3.30

Wahiawa Area (Wahiawa, Kunia,
Whitmore, and surrounding
area) 2.10

Waianae Area (Waianae, Lualua1ei,
Nanaku1i, Moka1ia, and surrounding
area) 1.10

Ewa Area (Ewa, Ewa Beach,
Honou1uili, and surrounding
area) 0.84

Haleiwa Area (Haleiwa, Kawailoa,
Moku1eia, Waialua, and surrounding
area) 0.56

Laie Area (Laie, Hauula, Kaawa,
Kahana, Kahuku, Manaiwai, and
surrounding area) 0.42

Total .... 13.62

OTHER COUNTIES

The Bi~ Island
Kauai {Islands of Kauai and Niihau)
Maui (Islands of Maui, Molokai, Lanai)

Total . . . . . . . . . .

MAINLAND UNITED STATES AND
FOREIGN· COUNTRIES

Total . . . .

GRANO TOTAL .

0.88
0.40
0.60

5.50

1.88

5.50

100.00

Source: Estimations arising from the research process of this study.
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Degree of Commodity Specialization

Of the firms that supplied information, 6.5% handled just one

product only; another 6.8% handled only two products; while the

remaining 85.4% handled all the 21 products of emphasis.

Distribution From The State

Hawaii fruit and vegetable wholesalers in 1976 distributed almost

79.0% by weight of their product within Honolulu city, about 13.6% to

other parts of Oahu, and 1.88% to the neighbor islands; 5.5% went to

the U. S. Mainland and foreign countries. Table 19 contains the from

state distribution of products.

Exposure of Products During Transportation

Products are transported in open vehicles exposed to high temper

atures and rain. In many instances, not even a tarpaulin is provided

for protection.

Trend in Gross Volume

The volume of fresh fruits and vegetables handled in Hawaii has

fluctuated considerably during the 20 years. For the past several

years, the trend in receipts appears to be upward. Between 1954 and

1976, receipts of wholesalers increased 66%.

The changes in the sales of 26 firms which have been in business

for at least 10 years are indicative of the changes taking place in

the market. A 1966 to 1976 sales increase of more than 10% was

reported by 79% of the firms whereas 18% reported little or no change
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in sales and 6% reported a decrease of more than 10% for the same

period.

With two exceptions, all firms with a 1966 volume of sales

greater than 200 carlots reported increases. Each of the 15 firms

that reported increases said their business had expanded more than

83% in the 1966 to 1976 period.

The figures quoted above refer only to firms which stayed in

business throughout the period in consideration. To complete the

picture, the firms which went out of business during this period

should be considered.

Organization of Firms

The 29 firms were made up of 21 corporations, 4 partnerships,

and 4 sole-proprietorships.

Organizationally, firms are separate business units. No evidence

of formal integration or any kind of organizational combination was

gathered. Except for produce cooperatively marketed, there was no

evidence of intra-level or inter-level institutional binds in the

distribution system.

Management-Ownership Affiliation

The chief owners of all the Produce Wholesaling firms generally

assumed the responsibility of management. There was no situation

where the owners worked in separate establishments while hiring other

individuals as the managers.



TABLE 20

REPORTED BOOK VALUE OF ASSETS

BOOK VALUE
OF ASSETS PERCENTAGE OF FIRMS

$ 15,000 24,999 8.7

$ 25,000 49,000 17.4

$ 50,000 99,000 21.7

$100,000 499,999 30.4

$500,000 999,999 17.4

$1 million - 4,999,999 0.0

$5 million and above 4.4

Source: Personal interview with Hawaii produce wholesalers.

TABLE 21

REPORTED BOOK VALUE OF
ASSETS AND REPORTED GROSS SALES
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REPORTED
BOOK VALUE LESS THAN BETWEEN 1 MILLION $2 MILLION
OF ASSETS $1 MILLION AND 1,999,999 AND ABOVE

(Small Finns) (Medium Size Finns) (Large Size Firms)

-------------- Percentage of Finns ---------------
$15,000 - 24,999 100 ° 0

$25,000 - 49,000 0 0 0

$50,000 - 99,000 ° 40 0

$100,000 - 499,999 0 60 0

$500,000 - 999,999 0 0 0

$5 million and above 0 0 100

Source: Personal interview with Hawaii produce wholesalers.
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Book Value of Assets

The book value of assets reported by wholesalers ranged from a

minimum of $15,000 to a maximum of $5 million with a median and a mode

of between $100,000 and $499,999.

Table 20 summarizes the distribution of reported book value

assets within the industry. As can be seen from Table 21, there ap

pears to be a close relationship between reported book value of assets

and reported annual gross sales.

Employment

The 29 firms interviewed employed, in 1976, approximately 720

persons ranging from a minimum of 2 per firm to a maximum of 88 per

firm. Lack of specific gross returns data prevented the calculation

of average sales per employee.

Wholesalers used mostly full-time help. About 17% of the labor

force consisted of part-time employees. Only 2 firms employed a high

percentage of part-time help in the industry. Table 22 shows the

distribution of the firms by the number of full-time employees in 1976.

Capital Required To Enter Industry

The capital required to enter industry was submitted by the

wholesalers to be between a minimum of $20,000 and over $500,000.

Included in these reported values were the $100 annual payment of the

U. S. Federal Government protection and licensing fee, $25 State

Department of Agriculture registration fee, and the $2.50 State Excise

Tax fee. The reported capital required to enter industry is summarized



TABLE 22

NUMBER OF FULL-TIME EMPLOYEES (INCLUDING MANAGER):
TWENTY-NINE WHOLESALE PRODUCE DEALERS, HAWAII, 1976

NUMBER OF EMPLOYEES PERCENTAGE OF FIRMS

1 - 2 13.8

3 - 5 10.3

6 - 10 34.5

11 - 20 17.2

21 - 30 13.8

31 - 40 3.4

41 - 50 3.4

51 - 60 0.0

61 - 70 0.0

71 - 80 0.0

81 or more 3.6

Source: Personal interview with Hawaii produce wholesalers.

TABLE 23

CAPITAL REQUIRED TO ENTER INDUSTRY AS QUOTED BY FIRMS AND
THE CORRESPONDING PERCENTAGE OF FIRMS QUOTING SUCH REQUIREMENTS:

HAWAII WHOLESALE PRODUCT INDUSTRY, 1976

REPORTED CAPITAL REQUIRED
TO ENTER INDUSTRY PERCENTAGE OF FIRMS

$ 20.000 - $ 49,999 14

$ 50.000 - $ 99,999 14

$100.000 - $149,000 14

$150,000 - $199,000 14

$200.000 - $249,000 10

$250.000 - $299,000 0

$300.000 - $349,000 0

$350.000 - $399,000 10

$400.000 - $449,000 5

$450.000 - $499,000 5

$500.000 and above 14

Source: Personal interview with Hawaii produce wholesalers.
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in Table 23.

Barriers to Entry

The industry findings on barriers to entry are discussed below

under the following categories:

(1) Absolute cost advantage of established firms over

potential entrants,

(2) Financial advantage,

(3) Size economies, and

(4) Social barriers to entry.

Absolute Cost Advantage

It is possible for absolute cost advantage to be achieved through

the control of superior production or distribution techniques, as well

as through the monopolization of resources, sources of supply, or

market outlet.

Available evidence suggests that established firms do not have

exclusive control of advanced production or distribution techniques to

allow them absolute cost advantage over potential entrants. First,

the innate nature of the industry does not allow development and

control of sophisiticated techniques of production and distribution, as

no specialized skill and equipment are involved in the performance of

various wholesaling operations. Second, even if development of spe

cialized productive or distributive equipment were possible and pa

tents were granted to the developer, the cost of undertaking such a

research and development program may be prohibitive in the light of
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the present scale of operations. And third, there is no evidence to

show that the techniques employed in the trade, the skill and manage

ment know-how, and most of the material and handling equipment now

used are any more available to the established firms than to the

potential entrants.

There appears to exist, however, absolute cost advantage of

established firms in terms of monopolization of supply and, to a

certain extent, of the distributive outlets. It is difficult for new

firms to acquire sufficient volume of business without competing

directly with established firms.

Financial Advantage

The capital reported by wholesalers as required to enter industry

ranged between $20,000 and $500,000. These figures suggest capital

requirements sufficiently heavy to be a source of barrier to entry.

Size Economies

There is evidence of scale advantage in the Hawaii Fresh Fruit

and Vegetable Wholesale Industry. Not only is there remarkable

reduction of cost of marketing as volume handled increases, but the

volume at the minimum optimal scale is also a significant part of the

industry volume. For example, the 5 biggest firms accounted for 66%

of the total volume of produce handled in the industry, the second

biggest 8 handled 21% of the total volume, while the remaining 16 (the

small ones) altogether handled 13% of the total volume.



171

Social Barriers to Entry

The number of firms in an industry is as much a function of the

conditions of entry as it is a function of the condition of exit.

Most of those engaged in the Hawaii wholesale produce business

are of Japanese origin. As is typical of most Oriental businessmen,

they observe a time-honored tradition of family succession in business.

The present generation of wholesalers are either second or third

generation in the State of Hawaii, their businesses handed down to

them by their fathers or grandfathers. The oldest firm included in

the survey had been in operation for 58 years. The average number of

years of operation of the firms was estimated at 29 years.

Evidence gathered suggests that even if returns to investment for

most firms are below the level of opportunity costs, such firms may

still carryon. This persistence to carryon is indicative of the

limited opportunities for the capital already invested to be diverted

to alternative uses. The same is true for management and labor in the

industry. The "tr-apped" capital and labor in the industry is, in a

way, a barrier to entry of potentially more efficient firms. This

also explains the perpetuation of numerous relatively small scale

wholesale produce firms.

Because of the social set-up, the same amount of labor and

management personnel may still be retained in a going concern, even in

the face of reduction in output volume. This situation may have

reflected on the pronounced unit-cost range obtained for large size

firms in Figures 5 and 6 (unit cost derivation from expenses on

Management and Labor), page 97.
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Buying Practices

Four distinguishable sources of procurement were found to be:

(1) the U. S. Mainland; (2) foreign countries; (3) the State of

Hawaii; and (4) other wholesalers. Procurement with respect to each

of these sources is discussed as follows.

Procurement from the U. S. Mainland and Foreign Countries

Except for the biggest three firms which purchased their Mainland

produce directly, Mainland produce was generally procured through

Honolulu-based commission salesmen of Mainland-stationed produce

shippers. These salesmen are found almost daily, soliciting orders

from the different wholesalers. At the time the order is placed, the

quantity and the quality of the produce to be purchased is specified,

upon which the price is negotiated, using F.D.B. (vessel) West Coast

price as a base. Two to three weeks later the produce is picked up

from the pier by the company involved. All the firms which procured

as discussed here expressed their satisfaction with F.D.B. pricing.

Procurement from foreign countries also followed this parallel.

Procurement from Within the State

Procurement from within the state, which consists of procurement

from the neighbor islands as well as from the island of Dahu, is

usually negotiated through telephone calls about five days in advance.

The quantity and quality of the produce are specified and purchase

method negotiated. The pick-up is done as for produce coming from

the Mainland.
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TABLE 24

TERMS OF PURCHASE ON DIRECT PURCHASES
BY THE HAWAII PRODUCE WHOLESALERS IN 1976

TERMS OF PURCHASE

TERMS USED FOR
LARGEST VOLUt·1E

OF PURCHASES
Volume

Purchased
Firms Direct

TERMS USED FOR
SECOND Ll\RGEST

VOLUME OF PURCHASES
Volume

Purchaseci
Fi~s Direct

54 72 12 31

10 6 3 2
3 2 3 2

3 2 3 1
'" 2 3 1;)

21 14 13 20

F.o.b. shipping point (suitable
shipping condition) .

F.o. b. acceptance•..............•.•
F.o.b. acceptance final ...........•
F~o.b. inspection and
acceptance arrival ..............•..

F.o.b. sale at delivered price .

Delivered sale .

Delivered sa1e-~acceptance and
inspectiona1 final .
Price arrival .

Cash track ...................•.....

TOTAL
Firms not using a second
set of terms ..•....••..............

TOTAL

3

3

100

1

1

100

Percent

63
100

43
100

*Tota1 volume purchased directly by wholesalers using these terms of
purchase for largest (or second largest) volume of purchases.

Source: Personal interview with Hawaii nroduce wholesalers, .
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Procurement from Other Wholesalers

It is an accepted practice among wholesalers to "shop around ll

early in the morning to fill up customers' orders for immediate

delivery. Very often, a preferred customer will order a particular

line of produce which, if temporarily insufficient in stocks the

wholesaler will borrow or buy from his next-door neighbor the quantity

he lacks to fill up the order. For this type of purchase, the pur

chasing wholesaler is billed on Fridays. There is no formula for

determining the prices for this type of purchase. The bargain struck

is always the type that was understood and accepted to be mutually

beneficial to the trading wholesale parties.

Terms of Purchase

Findings obtained on terms of purchase are summarized in Table

24. The terms of purchase define the responsibilities of buyer and

seller for payment of transportation, refrigeration, and associated

charges and for loss of quality in transit. The terms are defined in

regulations issued under the Perishable Agricultural Commodities Act.

Definitions of most of the common terms were given in Chapter I under

the section IIDefinitions and Specifications. II On transactions where

the wholesaler took title to the produce--omitting consignment, joint

account and brokerage sales--nearly 60% of the firms making over 70%

of purchases from such transactions bought the biggest share F.O.B.

shipping point. Under these terms, the shipper's responsibility is

to place the produce on the ship in suitable shipping condition. The

buyer assumes all responsibilities.for transportation charges and for
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loss in transit (other than losses attributable to trucking done by

shippers). F.O.B. terms were used on a minority of purchases by

another 12% of the wholesalers.

Most of the remaining wholesalers bought principally on a deli

vered basis or F.O.B. acceptance. The delivered basis was also

popular as a second choice by wholesalers, many of whose first choice

was F.O.B. shipping point.

Conduct and Outcome of Pricing

Nethod of Price Determination

Findings obtained for the methods used to determine the prices

paid by wholesalers for their purchases are summarized in Table 25.

It is indicated from the table that prices for about 70% of all direct

purchases by wholesalers were determined without bargaining and about

25% with some bargaining.

Sales Pricing

When wholesalers were asked about the method they used in setting

their prices, results of the survey indicated that a firm used a com

bination of methods to set prices. This combination in their order of

importance is:

(a) Setting about 20% mark-up to the purchase price;

(b) Using as a guide published wholesale prices;3

3Supplied by Hawaii State Department of Agriculture, Market News
Service in cooperation with United States Department of Agriculture,
Agricultural Marketing Service.
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TABLE 25

~1ETHODS USED TO DETERmNE nlE PRICES PAID
BY WHOLESALERS FOR THEIR DIRECT PURCHASES

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

r4ETHOD OF VOLUME
PRICE DETERMINATION FIRMS PURCHASED DIRECT

------- Percent -------

Seller quotes a price; wholesaler
either accepts or rejects it
without bargaining . · · · · . . · · · · 57 66

Price not discussed; seller bills
at the market price for the day . · · · · 11 5

Seller quotes a price; wholesaler
makes counter-offer and bargains
for the final price . · · · · · · · · 22 19

Bargain over price sometim=s
or with some sellers · · · · · · · · 9 9

Seller quotes a price; wholesaler
either accepts or rejects it
without bargaining; if market
price later changes, seller
bills at the market price . . · · · · 1 1

TOTAL 100 100

Source: Personal interview with Hawaii produce wholesalers.

TABLE 26

ESTIMATED AVERAGE RATE OF RETURN ON SALES
BY THE HAWAII WHOLESALE PRODUCE FIRl·1S: 1976

PERCENTAGE RATE

1-3

4-6

Don1t know

PERCENT OF FIRMS

52

16

32

Source: Personal interview with Hawaii produce wholesalers.
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(c) II Feeltnq" the market; and

(d) Following the prices of other wholesalers.

Price haggling does not occur frequently. As the purchase order

is received, the wholesaler quotes the price and the buyer most often

takes the quoted price, except where the price seems to be unusually

high.

Rate of Return

Fifty percent of the wholesalers thought that their rate of

return on investment compared favorably with other firms in the

industry. All of the wholesalers did not know precisely how they

compared with firms in another industry.

About half of the firms thought other firms in the industry

netted between 1% and 3% of sales. About one-sixth of the firms

thought returns were closer to 3% to 6% of sales. Table 26 illus

trates the response pattern of the wholesalers. The important

consensus by wholesalers was that the rate of return was not large

enough to attract potential entrants.

Wholesalers believed that returns were potentially just fair for

a firm to stay in business and about 62% even thought returns may be

good enough to expand present business.

Mark-Up

The mark-up pattern for Hawaii was 20% to 25%. A few firms

reported mark-ups below and beyond these lower and higher limits.

Reasons for varying the mark-up related to both supply and demand.
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The prime reason for varying the percentage mark-up is the size

of purchase made. For example, the purchase of a full carton as

received from the grower, costs the wholesaler less to handle than the

repacking and trimming required by the less-than-wholesale-size

carton purchases often made by the retailer. Today, a retailer can

buy a wholesale carton direct from the grower or from the Mainland.

Unless the who1esaler can price a carton delivered to a retailer at a

level near the growers' or the U. S. Mainland's delivered price, the

retailer may seek to purchase his supply direct from growers or from

the U. S. Mainland.

Some variations in mark-ups by type of product sold occurred

only during some periods of acute scarcity or overwhelming abundance.

Otherwise mark-ups charged by the type of product sold vary little.

Nevertheless, to encourage retailers to establish standing orders,

the wholesaler will vary mark-up depending on variable costs of the

product to the wholesaler. Generally, as the prices the wholesaler

paid rose, the percentage mark-up was lower, and as the prices fell,

the whole mark-up was increased.

All wholesalers insisted that additional or rising costs could

not automatically be added on with the same mark-up as previous costs.

Wholesalers feared that they will have to cut services or raise

margins to achieve an adequate return on investment in the future.

Price Competition

Wholesalers unanimously maintained that prices charged to achieve

the desired margin were tempered by prices charged by competitors in



179

the market.

Price competition appears vigorous among Hawaii wholesalers in

marketing most products. Several respondents suggested that price

cutting by a few wholesalers tended to depress the market for the

entire industry and to reduce profits.

Price Information

Price information was acquired by wholesalers in various ways.

The methods usually used to obtain prices were based on:

(1) Prices quoted by growers or their marketing coopera

tives contacted in obtaining supplies;

(2) Adjusting prices to those charged by competitors by

observation (in the wholesale markets, wholesalers

talk to the same buyers who have talked to competi

tors, as well as directly to competitors about daily

market activities);

(3) Adjusting prices charged by competitors for actual

purchases (wholesalers do buy from each other to meet

unanticipated or unfulfilled needs of customers);

(4) Evaluating responses of many buyers telephoning orders

into the market;

(5) Other special factors, such as unusually large deli

veries or failure of usual deliveries to arrive; and

emergency demands for particular fruits or vegetables.



TABLE 27

TIIREE YEAR (1975-1977) PERCEIVED AVERAGE MARKETING COSTS AND MARGINS AS PERCENTAGE OF
SALES AS REPORTED BY TYPE OF WIIOLESALE FIRMS IN THE HAWAII WIIOLESALE PRODUCE INDUSTRY IN 1976

TYPE OF COST OF GROSS SALARIES OTlIER TOTAL tlET CORPORATE NET INCmlE
FIR/iS SALES GOODS SOLD MARGIN AND WAGES COSTS COSTS INCOME INCOME TAX AFTER TAX

Columns: (1) (2) (3)a (4) (5) (6)b (7)C (8) (9)d

Receiver 100.0 87.7 12.3 6.2 5.0 11.2 1.1 0.1 1.0

Receiver-
Purveyor 100.0 79.1 20.9 11.5 6.7 18.2 2.7 0.1 2.6

Purveyor 100.0 82.4 17 .6 9.5 5.7 15.2 2.4 0.1 2.3

All Hholesale
lIandler 100.0 05.4 14.6 7.9 5.3 13.2 1.4 0.1 1.3

Sell ing Broker 100.0 96.4 3.6 1.4 1.4 2.8 0.8 0.1 0.7

Buying Broker 100.0 94.6 5.4 2.9 2.1 5.0 0.4 0.1 0.3
-
YColumn 3 = column 1 - column 2

!!IColumn 6 = column 4 t column 5

£/Column 7 = column 3 - column 6

I:YColumn 9 = column 7 - column 8

Source: Personal interview with Hawaii produce wholesalers.

-'
00
a
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Marketing Costs and Margins

Table 27 contains the wholesale firm-type perceived 1975-1977

average marketing costs and margins. Its contents indicate that the

gross margins perceived by major groups of wholesalers ranged from

3.6% of sales for selling brokers, to 20.9% for receiver-purveyors.

It appears that generally speaking the type of firm which performed

more functions perceived higher costs and margins than others. A

great proportion of those who perceived the highest margins were

receiver-purveyors. Apart from the nature of their services which

consisted of frequent delivery and sales in small units to fit the

needs of their restaurants, hotels and institutional customers, they

also had a high percentage of their functional act in repacking and

prepacking tomatoes--operations that involve relatively high costs of

labor, supplies and shrinkage.

Marketing Channels

The major channels through which produce passed in 1976 are shown

in Table 28, and diagrammed in Figure 45.

Most of the supply (57.5%) came directly from the U. S. Mainland;

1.4% was imported; and 41.1% came from Hawaii growers. The distribu

tion of flow from Hawaii growers is 21.0% from Oahu, 11.0% from the

Big Island, 6.9% from Maui, 1.4% from Kauai, and 0.8% from Molokai.

Nearly a third of the sale of the supply entering the Hawaii

Produce Market was arranged through brokers and sales agencies; about

10% through marketing coops, about 13% through direct u. S. Mainland

and foreign countries-Hawaii dealers. With receipts from State
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TABLE 28

TABLE OF THE ~~JOR

~~RKETING CHANNELS OF PRODUCE:
THE STATE OF HAWAII, 1976

TO OR
THROUGH A

FROM
BCD E F H I J

A

B

C

D

E

F

G

H

I

J

K

L

M

N

12.8

25.9 6.4

9.6

16.3 3.4 32.3 9.6

2.0 3.5

7.2 13.8

13.0 3.0 0.4 5.5

1.8 . 2.0 5.0

0.6 0.4

7.0 30.7 21.9 8.4

1.0 21.0

1.0

Legend:

A From U.S. mainland and foreign countries
B Oahu, Hawaii, Maui, Kauai, Molokai
C Direct U.S. mainland and foreign country Wholesale Dealers
o Brokers, Sales Agencies
E Marketing co-ops
F Receivers, Receiver-jobbers, Receiver-purveyors, Service Wholesalers
G Shipments to the U.S. mainland and foreign countries
H Military commissaries
I Chains
J Jobbers, Repackers, Prepackagers
K Processors
L Supermarkets: hospitals, schools, restaurants, airflight kitchens,

prison, youth correctional facilities
M Mil itary
N People1s Open Market

Source: Personal interview of institutions in the chain of
distribution.
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TABLE 29

AN ACCOUNT OF PRODUCE STOCK
AT PRE-DOUBLE-COUNTING TERMINI

HAWAII PRODUCE DISTRIBUTION SYSTEM, 1976

184

PRE-DOUBLE
COUNTING TERMINI

M

K
(excluding the
0.4% from J)

G

N

I

J

Channel to L (from F)

Channel to L (from C)

TOTAL
Other occurrences

Spoilage occurring at F

GRAND TOTAL
Note: Refer to Legend on Table 28

PERCENT OF
STATE TRADE

22.0

0.6

5.5

1.0

21.9

8.8

30.7

7.0

97.5

2.5

100.0

Source: Personal interview with institutions in the
chain of distribution.
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growers, marketing coops, brokers and sales agencies, as well as U. S.

Mainland and foreign countries direct dealings, 61.6% of the total

sales passed through receivers, receiver-jobbers, receiver-purveyors,

and service wholesalers.

Produce sales through, to, and by outlets were as follows: 54.1%

to chain branches and other retailers, 2.0% to hospitals, 5.0% to

schools, 44.9% to restaurants, 1.0% to air-flight kitchens, 22.0% to

the military, 1.0% to the People's Open Markets, 5.5% to the U. S.

Mainland and as exports to foreign countries, and 1.9% to the Prison

and the Correctional Facilities.

Definitely included in the estimated values as reported above is

double counting of the same produce, since some of the produce that

was counted for hospitals, the military, processors and restaurants

would have previously been counted for chain branches and other

retailers, receivers, receiver-jobbers, receiver-purveyors, and ser

vice wholesalers. To alleviate the problem of produce flow account

ability consequent on the obtained double-counting, the boxes labelled

A to N in Figure 45 are considered, and an account of produce stock

in percentage of total trade made at the pre-double-counting termini

M, K, G, N, I, J, and the channel to L (from both C and F). The

result recorded in Table 29 ascertains that except for a spoilage rate

of 2.5%, it is the same percentage of goods that entered the channel

at the sources that flowed into the pre-double-counting termini.

Trend in Trade Channels

Most Hawaii produce firms had not changed their sources of supply



186

during the 1966-1976 (10-year) period. No changes were reported by

81% of the wholesalers who had been in business during this period.

Firms with a high feature of receivers reported the most changes.

One of these increased the number of islands from which he purchased;

another increased purchases from the cooperative sales agency; two

others reported dealing with a greater number of shippers; and a

fifth reported a decrease in shipping point purchases. One firm with

main activities as receiver-purveyor bought more from the local market

while another with main activities as an importer reported a change in

geographic area of supply, while four with the functional acts of

exporter increased their level of exports.

It was generally reported that the proportion of business trans

acted with restaurants, hotels and inns went up considerably within

the past 10 years.

Sources of Information Utilized by

The Management of Respective Institutions

The sources of information utilized by the management of the

institutions interviewed were trade journals, government reports,

company literature, county agents literature, bulletins of the Uni

versity Agriculture Experiment Stations, and the publications of

private consultants. The source of information utilized by most

wholesalers and retailers are reports made up of the Market Newsletter4

4These are supplied by the Market News Branch, Hawaii Department of
Agriculture cooperating with the U. S. Department of Agriculture,
Agricultural Marketing Service.
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SOURCES OF INFORMATION UTILIZED BY
THE MANAGEMENT OF RESPECTIVE INSTITUTIONS

THE STATE OF HAWAII, 1976
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SOURCE TYPE OF INSTITUTION
Wholesalers Retailers Fanners

------------ Percent ------------
Trade journals 25 95 a
Government documents* 95 60 10

Company literature 6 10 0

County agents· literature 0 0 95

Agri-experiment Station 0 0 20

None 5 8 5

Private consultants 6 5 a
Chamber of Commerce 0 0 0

*For the purposes of this study, all government documents, be they
releases and market reports, are lumped together.

Source: Personal interview with institutions in the chain of
distribution.
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and trade journals, respectively, whiie most farmers consult county

agents' literature for information. None of the institutions consults

any Chamber of Commerce publications. Table 30 contains a summary of

the sources of information utilized by institutions, and the percent

age of respondents who so did.

Extending Credit to Customers

Personal judgment by management was more i~p~ tant in credit

extension than formal procedures. Sales generally were made on the

basis of a 30-day credit. After 30 days, an interest charge was

normally applied to outstanding balances. Variations in credit policy

after the initial 30 days depended primarily on the manager's judgment.

Most interest charges were from 1% to 1~% per month. Wholesalers

generally were not as concerned with charging interest as a means of

encouraging prompt payments as they were in maintaining a continuous

and active account. Consequently, accounts overdue from 60 to 90

days may be put on a C.O.D. basis. Arrangements under C.O.D. pur

chases for paying back part of the past due bill were based on mana

gerial judgment and experience.

Firms do not use credit bureaus to check the credit rating of

customers; no maximum limit of credit extension was imposed and no

security was required.

Bad Debt Loss

The bad debt loss of most firms was less than 1% of credit sales.

Most firms plan to continue their present policy of credit extension.
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TABLE 31

ADVERTISING MEDIA USED BY
HAWAII PRODUCE WHOLESALERS IN 1976

ADVERTISING MEDIA PERCENTAGE OF FIRMS

Newspapers 62

Trade Magazines
and Papers 6

Radio 0

Television 0

Others* 17

*Includes billboards, retail bulletins, food shows,
product give-aways, and introductory allowances

Source: Personal interview with Hawaii produce whole
salers .

189
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Under-Utilization of Resources

More than 80% of the wholesale managers indicated that they have

not fully utilized some of their equipment, reefers, trucks, and even

some labor, especially from the hours of 9:00 a.m. to 5:30 p.m.

Advertising Practices

Sales promotion was more prevalent among large-size wholesalers

than small and medium size firms. Advertising expenditures were

reported by all the large-size and 50% of the small and medium groups.

The types of sales promotion and advertising media are shown in Table

31. The most common advertising medium used was the newspaper, and

a maximum of 1% of total earnings was reported spent on advertising.

Views and Outlook of Wholesalers

About one-third of the Hawaii wholesalers felt that the outlook

for their type of business was bad. About 50% said that the outlook

was good, and about 14% said it was fair. Firms with a high feature

of receiver-purveyors tended to be more optimistic about the future

than other types of wholesalers. Also, large wholesalers were more

optimisti~ than smaller ones. One hundred percent of the large whole

salers said the outlook was good compared with 62% of the medium-sized

group and 13% of the small operators.

All the wholesalers expect an increase in their sales within the

next three years. The expected total increase for the three years was

estimated at a weighted average of 43%.

Some changes in operation were also anticipated by firms. The
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changes anticipated by percentage of firms expecting such changes are:

Percentage of firms
expecting changes

Go out of business

Expand business volume

Sell more in prepackaged form

Change to different type of business

Buy more directly

Sell more to restaurants

10.3

86.2

10.3

20.6

6.8

70.0

All the wholesalers who planned to expand business hinted that if

they will need more reefers, they will buy reefers with short heights

but long widths for their operations.

Most of the wholesalers located away from Ala Moana and Fort

Armstrong Market Centers indicated that as soon as the volume of their

business increases and they have completed the lease on their present

locations, they will consider moving to Ala Moana or Fort Armstrong.

Exit and Entry of Firms

Almost all wholesalers indicated that conditions are not favor-

able for the entry of new wholesalers in their industry. They

surmised that existing firms will continue to get larger, some firms

may exit or merge, but no new firms will enter the industry. This

conclusion was based on the wholesalers' belief that though there will

always be demand for fruits and vegetables at the wholesale level, the

returns are not as high as in other businesses. According to them,

they go to work early and work long hours, and present firms already
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provide sharp competition.

Future Services

Most wholesalers blamed a continuing cost-price squeeze for

contemplating the elimination of some particular services. Whole

salers did not plan to add any new services to those now performed.

Wholesalers thought that the following operations will be altered in

the future:

(1) Delivery charges: Delivery charges for all customers

may become a reality, compared with the present system

of directly charging only those customers who are

beyond 10 miles radius from the wholesalers' warehouse;

(2) Credit policies: More formal, orderly credit policies

will replace the present loosely handled system (see

page 188 ;

(3) Grades and standards: Firms were unanimous in their

belief that quality of produce will improve more, and

that there will be the tendency for producers to

increase the proportion of No. 1 grade of products.

Transportation: The Farmer(Shipper)-Wholesaler Link

The discussion of transportation services for fruits and vege

tables is hereby undertaken under two main categories:

(1) The Hawaii Inter-Island Transportation Services for

fruits and vegetables; and

(2) U. S. Mainland or Foreign Country-Hawaii Produce
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Transportation Services.

As the services for both are almost the same except for both the

air and navigation lines and the freight rates, the discussion of the

former category will be more detailed than the latter. The discussions

under the two categories follow below.

The Hawaii Inter-Island Transportation Services

For Fruits and Vegetables

Means of Transportation

The present means of transportation between the islands is by air

and by sea. The former is provided by Hawaiian Airlines, Aloha Air

lines, and several non-scheduled taxi airlines; and the latter by

Young Brothers, Ltd., and Isleways, Ltd. However, only Hawaiian

Airlines and an airline company that went into business in June,

1977, the Air Cargo Hawaii, Ltd., and Young Brothers, Ltd., engage

mostly in the transportation of fresh produce cargo.

Aloha Airlines and the other air taxi companies are active in

passenger transportation and they only carry a limited amount of

general cargo between the islands. Isleways, Ltd., a barge line,

participates solely in the movement of pineapples from Lanai to Hono

lulu, and during the off-season months, engages in the movement of

heavy equipment and machinery between the islands on a contract basis.

Pallet

All fruits and vegetables palletized for air and ship transport

ation are often packaged either in paper cartons or in wooden crates.
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Each standardized pallet can hold 27 to 30 sacks of head cabbage, 40

bags of onions, or 50 paper cartons of produce.

For barge shipment, the cartons or wooden crates are placed and

strapped with string on the pallet. The pallet is then fork-lifted

and loaded onto the barge. Because of the hydrodynamics of the barge,

its movement through the water is predominantly up and down. There

is very little roll and only moderate pitch. Because it is not

necessary to secure the cargo as carefully as when it is sent in a

normal ship, the cost of handling the cargo is reduced. Wooden

pallets for transportation are provided by the barge carrier. Each

pallet measures 41 X 5' and the height of the produce cargo is lim

ited to 319 11
• The skips are stacked on top of each other. For ship

ment of head cabbage, the height is extended to 414 11
• Usually the

head cabbage shipped on a pallet has a wooden frame above the pallet

to protect the cargo so that the skips can be stacked on top of each

other without injuring the produce.

On the return trip, the pallets are shipped in bundles back to

the neighbor islands. They are moved at the carrier's convenience.

Each bundle may not exceed 160 cubic feet in its overall measurement.

In their business conduct, the shipping company does not allow more

than one receiver per pallet, and the cost for the return of the

empties is borne by produce wholesalers in Honolulu.

Table 32 lists the kinds of containers used for seven randomly

chosen produce in inter-island transportation.
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TABLE 32

COMMON CONTAINERS USED FOR
INTERISLAND PRODUCE TRANSPORTATION IN HAWAII

SIZE CAPACITY
PRODUCE KIND OF CONTAINER (Inches) (Pounds)

Cauliflower Paper carton 17x 22 x 12 40
Wooden crate 17 x 22 x 15

Chinese cabbage Paper carton 17 x 22 x 12 40
Head cabbage Sack (mesh) 50
Celery \~ooden crate 9xl6x12 55

Wooden crate 20 x 16x 9 40
Cucumber Paper carton 1Hx13!x 8 30

Wooden crate 17x 22 x 15 50
Lettuce Paper carton 17x 22 x 12 40

Wooden crate 20 x 16x 9 40
Tomatoes Paper carton 17-!-x13!x 8 30

Source: Personal interview with Hawaii shipping companies.
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Refrigerated Container

Refrigerated containerization has become more important in the

transportation of produce in the State in recent years. Refrigerated

container service between the islands for produce was first introduced

in 1947 by the barge carrier, but the smaller size "portable" con

tainers now commonly used did not come into use until 1954. There

were then no vacuum cooling facilities for produce growers. Producers

were slow in adopting containerized shipping.

When refrigerated container service was introduced, the barge had

20 (8 1 X 8 1 X 12 1
) portable containers for rent to shippers. In

recent years, more produce volume is shipped mostly in refrigerated

containers. Since the temperature of these containers is kept at the

desirable range of 35° to 40°F, the quality of the produce thus

shipped can be better maintained, with less deterioration. A farmer

can take out a container from the pier and haul it to the field and

have his harvest put into the container and then haul it back to the

pier for shipment.

The barge carrier at present has 33 portable refrigerated con

tainers, or reefers, of the size of 8 1 X 81 X 12', six of which can

have temperatures lowered to 32°F and can be used for other refrig

erated cargo. The capacity of this group of containers is 140 to 150

paper cartons or wooden crates, or about 7,000 pounds of produce per

container. The barge line also provides 10 larger refrigerated

containers with a size of 81 X 8' X 24 1 and a capacity twice that of

the portable container. Most shippers, except two marketing coopera

tives who possess 17 refrigerated containers, do not have their own
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refrigerated containers.

The barge used in transporting produce has electricity genera

tion and plug-in facilities so that the container contents can be

kept at the desirable temperature during the voyage from the neighbor

islands.

About half of the farmer-shippers take the containers out to

their farms to load the produce for shipment and the other half

transport their produce by truck and reload the cargo into the

containers at the pier side. The costs of using the containers are

included in the freight rate. Farmers pay the additional cost of

trucking the containers or produce to and from their farms. However,

the barge company stipulates that the reefers removed from the pier

must be returned on the same day; otherwise a charge of $11.10 per

container per day or a fraction thereof is assessed.

At each terminal, the barge carrier has high-lifts to load and

unload the standard containers from the barge. The larger size con

tainers are left on board the barge and produce cargo is loaded or

unloaded from the containers. About 92% of the total weight of

products received in Honolulu in containers was estimated moved from

the docks to the wholesalers' facilities in the original containers.

Shippers have to provide their own high-lifts to unload the

cargo from their trucks at the dockside, and receivers have to have

their own high-lifts to load their cargo from the dockside temporary

storage onto their flatbed trucks for transportation back to their

depot for further distribution.

Figure 46 contains a diagrammatic representation of the physical



FIGURE 48.

Originating
Port

PHYSICAL CARGO FLOW CHART

Destination
Port

198

I. Wlica" or take
cui»ic JnIUUrIIftIftt

2. Affix lot label

4. Ct..c~ CGiVC
ClQainst bill of
lading

9. Temporary stoJage

a Check cargo
a"Qalnst bill of
ladiftCJ

7. Offloadln9 by
forklift

!.
a. Move to barcae

." for«lift
6. To... to dntInatlon

- --- 'INNIW ~--

I. 1



TABLE 33

REFRIGERATED CONTAINERS USED IN INTERISLAND
PRODUCE TRANSPORTATION BY BARGE, HAWAII 1976

TOTAL
CAPACITY CAPACITY TEMPERATURE

SIZE (Pounds) NUMBER (Pounds) (Degrees F.)

S'xS:x12' 7,000 82 574,000 35-40

8' x 8' X 241 14,000 10 140,000 32-40

TOTAL 92 714,000

Source: Personal interview with Hawaii shipping companies.
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cargo flow chart of the barge transportation operations. Refrigerated

container capacity in the inter-island barge transportation for

produce is shown in Table 33.

It was estimated from the records of the barge line that in 1976,

about 74% of the produce shipped from the neighbor islands were on

pallets and 26% were in refrigerated containers. Of those shipped in

containers, about 73% were sent in the reefer boxes provided by the

barge carrier and the rest were sent in shipper-owned containers.

Availability of Space

Barge. The barge carrier has seven barges in scheduled inter

island operation. They have a capacity of some 700 to 1,200 net tons

per barge. The overall situation in the inter-island movement of

cargo is that there has been more going out from Honolulu than coming

in from the neighbor islands. This particular situation is indicated

from the inbound-outbound ratio of barge cargo movement contained in

Table 34.

In 1956, there were 120,471 tons shipped from Honolulu to the

neighbor islands with the inbound some 63% of the outbound tonnage.

In 1966, the tonnage shipped into the neighbor islands was 260,654

tons, with the inbound some 52% of the outbound tonnage. In 1976, the

tonnage shipped from Honolulu to the neighbor islands was 208,319 tons,

with the inbound some 28% of the outbound tonnage. All these are

indications of the inbound-outbound ratio going down over the years.

The simple mean inbound-outbound ratio was 63.45% for the 1955-1960

interval, 47.70% for the 1961-1965 interval, 47.60% for the 1966-1970



201

TABLE 34

SCHEDULED BARGE, GENERAL CARGO AND PRODUCE TONNAGE
BETWEEN HONOLULU AND THE NEIGHBORING ISLAND PORTS, 1955-1976

OUTBOUND
FROM INBOUND TO INBOUND PRODUCE FROM PRODUCE

HONOLULU HONOLULU OUTBOUND THE NEIGHBOR INBOUND
YEAR (Tons) (Tons) (Percent) ISLANDS (Percent)

1955 170,718 103,193 60.4 8,839 08.1
1956 189,132 120,471 63.4 8,801 07.4
1957 190,113 123,072 64.7 10,306 08.4
1958 188,062 132,902 70.7 12,295 09.3
1959 232,462 145,948 62.8 13,056 09.0
1960 275,996 162,115 58.7 12,655 07.8

1961 280,803 179,211 63.8 13,863 07.4
1962 325,754 185,626 57.0 14,843 08.0

1963 328,398 189,629 57.7 15,067 08.0

1964 403,132 225,614 56.0 20,590 09.1

1965 432,035 233,299 54.0 19,019 08.2

1966 501 ,257 260,654 52.0 19,758 07.6

1967 560,125 280,063 50.0 19,169 06.8

1968 570,508 268,139 47.0 18,092 06.7

1969 578,156 245,716 42.5 16,211 06.6

1970 675,159 270,739 40.1 18,441 06.8

1971 618,255 239,813 38.7 13,727 05.7

1972 732,635 257,982 35.2 13,203 05.1

1973 703,257 202,867 28.8 13,758 06.8

1974 765,258 231,183 30.2 14,968 06.5

1975 724,832 228,562 31.5 16,209 07.1

1976 726,111 308,319 28.6 16,959 08.1

Sources: The Youn~ Brothers· Produce Transportation, The Young
Brothers Service, 1977 and extracted from Inter-Island
Transportation

i
Hawaii State Department of Transportation,

Aonolulu, Aawa i 1977.
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interval, 32.16% for the 1971-1976 interval, and 30.10% for the

1974-1976 interval. Given the going down of barge cargo inbound

outbound ratio, the percentage of the decreasing ratio made up by

fresh fruits and vegetables has itself been going down over the years

as indicated by Table 34. From the 1955-1960 interval, it was an

arithmetic mean of 8.3% with a range of 7.8% to 9.3%; in the 1961-1965

interval, an arithmetic mean of 8.14% with a range of 7.4% to 9.1%; in

the 1966-1970 interval, with an arithmetic mean of 7.12% and a range

of 6.8% to 8.2%; in the 1971-1976 interval, with an arithmetic mean of

7.23% and a range of 6.5% to 8.1%. Even if the produce-inbound weight

ratio has not been decreasing over the years, the ratio has been very

small. The arithmetic mean ratio during the last 10 years has been

about 7%. The analysis of the data of barge cargo movement discussed

above suggests that:

(1) Other neighbor island commodities have claimed a more

important role than produce in inbound transportation;

and

(2) There is some available space for transporting to

Honolulu any produce whose volume of production may

increase.

These implications are also confirmed by the management of inter

island shipping companies in saying that with their present facilities,

they can still absorb more than 10 times the present shipment of commo

dities, be it containerized or palletized produce or other dry goods,

from the neighbor islands to Honolulu.
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TABLE 35

AIR CARGO MOVE~IENTS BETWEEN HONOLULU
AND THE NEIGHBORING ISLAND PORTS, 1955-1976

OUTBOUND PRODUCE FROM
FROM INBOUND TO INBOUND THE NEIGHBOR PRODUCE

YEAR HONOLULU HONOLULU OUTBOUND ISLANDS INBOUND
(Pounds) (Pounds) (Percent) (Pounds) (Percent)

1955 13,902,693 8,305,919 59.7 1,891,000 22.8
1956 12,691,446 7,756,790 61.1 1,389,000 17.9
1957 12,152,938 8,824,175 72.6 1,770,000 20.1
1958 12,818,973 8,312,038 64.8 1,543,000 18.6
1959 14,253,352 7,432,427 52.1 717,000 09.7

1960 15,631,519 7,622,697 4S.8 746,000 09.8

1961 14,901,685 8,920,279 59.9 1,062,000 11.9

1962 17,231,531 9,595,120 55.7 979,000 10.2

1963 16,547,169 10,845,656 65.6 1,117,000 10.3

1964 17,402,463 12,787,456 73.5 830,000 6.5

1965 18,091,926 12,504,584 69.1 930,000 7.4

1966 18,175,084 14,201 ,725 78.1 898,000 6.3
1967 21,041,125 14,535,283 69.1 1,435,000 9.9

1968 21,474,255 9,587,450 44.6 2,123,000 22.1

1969 25,766,881 10,329,520 40.1 2,180,000 21.1

1970 32,236,540 10,758,373 33.4 1,708,000 15.9

1971 33,250,559 12,343,740 37.1 3,396,000 27.5

1972 35,749,108 17,019,712 4; .6 7,512,000 44.1

1973 40,523,556 22,039,832 54.4 9,161,000 41.6

1974 47,709,028 24,682,048 51.7 9,767,000 39.6

1975 47,218,603 26,554,627 56.2 9,667,000 36.4

1976 50,591,000 29,458,000 58.2 9,424,000 32.0

Sources: The Youn~ Brothers· Produce Transportation, The Young
Brothers Service, 1977 and extracted from Inter-Island
Transportation, Hawaii State Department of Transportation,
Honolulu, Hawaii 1977.



204

Hawaiian Airlines has two specially designed cargo planes: a

Super 640 Convair Airfreighter and a combination passenger-cargo

Convair 640. In addition, there is a OC-6 with a capacity of 10,000

pounds and a Convair with a capacity of 8,000 pounds. The OC-6

served Kahului and Hilo, and the Convair served Lihue. Altogether

they have a total capacity of 30,000 pounds.

Aloha Airlines. The activities of Aloha Airlines with respect

to cargo transportation are not much, since it is only when its Boeing

737 is not filled with passengers' luggage that it considers taking

produce, which, in many situations, would not be fresh fruits and

vegetables.

Shipment of produce by air from the neighbor islands is supple

mentary to that of the barge. Since the barge only comes in two or

three times a week from the neighbor islands, air shipment of produce

have to be made to satisfy the market demand during shortages.

With more efficient and dependable refrigerated containers for

barge shipment, smaller quantities of produce have been shipped by air

in recent years. As illustrated in Table 35, from 1970 to 1976, less

than 10 million pounds of produce (less than 50% of the total annual

air freight poundage from the neighbor islands) were flown annu&~ly

by air from the neighbor islands to Honolulu.

Like the movement of cargo by barge, air shipment from the

neighbor islands is smaller than outshipment from Honolulu. To

couple the evidence here gathered, the management of the Hawaiian

Airline Company indicated that given the cargo planes available in

1977, up to about 4 times the presently used space is still available
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for produce air shipment from the neighbor islands.

Precooling

There are two vacuum cooling plants in operation for produce

farmers on the neighbor islands. One with a capacity of cooling 4,800

pounds of produce an hour is located at the pier at Kahului, Maui,

and the other (which has a capacity of 4,000 pounds an hour) is

situated in Kamuela, the Big Island. Both built on grants made by

the Hawaii State Government, are run by the Maui Processing

Cooperative and Kamuela Vacuum Cooling Coop.

The quality of practically all produce begins to deteriorate

immediately after harvest as a result of physiological and microbio

logical activity. Precooling, however, is believed to help maintain

the quality of produce and extend shelf life. The way that vacuum

or other methods of cooling help to achieve this is by reducing

produce temperature to a desirable range in the shortest possible

time. For example, the interior of a load of warm lettuce, placed

immediately after harvest into a refrigerator set at 35°F, may not

reach 35°F until 24 to 36 hours later. However, if the same product

is vacuum cooled, it will take about 30 minutes only for all parts
5of the lettuce to attain the temperature. In a similar vein, Ishida

estimated in 1963 that vacuum cooling can reduce spoilage rates to as

low as an average of 3%, compared with the then predominant spoilage

5J . K. Wang and H. M. Gitlin. Vacuum Coolers: Principles and Design
Criteria. Hawaii, 1963, p. 12.



TABLE 36

SAILING INTERVAL AND RECEIPT-DELIVERY INTERVAL BY DAY FOR
BARGE TRANSPORTATION BETWEEN HONOLULU AND THE VARIOUS ISLAND PORTS

FROM VARIOUS ISLAND PORTS TO HONOLULU

INTERVAL FROM RECEIPT TO DELIVERY
BY DAY OF RECEIPT

SAILING
DAYS OF RECEIPTISLAND INTERVAL

PORTS IN HOURS M T W TH F

----------- Hours -------------
Hila 24 n.d. 51 n.d. 51 72

Kahului 18 25 n.d. 25 n.d. 25

Kaunakakai 13 25 n.d. 25 n.d. n.d.

Kawaihae 22 27 n.d. n.d. 27 n.d.

Nawiliwili 18 25 n.d. n.d. 25 n.d.

Port Allen 18 24 n.d. n.d. n.d. n.d.

FROM HONOLULU TO VARIOUS ISLAND PORTS

INTERVAL FROM RECEIPT TO DELIVERY
BY DAY OF RECEIPT

SAILING DAYS OF RECEIPTISLAND INTERVAL
PORTS IN HOURS M T W TH F

----------- Hours -------------
Hila 24 51 n.d. 51 n.d. 72

Kahului 18 n.d. 50 n.d. 31 96

Kaunakakai 13 n.d. 27 n.d. n.d. 72

Kawaihae 22 n.d. n.d. 27 n.d. 72

Nawiliwili 18 n.d. n.d. 49 n.d. 96

Port Allen 18 n.d. n.d. n.d. n.d. 72

Key: n.d. =No departure
Source: Young Brothers' Schedule, The Young Brothers· Services, 1977.
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rate of 10-30%.6

Time in Transit

The time in transit for produce cargo from the neighbor islands

varies from 13 hours (for Kaunakakai) to 24 hours (for Hilo) from

Monday to Thursday, and from 72 hours to 96 hours on Fridays. Table

36 contains the estimated interval between receipt of produce at the

pier and delivery at the port of destination as well as the sailing

interval. The contents of Table 36 indicate that the time in transit

varies with the day of week that produce is being shipped and that it

may be more economical for farmer-shippers not to ship their items on

Fridays.

Shipment of produce cargo by either Hawaiian or Aloha Airlines

between the islands takes from half an hour to about one hour in

transit.

Schedule

Barge. The barge sails three times a week from Hilo on the Big

Island, twice from Kawaihae on the Big Island's leeward side; three

times from Kahului, Maui; twice from Kaunakakai, Molokai; twice from

Nawiliwili, Kauai; and once from Port Allen, Kauai. The barge

schedule is so arranged that most of the barges from the neighbor

islands arrive at Honolulu in the early morning hours. Such a

schedule is found to be very suitable to produce wholesalers, since

6J . T. Ishida. The Feasibility of Establishing Vacuum Coolers in
Kamuela, Hawaii, 1963, p. 5.
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they could have their produce cargo before noon and can start delivery

to retailers and supermarkets to meet the peak shopping hours in the

afternoon.

The Airlines. The airlines do not fly on schedule but at lithe

convenience of the customers. 1I Hawaiian and Aloha Airlines do have

published schedules, but usually they do not follow them strictly.

Since the flying time between the islands is rather short, there is

no complaint from produce wholesalers on airborne delivery.

U. S. Mainland or Foreign Country-Hawaii Produce

Transportation Services

The transportation services between the U. S. Mainland and Hawaii

or between foreign countries and Hawaii follow the same pattern as

described above, except for the lines that carry the products: Matson

Navigation for ocean carriage, and United Airlines for air carriage.

It is significant that for items other than the specialized bulk com

modities carried by contract carriers, the trans-ocean tariff struc

ture is the most important determinant of transportation mode. At

the present time the dominant trans-ocean carrier1s rate for cargo

shipped from the Mainland is the same for all island destinations

served, be it Maui, Hawaii, Kauai, or Oahu. Since a large proportion

of Hawaii-consumed items are produced on the Mainland, this means that

there is no economic value of service for inter-island transportation

of Mainland-produced goods. For example, an item originating on the

Mainland is charged Xdollars for Oahu delivery, and the same amount

for Maui delivery as well. If the rate to move the goods inter-island
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by inter-island carrier is I dollars after warehousing or processing

on Oahu, then the two charges will only be the same if I is equal to

zero. Therefore goods ordered from Honolulu must carry an additional

charge necessary to cover the cost of the inter-island system. The

trans-ocean tariff structure tends to limit drastically the volume of

freight which moves in the strictly inter-island transportation system.

Generally, since higher volumes for a fixed level of service mean

lower costs, this market fragmentation tends to produce high unit

costs in the inter-island service and discourage ordering of State

grown produce.

Findings from Cost Synthesis

Findings which emanated from cost-synthesis are discussed below

in the following sequence:

(1) Shape of cost curve;

(2) Cost share of rGsources;

(3) Industry efficiency of resource utilization;

(4) Efficiency and firm size;

(5) Efficiency and market location;

(6) Potential cost saving that may result from specified

operational adjustments in the Hawaii Wholesale Produce

Market, 1976;

(7) Economies of size; and

(8) Spoilage rates and costs.



210

Shape of Cost Curves

As can be observed in all the figures containing the scattergram

of various cost-volume relations, the shape of the synthesized

multiple-product cost curves was discontinuous and scalloped. This

result does not contradict the conventional concepts of cost. In

fact, it is in conformance with Brems' postulate of indivisibility,7

and Chamberlin's8 submission that:

liThe actual economic function is discontinuous in any event,
and from the point of view of mathematics, to assume
'perfect divisibility' is merely to substitute a smooth
function for it. 1I

It also supports the insight of French, Sammet and Bressler when

they suggested that discontinuous variation in rate of output should

be included as one of the modifications to the pure theory of the

firm. 9

Components of Costs for Wholesale Produce Marketing

As illustrated in Figure 47, expenses on labor formed about 47.2%

of the total costs of produce marketing at the wholesale level,

7Hans Brems, Ope cit., p. 577.

8Edward H. Chamberlin, "Propor t tonal tty , Divisibility, and Economies
of Scal e ," The Quarterly Journal of Economics, LXII (1947), p.
238.

9B. C. French, L. L. Sammet, and R. G. Bressler, Ope cit., p. 548.
The three other modifications suggested were (1) the time dimension
for output variation, (2) plant segmentation, and (3) multiple rather
than single stage plants.
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FIGURE 47. COMPONENTS OF COSTS FOR WHOLESALE
PRODUCE MARKETING, H.AWAII, 1976
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followed by expenses on management and office personnel, which was

28.7% of total costs. Other cost shares were: Equipment, 6.7%;

Delivery, 2.4%; Electricity, 2.1%; Telephone, 1.1%; Miscellaneous

Items, 3.3%; and Rent, 8.7%.

Industry Efficiency of Resource Utilization

Efficiency: Mean, Mode, Median: Mean Efficiency Per

Standard Deviation and Distribution

Efficiency in the wholesale industry was considered from the

viewpoint of mean, mode, median and mean per standard deviation. All

these measures were calculated because it ;s difficult to pinpoint in

general terms a best measure of central tendency. Designating a

measure as "best" depends very much on what one is trying to do and

on what one wants to communicate in summary form about the distribu

tion. Each of the measures of central tendency is, in its way, a best

measure, but the sense of "best" differs with the way error is

regarded. If both the size of the errors and their signs are consi

dered, and the intention is to minimize the average error or the

average squared error, then the mean serves as a best measure. If a

miss is as good as a mile, and one wants to be right as often as

possible, then the mode is indicated. If one wants to come as close

as ~ossible to the average, irrespective of the sign of the error,

then the median is a best measure. The mean efficiency per standard

deviation was also calculated, as this measure takes the distribution

of efficiency into consideration. Table 37 contains the calculated

mean, mode, medium efficiency values as well as the calculated mean



TABLE 37

MEASURES OF CENTRAL
TENDENCIES FOR RESOURCE USE EFFICIENCIES
HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

EFFICIENCY LEVELS MEAN EFFICIENCY
RESOURCE MODE MEDIAN MEAN STANDARD DEVIATION

------ Percent ------
Delivery 1-10 5.62 21.00 0.6925

El ectri ci ty 11-20 29.38 34.88 1.4382

Miscellaneous 11-20 32.05 36.56 1.660

Rent 1-10 23.13 26.43 1.2308

Labor 1-10 11.12 16.58 0.8611

Equipment 11-20 22.75 31.94 1.1300

Telephone 21-30 27.96 35.13 1.3370

Management 11-20 17.19 21.04 1.9400

Source: Estimations arising from the research process of
this study.
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TABLE 38

PERCENTAGE OF WHOLESALE FIRMS WHICH ATTAINED THE
EFFICIENCY LEVEL OF AT MOST 20% AND 50% IN THE UTILIZATION

SPECIFIED RESOURCES: THE HAWAII PRODUCE WHOLESALE MARKET, 1976

PERCENTAGE OF FIRMS WITH
EFFICIENCY LEVEL OF AT MOST

RESOURCE 20% OR LESS 50% OR LESS

--------- Percent ---------
Delivery 78.0 81.0

Electricity 38.0 78.0

Equipment 44.0 78.0

Labar 82.4 91.0

Manqgement 64.7 94.0

Miscellaneous Items 28.0 85.3

Rent 46.0 78.0

Telephone 32. a 0.0

Source: Estimations arising from the research process of
this study. .
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efficiency per standard deviation for the wholesale produce industry.

Moreover, Figures 48 to 51 contain the histogram of the efficiency

of utilization of the respective resources.

It should first of all be noted that based on the results

obtained from this study, there is no resource whose industry mean

efficiency of use was beyond 37%. The mean efficiency of resource

utilization ~anged from 16.58% (the mean efficiency level of labor

utilization) to 36.56% (the mean efficiency level of the use of

miscellaneous items); the efficiency mode ranged from 1-10% (the

efficiency mode for delivery, rent, labor) to 21-30% (the efficiency

mode for telephone use); and the median efficiency ranged from 5.62%

(for delivery operations) to 32.05% (for the utilization of miscel

laneous items). Moreover, the mean efficiency per standard deviation

was a range of 0.6925 for delivery activities to 1.9400 for manage

ment. Figure 52 contains the diagrammatic representation of the

percentage of wholesaling firms which attained specified levels of

resource use efficiency in the Hawaii wholesale produce industry in

1976.

Efficiency Histogram

The histograms of efficiency of resource use are all remarkably

skewed to the right, indicating that a large proportion of the firms

have relatively low efficiency. Fot example, as illustrated in

Table 38 and Figure 53 which follow, from 28% to 78% of the whole

saling firms have efficiency values of 20% or less in delivery, elec

tricity, equipment, labor, miscellaneous items, rent and telephone,
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The Histogram of Efficiency of the Use of Labor and
Telel)hone in the Hawaii Wholesale Produce Market
in 1976.
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Diagrammatic representation
of the percentage of whole-

salinC} firms which attained

specified levels of resource
use efficiency in the Hawaii

Wholesale Produce Industry·

in 1976.
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FIGURE 53

PERCENTAGE OF FIRMS THAT ATTAINED EFFICIENCY LEVELS OF

AT MOST 20% AND 50% IN THE UTILIZATION OF SPECIFIED RESOURCES:

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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TABLE 39.-

THE WITHIN-SIZE PERCENTAGE OF FIRMS FeR ATTAINED LEVELS
OF RESOURCE USE EFFICIENCIES

HAWAII WHOLESALE PROUUCE INDUSTRY 1976
:zO:TJO :roe,' "EFFICIENCY LEVELS OF

ABOVE ABOVE ABOVE ABOVE ABOVE
FIRM 20% 50% 60% 70% 80%

----------- Percentage of Firms -----------
FOR DELIVERY OPERATIONS

Small size 5.4 0.0 0.0 0.0 0.0
Medium size 5.6 5.6 0.0 0.0 0.0
L~rge size 92.3 92.3 84.6 69.2 38.5

FOR THE UTILIZATION OF ELECTRICITY
Small size 56.8 8.1 2.7 0.0 0.0

Medium size 38.9 16.7 16.7 11.1 5.6

Large size 100.0 69.2 61.5 46.2 30.8

FOR EQUIPMENT USE

Small size 29.7 0.0 0.0 0.0 0.0
Medium size 88.9 11. 1 5.6 0.0· 0.0
Large size 100.0 100.0 100.0 84.6 38.5

FOR THE UTILIZATION OF LABOR

Small size 29.7 16.3 10.8 8.1 5.4

Medium size 0.0 0.0 0.0 0.0 0.0

Large size 15.4 0.0 0.0 0.0 0.0

FOR MANAGEMENT

Small size 29.7 10.8 8.1 2.7 2.7

Medium size 16.7 0.0 0.0 0.0 0.0

Large size 92.3 0.0 0.0 0.0 0.0

FOR THE UTILIZATION OF MISCELLANEOUS ITEMS

Small size 56.8 10.8 8.1 5.4 0.0

Medium size 94.4 16.7 11.1 15.6 0.0

Large size 100.0 61.5 42.2 30.8 23.1

FOR RENT
Small size 37.8 10.8 8.1 8.1 5.4
Medium size 61.1 11.1 0.0 0.0 0.0

Large size 100.0 30.8 23.1 7.7 0.0

FOR THE UTILIZATION OF TELEPHONE
Small size 48.6 13.2 5.4 2.7 0.0
Medium size 88.9 27.7 5.6 5.6 0.0
Large size 100.0 61.5 61.5 61.5 46.0

Source: Esti~~tions arising from the research process of this study.
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while from 38% to 94% of the firms have efficiency values not exceed-

ing 50% for all resource items.

Efficiency Variability Per Given Output Level

Within a group of firms that handled the same volume of output,

there was a great difference in efficiency. For example, if within

the group of firms that handled a volume of (75 X 150,000) PVE, the

techniques and managerial skills of the firms that incurred least unit

costs for each resource were adopted by the firm (firms) whose unit

cost at that output level was average, the annual cost-saving poten

tials for respective resources would be $5,625 in equipment, $1,575

in electricity, $4,837 in delivery operations, $1,012.50 in telephone

use, $5,625 in rent, $72,000 in labor use, and $3,037.50 in the use

of miscellaneous items. 10

Efficiency and Firm Size

The contents of Table 39 and Figures 54 to 61 illustrate the

finding that even though considerable economies of size exists in the

Hawaii Wholesale Produce Industry, it was not in the use of every

resource that the large size firms were more efficient than either

the small size or the medium size firms, or both. For example,

compared with large and medium size firms, a greater percentage of

small size firms were more efficient in the utilization of labor,

10The cost-saving potential per given resource per given level of
output is calculated by multiplying the given level of output by
the difference between the average unit cost for all firms at that
level and the local optimum unit-cost.
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TABLE 40

1976 RESOURCE-SPECIFIC EFFICIENCY PERFORlWlCE OF
THE HAWAII WHOLESALE PROOUCE FIAAS. BY AARKET LOCATION

IWlKET
FORT ARMSTRONG ALA MOAHA IWILEI I"OTHER OAHU· I FORT ARIISTRONG I ALA ItOAIIA I IWlLEI I "OTHER OAHU·LOCATION

STATISTICS FOR MISCELLANEOUS ITEMS

I
STATISTICS FOR MANAGEMENT

Mean Efficiency (:) 49.83 I 28.97
I 31.

58
1

34.1Z 22.70 I 15.02
1

18
•
80

I
26.60

Iledian Efficiency (1) 51.47 30.08 32.68 30.30 26.79 14.B7 19.26 IS.20
wtthin~rk.t Percent
with Efficiency Level

I I 70.00 I I I I. 40.00 Iof above 20S B3.30 75.00 70.00 55.60 25.00 35.00
'''ithln~rket Percent
with Efficiency Levltl I

I

I 10.00 I I I f· 0.00 fof above 50s 55.60 I 0.00 20.00 0.00 0.00 20.00
Wlthin~rket Percent I

with EffiCiency Level

I I 0.00 ! I I 0.00 Iof above 60S I 3S.9O 0.00 15.00 I 0.00 0.00 15.00
Wlthin~rket Percent
with EffiCiency Level

I I 0.00 I I I 0.00 I 0.00 I 5.00of above 70S I 27.BO 0.00 10.00 0.00
Within-Market Percent
with Efficiency Level

I I 0.00 I I I 0.00 Iof above 80s I 16.70 0.00 0.00 0.00 0.00 5.00

STATISTICS FOR TELEPHONE USE STATISTICS FOR RElIT

11ean Efficiency (:) I 46.S8

I
39.49 I23.

49
1

26.32 24.29 I 27.98
1

18
•
33

1
30.43

Median Efficiency (:) ! 32.99 29.56 21.12 24.76 27.94 24.44 17.08 23.39I
Wlthln~rket Percent I
with Efficiency Level I

I I 50.00 I I I I 40.00 Iof above 201 i 88.90 65.00 65.00 55.60 60.00 60.00
Wlthln-Market Percent I
with EffiCiency Level I

I 10.00 l I I I 0.00 Iof abOVe 501 3S.9O 40.00 10.00 11.10 20.00 20.00

IIlthln~rket Percent I
0.00 I

" rwith Efficiency Level Iof above 60S 27.80 25.00 0.00 I 5.60 I 15.00 I 0.00 I 10.00
IIithi rHlarket Percent
with Efficiency LeveI

Iof above 70s I 27.80 I 25.00 I 0.00 I 0.00 I 5.60 5.00 I 0.00 I 10.00
Wlthln-Harlttt Percent
with Efficiency Leval
of above SOS I 16.70 I 15.00 I 0.00 I 0.00 5.60 I 0.00 I 0.00 I 5.00

STATISTICS FOR OalVERY OPERATIONS STATISTICS FOR UTILIZATION OF EOUIPi'!EKT
Mean Efficiency (:1 I 40.64 I 21.13

/10.26 I 10.74 49.11 I 30.83

/
25.83/ 20.67

Median Efficiency (S) 49.20 5.44 4.79 5.33 41.93 21.46 22.75 19.73
. Wlthin-Market Percent
with Efficiency Level
of. above 20S I 61.10 I 20.00 I 0.00 I 0.00 I n.70 I 55.00 I 50.00 I 50.00
IIlthin~rket Percent

---.. • w
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"ean Efflclancy (::l I ~.S8 I 39.49 IZ3.49 I 25.32 I 24.29 I 27.98 I 1~.;;J I Jll.'IJ

"edhn EfflcllllCY (::l I 32.99 29.56 21.12 24.76 27.94 24.44 17.08 Z3.39
I

Wlthln-Market Plrcent I
wltll Efficiency ~evel I

I 50.00 I I I I 40.00 Iof above 2~ i 88.90 I 65.00 65.00 55.60 60.00 60.00
Wlthln-Market Percent I
with Efficiency ~evel

I 1
10

•
00 L I I I 0.00 Iof above 50s 38.90 40.00 10.00 11.10 20.00 20.00

Wlthln-Marklt Percent -1 rwith Efficiency ~lVel I I 0.00 I I Iof abOve 601 27.80 25.00 0.00 5.60 15.00 I 0.00 I 10.00
Wlthln-M4rket Percent
with Efficiency ~evel

of abOve 7~ I 27.80 I 25.00 I 0.00 I 0.00 I 5.60 I 5.00 I 0.00 I 10.00
Wlthin-Harht Percent
with Efficiency ~evel

of above 80% I 16.70 I 15.00 I 0.00 I 0.00 I 5.60 I 0.00 I 0.00 I 5.00

STATImCS FOR DElIVERY OPERATIOHS

I
STATISTICS FOR UTILIZATIOH OF EOUIPMEllT

40.64 21.13

1
10

•
25 I 10.74 49.11 I 30.83 I 25.83 1 20.67

49.20 5.44 4.79 5.33 41.93 21.~ 22.75 19.73

61.10 ,0.00 0.00 0.00 77.70 55.00 50.00 50.00

50.00 20.00 0.00 0.00 SO.OO 25.00 10.00 0.00

3P.90 I 20.00 0.00 0.00 44.~9 25.00 10.00 0.00

33.30 15.00 0.00 0.00 38.90 20.00 0.00 0.00

11.10 15.00 0.00 0.00 22.20 5.00 0.00 0.00

STATImCS FOR LABOR UTILIZATIOH STATImCS FOR ElECTRICITY OPERATIOHS
14.09 8.08 17.03 29.19 49.48 29.01 30.89 27.97
15.67 5.67 14.20 9.76 49.13 26.81 21.79 26.44

5.60 10.00 20.00 . 35.00 72.20 60.00 60.00 55.00

I
0.00 0.00 10.00 25.00 50.00 i 10.00 10.00 15.00

I

II

0.00 0.00 0.00 20.00 44.40 10.00 10.001 5.00

0.00 0.00 0.00 15.00 33.30 5.00 10.00 0.00

0.00 0.00 0.00 10.00 I 16.70 5.00 10.00 0.00

Mun Efficiency (::l
Mtdhn Efficiency (Il

Wlthln-Market Percent
with Efficiency lIvel
of. above ,01

Wlthln-Market Percent
with Efficiency live1
of above 50%

Wlthln-Harht Percent
with Efficiency ~evel

of above 601

Wlthln-Market Percent I
with Efficiency ~evel I

Source: Estll1lo1tlons arising fran the research precess of this study.
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management and rent while the large size firms were more efficient in

the use of the other resources.

Efficiency and t1arket Location

As indicated in Table 40, there is extensive variation in

resource use efficiency by location. For example, from the viewpoint

of mean efficiency, the Fort Armstrong Market area ranks first in the

use of five of the eight resources (delivery operations, electricity,

miscellaneous items, equipment and telephone), and also ranks first

in the use of all resource items from the viewpoint of median

efficiency.

The Ala Moana Market area, from the viewpoint of mean efficiency,

ranks second in delivery operations, rent, equipment, and telephone

use; third in the use of electricity, and fourth in the use of labor

and management. Almost the same position is maintained when median

efficiency is considered, except that instead of ranking third and

second in electricity and equipment use, respectively, which was the

case in the mean efficiency criterion, positions were changed to

second and third, respectively, for the respective resource items.

"0ther Oahu" ranks third in the efficiency of both del ivery

operations and telephone use by both criteria, fourth in the use of

equipment by the mean criterion, and third in the median criterion in

the use of electricity, second in the mean criterion and third in the

median criterion in the use of miscellaneous items: first in the mean

criterion, and third in the median criterion in the efficiency of the

triad of rent, labor and management.
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The Iwilei Market area ranks second in both criteria for the use

of labor, fourth in both criteria in delivery operations, efficiency

of rent, and telephone use; second and fourth, respectively, by the

mean criterion and the median criterion for the use of electricity;

third and second by the mean and median criteria, respectively, for

the use of miscellaneous items, equipment and management.

The findings (as analyzed above) that a greater proportion of

firms located at the Fort Armstrong Market area were more efficient

in the utilization of many resources compared with their counterparts

at the other market areas stimulated an examination of other effi

ciency enhancing factors available at Fort Armstrong, apart from the

location advantage already discussed. These factors, discussed below,

were found to consist of large volume businesses and the use of

efficiency enhancing technological designs.

Large Volume Business

The Fort Armstrong Market area had more mean volume of business

than any of the other four areas. Its mean volume of 34,167,000 PVE

was almost four times as much as the mean volume handled in lI ot her

Oahu,1I about 2.6 times as much as the mean volume handled in the

Iwilei Market area, and almost two times as much as the mean volume

handled at the Ala Moana Market area.

From the viewpoint of median volume, Fort Armstrong still leads

with a median volume in 1976 of 30,000,000 PVE, followed in decreasing

order of ranking by the Iwilei Market area (which transacted a median

volume of 12,750,000 PVE), Ala Moana with a median volume of 9,750,000



TABLE 41

VOLUME AND SIZE-CLASS DISTRIBUTION (BY PERCENTAGE) OF
OF HAWAII WHOLESALE PRODUCE FIRMS BY MARKET LOCATION

ypSource. Estlmatlons arls1ng from the se

MARKET LOCATION
FORT ARMSTRONG ALA MOANA I IWILEI nOTHER OAHU"

Mean output
in 1,000 PVE 34,167 18,075 13,275 9,075

Median output
in 1,000 PVE 30,000 9,750 12,750 7,500

Percentage in
small size group 25.00 27.50 80.00 75.00

Percentage in
medium size group 25.00 50.00 20.00 25.00

Percentage in
large size group 50.00 12.50 0.00 0.00

. re arch rocess of this stud .
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PVE, and "other Oahu" with a median volume of 7,500,000 PVE. As Table

41 also shows, as many as 50% of the firms situated at Fort Armstrong

fall into the large size firms, as compared with only 12.5% for Ala

Moana and none for Iwilei and "other Oahu."

Efficiency Enhancing Technological Design

Observations made of the receiving and unloading activities of

wholesalers indicated that various combinations of techniques and

technology were used. The receiving activities, for example, were

done by using handtrucks by some wholesalers, while some other whole

salers performed the activities by using forklifts. Some combined

these two alternatives with operations at ground level while some

others combined these operations with the use of platforms. A

thorough observation of the wholesaler's functional acts of receiving

indicated a kind of a modified factorial design as contained in Figure

62.

The observed functional act possibilities can be considered in

terms of seven designs:

Design 1: Receiving produce by handtruck at ground level

with skate-wheel conveyor;

Design 2: Receiving produce by handtruck at ground level

with adjustable platform;

Design 3: Receiving produce by handtruck with platforms at

truckbed height;

Design 4: Receiving palletized produce by forklift at

ground level;
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Figure 62: The Factorial Type Design of Functional Acts of 'Unloading '
Observed at the Hawcii Whelesale Produce Market in 1976.
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.at 'LaadiRCJ Out I Produce at the Hawaii Whetesate Produce
Manet in 1976..
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Design 5: Receiving non-palletized produce by forklift

at ground level;

Design 6: Receiving palletized produce by forklift with

platforms at truckbed height; and

Design 7: Receiving non-palletized produce by forklift

with platforms at truckbed height.

To be able to allude the higher efficiency of Fort Armstrong

Market area to the technology therein, research was ccnducted using

the seven designs discussed previously. To be able to impute results

directly to technology rather than to market area variation, data

were collected at the Fort Armstrong Market area, where a wide range

of the seven designs was used. Care was taken in selecting the five

study firms to insure that business practices and volumes were

comparable. The criterion of efficiency was labor-minute. That is,

the fewer the labor-minutes it takes to perform a given task, the

higher the efficiency.

Time study procedure was thus used as the activity of each member

of a work crew engaged in each operation was studied. The time

required to perform each part of the operation of interest was record

ed as well as the productive time and total elapsed time. The time

data were adjusted where necessary to reflect normal effort of the

crew. Delays during the operations were eliminated if avoidable, but

were included where they were considered unavoidable. Five repeated

timings were made to generate a statistically reliable average.

Unless otherwise noted, elapsed readings were weighted by the tonnages

handled to show labor requirements in labor-minute per ton.



TABLE 42

TOTAL LABOR MINUTES EXPENDED ON RECEIVING
ONE TON PRODUCE IN FORTY POUND PACKAGES BY DESIGN
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I I DES I G N S I ICOMBINATIONAL POSSIBILITIES OF FACILITY. 1 2 3 I 4 I 5 5 7HANDLING Mrn:OD AND OPERATIONAL ELEMENT
Labor Minutes Expended

Set up and clean up ....................... 0.66 3.00 0.36 0.24 0.24 0.24 0.18
Unload by conveyor to ground ............. 6.06
Place empty pallet on dolly in truck ..... 1.14
Move dolly to stacking face .............. 0.84
Move pallets to rear of truck ............ 3.30
Position pallet for loading ............... 0.72
Load pallet ..•.•••.•••...••..••.•..••...• 5.52 5.46
Move pallet to platform .................. 0.48
Pick up load on platform ................. 0.24
Move loaded pallet on dolly
to rear cf truck ......................... 0.50
Delay .•...••••.••...••.•.••.••..•.••.••.• 2.65
Pick up loaded pallet .................... 0.52
Remove loaded pallets by forklift and
place them near the wholesale facility ... 1.20
Remove loaded pallets by forklift and
place them near the truck .•.•.•.•.•.••••• 0.12
Pick up load and move to facility ........ 1.26
Move handtruck to platform. raise
platform to truckbed height .............. 2.10
Load handtruck ........................... 2.64 4.02
MOve handtruck to platform. lower
platform to ground ....................... 2.16
Move load to facility .................... 1. 21 0.50
Enter carri er ..••....•...•..•.•••.•••••.• 0.42
Exchange empty for loaded handtruck ...... 0.60 I
L..ve ""1,, .......................... "1" ' .02

I
Transport load 100 feet .................. 7.32 r 7.32

r
7.32 1.14 1.14 1.14 LI4

Personal and fatigue a110wance* .....•....• 2.30 I 2.76 2.06 1.05 1.24 0.72 0.38
I

TOTAL LABOR MINUTES EXPENDED 17.60 I 21.19 I 15.80 15.00 I 9.52 I 5.52 I 2.90
*Fifteen percent of the total labor minute expended was applled to all work crew members.

Design 1: Receiving produce by handtruck at ground
level with skate-wheel conveyor;

Design 2: Receiving produce by handtruck at ground
level with adjustable platform;

Design 3: Receiving produce by handtruck with platforms
at truckbed height;

Design 4: Receiving palletized produce by forklift at
ground level;

Design 5: Receiving non-palletized produce by forklift
at ground level;

Design 6: Receiving palletized produce by forklift with
platforms at truckbed height; and

Design 7: Receiving non-pa11etized produce by forklift
ftith platforms at truckbed height.

Source: Estimations arising from the research process of this study.
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Labor spent for receiving and loading out were based on handling

one ton of produce in 40-pound packages. Table 42 contains the labor

minutes expended in produce receiving for the seven designs.

Similar methodology was also employed for determining labor

minutes expended on loading out of produce. Based on the observation

of the performance of functional acts, the design that describes the

situation at the Hawaii Wholesale Produce Market which is as follows

is also diagrammed in Figure 63.

Design 8: Loading out produce using 2-wheel handtrucks at

ground level;

Design 9: Loading out produce using 2-wheel handtrucks with

platforms at truckbed height;

Design 10: Ground level loading out produce, using a fork

lift truck and extra-large metal pallet on a

truck parked some 100 feet away from wholesale

facilities; and

Design 11: Loading out produce using a forklift truck and

extra-large metal pallet on a truck parked away

some 100 feet from wholesale facilities with

platforms at truckbed height.

The results obtained for the four designs are as recorded in

Table 43.

The result indicates that for the functional acts of receiving s

the technology of receiving produce on pallets using forklift trucks

with platforms at truckbed height is the most efficient, compared to

the other six technologies. This technology used only 16.48% of the



TABLE 43

TOTAL LABOR MINUTES EXPENDED ON LOADING OUT
ONE TON PRODUCE IN FORTY POUND PACKAGES BY DESIGN

COMBINATIONAL POSSIBILITIES OF I DES I G N S IFACILITY. HANDLING METHOD AND 8 9 I 10 11
OPERATIONAL ELEMENT Labor Minutes Expended

Set up and clean up .•.••.•.•••••.•..• 0.60 0.60 0.48 0.48
Transport load and release in truck .• 7.80 7.80
Operate portable adjustable dock .•... 4.25
Load truck .••••....•.•..•..•••...••.• 9.58 9.58
Load meta1 pa11 et .................... 9.00 9.00
Position forklift and pallet at truck 0.96 0.96
Unload merchandise into truck .•....•• 2.70 2.70
Lower pallet to street level ......... 0.24
Remove pallet from platform •••••.••.• 0.18
Position pallet at truck ..••.•••••.•.
Lower pallet ......................... 0.24
Position pallet at platform .•...•.•.• 0.24
Personal and fatigue allowance· ....••• 3.33 2.69 2.00 2.07

TOTAL LABOR MINUTES EXPENDED 25.56 20.67 15.38 15.87

·Fifteen percent of the total labor minute expended was applied to all work crell members.

Design 8: Loadin9 out produce using 2-wheel handtrucks.
at ground level;

Design 9: Loading out produce using 2-wheel handtrucks
with platforms at truckbed height;

Design 10: Ground level loading out produce. using a forklift
truck and extra-large metal pallet on a truck parked
some 100 feet away from wholesale facilities; and

Design 11: Loading out produce using a forklift truck and extra
large metal pallet on a truck parked away some 100
feet from wholesale facilities with platforms at truckbed
height.

Source: Estimations arising from the research process of this study.

235
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labor-minutes expended by Design 1, 13.69% of the labor-minutes

expended by Design 2, 18.35% of the labor-minutes expended by Design

3, 19.33%of the labor-minutes expended by Design 4, 30.46% of the

labor-minutes expended by Design 5, and 52.54% of the labor-minutes

expended by Design 6. This is an implication that the decreasing

order of efficiency is Design 7, Design 6, Design 5, Design 4, Design

3, Design 1 and Design 2. This result also indicates the cost

reducing effect of using truckbed height platform facilities against

ground level facilities for the functional acts of receiving.

For the functional act of loading out produce, the result of

Table 43 also indicates a higher efficiency where truckbed height

platforms are used. Design 9 expended about 80% of the labor-minutes

expended by Design 8. Ground level loading out by' forklift truck

(Design 10), utilizing as much as 97% of the labor-minutes on Design

11 (loading out by truckbed height), and therefore slightly more

efficient, can, however, be approximated as equally efficient, since

3% difference in labor-minutes does not appear to be much.

The results of the study on technology as developed here suggest

that for the functional act of loading and unloading in the Hawaii

Wholesale Produce Market, truckbed-height platform technology is a

better cost-reducing technology than the ground level technology, and

therefore more efficient. A full analysis of what should be the

better technology will, however, have to consider the costs of

establishing any special equipment that may be necessary for the

operation of each technology. For example, included in the special

equipment required for ground level technology is the adjustable
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platform used frequently for loading delivery tr'ucks and occasionally

for receiving merchandise. Another possible special equipment for

ground-level technology is the forklift truck to lower pallets from

incoming trucks. Truckbed-height technology, on the other hand, may

require a few bridgeplates to correct minor differences in truckbed

and platform heights and to bridge the gap between trucks and plat

forms. The differential costs and benefits of alternative technolo

gies would have to be considered before a full recommendation could

be made. Based on the experience gathered during the conduct of this

study and the rough estimates suggested by a few construction

engineers, it appears that a standard wholesale produce unit at ground

level would cost about $1,000 a unit less than building a unit with

platforms at truckbed height. This saving may turn out to be insig

nificant when expressed on an annual basis for the life of the

building. Whatever the ground-level favored saving may be, it would

have to be compared with the truckbed height platform favored cost

reduction, and other possible factors of traffic and sanitary condi

tions that may favor truckbed height platform technology. For now,

it can be stated that the result of the inquiry into alternative

technologies as done here indicates that truckbed height platform

technology is more efficiency-enhancing than ground-level technology.

The possession of the truckbed height platform technology by all the

buildings at the Fort Armstrong Market may, therefore, be one of the

contributory factors to the attainment of the relatively high level of

efficiency that were recorded at the market.
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Business Conduct Characteristics Adduced

For the Attainment of Efficiency

Having obtained and analyzed the efficiency values per firm, the

material of Appendix A-6 was used to obtain from firms at all local

optima of each resource use, indications of the business conduct

characteristics that might have contributed to their relatively out

standing performance.

The pool of resultant responses are contained in Table 44 in

almost the manner that they were submitted, except for minor editing.

While it is difficult to quantitatively analyze the effect of the

expressed characteristics on efficiency, some of the ideas may, how

ever, be worth considering by firms which are interested in improving

their efficiency.

Potential Cost Saving That May Result From

Specified Operational Adjustments in the

Hawaii Wholesale Produce Industry, 1976

Table 45 contains the cost saving per 100 PVE of business that

may result from various operational adjustments for given resource

items. The operational adjustments specified are three:

(1) Movement from the average unit-cost level to the local

optimum at a given volume of output;

(2) Movement from the average unit-cost level to the global

optimum; and

(3) Movement from the local optimum to the global optimum.
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TABLE 44

BUSINESS CONDUCT CHARACTERISTICS ADDUCED
FOR THE ATTAINMENT OF HIGH EFFICIENCY:

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

CHARACTERISTICS

• Before I employ, I insure that workers have
the knowledge and skills necessary for each
task, and provide training if required.
Employees eat within the warehouse vicinity.
This reduces absenteeism from work under the
canopy of "lunch and coffee break II , as well
as give employees opportunities to relate with
one another, and also with me (the manager).

• I establish and insure that workers understand
and accept all supervisory authority and pro
cedures; make certain that supervision is
timely, understood, and effective.

I conduct timely checkups to insure that workers
follow instructions, to supplement, modify, or
alter instructions as changing conditions require;
and to obtain the facts necessary in further
planning.

I look out continually for methods of reducing
hand labor, increasing output per manhour, and
streamlining and simplifying work procedures.

· I analyze carefully, before using piece-work
rates of incentive plans, to insure that any
such plans are equitable to both my employees
and me, and that employees find them acceptable.

I plan work schedules several days ahead, and
have alternative schedules available to meet
sudden emergencies such as a sudden influx of
people to the state and the consequent increase
in demand.

I maintain work on schedule, and avoid, by hiring
additional temporary workers if necessary,
serious delays in accomplishing work on time.

Arrange well in advance for hiring any additional
workers needed, particularly seasonal workers.
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TABLE 44 (Continued)

BUSINESS CONDUCT CHARACTERISTICS ADDUCED
FOR THE ATTAINMENT OF HIGH EFFICIENCY:

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

CHARACTERISTICS

I provide and maintain well-planned work centers;
and insure that materials such as fuel and
lubricants are available as needed.

I record those times of the day when workload is
pretty heavy within the firm, and those times
when many labor are in the warehouse, chatting
and taking it easy, with nothing much to do.
I then relocate labor so that I will have suf
ficient labor during the peak-load periods, and
not many idle labor during periods of less
activity .

. I relate with my coworkers as friends.

I apply the Golden Rule towards my workers,
show interest in them and their families as
persons--"as humans."

Before equipment are purchased:
. I consult several price quotations and technical

data.
I talk to other firms in the industry in order
to obtain information on:
(1) the unit capacities of alternative equipment;
(2) capital investments, useful life, and other

characteristics of alternative equipment;
(3) operating input requirements and variable

expenses for equipment items; and
(4) labor and other associated inputs (usually

alternative technologies include mixtures
of several input items; the proportions and
costs for these may differ).

After the equipment are purchased, I make sure
they are thoroughly serviced, and maintained
according to manufacturer's specifications.

MISCELLANEOUS
ITEMS

I place orders for materials long enough before
hand so there will not be a shortage between
ordering and delivery.
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TABLE 44 (Continued)

BUSINESS CONDUCT CHARACTERISTICS ADDUCED
FOR THE ATTAINMENT OF HIGH EFFICIENCY:

HAWAII WHOLESALE PRODUCE INDUSTRY, 1976

CHARACTERISTICS

MISCELLANEOUS
ITEMS

DELIVERY
OPERATIONS

ELECTRICITY

TELEPHONE
USE

· When stock is received, I make sure that what
was ordered was delivered.

· I take physical inventories frequently to find
out which items are not selling so I can dis
continue them as quickly as possible, and to
note deterioration that may occur, and to
decide when to reorder.

· I organize warehouse according to produce. Those
often frequently required are arranged nearer to
the entrance; and markings are made on the floor
of the storage room indicating the position of
each produce.

• I always look out for technical information
through which least-cost job methods can be
known.

· I keep records on customers, and analyze such
records periodically. Such records include the
quantity, frequency, regularity, stability and
composition of their orders, their distance from
the warehouse, and the features of their payments.

· I use the two-way radio
I match truck size with volume to be delivered
(small-size truck to outlets of small volume,
and large-size truck to outlets of large volume).

· I turn off half of my electric lights during
the day.

· I don't make long distance calls unless I am sure
the shipper or farmer has a good reputation for
supplying me with good quality products at the
required time. When I do call by long distance,
I call person-to-person to see that the party I
want to reach is there. Then I call back, men
tioning immediately that it is a long distance
call.

Source: Personal interview with local optimum operating wholesalers.
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The volume of outputs used for analysis are four:

(1) (50 X 150,000) PVE--being the lower mode volume ob

tained in the industry;

(2) (100 X 150,000) PVE--being a volume, a little above

the upper mode volume obtained in the industry. The

actual upper mode volume is (90 X 150,000) PVE, but

using the volume (100 X 150,000) PVE makes the analy

sis quicker, with no loss of conveyance;

(3) (200 X 150,000) PVE--being a volume a little above

the mean volume obtained in the industry. The actual

mean volume is (126 X 150,000) PVE, but using (200 X

150,000) PVE detracts nothing from the message that is

being conveyed while it makes discussion easier; and

(4) (300 X 150,000) PVE--the optimum volume.

From the table, the following general inferences can be made:

(1) For all resource items, there is a lot of cost-saving

in moving from a given average unit-cost level to

either the local optimum or the global optimum.

However, the cost saving difference between the two

adjustment possibilities is not much. A respective

study and comparison of columns 1 and 4, columns 2

and 5, columns 3 and 6 illustrate this. Comparison of

columns 1 and 4, for example, indicates no cost-saving

difference at all for respective resource items. Com

parison of columns 2 and 5 indicates a little bit of

difference for miscellaneous items (1.0 cent per 100



INlll 45

POIlIIIIll [OSI SAWlIIIl nllll "'" lUlU IPI
llI'lMIIlIIIIl Nl.lUSfI'(niS II IIr IlIIlIAII I'IIOIIlltl MUll

~!'J!!""-! ~ol""!!..! ~1.!!!!!.1 ~
~.._,

IR~ AnMGl IPlAnMGl
11m [OSI Al lillY [os, A' IR~ AnMG( lROII AnlAS( Imt AnMGt

ZOOJI5O.000 rYE IlIOxISO.1lllO ,YE PIn [OSI Al tlUI [OSI Al PIn [OSI Al
~A 1IIll( N!0Yl (II llllU IlIOn nil SOdSO,llIlO'l( 206J150.0lllI Pn \nW.llIlOm

11£ KAlI IOlWU ~I't. "" tIlllKl (UIU tIIII( Wl.1K I IA umr "0Yl . AIInu NOYl
10 lOCN. llI'lII 10 lOCN. llI'''lUI 111 llll'JIl lll'1II111 II[ f(AlI IOlt:J. lII[ /PIE 11ll\ll[ I

I'SOIJIClS "' 1111 SlUl( WOllK. At Jlr SAn tIlllK AI II11 SN« IOllft to a.lmllL llI'1I 10 GlOlAl. llI'lIlUI

[D S I 5.'11. I I . [(1'5 , ( .
flol"." r.e 5.D '.5 l .• I.D

U.ctrldt, I.D '.5 r.o 1.5 1.5

( ... '-..t D.O II.D '.0 r.D l.D

l.hor B'.O 19.• n.D U.D 1I.D

I1hc.II."""". warl.ble l.O r.o 1.11 l •• l.O

I.nl '.0 11.0 U.S ••• Il.D

,"lrpho~ 0.' 0.' 1.0 D.' •• 4

Sourc.: (sUNUon. arlsl., f,... tM r....rch proce.. of tltls st"',.



IlIIIll 45

tolllllN. lCSI SA'lIl1l 111ft! M' IllSlU IIQI snlUl1lI
lll'11lll1l0ltN. Nl.IIISIIII'S II III( llIIIlAll PllIJIUtI IIIOl.ISAlI IIIlUSIU. '915

~
~..... , !!.!!!'!!...!

IIIlJIl .n:IlII5l IIlIJt .nllll5l
I.IlII COSI Al .11Il lOSl Al ..~ A'tllllGl

I06J150.000 rn \r1511.0II0 rn lOSI Al
IA lJ Ill( AIIDn A U nu M1l'ft 15OlI15D.000rn
II( ..All 1U.'W. IIlf. Mll IIJIlE fIIl.lH! (lllllU IlllD( 1U.tn.!

II Q.l&'Il lll'1I 10 GllJlAl. Dl'1I1Ut 10 GlDlJAl. lll'IlItft

C 8 S I SA' filII I II .CIIIS , I II f 811 "1

3•• 1.0 5.5

1.5 1.5 1.0

1.0 3.0 n.1I
lIe.o 11.0 89.0

3.' 3.0 3.11

1.0 11.0 U.I

11.4 D•• 1.5

~~l'!!!....l ~!!~J ~~

IIlIJt lDCJl IllOlllDCN.
lll'IIIIIl III DrIllUl III rIlOlllDCN.

lOOJl511.llOD "I fQOllISD.llOD 'n Dl'1I1Vl Al
tA unu 11801t IA lllll£ 118ll1t SOal50.lIOOrn

111. 1I.N1 YOllKt IIIf IWPlIl IQJ( YOlUI.I (lGlUI IUJl 1U."-!
10 1111 Glc.N. Drll"Jt In Ill( GlDlJAl. DrIllU' lD 1I1E GlCllIJ\l. IlI'IIII.11

0.11 0.0 0.0

0.0 0.0 0.0

1.8 J.O 5.0

0.0 0.0 0.0

11.0 1.0 '.0

0.0 11.0 0.0

'.0 0.0 0.5



244

PVE) and equipment (3.0 cent per 100 PVE), the cost

saving for the two resource items being in favor of the

movement to the global optimum over movement to the

local optimum. The comparison of columns 3 and 6, with

a difference of 5.0 cents per 100 PVE for equipment and

0.5 cent per 100 PVE for telephone, both in favor of

average unit cost level-global optimum movement, also

indicates a little difference, but more in magnitude

than that obtained from the comparison of columns 2

and 5.

(2) For any given resource, there is more unit-cost saving

in moving from an average unit-cost level to its local

optimum than moving from the local optimum at the same

level of output to the global. A sequential study and

comparison of columns 1 and 7, 2 and 8, and 3 and 9

illustrate this.

(3) For operational adjustment patterns of moving to either

the local optimum or the global optimum from the

average unit-cost level, labor has the highest cost

saving, followed by rent, delivery, equipment, miscel

laneous items, electricity, and telephone. For move

ment pattern of moving to the global optimum from the

local optimum, however, equipment has the highest cost

saving, followed by miscellaneous items. All the

others do not show any cost saving.

(4) Given a particular operational adjustment pattern, be
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it average unit cost level-global optimum movement,

average unit cost level-local optimum movement, or

local optimum-global optimum movements, generally, the

bigger the volume, the less the resultant cost saving.

Economies of Size

The synthesized cost curves contained in pages 97 to 104 of

Chapter III indicate that economies of size exist in the industry.

The magnitude of the economies for given resources is, however,

influenced by the extent to which operating at unit least-cost is

attained for each level output. For example, if each output level is

produced at least unit-cost, all other things being equal, remarkable

economies of size will be gained in the use of only electricity and

equipment, where economies of size become negligible at the respective

levels of (300 X 150,000) PVE and (450 X 150,000) PVE. For the other

resources, however, the levels at which economies of size becomes

negligible are small, being (70 X 150,000) PVE for rent, labor,

miscellaneous items, management and telephone; and (40 X 150,000) PVE

for delivery operations.

On the other hand, if operations do not occur at the least unit

cost levels, but at the 1976 industry average unit-cost levels, econo

mies of size becomes very important for all resources, the levels of

neg1igibi1ity ranging from (290 X 150,000) PVE for electricity, labor,

management, and miscellaneous items to (450 X 150,000) PVE for equip

ment. Table 46 shows the levels at which the effects of economies of

size become negligible if operations are achieved at least unit-cost
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LEVEL OF NEGLIGIBLE ECONOMIES OF SIZE
EFFECT, BY RESOURCE, AND POSITION OF OPERATION:

THE HAWAII WHOLESALE PRODUCE INDUSTRY, 1976
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OPERATION POSITION
UNIT LEAST
COST LEVEL INDUSTRY UNIT

RESOURCES LOCAL OPTIMUM AVERAGE COST LEVEL
OUTPUT LEVEL IN 150,000 PVE

Delivery 40 300

Electricity 300 290

Equipment 450 450

Labor 70 290

Management 70 290

Miscellaneous Items 70 290

Rent 70 300

Telephone 70 300

Source: Estimations arising from the research process of
this study.
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levels, and if they are achieved at the 1976 average unit cost levels.

Calculation of the Recommended Optimum Volume

Given the situation as described above, the recommended optimum

volume (OV) of multiple products for each firm in the industry can be

calculated by using the formula

8
OV = EQr (Viuc,r)

r=l

where OV = Optimum Volume per firm,

Qr = percentage cf the total costs of marketing that

is expended on the use of each resource by the

industry,

Viuc,r = the output 1eve1 in 150,000 PVE at which econo-

mies of size become negligible for each

resource for industry average unit-cost

operations.

Applying the above formula for the Hawaii Wholesale Produce Industry,

the optimum volume was calculated as follows:

OV = QdeliveryViuc, delivery + QelectricViuc, electric

+ Ql b V. 1 ba or 1 uc, a or + Q tV. tmanagemen lUC, managemen

+ Q. .tV. ..t + Q tV . tmlSC. 1 ems lUC, mlsc 1 ems ren lUC, ren

+ Qt 1 h V. 1e ep one lUC, te ephone
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= (0.024) (300) + (0.021) (290) + (0.067) (450) +

(0.472) (290) + (0.287) (290) + (0.033) (290) +

(0.087) (300) + (0.011) (300)

= (302.52) (150,000) PVE.

Since the calculated figure indicates the volume around which

cost saving becomes negligible, considering the industry average unit

cost performance and the behavior of the distribution of marketing

costs to all resource items, an annual output level of at least (300 X

150,000) PVE (i.e., 45,000,000 PVE) can be reasonably recommended for

each firm in the industry. This volume of output shall, for this

study, be called the optimum volume.

Even though the optimum volume was calculated by considering the

1976 industry average unit-cost performance, it appears that the value

will still be reasonable even if all firms in the industry were

operating at their local optimum because with such performance,

economies of size effect was still pronounced for Electricity and

equipment up to the respective volume of (300 X 150,000) PVE and

(450 X 150,000) PVE.

The calculated optimum volume of (300 X 150,000) PVE per firm and

the estimated average volume of about (126 X 150,000) PVE handled in

the industry combine to indicate that firms can enjoy declining unit

cost up to volumes considerably larger than current operating levels.

Enjoyment of declining unit cost and the associated increase in

efficiency can be important for the wholesale industry considering the

finding that:

(a) The mean output handled in 1976 was only 42% of the
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optimum volume, while the median output was only about

23.3%, and the mode between 16.6% and 30%; and

(b) While 20% of the wholesale firms handled the optimum

volume and above, only 25% of them handled at least the

arithmetic mean volume. This indicates that 75% of the

wholesale firms did not handle up to the arithmetic

mean volume, and 80% did not handle up to the optimum

volume.

Number of Optimally Performing Wholesale Produce Firms

Needed for the 1976 Volume of Trade

Since about 550,000,000 PVE of multiple products were handled by

the 29 studied wholesalers in 1976 and the estimated optimum volume

of trade per firm was 45,000,000 PVE, the number of optimally per

forming firms needed for the 1976 volume of trade is calculated by

dividing the former number into the latter. That is,

550,000,000 PVE
45,000,000 PVE

= 12.22

This implies that only 12 optimally-performing wholesale produce firms

would have been needed to handle the total wholesale handled produce

marketed in Hawaii in 1976. This number is only about 42% of the

number of the firms that did handle the volume.

Findings from cost-synthesis having thus been discussed, the next

section discusses the issues of spoilage.
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INDUSTRY ARITHMETIC MEAN OF SPOILAGE
RATES (SPi) FOR TWENTY-ONE PRODUCTS (i=1, ... ,21)
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PRODUCT

Apples
Bananas
Broccoli
Cabbage
Cantaloupe
Carrots
Celery
Cucumbers
Daikon
Grapes
Grapefruit
Lettuce (Iceberg)
Lettuce (Manoa)
Onions
Orange
Papaya
Pineapple
Potatoes
Tomatoes
Watercre::.s
Watennelon

SPi
PERCENT

1.84

3.76
1.64
3.83
1.55
1.54
2.60
2.10
2.10
1.54

1.52

4.00
4.20
3.00
2.10
3.21

2.11
2.48
3.88

2.45

1.55

Source: Personal interview with Hawaii
produce wholesalers.
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Spoilage: Rates and Costs

Spoilage Rates

While the arithmetic mean of the spoilage rates quoted for all

produce was 2.5%, spoilage rate values quoted by individual firms

ranged from 0.0% for all produce to 20.0% for lettuce, depending on

the responding firm. 11 Suggestions to the firms that quoted 0.0%

spoilage rate that it appeared impractical not to have spoilage was

not accepted by such firms, as they insisted that spoilage occurred

mostly before they take possession, and that the cost of such spoilage

is always discounted for in paying suppliers. Using the spoilage rate

values as submitted, their arithmetic means per produce ranged from

1.52% (for grapefruit) to 4.20% for Manoa Lettuce (see Table 47).

Spoilage Costs

Using the calculated spoilage rate arithmetic mean per produce

type, the costs that could have been saved should spoilage not occur

were calculated. Because such costs will be apt to decrease as the

volume of output handled in a firm increases (a consequence of the

existence of economies of size in the industry), the industry arith

metic mean volume of output was chosen as the base. Letting sPi%

represent the spoilage rate arithmetic mean of each produce type i,

i=l, .. 0' 21, the output volume that could have been marketed for each

product type, should there be no spoilage was calculated as follows:

11See Appendix A-4 for the distribution of the spoilage rates quoted
for each product.
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Let 100% represent the industry arithmetic mean volume

(126 X 150,000) PVE, .'. (100 + sPi)% will represent

(126 X16~0,000) (100 + sPi) PVE.

Using either the unit cost equations or curves for respective

resource items, the amount of cents per PVE that could have been saved

was calculated as:

unit cost at (126 X 150,000) PVE--unit cost at

(126 X 150,000) (100 + sp.) PVE
100 l'

Where the considered industry unit cost curve is almost hori-

zontal as observed in rent, management and labor, the spoilage cost

is calculated as:

unit cost at (126 X 150,000) PVE----

(unit cost at (126 X 150,000) PVE (126 X 150,000) PVE)
(126 X16~0'000) (100 + sPi) PVE

= unit cost at (126 X 150,000) PVE-

unit cost at (126 X 150,000) PVE
(100 + SPi)

100

= (unit cost at (126 X 150,000) PVE) (1 _ 1 )
100 + sPi

100

100
= (unit cost at (126 X 150,000) PVE) (1 - 100 + SPi)

The values obtained per produce type for respective resource

items are contained in columns 1 to 8 of Table 48. The PVE of



TABLE 48

ESTIMATED PROOUCE SPOILAGE COSTS BY RESOORCE Arll PR
'lAllAl! W1IOLESAlE PROOUCE INDUSTRY. 1976*

COMPOHENTS o F CO
SPOILAG

PROOUCTS E~IP UPN OELIV HECT IDlT .USV RENT LIIBOR COSTS/PI
(1111 Resoul

2 3 4 5 6 7 8 9
---------------------------.-----. C E H T S / P V E

-------------------------------~

APPLES 0.04 0.0001 0.001 0.0016 0.0069 0.00010 0.0016 0.00087 0.0521l
BANANAS 0.08 0.0001 0.002 0.0032 0.0102 0.00020 0.0024 0.00162 0.09971
BROCCOLI 0.02 0.0001 0.001 0.0008 0.0052 0.00010 0.0012 0.00067 0.02901
CABBAGE 0.08 0.0001 0.002 0.0032 0.0102 0.00020 0.0024 0.00129 0.09931
CANTALOUPE 0.04 0.0001 0.001 C.OOO8 0.0069 0.00012 0.0012 0.00196 0.05321
CARROTS 0.02 0.0001 0.001 0.0008 0.0052 0.00010 0.0012 0.00125 0.0296!
CELERY 0.04 0.0001 0.001 0.0016 0.0069 0.00012 0.0016 0.00164 0.0529/
CUCUHBER 0.02 0.0001 0.001 0.0008 0.00052 0.00010 0.0012 0.00126 0.02961
DAII:ON 0.04 0.0001 0.001 0.0016 0.0069 0.00010 0.0016 0.00142 0.0527:

GRAPES 0.02 0.0001 0.001 0.0008 0.0052 0.00010 0.0012 0.00125 0.0296!

GRAPEFRUIT ~.:J2 0.0001 0.001 0.0008 0.0052 0.00010 0.0012 0.00100 0.02941

LETTUCE (ICEBERG) 0.10 0.0001 0.002 0.0040 0.0118 0.00210 0.0027 0.00274 0.1254'

LETTUCE (HANDA) 0.10 0.0001 0.002 0.0040 0.0118 0.00210 0.0027 0.00169 0.1243'
ONIONS 0.06 0.0001 0.002 0.0024 0.0085 0.00015 0.0020 0.00202 0.0771'
ORAIlGES 0.04 0.0001 0.001 0.0016 0.0069 0.00010 0.0016 0.00137 0.0526;
PAPAYA 0.06 0.0001 0.002 0.0024 0.0085 0.00015 0.0020 0.00202 0.0771'
PINEIIPPLE 0.04 0.0001 0.001 0.0016 0.0069 0.00012 0.0016 0.00196 0.05321
POTATO 0.04 0.0001 0.001 0.0016 0.0069 0.00012 0.0016 0.00171 0.0530

100TO 0.08 0.0001 0.002 0.0032 0.0102 0.00020 0.0024 0.00179 0.0998

WllTERCRESS 0.02 0.0001 0.001 0.0008 0.0052 0.00010 0.0012 0.00067 0.0290

WATERMELON 0.02 0.0001 0.001 0.0008 0.0052 0.00010 0.0012 0.00125 0.0296
._._- ."P---

*Industry unit cost curves at the Industry artthmetlc mean volwne of output (l26x150.000) PVE was used for all

Colllllll1s 1-7: Calculated fro. the unit cost curves 01
Col WIllI 9: SUlmatlon of columns 1 to 8
Column 10: Column 9 x (126xI50.000) PVE
ColI11I1II 11: (Column 10) x PAR' the rVE of each prod
Colum 12: (Colwnn 11) x 1

Source: Personal Interview with lIawall produce Wholesalers.



TABLE 48

) PROOUCE SPOILAGE COSTS BY RESOORCE Alil PROOUCTS:
HAllAll III100ESAlE PRODUCE lHOOSTRY. 1976* .

COHPOHEHTS OF COS T
SPOILAGE III1USTRY'S PRD-

tIISV RENT LABOR COSTS/PVE DUCE SPOILAGE SPOILAGE SPOILAGE
(An Resources) COSTS COST COST

6 7 B 9 10 11 12
i / P V E -------------------------------.---- $ Cents/Lb. Cents/lOO Lbs.

0.00010 0.0016 0.00087 0.05217 9060.1 0.11738 12

0.00020 0.0024 0.00162 0.09971 188-15.2 0.1794B 18

0.00010 0.0012 0.00067 0.02907 5494.2 0.06541 7

0.00020 0.0024 0.00129 0.09938 18782.8 0.22361 22

0.00012 0.0012 0.00196 0.05326 10066.1 0.06871 7

0.00010 0.0012 0.00125 0.02965 5603.9 0.03627 4

0.00012 0.0016 0.00164 0.05294 10005./ 0.09529 10

0.00010 0.0012 0.00126 0.02966 5605.7 0.03915 4

0.00010 0.0016 0.00142 0.05272 9964.1 0.01908 8

0.00010 0.0012 0.00125 0.02965 5603.9 0.04448 4

0.00010 0.0012 0.00100 0.02940 5556.6 0.04057 4

0.00210 0.0027 0.00274 0.12544 235011.2 0.21325 21

0.00210 0.0027 0.00169 0.12439 23509.7 0.31098 31

0.00015 0.0020 0.00202 0.07714 14579.5 1).09411 9

0.00010 0.0016 0.00137 0.05267 9954.6 0.05056 5

0.00015 0.0020 0.00202 0.07714 14579.5 0.0II7l7 8

0.00012 0.0016 0.00196 0.05326 10066.1 0.05326 5

0.00012 0.0016 0.00171 0.05301 10018.9 0.06467 6

0.00020 0.0024 0.00179 0.09987 18875.4 0.16878 17

0.00010 0.0012 0.00067 0.02907 5494.2 0.10272 10

0.00010 0.0012 0.00125 0.02965 5603.9 0.04448 4

f output (126xI50,ooo) PVE was used for all calculatIons.

-7: Calculated fro. the unIt cost curves of pages
9: SUII11llItton of columns I to 8 .
0: Column 9 x (126xI50,OOO) PVE
1: (Column 10) x PAR' the PVE of each product
2: (CollJllln 11) x 1

N
<.11-
W
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respective products was then used to transform the summation of

columns 1 to 8 (column 9) to cost per pound. The values thus obtained

are in column 11. For a conceptual feeling, the obtained cost per

pound was transformed to cost per 100 pounds of produce. The result

ant values, the contents of column 12, indicate that cost saving that

could have resulted had there been no spoilage ranged from 31 cents

per 100 pounds of Manoa lettuce to 4 cents per 100 pounds of carrots,

cucumber, grapes, grapefruit and watermelon. These values seem little

when considered on a 100-pound per produce type basis. But when

considered from the viewpoint of a firm handling a product type at

the industry arithmetic mean volume of output, spoilage costs range

from $5,494 for broccoli or watercress to about $23,708 for iceberg

lettuce. See column 10, Table 48.

The spoilage rates obtained in this study are lower than those

obtained in 1953 in a study of margins, shrinkage and pricing of

certain fresh vegetables in Honolulu by Peters, Reed and Creek.12

This situation may be a reflection of the better handling and mer-

chandising methods that have been going on over the years in the

industry. There is, however, a parallel in the order of spoilage

rates and other derived values obtained for the five product types

that are common to the two studies. 13 The almost corresponding order

12C. W. Peters, Robert H. Reed, and C. Richard Creek, "Margins,
Shrinkage and Pricing of Certain Fresh Vegetables in Honolulu,"
Agricultural Economics Bulletin 7, University of Hawaii, College of
Agriculture, Hawaii Agricultural Experiment Station in cooperation
with Agricultural Marketing Service, U. S. D. A., June, 1954.

l3The Peters, Reed and Creek study concentrated on six vegetables,
five of which form a subset of the 21 product types considered in
this study.



TABLE 49

SPOILAGE RATES AND COSTS
FOR SELECTED PRODUCE: 1953 AND 1976
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CALCULATED
SHRINKAGE* SPOILAGE** SPOILAGE COST

{Peters, Creek (This Study) (This Study)
&Reed)

PRODUCT Value Order Value Order Value Order
Cents per

Percent Percent 100 pounds

Tomatoes 11.25 1st 3.88 ·2nd 17 3rd

Lettuce 10.18 2nd 4.00 1st 21 2nd
(Iceberg)

Cucumbers 9.80 3rd 2.10 4th 4 4th

Cabbage 7.65 4th 3.83 3rd 22 1st

Carrots 4.86 5th 1.54 5th 4 5th

*Extracted from C. W. Peters, Robert H. Reed and C. Richard Creek,
Margins, Shrinkage and Pricing of Certain Fresh Vegetables in
Honolulu, Agricultural Economics Bulletin 7, University of Hawaii,
College of Agriculture, Hawaii Agricultural Experiment Station, in
cooperation with Agricultural Marketing Service, United States
Department of Agriculture, June 1954, p. 18.

**Personal interview with Hawaii produce wholesalers.
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is illustrated in Table 49.

Findings From the Supply Side of the Market

The discovery of economies of size at the wholesale level and the

findings on the distribution of output volume among firms are apt to

raise the implication that 80% of the wholesale firms should increase

their volume of marketable produce. The possible implication war

ranted information on whether farmers felt there were economies of

size at the production subsector, whether they perceived unmet state

demand for their produce, whether they planned increasing their pro

duction, and whether their resources are now being fully utilized.

Findings that the degree of consignment in Hawaii had gone down

considerably also warranted inquiry from farmers on the methods by

which they are being paid, and their reaction to prices. Factors

that limit production, and specific suggestions for the improvement

of the distribution system were also warranted. The following section

reports findings with respect to these issues.

Farmers' Feelings on Economies of Size

Some farmers on the various islands feel that if they increase

the size of their operation, it will neither increase nor decrease

their unit cost. Some others feel that increasing their size of

operation will lead to reduction in unit costs. Table 50 indicates

the response of the farmers from various islands.



TABLE 50

FEELINGS OF FARMERS, BY ISLANDS,
ON ECONOMIES OF SIZE, 1977

SUGGESTED COST BE- ISLANDS
HAVIOR IF VOLUME

PRODUCED INCREASED THE BIG ISLAND MAUl OAHU
---- Percentage of Farmers

Decrease uni~ cost 85.70 50.00 16.70

Increase unit cost 0.00 0.00 0.00

Unit cost unchanged 14.30 0.00 16.70

Don't know 0.00 50.00 66.60

Source: Personal interview with Hawaii farmers.
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TABLE 51

PERCENTAGE, BY ISLAND, OF INTERVIEWED FARMERS, WHO INDICATED
LACK OF FULL UTILIZATION OF EXPRESSED FACTORS OF PRODUCTION'

THE STATE OF HAWAII, 1977 .

FACTORS OF
PRODUCTION THE BIG ISLAND MAUl OAHU

------------- Percent --------------
Fann machines 66.60 66.60 70.00

Land 100.00 100.00 25.00

Trucks 40.00 33.30 0.00

Water 0.00 16.60 0.00

Labor 0.00 66.60 25.00

Source: Personal interview with Hawaii farmers.
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Utilization of Resources

In each of the islands, there were farmers who submitted a report

of full utilization of their resources as well as those who reported

that some of their resources were not fully utilized yet. Table 51

indicates the various percentages of farmers who reported lack of

full utilization for various resources.

Factors Limiting Production Increase

The response of farmers to suggested factors that limited the

increase on their production is summarized in Table 52, which indi

cated that lack of demand for their produce was not a problem at all.

In fact, all of them felt that they have not met even one-quarter of

the demand for their produce.

Bottlenecks mentioned in descending order of importance were:

Scarcity of water; short term tenure of leasehold, coupled with a

great risk as to whether the lease will be renewed; scarcity of labor;

cost of chemicals and fertilizers; scarcity of capital; high cost of

labor; problems with diseases, pests, nematodes, weather (e.g., wind

in Kahuku area on Oahu and the development of mildew on grapes if

rain comes just before harvest); small size of farm holdings and

undulating topography.

Methods of Payment for Fresh Produce

The methods by which farmers were paid for their produce are made

up of F.O.B./farm gate, delivered and consignment. Table 53 contains

the percentage of farmers by island who use each of the four methods,
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TABLE 52

RESPONSE OF HAWAII FARMERS, BY ISLANDS,
TO FACTORS THAT LIMIT THEIR PRODUCTION

SUGGESTED LIMITING FACTORS THE BIG ISLAND MAUl OAHU
Percent of Quoting Farmers

No sufficient demand
for produce

Availability of water

Cost of water

Availability of labor

Cost of labor

Capital

Insufficient land

Instability and uncertainty
of landlease

High lease for land

Cost of chemicals

Cost of fertilizers

Weather conditions

0.0

57.0

7.1

57.0

57.0

35.7

42.9

85.0

28.6

57.0

60.0

100.0

0.0

100.0

0.0

66.6

25.0

33.3

0.0

100.0

0.0

83.3

83.3

100.0

0.0

92.0

30.0

50.0

40.0

50.0

20.0

60.0

20.0

40.0

50.0

100.0

Source: Personal interview with Hawaii farmers.



TABLE 53

iHE PERCENTAGE OF FARMERS BY ISLArm. WHO ARE PAID
BY RESPECTIVE METHODS OF PAYME~rrS FOR THEIR PRODUCE

iHE STATE OF HAWAII. 1977
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----- Percentage of Farmers -----
50.00 16.60 10.00

METHOD OF PAYMENTS

F.O.B. / Farm Gate

Delivered

Farmer-~ho1esa1er Consignment

Coop Consignment

THE BIG ISLAND

14.30

0.00

64.29

MAUl

16.60

0.00

83.30

OAHU

62.60

20.00

8.00

TABLE 54

FARMERS AND iHEIR PREFERRED METHOD OF PAYME~S
THE STATE OF HAWAII, 1977

METHOD OF PAYMENT THE BIG ISLAND MAUl OAHU

----- Percentage of Farmers -----
F.O.B./Farm Gate 100.00 83.30 60.10

Delivered 0.00 0.00 0.00

Farmer-Wholesaler Consignment 0.00 16.70 10.00

Coop consignment 3.00 46.30 30.00

TABLE 55

THE PERCENTAGE OF TOTAL PRODUCE FOR WHICH PAYMENTS ARE
RECEIVED BY F.O.B./FARM GATE, DELIVERED AND CONSIGNMENT. BY ISLAND

iHE STATE OF HAWAII, 1977

ITEMS OF PURCHASE THE BIG ISLAND MAUl OAHU

--- Percentage of Total Produce ---
F.O.B./Fann Gate 42.15 6.60 25.00

Delivered 2.15 1.60 35.00

Farmer-Wholesal~r Consignment 0.00 0.00 25.00

Coop-Consignment 55.70 91.80 15.00

Source for Tables 53, 54, and 55: Personal interview with Hawaii
farmers.
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while Table 54 contains the percentage of farmers who prefer each of

the four methods. Table 55 contains the percentage of produce for

which payments are received by the four methods.

Meeting of State Demand

Farmers on all the islands thought that at present only about 25%

of State demand has been met from within the State. They also indi

cated that the winter months is a time of acute shortage of the supply

of state grown produce.

The additional period during which Oahu farmers reported unmet

orders was April, 1977, a period of exceptional drought. Table 56

contains the products of emphasis, and the reported period of unmet

orders.

Reaction to Prices

All the farmers in all the islands expressed dissatisfaction with

the prices they receive for their produce, complaining that prices

have not been encouraging, even in the face of rising production costs.

Improvement in the Distribution System

While very few farmers had suggestions on specific improvements

that should be made in the distribution system, all of the farmers on

all the islands expressed that the formation of a centralized market

ing organization for the State of Hawaii will be beneficial to the

farmer and the consumer.

Most of the farmers will also want to educate themselves on



TABLE 56

INTRA-ISLAND PERCENTAGE OF FARMERS REPORTING INABILITY TO
MEET ORDERS FOR SPECIFIED PRODUCE AT INDICATED TIMES OF YEAR:

THE STATE OF HAWAII, 1977
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Mar-May June-Aug Sept-Nov Dec-Feb
PRODUCTS SPRING SUMMER FALL WINTER

B M a B M a B M a B M a

--------.-.---- ----------- Percent ------------ ~----------------
Bananas 50 100 50

Watermelon 100 100

Cabbage 100 50

Cucumbers 50 100 100

Daikon 100 100 100 100 100 100

Papayas 60 25 25

Pineapple

Potatoes

Tomatoes 50 100 100 70

Watercress 100

Broccoli 40 40

Carrots 100

Celery 60 50

Lettuce I 50 100

Onions, dry 100 100

Oranges 100 100 100 100

Grapes* 100 100 100

*Since the only grape grower has not been producing on a commercial basis yet,
he prefers to say that he has not been able to meet orders all year round.

Legend: 6 = The 6ig Island
M= Maui
a '" Oahu

Source: Personal interview with Hawaii farmers.



TABLE 57

THE PERCENTAGE OF INTERVIEWED FARMERS,
PER ISLAND, WHO INDICATED THE NEED FOR

A UNIFIED ~lARKETnlG COOPERATIVE ASSOCIATION
THE STATE OF HAWAII, 1977

PERCENTAGE OF
ISLAND INTERVIEWED FARMERS

The Big Island 100

Maui 80

Oahu 75

Source: Personal interview with Hawaii fanners.
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better ways of cost reduction through improved technology. Other

improvements expressed as wanted by farmers are lowering of freight

rate and wrapping of merchandise with cooling material at the retail

level.

The Need For a Unified Marketing Cooperative Association

The need for a unified State marketing cooperative (coop) asso

ciation was mentioned repeatedly by farmers in all the islands. Table

57 indicates the percentage of interviewed farmers, by island, who

expressed need for a unified State marketing cooperative association.

However, about 80% of the farmers from each island indicated that

education and elimination of jealousy and "ego trips" are needed to

make the establishment of such a coop association possible.

Production Plans

As recorded in Table 58, over 70% of the farmers in the State

plan to increase their production within the next 5 years. Increases

quoted ranged from 20% to 800%. Most farmers who plan to increase

production intend to do so by increasing their acreage while about

one-third of the farmers plan to both increase acreage and grow more

products per acre. See Table 59.

For the island of Maui, the crops in which increases of over 100%

were anticipated within the next 5 years were lettuce, carrots,

bananas, tomatoes, cucumbers, onions, sweet corn, watermelons, grapes,

and between 30% and 50% were anticipated for lettuce (head) and

cabbage.



TABLE 58

PRODUCTION PLANS OF FARMERS, BY ISLAND
THE STATE OF HAWAII, 1977

THE BIG ISLAND MAUl OAHU

INCREASE
PRODUCTION BY:

-- Percent -- ------ Percent of Farmers -------
700-800 0.00

I I

16.60 0.00

600-699 0.00 0.00 0.00
500-599 14.30 0.00 0.00
400-499 0.00 0.00 0.00

300-399 14.30 0.00 0.00
200-299 0.00 0.00 0.00

100-199 14.30 50.00 50.00
80-99 0.00 0.00 0.00

60-79 0.00 0.00 0.00

40-59 7.15 16.60 0.00
20-39 14.25 16.60 0.00

1-19 7.15 0.00 0.00

0 21.40 0.00 20.00

-(1-19) 0.00 0.00 0.00

-(20-39) 7.15 0.00 30.00

40-59 0.00 0.00 0.00

Source: P~rsonal interview with Hawaii farmers.

TABLE 59

MANNER OF PR0DUCTION INCREASE
ANTICIPATED BY HAWAII FARMERS, 1977

MANNER OF THE BIG ISLAND MAUl OAHU

PRODUCTION INCREASE Percentage of farmers with
production increase plan

GrOl'l more per acre only 33.30 0.00 50.00

Increase acreage only 33.30 66.60 25.00

Both 33.40 33.40 25.00

Source: Personal interview with Hawaii farmers.
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For the island of Oahu, increases were anticipated for water

cress, bananas, cucumbers, and papaya, while some farmers plan

decreases for watermelon.

Farmers on the Big Island plan production increases for cucumbers,

tomatoes, papayas, lettuce, cabbage, and ginger, while decrease is

anticipated for citrus.

The plan to increase production in the face of expressed dis

satisfaction with producer prices (as discussed on page 262) may be

indicative of farmers· realization of the existence of economies of

size in their subsector, as well as the thought that given a parti

cular price, their total revenue may go up if they increase their

level of output.

Farmers concluded their input with the following indications and

views.

Indications

Farmers in the State indicated that up to 1977, there was no

concrete arrangement with them and the wholesalers or any other seg

ment of their demand side as to price, quantity, quality, timeliness,

and regularity of production, so they were always left to produce "in

the dark," even though they knew that there is high demand for their

produce. To them, this risk arises as a result of the competition of

Mainland produce with theirs.

Farmers also indicated that producer costs for some factors of

production (particularly supplies such as fertilizer, pest control

materials, packaging materials and fuels) are higher than those of
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the Mainland competitors, and that some of these costs effectively

reduce the benefits derived from transportation cost differences of

Mainland inshipment.

Views

Farmers held the view that the University is far removed from the

farmers, that the personnel of the extension services should be in

creased, and that, in many cases, farmers themselves are ahead of the

University in research. Also reported is an unpleasant lag between

farmers· request of some investigations to the University and the

extension services, and the time they eventually do get a response.

Other suggestions offered by farmers for produce production and

marketing in the State of Hawaii are summarized in Table 62 (page 285).

Findings from the Demand Side of Wholesaler's Market

The study was extended to the demand side of the wholesaler's

market to obtain the viewpoints of the institutions therein on the

Hawaii produce distribution system, and to determine their contribu

tion to the existing efficiency situation. It also appeared helpful

to know whether the situation of 60% by weight of all state-marketed

produce coming from the mainland was because the demand side institu

tions preferred mainland produce, or that they just had to buy the

amount of state-grown produce that was available.

Findings obtained on these issues from hotels and inns, the

airline kitchens, the hospitals, the State School Lunch Program, the

military, the Prison and Correctional Facilities, retailers, and
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retail shoppers are discussed below.

Hotels and Inns

There was an indication that 40% of the fresh fruit and 50% of

the fresh vegetable purchases of hotels and inns are supplied from

State-grown produce.

The purchased State-grown vegetables were primarily head cabbage,

lettuce, radishes, tomatoes, sweet potatoes, green onions, sweet

peppers, bean sprouts and watercress. State-grown fresh fruits pur

chased include papayas, pineapples and bananas.

Many hotels find it difficult to plan in advance for the purchase

of local produce because of fluctuating hotel occupancy and irregular

use of their banquet facilities. Due to these uncertain demand

patterns, most of the hotels and inns buy perishables on a day-to-day

basis, making it difficult in turn for the wholesaler to plan his

inventory and delivery schedules to coincide with the needs of the

hotels and inns.

Hotel and inn complaints centered around poor quality of some of

the local produce and the often undependable supply.

Airline Carriers

The share by weight of State-grown produce in the total receipt

of airlines ranged from a high of 60% to a low of 5%, depending pri

marily on the cost of the produce at the time of purchase. The

regularly purchased Hawaii-grown crops are papaya and pineapple.

Other crops are purchased in Hawaii only when needed to supplement
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Mainland sources of supply, especially during periods of shortages.

It was indicated that several airline carriers maintaining cen

tral purchasing facility offices on the Mainland find it more econo

mical to purchase their produce needs on the Mainland.

Hospitals

The dieticians and purchasing agents interviewed indicated that

about 70% of the fruits and vegetables utilized in their menus consists

of State-grown produce.

The primary reasons for the high utilization of local produce

are:

(1) The pre-programmed menus which are generally planned

five weeks in advance allow enough lead time for the

wholesalers to supply the demand;

(2) The strong preference by dieticians for fresh State

produce in their planned menus; and

(3) A directive from the Governor instructing State

operated hospitals to utilize State-grown fruits and

vegetables whenever possible.

Hospital personnel think that the quality of Hawaii-grown produce

should be improved.

The School Lunch Program

The State School System has a highly centralized lunch program

under the direction of the School Lunch Services Branch of the

Department of Education.
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The program maintains control of the menu presentation which

includes suggested price factors and breakdown on menu needs. How

ever, cafeteria managers were given the option of requesting

exceptions in the program.

The Governor's directive to utilize State-grown produce is

followed as closely as possible in the program.

Though about 5% of total State produce trade goes to schools,

interviews indicated that at least 75% of the produce consumed in

the school lunch program is State-grown. In many cases, it was

reported to be as high as 80% to 90%, the only exceptions to State

grown produce being such items as potatoes, round onions, apples

and oranges, that are not produced much within the State.

Since cafeteria managers operate under strict budget controls,

they are hard pressed to purchase State-grown fruits and vegetables

instead of canned products. For example, fresh papaya appeared on

the school lunch program menus, generally as a salad. However, as the

directors explained, with fresh papaya prices rising to as high as 39¢

per pound in the local supermarkets, papaya could be given only a

once-a-month place in the menu.

Cafeteria managers also indicated that they have a strong incent

ive to switch to pre-cooked and dehydrated products such as potatoes

because they offer the advantages of reduced handling in the absence

of storage problems.

The Military

In 1976, the military received about 22% (by weight) of the total
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State produce trade. However, less than 50% of the 22% were of State

origin.

Some items including sweet peppers, radishes, papayas, water

cress and green onions come 100% from within the State. Some items,

such as head cabbage, tomatoes and snap beans come from both within

the State and the Mainland, while items such as potatoes, round

onions and head lettuce were received directly from the Mainland.

Of all the military establishments, it is only the Naval Supply

Center that awards contracts to State wholesalers. The lead time for

the contract is 3 months. Only in cases in which the wholesaler

contracted with cannot provide all of the order from State-grown

produce can fruits and vegetables be purchased on a daily basis

through a lib1anket purchasi ng aqreement" whi ch a11 ows the Produce

Procurement Officer to purchase from wholesalers other than those

contracted with. The purchases could include produce from the

Mainland.

The Naval Supply Center maintains the position that even with

the higher cost of State-grown produce as compared to Mainland pro

duce, it is important to make the purchases of State-grown products

to maintain a high degree of quality and freshness, as well as to

promote better community relations.

On the whole, this arrangement has been satisfactory, although

there is room for improvement. A frequent complaint is the erratic

performance of State wholesalers. Many times the local bidders fail

to communicate with the Supply Center and allow only last-minute

notice of their inability to provide the promised quantities of
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produce.

Also, since these bids are awarded three months in advance, if

the Honolulu market price for the same produce should rise subsequent

to the bid award, the State wholesalers are tempted to divert their

produce to the local market in order to take advantage of the higher

prices. The Naval Supply Center is very much concerned over this

practice and has considered eliminating State contracts.

The military personnel indicated that, given the present popu

lation of the military within the State, as much as 6 times the

volume of State-grown produce presently sold to the military can

still be purchased by the military if there is an assurance of

competitive price, good quality, sufficient quantity and dependability

of supply.

The State Prison and the Hawaii and Halawa Youth

Correctional Facilities

The officers of the State Prison and the Halawa and Hawaii Youth

Correctional Facilities indicated that their institutions purchase

mainly State-grown products although what they buy now does not meet

one-tenth of their needs because of budget constraints.

Cases in which Mainland produce are purchased are those cases

in which such produce are not grown in Hawaii.

These outlets will want to see good quality and more quantity at

lower prices.

They think it will be a good idea for them to enter into con

tracts for State-grown produce and hope that appropriate authorities
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will increase their funding.

Retailers

Thirty percent of the fresh fruits and vegetables sold at the

retail level are estimated to be Hawaiian-grown produce, and 70%

inshipments.

To retailers, fresh fruits and vegetables are in the front rank

of traffic builders, as attested by the location of the produce

department in many chainbranches and other retail stores as the first

department entered by the shopper. Freshness and appearance are the

most important elements in building a quality reputation for the

produce department.

The major complaints expressed by produce managers deal with the

quality and availability of State-grown fruits and vegetables. Many

are forced to rely on Mainland inshipments in order to fill consumer

demand for fresh produce. Also, in periods of Island drought or

adverse weather conditions, the cost of State-grown produce is raised

to a point where Mainland inshipments sell at a lesser price, even

with the added air or ocean freight charges.

Retailers were of the opinion that Hawaii consumers are willing

to purchase good quality State-grown produce at slightly higher

prices if the produce is attractively packaged in usable quantities.

Produce managers also thought that there was insufficient

advertising and promotion of State-grown fruits and vegetables.
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Retail Shoppers

Indications provided by retail shoppers are as follows:

(1) Consumers look for fresh produce of good quality~ which

also represent good value.

(2) Price was less important than freshness and quality.

The shopper was willing to pay a higher price for good

quality produce.

(3) Fruit and vegetable quality is important enough to

shoppers to justify going to a different location from

the shops used for groceries and meat. The choice of

supermarket at which grocery shopping is undertaken is

influenced by the location of meat~ fruit and vegetable

shops preferred by the consumer.

(4) Convenience~ bargains and customs are some of the

factors that dictate the type of stores that were

shopped.

(5) Prepackaged produce was reported as generally disliked

because it did not allow shoppers to make their own

choice (either in terms of quality or quantity). Cases

of rotten potatoes in large bags were quoted as an

example by a number of shoppers. Thus prepackaged

produce was viewed with considerable suspicion~ as was

the practice of using colored plastic to prevent the

greening of potatoes under light. Shoppers agreed~

though~ that if quality were uniform and good~ pre

packaging could be beneficial to them in terms of



TABLE 60

EXPRESSION BY HAWAII RETAIL SHOPPERS OF
ORIGIN-BASED PREFERENCE FOR PRODUCE IN 1977

PERCENT OF RETAIL SHOPPERS WHO EXPRESSED
PREFERENCE INDIFFERENCE

FUR ~AINLAND BASED ON PREFERENCE
PRODUCE OR ORIGIN OF FOR HAWAII-

PRODUCE IMPORTED PRODUCED PRODUCTION GROWN PRODUCE

Apples*
Banana 85 15
Broccoli 75 25
Cabbage 3 33 64

Cantaloupe*
Carrots 5 80 15
Celery 5 60 35
Cucumbers 2 30 68

Dai kon 1 3 96
Grapes*
Grapefruit 80 15 5

Lettuce (Iceberg) 10 85 5

Lettuce (Manoa)**
Onions (dry) 5 15 80

Onions (green) 5 10 85

Oranges 80 15 5

Papaya**
Pineapple**
Potatoes 25 30 45

Tomatoes 20 40 40

Watercress**
Watermelon 5 85 10

*Either produced exclusively in the U.S. Mainland or imported;
so expression of preference was not reasonable

**Produced exclusively in Hawaii; so expression of preference
was not reasonable

Source: Personal interview with Hawaii retail shoppers.
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saving time and refrigeration space.

(6) The percent of retail shoppers that expressed origin

based preference for produce varied from 2% for U. S.

Mainland-grown green cabbage to 96% for Hawaii-grown

daikon. The percent that expressed origin-based

indifference ranged from 1% for bananas and broccoli

to 85% for head lettuce and watermelons. Table 60

contains the pattern of origin-based preference for

fresh produce.

(7) For all fruits and vegetables, good quality and at

tractive displays are reasons for making unplanned

purchases and the reverse for not buying after plans

had been made to buy.

(8) Most shoppers felt they could still buy at their

present income level, at least twice as much as their

present purchases if more quantity and better quality

come forth.

The People's Open Market

One other channel structure to which it became necessary to

extend the study was the people's open market. The inclusion was to

make possible the evaluation of wholesalers' statement that the

people's open market farmer-vendors, apart from posing keen competi

tion to wholesalers, also enjoyed some competitive advantage. Find

ings on this issue suggest that wholesalers tended to overstate the

competitive impact of the People's Open Market operations. For, even
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with double counting in the sense (as reported by the Market News

Service Branch of the Hawaii Department of Agriculture14) that some

cornnodities sold in the People's Open Market have earlier passed

through the wholesale market, the People's market total produce trade

(composed of 75 types of vegetables and 18 types of fruits and all

shared among 71 vendors) amounted in 1976 to about 1.0% by weight of

the total produce trade in the State of Hawaii.

Eighty-three percent of the People's Open Market shoppers inter

viewed quoted lower prices compared with those of other channel

structures as the reason for attending the market, 68% quoted better

quality, 12% quoted proximity to home and 10% quoted "ethnic food."

Sixty-five percent of the vendors indicated that they grew the

goods they sold; 10% purchased all they sold, and the remaining 25%

grew at least part of their merchandise, with the remainder of the

merchandise either prepurchased or handled on a consignment basis.

Most of the products sold at the People's Open Market were

reported as originating from the island of Oahu and a very small

fraction (about 3%) was quoted as coming from the neighbor islands.

Average net earnings of the People's Open Market vendors was

estimated at 37% of the value of their merchandise. This 37% is net

of production costs, but inclusive of any marketing costs.

When asked to compare their earnings in the People's Open Market

with what they would earn selling their products elsewhere, 70% of

14See IISal es on the People's Open Market," released in December, 1976,
by the Market News Service Branch, Hawaii Department of Agriculture.
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the vendors said they earned more for their produce in the People's

Open Market. Only 10% said they earned less in the People's Open

Market. The remaining 20% of the vendors did not really know.

Implication of Findings from the Demand Side

of the Wholesaler's Market

Each of the demand institutions would want to see conformance by

suppliers to products which have good quality (made up of sanitation,

nutrition, palatability and good grade), sufficient quantity, timeli

ness, regularity (trading will not be viewed as satisfactory if only

part of the requirements are met occasionally, or met only if other

outlets do not absorb all of the available supply), and good price.

These expectations of the wholesaler by its demand side are, of

course, indirect expectations of farmers, especially where emphasis is

placed on within-State production. Except Hawaii farmers can make

available to the wholesalers a steady supply of good quality product

in sufficient amounts at the time required, and at a price which is

less than or equal to the delivered price of the same produce as will

be coming from the U. S. Mainland, wholesalers will be forced to turn

more to inshipments from the Mainland.

Price Analysis

A knowledge of past price behavior can help wholesale firms in

order-scheduling and inventory-planning for various crop types. The

next section therefore covers the analysis of wholesale prices in

terms of fluctuation, seasonality, and variability.
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A Diagrammatic Representa·tion of the 1974-76 Wholesale
Price Behavior for Selected Products in the Hawaii
Wholesale Produce Market.

PRODUCTS

Apples
Bananas (Apple)

Bananas.(Blue Field)
BananasCChinese)
~o!'t!.,os l Hyhr:iP.-!I __
CabDuge (Chi.lese)
Cabbage (Head)
Cabbage CKa Choy)
Cabbag. (Pak Chay)

Celery
Cucumbers
Daikan
Grapefruit

Lettuce (Iceberg)
Lettuce CManoa)

Onions COry)
Orang••

Papaya
Pineapples
Tomatoes

Watercress
Watermelon

10ata not av,lilaOl. befo,. 1976
Prices same a. annual mean
Pric•• I••• lllan· allnual meGll
Pr;CItll higher lllan annual meGn

SClR8 01 "'"_. _ Pn....
1974-"re .....__"
Sl"""~at~
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Monthly Fluctuation of Wholesale Prices

Wholesale prices of the crops considered in this study behave

eratically within short periods of time, with the magnitude and

direction of price-changes differing by crops. Figure 64 contains

the diagrammatic representation of price behavior over the 3-year

period of 1974-1976. In that figure, in which "1" stands for

January, "2" for February, and so on consistently to "12" which stands

for December, are the months during which the deviations of wholesale

prices of specified products from their calculated annual arithmetic

mean are positive, zero, or negative. In other words, when the

monthly wholesale prices for each crops are higher than, equal to, or

less than its calculated wholesale annual mean price.

Price Seasonality

For almost all the crops considered in Figure 64, two different

price seasons become apparent when monthly wholesale prices of each

crop are expressed as percentages of its annual arithmetic mean

wholesale price. These two price seasons are:

(1) The period from November through April when wholesale

prices are generally above the arithmetic mean, and

(2) The period from May to October when wholesale prices

are generally below the arithmetic mean.

Price Variability

An attempt was made to analyze wholesale price variability. For

this purpose, any change in the annual wholesale price quotation of
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the Market News Service of the State of Hawaii is considered a price

change whether it be in the top or bottom of the reported range or in

both. The price variability measure thus considers how many times

within a 12-month period wholesale prices changed from the reported

range. This analysis gives an indication of the state and dynamics

of price behavior.

Considering the state of price behavior for the 1974-1976 3-year

period of analysis, the most price-stable product was watercress,

changing in only 2 out of 11 times for 1974 and not changing at all

for both the 1975 and 1976 months. This was followed closely by

pineapple, which had 2 changes out of a possible 11 in 1974, and 3

in 1975 and 1976 each. All the other crops had high price variability

values.

The Dynamics of Price Variability

The dynamics of price variability indicates the dynamic behavior

of price variability over the given 3-year period. By analyzing the

obtained 3-year dynamics of price variability, the crops of considera

tion can be grouped into three:

(1) Those that showed reduction in variability,

(2) Those that retained their status quo, and

(3) Those that showed increase in variability.

The crops with their respective values of price variability over

the years 1974, 1975, and 1976 are listed by group as follows:
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Group I: Reduction in Price Variability

Apples (10, 10,8); Ka Choy Cabbage (10, 11, 9); Celery (6, 6, 3);

Iceberg Lettuce (10, 8, 8); Manoa Lettuce (11, 11, 10); Tomatoes (11,

11, 10); Watercress (2, 0, 0).

Group II: Unchanged Price Variability Values

Chinese Cabbage (11, 11, 11); Cucumbers (11, 11, 11); Daikon (11,

11, 11); Grapefruit (10, 10, 10); Papaya (11, 11, 11).

Group III: Increase in Price Variability

Apple Bananas (7, 8, 9); Bluefield Bananas (2, 8, 6); Chinese

Bananas (2, 6, 6); Head Cabbage (5, 6, 6); Pak Choy Cabbage (10, 11,

11); Dry Onions (8, 9, 12); Pineapple (2, 3, 6).

Management Problems of Channel Str'lctures

Delineation of problems common to the institutions in the distri

bution channel appears useful not only to the industry, but also to

researchers, by suggesting possible areas of future study.

As summarized in Table 61, wholesalers and retailers indicated

that their most important problems involved financing, and securing a

reliable supply of raw products which were of sufficient quantity and

also of consistently high quality. Insufficiency of operating space

was also a big problem to retailers, while most farmers rated highly

the problems of scarcity of water, financing, cost of labor, and

irregularity of land lease.



TABLE 61

IMPORTANCE OF MANAGEMENT PROBLEMS TO VARIOUS FIRM TYPES
IN THE HAWAII PRODUCE DISTRIBUTIOH SYSTEM 1976-1977

T Y P E o F FIR MS

WHOLESALERS SUPERMARKETS FARMERS

MANAGEMENT PROBLEMS RANKING BY IMPORTANCE

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd

---------------------- ----- Percent ------ ---------------------
Securing raw product 60 40 10 50 50 -- -- -- --
Cost of factors
of productions -- 60 40 -- -- -- 80 20 --
Marketing finished
product -- -- -- -- -- -- -- -- --
Financing 70 30 -- 70 30 -- 100 -- --
Small operating
space -- -- -- -- 100 -- 3D 70 --
Pest problems -- -- -- -- -- -- -- -- 60

Diseases -- -- -- -- -- -- -- -- 70

Scarcity of water -- -- -- -- -- -- 100 -- --
Irregularity of lease -- -- -- -- -- -- -- 60 40

Cost of labor -- 10 90 -- -- 100 60 40 --
Source: Personal interview with institutions in the chain of distribution.
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TAUl£ 62

A MATRIX SHOWING THE 1976-77 INTER AND INTRA-INSTITUTION SUGGESTIONS MADE fOR INDUSTRY-WIDE
CONDUCT IMPROVEMENT IN THE HAWAII PRODUCE MARKETING SYSTEM.
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Inter- and Intra-Institution Suggestions for the Improvement

of Produce Production alld the Marketing System

The inter- and intra-institution suggestions made by institutions

for the improvement of the production and marketing system for produce

is summarized in Table 62. In that table, the horizontal direction

indicates the institutions making the suggestions (growers, whole

salers, retailers, shoppers), and the vertical direction indicates

the institution being advised (growers, wholesalers, retailers,

shoppers, the University, and the Government).

Recommendations

Based on the findings from this study, ways to enhance the effi

ciency of produce marketing operations in the State of Hawaii may

include the adoption of the following recommendations:

(1) Wholesalers which are not at present handling up to

the optimum volume should increase their business

volume.

(2) The adoption of cost-reducing technologies (e.g.,

use of platforms at the wholesale level) may be

considered by firms which at present do not have such

facilities.

(3) Communication system between and within channel

structures should be improved. This may be in the

form of contracting. It may also be in the form of

planning and preparing sales meetings and conferences

cooperatively with representatives on both the demand
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and supply sides of the initiating institutions.

(4) Ways to strengthen and reorganize the existing coopera

tive association should be considered.

(5) To the extent that it is possible, small scale whole

salers can merge, or have cooperative pooling in

operations like delivery and warehouse facilities.

(6) The workability and eventual adoption of vertical

integration system should be considered.

(7) Wholesalers can arrange to have their supply from the

other islands shipped between Monday and Thursday to

capture the possible saving implied in weekday shipping

over weekend shipping (see Table 36, page

(8) Wholesalers who are interested in improving their

efficiency may consider the adoption of some of the

business conduct characteristics that relatively

efficient wholesalers adduced for their performance

(Table 44, pages 239 to 241).

Future Research

Findings of this study suggest that for a further understanding

of the issues involved in the efficiency· of produce marketing in the

State of Hawaii, and the possible enhancement of such efficiency,

future coverage of. some research areas will be helpful. Such research

areas may include:

(a) The benefit-cost synthesis of alternative buying and

selling structural arrangements,
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(b) The magnitude and extent of economies of size at the

production level,

(c) The benefits and costs of technological designs and

combinations,

(d) The economic effects of marketing policies like

marketing order, farm price support, and contracting,

and

(e) The examination of the usefulness of predictive models

like the Box-Jenkins, the exponentially smoothed mov

ing average, and distributed lags for predicting

produce prices, and volume at the wholesale level.

Linkage

Chapter IV having discussed the findings of this study, the

recommendations therefrom, and suggested areas of future research,

the dissertation ends with the summary and conclusions of Chapter V.
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CHAPTER V

SUMMARY AND CONCLUSIONS

The study was contemplated in order to establish whether the

statement of low efficiency of food distribution often adduced for

the two situations of Hawaii being the second most expensive state

from the viewpoint of food costs in the United States and the

continuous rise in food costs within the state itself applies to the

distribution of fresh fruits and vegetables within the state. Hence,

the objective of the study was to organize and execute a research

process by which (1) a testable hypothesis about the efficiency of

produce marketing operations at the wholesale level could be formula

ted, (2) the formulated hypothesis could be tested, (3) the contri

bution to efficiency by the demand and supply sides of the wholesalers

could be examined, and (4) suggestions could be given by which

efficiency potentials (if any) could be tapped.

Prior to the research work, the postulated process for attaining

the defined objective was outlined to consist of the examination of

the various existing channels of distribution of fresh fruits and

vegetables from producer to retail outlet in the State of Hawaii, the

determination of the competitive density of distributing agents at

pertinent levels of the channels of distribution, and the estimation

of the efficiencies of produce \1holesaling firms in the channels.

To facilitate hypothesis formulation in a way that will make it

testable, intensive literature reviews were done to resolve some

fundamental issues involving the operable definition of efficiency.



290

Once this was done, a variety of methodological tools and procedures

including random sample surveys, ratio to size sampling techniques,

economic-engineering techniques, and resource-specific standardized

multiple-product cost curve synthesis methodology were employed.

In designing the research, unit cost minimization was used as

the definition of efficiency, and high efficiency was defined at a

level above 70%. The null hypothesis was then stipulated that at the

Hawaii Produce Wholesale subsector, the efficiency of utilization of

the resources employed in marketing operations in 1976 was high. The

consequent alternative hypothesis was that the specified efficiency

was low.

As a result of the sampling techniques used, the structure and

composition of the various representatives of the segments and strata

of the agricultural marketing system who provided relevant data for

the study turned out to consist of 136 farm managers (90 from Oahu,

two of which were farmer-vendors from each of the 15 People1s Open

Market locations, 30 from the Big Island, and 16 from Maui), the

executives of a·number of marketing cooperatives on the various

islands, the general managers of 26 of the 258 Hawaii dining-room

equipped hotels and inns, the catering managers of all four of the

airlines that maintain flight-kitchens in Hawaii, the dieticians and

purchasing agents of 10 of the 44 government and private hospitals,

25 managers of chainbranches and other retail stores, 29 of the 32

listed Hawaii wholesalers, three shipping companies, the two State

Prison food directors: the catering managers of the two Oahu based

Youth Correctional Facilities, the produce procurement officers of the
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Kaneohe Marine Corps, the Schofield Army Barracks, the Naval Supply

Center, the Hickam Air Force Base, 320 random sampled retail shoppers,

the State School Lunch Program director, and the food matrons of

Hokulani Elementary School and Stevenson Intermediate School.

Because as many as 75 different types of products were handled

in the Hawaii market, by as many as 85% of the wholesaling firms, a

methodology which enables one to determine the costs and subsequently

the unit cost curve of identified resources used in the marketing of

multiple-products within a given time period and from which the

corresponding unit cost curves of the constituent individual products

could be derived was developed and utilized. In applying the

methodology, however, 21 products which were listed by wholesalers as

important in their trade and which together formed 86.3% by weight of

the total products handled were used as an approximation of all

products.

The case was made that in situations involving multiple products,

some suitable and usable standard measurement should be used. Weight

being found unsuitable as base for this purpose, it was decided to use

volume as most applicable for purposes of additivity and to allow for

the difference in weight and handling for the spectrum of products in

the inventory of wholesalers in the survey.

As the measurement of each product handled in the production and

distribution system was always done in terms of weight and as the

density of each product was not available, a method for converting

from weight to volume was derived in terms of volume equivalent (VE)

and labor-minute equivalent (LME). LME was derived in the light of
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the realization that the amount of labor used on products is a func

tion not only of the relative volume occupied by the respective

products but also of product characteristics. Thus each product was

expressed in terms of the VE and LME of a standard product--pineapple.

Though it was demonstrated, by the determination·of VE and LME values

for each of the 21 products in terms of each other, that any product

could be used as a standard, pineapple was chosen to perform this

function because it is particularly important in Hawaiian agriculture

as a household crop and as an item which all but one of the coopera

ting wholesalers handled.

The determination of the VE and LME parameters were followed by

the identification of resources which were utilized in marketing

activities and from which it was practical to trace costs (cost

tracing variables). This step was followed by the determination of

the annual resource utilization costs and by a request to wholesale

managers to furnish feedback on the costs developed in the model.

The determination of cost-volume relations from which emerged the

construction of resource-specific multiple-product cost curves

followed. The resultant cost curves were then converted to effici

ency functions from which the various levels of efficiency per

resource were determined. The basic steps that followed involved a

consideration of the industry resource-specific efficiency levels and

their distributions as well as the transformation from resource

specific multiple-product costs to resource-specific individual

product costs. The outcome of the last step paved the way for the

determination of the marketing costs per pound for each of the 21

chosen products. A consideration of the reliability of the estimated
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marketing costs, and consequently of the utilized methodology was

made, and a final procedure given on the transformation of the

resource-specific multiple-product cost curve to individual product

cost curve.

Though the stability of its reliability and accuracy must be

subject to the test of future applications, the methodology, as used

in the study, was useful in testing the hypothesis and appeared

reliable and accurate based on the closeness of the values of

estimated marketing costs (EC) and the derived marketing revenue (DMR).

Based on the results obtained from the application of the

methodology, the null hypothesis was rejected and the alternative was

not. It was therefore concluded that the efficiency of utilization

of the resources employed in product marketing, at least at the

wholesale level in the State of Hawaii, was low. It was also found

that both the supply and demand sides of the wholesalers' market

contributed in some way to low efficiencies as fresh produce was

frequently not delivered with sufficient regularity by producers, and

order placing by customers was often erratic and unpredictable.

Furthermore, the shape of the synthesized cost curves obtained through

the application of the methodology was discontinuous and scalloped

with the degree of discontinuity and scallop more pronounced in some

variables (such as electricity, management and equipment) than in

others (labor, for example).

Commodity flow analysis indicates that while in 1976 about 58%

of the total produce sold within the State of Hawaii came through

shipment from the Mainland of the United States and about 1.5% came
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from foreign countries (mainly New Zealand, Australia, and Japan),

the share of Hawaii-grown produce was about 41%. This share is a

continuation of the decreasing trend that has been going on over the

years; i.e., from 58% in 1950, to 51% in 1957, to 47% in 1967.

However, even though the share has been decreasing, the trend in

receipts has been upward. Between 1954 and 1976, receipts of

wholesalers increased by 66%.

In considering the statics and dynamics of firm number and size,

it was found that the Hawaii wholesale produce market has tradition

ally consisted of numerous small size firms. The estimated firm

numbers for specified years are: 75 in 1954, 55 in 1960, 52 in 1964,

and 32 in 1976, out of which 29 cooperated for this study. For the

29, classified into small, medium and large size categories, based on

three decision rules of (1) annual gross sales, (2) carlot handled,

and (3) pineapple volume equivalent handled, 55% were small, 28%

medium and 17% large. While the biggest four firms together accounted

for 60% of the total volume handled, the total of the small firms

accounted for only 13% of the sales, the medium firms together

accounted for 21% of sales, and the large size firms together

accounted for 66% of total sales. Despite the rather high concen

tration ratio, however, no evidence of predatory pricing, collusion,

price agreement, price leadership or structural exploitation was

observed.

In an analysis of barriers to entry, available evidence suggests

that established firms do not have exclusive control of advanced

production or distribution techniques to allow them absolute cost
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advantage over potential entrants. However, there appears to exist

an absolute cost advantage of established firms with respect to supply

sources and distributive outlets. Hence it seems that it will be

difficult for new firms to acquire sufficient volume of business

without competing directly with established firms. Evidence gathered

suggests further that there are social barriers to entry in the Hawaii

wholesale produce business. Most of those engaged in business are of

Japanese origin. As is typical of most Oriental businessmen, they

observe a time-honored tradition of family succession in business.

The present generation of wholesale managers are either second or

third generation in the State of Hawaii, their businesses handed down

to them by their fathers or grandfathers. The average number of years

of operation of the firms was estimated at 29 years. Evidence also

suggests that even if returns to investment for most firms are below

the level of opportunity costs, such firms may still carryon. This

persistence to carryon is indicative of the limited opportunities

for the capital already invested to be diverted to alternative uses.

The same is true for management and labor in the industry. The

"trapped" capital and labor in the industry is, in a way, a barrier

to entry of potentially more efficient firms. This also explains

the perpetuation of numerous relatively small scale wholesale produce

firms.

Analysis of performance by volume handled indicated that the

mean output handled in the wholesaling subsector in 1976 was only 42%

of the recommended optimum volume, while the median output was only

about 23.3% and the mode between 16.6 and 30 percent. Furthermore,
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the finding that 20% of the wholesale firms handled the recommended

optimum volume and above, and only 25% handled at least the average

volume implies that 75% of the wholesale firms did not handle up to

the average volume, and 80% did not handle up to the IIrecommended

optimum ll volume. With optimum volume recommended being 45,000,000

PVE, it would need only 12 optimally-performing wholesale produce

firms (some 42% of presently existing firms) to handle the total

produce marketed in Hawaii in 1976.

The existence of economies of size at the wholesaling level was

discovered from cost-volume relation analysis. If volume handled is

increased, cost savings in the utilization of resources will occur.

The descending order of cost-saving sources was found to be: equip

ment, delivery, telephone, electricity, rent, use of miscellaneous

variable items, and labor.

In the wholesale produce industry, there was no resource whose

industry mean efficiency of use was beyond 37%. Mean efficiencies

ranged from 16.58% for labor utilization to 36.56% for the use of

miscellaneous items; efficiency modes ranged from 1% to 10% for

delivery, rent, and labor, to 21% to 30% for telephone use; and

median efficiencies ranged from 5.62% for delivery operations to

32.05% for the utilization of miscellaneous items. Moreover, mean

efficiencies per standard deviation were in a range of from 0.6925

for delivery activities to 1.9400 for management. A large proportion

of the firms having relatively low efficiency levels resulted in

strongly rightward skewed histograms of resource use efficiency.

Variability of efficiency was also obtained for firms at any given
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output level. That is, within a group of firms that handled the

same volume of output, there was considerable difference in effi

ciency. For example, if within the group of firms that handled a

volume of (75 X 150,000) PVE, the techniques and managerial skills of

the firms that incurred the least unit costs for each resource were

adopted by the firm (or firms) whose unit cost at that output level

was average, the annual cost-saving potential for respective resources

would be $5,625 in equipment, $1,575 in electricity, $4,837 in

delivery operations, $1,012.50 in telephone use, $5,625 in rent,

$72,000 in labor use, and $3,037 in the use of miscellaneous items.

Even though considerable economies of size were found in the

industry, it was not in the use of every considered resource that the

large size firms were more efficient than either the small or the

medium size firms or both. For example, compared with large and

medium size firms, a greater percentage of small size firms were more

efficient in the utilization of labor; management and rent; while the

large size firms were more efficient in the use of the other resources.

Findings on the conduct of the wholesale produce industry revealed

that the book value of assets of the constituent firms ranged from a

minimum of $15,000 to a maximum of $5 million, with a median and mode

of between $1,000,000 and $5 million. The capital required to enter

the wholesaling business was also estimated to be between a minimum

of $20~000 and a maximum of $5~OOO,000. About 720 persons ranging

from a minimum of 2 to a maximum of 88 per firm were employed in 1976

by the 29 firms in the survey. There were, however, indications that

the assets, capital and human employment were not fully utilized
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because more than 80% of the wholesale managers indicated that they

have not fully utilized some of their equipment, reefers, trucks,

and even some labor, especially from 3:00 in the afternoon to their

closing time (5:30 p.m.).

With respect to credit extension, pricing and sales promotion,

sales generally were made on the basis of a 3D-day credit. After 30

days, an interest charge of from 1% to 1~% was normally applied to

outstanding balances. The bad debt loss of most firms from this

practice has only been 1% or less of credit sales. The mark-up

pattern was 20% to 25%, with a few firms reporting mark-ups below and

beyond these lower and higher limits. Sales promotion on which a

maximum of 1% of total earnings was reportedly spent and for which the

most common medium was the newspaper was mainly prevalent among large

size firms. Advertising expenditures were reported by all the large

size firms and 50% of the small and medium groups.

Analysis of the costs of marketing indicates that expenses of

labor formed about 47.2% of total marketing costs, followed by

management and office personnel costs which accounted for 28.7% of

the total. Other cost shares were equipment, 6.7%; delivery, 2.4%;

electricity, 2.1%; telephone, 1.1%; miscellaneous items, 3.3%; and

rent, 8.7%.

Inquiry about rate of returns on investment and sale revealed

that 50% of the wholesale managers thought that their rate of return

on investment compared favorably with other firms' in the industry.

While the wholesale managers did not know precisely how they compared

with firms in another industry, about half of them thought that most



299

firms in the industry netted between 1% and 3% of sales; about one

eighth of them thought returns were closer to 4% to 6% of sales. The

important consensus by wholesalers was that the rate of return to

sales was not large enough to attract potential entrants.

Other problems cited by wholesalers included lack of information

on cost-reducing technology, direct buying by retailers from mainland

suppliers and from local farmers, and "unfair" competition arising

from the operations of the People's Open Market. They also expressed

an expectation of a 43% weighted average increased in their sales

within the next 3 years and a reduction in the total number of whole

saling firms. About one-third of the respondents expressed the

anticipation of a generally unfavorable business outlook while 50%

considered the outlook favorable and 14% anticipated a fair outlook

within the near future. Furthermore, 10.3% indicated that they would

go out of business, while 83% plan to expand business volume: 10.3%

plan to sell more in pre-packaged form, 20.6% intend to change to a

different type of business, 6.8% plan to buy more directly, and 70%

plan to sell more to restaurants.

On the supply side of the wholesaler1s market, made up of

farmers, bottlenecks indicated cS part of the reasons for low effi

ciency within the produce distribution system include lack of concrete

arrangement between farmers and wholesalers as to price, quantity,

quality, timeliness and regul~rity of production; discouraging

producer price and method of purchase; scarcity of water; short term

tenure of leasehold, coupled with uncertainty as to whether the lease

will be renewed. Scarcity of labor; high cost of chemicals and
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fertilizers; scarcity of capital; high cost of labor; problems wit,l

diseases, pests, nematodes and weather; and small size of farm hold

ings and undulating topography were also mentioned.

Institutions on the demand side of the wholesaler's market on

their own part indicated that produce grown in Hawaii has not been

available at the required quantity, quality, regularity and time,

that if the price of Hawaii-grown produce is not less than or equal

to the landed price of the same produce from the mainland, New

Zealand or Australia, most major institutions will continue inshipment

from those sources. Shoppers also look for fresh produce of good

quality, are always ready to pay a reasonably higher price for good

quality produce, and consider fruit and vegetable quality important

enough to justify going to a different location from the shops

usually used for groceries and meat. Pre-packaged produce was also

reportedly disliked because it does not allow buyers to make their

own choice (either in terms of quality or quantity). The food

products sold at the People's Open Market are reportedly preferred

because of freshness, and prices which are lower than those

prevailing at alternative channel structures.

The findings that: (a) most durable factors of production of

fresh fruits and vegetables are still not fully utilized in the State,

(b) State demand (which can be met within the state) has not been met,

even up to a crude evaluation of not more than 25%, (c) farmers plan

to increase the levels of their production, (d) there are indications

of economies of size at the production and marketing strata, and

(e) there are indications that more production and marketing agents
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plan to increase their size of operations (thus capturing the advan

tages of size economies), suggest that the State of Hawaii may be

able to successfully meet the competition posed by other supply

sources, and that even though the efficiency of produce marketing

in the State is at present low, there are potentials for its improve

ment. Ways to tap the potentials will include the increase in volume

of production and marketing by pertinent channel structures, the use

of cost-reducing technologies (e.g., use of platforms at the wholesale

levels) and the improvement of the communication system between and

within channel structures. Consideration may also be given to the

strengthening and reorganization of the existing cooperative associa

tions, the merging of small scale wholesalers, or the possibility of

vertical integration.

For a further understanding of the issues involved in the effi

ciency of production and marketing in the State of Hawaii and the con

sequent enhancement of such efficiency, future research is suggested.

This may include: the cost-benefit analysis of alternative buying and

selling structural arrangements, the magnitude and extent of economies

of size at the production level, and technological designs and combina

tions. Also helpful will be studies designed to examine marketing po

licy effects. Such analyses could include the effects of marketing

orders, farm price support and contracting, on such variables as in

come~ wages~ prices~ employment and output. The examination of the

usefulness of predictive models like the Box-Jenkins, the exponenti

ally smoothed moving average, and distributed lags for predicting pro

duce prices and volume at the wholesale level will also be useful.
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I\I'PEHDI X A-I

WIIOLESAlER'S QUESTlOIlNflIRE (11 10. Relative to the others In the wholesale Industry, would you

large _

HedllJl1, _

11. lIow much per annum volume of sales does each of the groups

represent to you?

1. for how many hours Is your company opened a day?

2. lIow many days In a week?

3. Does this continue all year round?

4. Any other speetal vacation?

regard yourself as: large __medI U1R __small

Small

5. Wh Ich of the following tasks does your company perform?
12. lIow mal:Y of each of the categories do you perceive In the State

of lIawalt?
Ouy In bulk

____ Prepackage

Grade and stanrlardlze

Price

___ Take goods on consignment

____ Buy goods from suppliers

____ Import

____ Export

lARe!: HEDllIi SMAll

13. khat was the lotal salary and Wa!leS paid by your company In:
6. lIuw milch of the following Hems (In Ibs.) do you handle In a

week?
1974 19'/5 l'J'1f

Ba. How much for electricity?

9. lIow much for property tax?

Bb. lIow milch for telephone?

7. 1I0w milch rent do you pay per month?

lIow many square feet?

w
o
w

Tomatoes .

"apayas

Oranges

!PIneapple _

Potatoes _

Hon-Hanagement

Banana

Apples

Management

Cabbage _

leltuce _

Onions

14. Each of the \tnes here represent __ Ibs , of the stated Hems;

could you please Indicate on the lines how many labor units It

will take to handle each of the rernect lve __ lbs . In one hour:

Potatoes__

lomatlles

Others (specify)

Oranges__

Papayas__

Plneapple _

Hanoa

Green

Banana__

Cabbage ___

lettuce: lIead

Apples__

Onion: Round__



m.WElINli, IIAIJlIIIG AND DELIVERY OPERATIONS Scales

Types of vehicle Year Total Distance travelled
In 1976

Reefer

Carts

Please Indicate which of the following equlpnent that you use, their

year of make (If available) and their initial costs:

Yllar of
_________llake ~In"_I'_'l'_'_i=-a~l..:::C=-o~st~sc .

Trucks

Forklifts

Racks

Weighing
Machines

HI scellaneous

w
o
~



15. IhmiJer of years In bus Ines s ;

16. Types of organIzatIon:

__ Sole proprietorship ____ CooperatIve

_____ Partnership _____ CorporatIon

___ Other (specify)

17. IhlnlJer of warehouse locations In:

22. Approximate annual sales: (Write exact number and/or

check)

lIawoll :

OUrer (spec Ify)

Halnland:

Under 300,000

_____ 300,000 - 599,999

____ 600,000 - 999,999

_____ i,ooo,ooo - 1,999,999

____ 2,000,000 - 2,999,999

____ 3.000.000 - 3,999,999

___ 4,000,000 - 4,999,999

5,000,000 - 5,999,999

__ 6,000,000 - 6,999.999

___ 1.000.000 - 1.999,999

____ 8,000,000 - 8,999,999

__ 9,000,000 and above

\II. Extent of distribution:

(Record percentage of total sales If available, olherwlse Just

check]

lIawall

Oahu

Kau~1

Haul

Halohl

Mainland U. S.

__ Foreign countries

20. Approximate book value of assets: (Write exact amount: S

and/or check)

\lnder S25,OUO _____ SIOO.OOO - 499,999

S25,OOO - 49.000 _ S500,ooo - 1.000,000

S50,OOO - 99,000 ____ Over u.eoo.ooc
21. H\JlflJer 0 f el11Jlloyees:

..ull-tlme: (I/rlte exact nuni'er and/or check)

limIer 10 50 - 100

10 - ~9 Over 100

Pa, t-tlme or sensonal: (I/rlte exact nun'lel' and/or check)

\I,llier 10 50-100

10 - 49 Over 100

w
o
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IIrrUlOlK A-Z

II1100ESfIlElt'S gtJESTlOHHAIRE (Z)

l. I am a se l l IlIg broker

Z. Hore than half of "1Y bustness Is on the fruit auction liS I

the local market

23. I sell IOOre than half of 111)' produce to retail stores and Insti

tutional outlets ---------

Z4. I handle the merchandise through ~y own store ___

26. I usually buy on speculation and haul to another city where I

hope to resel I at a higher price

21. I de liver Mre than half of 111)' produce to 111)' cus tomers _

20. I buy tn the tenllinal mrket _

29. I ship less than I Hatson container to wholesalers and chain

shipper represcntnt tve

3. I ripen, cut lind I'OK beuanas

II. I ripen. cut and bOK tomatoes

5. I buy less than I carlot _

6. I buy for out of lown wholesalers _

1. I buy for chain stores

O. I buy for local retailers

25. am II trucker but I do not ~lIlntaln I store or warehouse _

stores In olher markets

9.

10.

II.

12.

13.

14.

15.

arrange for loa,lIng and sh Ipllent

handle the produce myself

huy an,1 sell full carlots

lake title

am an Imporler . _

handle IOOre than half of my produce on conslgrrnent

am a salaried represenlatlve of f.r~r's cooperative

30.

31.

32.

33.

34.

I ship full loads (lOOstly truckloads) to wholesalers In other

~arkets

receive products directly frow fal~s

pack

I ship

I sell half of 111)' produce to hotels. restaurants and Institutions

16.

17.

10.

19.

zn.

21.

2Z.

buy full truck lots

sell In l.C.L. quantities to wholesalers. che ln stores and

uthers

am an export agent

am an Import agent

hnport produce from foreign countries lind the Halnland of the

U.S.I\.

am a salaried "epresentatlve of an In~orter

purchase Mre than half of Illy produce frul1I wholesale handlers In

35. Direct recnlpts from shlpplllg point account for more than half

of my purchases

36. I perfonn the physical functlons of ullioadlllll and handling In my

own fac III tI es

31. More than half of my sales are to other wholesalers. chain stores

warehouses. or processors _

3B. Hore than half of my produce Ire In consumer packages

39. My wholesale operations Is owned by Il1eMJer retailers

w
a
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handlers

42. I sell to otber wbolesalers

41. I receive coentss ton on sales IJIdde for ",Iolesalers

41. I represent buyers and colleel my fee frlJl1 buyers

RepackedPrepackaged52. Percentage of my

I. Arples

b. 81nlnls

c. Clbbage

d. Lettuce

e. Onions

f. Oranges

g. Parayas

h. Plnearples

\. Potatoes

J. Ionatoes

t. Carrots

I. CucuniJers

III. Watercress

n. Grares

o. Celery

p. Wonbok

q. Oroccoll

r. Oalkoll

s . Watermelon

t. Grapefruit

u. Canla loupe

do all my seiling from my truck

sell for wholesalers

48.

46. I per Inrm addlttonal servIces for retllt stores by suggesllng

retail prices __. training produce personnel _

ass !sting with lIk!rchand!s Ing

43. I buy frlJl1 local Ilholesale handlers

41. I negotiate sale! on behalf of I nllliJer of shippers

45. I Luy more than hair of lI1y produce frolll local wholesale

49. rercentage of my produce purchase from (a) shIppIng poInt __I

(b) port of ellh'Y 1 (c) local growers __I (d) IllpOrts

(foreIgn) -"

50. Percentage of my purdiesud produce brought Into the market __I

51. rercentage of InY produce purchased:

8y consignment _

DIrect by pbone or wIre

lbrough shlpplnQ poInt

Ouylng broker _

Other

40.

53. I offer credIt for seven ~ays

fIfteen end fourteen days _

thIrty days

over thIrty days ___

w
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54. Percentage of I1\Y sa II's on credit

55. 1hose I extend credit to are:

a. I:halnstores ---
b. RetaIl cooperatIve

c. Reta" store

d. RoadsIde s hnd

e. Processor ----
f. IndIvIdual consumer

'.I. lIosplta Is --------- ---
h. III'S laurants ----------
I. Sr.hools

j. an Itary

k. 1:0011111sslon llerchant

I. lIeceIver-Jobber ---------
m. Jobher ---
n. Jobber (delivery) -------
0. Purveyor

p. Receiver-Purveyor

q. Prepackaqer

r. Repacker ---_.
s , Sel ling Droker

t. Importer

u. Importer auent

v. Importer sales agency

56. Hy credIt extensIon flollcy Is as follows:

•• Repayment terms

b. Interest rate

c. HaxfmU1ll amount

d. Security

57. Over the past fhe (5) yean. the average bad debt loss on Illy

credIt sales Is 1.

50. I use credit bureaus to check on cl teuts ' credit shtus

59. I antIcIpate

Qultllng credIt extensIon

Reducing credit extensIon

IncreasIng credIt extensIon

Hot changIng the present polley

Other plans

60. lhe other credIt extensIon prObl~ I experIence are as follows:

w
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OU1LooK ANO TREND

\. (a) 00 you Icres ee for the future: new firms entering

__ flrms exiting

same as I t Is now

(b) With respect to vcrtlcal Integration: --"lOre _less _'ame

(c) With respect to horIzontal Integration: _more _less _sa~

(d) With respect to gene"al wholesale servIces: _change _same

ExplaIn:

(e) Du you foresee: __ more demand for your servtces

.__ less demand for yuur services

____ same as It Is today

(f) Do you foresee the followIng changing In lhe future:

I) DelIvery charges. ExplaIn:

II) Credit pullcles. Explain:

Ill) Grades and s t andards . Explain:

(g) Do you foresee for the future: __more wholesalers In lhe

Industry

less wholesalers In the

Industry

__the same number as It 15

today

2. Could you advise on what each of the following segments could do

for Industry-wide service Improvement and benefits In order of

llI1portance (l • most Important; 2 ~ next most Important , etc.).

AddItional suggestIons and ranking will be apprecIated.

(a) Wholesale segment:

____ Improve the general qualIty of products by agreeIng to

narrow specIfic quality standards.

__ Improve formal coemuntcat ton on mutual bus Ines s goals

between wholesalers and retaIlers.

____ Increase advl!rtlslng and proiot lou to better cu""ete

wlth other IndustrIes •

____ Others (specIfy and rank)

_.- ----------- ----_._-------
(b) Rehll segment:

____ Retailer encouragement of more person-to-person sales

rather than telephone orders.

____ The establishment of joint wholesaler-retailer

educational and promotion programs.

____ Increased retailer emphasIs on management and develop

ment.

Others (spedfy and rank)

(c) Grower segment:

__ Improve higher quality.

____ Be responsIve to the types of fresh fruit and vegetable

wholesalers want.

__ Pay more attentIon to costs.

w
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Problems encountered In the Industry:

WhIch of these problems do you feel that you will Le able to solve

yuursel f:

Which ones do you feel It would be necessary to have outside

assistance to solve7

w
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APPENUIX A-3

WlIOLESALER'S qUESlIONllAlRE (3)

4. What factor limits you the II10st In handling more produce1 _

r) EqulJlnent type and layout . _

g) Other _

3. Expected changes In business during next 3 years:
1. a) Type of ownership: (check)

Sale ProprIetorship

Partnership

Corporatlon

Cooperat Ive

Other

Originally How

Dollar Increase

0011 ar decrease

0011 ar sanK!

t:

___I

t:---

b) If type of ownership dlrrers from original, why was It

changed?

1. Need more capita I

,2. Personne I changes
5.

Is there anything that could be done about thls1 Yes_ 110_

Explain how

Give some reasons for past (a) expansion, (b) contraction of your

service area:
3. For tall benefits

4. 10 reduce liability

5. Family considerations

6. Hanag~nent got complex

c) Are you planning to change the type of legal ownership In

If yes, why

d) lias your fl no been Involved In any mergers 1 Yes__ 110__

2. \lhat changes would you "lake In your facility If you were building

It again?

the future1 Yes __ 110__

Population change

Types of farming practice _

Mechanlzatlon

Size change of retail stores _

Ot.her (specify)

6. Wlilch of these do you use for !Iuldance or planning:

III\11AII EXPERIHENT STATION PUBLICATION

TMOE JOURNIIl S

GOVERIlI'ElIT REPORTS

OmER

b) Transportation arrangement Into stGre

c) Storage _

d) Size of warehouse _

e) Safety devices __

a) location
7. In 1975, how many workers left _

how many were CAlployed _

w..........



8. What fringe benefits or Incentive plans are offered to personnel

or hourly wage earners In your finn?

Insurance plans ~nd hospitalIzatIon

Pension plans

CoouIs s Ions

Bonuses

Coo1llany cars

Vacations

Other

Hanagement Hon-Management

11. 00 you give aid to growers and/or suppliers In tenns of:

Flnanclng

Advice

Inputs, e.g .•

fert \I her

pestlcldes

seeds

What percent of your overall produce do you purchase dIrectly from:

ranners

9. a) What are some of your dIfficulties In getting supplies from

fanners?

b) Are there problems In getting good quality products? __

c) 00 you obtain products at prices which allow nonnal profits?

ReceIver

Sell tng broker

Receiver-jobber

Jobber

Jobber (delivery)

10. 110 you purchase by contract? Yes

H yes, does the contract specify:

Variety

Qua11ty

Planting time

Ho_ Purveyor

PrepackageI'

Repacker

Coolllisslon merchant _

Importer

Harvest tnq t tme _

Other

If yes, do the s uppl lers tend to abide by the conditions of the

contract?

IlT4lort agent

Importer's sales agency ___

Exporter

Chain

Retail cooperative

Others (spect fy)

w......
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For each of the following Items. could you Indicate the spoilage rate

and the rate of agreed discount for such spoilage:

Ca) Transportation of raw materials:

What percentage of your raw produce Is hauled by the following:

Your firm

Farmers

Conrnlsslon merchant

ReceIver-jobber

Jobber

Jobber (delivery)

Purveyor

ITEH

Apples

Bananas

Cabbage

Lettuce

OnIons

Oranges

SPOILAGE RATE Dlscourn RATE

ReceIver-purveyor

PrepackageI'

Repacker

Se111 ng broke.'

Importer

Import agent

Importer's sales agency

Exporter

ChaIn

Retail cooperative

Others (Sllcclfy)

Papayas

PIneapples

Potatoes

Tomatoes

Carrots

Cucl.llbers

Watercress

Grapes

Celery

lIonbok

Broccoli

Dalkon

Watermelon

GrapefruIt

Cantaloupe

--------------

-------------

w
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Ilcthods of payments to suppliers:

Percenhge of Purchase Which do you
prefer1

I. F.O.D.

2. Delivered

3. Constqrment

In your purchases. do you obtain discounts for:

Percenhge of Purchase Cos t

A. Cash purchases

D. VolOO1e buying

c. Prepayment

SELLING CONDITIONS

Indicate the annual proportion of total sales delivered to the follow-

Ing outlets:

Chainstore

Retailer cooperative

Receh'er

Commission merchant

Receiver-jobber

Jobber

Jobber (delivery)

Purveyor

Receiver-purveyor

Prepackager

Repacker

Se111ng broker

Importer

Import agent

Importer's sales agency

Glhers

What has been your annual average brokerage fee In recent years:

A. Pald _

B. Recelved _

Roadside stand

Processor

Individual cnns~ncr

Hospltals

Res taurants

Schools

11lH tary

Do you give discounts for:

A. Cash purchase

B. Volume bllylng

C. Store pick-up

D. Prepayment

E. Others (specify)

Percent of Sales Cost

------

w
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/low are prices determined by/for your fIrm regarding the products you Are there times when you cannot lIIl!et orders for:

------------------

-- ._---------

sell?

Independently of competttors _

Follow the lead of a dominant fl"":.- _

IIttempt to meet compet!tor's pr-Ices

Place mark-up on costs of product. _

Oy agreement before the season . __

Unusually large delIveries or faIlure of usual delIverIes to

arrlve _

Emergency demands for particular fresh fruIt and

vegetables

lIunches as to the demand and supply sltuatlons _

Are there certaIn outlets with whIch you prefer to deal over others7

ExplaIn:

Apples

Bananas

Cabbage

lettuce

OnIons

Papayas

Oranges

Pineapples

Potatoes

Tomatoes

Carrots

CUCllllbers

CucuniJers

Watercress

Grapes

Celery

Wonbok

Broccoli

Dalkon

Watenuelon

GrapefruIt

Cantaloupe

SprIng
Overall

Slmller
Overall

Fall
Overall

Winter
Overall

w
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What do you do In the way of sales promotIon: Type of Hark-up Percent Cent per UnIt

Wonbok

---------------------------
Broccoli

Oalkon

Watermelon

-----------------

What percent of your gross annual sales Is allocated to advertlslngl

(Excluding check-off. mandatory deduct ion, etc.)
Grapefruit

Cantaloupe

l/hat Is your target margin for an average year?
Wllh your present volume, what mark-up on sales do you average to

break even?
Percentage --L. _ Cent pur Unl t _

COHl'ET mON

Cent per UnItn--cent!y~ of Hark-Up .co!!vera11

Apples

Bananas

Cabbagp.

Lettuce

Onions

Oranges

Papayas

Pineapples

Potatoes

Tomatoes

Carrots

Cuculilbers

I/atercress

Grapes

Are new f1nns dIscouraged frm entry? Yes____ 110 _

Is so. how? ----::.-. _

Control over availabilIty of supplles _

Control over outlets _

legal barriers

ProfIt potentlals _

CapItal requlremenls _

lIow much capita I would It take now for you to enter the fresh frul t

and vegetables busIness on an average scale? $ _

What are the sources of your short tenn capital (one year and less)1

Trade credltC--- _

Bank Loans _

lIotes payable _
w
--'
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Do you have allY problems In obtaining short-term capital (one year

and less)1

A. Sufficient capital avallable. _

8. Security usually required (speclfy) _

C. Interes t ra tes (speelfy) _

O. Repayment terms (specify)

E. Haxlmum length of loan (speclfy) _

SOURCES OF HEW LOIIG-TERH LOAIIS (OVER ONE YEAR)

Dallks

SBA. .

Sale of stock

Bonds . _

Insurance company

Othe rs _

00 you have any problems In obtaining new long-term loans (over one

year)?

A. Sufficient capital available

8. SecurIty. usually required (speclfy) ___

C. Interes t re tes (specIfy ) _

O. Repayment terms (speclfy) _

E. length of loan (speclfy) _

w
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ArrUWIl ~-4

IAIII( 6J

JlIfl DIS1AIDUIIOH Of SI'OILMll RAlE .1 rRQllOClS
"Al/AII loIIlU$A11 fROOlJ(( IIlOlISIIII 1976

r(RU"I~G£ Of srollNlE MUS flIf1rTUll[R llJ1AClII.IlI[A rno~.
5 1 Of oms or f11lHS """''''

Of II 2' _!~. u_ .'_.-!~ _~._ lINlJ!1.JHG WI "....11Jl1I1G 'OIAl _

rROIMJCIS HUll • I A 0 f F I II II 5

~pples 1 5 10 2 4 5 0 22 7 29

Dlnann 4 0 10 0 1 1 0 24 6 29

Oro<:col1 0 1 8 0 6 0 0 25 4 29

(1l,blge (; 2 8 4 , 2 0 25 4 29

(aulilolll'o 7 4 9 I 4 0 0 25 4 29

(arrols ] 10 7 0 4 0 0 24 5 29

Celery 6 2 11 0 4 2 0 25 4 29

(llellotler 4) 12 2 4 0 0 25 4 29

Oalton 6 1 12 0 6 0 0 25 4 29

Oral'es II 4 7 2 4 0 0 25 4 29

Grapehult 6 6 9 0 4 0 0 25 • 29

lelluee (Iceberg) 2 2 11 I 7 0 2 25 4 zg

lelluce (HaIlOI) 0 4 10 2 1 0 2 25 • 29

Unions 2 5 7 4 5 2 0 25 • 29

Orillge • • 9 1 , 0 0 24 5 29

rapaya 1 2 9 • , 2 0 26 1 29

rl"ell'l'l. 1 0 II 0 6 0 0 26 1 29

rolaloes I 6 11 0 , 0 0 24 5 29

l()Illlloes I 0 9 • , • 0 2. 5 29

lIalererou 0 0 I 0 0 0 0 I 20 29

IIllonoo Ion ,. 9 I • 0 0 25 • 29

W
-'

Source: Personal interview with Hawaii produce wholesalers. 00



/\PPl/IOIX A-5

WIlOLESAlER'S QUESTlOHAAIRE (5)

Dear Hanager·.

fills questionnaire requests your feedback on the costs of produce

marketing synthesized for your finn and the level of volume Increase

or decrease at which Ihe costs would have changed.

A paragraph Is Included at the end of each of the two sections

Is additional consultation neededl Yes___ No___

Other remarks, If any:

--------------------------------

Please check If the total annual marketlng costs synthesized for

'your firm would have changed If you had Increased or decreased your

. present volume of output by the specified percentages.

of this questionnaire for your remarks and request for further

consultatlon.

The following tahle contaIns the costs estImated for produce

marketing by your flIT! In 1976. the varIables through whIch those

costs were easIly and practIcally traced and discovered (cost-tracln9

variables). and the respective amount of costs traced to Ule

If the vo1lillie

of output of
A1y finn had
IHCREASED by

The synthes Ized If the volume
total marketing of output of
cost would have my finn had

changed DECREASED by

The synthes Ized
marketlng cost
would have

changed

variables. Please cheek whether you agree or disagree with the

Indicated figures.

Total Harketlng Costs

Equipment Costs

Telephone Costs

Electricity Costs

lahar Costs

Hdnagement Costs

Rent

Costs Incurred on Delivery
Operatlons

Costs on Other

Miscellaneous Items

$ Agree Disagree

2.5 'to

5.0

1.5

10.0

12.5

15.0

11.5

20.0

22.5

25.0

21.6

30.0

32.5

,'..
(0

w
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If the volume
of output of
my flrlR had
INCREASED !J.L

35.0

37.5

40.0

42.5

45.0

47.5

50.0

52.5

55.0

57.5

60.0

62.5

65.0

67.5

70.0

72.5

75.0

77.5

60.0

1l2.5

IlS.0

81.5

90.0

92.5

The synthesized
totn1 marketing
cost would have

changed

If the volum~ The synthesized
of output of mark~tlng cost
~ firm had would have

DECREASED by changed

If the volume The synthesIzed
of output of total marketIng
Illy tllllI had cost wouId have

INCREASED by _L- ,

95.0

97.5

100.0

(.oJ

N
a



AI'PENDIX A-6

WIWlESAlER QUESTIONNAIRE (6)

!lear SIr.

It has been found that In the State of lIawatf. your flm Is one

of the roost efftclent flms In the use of _

Could you IndIcate below the particular characteristIcs of your

busIness conduct that have contrIbuted to this outstandIng

perfonnance1

Thank you.

W
N
--'



APPENDIX A-7

TABLE 64

1976 DAD DEDT lOSS
IlAWAI I WHOLESALE PRODUCE INDUSTRY

PERCENT OF FIRMS

PERCENT OF LOSS

2.00 0

1.50 0

1.00 0

0.90 0

0.80 15

0.70 15

0.60 20

0.50 50

0.40 0

Source: Personal interview with Hawaii produce wholesalers. W
N
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APPENDIX A-8

TABLE 65

WHOLESALERS I VIEWS AND OUTLOOK BY FlRU-SIZE

OUTLOOK F I R H S I Z E
SMALL MEDIUH LARGE

Percen~age of Within-Size Wholesalers

Business Outlook Bad 50 10 0

Business Outlook Fair 37 28 0

Business Outlook Good 13 62 100

Source: Personal interview with Hawaii produce wholesalers. W
N
W



IIPPWlJlX B

~TRICTlY CONFIDENTIAL

PRODUCER ..!l\!£SlIOIINIIIRE (19771

5. If you Increase the size (scale) of YOUl' operation, would It

affect your unit cost of production? _

DEPT. OF AGRICULTUIlI\I. AND RESOURCE [COIHlHICS

lIow long has this fann been In operations? __

___________(yrs)

f!.oduftlon: Fle~se list fruits and/or vegetables produced by

your fann In order of (Income). hnportance (1976):

g. Ilow are prIces for your produce detennlned?

a. The market U
b. The wholesalers U or agents L/

c. Your costs of production U

d. Other

6. In your production within the next 5 years, do you anticipate an

Increase U or a decrease U or none U S

7. If you plan to Increase production, howl GrIM IOOre per acre U

Increase acreage U

Sa. What factors limIt you the most In IncreasIng your production?

Not sufficIent demand for product '_-I

Cost of water ~J

AvaIlabIlIty of labor l--/

Cost of labor U

Capital U

InsuffIcIent land U

IlIgh lease for land l--/

Others (specIfy)

ab. In your opinion, are there any remedies for these restraints?

QUIINTITY (Ibs.)/WeekPR9UUCT

---------------------

II.

12. ._.

Name

UN IVE RS I1Y OF IIAWA II

Loca tIon _

J.

4.

5.

6.

7.

l.

2.

8.

9.

10. _

J.

2.

J.

4.

W
N
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10. If your price depends on your productlon costs. do you keep a 15. What transport arrangements are made between you and your

__~s

cus trmers t

16. Are there tlmes that you cannot meet orders for:

1.

2.

3.

Sep-Nov
Fall

Jun-Aug
Sumner

Har-Hay
Spring

Crops

----------------

1.

2.

3.

4.

5.

d. Iltreel to the retailer U

c. Other·

record to determlucd your costs? Yes__ Ho _

l l , On the average, what mark-up on your per unit costs do you obtain

12b. What Improvement (If any) would you like to see In the dlstrlbu-

t Ion of your produce? _

tn marketing your produce?

12a. lIow do you distribute your produce?

a. Direct to a \<holesaler U

b. Through an agent (broker) U
c. Through your cooperatlve assoclatlon U

OUTLOOK AND TREHIl

13. Are there any activities which are not performed by your coopera

tive assoclatlon.__ your broker__ or the wholesa ler__ that

you would rather perform by yourself?

14. Hethods of payments for fresh produce sold:

S of
Purchase

1) F.0.8.

2) Delivered

J) Conslgrunenl

Which do
1.ou prefer?

17. (a) Do you foresee for the future: __ new farmers entering

__ farmers exiting

__ same as It Is now

(b) Integratlon with processors or reta11ers or wholesalers:

___more less same

(c) Hergers or coop formation or marketing orders:

___more less same

(d) Do you foresee the following changing In the future?

1. Oellvery charges of your product to market: hllialn:

-------------------

W
N
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2. IRmetllate payments for your sales or the cont lnua

tIon of present arrangement: ExplaIn:

19. Suggest SOO1e major problems faced by lhe Industry (frool the

nast Important as II to the least Important):

20a. WhIch of these problems do you feel that you will be able to

J. Ihat grades & standards will be more strict In

future: ExplaIn:

r.
2.

3.

4.

5.

6.

10. For Industry-wide Improvement, do you think

a. Wholesaler should

_-'m!Jrove the general quality of proJucts by agreeIng to

more strongly spec tf f d quality standards.

___Improve fonl1~1 COOIT:'~ cs cton between wholesalers and

ret.at lers .

___Increase advertisIng and promotlon to better compete

with other Industrle!.

__Others (specify and l'ank)

b. Growers should

____I"1prove quaIHy.

__Improve Iormal coanuntcat ton between them and whole

salers.

__Oe responsIve to the types of fresh fruit and vegetables

wholesalers want.

__Increase quantity.

__Pay n~re attention to costs.

__Others (specify and rank) _

solve yourself?

20b. WhIch ones do you feel It would necessary to have outside

assIstance to solve?

20e. What remedIes would you suggest would be requIred to Improve your

posltlon1

w
ro
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IIPrENOIX C

fl[TAI\[R gUEST lotlMIRE Sa. What are the other factors that IIml t your sa Ie of produce?

J. lhe fresh frul ts wd vegetables that my concern purchases In

1. Hy position In the supermarket :

2. IIpproxlmate S of our fresh fruit and vegetable purchases that are

stale-grown: -------------------- 5b.

._----------
Is there anything that could be done about allY of this? _

/I.

order of Importallce are:

1. ----- 2. ----- 3. ----- 4.

5. ---- 6. ----- 7. ---- 8.

9. -_.-._- 10. --- 11. ---- 12. ----
13. ----- 14. 15. 16. -----
17. ---- 10. 19. ---- 20.

21. ----- ~2. ----- 23. 24.

Please Indicate below the requirements you expect or want for

your purchases and whether they are being mel.

EXPECTED
REQUIREHENIS OR HET

---------, WIIHTED

lll\'1 price ---
Good quality

Regularity of supply ----
Particular point of

production ---
Others (specify)

._---_. ---
---

6. What percent of your fresh fruits and vegetables do you purchase

directly from:

Farmers

Receiver

Selling broker _

Jobber

Jobber
(delivery)

Purveyor

Prepackager

Repacker

Conmlsslon
llerchant

Il11'orter

Import IIgent

Exporter

Chain

Retail
Cooperative

Others (specify)

W
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7. IIhat percentage of your purchased fresh fruits and vegetables Is 8. Methods of payments for fresh produce purchases:

handled by the following:

Your finn

Fanners

COlllillss Ion Merchant

1. F.O.B.

2. Delivered

3. Consignment

S of
Purchases

IIhtch do
you prefer?

Recelver-johber

.lobber

9. In your purchases, do you obtain discounts for:

Percentage of purchase cost

Jobber (delivery) A. Cost purchases

Purveyor

Receiver-purveyor

Prepackaqer

Repacker

Selling Broker

Importer

Import Agent

Exporter

Chain

Retail Cooperative

·Others (specify)

B. Volume buying

C. I'repaYJIlent

10. 00 you think that If you Increase the vohme of the fresh frul ts

and vegetables that you sell now, your unit cost for them will

decrease?

H. Ifow are prices determined by/for your firm regarding the products

you sell?

Independently of competitors

Follow the lead of a dominant farm

Attempt to meet other farmers' prices _

Place mark up on cos ts of product Ion

By agreement before the season _ . . _

Emergency demands for particular fresh fruit and vegetables

Hunches 85 to the demand and supply situations _

W
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16. Are there tlmes when you cannot meet orders for:12. Irhat mark-up on produce sale do you average to break even7

13. IIhat Is your target margin for produce for an average year7 __

lQ. Could you sketch the best produce dlstrlbutton channel you will

want to see In lIa'ila It 7

Har-Hay
Sp."lng

Overall

Jun-Aug
SlIlIIICr

Overall

Sep-/lov
Fall

Overall

Dec-Feb
Winter

Overall

Expected
change In
demand
withIn next
3 years I

15. Are there some acttvlttes which some other Institutions are doing

for you now, but which you think It would be more profitable If

you do them yourselfl

Apples

Bananas

Cabbage

Lettuce

--_._-------

---_._-----_.
ACTIVITIES 11110 ARE DOING TIIEH /lOll OnIon

Papayas

Oranges

Pineapples

Potatoes

Tomutoes

Carrots

Cuc..ooers

lIatercress

Grapes

Celery

Wonbok

Broccol I

Dalkon

lIatenllelon

Grapefruit

Canta loupe

---------

W
N
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OUTLOOK AHO TREliD

II) Imnedlate payments for your sales or the continuance of

credIt extension to sor,;;; people: ExplaIn:

(b) IIlth respect to vertical Integration: mr~e _less _sail!

(c) WIth respe~t to horizontal Integration: _more _less _same

(d) Do you foresee the following changing In the future:

I) Uellvery charges of your purchases products: Explain:

17. (n) 00 you foresee for the future: new supermarket entering

______ supermarket exiting

same as It 15 now

Increase advertising and promotlun to better compete

wlth other Indus trIes.

Others (specify and rank)

(b) Retail seglllent:

Carry produce of better qua I tty.

RetaIler encouragement of more person-to-person sales

rather than telephone orders.

The es tebl tshment of joint wholesaler-retaner

ed~catlonal and pr~tlon programs.

Increased retailer emphasis on management and develop-

ment.

Ill) lhat grades & standards wIll be lI10re strIngent In

future: Explain:

--------------------
10. Could you advise on what each of the following segments could do

fur Industry-wIde service Improvement and benefits In order of

Importance (l E most Important; 2· next IllOst Important. etc.).

AdditIonal suggestIons and ranklngs wIll be apprecIated.

h) Wholesale segll1ent:

locrease quantIty of products handled.

Improve the geoeral quality of products by agreeln9 to

narrou spec lf Ic quality standards.

Improve formal comroonlcatIon on mutua I busIness goa Is

between wholesalers and retailers.

Increase lJuantlty of produce sold.

Others (specify and rank) _

(c) GrOt/er segment:

Improve quality of produce.

Be responsive to the types of fresh fruit and vegetable

wholesalers and other demand outlets want.

Pay more attention to costs.

Others (specify and rank)

19a. Fresh produce related prohlens encounted In lhe Industry:

191>. Which of these problems do you feel that yuu wIll be able to

solve yourself:

w
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19c. Which ones do you feel it would be necessary to !Iave outside

assistance to solve:

19d. What remedies would you suggest would be required to improve

your position from the viewpoint of fresh-produce trade:

20. What general recommendations would you give for the improvement

of efficiency of produce distribution systems in the State of

lIawaii:

(.oJ
(.oJ
--'



APPENDIX 0

OUTLET QUESTIONNAIRE

O2
6. Our monthly average purchases are made up of:

I. lIame of my organization:

2. Hy posItIon In the organization:

J. ApproxImate Xof our purchases that are state-grown:

4. The fresh fruits and vegetatJles that DIy organlzaUon purchases Ir.

order of llIlportnnce are:

S of Products

Apples

Bananas

Broccoli

Fanners
S

PUR C II A SED

Wholesalers
S

FRO H

Supellllarkets
S

Others
S

5.

1. ---- 2. 3. 4.

5. 6. ---- 7. ---- B.

g. ----- 10. 11. 12.

13. 14. --- IS. 16.

11. ._--- lB. 19. 20.

21. ---- 22. 23. 24.

Please IndIcate below the requirements you expect or want for

your purchases and whl~tl1er they are being met.

REQU IREHEIIlS EXPECTED
OR HET

WANTED

low prIce --- ----
Good quaII ty ---
Ilegularlty of supply ----
PartIcular poInt of

productIon ---
Others (specify)

Cabbage

Cantaloupe

Carrots

Celery

Cucunilers

Dalkon

Grapes

GrapefruIt

lettuce (Iceberg)

lettuce (Hanoa)

OnIons

Oranges

Papaya

PIneapple

Potatoes

Watercress

Watennelon

w
W
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7. Are there times when you cannot lIleet orders for:

03

Apples

Bannnas

CalJhage

lettuce

Onlun

Papayas

Oranges

PIneapples

Potatoes

Ionatoes

Carrots

Cucwmers

Watercress

Grapes

Celery

Har-Hny
Spring

Overall

Jun-Aug
Sumner

Overa11

Sep-Hov
Fall

Overall

Dec-Feb
WInter
Overall

Expected
change In
detnand
wlthln next
J years S

04

8. Could you advise on what each of the followIng se!Jllents could do

for Industry-wide servIce Improvement and benefits In order of

Importance (1 c ~st Important; 2 c next most Important. etc.).

AddItIonal suggestIons and rankIng wIll be apprecIated.

a. Wholesale se~ent:

___________ Improve the general qualIty of products.

Improve fonnal conmunlcatlon on ~tual busIness

goals between wholesalers and retaIlers.

Increase advertIsIng and promotIon.

Increase quantIty of products.

____________ Others (specIfy and rank) . __

b. Retail segment:

____________ RetaIler encouragement of more person-to-person

sales "ather than telephone orders.

The establishment of joint wholesaler-retailer

educatlonal and promotion programs.

Increased retailer emphasis on management and
Wonbok

Broccoli

Dalkon

Watermelon

GrapefruIt

Cantaloupe

--------------------------------

devalopnent ,

___________ Others (specify and rank) _

w
w
w
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c. Grower segment:

_____ Increase quantity of produce.

____ Improve quality of produce.

_____ Be responsive to the types of fresh fruits and

vegetables the demand side of the market wants.

____ Pay more attention to costs.

____ Others (specify and rank) .

9.a. Please list any other probleAls ybu have encountered In obtainIng

the products you want:

9.b. What remedies would you suggest would be required to allevIate

those probIems :

10. What general recommendatIons would you gIve for the Improvement

of effIciency of produce distributIon system In the State of

lIawalt :

w
w
+::-
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