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 ABSTRACT

ANALYSIS OF THE DISTRIBUTION SYSTsM
FOR NORTHWEST-ORIGINATED FRESH AND ‘FROZILN SALMQN
v_This study discusses the deséripfion and analySis70f1 
tﬁe distribution system for fresh and frozen Paéific salmon. It
is concernéd not‘only,with the identificafion of the product .
movément, the types of fifms involyed‘énd‘théir functions in the

distribution channel, but also thevreasons'for the specific form

. N J
-:of  development that the channel has taken. The first part of

the:anaiysis identifies the size and trends of the catch of the
specific species which enter the fresh and frozen broduct market,.
primarily coho and ¢hinook salmon. It then measures the alloca-
tién of_the catch by product form whether fresh, frozen, canned
.'of appearing in other forms. As a final unit of the analysis,
the trends of world consumption of Pacific salmon are estimated.
The second part of the analysis describes the actﬁal
distribution process éf salmon, measuring first the #olume of flow
of product to market, then examining the actual structure of the
distribution channel, and finishing with an analysis of price-making
behavior withiﬁhthe channel.v The impression df structure which
émerges is one of an openly competitive arrangément'among firms,
aiéhough there are some\contractual links between firms at

successive stages which nlace limited resbriction On the ability

i




of firms to move from one market to another. From observations

of pricefmaking within the industry, channel performance appears.
to be reasonably competitive but the degree to which this is
true could not be directly ascertained from the available data._T
| The third part of the analysis describes thg_channel
arrangements for the physical movement of salmon.to market. The
physical distribution channel for sélmon invqlves other,sets of
firms than the exchange channel, where the agtual buying'and
selling takes place. These firms operate under differen?,_
consfiaints than those in the exchange channel, necessitéting.
sbecialized‘decisions and channel.relationships.
) ‘Thevsugceeding sel. tions of the analysis desgribe the
specific inputs necessary ‘for the develépment.of a,simqiation
model: tﬁe physical processes which take place bY'specieg and _f
bstage, and the reléted description and analysis of costs of
channel operation. Costs and revenues were developed both by
stage and for the channel as a unit. This analysis requiresﬂphg
iaeﬁtification of both the‘direct costs and thoée which cannot_pei
assigned to any species or product form.

The culmination of this project was the development ofva ,
simulation model to describe channel processes and operations in
a form suitable for analysis. While there were many possibilities
for thevactual form of the simulation,ithe aciual ghoice was

dictated by the area of potential interest to the greatest number




of potential users. As a result the market allocation process
was sel.ected bécauée it diétates the flow of product to market.
While the model thus developed is limited to this task, it permits
interaction with the market environment through changes in relévant
parameters. Further, the structure of the model permits development
toward greater complexity.

The ﬁodel thus developed is a profit-seeking (but non-
thimizing) deterministic FORTRAN computer modéi of the prié&ng
and distribution of fresh and frozen salmon for the industry as a
whole. Supply, assumed to be entirely dependent on catch volume,
interacts with demands in several markets to achieve an allocation
of product, involving two species in three sizes and a separate
frozen product which in a second version is considered to interact
with the fresh market. Prices paid to fishermen, the length of the
season, margins to sell to different areas, and the demand schedules
for these areas are assumed and can be exogenously varied. The

model will generate information on total volume over the season or

by week by area, species and product form in both weight and dollar

value.

The modei was run using experimental data testing the effects.
of both demand shifts (such as those which might be attributed to
either changes in taste or to the effeétiveness_of ?romotional
campaigns) end variations in channel margins. It has demonstrated

its capability to reflect parsmeter changes as they affect product

flow, mee he gross impact of fundamental shifts in
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Chapter I

INTRODUCTION

How do saimon move to markef? Fresh and frozen saimon‘ére
part of a small group of products within a'lafgerFCategory.
identified as seafood products. All o6f these afe distributéd'
through a complex process involving intricate\networks and‘
relatiqnships of firms and functional activities. What is
important is that these firms and activities becomé organized
in some-sensé to achieve a common goal, the mbvement of a
prdduct to market; To trace the specific distribution bétterns"
pf'salmon products, and even more narrowly of fresh and frozén
salmon, recognizes that every product involveé a ﬁnique syétém
organized to connect a sourcé of supply thrbﬁgh the offices of
independent and quasi-independent units with ‘the markets for
that product.

The purpose of this study isvto describe‘the"frgﬁh_gnd :‘
frozen salmon distribution system, first from the standpoint of.

how the system operates today, and second by using computer

simulation to understand and predict the béhavior of;fhe

distribution system as an entity. This project is'confinéd,to,f

" .

g distribution system. While this

study has taken a navrov focus, there are, however. manyv
bl 3 b




characteristics of this system which appear to be common to many

seafood channels. By intensive study of the one operating channel, -

this project may contribute to the collective knowledge of channels

in general.

The study of marketing channels fbr seafood products has’been
a neglected area of study, and particularly so for sélmon; Far
more attention has been paid to the production and conservation of
commercial fish than to the process by which fish are brought to
market.l If included at all, marketing has been treated as an
appendage to the production prdcess. Even more specifically,
there has been an almost complete neglect of seafood channels of
distribution. While ¢. few studies have been concerned specifically
with seafood distribution, only three, to our knowledge, have been

2

directly concerned in any way wiéh Pacific salmon. Deloach's

1 Crutchfield, James A. and Giulio Pontecorvo, The Pacific
Fisheries: A Study of Irrational Conservation, Baltimore, Md.:
JohngHopkins, 1969, and Maurice E. Stansby (ed.), Industrial
Fishery Technology, New York: Reinhold, 1963.

DeLoach, C. B., Trade in Fresh and Frozen Fishery Products and
Related Marketing Considerations in the San Francisco Bay Area,
Burceau of Fisheries Investigational Report No. 35, Washington,
D.C.: Govermment Printing Office, 1938. Also see “Organization

for Economic Cooperation and Development," Price Systems at the
Landing Stage in Tishing Industries of OECD Member Countries,
Paris: OECD, 1966. For an excellent discussion oi seafood
marketing- in the United Kingdom, see Taylor, R.A., The Economics
of Sea Food Distribution in Great Britain, London: Duckworth, 1960.
Also see Le Cormercialiszafion du Poisson en Frsnce, Paris, 1967.




study was regional in orientation, examining the seafood channel
.strncture for:thevSan Francisco Bay-area.‘ The channels that he.
fstndied included'ali seafood marketed.in the area,aand were not‘
concerned exelusiteirbwith salnon. | |
Gregory an.dv'Barnes3 studied the market channel for:canned’

salmon as the majorvtroduet‘form of‘the salmon indnstry; They
mentioned the movenent of fresh and frozen salmon but gave it
only ninor fmportanoe in their study. The OECD‘price study
concentrated on prlce-maklng at the landlng stage only, and for
salmon it was concerned pr1nc1pally with the markets in Alaska |
While the study of fresh and frozen product dlstrlbutlon may

have been safely neglected in the past, 1t is becomlng more

significant as the general market demand for fresh and frozen

L

The tlmlng of thls study is

seafood rises in world markets.
therefore approprlate to.examlne the state of dlstrlbutlon of |
fresh and frozen salmon not only‘out of concern for the marketlng.
of salmon per se, but as part of a general effort to understand |

what is happenlng in seafood marketlng today

Gregory, Homer E. and Kathleen Barnes, North Pacific Fisheries,
New York: Institute of Pacific.Relations, Organization for -
Economic Cooperation and Development(OECD), 1939, Chaptcr VIII,
pp. 205~ 210

Organization for Economic Cooperation and Development, The
Market for Frozen Fish in OECD Member Countries, Paris: OECD,

1969.




Organization

This study is divided into four parts: the industry background,
a description of the channel structure, a deécription of the channel-
processes, and the simulation model of thé channel; ‘The chapter
which follows will describe the economic Background of the industry
in terms of the way in which salmon are caught, thé product forms
génerated, and consumption trends inithe world market.

The éuécéediné three chapters describe the chénnel itself.

Chapter III discusses the organization of the channel, starting

with an estimate of product flow, examining the level of concentra-

tioﬁ by stages withiﬁ the channel, tésting behavior ih’the vertical
market through price éﬁd inventory behavior, and drawing inferences
about behavior of the market and ité performance. Chapter IV
déscribes the logistics link within the Channel, examining bbth'
physical process charéctéristicskand the fesulting effect on the
market. Chépter V’describes thé process flow characteristics of
the chdnnel, beginning ﬁith the distribution channel activities
of the fisherman, and continuing tﬁrough.the successive stageé to
the final retailer. It also includes descriptions of both the
brokerage énd the transportation functions. For each stage we will
describe both thenphysical processing and the'aemand creation-
aétivities whiéh,‘in’this casé, refer primarily to the priée—making
function.

'Chapter VI is a study of the costs and ﬁrofits'nf ezch

J :

spacific stage. This provides a basis for assessing the market

e e o d b ey s M el



performance of the channelﬂ In addition, a model of fish'proééssing
cost will be presented as a basis for developing cost standards for
fish processing.
The final three chapters of the study will develop a chputer

- simulation model of the flow of product through the channel. Given
certain values bf'price and channel margins, the model will allocate
the vpluﬁe of fish production to markets on the basis of a searching
process for profit maximization for the channel as a whole. Under
conditions where channel costs and demands are changing, the model
enables the effects df decisions.taken within the channel and shifts
in the outside enviromment, as reflected in .economic vériableé, to
be measured on the,physiéal flow through the channel itself. Chaptér
VII will describe the structure of the model, while Chapter VIII

- will present the results.of tests of the model using hypotheticalb
/values. It should be pointed out that the objectives of the
simulation are limited. It cannot generate a complete replication
of all channel processes in all of the detail which we have noted

in the earlier chapters. There are limits on élaboration in both
the time and effort for programing, and the costs of actually
running the model. However, the model can be expanded.to include,

for example,the operating details of individual stages, such as the

inclusion of a process flow at the production stage or changes in

demand for differing product form. This simulatiocn can be
considered a Ffoundation on which other elements can be added

A4S necessany.




Definitions for this Study

In order to clarify at the‘outget what this séudy will cover,
the following definitions and specific boundaries will be stated.

Species - Pacific salmon are produced in the West Coast States
of California, Oregon, Washington, Alaska, and the Canadian
Proviﬁce of British Columbia. Pacific salmon include five species:
chinook, coho, chum, pink and sockeye. Chinook and coho salmon have
‘been traditionally uéed for fresh and frozen product forms.5 However,
in recent years, the other species have also been marketed in this

; s
form. TFresh pink salmon have appeared in large quantity in the

retail markets of the Pacific Northwest; frozen sockeye have been

sold in large numbers to Jap@n; frozen chum-salmon have been marketed
as steaks. Frozen pink and chum salmon have reached European

markets in significant amounts. DNevertheless, the principal species
in fresh or frozen product form, and the ones used for analysis in
this study, remain the chinook and coho salmon.

Product Form - Both fresh and frozen product forms are

included_here because they move through similar, if not always

identicaL channel processes. While mild-cured, smoked, and

pickled salmon prodgcts are derived from the fresh and frozen

product férms, they will be given only a limited treatment, becausé
-t

in many cases they follow a distinctly different path to market.

- Canned salmen will be excluded, although it is the dominant salmon-

/
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product form by Welght sold because botn the phy31cal proce551ng

and the dlstrlbutlon channels dlffer 51gn1flcant1y from the fresh

and frozen channel.

Channel - The term "channel" includes all of the activities

encompassed within the distribution process from theAﬁimé the fiéh

are caught.until'they are sold at the retail counter. There afe>h

several institutional forms which‘comprise the channel' 1nclud1ng

Recelvmng statlons——where the fish are received from the flshermen
and the ‘initial pufchasing transaction is made.

Processors--the place where "production,"

i.e;,'physicai transfo?ﬁé;x
tién into the varioﬁs product‘formé; tagés place. Processérs. “
normally make claim to ihe fish in ordef to sell.the products fby.
other.stages in the channel. These fifms are‘sémefimes réfefrea

to as "primary ﬁholésalers."

Wholesalers;—theée.firms'méinly serve the function of distﬁibuting
fish to local and fegional‘markéts. fhey aré aléo‘known és

"secondary wvholesalers" or "purveyors."

Other institutions--the éhd member df the channel is of.course a

retailer, restaurant, bthe: consumihg instity tlon. Retéiiers‘may
‘be divided into general food retailers, such és éuéermarkets and
speciaslist seafood dé;iefé. The intermediary ih many markets
between rvoce‘qor and wﬁolesaler‘or évenvretailer is the broker

who is involved in bringing buyer and seller together. The




~physical distribution function includes both carriers and cold

storage warehouses. The former include a special category of motor

carrier operations known as "sgricultural" or "

fishery exempt"
carriers which as interstate service do nbt have to éomply with
the economié reguiations of common or contract carriers. ‘Public
cold storage warehouses are privately or publiciy OWned fécilities
tQ hold and sometimes perform‘productioﬁ processing activities on
fisﬁ without taking title to the fish.

The "customary channel" is a vertical chain from fisherman
to receiving station, to processor, to purveyor, to retailer,
linked together by direct contract §r through brokers, and by the
tfansportation, storagc, and processing of the physical product.
It is immpossible tofassociate any channel functions uniquely with
any one stage in isolation, to identify one stage as exclusively
production and another as distribution. The production processes
are relatively simple and may be performed in several stéges. The
marketing functions may also be performed in any number of stages,
even when déaling vith the same market. As we shall note later,
processors may sell either to wholesalers, retailers, on the
general public, a mixing of functions which makes clear-cut
ciassificatidn of firms and activities extremely difficult.

Data -~ Two prinéipa sources of data were used for this
project: infofmation from governmental and industry sources, and

a direct survey by interview with individu firms active in the




processing and distribution of fresh and frozen salmon. = The published

information sources came from the following public agencies: .

U.S. Govermment

National Marine Fisheries Service -~ Circulars:

Commercial Fisheries Statistics Series
Fishery Statistics of the United States

Market News Service, data compiled from the Seattle, New York City,'
and Chicago Offices )

- Bureau of the Census

Census of Business
U.S. Export Trade

Customs Bureau

Exports and imports by Customs District

State of Washington

Washington Fish Commission - Annual Report -
Special Tabulation - Taxable Fish Sales by Dealer -
Washington Fish Commission

State of Oregon

Unpublished data - Taxable fish sales by Dealer -
State of Oregon

- State of Alaska

Department of Fisheries Annual Report

State of California

Californis Department of Fish and Game Annval Report

Special Tsbulaticn - Taxable Fish Sales by Volume by Dealer -
State of California : ‘

Canada

Exports

International

I N\ ' oam e vy ] W PO R F ™ v O IR S S S I
FLALO. Anpual Yearbook of Fisrnery Statistics

International Forll Pacific Mish Commission




Nongovernmental Sources

National Fisherman Yearhook (formerly Pacific Fisherman)
The survey data was taken by direct interview using the
interview form showvn in appendix F-1 (Volume II) covering 107 firms

distributed by function and area as follows:

Table 1-1

Firms‘Interviewed During Survey - 1969

Receiving Transport .
Ares Stations |Processors |Wholesalers|Retailers|Brokers|Carriers |Total

Californisa T : 21
Oregon 10 43
Washington 10 ' : 36
Alaska i : 6
British '

Columbia 1 , 1

Total 32

In designing this survey, the objective was to achieve a coverage‘
as complete as possible in the processing stage with reasonable cover-
age of other stages, recoznizing that because of time and budget, the
degree of market coverage would necessarily decline as the survey
moved closer to the final retail stage in the channel. Both retéil
and wholesale practice in the East and Midwest would be expected to
display seme variance from the observed bshavior in the Northwest,_
but this was not determined firsthand from the ihtérviéws.

The questionnaire was sufficiently comprehensive to

details of both nroduction and distribution practices, costs,




processes for each stage. Naturally there was a varying degree of

response to this survey, and the data presented here in most cases

does not covef all firms. _However, the data appear to be represen-
tative and reflect what,by all appearance,is typical practicelwithin

the indgstry.

The Objectives

The focus of tﬂis study is on the_entire distribution process
for the movement of fresh and frozen salmon to market, embrgcing
allbéf the firms, functions,and activities involved in the process
from ﬁhe time of the catch until the product is placed on sale:gt
the rétail céunter, Most of the emphasig, however,vwil;.be;p}aced
55 those activities beginning with the receivinglstation Vherg ?he
catch is first transferred to shore, and those qf prqcessingland
distribution to subsequent owners.

In a study of an entity as complex as an organization ofi
independenﬁ firms and activities defined as a_marketing channel,
there are several questions which need to be answered:

1. What activities and functions are involved in thevchannel and
where‘are they located? While some activities are technologically
determined and cannot be shifted, others wiil appear to be footloose so
that they can be located in a number of poSsiﬁlé places. b#e purpose of
this study is to identify these latter activities and the .causal factors

. . . . 6 . .
behind their present location in the channel. In this study we have

Martin L. Rell (ed.
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identified two types of channels, one for exchange, i.e. nego-
ﬁiation, buying and selling, the other to carry out the physical
processing and distribution functions necessary to move‘products
to market. The location of specific functicns such as contact
withbbuyers and distribution from intermediate resellers has
changed ovér time; we have sought fo identify reasons for these
_changes. /

2. Because the-distribution channel is in fact a vertical
market system, what elements of coopsration and gpnflict appear
in the relationships between firms and channel stages?7 The
bsfructure of the channel in both its vertical and horizontal
dimensions has been examined in the coufse of this study. Com-
petition at the processor level, for example, is manifested in
rivalry for market share through large-scale: buying activity for
resale. It is also evident in the‘cooperative relationships which

have been established between processors and receiving stations

through both direct ownership and contractual relationships. It has

also led to less formalized tying arrangements with fishermen through

devices such as "boat accounts" as a way to secure the selling prefer-

ence of fishermen.

See Richard G. Gettell, "Pluralistic Competition,” in Bruce E. Mallen
(ed.), The YMork : Charnel (Mew York: John Wiley, 1987), pp 109-
113 gnd Bruca B, Mallen, "Conflict and Coopsraticn in MHarketing
Channels" in L. George Smith (ed.), R
ing (Chicngo: Awericau Marketing Associa




At the same time there are extensions of the conflicts between
institutional forces which have long dominated American food \
marketing} As supermarkets have taken over more of the retail
food trade, they have reached backward towara sources of supply.
While they have been content to let local wholesalers handle
their fresh salmon, they have increased their direct buying °
“activities with the processors for frozen salmon. ‘The role of
the local retailer has disappeared and that of the local whole--
saler has become less important. The function of buyer contact
which was bnce held by brokers has declined significantly. These
intermediate institutions in the salmon channel are in danger of
disappearing.

3. Whaf are the relevant costs and profits incurred within the
channel and where do the& tend to accumuléte? Many studies of dis--
tribution have voiced concern over the costs involved, in response
to a public suspicion that "distribution costs too much.”8 In this

study we have endeavored to measure both costs and returns of firms

at each stage in the channel in order to establish the current

status of the industry and to determine the costs of the various

processes and operations in distribution. Further, we have examined-

P.W. Stewart, J.F. Devhurst and L. Field, Does Distribution Cost. .
Too Much? (New York: Twentieth Century Fund, 1939); for a later
study on the same theme see Reavis Cox, Charles S. Goodmen, and - v
Thomas C. Fichandler, Distribution in a High-Level Economy (Engle-

- wood Cliffs, W.J.: Prentice~Hall, 1965). :




thé costs of distribution as a whole to exactly determine the
cost of distribution of saimon from the.source of supply
to thebfinal consumer.

4. What are the characteristics of the channel as a system
when the outputs of all stages are combined to produce one end
result? The salmon distribution channel in one way appears to
be quite flexible iﬁ responding to changing envirommental con-
’ditions. The computer simulation which is a major part of fhis
study is a demonstration of the ability of the channel to re-

structure the flow of product to meet new market situations. On

the other hand the management of the industry has been slow to

adapt to new technology. Even such simple changes as developing
standard container sizes and common grading systemns to reduce the
multiple handling problems have been resisted Qithin this industry
as impractical. Management information systems, such as standard
cost reporting procedures are rarely found in the industry, and a
major failing in improving the efficiency of market processes has
been the lack of adequate information on tﬁe state of current market
transactions.

5. How can the operation of the channel be improved? TFirst, this
study can contribute to a broader understanding of the changes taking
place within the channel as a result of changes in geographic.and
product form markets. Second, by identifying the weaknesses and
irnadeguacies of current management practice, several specific recon-

mendations cen he made to remedy the problems. . This study presents

1h




a prototype médélbof a‘éosf estimafing system for a fish‘prbcessor3
developed éfter direct observation of processing operations, which
>is not only‘poténtially useful as it stands, butvwhich can serve
as a guide for studies in other areas of seafood distributionj
The simulation model mentioned above ¢an also provide direction
both as a forecasting and as a planning tool. In forecasting, by
taking certain parametéré aé given, the flow of products and prices
can bé estimaﬁed. By éhanging'parameters, the sensitivity of‘déménd
pd’Changes.in_operating practice»may be estim;ted. It‘thus pﬁov?des a
place to test the impact of potential innovation within the chénﬁel,
or thé ultimate impact of changes in demand ﬁefore fhey.occur in thek
market. | |
This study incorporates several forms of aﬁalysis. Thé“iaéﬁ;b
tification of the sequence of activities inﬂthé channel wili 5;
studied through the development of process—fléw‘éffﬁctﬁrés fof'éééh
stage and function in the éhannel. The channel orgéhization and
» interfirm . relationships will be approached through anélysié of.
both the horizontal and vertical'markef stfucfﬁres. ‘Tﬁe'meaSQfe—

ment of cost and returns will be made from direct observation,

interviews, and inference from accounting data. Finally, "the com-

prehensive vieﬁ of a channel will be described by a simulatioﬁ
studying the elfect of demand and‘channél ﬁarameters on product
fiow.

The poWer of this analysis is not in the use of any one

technique alone, hut more in combination. Fach approaches the




phenbmenon‘of channel behavior from a differing perspective. In
combination, the object is to create an understénding which goes
beyond the confines of any one approach to the study of channel
lbehavior and performance.

Conclusions

Supply of Salmon:

‘1. Coho and chinook salmon, which are the principal species

-in the fresh and frozen salmon markets, originate in four states

and Canada with more than half of the total originating in British

Columbia.

2. The method of catch determines the location of processing
facilities. Trolling, which involves cleaning of fish at sea, is
more extensively practiced south of Puget Sound than it is to the

noi"oh .

The Markets for Salmon:

3. The market is shifting from canned to fresh and frozen
product forms.

4. The markets for fresh and frozen salmon are concentrated

in relatively few countriesf the United States, Canada and the
couﬁtries'of Wéstern Europe.

5. Estimated product flow for 1968 shows that of a total
American‘cétch of coko and chinook of 66 million pounds (round-
veight ), 37[million\pounﬁs (dreésed weight) are finally distributed
in frech or frozen form, with approximately equal markets in the

the rest of the United 3tates and arope, principally

ar Moo, e
and Prancce.




The Distribution Channel

6. The distribution channel can be divided into two sets.of
vertically-related organizations: .the‘"exchange" channel concerned
with negotiation and transactions, the other concerned with the
physical flow of product to ﬁarket. ' .

T. There is little evidence of vértical integration in dis-
tribution channeis, aside from the control by processors through
ownership or contract of receiving stations.

8. The number of fishermen is increasing despite declines in
earningsvsuggesting changes in the occupational structure of this

group.

9. Although measurable data on processor oﬁérations does not

indicate high levels of concentration, there is evidence of large-
scale buying operatioﬁs for resale. ‘

10. Wholesaliné of salmon is declining because of both high costs

. and the trend for large retail buyers to deal directly with lafée
processors.

11. ‘The large retail chains represent a balance to the poséible
market power of the large processor. Based on the available
evidence, price making behavior in the channel appears to be
reasonably competitive.

Physical Distribution

12. Physical distribution involves allocations between costs of
holding versus theze of mevement. There are distinet differences

"between cosgt alleocations for frozen versus frech salmon.




13. The product form is crucial to determination of the physical
distribution channel; the available evidence, however, fails to
describe what factors have been important to managers in making
this decision.

14. The type and quality of transportation limit the extent of
the market for fresh salmon to the West Coast which is served
primarily by truck, while air travel is used to serve selected points
in the rest of the United States. . r

15. Frozen processing is limited by the availability of cold
storage facilities. Once frozen, howevef, salmon moves freely
without the geographic constraints of fresh salmon.

~

16. The motor carrier is the dominant form of transport for

domestic frozen product movements; almost all interstate truck.

shipments are performed by carriers exempt under the Fisheries
Exemption of the Transportation Act of 1958. |

17. There is little standardization of containers, and multiple
handlings are common in distributing salmon.

18. The lack of adequate marketing information is a major handi-
cap to the efficient movement of salmon, both for buying and selling,
and for control over the physical distribution system performance.

Costs and Returns

19. Tishermen earn low or negative returns. However their con-
tribution margins are sufficiently high (about 50 percent) to maintain
groving numbers in opersition.

20. Receiving stations operate with average costs of 3 to 4 cents.

per pound.




21. Proééséé?téérﬁings do not appear to be high; two firms fér
which datélﬁés:;vaiiabie reporféd earﬁing a 3.1 and 11.7 percehﬁ
return. .Bésea 6h ;ontribution mafgin calculatioﬁs salmon appears
to be more attracfi&e than other species. Coéts of processing
were éalculated,‘indicéting that the direct costs for fresh salmon
are about one-third and frozén salmon aﬁout one-half of fhe diréct
costs of canned salmon.

22. Returns from wholesalers were between 5 and 7'perceﬂt,
while maréiné were between 1l and 17 percént.

23. Most retailing of sélmon occurs through supermarket ﬁéat
counters. Margins have been about 20 percent, while handling‘
gosts have been estihatéd to be about 15 percent; |

24. Total costs for channel operation are based on a system

‘3involving retailing in a Northwest metropolitan area, and

L4 percent of the total retail price. The directly assignable costs

were about 16 percent, the difference being‘the unassignable
overhead costs. This body of unassignable costs is then
alloéated by the wvertical price structure;‘

25. Evidenced by the inade@uate inforhation aVailaﬁle for
decisions, tﬁe quality of manasgement would appeaf to bé‘of lowk‘
quality.

Simulation Model

26. A noneptimizing, deterministic model of pricing and

distribution behavior of the salmon channel was developed.




Described as an information generator, it will indicate the

volumes and prices obtained in six markets for six different

product forms,'given predetermined parameters for demand, costs,
catch, volume,. and catch prices. The model assumes that the landed
or ex-vessel price and the required markup price can be determined.
‘If4demand éxceeds supply, it will raise the price until the market
‘will absorb the entire supply.

27. Two alternate models were developed and tested; one assumes
that freéh énd frozen are not competitive, and will distribute
supply over a 40-week cycle. A second model assumes that they are
‘competitive with each other, and the model simulates a-52-week cycle
££volving shipping frésh or frozen to markets dépending on cost.

28. Two demonstration test runs have been provided, involving
a) a change in markup and b) a change in demand. The results
indicate that the model can measure the effects of changes in

either parameter, and is thus pétentially capable of measuring the

impact of markets and channel costs on product measurement.

Recommendations
1. The salmon industry, and presﬁmably this applies to other
seafood-industries as well, suffers from a lack of adequate |
information. While data on catch statistics are plentiful, there

is little information available on the costs or returns from

processing and distribution operations. Programs to develop data on

economic aspects of fishery operation, and in this case on distri-
bution, should be undertaken in order to provide some form of
guidance to management in this industry.

20




2. Studies of costs undertaken in this investigation indicate
‘that direct costs of processor operation can be measured precisely.
The techniques developed here should be applied elsewhere in order
to provide reference data for managers faced with economic decisions
such as product choice or market alternatives.

3. Prégrams to develop cost reporting and monitoring systems

- for processing firms shopld be undertaken with assistance to these
operators in implementation so that they can achieve better
operating efficiency.

H. Fish wholesalers.would appear to need help in establishing
costs and improvement of operaticns. If wholesale firms are to
s;rvive, they must be as efficient as their larger competitors.
Therefore we would recommend similar programs to assist these
operations. |

5. Efforts in this study to identify at a macro level the
nature and structure of the proauct form decisions as currently
pfacticed by processor managements have not been successful.

In order to provide a better understanding, and to improve

management practice in this area, further study of the decision

at a micro, i.e. firm,level including both economic and non-

economic factors would be useful.
6. One major problem aifecting the industry is the lack of
comprehencive and current market information. The usefulness

of’ the Market News Service bulletins declines as the distance




from the disseminating office increases. We recommend the study

of possible application of electronic market information systems
to this industry, based on an anélysis of needs of the industfy and
possible alternative solutions to the provlem.

T. The physicél distribution system contains multiple handlings
of fish from one ccntainer to another. This is wasteful, not in
the loss of fish, but in the labor cost involved. We recoﬁmend study
of the feasibility of introducing a standardvgradingksystem in opger
to avoid the multiple inspections now being required. Further, we
also recommend investigation of the development of a common container
system compatible with all relevant modes of material handling, so
that fish may pass from vessel to store with a minimum of rehandling.

8. The returns in the salmon industry at all stages do not
appear attractive.y In all probebility these firms are operating
under severe capital constraints, although this was not~studied
during our survey. It is important to understand the financial
problems of this industry, and therefore we recommend two
studies in thié area: (1) development of rate of return data for this
industry through study of firm operations and (2) development of operating
function models which will define the rates of return under present
conditions. Further,ﬂwe would argue that it is important at this
time to examine sources of financing these firms,

9. TFurther extensions of the simulation model are recommended to
incorporate the operating cheracteristics of individual functional

rocesses.  The model in its vresent form is extensive in coverage
X ge,




descfibing the éntire channel but at a macro level. Wh:le the

‘effect of changé béth in ﬁaxkets angd dlsfrlbution technology

can be in orpbfated.throubh vérlatloﬁ in the demand elas ticitiés

and markup parameters, introduction of process detail would bermit

a more direct evaluation bf technological change on the profitability
of the industry.

10. Even within fhe present model structure, however, there are
several areas of potential application for this simulation whiéh
because of_budget and time constraints could not be explored.

One is the effect of demand shifts in various markets on the.
demand for fresh and frozen salmon products. The effect of change
in the slopes and positions of demand curves in these markets could
!
be measured in the differences in product volumes moving to specific
markets. For example, one hypothesis suggests that given sufficient
volumes in markets with a highly inelastic demand, under conditions
of‘reduced.supply there would be almost complete elimination of
consumption in price~elastié markets. Alternately, given highly
elastic demand schedules in all markets, the model could be used .
to derive the maximum prices that could be paid to fishermen or
other members of the distribution channel.

11. BRecause the data for most model parumu‘drq were not directly
available, the model prescnted here was based on estimated daty
from the study and by subjective estimates. Considershble

these egtimates is then c:




realism.of the results of the model operation. Alternately,

ways of reducing the information requirements of the model

have been proposed which would require minor changes in the

model program.




- Chapter II

"SALMON PRODUCT FORMS: PRODUCTION AND MARKETS

-

The distribution channel for salmon is ultimately gonsﬁrained
‘ by four environmental factorg:
.‘ 1. where salmon are caught;
’_2. hpw they are caught;

3. the extent of the market by product form} and

L. the location of the markets for fresh ana frozen salmon.
The first two constraints are.supply—oriented, determined within
the catch process itself; and; because_of conservation.:estrictions,
ghey ére interrelatedj'j All California:sglmoﬁ are préil—caught

”:and pgnce are normélly‘evisgerated onvboa?d the vessel; in contrast
v‘té étﬁer areas where‘éltgrnative methods of catching salmon are
‘ﬁfaqficed, aﬁd the fish-cleaning Qperatigp is_éccomplished ip the
?roéessor's plant. These two factors thep determine the.éeographic
lgéatién of the proéessing functions withip ?he channel.

The next two éﬁnstraints are the results of consumer taste, and
are also interdependent{ tastes vafy from one market to another.
The possibility of‘supplyingffresh'Or frozen Salmon to each market
is'limited by the physical distribution”facilities available.

Fresh salmon has been limited to local areas and marketsféerVéd by
relatively high cost but short transig—timeyair transpdrtafion.
Channel activities then are fixed'by the location and characteristics

o0

of the markel, and supply is limited by what is possible to deliver

‘within the channel.




Product demand, strictly speaking, refers to the rélationships
between quéntities téken by the market, prices paid; and incomes.
No attempt will be made in this study to estimate price or income
elasticities. .Whilé this is certainly relevant to a study of
salmon distribution, as the simulation model in chapters VII and
VIII will demonstrate, it lies beyond the scope of this investiga-
tion. Further, the data problems associated with demand estimates
in the multitude of product and geographic markets ‘become éo large
thalt realistic estimates based on data available to this study
would be extremely difficult, if not imposéible.

The data collected for this chapter cover the period 1956 to

1966, the latter year being the latest for which complete data

are available. Where more recent statistics are available, they
have also been included. The beriod of 10 years appears to be a
reasonable period to measure trends. The technology.of both
processing and distribution has been relatively slow to change,
and there would seem to be little signifibance in extending this

period to an earlier year.

‘The Catch
The characteristics of the catch are of interest for two
reasons, First, the geographic distribution of the éatch volume
identifies the geographic locaticn of the initial stage in the
channel. The proximity of the catch to precessors and marike

dictate the types of facilities which must be provided ¢




“: also determine in -some measure the structural characteristics of

: the industry.  Second, the type of gear used will determine the
type and lécafion of processing functions. Troll-caught salmon
are:ponventiénally cleaned in the boat because of the dangers of
spoilage as a result of delayed evisceration. Because of

tradition and location of fishing grouﬁds relative to processing
activities; on—board.evisceration is not normally done in gill-
netting and éeining operations, and as a result,.the fish mu;t:i .
be brought into a processing station with a minimum amount’éf -
delay. The cleaning activity is thus located on shore rathéf
than at sea.

Déta oﬁ the world production of Pacific salmon are provideéi
in appendix table A-1 and summarized in figure 2-1l. Because of
the  random nature of the salmon species, runs teﬂd to be cyclicalé
and.'erratic and the volume will vary considerably.by country and
time. The distribution of species b& country is uneven, and of

“the four countries engaged in salmon produgtion, the Japanese
pfoduce the largest total volume of salmon; hqwever most of this
is cohcentrated in pink salmon. Their catchesvof.both chinook
and .coho are smaller than those of either the Uniﬁéd‘States or
Canada. The dominant producers of salmon species of the fresh
and frozen mérkeﬁs of the world are the United States and

Canada. In facﬁ,'from the FAO data there is no reported volume

of frozen salmon being exported from either Japan or the Soviet
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World Total

~ ~-Japan
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Years
Apperndix Table A-2




Union.9 This is not true in canned species;_the Japanese are
the largest cenners of pink salmon, and a major share of this
production is exported.

The distribution of the salmon catch among the four Pacific
‘States--Alaska, California, Oregon,:and Washington--and British.
Columbia is describédrin table 2-1. For a typical year (the
:mqstvrecent year for which full dafa vere available was 1966),
the distribution of coho and chinook species by States and
Province are as follows:

Table 2-1

Distribution of Catch, Coho and Chinook, by State and Province

1966
(Million Pounds)
_ » . round weight e
State/Province Chinook Coho Total Percent

Alaska 9.4  16.1 25.5 21.3
California 8.3 1.1 9.k "'7.8

Oregon | 3.7 8.7 12.h  10.3

Washington 5.9  12.8 18.7 ' 15.6

British Columbia 15.3  38.7 s4.0  L45.0

TOTAL W0 85.7 100.0%

Source: appendix table p-2

Data obtained from the United Kingdom Ministry of Agriculture Food
R . . . N o 7

and Fisheries indicate that in 1968 only TOO pounds of frozen

salmon were imported from Japanu and none from the U.S.S.R.




Because salmon are sold in a world market and also because
several American firms are active in British Columbian fisheries,
it is logical to consider the American and Canadian supply as a
unit. British Columbiakobviously dominates the total, followed
by Alaska. The three remaining States only contribute 33.2
percent of the fotal catch. The location of the catéh is shown
in table 2-2, indicating the relative importance of each district
.for chinook, coho and the total of ali salmon. Desiite fluctuaﬁgon
vin the data, there appear to be no pronounced changes in the
relative proportions over the period 1956-1966. To indicate the
importance of each area, data for 1966 are recapitulated in the
summary table--table 2-2.

The dominance of British Columbia is again indicated in all

species, although the degree varies considerably. In chinook, the

- major catch areas aside from British Coluhbia are southeastern
Alaska, western Alaska, the Columbia River, and northern California.
Coho appear to be caught over the entire region with the exceptiong
of California and western Alaska. Chinook and coho are more important
to California, Ofegoﬁ, and"Washingtoﬁ than to Alaska and British
Columbia. Although the latter dominate salmon production in all
species,(fhe volume of the other salmon spegies is more significant
than fhose of coho and chincok salmon. |

The manner in which salmon are caught will dictaté where the

first channel production process, the evisceration of the fish,




- Table 2-2

- Salmon. Catch by Area - 1966 .
Percent of Total Round Weight
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takes place. Troll-caught salmon are cleaned at sea, because the
vessels tend to stay out morebthan’a few hours and the spoilagé process
is enhanced if the fish are not cleaned‘as soon as possible. In

table 2-3, the portions of the catch caught by troll gear for

chinook and coho by area are presented for 1966. (For data for the
period 1956-66, see appendix A-L4,) For both chinook and coho areas

(with the exception of.central Alaska, the Columbia River, and in

recent years, the Puget Sound), the major share of salmon are caught

N s
by troll. TFor these areas, then, the cleaning process is not a

processor function but that of the fisherman instead. Where salmon
rafe‘caught by gill net and‘seine,processors must take on the cleaning
function-as well. Because of.the flexibility of most fish processor
operations, this task can be added or not, depending on the source of
fish for the day.

In general, there is a lower proportion of troll-caught coho
than of chinook salmon."The major exception to this has been the
Columbia River area. The Washington Columbia River chinook catch
is predominantly a troll,catch; while the major share of the
Oregon Columbia River chinook are caught by gill net. In coho
salmon, there‘is a higher percentage of troll-caught coho for'the
Oregon fishermen. In this area of the Columbia, there appears to

be a shift away from trolling as a method of catching salmon.




Table 2-3
Troll-Caught Selmon as a Percent of Total Weight of Salmon Landed - 1966

(% 1bs. Troll-Caught)

Area Chinook A1l Species

British Columbia : . . , . . . 23.7
Alaska - South Eastern Area
Central Area
. Western Area
Washipgton.--Puget Sound
o Coastal District
Columbia River
- Oregon - Columbia River.

Oregon Coast. -

California —,Al; Areas

Source: appendix table A-L (all spegie;) '

Product Form

Salmon is pfoduced and marketed under four major product forms:

fresh, frozen, canned,and cured,. Production and impoft déta of the
major salmon producing countries are shbwn'in table g-h;- Data on
import volume are included with the prbduction.data because
production processes may take place on both domestic and imported
fiéh. From other sources the Canadian data appear to be the most
complete of the four countries whoée data appear in the table in

terms of product delineation. The dsta on product form by Japan and




the U.S.S;R. for internal consumption are not available for this study.

The volume of fresh product for the United States was estimated, as
these data are not available in published form. The estimating
procedure involves some possible error, as it relies on product
conversion from round weight, although a check against Canadian
data showed that it was reasonably close.lo

Production figures for the U.S. and Canada involve an
unspecified degree ‘of double counting because of the naturé of
the production process. Fresh salmon can be transformed into

N S

either frozen or canned product forms, and frozen salmon can be .
changed into either canned‘or mild—cured product forms. As long
as the product stays within the originating country, this double

counting will be minimal. Fresh and frozen inventories would be

expected to clear at least once a year, and annual data would

therefore reflect final product forms with only negligible error.

10 The estimating equation used to derive fresh volume in dressed

form is as follows:

y = x1(1/85) + x2(1/82) + x3(l/62) + 1/82)

Xh(
when %, = fresh product weight dressed

Xo' = frozen product weight dressed

%3 canned product

x), cured product form

Yy total volume in round weight




However, a substantiél volume of fresh and frozen salmon’crosses
the bordgr»bgtweenuthe United Statgs aﬁd#Canadalin'both directiqﬁs.
Prodgéﬁs_which are reported as fresh and_f;ozen in one country paﬁ
be copverted;iﬁto anqthér product form in the other; therefp;e.ﬂﬁ
combined production estimates and hence the estimafes,of ;up?%y ‘
available for world consumption,are subject to some potenﬁial;aﬁdt

- undetermined error.

Table 2-L

Salmon Product Available for Distribution - 1966
‘ "~ (Thousands of Pounds) '

S ~ Production ‘Importl - :Tétal

Fresh 26,016 1,761 27,810
Frozen 15,703 6,532 .. 22,235
Canned’ : 209,023 589 209,610
Cured _ 12,569 - 131 .. 12,700 .
“Canada 4 ' E
Fresh 7,118 - ~ 1,323
Frozen 25,772 2,725

Canned , 87,263 2,205
Cured = B 790 -—

Japan

Fresh S -
Frozen . o Ll
Canned _ 50,486
Cured -
Unspecified 217,927

USSR : ‘
Canned. 7,937
Unspecified = 107,330

Source: appendix table A-5




Over time feﬁ changes are clearly evident. The one
significant change has been the reversal of positions in the
production of fresh salmon between thé United States and Canada.
The American production volume in fresh product“form haé increased
from an estimated 10.0 million pounds in 1956 to 20.5 million
pounds in 1966, while the Canadian volume has declined from 8.1 to
6.7 million pounds. This may in part have been caused by a decline
in rail express service accompanyiné the decline of the_passengef
* train. It is more difficult now to move fresh fish directly from
Canada to market within the United Stafés, except Wi%hin local areas

or by air shipment. In addition one Canadian manager said that it

~

was more profitable nc./ to ship frozen salmon from Canada to Europe
than to the U.S. or eastern Canada.

The exports of salmon products by country of origin are shown
in ‘table 2-5. The United States and Canada are the only sources of
fresh Pacific salmon and the major sources of all types of salmon

in world markets, although most of their volume is exported to each

other. They are also the major sources of frozen salmon, although

Japan has been a factor in this market. TFor canned salmon, the
addition bf‘Soviet Russia to this list includes 2ll of the Pacific
salmon exporting countries. The significant change which has
occurred in the pattern of world salmon export markets is the rise
of U.G. canﬁed and frozen products, the latter within the last

2 years, While this suvggests a relative decline in per capita




Table 2-5 :

Exports of Salmon Products by .Country
(000 pounds) o
1959 - 1960 19561 1962 1963 1964 1965

. S. »

Fresh . 1,764 1,676 1; 102 1,543 2,866 1,102 1,543 4,850 22, 560 1,323
Frozen ' ) 9,236
Canned 5,213 6,688 9,278 13,851 11,930 7,790 8,983 10, 228 20, 936 24,900
Cuzed | 636 353 495 492 531 641 569 577 1,006

7,613 . 8,717 11,175 15,886 15,327 9,533 11,095 15,655 44,502 35,459

5,952 8,598 15,212 10, 362 6,173 4,850 2, 866 3,086 1,984 1,543
“roses 7,496 7,496 7,716 11,685 9,700 9,921 g, 700 11,244 13,007 16,755
Comed 32,187 . 24,030 61,289 34,172 15,653. 18,519 23,589 33,731 . 39,683 26, 455
Curzd 48 103 77 54 56 41 64 135 105 130

TOTAL 45,683 40, 227 84,294 56,273 31,582 33,331 36,219 - 38,196 54,779 44,883

Javan . . . _ . ) :
Frozen . 1,323 6,173 13,007 3,086 4, 850" 2,646 2,425 . 2,646 3,086 882
Canned 93,256 69,005 128,679 137,128 82,673 58,863 121,695 65,698 61,950 83,114

TOTAL 94,579 75,178 136,626 140,214 87,523 61,509 124,120 68,344 65,036 . 83,9%

U.S.S.R, v . .
Canned - 7,937 . 5,512 10, 141 5,291 . 8,157 9,259 9,039 7,055 - 7,937

Sources United NationSjFood'and Agricultural Organization. Yearbook of Fishery Statistics,
~ selected issues. S : : - — :




consumption of canned salmop product forms within the United States,
the daﬁa fluctuate too widely to confirm‘tﬁis as a trend.

A more detailed presentatioﬁ of trends in United States exports
and iﬁports is in table 2-6. Imports generally have declined in
fresh, frozen,and most significantly in the canned product form. At
the same time the United States has become a larger exporter than
ever before. The data show increased exports in fresh, frozen, and
canned product forms. Ffesh and frozen product form exports have
increased to the éoint where they are approximately equal in
physical volume to that of canned prodﬁcts,which hé;e also increased
rapidly within the past few years. Whether this indicates a decline
in U.S. domestic consumption can be seen in data on estimated
consumption by product from within the United States (table 2-8).

It should be noted that fresh and frozen exports are a
major share of U.Sf production, while the expanded volumes of

canned salmon exports in the last few years are only a small

fraction of total U.S. industry output.

The Consumption of Salmon Products

The consumption of salmon products was estimated for the world
and also for major consuming countries under four basic product
categories: fresh, frozen, canned, and cured (see appendix table A-6).

Estimates were made by taking producticn figures by country, adding

import volume, snd sublracting exports. TFor two major consuming

countries, Japun and the U.S.S.R., produet form consumption data




Table 2-6

U.S. Salmon Imports and Exports
(1000 pounds)

1557

1958

19592

1960

1961

1962

1964

1965

1966

1967

12, 940
28, 202

15,677
24, 401
82
21

26, 180
29, 226
70

7

19, 700
31,154
14
|40

13, 472
19, 113
8
48

12,309

7,167
16
.25

9,735
6, 843
19
45

8, 818
236
3
102

7, 861
101

40"

90

8,296
589
42
89

8, 315
o121
9

51

49,181

(=2
..

w0 Gy OV

0 N

o O

[ 931
w

55, 483

1,083
9,277
491

32,641

2, 849
11, 924
529

19,517

1,094
7,736
639

16, 642

1,508
8, 978
569

9,159

22, 560
20, 924
1,000

9,016

19, 845
20, 484

78,920

18,911
20, 543

Co
$
~
-
N

noris of Foreign Products

10, 851

15,302

9,519

11,055

44, 484

40, 329

39, 454

‘Sources

selected years.

U.S. Bureau of Commercial Fisheries, ncw NMES.

Importé and Exports of Fishery Products,




were not available and consumption éould only bé.ciassified as
unspecified in form.

The trend of world consumption is probably better identified
in percentage térms (as shownkin appenxix table A=T). Worldwide

consumption patterns are shown in summary form in table 2-T.

Table 2-T

Woridwide Consumption of Pacific Salmon Products
Three-Year Average Percentages by Weights 1956-68 and 1964-66

b

Product Form 1956-8

Fresh 6.7%
Frozen 6
Canned : 83.

i 3

Cured*

TOTAL**¥ 100.0%

Fresh + Frozen

Cured, smoked, pickled, and other processed- forms may be
understated in that fresh and frozen imports may be transformed
in tne importing country. :

s Does not include unspecified consumption of Japan and the U.S.S.R.
Source: appendix table A-6
‘The data are arvanged in thrvee-year average percentége distributions.
by product 1n order te reduce the fiuctuations inherent in data
which are derived from production volumes,

ge

These patterns clecrly indicate a change from canned product

forms toward fresh and frozen salmen. The specific reasosns for

40




this change are not clear, although it can be argued that it is partly
a result of changing taste which appears to be reflected
in other species of fish as well. However it may also be a fesult
of imprqved supply conditions in salmon distribution, ‘suggesting
A thatmfr?sh andifrozen fish are more easily‘moved to market_and
"”théménd'prOducﬁ may be superior-to that of even 10 years previous.
" When cénsumption data for the four principal coﬁntries are
éxémined, a similar pattern can be noted for the United States,
the ﬁgited Kingdom, and France; only Canada has increaséd>its share
- of canned salmon of the total salmon consumed within ﬁhe country.
Thése data are shown in table 2-8 which also -indicates a rising
worldw1de market for fresh and frozen salmon product f‘ormslll
This may be surprising considering the relative costs of
transportiﬁg theée»different_forms to major imﬁorting countries

such as the United Kingdom and France.

Summary

Four environﬁental factors determine the distribution‘channel
for fresh and frozen salmon: the location and method of the catch
the extent of the market by product form, and the geographlc
location of these markets.

1. Pacific salmon are produced by four countries: ' the

United States, Canada, Japan and the U.5.S.R. The species, how-

ever, vary considerably by country, and the principal species

in the fresh and frozen product markets, chinook and cohosare

e Market for Frozen fish (CECD,

Nl




Table 2-8

Pacific Salmon Product Consumption by Major
Consuming Countries 1956-58 Compared to 196L4-66
Percentage Share by Product

United States Canada United Kingdom France

Product  1956-8 1964-6  1956-8 106Li-6 1956-8 1964-6 ‘1956-8 196L-6

Fresh | 7.9 13.8 16.2 13.5 0 1.1 6.4

Frozen 6. - k.6 10.9 11.9 6.8 . v . 64.8
Canned Th.6 TO. 4 R73.1 93.2 . . 28.8"

")

Cured#* 7.8 6.9 2.6 1.5

TOTAL 100.0 100.0 100.0  100.0

Fresh & 13.2 18.4 27.1 25.4
frozen .

* Much of the frozen salmon consumption in the United Kingdom and
France may be in locally cured and smoked product form and is not
reported as an imported product in those countries,

Source: appendix table A-7

found in all four of the Pacific Coast States and British Columbia.
British Columbia clearly dominates the catch volume, followed by
Alaska, Washington, Oregon,and California.

| 2. The method of catch determines the location of processing
functions. There ig a higher proportion of troll-caught chinook
than of coho salmon. Furtherkthe incidence of troll-caught salmon
in general is substantially higher for the Cslifornia, Washington @
and Oregon coaste, yhere alternative methods of catching are

restricted, thon for other regions.




3. While salmon is produced under four product forms, the
available data indicatéfoﬁ é'wbridwidé'.ﬁésis thét there is a
shift away frém‘canned toward fresh and frozen product . forms.
There also appears to be a shifting fegional emphasié in fresh-
and frozen production; Canadian production has been changing . .
from fresh toward frozen forms because of the changing
transportation alternatives, while American production‘has$b¢en
moving toward: fresh production.

.h. The markets for fresh and frozen salmon appear to be. .

concentrated among only a few countries. However, the rates of

growth of these markets, combined with a relatively unchanging,

supply have created an environment in which prices have been . . . .

\

\rising because of the increasing quantities demanded by the - .
\ : .

\

fgxport market.




Chapter III

The Distribution of Salmon

How do fresh and frozen salmon move to market?  In this chapter,

we wiil describe the process in two ways: first by estimating the
physical volume of salmon moving from origin at dockside as the fish
are receiied from the fishermen to the final resale markets to the
consumer and second, by description of the channel in both structure
and sequéhce of activities. The physical Tlows are estimated from
interview data, combined with published“information on catch volume,
export volume, and the movement of salﬁon into’ the Chicago and New
York City wholesale mariets. Data on channel structure and mafket
processes are derived from a combination of interviews and published
data. After identifying and describing the market structure of the
distribution of salmon, we will analyze the implications of

channel structure on market conduct and performance. As a third and
final test, we will consider the channel as a ;eries of vertically-
linked markets using published‘data to infer the nature of market

behavior.

I. The Flow of Product to Market

A majqr~objective of this study was to establish the direction
'and, if possible, some gross measures of the volume of salmon moving
in both fresh znd frozen form tc major market areas. Considersble
detail is avsil > on the volune znd direction of exports of salmon

in varicus product formz bokh on a nationa sz and by customs




district within the United States, For domestic movement, both the
~New York and the Chicago offices of the Market News Service of the
National Marine Fisheries Service (formerly U.S. Bureau of Commercial
Fisheries) report the volume and origin of salmon entering their
respective wholesale markets, Such data are not available, however,
for other parts of the country; and further{ they do not include what
appear’ to be substantial movementé of salmon outside of the wholesale
channel, moving directly from processor to retail chain. Espimates-
of total movement of fresh and frozen salmon must therefore include

other 'data ‘which provide greater information about domestic movement,

To solvevthis problem; we surveyed through direct interview

all Oregon and Washington salmon processors, the California

processors represéﬁting the largest share of output in that S%ate'
and a representative group of ?rocessors“in Alaska and British
Columbia. The survey interview (see éppendix F-1, VQlume II)
requested specific information on sources and markets with some
indication of relative volumes. Data made available were reported
either by value or by weight, requiring transformation to a

common basis. Beéause of différing area practice, allowance was
made’for thé method of catch, whether troll or otherwise, as this
affects the reported weight estimates; 'Normally the distribution

of the catch by destinalion area was provided as an impressionistic




figure without recourse to documentation, and hence subject to error
of respondent recali. Two .of the larger firms in the industry were
reluctent to identify their markets. ‘Percenfage distributions by
destination area were developed by a procéss of aggregation by origi-
nating states for the 1968 season. When supblemented by published
data, thisAprovided a basis for making approximate measures of the
volumes of movement. The specific method of calculation and the
intermediate survey tables are described in gppendix B-é. Chinook
and Coho salmon vwere used as the basis for calculation because other

species only enter the fresh and frozen market on an erratic basis.

The final estimates of product flow are shown in figure 3-1 and

the accompanying table 3-1. Briefly, we havé estimated that from g
total catch of 66 million pounds of chinook and coho salmon by the
four States aﬁproximately 37.4 million pounds were available for
distribution in fresh or frozen product form during 1968. g

this was added 4.9 million pounds of imported salmon from British
Columbia. Of this total; Vest Coast consumption is approximately
15.1 million pounds, that of the Midwest and East Coast is 12.0
million pounds, while total exports to all countries wnounfed to
15.2 million pounds. The most striking impression is the dominance
of both the exports and East Coast markets as receiving areas for
salmon products. The Fast Cozst market volume is larger. than that
6f any single local nmurket & is also apparently larger than the
combined urban markets of Californiay it would therefcre appear to

ezert a dowinant influence ov prices in the total salmon market.
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Figure 3-1
The Major Movements of Fresh and Frozen Salmon for the 1968 Season
~ (millions of pounds)
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Table 3-1
Source and Destination of Pacific Coho and Chinook Salmon’
As Estimated For 1968
(million pounds) o :
Product . Flow ' Distribution

State : Net of
Catch  Shrinkage Cammed Mild- Intermediate
Cricin Volume (1 - .85) Fouiv. Cure Not Tmports Net Other Scurces Source Destination Areas

- Alaska Wash. 'Oresgon Alaska Wwash. Oregon <calif. MidWest East
. Coast
3.8 11.3 1.3 9.1 - - - 9.1 not 6.8 - 3 - -

. estimated

2.8 .9 1.5 17.4 1.6 25.8 2.6 1.8

‘1,9 1.9 - 8.6 - 8.7 1.6 L.l 1.3
i - .8 7.2 L.l 1.2 - 1.5

Tobal Frojuct Ferm: Total Distribution

£.0 9.9 15.1 3.6 37.h  L.9  L2.3 ~Intermediate-

Distritution to other Source Areas..eessssececses Tol 2. 6.0 57.8

" Sum of Intermediate Transfers.seesses 155 . N
' . 2.3
Fnd Consumption by Arcaeeeecesesssses 2.6 .8

Total West Coast Conswmption 15.1

Source: See Appendix B-5, B-6, B-7




The magnitude of the two largest‘marketsvfof exporﬁs, Britain
and France, are also greater in size than any one urban market and
would appear tu be importanf contributors to the determination

of prices and markets for salmon.

When the estimates of domestic movement are compared to the
data reported for the Chicego wholesale market in téblé 3-2, we may
note that the reported volumes are substantially below those of the
estimated volumes from our survey. The differences may‘reflect either
errors in eétimation or the movements of salmon which do not pass
through whblesale markets, such as the direct sales by processors
to food store chains which are shipped directly to chain store

warehouses. Data in table h—lg, Chapter IV, indicate. that the

reported volume of salmon transported has declined by more than

half from 1956 to 1966. 1In view of the high and increasing concen-
~tration of these chain stores in both purchasing and reseliing td 
final markets, fhis discrepancy is not unexpected. AsAan additional
factor underlining this discrepancy, we may also note the large
shares held by British Columbia processors in‘tﬂese markets,
contributing almost half of the volume in the Chicago market, and

an even larger share in the New York City market.

The Direction of Lxport Trade

Data on export volume by cowitry of destination and product
form are available for both the United. States and Canada, although

the classification by preoducts is slightly different between the




Table 3-2

Wholesale Market Sources - 1968
(Data in thousands of pounds)

Chicago:. ‘ State & Province:

Species & Form California Oregon Washington Alaska

Chumnm : 0.1
Chum Frozen ) 24.5
Chinook .5 12,
Chinock Frozen 27,
~ Pink Frozen ‘ 6. 8.6
Coho . . 42,
Coho Frozen ‘ . . . 79. 74.0

Steaks 1.2

TOTALS . 39.38 21.0 192.2 290.2

Source: National Marine Fisheries Service, Market News Service.




“two countries. The United States data are available for both 1967
;and 1968 whlle the Canadian data are llmited to 1967 at the time
of writing.' A summary of the American data appears in table 3-3

and a Canadian summary in comparable form is shown inltaple 3-4.

iIn general,'they indicate the dominance of each Country:as a

'preliminary market for the other's fresh and'frozen salmon. In
combinatiom, these two eountries take 25 percent of the tombined
:total, although some of this is‘undoubtedly‘reexportea.vf The ;
- next most important receiving countries are the United ﬁingdom?.
fand;France, which together account for aboﬁt half of the:totai;
__eXport volume of both countries. Substamtially‘iowerg bmtfof'?
major'significance, are'Sﬁeden, Jaban; Belgium,'the Netmetia;ds;;é
and West Germany. The combined totals of these seven-countries
accounted for 94.18 percent of the total export volume in 1967.
| Comparlson of the 1967 and 1968 volumes 1nd1cate that there
was little significant change in relative pos1t10ns by country.
While data from two years are not sufficient to establish a
trend; they do suggest that these markets appeat to have some
stability over at least a .shortrun period and;that demands once
‘established will tend to be mai"htained |
One ambiguity 1n the United States data has been the definition
of what constitutes "fresh" solmon, and this has not been resolved
:to datevbyfcorrespondence., In 1967, ‘there vere 2.4 million pounds

of fres h salmon moving to overseas markets according to the

published data; this declined to 737 thousand pounds in 1968. The




Table 3-3

Total U.S. Exports of Fresh and Frozen

Salmon 1967-1968
(thousand pounds)

1967

1968

Country Fresh

Total
Fresh,
Packaged Chilled Frozen

Fresh  Packaged

Total
Fresh,
Chilled  Frozen

United Kingdom 105

France ‘ 322
Sweden
Japan '
v Cahada
Netherlands
_Belgium
‘W. Germany
Norway
italy
Denmaﬂc
Switzerland

Australia .

Other - . 49

TOTAL 1,736

105 4, 530
442 4,775
1,621

2,156

1,136

625

667

443

54

15

27 27 79

290 339 126

79
31

678 2, 414 16, 497

79 4,281
31 3,948
1,754

2,902

853

387

620

196

34

13

53

193

115

174 158

747 15, 507

Source: U.S. Bureau of the Census FT 410 Exports of the U. S,




Table 3l |
Total Canadian Exports of Fresh and Frozen Salmon - 1967

(thousand poﬁnds) '

Country ‘Fresh‘ Frozen Total % of Total

United States 1,755 6,463 - 8,218 - 35.6

United Kingdom 7 4,989 . 4,996 . 21.6

. Frrva_hncé o ' 6, 160 ~6, 160 v 26.7
Sweder, " 718 778 3.4

Japan w1 a7 Doz

Netherlands® =~ ° ' ’ 544 - 2.4

-Belgium . - S : o 679 . 35,6
W. Germany _ o v . ..456 . . 2.0

Italy ‘ 214 0.9

- Denmark ._ = ' _ 435 Lo
Switzerland | 9 19 0.3

Australia o 121 o121 os

Other | 27 337 364 R

TOTAL 1, 790 21, 301 23,091 100. 0

Source: Canadian Export Statistics, 1967,




movement of fresh sslmon over such distances by other modes than

air is difficult to perceive because of the long voyage times.

However, air carrier statistics do not show fresh salmon to be a

major commédity, and major shippers have commented that air ship-
ment of salmon to Turopean destinations began on a significant
scale only in 1969.

The importance of individual areas for exporting to the market -
is shown in table 3r5,which.identifies exports by product form and
~destination countfy. Seattle is the dominant source of exported‘
salmon for all major importing countries. While there ére some
direct movements from Alaska, principally to Canada and Japan, the
bulk of salmon ultimately exported passes through the Seattle
Customs District. Other major ports\are San Francisco and Portland

in that order. Both Los Angeles and New York are toe far from a

source of supply to be competitive exporting regions.

II. The Organization of the Marketing Channel

'Having provided a measure of physical movement of\fresh and
frozen salmon to market, the next step is to describe the structure
of the channel through which these product forms pass. A channel
is a series of stages and links between stages by which the product
moves to market. Inithe context of this study, the channel includes

several stages: fisherman, receiving station, processor, wholesaler,




Table 3-5

Exports by Major Customs District - 1968
(000 1bs)

Customs District:

Seattle . Portland San Francisco Ancﬁoragé New York Los Angeles -

Courtry - Fresh  Pack. ¢ Frozen Total Pack.  Frozen Totalv ‘Fresh - Pack. Frozen ' Total Fresh Pack. Frozen . Total Fresh Pack.  Frozen Total Frozen

United Kingdom - . 4,042.0 4,042.0 ' 51;6 130.6 1 15. 2 1 13. 2 . 20. 4 20. 4 ' 3.4 .
France 3.472.3. 3,492.3 108.2  118.2 ; 278.0° 278.0 : 4.7 2.7 v
Sweden : ' 51,6323 1,704.4 ‘ : 6.1 6.1 '

Japan ' 1,232.0 1,241,3 , . 1613,3 1613.3

Canada 338.6  591.9 : - .. 278.4  349.7

Netherlands 365.9  370,0 i 10,0

Belaium 565.2. 5%0.2 ) 2.0 10.0

W. Germany . 119.6 128.7

Nonway ' 34.0 34.0

Italy . 13.0 13.0

Denntark 48.0 48,0

Switzerlund ) 192, 6 192,6

Australia 94.1 94.1 - ' . : 6.0

" Other - - 30. 4 30.4

TOTAL 3640 28.9  12,180.0 '12,572.9 109,0 2,0 184.8 g : 503.4 70.8 0.5 1897.8 '1969.1 7.0 164.9

“Packaged X
Source: U.S. Customs District Tabular Reports,




s

retailer, and cold §torage warehouse. TheAliﬁking functions are
performed either by firms within these stages-or by additional
firms: ‘transportation carriers and brokers. For the most part,
these firms appear to be characterized by bbth independenﬁ owner-
ship and linking relationships which are open to change.

fhe chénnel processes appear to be divided into two parts,
the exchange channel in which transfers‘of ownership take place
through buying and selling opefations; éhé thé physical_distributibn
channel by which products move to market. }h this chapt?r, we will
‘emphasizc the exchange channel, as;transactions of ‘ownership
transfer will determinébthe ﬁltimatébpaﬁh“ofléhe:produét'thfoﬁgh
the physical distribution channel. While we will offer a brief
description here of the nature of the physical distribution channel,
further discussion of the problem associated wifh the logistics of
salmon distribution will be delayed until the next chapter. In
passing we should take note that although we afé separating the.
exchange and physical distribution actiVities,.in reality we often
find these two groups of functions operating through the same

channel institutions.

A marketing channel can be described in several ways: as a

set of systematic relationships; as s series of functional tasks
which have to be pericrmned S oag set of institutions which can

be arranged in structurcs, both horizontal and verticsl. The

DY oy e I T P L T I S | T ~ 3 Yimmen s oed KRV R I
Pirst will be the nltimote goal of s ostudy through simulavion




of the channel processes. The seaond and third are ﬁha faaks afl
this and the following chapter.

~The exchange channel has the principal task of-buyiqg and aelling,
and therefore the principal funcﬁidhs are the transactions themseives
and providing the information necessary for the transactions to take
place. Because firms will only entér this industry to earn‘profiﬁs,
. profitability should indicate both structure and fendencies toward
efficient performance. The exchange channel is describedlin"
“figure 3-2. The customary form of this channel is from fisherman - }
vto receiving station to processor (also referred'to by the trade as .
a "priﬁary wholesaler") to the retailer. However, there is sufficient
- variety so that this describes only part of the distributi;h chahael
process.

Channel linkages as reported in the survey are shown in table 3-6.

These linkages are reported as indifidual firms have described them.
Because of unwillingness to disclose their business relationships o;

through other lapses in reporting, this may not include all of the

relationships among respondent firms. However, they add further

aapport to the heterogeniety of channel relationships described jn_A
figure 3-2. The principal channel relatiaaahiés as expected afe
those of receiving station to processor, processor to Wholesaler,
and from wholesaler to retailer.

The most common variation in the pdast has been the intercassion
of the broker between the processor and_wholesaler. The broker's

role has been facilitative in that the broker does not ordinarily
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take title or arrangé processing of the salmon,‘but merely

negotiates a transaction between a buyer and a seller.

Table .3-6

Linkages by Type in the Exchange Channel

To: o . Processor Wholesaler - Retailer

From: = Receiving . ,
Station W1 . ko 11

Processor R IE 63 Lo
Wholesaler 18 54 66
Retailer

Broker

Source: survey data

R )

Furthe; fariation occurs when processors or wholésaiéré bﬁy‘
from each other in order to fill out orders or to.pass on excess
purchases to balahce supplies with market demands. fhere aré éfén
‘sales from wholesdlérs ﬁo proéessors for the same reasons. Sgiéé-
may be arranged through two successive brokefs, and this héé béen
common in overseas sales. In export transactions, ﬁrocessérs,
brokers,and even local wholesalers will deal with brokefs éﬁd
import wholesaleré in other couﬁtries. It is also_becominé
incfeasiﬁgly commoﬁ’for‘lérge proceséors to bypass the entiré‘
chain and sell directly to large retail food chains; withoﬁt

intervention by other ownership intermediaries.




Finally, for specialized prdducts such éé smoked and mild-
cured produéts, there may be séparate chanﬁels by which salmon
are sold directly to smokers, cufers, and lox manufacturers by
processors, receiving stations, énd even fishermen. After
progessing, these specialized products ma&_moveiback into the
same channel as the more conventional products, ér they can
move into entirely diffefent channelé to reach other markets. -

There appear td’be‘twofdaﬁihéﬁf Eﬁéfﬁéfé;ié£iééf§f;tﬁé'
channel: its flexibility and the maintenaﬁce of stable business

relationships. There are many different ways in which the

product can reach the market}~;A siné;eﬁfi?mfmayfﬁ§ezsgVéral

channels either at the same timé‘or iﬁ éequénéé;.FDéfihitidns of‘
market areas by channel sfage show strong overlap as the survey
data in fable 3-T7 suggests.

The stability of the chanﬁel is réiatéd both to the continued
presence of member firms and the enduring relationships between
specific éairs of firms. The nﬁmber of po;siblé'arrangements
between channel member firhé is éiﬁésf iﬁ£iﬁi£g;vaﬁa”iinkégé$
appear to be created in response'to two factors:  the availabiiity
of supply and.the price.' In a sense, the ownership channel may
be viewed as a grid paﬁtefn‘of nddesAidentifyingbiﬂdividﬁal firms
(see figure 3-3). The actual path through these nodes will be
establiéhed in response to entrepreneurial perceptions of market
opportunities dictated by the supply andvpriées for both buying

and selling.




Table 3-T

Percentages of Type of Firm and Distribution Area of Responding Firms

Type of Firm Tocal In-State West Midwest East Coast Export Total N

Wholesaler only 25.0

Wholesaler-
" Retailer 22.2

Processor 12.1

Processor-
Wholesaler 12.3

Broker 8.7

7 Buyef 66.7

Retailer only 50.0

20.8 29.2 8.3  12.5 _ L.2 100.0 24

33.3 33.3 5.6 5.6 - -

30.3 27.2

o4.6 2 oh.6

100

- 100.

100

100.

100.

100

.0 18

0 33

.0 Lo
0 23

0 3

Source:  survey data

Figure 3-3

Hypothetical Channel Structure for Salmon

Source of Supply

Processor O

N

,

\

Wholesaler E

. Retailer 'Cfi

Actual Links —_—
Potential Links —— —— —

Direction of Flow °




Within this channel, there are stable business relationships which
have not changed significantly over long periods of time, maintained
by o0ld business tradition, long-established routines, and even
family ties. Howevér, even these links exist because they are not
significantly lesé efficient than those established between other
.firms; and with a few exceptions, even with these ties there are
~potential changes of allegiance.

- The channels for physcigl movement of fresh and ffozen salmon
are shown in figurés 3-4 and 3-5. The significant difference
between the physical distribution channel and the eééﬁange channéi
is the interjection of specialist firms to the point that, in sevéral'
Ainétances, the exchange channel and the physiqal distribution
channel were almost completely separate. There are parallels
between the customary physical distribution channel and the

exchange channel, flowing from fisherman to receiving station

to processor to wholesaler to retailer. In addition there are

transportation operations which may be performed by firms opergting
within the ownership channel or by specialist transportation
companies. In inventory holding points within the system, the
phyéical distribution channel for fresh salmon‘exhibits Tew
characﬁeristics of the muitiple paths of the owmership channel.

The product simply cannot be handled too many times or delayed
more than momeﬁtarily. While occasional use of cold storage
facilities was reported, this was apparently only to proteét

stock momentarily.
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The transformatiOn of the product from fresh to frozen condition
permits much more flexibility in movement because the quality of the
final product can be<controlled more rigorously. Iﬂventories were
reported to be held over extended periods up to 1 year. Fish
may be aéquired, processed, frozen,and even shipped entirely with-
out contact with the ownership channel. Inventories may be held at
the source, at the market, or anywhere in between, only incurring

costs of holding and periodic reglazing. Therefore, we find

inventories being-held at processor plants, cold storage plants,

wholesalers, and retail chain cold storage plants. The ability to
maintain a constant level of quality without deterioration permits
the use of different forms of trahsportation. Where the costs of
moving fresh salmon to distant markets may be high, such as air
freight charges to Europe and Japan, maintaining the fish in a
frozen condition permits the use of lower transportation charges

and opens other channels and markets.

The Structure of the Channel

One of the principal factors governing the organization of the
channel is the‘structure, the distribution of enterpriséé. The
salmon distribution channel ma& be %iewéd aé a séfies‘of vertically
related markets, in which the presencé of market power manifested
by buyer or seller cdncentration would presumably have effects on

both preceding and succeeding stages. DBecause firms operating as




both processing stages and links appear to be characterized by
independent ownership, we may hypothesize that salmon is sold in
an openly cémpetitive market. .The question then arises: are
the tests-of a competitive market being satisfied, such as the
inabiiity of individual firms to inflﬁence prices, where resources
are free to enter and withdraw as profit levels change, and where
buyers and sellers have reasonable information about market

conditions on which to make decisions?

: N s
Another question with which we must be concerned is the

apparent absence of vertical integration in salmon distribution,
in contrast to other industries and even other sectors of the
food industry. Several reasons can be offered in tentative
explanation. Receiving stations and processors are oriented to
one geogréphic area and therefore tend to précess all of the
species which originate in the area. The oﬁly-differences in
product offering to be mentioned in interviews with firms were
the choices of whether to include shellfish as well as finfish
as part of the prodgct offering. 1In the stages of the channel
located .closer to the final consumer, there was a change in
orientation away\from local supply specialization,toward the
variety that the retail customer might prefer, including
seafood produced and processed elsewhere: the closer to the

final market the broader the selection.




A‘secohd réason:discoufaéiﬁg vertical intégration is the
erratic.nétﬁre‘of supply. :Loéai.catch cdﬂditions may be
independent.of the mafket—at-larg% and the local réceiver may
encbﬁntef coﬁditidns of large volume or scarcity. Uﬁder comﬁiete

vertical integration, the buyer would lose either his advantage

of flexibility in pur¢hasing or would be forced to buy from ofhér

sources, losing the benefits of integration and returniﬁg tb é‘
nonintegrated Qhannél4coﬂfigurétioh. . N h
In many lines of food_proéessing there is a tendéhcyltbﬁafdy

backward integration. Fish and sélmon in particulaf‘aré é sma11 
part of retaii chain sfore requiréments and for-that reééoﬁ mayb
not be attractive investments. The 6nly holding‘in salmén b& A’
foq@ retailer #as tﬁevA & P canning subsidiary ﬁakaf Packing .
Comigny, and this was later sold. o

| In the remaindeffof this section we wiil examine‘markét
structurebat each succeeding 1evél from fhe sources tbward £he
i*markét, using published evidence supplemented by survey data.
We begin with the fishermah proceeding b&>stages td receiving
stations, processors, Brokers, wholesalers, and retailers, in

that order.

Fisherman

', As the initiating link in the channel of distribution,
the number of fishermen would-bé expected to reflect the
economic héalth of fhe salmon industry. As we shall note in

chapter VI, entry into both gill net-.and troll- catching




technologies involves relatively little capital, and therefore
the numbef, of fishermen would tend to reflect the anticipated
levels of profit in the industry.

Data on the number of fishermen, and in some cases by the
type of gear employed, are shown in table 3—8. The intermittent
nature of some of the data reported»ié a result of §hanges in the
published data during this period. Ingeneralthere has been an
increase in every geographic area inkthe nEmber of fisﬁ?rmen
employed. Simultanedusly, there also appears‘to_be a shift in
the type of gear employed,.frbmlfhejréléﬁi?ély ¢apital—inténsive1
seining methods to more extensive use of troll and gill netb
technologies. Gill -netting, howevér, has not increased in all
areas. In British Columbia, for example;‘thé number of purse
and drag seines has remained relatively constant, while the
numbers of gill nets and troll lines have shoﬁn only modest
increases. The low rates of increase in these latter_categories
may be traced to the strict licenSingICOntrOIs piacedio§ér entry"
“into this industry, possibly curbing what would héve been a more
" rapid entry under free'market conditions.
| In Alaska, the number 'df Seines aﬁd gill néﬁs has.fluctuafed
within a fairly constant trend, and the overall‘groﬁth in the
industry has been reflected in a modest increase in troll licenses.

and growth in the total number of salmon fishermen. The total

musber of commercial fishing licenses in Washington has also




Table 3—8

Fishing Resources Devoted to Salmon

: 1/ 2/ . 27
British Columbia~ Oregorr— Washington—

. Commercial
Pursse Drag Gill Troll Fisiiing Fishing Gill Total Gill Purse
Scincs Scines Nets Lines Licenses Boats Ncts Troll . Delivery ‘Licenses Troll Net Scines  Other

499 7,014 13,984 : 675 970 716 1333 211 263
503 7,416 14,018 ' ' 594 943 688 1429 421
518 7, 562 13,646 693 876 : 1059 1508 - 447
516 16 7, 436 13,100 © 699 706 1127 1386 428
509 8,022 13,429 668 675 1225 1287 341
500 8 8,010 13, 451 646 737 972 1294 452
T 400 9,652 12,732 652 827 998 1221 392
475 9,392 13, 493 631 856 ; 1027 1272 431
514 9,923 14,069 444 ‘ 1280 1216 293
524 10,007 13,893 462 259 1360 1332 400
511 9, 843 14, 939 462 1392 1240 324
516 . 10, 151 15,953 570 1635 968 346

Continued on next page




Table 3-8 Continued
Alaskaa'!

Fishermen No. more Net ' - Gill Net Lighters Powered
Employed Vessels  Seines Gill Nets Trolls Traps ~ than 5 tons Tonnage  Launches Boat F Scows (tons)

11,666 : 1,392 8,072 240 1,971 32,548 3,904 530 86 7, 441
10,713 1,397 6,010 205 1,970 31,907 3,583 571 71 6,932
11,214 ‘ 1,533 5,309 1,997 33,359 4,982 240 67 7,158
10,338 1,291 445 1,947 30,512 4,230 50 . 4,679
11,919 1,422 - 4,158 , 2, 256 36, 932 4,631

14,010 ‘ 1,254 5,072 1, 843 22,635 5, 462

16, 405 1,429 5,189

17,867 1,436 6,124

17,211 1,366 5,813

17,455 1,281 5, 886

19,412 1,276 6,499

18,172 1,240 6,375

Alaska Contirnued

Personacel
Unpowered

Scows Cther Fishermen Shore

0

gy

54 11, 666 9, 040

54 10,713 8, 955

46 11,214 6,703

10 10, 339 5, 360

11,919 7, 940

~ 14,010 7, 501

1962 16,405 6,999

1963 17,867 7, 907
1964 ) 17,211
1965 17, 435
1966 19, 412
1967 . , 18,172

o

v

'O o
[N ]
D D b A

1
w1
1
H
1
1

vl
<
—

Scurces:
1/ British. Columbija: Fishery Statistics of Canada .

2/ Cregon, Washington, Alaska: International North Pacific Fisheries Commission Statistical Yearbook.

Note: Missing data not available.




" increased. - Troll licenses have almost doubled in the period from

71956 to 1967, while éeining and gill netting showed no gains at all.

- This may feflect more than changing téchnology; it may reflect a
shift in fishingbactivity from Puget Sdund‘and the Columbia River
to the Washington édést where only trolling is permitted.

Oregon data appear to show a similar pattern, with increases
in total commercial fishing licenses, concomitant with declines
in gill- netting. Unfortunately, there are no data on direct
participation by:fishermen in trolling activity.

In California, trolling is the only legal way in which
salmon may be caught. There are no‘distinct data on salmon .: -
fishéfmen; | |

The increases which these data indicate are taking place .
in the number of fishermen are of interest when it is recognized
thaf the size of the catch is relatively constant. The average
éafch.per‘fishermén ﬁ6ﬁld then appeér to be-declining. From
severgi different»SOurces, the ‘observation has been ﬁade that -

'thefe are increasiné»nﬁmbers of part-time fishermen, either -
fishing for othér spécieébin the remaining seasons or holding
Jobs ashore and participating on}y for the summer. Incre;ses in
salmon.pricesg raiéing the prospects of higher expected values
of earnings, coupled with low opportunity costs of either capital
of time during tﬁe saimonnseason, along with the pleasures of an

attractive part-time occupation, could explain why the increase




is taking place. Entry inﬁo fhe iﬁdustfy éppéars-to be relativeiy'
easy,’with only limited capital requirements for either gill .
netting or trolling and readily available financing. However, once
the decision to enter has been made, there appears to be a tendency
to remain because of the investment and the enjoyment of fishing.

The net effect is to increase the total number of fishermen and

to reduce the opportunitiesVforgindiyi@qalzﬁishermép;to;sharg;inff;;;l’i-

the trend to higher aggregate revenues. b

There have been several efforts to control prices on the
part of fishermen's associa@iops,i§uch,as;the;West;90§st T;oller;
Association and similaf'groufsifgf&éaliforﬁia,FAiééﬁ;{ fuéé£ é6ﬁﬁa;E'
énd_the Columbia Rive . The ease of entry militates against the
possibility of aﬁy 1oﬁgrun success, as:it becdmes difficult for
any union to control supply under thesg conditions. According to
trade sources, there is an initial priée set by processors in
Eureka, California,with the California Trollers Association. This
price is transmitted horthwardfdﬁriné £ﬁ§f§éégoﬁftobbecomé*the:

major input for bargaining by the West Coast Trollers Association

and the méjor processors, principally the New England Fish Company.

Because of uncertainties of both”demand qu more1directly«Qf
supply, there is a tendency to sef ioﬁervpficeé-at thé beginningr
of the séason. This however may also fefleét;tﬁe weakness of
the fishermen's bargaining position vis-a-vis the dominant -

processor. During the period of the survey, there was a




fishermen's strike which was settled almost immediately through
a price concession by the processors. This suggests that prb—
cessors have a resefve of unused bargaining power. Also,
fishermen are fécedHWith a great deal of uncertainty concerning

the nature of the market at the beginning of the season.

. Receiving Stations

The'initial exchange takes place at the receiving stations
Qﬁefé fishermen discharge their boats. These are normally shore-
baséd, located’ at landings, although there are several 6perations
from ﬁarges and tenders receiving from seining ahd gili~net
oberations. Because of'the erratic nature(of the fishery, bbth '
‘in volume of catch and its location, we would expect to see
both low 9oncentrations of buying activity and changes in rank
ordérs'éf volume, except in consistently advantagebﬁs positions;
such as the mouth of the ColumbiavRiver.

Data on fish landings by dealer are normally collected for

tax purposes by each State. TFor this study, data were secured

for California and Oregon and are shown in summary.form in

.table 3—9; The California data are available for two successive

’ years, 1967 and 1968. Unfortunately, in order to avoid disclosure
of individual firms there was no'indiéation whether the deaiers
who were ranked iﬁ order in 1967 maintained the same order in

1968. Because of the limited number of salmon receiving stations




of any size in California, the rank orders in this case would

be presumed to maintain about the same order. .

Table 3-9

Concentration of Purchasés of:Salmon from Fishermen by Dealers
(percent of total pounds)

California Data ‘ Oregon Data
1967 1968 1968
Salmon All Fish Salmon All Fish Salmon

S

. : S
Four largest 31.8 11.7 25.2 12.4 _ k5.9

- Eight largest L49.k 18.9 39.6  21.h 71.2
Twenty largest ‘81.2 - 38.5 68.5 4.0 ' ’,~9h;75,:

Other dealers 18.8 61.5 31.5 56.8 6.3
100.0%  100.0% 100.0% 100.0% 100.0%

Other dealers(No.) 78 . T1 - 30

Source: California Special Tabulation. California Department of
Fish and Game, Marine Resources Operation, Biostatistics,
Terminal Island, California

Oregon: Tabulation from Oregon Tax Records, Oregon Fish
Commission, Portland

.Most of these receiving stations are owned or controlled.

by processcrs. The Oregon data however show more concentration

than the California data,which may stem from géographic location.
Thé California data,are of interest for another reason; there

is no correlation between concentration of purchases in salmon
and purchases of all species, indicating a specialization by

species among these dealers.




bThese data do not provide a precise description of market
control. While tﬁere is some direct ownership, if appé;rs to
- be stronger in the case of Alaska than for the other states.
- The risks of ownership because of the catch characteristics
would appear to place a limit on‘backward'integration by the
processors. Howeve?, even this‘is uncertain because of hidden
ownership relations whiéh exist. There are other forms‘of
control such as agency and informal buying arrangements,-many”

of long standing, which will achieve the same purpose without

the risks of ownership{

Processors

From receiving stations, fish afe moved to processing plants
where they are dressed, possibly cleaned, and then prepared in
fresh, frozen, and mild-cured ﬁroduét forms for sale to.the market.
Processors would appear to bé pivotal in organizing
the supply for the salmon market.._ They are larger than indivi‘dual
recéiving stations, apd if’they db freezing in their own plants,

they may have considerable economies of scale. Therefore we

would expect to find 1less processing plants than receiving

stations,

The only data available on relative shares of production
volume among processors measure freezing activity and mild-curing
and exclude fresh volume. As the bulk of salmon are sold in fresh

and frozen form, the volume of freezing activity, reporﬁed in the




annual issues of the National Fisherman, appears to be the most

indicative measure of concentration available. Some of the

sméller processors, however, who sell only frésh product and for
whom there‘are only impressionistic data available from interviews,
are necessarily excluded.

The Basic annual data on freezing volume for'individualwfirms
are showﬁ in table-3-10, grouped.in percentageSyofgpotal-régionali*
output and covering the period 1956-1968. Where firms have
been mefged, the data are shown as.;eported. A more ihdicative
presentation is table 3-11 which,takgs:the sameﬁ@ata but shows the
firms grouped in rank order. | e s B

In British Columbia prbduction is almost completely in the
hands of two firms. The doﬁinant firm is ﬁ}itish Columbia Packers,
which increased its shafe of provincial freezing volume from 35.3
percent in 1956 to 52.5 percent in 1968. The Puget Sound is almost
equally concentrated with 77.8 percent of freezing volume produced
by four firms. The New England Fish Company, including its
acquisitions of recent years (Whiz-Eardley and San Juan Fish
Cpmpany),is the dominant producer by far in that market, followed by :
McCallum—Légaz and Whitney Fidalgo. The 1owest’degre¢ of‘concentra—

tion in local markets is shown for Alaska, where the four largest

L

firms have only slightly mofe‘than'SO percent of the market. How-

ever much of the Alaska freezing volume is controlled by firms
located in Seattle, so that market control is understated unless

these ownerships are taken into account,. -




Table 3~10

\l"‘/éoncen&atjon in Frozen Salmon Production
(percent of total.freezing volumerin pounds)

[

1958 1959 1960 1961 1962 1963 1964

; . 3.7 1.5 . -
Halibut . 15.1 3 . 30.9 22,2 7.9
Kaylor-Dahl . 2.8 4.2 1.3 . 3 . . 2.7
McCallum-Leaaz 1.6 . .5 2.2 ' 6 . 3.3
L. C. Fhillips 2.9 9,1 3 o 17.3
San Juan 1.4 1.4 - -

-Other . 69.8 50. 1 31.8 ‘ 68.8
_ Total (9) 100.0 :
TOTAL (200 1bs) S,603 . 6,891 6,053 13,164 . 17, 492

ish- Columbia *

Packers S. 31.7 43.0 35. 4 52.5
: . L 1.9 2.8 . 1.7 . 3.0 2,3 4.3
anadian Fishing Co. - 31.5 30.7 : 29.0 11. 8 14,7
rince Rupert 2 -~ - - 23.0 - . 27.3 16.3
San juan ’ . 5.1 7.2 3.5. . .7 .7 - -
Other : 29.8 20,7 ~o21,1 32.6 8.9 29,2 4.1 12,2

Total { ) '

)

o
o |5

f*¢) "":,‘?

o

e

a0

o3

3

U ()
£

TOTAL (000 1bs) : 8,358 15,598 11,048 13,900 13,950 18,201 - 14,572 15,777 20,767

Puget Sowxd - ‘
Booth 12,7 - 17.4 ° 13,3 12.3 16.3 — . 7.3 15.2 9.0 8.0 7.4
Everett | - 2.1 1.9 . 2.9 3.1 4.3 ' 7.1 5.5 2.5 6.7
AMcCallum 1.5 5.1 5.8 - 5.3 5.9 9.8 15.7 34.5 24,1
New Ingland 5.8 1.8 4.1 2.6 2.8 2.6 6.0 2.1 - - 13,4
San Juan 25.8 29.1 21.4 10.5 16.1 10.1 , 22,5 . 6.9 -
Seaport - 6.8 15.5 -+ 13.0 14.0 - -- 23,5 ) 5.2 20.0
Vita- ol ' 13,4 - - - i e, - - 28.9 20.0
Wash. Fish G Oyster 15.3 17. 4 20.3 16,2 "10.0 10.3 9.7 11,7 8.4 8.0
Whiz 5.9 - -— , .9 . 10,7 17.5 9.2 7.3 - ‘ 8.9 -
Other 19.7 20. 4 “17.8 41,7 21,7 50.6 33,8 36.8 7.1 3.3 5.1 .5
Total (73) ; : . . , o : ) ,
TOTAL (000 1bs) 6,747 3,714 4,830 3, 431 3,195 3,750 4,926 5,431 6, 885 5,661 8, 910 8,517 6, 994

Continued on next page




Table 3-10 Continued

19560 1961 1962 1963

Orcgeon
Bumblebee
Portiand Fish
Cther
Total (%)
TCTAL (000 1bs)

California
Lazio
Meredith
Cther

TOTAL (002 1bs)

74.2
1,263

66.2

33.8

630

- : 28,7
84.6 71,3

201 1.743

78.4
18.7
2.8

1,270

69.6
30. 4
718

Source:

National Fisherman,

annual




Table 3-11

Concentration in Frozen Salmon Production

(perceﬁﬁ c:>'f“‘f.i:e‘3eimg volume in pounds)

1958 1959 1960 1961 1962 1963 1964

~ Alaska - :
4 largest companies 43,8 53,5 54,5 71.4 63,3
8 largest v 75.2 ' 70.5 100.0 80.9 76.0

20 largoest 100.0 100,0 100.0 100.0 .

Total co.'s reporting 19 . 10 7 10 | 12

Puget Scund I
4 largest : 67.1 60. 3 80.3

8 largest - 91,4 ' 96.7 98.2
20 largest 100.0  100.0

Total co,'s reporting 12. ' 12 . 10

Biitish Columbia -
4 largest 95.6
8 largest © 1€0.0

Total co, 's reporting 6

Source: 1957~67 Pacific Fishermen Yearbook.
1558 National Fisherman Yearbook,
1964 Nationzal Fisherman Yearbook.




The‘Caiifornia and Oregon sharés are even more conceﬁtrated
because there are fewer firms taking major positions in the
frozen salmon mafkets. In Oregon; Bumblebee and Portland Fish
Company dominate the market almost énfirely. In California,
Meredith Fish Company and Tom Lazio have been thé dominant firms
in salmon freezing.

The interesting characteristic of these shares is their
instability over time. While the same.figms_dgpinate_the |
markets over the entire period, fheir mafket”sﬁaféé vary,
indicating the fluctuating volume énd location of‘thé catch.

‘The structure of the combined frozen salmon processors'

market, including the four States and British Columbia, would

appear to show a low degfee of market concentration, as shown
in taﬁle 3-12. The largesf éingle firm in this market has
never excéeded 23.5 percent of the market, ané the 15 firms
which dominate the market only accounted for 63.7 percent of
the market in 1968, although their shgres were highef in earlier
years.

‘The data are misleading, however; not only do they fail
to include activities of fresh fish procéssors and possible
small freezers, bﬁt they'cannot reflect some of the bﬁying
activities of large organizations. Aé én_éxample,‘one major
éroducef with a reported voiumé éf freezings in excess of
1 million pounds reported purchases from other processors. of

between 7 and 10 million pounds & year.




Table 3-12

Volume of Freezings in U.S.-Canadian Pacific Frozen Salmon Industry by Major Firms

(thousand pounds of major firms)
1957 1958 1959 1960 1961 1962 1963 1564 1965 1966

Booth 1,240 - 1,474 806 809 830 1,100 994 1,284 1,388 1,650
B. C. Packers 2,647 5,397 3,511 4,752 3,531 5,142 5,990 6,436 6,542 8,349
Bumblebee 423 - - .83 426 417 568 996 1,424 1,206
Canadian 2,631 5,418 3,452 3,397 2,897 3,745 3,769 5,284 3,213 3,865
Lverett .78 92 122 92 116 214 118 488 312 486
Halibut : 1,406 1,121 1,484 1,870 ~ 1,38 2,500 4,004 4,982 4,687 3,600
Kayler-Dahl 500 196 . 291 220 256 % 103 146 197
Lazio 126 31 26 1,000 . -- - -
McCallum - 190 300 280 220 500 959 2,175 1, 406
Mercdith - - - - - 500 500 1,500
New England 1,315 615 780 500 578 845 -
Eadley 350 400 . 270 _— - - -
Whiz 1,155 . 280 150 500 500 1,030
San Juan - 2,95 1,609 2,209 v 1,312 1,099 2,360
Phillips 240 325 ' 845 2,420 3, 430
Prince Rupert 2,901 - ' .- 4,184 5,670
Portland Fish 422 - . 215 130 238 © 301
Washington Fish 1,050 375 618 806 924

TOTAL 23,411 12,826 18,833 13,585 14,723 21,413 19,199 20,988 32,383 21,747 35,974

GRAND TOTAL
A1l Firms 34,295 20,025 27,067 19,285 . 21,583 26,120 29,301 31,87k 40,237 30,424 146,105

Contimied on next page




Table 3-12 Continued

Percent of Total Freezings by Major Firms

1960

1961

1962

Booth

B.C, Packers
Bumblebee
Canadian
Everett
Halibut

-
W N wo
.

[

)
hbw

[
()]
.

*

3.2
13,5
1.6
11,1
.4
6.1

=N

U OO = = NN

Kaylor~-Dahl
Lazio
McCallum
Meredith
New England

.4

N = 00
e e

= 00NN BN B ON

=
w

2,1
Eardley -
Whiz 1.5 1.2 2,2
San Juan 6.8 . 2,7 . S.1

Phillips ‘ ) 5.6 6.0 . 7.4
Prince Rupert 8.5 - 27.2 - - 10.4 12,3
Portland Fizh 1.2 k .6 .8 .4 .6 T L7
" Washington Fish 3.2 3.7 4.0 2,9 1.4 2,2 1.9 2.0 2,0

.
[

TOTAL . 68.2 64.0 69,6 70. 4 68.2 82,0 65.5 65.8 80.5 78.0 68.4

GRAND TOTAL 34,205 20,025 27,067 19,285 21,583 26,120 29,301
: -

31,874 40,237 30,424 46,105 37,146 46,297 °

‘Source: National Fisherman, annual issues.




It is thus impossiblé toimeasure precisely frém the data of
this study”how}far,thé éonéentration of buying power hasvgone at
the proceSéor level.’ On'the_strength of the published data, it
would probably be safe to say that it is unlike1y a single firﬁ
can dominate the selling market for frozen salmon. However, if
fhe‘actual concenfration in selling is as severély understated
as indicatidns suggest, then there may be sqmé social problems in
the exercisevof market power. - Even from the published data the
‘differences in:concentration suggesﬁ that there may be consider-
able power exercised in the buying market from receiving stations,
One source of}EOncentratiop has been, as we noﬁed before,
the economies of scéle in freezing'operations. However this does
not expiain~the tendency to purchase on large scale for resale.
Where the product is essentiaily undifferentiated, there may be:
litj;e power td offer .in the market against the buying powér of
1argé resellers, other than the ability to supply the réquiremeﬁté L
of large retail chains. This would appear to be one reason why
- processors aré éoncerned about securing large suppligs to reduce
ineQualitieé of bargéining positions; i.e., by offering buying»offiéers

of 1afge resellers the advantages of supplying their total requirément.
: - )

The Intermediate Market Structure

- One path of fresh and frozen salmon to market, along with other

seafoods, is'through the intermediate market structure which includes
both brokeré and local wholesalers. The primary function of the

wholesaler is to serve local merkets, although as we noted earlier,




some are involved in selling to other buyers in distant markets as

well. The wholesaler appears to f£ill the role of buying agent for
retailers and institutions such as restaurants, hotels, and clubsoi

VWholesalers have declined in importance'because in some market
areas tbe major retail chains have turned to direot purchases from
the processors, while the client stores with Which they have retained
the traditional wholesaling relationshlps have tended to decline.
ThlS trend has not been as pronounced on the West Coast the chaln
stores with which we had contact relied on wholesalers for fresh
salmon product, though less so for frozen. Profitability has de-
clined for most of the wholesalers. in: the survev3 end thls would
be expected to be true elsewhere in the United States, as the
evidence in table 3-13 suggests.

Table 3-13

Comparison of Seafood Wholesale Structure, 1958-1963

Number Sales ' Payroll
of Firms $(000) . $(000)

1958 1963 1958 . 1963 . 1958 1963 .

A1l Seafood 1,701 1,673 $758,833’€5$785;EE8”1‘$h5;3723v $56,531

Wholesalers

Merchant 1,612 1,602 631,237 - 692,888 43,063 5,232
Wholesalers : ] . - ‘ .

Brokers 89 7 127,595;;~-;92451055;_»2,309 » 2,199

Source: Census of Business, 1963

The traditional role of the merchant vholeualer has 1ncluded

_ delivery, inventory, finanoing for normal credit terms, and order




processing. The statistics may include firms which are also classi-
fied as processors, as many processors combine the functions of
processing and local distribution. Wholesalers in the survey for

the most part were reluctant to disclose much of their operations

and cost data. Their general feeling was that there was littlé to

distinguish one firm from another except for service offerings.
They could only‘compete effectively'by'high levels of service. Oﬁe
firm mentioned delivering to a retail store as often as six times
per day. Another described an ordering procedure which had been
-developed in cooperation with a local supermarket chain, where the
wholesaler and the chain buyer established the items to be ordered
and the wholesaler then called each store in turn to take the orders
from the individual store managsrs. Whether such tactics will be
successful in the long run will depend not only on the wholesaler's
own position but those of his client stores and the products that 
he sells. The wholesaler is a distributor of fresh fish more than
of frozen,and he sells more to small stores and chains than to
large ones. Changes in the retail market structure will affect his
markets substantially.

The local wholesaler is under pressure both from his changing"
market and his costs of business. Sales of seafood produdts -
anmounted to 0.1 percenﬁ of total commodity sales by‘wholesale
‘grocérs in 1963, but seafood wholesalers ap?ear to operate with
higher costs than other.food wholesalers; Comparisons of reséurce

productivity in food wholesaling cen be seen in table 3-1l.




Table 3-1L
Comparative Wholesale Productivity

Sales and Inventory per Sguaré Foot of Warehouse Space

Sales Inventory

Groceries and related products $123.75 $6.45
General line groceries total 132.84 8.77
Fish, seafood 107.64 5.02
Meat and meat products 230.86 4,82

Sales per Sales Employee and Sales Emplojées as
Percent of Total Employment

Sales Sales/Employees

Groceries and related products $489,648 20.2%
General line groceries .~ 880,304 16.0
Seafood _ 322,662 15.9
Meat, meat products 628,662 16.8

Source: Business and Defense Services Administration, Facts About
Grocery Wholesaling (Washington, D.C., Government Printing
Office, 1968).

Trom this table it can be seen that of all of the food whole-
saling categories, seafood is least productive in both sales per

sales employee and sales per square foot of space. Unless margins
are substantially higher than in other‘lines,wholesaling activity
can be expected to decline further. It can be argued that these

ratios are already the result of inefficiencies stemming from the

use of obsolete plants. However, under the present conditions,

construction of new plants does not appear attractive; Part of the

Higher cost may be argued on a basis of the specialized nature‘of

seafood products, since they require handling substantially different from

that of other food products. The evidence lies in the lack of integration
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with other forms of wholesaling activities. However, these compara-

-tively high costs afe reflected in food prices in-the super- .:«:-

market, and consumers who purchase protein foods on a basis of price

may shift tb other soufces of supply. This may\also encourage a
search for more efficient ways of distribﬁtion, as the expansion of
_direct purchases by large chains from the buyers has already
indiqated° |

Brokers, as the data in table 3;13 show;; have also declined{lA
in number. The function which identifies brokerage as a separéfé”
activity is the»bringing fogether of‘buyers and sellers; in return
for a pefcentagé commission, which-is quoted as about 5 percent
ofﬁsales; ~Brokers occasionally'will take speculative poSitioné in‘
inventof§3 and one brokef.indicated that this was the only way that

“he could earn satisfacfory profits. Brokers tend to serve local
markets, i.e., 1ocai wholesalers and retailers father than suppliers. -

The ekceptions to this have been Alaska and exports to Eurobe,
where supplier-oriénted brdkers have perférmed necessary services
in linking remotely located sﬁpplies to markets.

. The deélihe in the_ﬁumber of Brokers is more pronounced than
that of wholesaiers. During the course of the surVey,‘the
impression was conveyed that the market is becoming increasingly
supply-oriented, and that buyers are actively seeking new sources
of supply, bypassing 1ocal brokers entirely. Even the presence
of PBuropean buyers was reporﬁed to Se commonplace‘in such major

supply centers as Seattle. Several processors also commented that




they have absorbed the brokerage function and are actﬁvely searching
out the market. Mérketi@g literature has frequently referred to the

N

presence of middlemen as evidence that the cost of contact is reduced

12 However, the reductions in the numbers of firms

by their presence.
on both sides of the transaction and increased use of WATS telephone
‘and teletype service have removed this advantage of brokerage because

of the reduced costs of contact.

Retailing

The structure of retail marketing of seafood is parallel to
that of retailing iﬁ general, of»dOminéhéé 5& 1argé7éﬁains'andatﬁefﬂ’
decline of specialty foodvshops suchlas bﬁtcher shops and seafood
stores. Seafood stores sell an almost inéignificant part of total
retail food volume as these data indiéate: |

Total Retail Sales by Type of Establishment

($1,000)
Food stores, total . .= $53,th,88;f
Meat stores R \“i;jiﬁ;ih6 .

Seafood stores . 141,868

Source: Cenéus_of Business, 1963
The seafood store has characteristicaiiy offefed a vide assort-
ment of seaféods. In récent years, the variety of seéfoods offered
has been its one advantége in competition with the chain stores.

Because seafood stores are in decline, there is a concern for where

highly valued seafood products will be marketed. While it may be

1. : .

iz . i L . . :
Helmy H. Baligh and Leon E. Richartz, Vertical Marketing Structures,

Boston: Allyn & Bacon, 1967, chapter 2.
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logical for selected supermarkets to take over some of this function

of offering varieﬁy, this.wou1d appear to be done on the basis =

of individual stures rather than on a chain-wide basis. Outside

of the Pacific Northwest, salmon appears to be regarded as a spéciaity

item, with a mére limited market acceptance than seafood in general.

As the number of independent seafood stérés declines, it may be

difficult to find outlets to handle salmon for the retail trade.
Retail buying power is becoming more concentrated in the»

large retail'fgod chains. All data indica£e clearly that there

has been an exoduslof small food merchants. From 1948 to 1963,

the time.ofrthe last published Census of Business, the total number

of food stores declined from about 350,000 to 219,000 stores, the
decline occurfing almost entirely within éingle-store firms. During

the same peribd, firms with sales of -1 million dollars or more

increased their share of total retail food sales from 11.9 to

52.9 percent of the total, and sales by chains of 50 stores or
more»increased‘their share from 28.9 to 39.7 percent. ‘Local market
concentration is more.relevant for measuring‘retail competition |

. than any national market measure. A Federal Trade Commission

1 :
study 3i‘ound that four retailers in each of 15 major metropolitan

areas accounted for a mean combined share of 63 ﬁercent of total f

retail sales.A

13
Federal Trade Commission, Economic Report on the Structure and
Competitive Behavior of Food Retalling {Washington, D.C., Govern-
rinting Office, 1900), p. 1%.




The combination movement in food retailing either through
direct ownership, cooperative or voluntary affiliation, has led
to a high level of buyer concentration. As the FIC study noted:

«..although there were still 218,615 grocery store

companies in 1963, fewer than 100 buying organizations,

composed of the largest corporate chains, chain buying

groups and voluntary and cooperative groups of affiliated
independent retailers, purchased most grocery store pro-
ducts. Their share of total purchases of various food
. store products ranged from a lower limit of 55 percent

to an upper limit exceeding 90 percent. These estimates

relate solely to products purchased in national markets,

where every retailer is a potential customer of food
manufacturers. Needless to say, buyer concentration is

much greater in the purchase and sale of products in

essentially local or regional markets.t

For the purpose of this channel survey it was impossible to
do more than take a localized sample of chain store practice on
the West Coast, recognizing that practices may vary substantially
- in different areas of the country. Only one chain was sufficiently
large to distribute to its stores directly, and even here its
metropolitan area requirements in the Pacific Northwest were
satisfied through local wholesaling operations. In general, and
'particularly in the Northwest, it appeared that there was a
matching of wholesalers to individual store chains so that instead
of bypassing the local wholesaler, the practice was to use his
services, particularly'for fresh products. Several chains did

buy directly from large processcrs, but this was primarily for

frozen products distributed to national or eastern markets.

1}

}
IC (1966), p. 3%.




Because of the speclallzed natuﬁe of many seafood products
“and their spec1flc eppeal to narrowly deflned markets, these general
measures of salmon distribution might tend to overstate the case
with distribution of fresh and frozen saimon. However, it is
important to recognize that buyer concentration at the retall‘level
appears to be stronger than seller concentration at the processor
'level, and the principal factor which mltlgates thls for the |

processor is the presence of large overseas markets.

Vertical Integration

In' many food product markets there has been vertical integra-

tion backwards towards che source of supply. This has been partic-

ularly prominent in the‘largest chains. While there has been some

acquisition of fish processors by food conglomerates; such as the

ownership of Booth Fisheries by Consolidated Foods and Bumble Bee
by Castle eﬂd Coek, there has beén no integration backward into
salmon'distribution since A & P sold Nakat Packing Comﬁany to
New England Fish Company-in 1968.
Several reasons may be offered One of course is that salmon
and even seafood represent such small shares of total sales that
. the chains have not seen-any advantage‘in backward integration.
There may, however, be an even stronger reason. Vertical integration
in food has been seiectively-applied. As‘Professor Richard
Heflebower has sﬁggested;.ﬁhe failure by large retailers to inte-
grate into a product area was "prima facie evidence that the

supplying industry is competitive and efficient, unless the product




was unimportant, or consumers are so strongly'wedded to established
brands that a large volume cannot be sold.advantageously under a

15

distributor brand." In salmon, the second condition is met, the
third is not. It has not been possible for a processor to estab-
lish a brand preference of any significance for salmon, so far as

is known, and retailer brand preference might not be any stronger.

However, part of the reason may also 11e An the earnlngs of salmon

processors and whether they'would be sufflclently attract1Ve to Sl

encourage -a takeover.- ‘ : 5 S

In the absence of these incentives, we may conclude that the
industry either earns only average réiurﬁs or leeé;fthat>ite‘
contribution to American food retailing is sufficiently small,
and that it has remained independent of retailers. Whether it is
competitive, we will test by first examining price behavior in
the final section of this chapter and then by rates of return, in
chapter VI.

IITI. Price: Maklng in the Dlstrlbutlon Channel

In a commodity market where products are almost undlfferentlated ‘
by producing firms, there are two ways by which one firm can compete
with another in offerings to the buyer: first by the quality and
quantity of offering, which we have‘seen'has‘led follargerscale

buying practice by processors in order to assure large buyers of

15Richa_rd B. Heflebower, '"Mass Distribution: A Phase of Bilateral
Oligopoly of Competition," American Economic Review (May 1957),
pe 181, quoted in Federal Trade Commission, cp. cit., p. 68.




sufficient quantity; and second, by the price offering. The test

of the competitive nature of this market,'tnerefore, deﬁends on
the price rivalry which is exhibited at eagh stage of the distri- .
bution channel. Prices are made at several 1eve1$ in the chénﬁel:.
the landing stage;'between fishermen and receiver, between receiver
and»processor, between processor and wholesaler, between wholesaler
and retailer, and finally, between ‘retailer and consumer.

Pricing‘at the langing stage, as we have noted earlier, has
some elements of collective bargaining, but the power of the
.fishermén is limited by the ease of entry into the market. On
the other hand, the processor must.pay enough to maintain a supply,
so that the reservation price of the fisherman becomes a counter-
weight to the potential power of the processor.

Receiving stations, because of their close ties to the pro-
cessors, appear to price their services on a Basis of predetermingd
"add-on" charge, expressed in cents per pound. While there may be
some room for bargaining between independént firms, it does not
appear to be widely exercised. One processor—wholesaler,commented
that he has a floor price at which he will offer to buy quantities.
up to the entire output of the receiving station, and the'rgceiver
will sell to him if he cannot find a buyer at a higher price. How
useful a floor price such as this will be in securing supplies .
could not be determined, because it would depend»eSsentially bn‘the
difference between the floor and the current market price. Profit-

ability'will depend on whether the spread between the buying price .




in the receiving market and the selling price after processing

is sufficient to permit a profit after all costs and taxes. It is

in this stage where the interplay of supply and demand is strongest.

The processing firms appear to dominate pricing up to this point.
Beyond this point, offering prices muét reflect demands in the
final market.

That this is so is supported by comments made by both whole-
sale and retail firms regarding pricing practices. These firms
- are principally conéerned in their buying practices with the
maintenance of margins and will buy only where they feel’confi-
dent that their costs plus margins will be accepted by the market..
The criteria for\margins will vary with the season and alternative
species. The selling price is often sﬁbject to negotiation,
reflecting quantities available as well as willingness to pass on
priées to customers. Margins are not fixed as rigid percentages,
but as figures with some room for adjustment to specific market
circumstances.

The ultimate concern in retail markets, of course, ié the
consumer. From two different retail buyers, the comment was ex-
préssed that they would hesitate to offer salmon at more than $1.00
pervpound.(in 1969‘priceé),although one store chain did offer |
higher quality salmon in the early season at $1.19 per pound. It
is not certain whether the barrier exists in the mind of the con-
sumer or in the perception of the consumer by the buyer.

Data on pricing behavior over a considerable period of time

are available for only a few points in the chammel. Landing prices

ol




are reported by the Market News Service on a daily basis for Seattle
and various- Alaskan points for salmon by species in dressed condition.
Prices are alsovrepoftea for the Ne# York City and Chicago whoiesale
markets for fresh and frozen fish. The price "spread" between
the supplying markets and the wholesaler market would indicate
not only demand conditions but also the costs of distriﬁption up
to that point in the channel. As costs of processing and distribu-
tion increase over time, we would expect the margins to increase,
in.cash differentials certainly, but in percentage terms also, as
an increase in the minimum price of the fish. One hypothesis to
explain market behavior is that if margins increase over time the
" markets afe not equallf balanéed; either suppliers orﬂﬁuyers are
‘able to exert market power tp remove bargaining power from fhe,other
side. Alternately, this“could also indicate rising costs without
7QE sﬂift in profif bétwéen stages. If, however, there 1is fluctuétion
in prices, this would be more apt to reflect a competitive market

in thatkprofit capture by either stage is only transitory.

' The landed price fof each species will -vary not only for the

species, but also for quality, the manner in which it is caught
(whether by trolling or other means), size, and location.
. For example,data on the volume and revenue of differing‘species by
fegion yielded the array of prices shown in table 3-15.
It is not possible»to separate geographic from nongeographic
influences on price differences. Therefore this information by

itself is of limited application to the problem of understanding -




channel pricing, aside from the emphasis it provides on the existence

Qf these differences. For example, chinook salmon from California
and Oregon were entirely trolled caught; and because they entered the
same market, were éold at_identical prices. There is a small
difference in prices for coho between these regions, which may
reflect the lower prices that start the season. Columbia River
salmon prices reflect a mixture of gillnet and trolled salmon,-

and prices would hence differ bébaﬁsél6f<£hé¢§ii£ﬁféKWhén'doﬁbared‘
to prices on the Pacific coast and between the States on the Columbia
River. Other Washington prices include both coastal troll-caught
salmon and Puget Sound seining and. glllnet operatlons. The Alaska
price is low because of both the nature of the catch and the geo-
graphic remoteness of the area, and part of the difference is
transportation coét.

Price data availablevfor this‘study are shown in table 3-15
for the period 1956 through 1968 for representative'classes: large
red chinook, large coho, and medlum red ChanOk.' The data are‘
taken from Market News Serv1ce monthly bulletlns from Seattle, New

- York and Chicago. The patterns which emerge are falrly'obv1ous,

in that there is an upward trend in prlce behav1or in the past few
years which has been attrlbuted by 1ndustry people to 1ncrea51né
demands by European markets. The price behaviqr at the source shows
a typical pattern of beginning 15w and increasing toward the end,
although the erratic nature of the fishery adds some distortion

to the pattern. Data in table 3-15 were taken from the same sources
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Table 3-15

Price Behavior in Diﬁering Geographic Markets

Price Levels (¢/1b, dressed) July of each year

1958

1959

1960 1961

1962

1963

1964

1965 1966

Large Red Chinook
Seattle
New York

Med, Seattle
Index: Seattle
Index: N. Y.

Medium Red Chinock

Seatile
Juneau
N. Y.
N. Y. fn
Chicago »

Mezl.Seattle

Index: Seattle
juneau
N.Y.
N.Y, fm
Chicago

Large Coho
Seartle -
Juneau -
Chicago -

Med-Seattle

Index: Seattle
Juneau
Chicago

73-89 -
80 (fzn)

63-69
70-85

69-77
- %

70.5-73 80-94

98

80
89

80-83
70-107

73 71
68(fm) 76-78

Index of Prices Based on Median Seattle Price, July of each Year

58.5 , 81
91-109 91-109  90-110
107-121 - 99

41-53

58-65

47 50
87-113 92-108
- 76

123-139 -
140
120-130

30-31

40-45

36,5 36.5

-93-107

30.5
98-102
. 55-74
- 131-147 143-151

- -

93-107

66
96-105
106-129

46-48
29-30
67-75
60-65
44

73
95-106
123

71.75
98-102
126

Price Level

56
© 3235

56-63
32

76 -

87
92-108
112

56-58

40

83-85
74-75

80
100
111

55-56

40

70-75
70

Index of Prices Based on Median Seattle Price

47
98-102
62-64

143-159
128-138
94

35,25
96-104
57-65

136-142

. 97-103

59.5 56
94-106  57-63
54 -

128 -

Price Level

46-49
23-30
65-70

36-37
55

Index

37.5
96-104
96-99
146

47.5

48-63
137-147

57

' 98-102 99-101 94-106 100

70

132-134

20-25
57-60

39
95-105
51-63

144-167

55.5

72

81.5
98-102
86-131

55-62
35
72-73
72

58.5

60

73 71
100 100
93 107-110

55-56
35

60 -
40-45

75-78
7275

72-73
70-72

60 55.5
99-101

67-75 63

126-135 123~125 120-122 135-140

126

17-27
54-57

37.25

98-102

46-72
145-153

123 .

36-39 37.5-41.5. 36, 5-38 43-45

25-31
60

44
98-102
57-70
136

117-120 130-135

43
22-32
55-58

40-41
25-34
64-65
43 40.5
100

51-74

99-101 -
62-89
128-135 158-161,

78
73-1,10

49.5 .
97-103
55-77

146-151 ..

Source:

Monthly bulletins, Market News Service, Chicago, New York, Seattle.




for Seattle, Juneau, New York, and Chicago. There are some differ-
ences‘in classification of pfoduct between the Chicago and New York
markets, as Chicago does not distinguish between fresh and frozen
in their reported data. Because of seasonal variation in the catch
~and the problems of comparing prices under differing conditions,

the number of months in each year when data could be compared is
limited. July was selected arbitrarily for inter-year comparisons,
and the mid—range'df.Seattle prices for that month were used as a -
Base index from which comparisons were made to prices at Juneau,
Chicago, and New York. The data and comparisons are shown in

table 3-15. Inspection of the data reveals little about~pricing,
trends. There is no recognizable tendency for margins to increase
over time Between Chicago and Seattle prices. When these margins
_are compared to fluctuations in the volume of supply in chapter II,’
lithere is no apparent tendency for margins to be adjusted in order
to regulate the market.

The apparently random nature of the market must therefore
reflect local rather than national market conditions: the amounﬁ
of frozen salmon inventory overhanging the market;vthe flow of
product from British Columbia which obviously must influence total
supply.

The>implications for channel sﬁructure from these data are that
there is somegconécntration shown at the processor level. However,

there is not a clear-cut pattern of dominance by either processors or.

buyers, and a reasonably competitive market would appear to exist.




Because there is a large*portibn of the market which is not measured
by these data, and the possibility exists that there may be un-
specified Seasqnal biése53 ény conclusion is extremely tentative.
The mést important pricing transaction in the syétem would
appear to be that between the processor and his markets as he

searches out the highest offer.

Summary
This chapter has three objectives: +to describe the flow of

product to market, to identify and describe the market structure of
the distribution chénnel, and finally to examine the competitivél .
nature of}the chaﬁnel through evidence of price behavipr. o
1; The pattern of product flow clearly indicates that the ﬁarkets
ifor fresh and frqzen salmoﬁ are not confined to any single rééion.
Ou? of 66 million pounds Qf chinook and coho landed within ﬁhe four.
sté%es, 37.4 million pounds are distributed in fresh or frozen pro-
duct form. This is almost equally divided among West Coasf, Midwest,
East coast markets, and exports to .other countries. The o
expért.volume is primarily conéentrated‘on movements to Britain
and France who together'gbsorb almost half of‘thé overseas volume.
2. The distribution chahnéls for salmon are divisible into two
sets of vértically'related organizations; one concerned with nego-~
tiation and transactions, and the other concerned with ﬁhe physical
flow of product to market. They are interrelated in that the |
transaction detefmines the physical movement of thé product, and

the constraints on product movement determine possible market




alternatives. Variations in thé‘organization of channels precludes
generalization about chammel forms with the exception of a need to

maintain flexibility in channel structure along wiﬁh stability in
the types of potential buéiness relatibnships. (

3. There is little acknowledged vertical integratioﬁ in the
channel with the exception of the link between receiving stations
and processors.

h.b The number éfvﬁishermen’éﬁpeafé £$vgé;iﬁéréé;;ﬁémiﬂﬁéhé.” 
face of a-decline in the avefage size of the catch and Hence average
earnings, suggesting changes in'fhevoqcupation of fishermen from
full-time toward a paft—tiﬁe*ééfiéi%j:.‘ S n S

5. Receiving stations appear to have relatively low levels of
concentration; however, many appear to be owned or controlled by
processors. )
6. The available data on processing éctivity'does not suggest a

high degree of conéentration, at least among American firms. There

is, however, some evidence of accumulatlons of market power among a;~ ;

few processors through large- scale buylng operatlons.

‘T« The intermediary link of wholesaling appears to be declining,

because of both high costs -and the tendency for 1arge chain buyers
to deal dlrectly'w1th large processors.

8. The large retail chains appear to exert a'éountérvailing
force against the potential power of the large processor.

9. Price~making behavior within the channel howeve13appears to.

be reauonably competitive in practice, based on the available

evidence.




What can be inferred from the material availabie therefore

appears to be that the structure of the channel operates in a

reasonably competitive fashion. Wnether the results of market

behavior are in fact equated to competitive behavior can only
be measured against comparative rates of return, on which data

will be presented in chapter VI.




Cﬁapter Iv

THE PHYSICAL DISTRIBUTION OF SALMON

The channel of ownership——buying and selling--determines the

character of competition. The ultimate constraint, however, on

channel activities is determined by the sequence of processing,
handling, and shipping activities in the physical distribution
of salmon. The nature of the physical distribution process and
the type of products offered on the market will determine s the
location of the market, both in time and space.
Physical distribution has been defined to include "the broad
" range of activities concerned with the efficient movement of
finished products from the end of the production line to the
consumer, and in some.cases includes the movement of raw material o
from the source of supply to the beginning of the production 1ihe.ﬁ16
Physical distribution for salmon by this definition would incluae
therefore the transportation, handling, holding, and preparation
for shipment both from the fisherman to the processor's plant, .and
from the plant to the final markets. However; inventory decisions
are inexorably 1inkéd to decisions on product form, so that a
comprehensive definition should also include the processing function.
Further, the definition of an efficient physical distribution |
system must include éommunication, not only in the manner in which

orders are transmitted from one stage to another to initiate

X . .

" Donald J. Bowersox, Edward W. Smykay, and Bernard J. Lal.onde,
Physical Distribution Management (New York: Macmillan Co., 1969),
p. L. .




shipmehts, but the degree of control which a processor can exert
'over‘the‘phyeiealvdietribution system to ensure product'quality
and efficient‘performaﬁce. A1l of these functions are interrelated,
since decisione<in one functional area of physical distribution
~ cannot be made indeﬁendently of decisions in another.
The_centribution of physical distribution to the effectiveness
of salmon distribution camnnot be overemphasized. The extent of the
market for either.fresh or frozen salmon is ultimately determined
by the ability to move them to market with a minimum of loss of
product qualiﬁy. Because ofvthe logical separation of functional .
activities of buﬁing and selling from those of physicalydistribution,
the distribution channel has evolved into two separate and often
“distinct syetems of activity. There is, however, an inevitebler
interaction befWeen the oﬁtputs of these two systems. The activities
}ef change involve risk, as the act of holding title necessarily
'implies the peseibility‘of either loss or gain in the market place.
This risk can be reduced or shifted through successful management

of physical distribution. The decisions on product form, distribu-

tion, and the location of markets will determine the size and the

nature of the risks that the exchange channel must bear.
There are specific problems in system management which are

unique to the activities of physical distribution. The problems
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of channel control and coordination'differ substantially from

?hose of the exchange channel. In a system with independent

ownership and management of the component firms, with dissimilar
functions and technological characteristics, the task of coordi-
nation appears to be substantial. Evaluation of performance of

the system is often weak, not only becauseiof a lack of common
standafds , but because ‘the- ihformat’ioﬁ?? links are eitherinter- .. .
mittent (i.e., they are.used only to report malfunctions such

as failﬁres to deliver on scheduie) or operatg with sufficient

lag in reporting as to make'copreptivglaction:difficultrin thg,;
shortrun. | o | |

ﬁ Within this sysﬁem; there are conflicts of’goals engendered
by diSparate technologies, which reqﬁire compromise and bargaining

in order for the system to operate.17 As one example, the shipper

and consignee will strive to ship in lot sizes convenient for

themselves, and even so they may differ in definition of optimal

size. When we add tﬁé carrier'éé'tﬁeiébnnééfing,lihk, his
technological characteristics'may encourage him to strive for

1arge shlpments in order to make efficient use of his vehicles.
While conflicts such as these are. resoluble, they are 1nherent
within the physical dlstrlbutlon system and they further emphasize
the inabiiity of a sihglg firm to control the system without complete

vertical integration.

17 see g. L. Heskett and R. H. Ballou, "Logistic Planning in Inter-
Organizational Systems," Academy of Management Proueed"ngu (1967),
pp. 124-136.




The task of this chapter is to describe the physical distribution
system for fresh and frozen salmon. The concern is with both the
nature of the decisions which must be made and the naturé of the
constraints which limit these choices. The section which follows
will describe first an economic model for decision chqice in physical
distribution and efforts to validate it. This:will be followed by a
description of the fresh and frozen product distribution systems,
and then a discussion of the major components in the physical
distribution. In the final section this discussion will be suma-

- rized by identifying some of the major problems in this area.

I. A Model of Physical Distribution in Salmon

Decision choices in salmon products and distribution can be
argued on a basis of risk management as well as on directly incurred

costs. Risk affects product form, market choices, and all of the

distribution'decisions which follow from there. The first decision

facing a processdr is whether to sell his invéntory in thé fresh
market, or to freeze some portion of his supply for sale in somé
futuré time period, presumably before the next season; We aésune
that he is not faced with allocatlon.constralnts requlrlng him to
protect the supply of a given customer or group of customers but
that he is concerned exclusively with unrestricted economic ch01ce.
The choice at the margin may be described as the net prevent value

of two market prices, where




E(P ) _ Net E(P )

fresh’ = frézen
(1 + 1)

(1)

Poresh is the current markét price. Prnosen 18 the anticipated
range of market prices for frozen salmon over the entire season.

The expected value, E(Pfrozen)’ describes the mean anticipated
probability of price occurrence. The rate of discount over time

is i, in this case to be considered the opportunity cost of capital
to the firm. The term '"net" describes price after freegﬁng,
physical processihg, énd holding costs;reléting solely to the frozen
product, have been taken into account.

Risks are made with uncertain market knowledge, and are particularly
uncertain in the case of distant markets where direct inspectibn is
impossiﬁle. Mlthough supply risk may be reduced through quality
grading systems, it is not completely eliminated, and a residual
amount of risk is necessarily passed on to the buyer.

Price risk lies with the owner of the inventory. Owners for resale

could have two types of risk--loss of value, i.e., a speculativé

loss of inventory value, or a loss of potential value througﬁ
postpoﬁing commitment to markets. It is characteristic in this.
industry to avoid commitment of inventory to specific markets
because of the potential specuiative loss, which would appear to
overshadow potential postponement losses.

The risk problem can be demonstrated in the hypothetical

market situation described in figure U-1.

#*The exponent n is the perbtinent time pericd and must agree with
the value of 1 used.




Figure L-1

Risk and the Market

Quantity
"  To examine the decision of a single shipper té mdvé salmon to dne
market considered in isolation, assume that this shipper is buying
in a éompetitive market énd that he is contemplating supplying a
market in another location which is also competitive. Let Po bé
the price ét which the shipper is buying in the local market. As
he continues to purchase, he and his competition will bid up the
priceiof fhe saimonvresoﬁrce. In éddition he must add a transporta—
tion chargg,Ct,so that his'cost'of supplying additional units
must be tﬁe marginal cost curve,C = P + Ct' Because of the
increased buying prices that he encounters, C is positively sloped
to the right because increased quantities will only be available

at a higher price.




In deciding to ship to his destination mérket M, the shipper
believes. that price,Pm,will prevail and‘therefore ships quantity
Gﬁto that market, i.e.,he will cbntinue to ship until the marginal
revenue (price P ) that he obtains is equal to the marginal cost Ce
Price Py, however, is only the modal value of possible prices whose
range is given»by'alternative prices P, and P_. If he were to
anticipate that prices would rise to P, he‘would maximize his
profits by shipping quantity Q,. Similarly, if‘hé were. to predict
that the‘price would decline to P_, his best strategy would be to
ship quantity Q3. However, these prices are notﬁknown.with certainty,
and therefore the shipper then exﬁoées himseif téxtﬁdrtybes of risk.
The first is that of failing to achieve profits which might be
available if prices were to increase to P,; he has therefore accepted
a risk of postponement, that even though he Will realize the additional
profit from Q; denoted by P P _ HJ, he could have gained the additional
profit HIJ. At the same time, he has exposed himself to the possibil-
ity of loss by‘overcoﬁmitment.to-the market. .While he realizes the
lesser profit denoted by the triangle CP_L, he has also incurred
the loss from his inability to foresee the price decline, KJL, ﬁhich
is the loss from speculation shipping the quantiﬁy'Ql_QB.l8

The expected total profit function can thus be writtens

E(r) = PRy [Bp-c(Q)&y] + PRy [Py - c(@)Q] + PRy [P_ - c(Q)Qp) -
PRy [P, - c(@)(Q - Q3)] |
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Y See Louis P. Bucklin, "Postponement Speculation and the Structure of
Distribution Channels, " Journal of Marketing Research,(Feb. 1965) ,
pp. 26-31. ,
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where:

E (r) is expected profit

PRy, PRy, and PR3 are the probabilities of occurrence of the three prices

Pps Pys P_y respectively; and
c(Q) is the function C.
~Because of the actual cash loss if the price falls to P_, the actual
penalty of postponement risk may be higher than that of postponemept,
probabilities of price fluctuation being equal, and would only be
equalized if the potential profits from the possible price increase
were sufficient to balance out the lower profit from a price reduction.
With market imperfections such as a time requirement to search

. the destination market for. buyers, or if the ability of the market

to take additional quantities is limited, there may be additional
losses. In the fresh salmon market, the 1imited shelf-life of the
product dictates an almost complete loss of inventory if the product
is not sold within a short period of time. In the frozen market,

other options such as holding inventory for future sale or moving the
inventory to other locations may limit the losses to transportation

or holding costs. Evén in this case, however, the number of markét
alternatives is limited because transpprt and inventory costs

comprise a substantial part of the‘profit margin, and some alternatives
incur the possibility of loss. This helps to explain the lack of
speculative interest in fresh fish inveﬁtories and the limited:

speculation in market-oriented inventories of frozen.stock. .




When the effect of the risks of postponement and speculation are
included within a profit estimate, the resulting decisions appear to
becomé éonservative; there will bé less salmon placed in the fresh
market, and the amount of fresh salmon shipped into a specific
‘geographic market will be less than if these risks were not present.

Risk as well as profit enters into the distribution decision, and

risk may'thérefore be considered part of the cost of helding inventory.

Physical Distribution System Characteristics
. s
Physical distribution activities, apart from the processing

decision, involve two basic activities: holding inventory and

moving it to market. Holdings costs (Cp), both risk and direct
expenditures, are increasing functions of time; movement costs (Cy)

are decreasing functions of time in that faster transportation involves
higher costslthan do slower forms of transport. -In every system there
would appear to be an optimal transit time by which the costs of the
system are minimized, i.e., the marginal exchanges between holding

and movement costs are balanced. This is shown in figure L-2.°

Figure 4-2

Optimal Transit Time




- Specific tyﬁés'oftholding costs would include not only risk but

oppbrfunity costs of capital, direct costs of warehouse operation,
and'in'thé ca§é of frozen salmon, the costs of holding at cold
temperatures and reglazing. Movement .costs involve not only the
choice of tranSport'mode; but the frequency of vehicle scheduling,
warehoﬁse processing capacity, and_Similar posSible sources of delay.
Fresh and frozen products take different distribution time
allocations. Because of the high risk of speculation, fresh fish
are sold directly from the producer's inventory to buyérs. The
'seller's sfrategy is thereforefto hold his inventory for the highéSt
possible price5 but quality will begin to deteriorate immediatély,f
and the time delay beccmes critical. Risk is therefore balaﬁCéd |
between failure to obtaih the highest possible price and'thé risk

of loss of value of inventory. In figure L-3 below we have assumed

-Figure 4-3

Distribution Choice for Fresh Salmon




an average price (?n) decline -as a function of shelf-life, with
possible prices above and below the éverage. Total cost of fish to
the supplier (price Po) plus movement cost (Ct) will decline because
of the loss of quality, and the optimal time wouldrbe ﬁ%
where the expected value of profits will be maximized.

The actual movement possibilities are limited and therefore

can be described as the discrete choices shown in figure li-l. For

a given market theré will be one or two modes of transport. In moving

salmon from Seattle to Los Angeles, for example, there are two modes

of transport, motor carrier and~air'§reight, denqped’by<points A]aﬁd‘.
B. The decision of which mode to use will be determined by the distance
(measured vertically from line Pn'to A and B). The greatest distance,

i.e., the largest profit, would determine the choice.
Fﬁgure 4-4

Transport Choice for Fresh Salmon

-+

Profit by Air

Cost, air

rofit by surface transport

A

t
Surface




The optimal time dimension for frozen product is much longer
' for'frozen than for fresh, because of the much longer shelf-life
and hence the 1e$s rapid deterioration in price. Decisions to sell
can be less time-dependent over a season, determining less costly
but more time-consuming distribution practices. At the same time

there are increasing holding costs for maintaining frozen inventory.

The relationship can be seen in figurerh—S.

Figure 4-5

Distribution Choice of Frozen Salmon

S~




The cost functions are relatively insensitive to small chanéés? :'
in time, and decisions can therefore be made primarily on expectatiénf
of price behavior, rather than either shortrun phyéiological or - ,-f .
technological constraints. Price risk therefore becomes the |
determinant of both prodﬁct and market decisions for frozen sabmoﬁg
Prices are presumed to be determined by supply and demand conditions;Jg
and if decisions are made on the basis of the expected values of ‘
prices, then demand indicators should reflect price changes and hehcg?'
product choices. This is tested in.the succeeding‘section.

A simplified structure of the total product-and distribution
decision can be seen in the decision tree of figure Lj-6. The two
branches are fresh and frozen products, values for which in turn
are determined by prices in local markets,”which can vary aCcofding
to some distribution of values. The combined expected returnS‘fbf
each product will determine the decision, which is determined by_tﬁé  ”
expected values of prices in each market. In the case of frozen
product there are three additional elements to consider: market
timing, net costs, and time discounting. Assuming that cold storéée
facilities are available, marketing strategies may involve offeriﬁgit

products to markets at various times throughout the year, and de-

cisions will be made based on the expectation of the highest possibie“»

price based on timing, i.e., the market. 'Net costs would be those
uniquely associated with frozen products. Assuming that these are
known with reasonable certainty, they are combined with expected

price values, and these are equated to a decision to sell fish




Figure 4-6
Deéision Tree for Salmon Distribution

Price Expectation

Location High price

Low price
High price

Product Local
Decision

West Coast Low prj_ce
EFast Coast __Hjgh price

Low price Price
Expectation

Timing

Local

High price

Sodnér
-Low price
_—High price

Low price
High price

West Coast- .
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I“‘tey,High price

subtract Low price
net ‘ Hi 3
Frozen ¢qogts gh price

East Coast : ) .
Sooner Low price

Later _High price
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Iigh price
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immediately as a fresh product by the discounﬂing term i, the value
of i being the opportunity cost of capitaljto the firm. The norma-
tive product decision is thus inseparable from the marketing de-
clsion in that it is based on comparative returns. In addition the
product decision determines the logistic channel in terms of pro-

cessing, warehousing, and transportation. To the extent that

. decisions are made on rational grounds without consideration of

other factors, a model based on rational economic decision criteria

should enable us to predict decisions within the firm. If it does
not, then the only conclusion possible is that other factors
predominate. |

The Product Form Decision

The decision by processing firms to produce either fresh or
frozen salmon for the market would pfesumably b¢ a function of
several variables, including relative returns, estimated supplies
in the market, andvthe desire to protect established markets and
customer relétionships; While all three are classed as economic
variables, the first two assume shortrun ratiénality on the part
of producers; the third may be considered in the nature of a long-.
ﬁerm investment. Product form decisions would theréfore appéar to
be responsgive to managérial perceptions and anticipations of price
and the quentities available, with residual portions assigned to
fresh and frozen producﬁ forms to satisfy established markets.

To test this, the concept of an aggregate industfy'decisioﬁ

process was hypothesized in which industry output could be explained
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by changes in supply, price, and factors affecting price. Two

- techniques, multiple regression and causal path analysis; were
used to identify the critical variables which would determine the
industry percentage choice of fresh and frozen salmon.

The dependent variable was the percentage of fresh to theltoﬁal
of fresh\aﬁd frozen salmon. The independent variables as showﬁ in
appendix tabieic—l were selected to incliude supply quantities,
measures of returns in the Seattle and Chicago wholesale markets,
frozen inventory positions from the previous season as of April 30,
‘anaAnet cbnsumption of frozen salmon from inventory over the
periqd‘from October 31 to April 30.

. The regression results do not appear to be satisfactory. The
stroﬁgesf correlation was with frozen inventory as of October 31.19
However in this case it would appear that causality is reversed,
’and that the decision to divert more product ;nto the fresh market
fesults in slightly lower inventories of frozen product»inventqry
at the end of the producing season. The determining factors are
not indicated by ﬁhis equation.

Further analysis was attempted by means of a causal path
analyéis pfogram which generates a matrix of simple correlafion‘

coefficients among variables and :combines it with a matrix of

16 . L
)The equation was Y = 295.32 ~ .00LO9Xy ré = 6871
(Labi5) SE = 32.071

vhere Y = percentage fresh to total of fresh and frozen
and Xy = frozen inventorics on hand as of Gctober 31




potentially'significant relationships as determined by the analyst
on an a priori basis and theﬁ generates a causal path, linking
variables'by pértial regression coefficients. The path is linked
only if the coefficients are significant above a specified level,
in this case; 0.05. The matrix is shown in appendix table C-2.
There were no correlations of sufficient statistical significance
to make the pfbgram operate, and therefore the results are

. . 2
inconclusive. 0

‘ . o bs
The data are limited, and it may well be that different series

describing the same phenomenon would indicate better relationships.
While the correlaﬁion matrix does show positive association‘between
Chicago and Seattle prices and to a lesser extent with landing‘
volumes, this is not useful in describing the product form decision.
This can only be a brief examination of the problem in thé
.context of the much broader study of channels. Both at the aggregate
and at an individual firm level, the data available to this study do
not permit us to confirm the economic model presented earlier.
Typiqally, many processors in Oregon and California described the
decision as an aétion to freeze what was left over at the end of
the day, implying thaf the relevant data woculd be daily in nature
and not in annual terms. One small wholésaler describes the decision

to freeze as a decision in anticipation of higher prices, a "safe"

20
The program was run using ICL 1909 conputer at the University of
[@]

Bradford, Fngland, using a program dasigned by Martin Christopher and
Kenneth Elliott. JFor an explenation of causdl path analysis see
Christopher and Flliott, "Causal Path Analysis in Marked Research,!
Commentary (April, 1970). :
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decision only if priceé dbhtinue‘to rise and oversupplj does not
appearlin frozen sfocks;

Research in this‘area might profitably take the form‘of a
heuristic investigation, studying different operatofs and their decision
processes. Other anélfses might probe this_question in direct
interviews. ,At this stage it is by no means cleaf what factors
specifically enter the decision to sell or freeze.

II. The Distribution of Fresh Salmon

The interaction of product form and the character of the
logistics system is nowhere more clearly demonstrated than with
fresh fish. Because of its relatively high value in the market,

‘ fresh salmon appear to possess more options in the'choice of trans-
portation and markets than do other species of fish. The problems,
;Q;however, are similar for all species: 1imited tiﬁe spans betwéen»

the catch ahd spoilage.

Fresh salmon has been described as having a maximum shelf—life

-of 15 days, with a progressive deterioration setting in before that
time. Industry practice has emphasized speed of delivery as the
bsalieht characteristic 6f the distribution system, as fresh fish
bring both higher prices énd customer preference. This has dictated
a uniqﬁely determined distribution system for salmon: minimdl
delays in transit, with a maximum time in transit of two to three
days; and inventory maintained only at the retailer's counter.
Occasioﬁally'during this study there were cases cbserved where in-

coming fresh salmon inventories were held as much as two days before




being worked, but this was unusualj most processors descrihed
typical cycle times invoiving receiving the fish at a receiving
stafion in the late afternoon with shipmeﬁt in the evening for
early morning delivery to the processor. The processor would then
prepare the fish within the day and ship that evening. One variable

beyond the control of the processor is the length of time that the

fishing vessel remains at sea. Areas where small boats are used

extensively are known in the wholesale trade for the superior quality

of their catch,sinCe small vésselthend to retuén to dock sooner
than larger vessels.

Because of the time constraint, market areas for freshvsalmén
tend to be confined to local markets, those parts of the West Coast
accessible to high speed motor or air transport, or Eastern and Mid-
western markets which are served through air’freight almost entirely.
The geographic extent of the fresh market can be seen in table -1,
where all respondents were asked to define market éreas for their
fresh product férm.

Table L-1

Market Area Versus Product Form
Nunmber of Firms

Firm Product .
Form Liocal X Jest ast Midwest PBast Ewmort Totzl

Fresh only 5
Frozen only

Fresh and
Frozen




These data include 21l types of firms, not only processors but
wholesalers and retailers as well. Iowever, because the channels
- have been sufficiently pluralistic in form, e.g., wholesalérs |
may ship to wholesalers in other areas, the above data will loosely
define the market. Smaller firms tend to ship fresh only, while
larger firms ship both fresh and frozen fish, and it was difficult
to.distinguish their product shipment patterns by geographic region.
- Delivery of fresh salmon to market involves two modes of
transport: air and motor. Motor carrier delivery of fresh salmon
‘is primarily confined to West Coast points. Not all processors have
.equal access to all markets, because this is a function of the
transportation servicer .available. While some Seattle énd Aétoria,

~ Oregon, producers reported little difficulty in moving fresh salmon

into Los Angeles, other processors reported problems in reaching

all parts of that market area, to the point of discontinuing ship-
ment, because of transport problems. Occasional shipments by motor
‘carriervwere reported into the Midwestern and'East>Coast markefs,
but these were not significant compared to air freight volume;
- transit time by motor carrier is ), to 5 days -and hence is not
normally attractive for fresh movements.

The rate structure for transportation services has encouraged
the development of two specific fofms of transport: air freighﬁ and
fisheries-exempt motor carriers, the-laﬁter being a group of

carriers exempt from rate regulation in interstate commerce, of
o 2




which more will be said 1atar The exempt carriers do not publisl

tar1ifg,although they are willing to quote prices informally to

shippers from preset price lists. Table Lj-2 indicates typical

prices which were quoted for fresh movement during the period of the
survey in August 1969. These can bLe compared with the specific
commodity rates guoted by the Pacific Inland Tariff Bureau on their
Tariff 79, shoun for fresh movement in table l;=3. During the time
that this study was in process, this tariff was cancelléa, forcing
would-be shippers either to use the exempt carriers or pay higher
rates via common carriere

The air freight industry has looked at salmon as a particularly
attractive form of traffic because it provides an imporisnt balance
to the movement of other traffic into the Pacific HNorthwest. As
a result, the major carriers have offered speciél rates on the
movement of salmon as well as other seafood inko the Bastern
markets. Air freight rates are sham inAtable L-be Cowmpaved to
motor carrier rates, the: ppear to be fewer hrzoirpolnts for

volume discounts, and these are alb lower volumes., Thus eir freight

- )

there are no dava to confirm this rd irectl; Uuta cn the volume
moving via either node are fragmentacy. The oz moving by alr
the New York wholesale w;:Leu has increased or U Vears
to 1568, as described
moving outside of the whelesale

available Lor ovher markets. Because of

s g e

shiprents appear to be smaller than those of moter carriers, although




Table 4-2

Typical Motor Carrier Rates for Fresh Salmon from Processor to

Major Domestic Markets - August 1969
($/100 1b)

Carrier Origin

Destination

Minimum Charge LTI* 1,000 1b 5,000

30,000

Oregon Coast
Oregon Coast

Oregon Coast
Seattle

Astoria, Oregon

Portland

San Francisco
Los Angeles

San Francisco
Los Angeles

Los Angeles

Los Angeles

5.00 min 5.00 2,94 280
6. 50 6.50 4.00 -3.85

4, 50 4,50 + 2,80
25% for ice

5.20 +
25% for ice

1.27

1.88

2,20

#LTL = less than truckload quantity

J

Source: Direct interviews. Carriers wish to reamin undisclosed.




Table 4-3

" Motor Carrier Rates for Fresh Salmon as
Published in Pacific Inland Tariff Bureau
Tariff No. 79 as of July 10, 1969

Portland Portland Seattle Seattle
San Francisco Los Angeles ~San Francisco Los Angeles
. - $/100 1bs. _—
‘Minimum Charge $15.75 $15.75 $15.75 _ $15.75

LTL 10.94 - 14,64 1205400 16,20
5,000 lb. minimum 4,18 _ ' 7.08
20, 000 lb. minimum 2,06 ' 3.35

30,000 Ib. minimum  1.74 2,54 2,03 o 2.9l

Icing charge $9. 08/100 lbs of ice used subject to minimum of 100 pounds.

Note: Tariff was cancelled as of 1/10/1970.

Source: Pacific Inland Tariff Bureau, Tariff No. 79, Portland Oregon




Table 4-4

Typical Air Freight Rates for Salmon from
Processing Centers to Major Domestic Markets
"($/100 1bs. )

1,000 2,000 3,000 - 5,000 10,000 Airline Item
Origin Destination 100 1b min 500 1b mi 1b min 1b min 1b min 1b min 1b min No.

Alaska to West Coast & Eastern Markets

Ketchikan Seattle $ 8.00 - - - WA 435
Anchorage Chicago ©20.20 $19.60 $12.20  $18.90 NW 435
Anchorage New York 24,25 . . 23,45 23,15 22.85 NW 435
Anchorage Washington D. C. 23, 90 ‘ 22,40 22.00  21.70 . NW 435
Anchorage Portland 9. 50 - L= - NW 435
Anchorage Scattle ' 8. 50 ‘ - - - o NW 435

Vancouver Los Angeles 9. 50 ‘ WA 435
Poriland Los Angeles 9. 00 WA 435
Poitland _Los Angeles<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>