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Chapter V

GHANNELAPROCESSIS

In thé preceding chapterézﬁhé distribution system has been
described as a set of independent’entities héving interdependent
reiationships. The basis of these links is ﬁhe series of éctivities
which must be performed between the time of catch and'thé final
display in the retai1~counter. This chapter is concerned with the.
task of describing the nature and Sequence of these.activities,

both to extend the description of the channel process and to provide

a foundation for the cost and profitability analysis and the simu-

lation model to follow.
The key to'the-organization of the channel is the specifgc

e configﬁration of‘thesé activities. In a verficaily competitive
market, specific channel processes'woﬁld‘tend to be located so as
to maximize the aggregate efficiency of the channel. We have noted,
howgvér, that‘there aré’few activities which are specifically bound
to any one stage. It is therefore necessary to establish the sequence
énd choice of activities which take place within the channel. Although |
process activities'are 6ust§marily locatedvandAorganized at specific
stages, it is not unusual to find them shifted.either backward or
forward in the channel. The most important factor in a process
description of the salhoﬁ disfribution chahnel is, therefore{ not

the identification of functions occurring within individual enter-

prises but the order in which the specific processes occur.




'The two types of channel processes, exchange and physical
processing, often occur within the same enterprise. fhe processor, '
for example, occupies a pivotal posiﬁion in the buying and-selling
of salmon, while at the same time L§ ﬂ3 responsible for a major
share of the physical'processing d: vgoﬁs.. There are, however,
differences which can be observed = :2n theﬁtwo.' The’éxéhange

channel often has more stages thar shysical distribution

channel. The reasons lie not onl f@e speculative nature of

the exchange process but also in - Lgstraints on excessive
physical handling and the 1imitatjix .7 available facilities.
Decisions in the oﬁe area are inte; ... .adent with those in the
other, and for this reason the mos; éirlcal mamer in Whlch to
describe channel processes appears to be through the structure

of the customary channel organization.

I. Fishermen

_ The'startihglpoint in the market channel naturally begins
with the fishermen.1 The location of fishing activity'determines,
in part, the way in which the fish are caught, which in turn
determlnes the locatlon in the channel of the initial process of
eviscerating the fish° There are four principal methods of catéhing
salmon: trolling, gill-netting, seining, and trapping. Trolling
~ is the only form of salmon‘fishing permitted off the Ofegonvand

Washington coasts. Gill-netting is permitted only in the Columbia,

lThis section relies as a basic reference on Homer E. Gregory and .
Kathleen Barnes, North Pacific Fisheries (New York: American Council,”
Institute of Pacific Relations, 1939), p. 19-27.




Puget Sound, and northward. . However, the only species which can

be 6aught by hook are chinook and coho, which dominate the

frésh and frozeﬁ salmon mafkefs. The other threevépecies must be
netted or seined. In Puget Sound and northward, the use of gill "
nets and purse seines is widespread. Fish trapé, potentially the
most effectivé fofm of catching salmon, formerly were inbrestricted ,
use,. but at present are banned. For the mos£ part the dominant
speéies cauéht by gill net'and troll are the chinook and coho.

The méthqd of the catch determines the initial processing.

Troll_fishgrmen will clean the salmon ﬁhey catch almost immediately,

so that the normal condition in which these fish are brought to

.the receiving station is a dre;sed, head~-on cbndition.‘ On.the'other
hand, gillrpetted and purse;seined s;lmon are turned oyer'“ig the
.iound," meéhiﬁg that the cléénihg.musf be doﬁe almostlimmediately

elsewhere in the channel.

!

Troll Fishermen‘

"Trolling is largely a small boat operation with the exception‘
of a few ﬁuna vessels participating in salmon fishing in fheir own
off-season. The economic limits on the sizé of salmon boats are \
determined by the number of lines which a single troll boat can
handle at one time. On the other hand, the distance to the fishing
grounds encourages 1afger size in order to increase the amount of

\

time available at the fishing grounds. This is limited in turn by




the ability of the fishermen to keep‘the catch in a fresh condition.
Some larger boats have cold storage tanks capable of maintaining
thé fish in a reasonably fresh condition for several days.‘ Small
boats, however, do not have this capacity and hence will be forced
to return to shore on a one-or two-day round trip time schedule.
" Troll fishermen perform four functions:'

1. Catching

2. Cleaning

3. Storing

L. Transporting

Catching techniques’do not appear to vary significan?ly'among

N

troll fishermen. Cleaning techniques are also presuméd to be
reasonably;uniform, although some processors report that theyﬁhave '
to re-clean the fish after receiving them. The éleaning operation
is necessitated by the rapid deterioration of uncleaned fish, which
can be arrested by storage at cold temperatures. Storage is limited
by the size of the vessel and the equipment available on the vessel.
Some vessels will be equipped with storage tanks of cold water main-
“ tained at a temperature barely above freezing. Smaller boats are
mérely'eQuipped tQ carry'the fish in the hold in a dry condition.
The degree of freshness, as one:of the major dimensions of fish
quality, affects the price offered in the market. Transportation
from the fishing groﬁnds to the dock is normally provided by the

fisherman-himself, which limits his productive time at sea and also

his distance from his receiving station.




Gill-Netters

"As this practice is restricted in Oregon and Washington to a
few areas with protected waters, the Columbia'and Puget Souhd, it
~has encouraged the use of small boats. The erratic nature of the
season, dictated by the conservation policies of the Fish Commissions
of Oregon and Washington, haé'encouraged activity by large numbers
of fishefmen who must stay in clbsé proximity to the water to await
announcement of openings in the fishing season. Because of the short
time in which these seasons are opeh, or when the salmon are funning
up the river in large volume,'transportatioh time to and from the
fishing grounds bécomes valuable. This has eﬁcoutaged the @se of
fenders to go out to the boats and traﬁsfer the loads and issue |
recei.pts.on“bhe‘spot° In:the Columbia Rivef afea at léasﬁ, fish
are transferred ope—at—a-timé by'meéns of a pew,‘whiéh_prdbably
_ works reasonabiy'well because of fhe small scale of most‘gillénet

operations. Gill-netters do not clean their fish, and this function

is then shifted to a processing station. ' Thus the gill-netter per-

forms two or sometimes three functions:
1. Catching
2. Storing

3. Transporting

Seining
With the_intro@uction of the diesel engine into the fishing

industry, purse seining became a highly productive way to catch




salmon. Gregory and Barnes reported that seining (using a floating

net.which is.drawh tightly around the catch), is used 'extensively
in both Puget Sound and Southeastern Alaska, although Alasken regﬁ—
lations limit the size of the éurse seine vessel to 50 feet.2 However
a'study'reperted by Rounsfell aqd Kelez3 indicated that efficiency
ip catching chum, coho, and pink salmon increased with the size of
the vessel. Because of the large sizebof the catch of these vessels,
several receiving stations in Alaska and fhe Puget Sound have provided
tenders to travelvto the fishing grounds and pick up the fish on the
spot. Again the fish are cleaned at the processor‘s‘plegt.
N

Other forms of catching fish, notably beach~seining (w1thout

‘ vessels), traps, and f1sh wheels, were not mentioned by'respondents

in our survey. They do not appear to be important at present for

species hormally'sold in the fresh or frozen markets,

Pricing
This discussion of pricing will be confined 1argeiy to cohos

and chinook salmon as they are the dominant species in the fresh

and frozen markets. We should distinguish between two leﬁels of

_pricing activity--the determination of the market price and the actual

price-making practices by individual fishermen and buyers. The

bargaining pattefn is dominated both by the industry structure ahd

the geographic orientation of the industry.
The structural aspects of orlce making at the sandlng stage have |

been described in Chapter III. Four factors have 1nf1uenced _the price

?Cited in Gregory and Barnes, p. 2l.
3.0_9-0 Cit.,\p- 250




level for salmon: ah erratié.supply, an oligopsonistic buyef _
structure,vincreasing demands from overseas markets,/énd efforts
at collective bargaining by the fishermen. The result hés begn a
| répeating pattern of price increases over eachlseason, and a trend,
in the longer view, to increééing yields from season to season.
Price forﬁation under these conditions«cdntfols supply by
attracting new fishermen into the market. High prices increase
the expected value of the rate of return, recognizing the erratic
nature of supply. However, prices appear to be more stable than
the quantities which are landed. Because most of the costs of thé
fishiné vessel are independent oﬁ the size of thé_épecific catch,
the risks fall on the individual fishermen. The numbér of vefsel
trips undertaken can then be described as a function of the price
offered and the probability of a sufficiently 1€rge catch. The
commitment of a vessel need not be irrevocable if other  species,
such as tuna or albacore, are available. The number of trips for

the ﬁurpose of catching salmon is the only other variable which can

be adjusted. Therefore the price mechanism can adjust supply only .

imperfectly, varying fishing activity somewhat but not the supply

-of fish itself.

Because of the structure of the industfy.at fhe fishermen'é
f}le&el,.comprisedvof many small boat operators, we would expect
fishermen to be frequently undercapitalized and interested in‘

lengthening their time at sea in order to increase revenues. A




natural concomitant is a limited form of non-price.competition
through "boat accounts," in Which some'of the large prbcessors mayf
advancé ﬁoney to finance part of the fisherman's operation; This
form of competition may also inciudé facilities available for fuel
and ice and off-hours unléading as a cqnvenience for the fishermen.
This has created patterns of loyalfy'by'fishermen to specific firms,
and also price differentials paid by firms which do not offer fhese
advantages. Differentials as high as five to ten cents per pound
Were‘reportéd by processors who lacked these facilities.

There appears to be little active price searching by»fishermen
simply because of the time involved when they are rﬁnning with loads.
From the buyers!' cbmménts, fishéfmen appear to be awafe of pricé

¥

differences at different stations; however there appears to be little

switching from buyer to buyer during the course of the season.

II. Receiving Stations

Receiving stations perform four functional tasks in the distribution

channel. They serve in the'following wayss

1) as the point of purchase of fish‘from the fisherman, i.e., the
_pqint of transfer of ownership from the fishermah to other stages in |
the channel,‘

2) as the poiﬁt of physical transfer from Ship—to—shore,_

3) as an accumulation point for inventory from individual fisher-
men to consolidate into larger units for transportation to the

\

processor, and




L) as a point whére repackaging and re-iéing takes plaée in
preparation for movement. |

Receiving’stations haﬁe a varied role in the transfer.of title.
Some are owned by the”processor, others are independent or have a
quasi-dependent relationship to the processor; Integrétion of
processor and receiving stations is almost universal in Galifornié,
but is only partial in Oregon, Washiﬁgton, and Alaska. The buying
relationéhip in an integrated operation is essentially that of a
wholly-owned agent of the processor, who takes all of the risk»of

supply availability and nonperformance (such as failure to ice or

to ship within reasonable periods).

A quasi-integratéd relationship takes place when- the buyer at

the independently—owned recéivingvstatipn acts as agenﬁ for the
processor, éven to the‘poinﬁ ofviséuing payment ﬁith checks drawn
~ on the prdceséor. Under a slightly different arranéement, the
processor offers a floor price with an agreement with the receiving
statiqn that all fish not sold at a higher price will go to the A
contracting processor at the lower price. The indépendent'rélation-
ship describes stations which take possession and then search for
buyers.

Most stationé operate with some arrangement for interdependence
. with a proceséor or established workihg arrangements ﬁith one or .

two processors. Because of the highly perishable nature of fresh




fish there is little time to search the market}extensively'for a
better price; in addition, receiving stations aré geographically
restricted in their choice of buyers. |

Receiving stations can be rudimentary, such.as a simple barge
to which vessels come, or more ?laborate with an inveétment in
" scales and ice-making mabhines. It can also‘be an annex to a
processor's own facilities. A typical physicai operation of a
shore~based receiving station'involves a sequende of steps which -
carry the fish from the vessel tp.the transportation Vehicle‘for

movement to the processor.

1) Unloading the fishing vessel. When the veésel is aloﬁgside

the dock, a crane with 500-pound "dump box" is lowered into the hold.

It is then loaded by hand, hoisted up to the dock; and dumpedgﬁnto

a platforﬁ for sorting. There may be an intermediate_movement invoiving
transfer from the dump box into another container for movement to a
protected area, but this is not always necesSary. Unloading usually
takgs place in the afternoon, after return of the vessels.

2) Sorting and grading. Fish are examined for size, species,

and defe@ts, such as belly burn. Some receiving station operators
have statedlthat fishjareistill sold at a uniform price to the
processor, which indicates that the risk of the qualify ievel-and
hence revenue lbss'is_absorbed not at the receiving station but at

the processor level.

3) Wei hing. Fish are weighed and the weight is recorded.




‘h) Box and ice. Fish ére loaded into containers.” Ice:will -be
addéd or not as a fuﬁction.of the time and distance to destination.
Containers havé predominantly'been_of three types: |

a. wood "fish boxes" carrying 150-200 pounds. These

are the traditional contdiner in the industry and
are designed for use in manual loading operations.
wood or woodfibre "tote boxes" of 500 pounds capacity,
which were introduced to permitvhandling by forklift.
"wet-locks" which are fibreboard cartons, sealed against
moisturé.

From our survey it was observed that the fish box was ﬁsed most i

frequently, although tote boxes were bécoming more common as the forklift

becomes more widely used..

- 5) Storing. Some receiving stations will then place the fish

in a cooler--a semi-refrigerated storage area--or a .cool room. Others
will merely stack fish in any convenient area.

6) Loading and shipping. Loading and shipping are normally

done in the evéning. Transportation can be a part of the'reéeiving
station's activity with the use of its own trucks, it can be.performed
- by the processing stage, - transportation can be performed by a third
patty3 the independently ovmed carrier, eithér contract or common.
The choice of.private or public carriage appears to be determined

by the availability of public ﬁranSportation. If capacity is




constrained, thereby limiting the ability of the carrier.to handle
peak loads, or if schedules are poor or non-existent, private
transportation then appeafs to be the only'alternétive. The

" choice of which party'furniShes the private transportation is
related to the degree of gutonomy'of the receiving station. The
station without transportation 5ecomes highly dependent on the
wiilingness of processors to perform the pick-up function, and
therefore has foreclosed alternatives.

The entire process may be seen on the flow chart below:
: s

Figure 5-1

Receiving Station Processing

splitters

Réceiving Station / l

unload ] L >] weigh

box

record

pack fish
in box

transport

One variation in the physical processing sequence is the use '
of tender vessels in lieu of a shore-based processing station. The
tender is used most often where seining and gill-netting are common,

the Columbia, Puget Sound, and Alaska. There are probably slight




variations in tender operation. Their primary purpose is to

Aaccumulate quantities of fish, store them and transport ﬁhem from
the fishing grounds, freeihg the fishing vessels for more directly
productive activities.
The physical functions of tender operation are:
l. ILoading
2. Icing
Transporting
L. TUnloading
In one case the transfer from a gill-net boat to a tender was
described as taking place one fish at a time, with ‘the use of a
pewv. Howevér, this would not always be practical because of the

b
quantities involved in seining operations. The process can be seen

on this flow(chart:

Figure 5-2

Tender Processing

load tender i transport Y unload

When a tender is used, the grading, sorting, and repécking
operations are shifted either to a receiving station or directly
to a processor where fhe tender is based. As a rule tenders ére
6wned by processors as a means of gaining control of a shére of the

supply.




’

Prices for the services of receiving stations are indicated by
the differences between selling prices by the fishermen and prices
paid to the processiﬁg stations. In fact, even ihdependent'receiviﬁg
stations will normally'describe their charges as an "add-on'" to the
landed price. The price differential also becomes an approximate
indicator of the cost of the services which are provided. One
-independent receiving station reported that it charged its processor
customer four cents per pound added on to his purchase price for ali"
services except that of delivery to his plant, which was an additional
four cents. Because of the cwnership and geographib éﬁnstraints
there appears to be little active search for higher‘margins._ Operators
apparently sense that this would be futile, believing fhat margins
are competitive. The freedom with which price information circulates

through the industry would serve as a means of vélidating this position.
. 1

III. The Processor

The processor is the major point of phyﬁical transformatién of
the fish. Processors, however, do more than manufacture; they serve
several functions, often combining different stages in the channel.
 Processor location is dictated by the 1oqation of fisheries, and
"the distance in‘time from the market dictates whgther the proceésor
is able to offer fresh fish or whether his activities are confined

to frozen fish and other techniques of preservation.

Processors operate under several different functional forms,

depending first on whether the firm is operating for its own account

1L




or merelyiprbcessing for another chammel membér, and second on the

functions which are deﬁermined by the processor's market role. At
least six different combinations can be observed among prodessoré:
l; ~processor ohly; but with ownérship‘of fish |
2. processof op1y3 Withoﬁt'0wnership of the fisﬁ
3. processing and bfokerage functions combined
L. proceésor and'whblesaler combined with oﬁnership _
5. processor, wholesaler, and receiving staﬁion combined
6. processor, wholesaler, receiving station, and retailer
combined
In addition there are firms which are designaféd as '"processors,"
incorporéting ownership of the fifm but subcontracting the processing
function. The actual form is determined by_a combination of éircumr
stances: the geographic location, the presence or absence -of |
complementary activities by other firms, and, in addition, manageriai
perception of alternatives. If freezing facilities are installed
for one species it becomes relatively easy to use them for another.
A Wholesaler; for example, may become involved in freezing salmon
“in order to utilize otherwise idle facilities although he may decide
l;ter to withdraw from this activity. Similarly, firms will operate
simultaneously with different functions for different levels in the
market. A précéssor may operate as a~wholesaler at the same time
that he is selling to other wholesalers, to retail customers, or

through brokers to wholesalers in different markets. While the




major portion‘of processing activity is orieﬁted toward the manufacture
and sale of fish products,‘the fluid character-of market channels
hgs permitted the annexation and combining of several différing
levels of activity. | -

As a general statement, processors have tended to be oriented
~ to markets more extensive than thé regions in which they are iocated,
a reflection of the product volume of the large procesSors. The
reéulting_decenﬁralization_of markets has provided stability iﬁ the
salmon market which otherwise would not be present.

The physical processes appear to Be uniform émqng processors,‘
given the chpicé’of end products. We will describe procesSses related |
tovthree end products: fresh fish proéessing, freezing, aﬂd mildQ

curing. Other processes such as smoking, pickling, and drying are

far less important to the ihdustry as a whole and will not be included

here.

Fresh Processing

There are four main.steps in processing of fresh salmon:
1. unloading
2. grading aﬁd inspecting
3. storing |
. L. cleaning
1. Uhloading. This step merely involves movemént from ﬁhe
truck to an inspection table. Depending on the manner in which the

fish aré shipped, fhey"will be handled as a unit or repackaged;




Frequently there is a delay requiring storege before the next step, _
gfading and sorting. - | -

2. Sorting'and grading. Al though frequently this is done at

the rece1v1ng statlon, processors will also sort and grade as a
protection agelnst mlscla351flcat10n‘and damage-in-transit. Addi-
tional grading-by'weight may also take place at this time.

3. Storage. This is a multi-stage function occurring between

~activities to allow time for work scheduling.

L. Cleaning. ‘Cleaning depends on the manner in which the fish

were caught,.i.eo,vwhether troll caught, hetted;.or seined. Unless
the processor is concerned with fhe quality of the cleaning of the
troll caught salmon, this process ﬁill be‘by=passed;.in all other
cases it will be included here. The tiﬁiﬁg of the cleaning operation
is critical and for this reason is located as early'ln the channel
process sequence as p0551ble. - | | i : .

) Removal of ‘the head normally occurs at thls stage, but may'be
deferred dependlng on the customary'practlce in the flnal market.
IObv1ously‘there are economic reasons for removing heads early'because
of reduced welght for free21ng and movement. However, one processor-
Wholesaler stated that for his trade he preferred to'leeve the heads
.on because the meat cutbers with whom he deals expect to see salmon.

‘ in this form. |
After this stage the fish may go into any of three product forms:

l. fresh, 1n which case the product may be ready to go to

market, although 1t may also be filleted or steaked,
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2. frozeh, where the fish may be offered either dressed as a -

whole fish or in steaks_or_fillets,,or'storedyfor:canning or mild-

curing,

3. mild-curing, where the fish is brine-cured to be offered

in this form, smoked, or otherwise processed.

The flow of the fresh process stages may be seen in this flow

chart:

grade
M o,
~} & inspect

unload
-

fﬁgure‘553

~ Fresh Salmon Processing

store - [

> | de-head

- pack [—>| load —

"

(pack by order, ﬁsually ’
in wooden boxes; all are iced.)

i_ , (inclu&sin_ild-cure)

_ shipl o

At this stage, fish are pécked for shipment. This’is done by

placing them eithér inlfish'boxeslérvwetelqcks.: Icing,iS used both

here and at all étﬁérfstorage points. The fish are how ready to be

shipped.




Freezing

)

Freezing involves three additional steps::

1) Sharp freezing, where fish are frozen individually by being

placed on racks and in a freézing foom, ,

23 Glazin', inlwhich fish are dipped repeétedly into a super-
cooled tank of water, building a coat of ice completely around the
fish, and

3) Storage. Fish are then heldvin a cold room until they;afe
shipped. Holding in storage requires periodic reglazing, indicating
~that the holding costs of frozen salmon inventory are the combined
costs of additional processing activity plus the Coét of physical
reprocessing. | |

The stages are seen in the following flow chart:
IR . Figure 5-4

Frozen Salmon Processing

individually on
grill in cool room

glaze

move 5| sharp freeze - move 54 . ..
. P individually

individually

pack for

freezer room

shipment .

(fibeboard or
wet-lock)

for storage

Several proqessofs‘wiil steak salmon for thé institutional
market. This can be processed by freezing individual portions,
referred to as IQF--Individual Quick Frozen portions, or by using

.a band-saw tq cut frozen whole fish.




: Mild-—Gﬁring

This brocess involves seﬁeral steps béyond the préparation
of fresh fish. In order to balance workloads, it may also‘include
withdrawal from frozen stock. Fish are selected at fhe inspection
station and idehtified by size as "splitters." These are normally
large chinook and coho salmon, although occasionally other fish are
used. Fish selected as splltters arrive at the process station to.
be prepared, loaded into the tierce, a 1arge wood barrel of 870 v:
pounds net capacity; and cured. Loading itself involves:

1) Removal of slime

2) Splitting of fish

3) Laying in barrel

L) Salting o

Fish are accumulated in the tierce until thé barrel is filled;
it is then filled with brine and sealed. Curing takes place when

the brine solﬁtion covers-the fish. The barrel is then ready to

ship. The process can be seen in the flow chart below:

Figure 5-5
"Mild-Cure Processing
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_Pricing

As a guide to pricing, processors speak in terms of a "target
- _ , , _

‘margin" pricing objective. In general this comes out as a statement
of a desirable gross margin of 25 percent. However; most describe
gross margins in a range of 15 to 18 pefcent. The difficulty with
margin pricing in this eifuation is that no ealmon'processors are
4single-product firms. Salmon pricing covers two major and one
minor product forms for twoispecies; it must also take into accounf '
processors' orientafioh to all species native to their region. The
onlyiapparent options in product line exhibited by‘pfocessors is
whether to include shellfish withip their proauct efferings.> The
target margin, therefore, becomes a gehefal guide fo bricing within
which there is considerable room for variation in pricihg foriindi—
. vidual product forms. . |
The actual process of price determination is obscure, at.least
when stated as a series of ratlonal, clearly deflned procedural steps.
‘One characteristic of prlclng in this industry is that price information
is freely'avallable. The Market News Serv1ce publlshes price data
for Seattle and several»Alaskan locat;ons, although these data appear
to be»useful only in_the‘immediate‘area. Dealers further away rely
on trade sources. In general they appear'to ineorporate'seme estimates
of supply into their calculation. Demand is far more stable than
supply and therefore supply fluctuation will influence prlce more

than w;ll demand. .




A tentative model of a processor's pfice behavior might follow

|

thisAfloW'pattern:

Figure 5-6

‘Processor Price-Making Process

consider | establish estimate selling
supply market customer's ., price

price position offer

A

call call -4alternative sources I
competitor :

receiving
station

——huantity rgquifed‘l

éustomer's willingness to
| pass on costs to next stage

| Processors recalling past prices will then seek to modify that
price by new supply and price information. They will estimate the
volume of current supply'entering the market by checking with théir
receiving station and other sources of inférﬁation. They'wiil theﬁ
confirm their impreésions of price by checking the market, includiné
both competitors and customers. They will estimate their customer’s
ﬁositionfin the market, specifically his alternat&ve sources of
supply, his reqﬁirements, and his willingness to pass on his cosﬁs,
i.e., his customer's position. This fesults‘inué selliﬁg price offer.
If it is acceptgd it becomes a sale, otherwise it requries re-estimating

individual customer positions.




’

Whiié models of fhe behavior of the firm have traditionaily
described business activities in terms of profit maxin;ization,
there has been recent movement toward the recdgrﬁti_ori of more "

, l:i.mitedv objectives, underA the,heading .of "satisficing_.“h The
behavior of both- processors aﬁd buyers Ain.' the 'sa.lmon market would
follow a course such as this ; the burdens of searching the market
fall mdre heavily on the processor4because of the pr_es'sure of
inventory hol.dingAs. Because of the pefishabili‘by of -the prodﬁct )
and the potential cost of acquiring additional information, these
firms fdilow limited search routines until reasonable bai'gains are
made. The term "reasonable! incorporates in thié ;:‘ase a minimum
offer and acCeptancé' price, and the absorption of risics ’by eii;,her
side that priceé which are potentially more favorabl_é would bé
féi'thcoming. |

In frozen markets there a%;peai"to be chafacteristié seasonal
-demand patdierns determined bvaent or other specific periods of

high fish consumpticin. These are modified by demands from other

markets such as competition for Supply from overseas markets and

possibly by large inventories created by the size of the previous

year's run.

Size and quality also affect price, with large fish bringing
'higt1er prices per pound. One .proceésor described his‘size pricing
policies as designed to earn pr.ofits on large and medium. salmon. |
Small salmon, i.e., under seven pounds, were priced to clear the

market and were generally unprofitable.

1‘Gywer’t,, Richard M., and James G. March, A Behavioral Theory of the
Firm (New York: Prentice-Hall, 1963).
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Two factors characterize price making under these conditions.
Price dec1s10ns in the fresh market at ledst tend to be short run,
a response to supply conditions of the moment. Price making’tends'
to be supply oriented, a condition brought on by the relative
scarcity of salmon in comparison to what appears to be'a secularly
increasing demand for salmon products.

One of the most difficult decisions that a processor must
make is the form in which he should attempt to sell his product.
The production activity is assumed to be\determined by relative
prices in the market, although there_is a consistentlcomment from

 many processors that they will try to take care of basic requirements

of their present customers first. ‘During the middle of the summer

salmon run it must be,decided how much’to set aside in_the‘frozen
(future) market as opposed to the fresh market. The decision involves
cons1derable risk for the processor because of the erratic nature of
supply. A de01s1on to freeze for an off—season market, 1.e., to
speculate, based on a small indicated supply in July'and August may

be unprofitable if a heavy fall run develops, conversely; if too
little is frozen, sales-are lost which would otherwise prove rewarding.
However, as We:have noted in Chapter IVQ the decision is not prediot-
able on the basis of published aggregate market'data, and therefore
vmust be explained by unidentified factors relating to the 1nd1v1dual

firm.




In recent years the continual upward trend of prices has tended
to reduce the uncertainty of this decision.. Processors have indicated'
that European buyers have oecome so concerned aboﬁt secﬁriﬁg adequate
supplies of thefproduct that they have been Wiiling to make long-term
forward commitments for frozenbsalmon, to be paid at the current
market price wﬁen the product is.shipped. Price increases can thus f
be passed on to their.customers.

One aspect of marketing frozen salmon in geographically separated
markets has been the necessity of supplying local stocks of 1nventory
to meet short lead time requirements of major chain stores. This. has
resulted in the reported holding of large frozen inventories in the ;
iMidwest and Atlantlc states. Whlle we have noted in Chapter IV the
presence of holdlngs of ch;nook for further processinga'interviews_

o indicated stocks whichAere also held in privete Warehouses to‘serve

. the large retail chain Stores. This could not be confirmed'from
published data; however, it appearsiplausible given the oligopsonistic
power of the large buyers. Presumably the cost of stockholding is
elther charged to the chain or passed én by the chain in its own

pr1c1ngo

IV. Wholesalers
The wholesalers are oriented principelly to local markets. In
the exchange creation channel they serve as buying agents for théir

client customers: institutions, retail chains, and specialty food

stores. Where the processor is a specialist in local supplies of




sea food, the wholesaler in his buying role offers wider variety,

) -

which becomes part of his marketing strategy. -

Functional combinations of wholesaling canbbe as variéd as those
of processing, including, as previously menfioned, combined whole-
saling and proCessingo In addition, it is commén to see specialist
wholesalers without other activities appended; and in some cases in
the Northwest it is not uncommon to see combined wﬁolesaler—retail
operations.

Some wholesalers will specialize, serving only the hotel-restaurant-
qlubg(i.e., the institutional) market. Others Will serve primarily:the
retail chain market. The choice of customer seéﬁeﬁt dictates the
type of fish product that these firms will offer.

‘The functions of the wholesaler, therefore, include the ;ole of
buying agent. In addition they include several phy31cal distribution
functions related to receiving, sorting into outgoing orders, providing
a rolling inventory for customers, and delivery. Oneiair carrier
reported that in the Chicago area the fresh fish whoiesalers also
pick up shipments at the carrier's terminal. Tocal conditions
obviously have a strong influence on which fﬁnctions are inclﬁded‘
~ within a specific wholesaler's activities. Wholesalers in metropolltan
areas tend to emphablze varleﬁy'w1th1n thelr assortment, although

there is some tendency'to specialize by quality range and the type

of client.




Enumeration of the physical processing activities of typical

ﬁhoiesalers includes:
1) unloading
2) inspecting and grading
3) brdér-proceséing
L) loading
5) delivery
| e Figure 5-7a

‘VVholesaler.Proéessing

<4
4-6 _
6-9 - freeze

29

grade : > ship _

: (T hxs 1s th_f:_ fé};gé {gi_‘Coho; there are é!so three grades for Chinook) '

Order accommodation becomes an important part of a wholesaler's
operation, because as a»fﬁle he deals with more customers than do
‘the processors. In.fact, this becomes an important weapon iﬁ cbmpe—-
tition for chain store business, where the chain buyer in effect
shifts part of his administrative burden ontoifhe wholesalér;
Wholesalers as well as processors may.take speculétive positions
in frozen salmon, although this has beén more common in the Northwest

where wholesalers are closer to the source of supply. One processor
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commented that in periods of short supply he found many firms trying
to hold inventories in speculation against price.increases over the
off-season. Preéumably théée would inclﬁde wholesaler accounts.
Marketing strategies of wholesalers differ markedly from those
of processors. In both cases there is an effort to péss costs forward
into the final.market. However; fhé wholesaler meets pressures from
his retail clients, particularly from chain stores where buyers tend

to be price-conscious. While the institutional wholesaler may be

more concerned about providing levels of quality and quentities of

his products to his clients, the supermarket wholesédler is directly

concerned about prices and quality levels to specific retail price
objectives. |

Up to this point the channel is concerned with passing its costs
forward, and the channel beyond this point is cohcerned with competition
for the consuﬁer's expenditures. The whqlesaler must resolve this
pressure by rejecting high priced items for these customers, searching
out lower-priced items as alternatives. The role of the wholesaler
is, then, to search among his suppliers for items which he can offer
as "bargaiﬁ items" to his customers. The remainder of his 6ffering
is sold by the sﬁores as a convenience to consumers, but without
volﬁme.

Pricing under these circumstances is not precise. The whole-
saler is trying to maintain his gross margin but he does this through
his product searching activities. The purchase of specials requires

not only a low price, but also an advertising allowance of normally




/

two to three cents per pound;} In general; wholesalers will attempt
to achieve a 15 percent gross margin'including transportation costs
to the .customer. Thereforé, a"total price per pound at this stage
would be P + (16 to .18P)‘1.15, where P is the wholesaler's purchase |
pricé. |

One majof problem of wholesaling under_thése conditions is that
of planning sales with the retail cusﬁomer under conditions where
one to two weeks lead time is required. Anticipating quantities -
and prices for fresh products can be particularly difficult under
erratic supply conditions. The process is described in Figure 5-7b

below.

Figure 5-7b
‘Wholesale Processing

~3

estimate _| search for N estimate N calculate N purchase
supply in supply price margin
future

\

call suppliers order supply
‘ : from suppliers

Competition in the wholesale seafood business is described by

respondents as extremely intense, which is heightened by the tendency

of large chains to buy direct, reducing the potential market for the
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independent wholesalers. There is also a signifiéant threat of

potential competition among wholesalers, even though it may not be

manifested directly in a high degree of account switching.

Retailing

Retail 6utlets for salmon take several differeny forms:
restaurants, chain storss, delicatessens, specialty seafood stores.
Demand for salmon can be expected to follow the demand for seafooé
products generally5 strongest in areas with distinct ethnic enclaves.
Demand for salmon appears to be strongest in major cities along the
West Coast, Chicago, and the North Atlantic states, embracing the
ﬁetropolitaﬁ areas of Boston, New York City and Philadélphia} In this
study we have had access only to stores on the West Coast, principally
in the Northwest. Neither the restaurant or delicatessen markets
were'studied. Therefore the observations below relate principally
to retail stores in the Northwest.

Marketing to specialty seafood stores differs markedly from |
markeﬁing to chains. The specialty store is concerned with variety.
Customers may come in looking for bargain prices, but more likely
they are motivated by taste. The retail chain store, on the other

~ hand, tends, with some exceptions, to be oriented toward low price.
Seafoods compete with each other and with meat and poultry. As a
result Uthere are distinpt differences in marketing practice between

the two types of operations, The first deals with products for

which price may be secondary; therefore it provides a market for




higher price species such as chinook salmoh, While supermarkets

have been known to offer chinook as a specialty, partibularly in

the spring, it is unusual. Supermarket buying has tended to favor

coho salmon over the season. Supermarkets will however vary in

assortment even within the same chain, depending on the clientele

and the interests of the store manager. The seafood specialty store

as an institution is declining in importance, and the restaurant

trade is becoming the major retail market for chinook salmon.

Physical processing at the retail level involves several stages:

1) receiving and storing in the store chill room

2): processing--meat cutter prepares for the counter

~

3) wrapping, weighing, and labeling

L) displaying in the meat section

The process of interaction and processing between wholesaler

and retailer is described in this flbw chart:

Figure 5-8

Retail Salmon Processing
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I'resh fish ié almost always prepared in the store, althoughr |
one wholesaler prepackages Iresh salmon steaks for a ﬁajor Seattle
chain. Frozen salmon can be prepared for sale at the procéssor,
wholesaler, or at the retailer locafion. One processor has suggested
that it may soon become attractive even to preparé'fhe frozen display
tray at the processor, to be delivered to the store ready to pléce
in the counter. One of the major proﬂlems facing the fresh fish
market is the decline in the role of the meat cutter. If the
packaging function in meat processing is transferred to the packer,
the meat cutter's roié in retailing will tend to éisappear. Fish

volume at most supermarkets is a small portion of total sales, and

it may be difficult to market fresh fish through this channel without

the continued presence of retail meat cutters.

Pricing

Supermarkets and retail stores generally aim at gfoss margins
of from 20 to 30 percent. One major chain buyer says that he aims
for a target margin of 28 percent. The National Commission on Food
Marketing study shows an average margin inbthe meat departﬁent of
22 percént. The necessity to earn adequate margins, combined with
rising salmon prices in recent years have made cha%n fish buyeré
skeptical aﬁout the willingness of consumers to continue to buy
salmon at the same rate as before. One buyer stated that he saw
a'psychologiéal barrier of $1.00 ber pound at retail. However,
supermarkels were soon offering silver salmon at prices as high

as $1.19 per pound.




Buying practices of large chains appear to vary considérably'
in the serﬁiceé'they reqﬁire froﬁ vendors. Some require local
inventories of frozen salmon available to supply their locél stores.
Others will requést shipments directly to their warehouse. There

is no standard rule whether retailers will or will not maintain

frozen inventories.

Brokerage
The role of the bfoker has declined in recent years. Traditionally

brokers‘have not taken title to inventory, but have played a rdlé
arranging sales between buyers and sellers. They have tended to be
qfiented to local markets, so that a typical channel might involve
direct contact with‘a processor on one side and a wholesaler or

"chain on the dthere For this service, the broker nofmally charges -
five percent or five cents per pound, whichéver is loﬁer. When

two brokers are invqlﬁed,ISuch as a broker in Seattie arranging

a séle through one in Europe, the commission is usually divided.

Thé;e is some speculation in the in&ustry that the brokerfs importance
is returning because of the tren& to increases in frozen fish volume,
but this is not borne out as yet by the figures. One broker cammented
that the commission rates were not sufficient to generate desired |
profits and as a result he was forced to take positions, to gain

profits from speculatiqh.




Transportation

In this study the costs of transportation service have been

treated as givén, withoul attempting to describe specific ﬁransporta—

tion processes such as terminal and line~haul operations. Prices

for common carrier services can be found in published tariffs with
minimal searching. For the exempt carrgers, the market price
kdetermination would appear to be less certain. These carriers will
sometimes quote prices directly to the shipper through a representing
employée or égent, and in other circumstances will negotiate through
a broker. How much searching activity takes place on the part of

the shipper Who buys the service is not known. The“searching which
does take pléce seems to be as much to ascertain the évailability of

7
service as the price.

Summarz

In this chapter we have described the exchange and physical
process in the salmon distribution channel. In some cases the
leveliof detail has been explicit as these processes were observed
at first hand; in others this description has been based on narration
by the respondents. As far as we could determine in the course of
the study, there was 1ittie reason, aside from time constraints or
the requirements éf specific sequences of aétivity, why specific
processes tended to bé located at one stage of £he channel rather

than another. Nevertheless, the asscciation beatwsen process activities




and specific stages-in the channel is strong, resultihg in a
.speciélization of activity'by individual firms. Lookiﬁg at the.
channel processes as é whole, there appears to be a repstition of
specific steps at several stages, specifically referring to handiing
inspecting,and_grading operatibno ‘However to reduce the numbers
of these stéps will require industry consensus in two areas: the
physical handling system configuration and standardized grading.
While other changes might also be made, it will require extensive"
study of alternative configurétions of the system.

This discussion is intended to provide an essentially qualitative

base, to which must be added the cost, revenue, and profitability

data of the succeeding chapter. These will be the buiiding block

. 1.
for the simulation model in the chapters which follow. '




Chapter VI

COSTS AND RETURNS

In previous chapters we have examined the market structufe of the
» distribution channel and the processes involved. In this_dhapter, we
wish to summarizé the:results of an investigation into the costs énd.
rates of return of member firms within the channel. These will be

-examined by individual stage, and then %ggregated in/Order to analyze

the channel as a unit.

Sources of Data

Information for this investigation was drawn from a number of
sources: direct interviews, financial statements of coopérating firms,
direct observation and published stﬁdies. Information from direct
interviews is based both on response to the interview questionnaire
(see Appendix F-1) and further probing through in-depth discussion with
the management of selected firms. A few firms permitted ué to make
direct observations, and the most extensive data on processing plant
operation is based on observing specific production processes. By stage
the sources wére as followsi | |

1. Boat‘Operators The summary of boat operation cost and rate of return

data utilizes two studies: one of Oregon boat operations made by‘Dr. Fred
Smith of the Department of Agricultural Economics at Oregon State
University, and a similar study by Blake A. Campbell of the Canadian

Department of Fisheries and Forestry, Vancouver, British Columbia.




2. Receiving Stations All information.is based on interviews.with

: four»receiving.stations in Oregon and Washington. ;, -
3. Processors Data on processors is based on direct inverview ueing
the questionnaire form.with'32 proceesor firms; supplemented with more
. extensive discussion with several of the larger firms in the sample.
‘A few firms furnished us with_financial end cost statements, and one
firm permitted-us to make>direct oost studiesrof its oberations,

li. Wholesalers Data. presented here is derived from_interviewsamithljh
large wholesalers ln addition to published studies of»acconntlng'reoords
of fish and meat wholesalers' activities.
5. Retailers Although we have 1ncluded ‘the flnan01al statement of one
seafood retailer in this study, the major.share of salmon salef are»not
made by these.firms but over the meat counters of supermarkets. The most

important information presented here is based on information'from‘the_

survey covering 1l retailers selling-both meat ad fish,products,lfThis

is supplemented by_publishednlnformation on snpefmarketﬂmeat department

~ operation.

Problems of Cost Allocatlon

One of the most dlfflcult problems in ascertalnlng both costs and
_rates of return is that of determining the relevant ‘costs and 1nvestments.
Mbst firms in thls 1ndustry handle several dlfferent spe01es of flsh

if for no other reason than to offset the seasonal productlon o




A}

characteristics of individual species. -In addition, a major pdf%ion

of these firms will producé both fresh and frozen, and possibly even
canned product forms of the same s?édiés. Many of the costs are joint -
among prodgcfs, in that inyestﬁent té process one species will inevitébly
lead to the Sapacity to handle others, and in a strict economic sense
these costs are not assignable, but are jointly'incurred.f

These multi-product firﬁs, however, must/}ecoverlall,coéts including
indivisible bvefheads as well as reﬁurn on capital, and(thérefofe.have =
- sought to allocate costs in order to provide data for measuring the
profitability of their operétions.i The direcfiy'ipcurred costs for .
a given speciesor producf form are clearly‘recognizablean a‘éohéeﬁtﬁéi'““‘
bésis although the physicél problems in measurement may present dif-
ficulties. Direct costs would include, for‘example, the purchase
césts éf salmon, freight charges, direct labor and material used in
processing and packing. .Other costs, however, such as building rent,
utilities and clerical staff are not assignable except on arbitrary
bases, ﬁhich present neither accuraéy in their description nhor
| usefulness.for decision-ﬁaking purposes. In an industry‘in which the
.volume to be processed can bé considéred to be stochastically determined,
allocation_cén iny be made after the fact, becausé the volume dver
which the allocation is to Be made is almost completely unknown Beque
' the beginning of the season. This is of little help to the nanager of
the firm.concerhed, beéause he needs some way to méasufe his pérformancé

at the time, either inboontrollinglcosts, establishing buyihg and selling .
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_ prices and planning future operations. In the studles of the 1ndustry
-which follow, we have noted that firms have practlced three different
‘ methods of allocatlon

1. Allooation by volume of production: This method , 'usually caloulated

on a ba51s of weight handled, dlstrlbutes the unassignable costs according
. to the welght of the product, w1thout regard to the potential revenue from
each unit of product. It, therefore, provides little guidance elther |
‘ln the ch01ce of products for proce551ng or for pricing dec181ons.‘ Ac-
ceptance or rejection of.a partlcular strategy based on the "costs" thus
derived may lead to completely'erroneous decisions.

‘2. Allocation by revenue: This method dlstrlbutes costs accordlng to

~ the proportionate share of product revenue. It has the advantage of

7
reflectlng market prices;, although after the fact, and hence profltablllty
of 1nd1v1dual products. However, it also has the dlsadvantage of ass1gn—

'1ng.the,h1ghest unlt costs to the product with the highest unit earnings.

There is 1ittleblogic in so doing other than that the pricing policy of

the firm permits it.

3. Allocation by direct cost: This method will distribute overhead
..cost by product according to the prOportlons in which the direct costs
are 1ncurred.» Thls,method is intuitively'more satisfactory,‘in*that
higher direct costs such as labor'should'lead to higher administrative
costs, ahd some pianning‘of direct cost.outlays in advance_of a eeason .

is'a neceseary part of the operation. However, there is no guarantee




fhét<each unit of direct costs inéurs a proportionate shage.of the
unassignable'costs, or that overhead costs respond to changes in
output'in the same way as'direcﬁ costs.

Much of the data which follows is based on cost allocation,.
because the data was originally presented in this form.; Howeﬁer, wﬁer—_
. ever possible, we have endeavored to identify the direct costs as well
" as total allocated costs.

One alternative which does not introduce the possible distortions

of allocation procedures is the contribution margin approach. This is a

-

“‘_jfsimplé concept

Contribution margin = Net revenues - Direct Costs.

The difference is_a contribution toward both overhead and profit. It

has the advantage of following the economists' precept of establishing

marginal éost‘as the minimum basis for pricing and outputidecisions,
’allowiﬁg that direct costs in accounting procedures are’analogous to
the marginai costs of the economic model of the firm.

Theléoﬁtribution margin has én advantagekover allécétion‘methods“
because it introduces no problems éf distortion frém allocation, and
_therefore, should provide a more précise mgasUre of actual pfofitability.
A firm using the contribution margi% approach would seek to maximize the
excess of revenue from all productséover direct cost, the pbrtion of
'thg margin in excess of overhgad co%ts being the pfofit earned. It does
not provide advance guidance for plégning or price-making, but
realistiéally neither do allocétionléethods. Only a few firms in our

/
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investigation were using4the eoatribution margin approach to cost
'meaSuremeﬁt;'andtthese were sdffieiently conscious of the proprletary
value of ‘the use of this system to wish to avoid disclosihg the details
‘of ‘their system. | | |
Further discussion ef the cehtributien margin in.distributlen
costing will follow in dealing with total channel costs. At>t£is
stage it is sufficient to recognize the potential falue of this‘
approach in'opening’cost analysis to more accﬁrate evaluatien'aﬁdiu

presenting more realistic alternatives for decision-making.

I. Cost and Returns by Stage

In this‘sectlon_the data is presented on both costs and‘returns by
stage in the distribution channel. The sources of information have been
taken from interviews and financial statements of cooperatlng"%irms as
well as direct observatlon, plus publlshed studles of comparable data,
In utlllzlng these data, we have found an almost complete lack of detall
in cost and flnanc1al statements For example, most-flrms have made
B no use at all of budgetlng procedures, and hence could not supply any
of the cost information des1rable elther ‘for this study, or even
for effective managerial contrel Only two ‘firms reported that they
were using internal cost reportlng systems As a result, most data

‘was reported to us 1mpress1onlstlcally) with wide unexplaihable

variances between firms. With the exception of one firm which proﬁided




s

: é statement to us with sufficient detail to-calculate ﬁnit‘gpsts,

- financial statements from the industry showed'bnly cost and.and refenue

information in aggregate form, without sufficignt détail to identify

costs associated with particular species, let alone product forms.
Managemsnt under these conditions wouldHappear to be extremely

diffiéult: The quality of the information available might permit

firms to look backward to establish the history of the precéding season,

but it does not permit rational planning for the future or even to

control operations while they are in process. Managers may prefer to

consider all costs as fixed for a particular season, but this philosoph§

_permits them no intervention to control their costs as they occur.

A. Boat Operators

Data on salmon boat operators is based on two sources: the extensive
research of Dr. Fred Smith, Marine Extension Economist at Oregon State
Uni&efsity in cooperation with salmon boat operators within the state,
and that of Blake A. Campbell, Chief of the Fisheries Research Division,
Canadian Department of Fisheries and Forestry. Data from these two
sources is Summarized in Tables. 6-1 and 6-2, and typical calculations
from each study'are reproduced in Tables 6-3 and 6 L.

According to their findings, in Table 6-2, the hlghest profltablllty

vessels -as measured by return on investment are the Port Orford (Oregon)

32 foot troll boat, and the 35 foot British Columbia gill-netter. GCaution




Table 6-1

Salmon Boat Operator Annual Returns by Size of
Vessel - West Coast U.S. :

A-1

A-2

A3 7

A=

A-5

A-6

Astoria

Gillnet

Vessel
28

Port Orford

Trol
Vessel
32

1

Brookings
Troll -
Vessel
40*

Bodega Bay

Troll
Vessel
48!

“Eureka

Vessel

50

Westport
Vessel

52¢

Gross Returns
Difect Exp.

Contribution Margin

Less Other Expenses

Net Returns’

Contributldn Margin
Percent of Sales

Break Even Price
Per Pound (Spring,
summer)

$ 8,210

4,626

$23,90

11,48

0

7

3,584

4,893 .

12,41

10,25

3

8

1,309

$:2,155

467

$1.05

52%

$.26_'

$38,800

19,911

18,889

: 2Q,688

$(1,799)

497

$.77

1$37,945

19,398

18,547

34,389

$(15,842)

497

$2,.00

$64,050

36,940

$60,500

29,030

27,110

40,265

$(13,155)

31,470

32,805

$(1,335)

427

$3,27

529

$1.13

Source:

"Research of Dr. Fred Smith, Department of Agriculiural

Ecohomics,»Oregon State University.




. Table 6-2

Summary, Costs and Returns, Selected
Pacific Northwest Fishing Boat Operators
1969

. 7Return
Net . to Return to
Returns1 Investment2 Operator3

35 foot B.C
40 foot B.C
32 foot B.C
32 foot Port
.C
.C

. Gillnetter $4326 ' 37.2% $8826
. Troller ' _ 3700 16.2. 6300

Gillnetter 2177 . 27.7 - 25177 .
Orford Troller & Crabber 2155 26.9 - 8614
36 foot . Troller 1400 - : 14,0 2400
34 foot . Troller 700 14.0 900
30 foot B.C. Gillnetter ' 217 ' 11.0 1717
28 foot Astoria Gillnetter -1309 =4, ' 1154
52 foot Westport Troller & Crabber ’ ~1335 , : 16815
40 foot Brookings Troller & Crabber -1799 9841
(a)$30,000 Gross B.C. Salmon Seiner - = =4102 -1. =276
(a)$20,000 Gross B.C. Salmon Seiner -5595 . . =3044
(a)$10,000 Gross B.C. Salmon Seiner -6800 . -5386
(a)48 foot Bodega Bay Troller & Crabber  =-14733 =4150

TOTALS | $20,998 | '~ 8.7% - $48,888

(a) Converted to U.S. dollars at 93% of Canadian dollars.

1 . . '
Gross returns less all costs including opportunity costs of interest on invest-
ment and owner's salary. ' :

Return is based upon gross returns less all costs except interest on investment.

3Return is based upon gross returns less all costs except opportunity cost of
owner's salary.

Source: Research of Dr. Fred Smith, Department of Agricultural Economics,
Oregon State University, Corvallis, Oregon, and Canadian Department
of Fisheries, Vancouver, B.C.




should. be used iﬁ’domﬁefihg'eosts aﬁa retﬁrns, beceuse these refurnsf
are influenced not.only_hy vessel design, but by practiCes at‘each |

- port,?such"és’the'"lay system" under which crews shave in‘the gross
.returns. Hdﬁever, even taking these differenees‘into account, the
most efficient vessels would appear to be smaller ih size. This leads
to‘tentatlve conclusions about industry stfucture, at least under the
‘conditions found in Oregon and British Columbia, that it is most
efficient when ergehized in small operating unifs. The ease of

entry referred to in Chspter III,Scoupled with the_ecenomies,ef

‘small_scale would tend to preserve a highly competitive market

structure among fishermen.

Returns are affected both by the random nature of'the'supply‘of ‘

fish and the desired utilization of the boats. The'generalbteﬁdeney
toward loW returns showh here may indicate that ﬁrices dufing fhe

study period were too low because of the presence of a large supély
relative to the demand. " Further, comments often heard within the

l 1ndustny point out the part -time nature of flshlng as an occupatlon, l
where the out-of-pocket cash returns in the magorlty of cases are

- only suff1c1ent to cover limited opportunity cost valuations‘of eithef'
their investment or their time. However, in Tahle‘é-l we have calculated
the contrlbutlon margin as a percent of sales, and this helps to eXplaln
the per51stence of flshermen in this occupatlon. The percelved potentlal

proflts may be substantlal when the contrlbutlon margin is approx1mate1y

III, P. 7;2!




half of operating revenue. . The average return fbf full average cost

of 8.7 percent may not be an important factor in deciding whether to
continue with fishing, although when they are compared to bank interest
charges which prevailed at the time of the study, 9 percent, these
earnings would appear to be inadeéquate.
In the Canadian study, Campbell nobes:
"The return to capital in the salmon seine industry is very low,
ranging from a negative eight percent for vessels producing
$10,000 of salmon, to three parcent for vessels with gross returns
of $30,000. Salmon gillnet and troll vessels produced returns of
ranging from $56 per week for vessels producing $5,000 of salmon

(trolling) to $353 per vessel per week with a gross return of

$15,000 (gillnetting)." 6
J

Out-of-pocket or variable expense of\operating the Oregon~baéed
Port 6rford troll vessel in salmon fishing is approximately $3,507 for
’saZ'Lmon'7 or $501 per ton of salmon. The relatively low cost of ‘operation
enables boat operators to enter the industry easily, contributing to
~a condition of low earningé.
Earnings presumably could be increased by restriction of entry
through limiting the total number of fishefmén‘by license, as is
aone in British Columbia. The increased rates of return would add
stability within this sector of the industry and create a climate for

encouragement of investment in newer and more efficient equipment.

®  Campbell, Robert A. Chief, Economics Branch, Office of Directors

Pacific Region, Department of Fisheries and Forestry, Returns from
Fishing Vessels 1966, 1967 and 1968,  Ottawa, Queen's Printer,
1969, p. 57.

Taken from Table 6-3 as follows: Total salmon cost for the season
less the operator's share equals the presumed out-of-pocket cost,

or $5,586-$2,079 = $3,507.




Table 6-3

OREGON STATE UNIVERSITY
Marine Economics Data Sheet
" 32 Foot Port Orford Troll and Crab Vessel™

2
Vessel Description: 32 feet by 11 feet, 3 ton capacxty, 130 HP diesel engme, electromcs-'/ 6 hydrauhc
pullers, crab pot block and 200 crab pots. : S .

Expected Production and Prices: 30 tons crab at $540/ton ($. 27/1b) and 7 tons salmon at $1100/ton -
.~ (S. 55/1b). : e »

3
Salmon-/

‘ Per Per Crab and S:ﬂmon
Production Costs . Y Season Ton Season Total

Gear Repairs : ' $798 $i14 $2808
Vessel Repairs - v _ . 546 78 1206
Transportation e : 154 22 994
Bait ~_ : . : 49 7 . 799
Fuel =~ 231 33 501
Galley 140 20 290
Miscellancous o : 49 - 7
Cr'cwsha'rcb : -

20% of Gross Returns

20% of Gross Returns
Operator's Share (27%)

Total Production

Annual Costs v
Interest on Investment (9%)
Interest on Operating Capital (1/2 of 10%)
Depreciation

Utilities

Insurance (hull)

Dock Maijntenance
Moorage

Licenses

Prépc_rty Tnx-'s
Miscellancous—

Total Annual

Summary , : o
_ Production & Annual Costs ’ 21745
Gross Returns » : ( : : 23900
Gross Returns Less Production 3 5954
Net Return (Gross Returrs Less . )
All Costs) ’ 2155
Return to Investment (Net Retum . '
Plus 9% of $12, 000) C 3235 (26.96%)
Return to Operator (Net Return A _ . : ' 7
Plus 27%5 of Gros:) o : ' ' 8614
‘ : ’ ) Contmued on next page




Table 6-3 Continued

: : ‘ . . : 6
Price and/or Production to Break Even, All Other Prices and Production as Above‘j

Crab Salmon
Break Even Price (¢/1b) * 20,20 25,96
Break Even Production (Tons) 22,45 3.30

Y Developed by selected Port Orford fishermen in cooperation with the Oregon State University Marine
Advisory Program. This data ‘is representative of an above average' vessel, as described, for this
port. April, 1969, '

2/

Costs are allocated to crab and salmon on the basis of time expended except where more direct
allocation is possible. '

= 'Lqran, fathometer, 2 radics and automatic pilot,

4 $31 per $1000 valuation x 4% of $10, 500,

S/

=’ Skiff, accounting, legal fees, etc. B . - 4

6 . * . : .
&/ For example, when crab is $, 27/1b with 30 ton production and salmon is § 55/1b, net return will be
.. zero with 3, 3 tons salmon production, ’

Source: Dr. Fred Smith, Marine Economist, Oregon State University.
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‘Table 6-4

British Columbia Depéréniént of Fisheries and Fbrestry
' Marine Economics Data Sheet _/
35 Foot B. C Salmon Gillnet Vessel

Vessel Descrigion

Expected Production and Prices:

Production Costs

Hull, Engine-and Electronic Equipment Repair
Gear Repair .
Fuel & Lubrication
Food .
Miscellaneous
~Operator Share (30%)—/
Total Production

Annual Costs

Interest on Investment (7%)
“Depreciation
Insurance
Wharfage and Slip Cnarges
Total Annual

Summaf[

Production and Annual Costs o : 10674

Gross Return ' ) 15000

Gross Returns less Production Costs 6775

Net Return . 4326

Return to Capital (Net Return plus 7% of $14,300) 5327 (37 2%)
Return to Operator (Net Returns plus Operator Share) 8826

— Basic data taken from "Returns From Fishing Vessels in British
Columbia' Department of Fisheries and Forestry, 1155 Robson Strest,
Vancouver 5, B, C.

74

Considered to be a fair return to operator for his labor,

L9




B. Receiving Stations 8 : S

As most receiving stations are either owned by oriéct in an agency
relationship-with processors, the sources of information on independent
stations were necessarily limited. Further, facilities for these .
operations varied from dockside_shack to the use of'bérge-buying
scows to the integration of réceiving into processing plant operations.

AQerage costs for operating these stations weré estimated tor
range from 3 to 4 cents per pound of salmon, covering the-
functions of receiving, boxing, and icing fish. ﬁ buying scow in
the Newport, Oregon harbor acted as a floating receiving station
and agent for shore-based stations, charging'approximatelj 3
cents per pound; When statibns ére oﬁned by brocessors, they have
generally'been‘treated as a fixed cost for the season rather than
as a cost which varies with thé volume of fish,

Freight.from the receiving station to the processing plant must
also be included, and will vafy with the .location. Bn average cost
of 1.5 cents per pound was suggested as a typical freight charge,
which raises the cost of recgiving the fish and supplying to the
processor's door to a range of L.5 to 5.5 cents per pound. Part

of this could be saved by processing plants located where fish

could be pufchased directly from the boat operators.




C. Pfoéessors

The physical operations in salmon processing plants wére
previously descriﬁéa in Chapter,V.8 Based on this description;
and direct time and cost studies within one plant,.a model was
‘de§eloped which identifies the direct labor cost-voluﬁe relation-
ships involved in processing operations, providing eétimates of
‘plant coéts based on the size of the fhroughput'volume; and the
products being proéeSséd.‘ In addition, fihancial étatements from
two other plants were obtained to‘provide some basis_for COmbarison._'

These data have been augmented by intefvieWs with other proceséing _

plant managers..

Salmon Processing Plant Study

The following model was developed through‘direct.observatibn of

a ?rocéssing.plant operating in tﬁe PugetiSound'Area; The modelithusv,
developed shows observed standard times . and the stéhdard cdSts which-‘
were developed for variéﬁs plant opefations és measured during our
in?eétigation in the summer of 1969. BecauSé this plant specializes
in salmoh_only, the al;ocation problems of cdst’aésiénment to‘several
‘spécies could be évoided; While canning facilities were also included
in the plaﬁt equipmént, the canning line was not in operation dufing
the period of our study, and overhead applicable to canning operatidns

was separated from thaﬁ/applied to fresh and frozen salmon.

8 pp. 16-25




A flow chart for processing fresh and frozen coho and chinook
salmon is shown in Figure 6-1, vwhich also identifies the direct and
.overheéa costs of this operation. The data presented here indicates
that fresh coho is more expensive to process on a unit weight baéis
than fresh chinook. The difference lies in the relative sizes of the
two species; chinook are larger than coho, while labor costs (and time)
are épproximately equal per fish.

The basis of direct labor costs, labor time (in man-minutes per
pound) is shown in Figure 6-2 (a). These standard times are developed
~from stop watch observation, Both directly and by study of films taken
« Y I
‘of the 0peratioﬁ. The standard times reflect consisteént (average)
pérformance at each stage after elimiﬁation §f extreme observed &alues.
Time units were measuréd in man-minutes., For example, the total
processing time for fresh éoho saimon would be denoted as 0.2506
man-minutes per pound of fish, weight indicating the dressed Weight'

after processing. Processing time was divided as follows:

Receiving fish .0026 minutes per pound

Processing fish .1580 - " n u
Packing fish ‘ .0900

Total time other than
shipping _ .2506

Shipping ) .0700

Total time fresh coho .2576

—




indicating that slightly more than one-quarter minute is involved

in proceséing each pound of fresh coho (silver) salmon through the

plant.

avActual average labor costs usedvin this study Qere $3.8T per
© man-hour, or 76.h5 cents per man-minute, The procedure in deve10p1ng : ”
costs was to calculate dlrect labor costs by multlplylng the standard
time by 6.45 cents. Overhead and other unidentified direct costs were
‘calculated by multiplying the direct labor cost by 2,28 which théﬁ»;
indiqated total overhead.cost of 14,71 cents per man-minute and total
plant cost of 21.16 cents per man-minute. This ié based on an overall
average ratio calculated for this specific plant.f  |

»Processing information for other species is shoﬁn on the succeeding

charts. Figure 6-2 (a) indicates the process steps and time; for |
fresh medium coho, frqzen mediumbcoho (head on), fresh‘chinOok with\
heéd{off aﬁd frozen split or filleted chihook sélmoﬁ. Figure 6-2 (b)
~f£indicatés standard tiﬁes for fresh chinook (medium) with head off,»and‘
Figure 6-2 (c) shows time standards for chinook, split and frozen. Data‘
on frozen chinook shown at the bottom of Figﬁre 6-1 were estimated, as
thié product was not being processed at the plant while the sfudy was in |
progress. The data is recépitulated in Table 6-5 which identifies the
costs and time standards for each functlon for each product w1th

addltlonal deta.Ll pr0v1ded in Tables 6 6 and 6-




SALMON PROCESSING COST MODEL |
BASED UPON TIME STANDARDS
STANDARD COST PER POUND--FOUR PRODUCTS

FIGURE 6—1

RECEIVING

TJRUCK BOAT
Labor .OI7¢/ib. .I01¢/Ib.

Ohead 038 230
. X . 331

unload into . ) unload with bucket
fish wagons hoist & dump in wagons

DRESSED WITH HEAD ON - . FRESH CHINOOK ’ FROZEN CHINOOK
FRESH SILVER FROZEN SILVER FILLETS

- AND CHINOOK

place fish onto
processing table

place fish on

place fish onto = processing table
processing table
' -

slit belly, strip
eggs, eviscerate slit belly, strip
eggs and eviscerate

) . t - slit belly, strip -
: eggs and eviscerate
wash {n dip tank
¥
. split or fillet

grade into
fish wagons

grade into fish
wagons

into freezer

weigh
4

Labor 1.019¢/1b from freezer +
0'head 2.323 to cold storage Labor .703
2:342

¢/1b 0’head 1.602 ’
4 _—'2‘.“3&'5‘/“
Labor 3.173 N .S

place fish into 0'head_7.234
bucket scale 10.407¢/1b place fish into
bucket scale

7,

¥
m * *
pack in 125 1b
’ cardboard boxes record weight Labor  4.044

0'head _9.220

13.264¢/1b
pEIL)

place wooden *
box 1in position weigh, record wt. place wooden box
and add ice and box up in position and
7 add ice pack into 125 1b
Y . . cardboard boxes

‘place fish from unitize with 2 : ! v
::ik::;:::eii:w steel bands and place fish from
stack on pallet bucket scale into veigh, record wt.

* box and add ice and box up

4+ .

nail box and unitize Labor .284 1] ¥

vith 2 sceel bands O'head .647 ’ nail box and unttize vith 2

¥ = unitize with 2~ steel bands and
steel bands stack on pallets

place box on *
pallet

T place box on
4+ pallet

Labor .581
O'head 1.324 g‘g::d
1.905¢/1b are/ : Labor  .768
== 0'head 1.751

2.519¢/1b ‘ g
load pallets on (ruckJ

T

TOTAL FROZEN SILVER n
N or .
Labor 045 babor 3350 T : 0'head .102
0'head 102 l——_l 54 ¢/1b. 147¢/1b
147¢/1b : . > Labor .045
0'head .102
-147¢/1b

TOTAL FROZEN CHINOOK TOTALA‘EH)INF%%&LLHED
z 0
mA\‘ilr?SE»?ssﬁg ‘S:'r'IVER APPROXIMATELY Lobor 4.622
Labor 1.662 10.5 ¢/ib. TDT@IF&RESH CHINOOK Ohecd!0.536
Ohead 3.787 HERD OFF -~ 15.158¢/b.
5449¢Nb. Labor 1.533
= . Ohaod 3.493
5.026¢/1b.




SALMON PROCESSING COST MODEL i (a)
" BASED UPON TIME STANDARDS
'FOUR PRODUCTS
'RECAP OF STANDARD ' TIMES
FIGURE 6—2 (q)

SILVER

FRESH

FROZEN

unload into
fish wagons

—

CHINOOK

FRESH

FROZEN

Fresh

*
Medium silver

frozen

place fish on
processing table

¥

slit belly, strip
eggs and eviscerate

¥

wash in dip
tank with vater

¥

grade into fish
vagons

to freezer

- l weigh load I

.0026 man min/lb

158 man min/1b

processing time
+158 man min/1b

place fish into
- bucket scale from
fish cart

Y

record weight

Fresh Chinook
© head off

L]

1

Chinook

Split or Filleted

place fish on
processing table

Y

t
place fish on
processing table

cut head

¥

slit belly, strip
eggs and eviscerate

slic belly, strip
eggs, eviscerate

[]

I wash {n dip tank I

1

I split or fillet I
Y 4

grade into fish
wagons

out of freezer

<158 man min/1b
out

¥

into large totes
and cold storage

L1

[]

place wooden box
1in position

l .018 man min/lb l

pack into 125 1b
cardboard boxes

¥

place fish from
bucket scale into
box adding ice

weigh, r;eord
weight and box up

¥

nail box and band.
with 2 steel bands

i1

band-and stack
on pallets

¥

place box on

pallet

4

v
packing time
«044 man min/1b

T
+

packing time
+09 man min/lb

T
'y

FRESH SILVER
WITH HEAD ON

.0026 recsive
158 process

- 990_ pack
"~ 2306 manmin/lb

FROZEN SILVER
WITH HEAD ON
.0026 receive
158 process
.158 In freezer
158 out freezer
.018 in cold storags
044 pack
5386 min/Ib

weigh

n
\
processing time
109 man min/1b

place fish into
bucket scale

place wooden box
into position

place fish from
bucket scale into
box adding ice

wash {n dip tank

processing time
<227 man min/lb

in and out of
freezer
<400 man min/1b

¥

pack into 100 1b
cardboard cartons’]

¥

weigh, record
weight and box
up

(]

Y

nail box and band
with 2 steel bands

11

unitize with 2

steel bands and
stack on pallet

place box on
pallet

T
"

¥

packing time
.08 man min/1b

T
packing time
«119 man min/1lb

i

T
4

TOTAL FRESH CHINOOK
WITH HEAD OFF
0026 receive
109 process
19 pack
2306 min/Ib

TOTAL FROZEN SPUT .-
OR FILLETED CHINOOK
0026 receive
. .227 process
400 freeze
08 pack
.7096 min/lb

1

shipping (truck)
(.007 man min/1b)

53




SALMON PROCESSING COST MODEL
BASED UPON A TIME STANDARD
FRESH CHINOOK WITH HEAD OFF

FIGURE 6—

truck delivery

'Y

unload into
fish carts

(b)

processing

| (b)

place fish
on table

time .0026 min/1b

place fish into
bucket scale

Y
cut head

Y

slit belly, strip
eggs and eviscerate

Y

wash in dip tank

Y

record weight

\

place wooden box
in position and
add ice

Y

place fish in box
adding ice

Y

nail box and
unitize with 2
steel bands

Y

- place on pallet

time .109 min/1b

]
N

e

time .119 min/lb

place pallet loads

on truck

T
L

time .007 min/lb

Receiving

Packing

Subtotal
Loading
time

TOTAL

RECAP OF STANDARD TIMES

.0026 (truck)

Processing.1090

180

.2306
.0070

.2376man min/lb




SALMON PROCESSING COST MODEL Il (c]

'BASED UPON TIME STANDARDS

FROZEN MEDIUM SILVER WITH HEAD ON-

truck delivery

2

unload fish
into carts

Y

weigh

T
&

T

time .0026 min/1b

FIGURE 6—2 (c]

place fish
on table

Y

slit belly, strip
eggs and eviscerate

Y

wash in dip tank

Y

grade fish into
carts

Y

into freezer
including glaze

to freezer

weigh

out of freezer,
reglaze and into

Y -
time .158 min/1b

large totes in
cold storage

to packaging

place sides into
cardboard box

')

time .334 min/lb

Y

weigh and record

Y

close box and
unitize with 2
steel bands

RECAP OF STANDARD TIMES
Receiving 0026
Processing .| 580{

At infregzer .
Freezll:zge 33404 out of freezer

A

A
Packing = 0440 in coldstorage O
Subtotal 5386

Loading o070

TOTAL  .5456 man min/Ib

58
58
|8

Y

stack on pailets

]

(]
\J

time .044 min/1b

Y

- place pallet loads

on truck

T

time .007 min/1lb




SALMON PROCESSING COST MODEL Il (d)
BASED  UPON TIME STANDARDS
'FRESH MEDIUM SILVER
DRESSED WITH HEAD ON
FIGURE 6—2 (d)

'truck delivery

Y

unload into
fish carts

Y- i
place fish
weigh to processing on table
- 12
+

time .0026 man min/lb slit belly, strip
eggs and eviscerate

Y

wash in dip tank

1

grade fish into
carts |

Y
place fish into .
bucket scale to packing . wé{gh

; . T

record weight o ‘ time .158 man min/1b

Y

place wooden box
into position

Y

ice box

Y

place fish from
bucket scale into
~ box adding ice

Y

nail box and
unitize with 2
steel bands

Y

place box
on pallet.

L]
N
N R place pallet

time .09 min/lb to shipping ‘ loads on truck

T
K)

RECAP OF STANDARD TIMES . . e 00'7 atn/1b
Receiving .0026 min/Ib )

Processing. | 580"
Packing .0900
Subtotal .2506
Loading .0070
time
TOTAL .2576manmin/lb




SALMON PROCESSING COST MODEL II (e)

BASED UPON A TIME STANDARD

'CHINOOK, SPLIT AND FROZEN
 FIGURE 6—2 [g]

truck delivery

\

unload into carts

place fish
to processing on table

* N

time .0026 min/1b ‘ cut head

\

slit belly, strip
eggs and eviscerate

split or fillet

Y

wash in dié tank
Y

grade into
fish wagon

into freezer . ) ]
including glaze - -~ to freezing weigh mild cure )

7 | | ;

I

‘time .227 min/1lb

out of freezer
and reglaze to packing

— . i

4

time .400 min/1b. ’ place sides into
. cardboard box

\

weigh and record

close box and
unitize with 2.
steel bands

' load éallets on
stack on pallets  to shipping truck

RECAP OF STANDARD TIMES : i .! ;
gfgggggi%g gg?fg .08 min/1b time .007 min/1b
Freezing .4000 .

Packing .0800
Subtotal .7096

Loadjng 0070
timg =/ :
TOTAL  .716 6manmin/lb




Table 6-5

Summary of Times and Costs at Varicus Stages
by Species and Operations

Total

Cost Time Labor Cost - Applied Overhead

Per Pound

¢/1b min/lb ¢/1b

- Receiving: . . )
Truck ) . 0026 .017
Boat : . 0156 .101

Processing:

Fresh, medium silver w/head on (from round)
Frozen, medium silver w/head on
- Fresh Chinook w/head on
Frozen Chinook, split or filleted
Small silver, cannery butchered

Packing:

Fresh, medium’silver w/head on
Frozen, medium silver w/head on
Fresh Chinook w/head off

Frozen Chinook, fillets '

Loading:
Truck




Table 6-6

. Salmon Procesding Model
Standard Times

Man Minutes Per Pound

Fresh Medium Frozen Medium Fresh Chinook ‘Chinook
v B Silver Dressed Silver with with Filleted &
Operations With-Head On Head On Head Off Frozen

Unload and Receive~- ) . ) ‘
Truck .. .0026 . : _ . 0026
Boat . 0156 v . 0156

Processing -
Butchering, wash,
grade, weigh

Cold Storage -
Freczing or glaze
(in and out) ”

4. Packing
S. Load

Total Man Minutes per
. Pound -
Truck
Boat

Table 6-7

Salmon Processing Model
Standard Costs in Cents per Pound

Fresh Medium Frozen Medium Fresh Chinook - Chinook
Silver Dressed Silver Dressed with _ Filleted &
With Head on With Head on Head Off Frozen

Unload and Receive - - . . .
 Truck : .055¢ .055¢ ' .055¢ .055¢
Boat . .331¢ . 331¢ .331¢ .331¢

Processing 3, 342¢ | 3,342¢ 2,305¢  4,244¢

Cold Storage -
Freezing or glazing
(in and out) 7.065¢ ' ’ 9, 020¢

4, Packing : ' . 931¢ ' 1.692¢ -
5. Load | .147¢ ' o L147¢
“Total Cost -

-Truck ) 11, 540¢ A 15, 158¢
Boat ' 11,816¢ 15, 434
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Cost Estimating Equations

On the basis of the sbove process time and cost models, we
developed estimating equations to identify the cost-throughput
relationships for the following products.

1. Fresh medium coho, dressed, head on:

. *
a. Direct labor cost: 1.63 x W
b. Total plant cost: 5.45 x W "

(in cents)

1n

Frozen medium coho, dressed, head on:

a. Direct labor cost: 3.52 x W

1 ,gl

b. Total plant cost: 11.5% x W

Frozen medium chinook, dressed, head on: (estimated)

noon

a. Direct lebor cost: 3.20 x W
b. Total plant cost: 10.50 x W

‘Fresh medium chinook, dressed, head off:

a. Direct lsbor cost: 1.53 x W B
b. Total plant cost: 5.03 x W

Chinook, large, filleted and frozen:

a. Direct labor cost: L.62 x W

b. Total plant cost: 15.16 x W v

% W - dressed weight per fish
' (in pounds)




.Similérly; equations could.be developed to identify costs for'
each spgcies,whgther in fresh or froéen product form. Direct material
costs-ﬁight be more difficult to measure unless careful récords aré
kept. vWé would estimate these f:;m other sources as asbout $0.01
per pound. Similarly, the purchase tax on fish whicﬁ is paid either
directly or indirectly by the processor is abbut $0,0lvper pound.
Therefore, a direct cost can be estimated by adding approxipately'
2.:cents per pound to the direct labor cost shown hére.

This approach and»pogéibly the equations could be applied_ 
directly by other plants operating under similar circumstances to
the one studied here. While we have used 6.45 ceﬁts per man-minute

for direct labor cost, or 21.16 cents pér man-minute.for total

¥
plant cost, this could be altered without difficulty to revise the

standard costs for other plants.

Other Plant Operations
For comparison, we have included a statement of standard
processing costs for the year 1969. The corresponding financial

statement however was not furnished:




‘Table 6—8.

Standard Processing Time for Salmon Processor
f ' 1969 Season

Cost of fish (from buying stations .  Per Pourd
~ adjusted for shrinkage) - $0.605

Processing costs ---
Freight _ . $0.010
' Dockage (service boats) ' 0.005
Freeze ' _ . 0.025
Warehouge Operation 0.025
Packaging Expense ~  | 0.015
Supplies “ 0,005
State Tax | . . | 0.015
Total processing (Direct Cost) _ A . ;9;199
- \ . Tofalvcost of saleé - $0.705
Per Pound |
Average selling priée was | $0.750

Less average cost of sales 0.705

Gross margin $0.0L45
(available for overhead and profit)

% Cost of fish purchased directly from boat Opefators was $0,0L45

‘per pound less or $0.56.

Source: Operating Cost Statement of Processor




While thié.processbr reports average processiﬁg costs of $0.10

per .pound, thgre is no %ay to identify the costs of fresh or

frbien product individuélly without further information.' This
however does fall'. close to the $0.1154 cost developed in the model
for total plant cost on medium frozen coho, énd some of the variation

‘might be explainable on the basis of the product mix.

Overhead.for this processor was $24,000 per month, or $800
per day, based on 300 days per year of plant operation. During'
the peak of the season, approximately 16,000 pounds of salmon ?

. vere processed per day. Allocating %his overhead by species, énd
recognizing that salmon accbunted for 20 Percenﬁ»éf pofal sales,
‘$l60 per day couid be éharged againsﬁ salmon production. At’the X
annual volume involved, this was estimated by the manager to be $Q.Ol
per pound. However, aé we have noted before, the ﬁncertainty of
thé total volume of the salmon run made any a.priori allocation
impréctical. One alternative would involve distribution of this
‘overhead in proportion to the direct costs, which would make Table
:6-8 directly comparable to the aata from the model. Névertheless,
this wquld still suffer from the difficulties of allocation methods
in general. |

Another financial statement by a different salmon processor

provides a cost division by source for the month of August 1969.




‘Teble 6-9

Production Cost of Fresh and Frozen- Salmon

(total pouhds 25,980) o total Per poﬁnd
Sales ‘ $21,166 , $0.8110 :
Fish cost ‘ i7,159 0.6600
Fish tax _ 268 } ".0103

Fish procurement | o 1,106 | | .0k25
Labor ' o276 .0105
Payrbll taxes | S | “51 ' _ .0019
Total direct cost 418,860 © $0.7252
Gross profit - | $ 2,306 - $0.0858
Gross profit percentage 10.9% |
Overhead expenses | F: | $ 12097 - $0.0k22

(allocated on basis of direct cost
ratio of salmon to total direct cost.)

!

Net income | o $ 1,209 ~ $0.0L436




The”costs of processiﬁg freshiénd:frozen salmon'during this
?eriod were $0.0652 for diréct proéésSing, éXcludipg the purchase
cost of salmon, and $0.0422 for overhead, for a total processing
cost of $0.107ﬁ per pound, which compares to the cosfs;calculated
in the model of.$0.115h for medium coho frozen, head on.

In comparison, this processor also profided costs of canning
salmon, based on his own operdtions earlier in the 1969 season.

The data are shown in Table 6-10.

Table 6-10

Production Costs of Canning Salmon

Cost per Pound

Lebor , $0.060
Cans‘v 0.060
Cartons and Labels . 0.065'
Total Direct Expense _$o.125_
Manufacturing Overhead - $0.013

Total Expenses $0.138

Source: Processor's Financial Statement

Assuming that costs developed in the model to be approximately

cdﬁparable with the fresh and frozen salmon costs of this processor,
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we are then able to make the following comparison, assuming that

all costs are applicable to medium coho salmon:

Product Form Direct Labor - Material Total Direct Total Cost

Fresh " | - $.017 " $.020 $.0L - $.06L5

Frozen ,035 .020 07 L1254

Canned 060 .065 125 .138

The valug of this comparison is that while total aliocated coéts
for canneq versus frozen salmon show little diffefence, much of the
.'Fgal distiﬁcfion is submérged.in the ailocation; .Recogniiing tﬁaﬁ,
vthe reléﬁént costs for the product deciéion,afe the direct costs,

it is‘apparentvtﬁat the direct’costs 6f canning_are mbre tﬁan thfee
times those‘of fresh Salmoﬁ and almost twice thése oflfrOQen salmon;
the major difference Betweén direct and total costs appeafs to lie in
the.volume bésis fqr allocation, A market décisioﬁ based on these‘
alternatives Should then be based on net unit revenues compared to
thése unit costé, i.e. the contribution margin. Tﬁeée may noﬁibe
 mutué11y exclusive.decisions. Several processors spoke of the negegsity »
: ﬁo maintain stocks in their traditioﬁal product markets in oraer to |
satisfy customers, irrespective of the relative returns. /This hbwever
can only be a short-run prbduction cost. The usefulness of the
processing ;6st model iies in thé addedvbrecision thatAit gives to

estidation of direct labor costs. It is sufficiently flexible to




be adapted to thé specific product and wage rates of individual
plants. By qsiné direct labor costs as a guide, it establishes

.a measure of control énd plant performance,‘and provides the basis
for cost information for product choice decisions and production
planning.

Rates of Return for Processors

The two principal measures of profitability for a firm are
profit margin and rate of return. The problem in measuring'retufns'
to fish processors is that with several different species of fish
or products the problems of alloéation make precisgvdetermination
>of profits difficult. On the basis of the contriﬁution margin, it
is possible to compare different species or product forms. %owever
the rate of return, and even net profit margins, can only be determined

when all of the products which are parﬁ‘of the allocation are considered

as an entity, then to be compared on the basis of a common investment

base.
. -The relative profitability of salmon compared to other species
is indicated in the‘experience'of one large Northwest processor over

a 3-year péeriod:




Table 6-11

Comparative Margins on Salmon Versus Other Species
For Northwest Processor

$/pound

1966 ' 1967 _ 1968

All Species Salmon All Species Salmon All Species Selmon

\

Sales $.70 $.58 478  $.60  $.ob $.

Purchases .57 .39 .60 .39 15

Gross Margin  $.13 $.19  $.18 $.21°  $.19 3.

Margin Percent 18.5% ' 32.7%  23.0% 35.4% 20.2%
Soﬁrce: Records of Processor |

While salmon processing is tied to the processing of other.species
by the necessity to share joint facility investment and to infur joint
overhead costs, its advantages in generatiﬁg largé margins are clearly
evident. Salmon thus becomes a major element in the product choice
strategiés of most Northwest fish proéessors, earning more than
proportionate contribution to overhead and profits.

Several firms have attempted to measﬁre'rate of return by species.
The mormal procedure‘ﬁhich these firms follow is to allocate both
overhéad costs and investment on a basis of physical volume, revenué or
direct costs. The’reborted results are shqwn in.Tables 6-12 and 6-13,

which describe rates of return for two different firms.

r
L1

.
—_—
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16.7%




Table 6-12

Fresh and Frozen Salmon Rates of Return
-Compared to Other Species, 1969
-Large Salmon Processor

Fresh & Frozen Other Species
Salmon Total Total

Total Investment | $lt, 701,000 $6,192,000
Total Pounds Sold _ 13,175,459 19,675,000
Total Sales . | 9,488,080 © 10,620,200
Variable Expense | 7,735,897 }‘ 8,704,188
Contribution 1,752,183 1,916,012
Contribution Percent of Sales

 Fixed Expenses A | 1,047,095 »‘ 1,188,0k2

" Net Return o 705,088 o 727,970

Net Return -

Per Sales Dollar | T.4% - 6.8%

Per Pound | 5.4¢ 3.7¢

On Investment o - 15% ) 11.7%




Table 6-13

Comparative Returns for Salmon Processor

1967-1968

Return for toﬁal bperatibns on

total assets |
.Retufn fof total operations on

‘net assets ,
Return for all species; fresh and frozen
. on net assets

Return for salmon on total asséts

Source: Financial Statement of Salmon Processor

While this type of calculation may provide a rank ordering of
returns by épeeies?it cannot provide a true measure of returns unless
all species are'prbcessed simultanepusly, and there are no ééonémiés
- of scale in any production proéess. For exémple, a firm that ﬁrocesses
both salmon and crab, with oﬁe spéciés"following thé othéf and using
the same faciliéy without special investment, would incu£ the same_v
investment if if chose only one or the other. To allocate the
'invegtmént baée in effect is to deflate falsely‘ﬁhe investment'bése

and hence to raise fhe rate of return. The resulting number may be

'




useful as an internal contr@l providinglits limitations are establiéhed.
It does not provide any guidance as to the true-rate.of'return, which
can oﬁly be méasured for the enterprise as a whole. The relevant
calculations therefore are the rates of return for the firm, and
‘c0ntribution margin for the individualsPécies or product form.

Even the rate of return problem for the firm is not free from
distortion. Ihe,investmént base for many processing plants is.sufficiently
'old that it has in many cases been fully depreciated, and further ﬁas
built in a period of lower construction costs. Reéurns to processors do
not reflect the prospécts facing & new entrant to the industry, which
wouid appear to be lower. Establiéhing the raté df retﬁrn will require
more extensive research than éan be done here, but if will be necessary

.

in order to evaluate fairly the current health of the industry.

D. Wholesalers

Cost and returns data on wholesalers is derived'both{frpm financial

stétements of a few cooperating firms, supplemented by additional comments

in interviews, and from published sources, principally Annual Financial

Statements 1969 published by Robert J. Morris Associates.
In Table 6-14, data from these two different sources are presented

for comparison:




Table 6-1k

Costs and Returns from Fish Wholesaling

'A. Semple of Three Pacific Coast Firms, 1969

© Firm: A

' Size of firm: Total net fixed investment A
Under $100,000 $1 - 2 mm
Sales: Under $100,000 .+ more than $2mm

Sales: : - 100.0% 00. 100.0%
Cost of goods sold . 70.0 5. "~ 82.5
Gross Profits 30.0% 17.5% ;
. Other expenses ' - _33.0 24,0
~ Net profit before tax | (3.0)% p ) T 3.5%
Return on investment (12)% ' - h,1hg
Average of three: 5.7%

‘Source: Survey data

B, Natiohal Sample of Fish Wholesalers:

Size of Firm: Total assets Under  $250,000 and  $lmm and Total
: $250,000 less than $lmm less than sample

. \ $10mm ‘

Net Sales: ' 100.0%  100.0% 100.0% ©100.0%
Cost of Sales 81.2  83.6 82.8 83.0
Gross Profit - 18.8 16.k _ 17.2 17.0
A1l other expense net - 16.6 I T ik, 7 “1k.T
Profit before tax 2.2 2.0 2.5 2.3

" Return on investment 12.4% L. 3% - 6.5% | 7.1%

Source: Annual Financial Comparlsons, 1969 (Robert Morrls Assoclates,
Philadelphia, 1969), P. 132.




The flrms -included w1th1n our own sample appear to perform in a

.manner consistent with the natlonal averages for flSh wholesaling,
~with the exception of'firm A, Margins tend to be between 16 and 19
percent., Other firms surveyed reported a range from 10 to 30 percent

of total sales. Operating expenses for firms B and C tend to be lower
than those reported nationally, but profits are also lower. Firm A‘is

a small'inland wholesaler whose data reflect the small scale of Operation
as well as some peculiarly local factors which tend to make overnead
expenses high. Net margins‘varied for the two firm sample between 2.5
and 3.5 percent, and in the larger survey, from 3 to 9;percent.

It should be noted that in our survey there appears to be little pattern

to the size of either gross margins or the returns. In the national

data, if the groups are relatively homogenous, then there appearvto be
some higher returns to larger scale,

Defailed cost studies of wholesale operations were difficnlt to
obtain. Further, the functions of wholesalers varied from local suppliers
within an urban area to those that served large geographic areas. The
'organlzatlon of wholesalers also varled Some: employed drlver-salesmen,
:others used separate salesmen . Data from the Robert Morris survey of
fish wholesalers presents a broad categorization of expenses. incurred

) as follows:




" Table 6-15

Costs of Fish Wholesalers
of Asset Size Between $250 and - less than $1 mm'
1968

Net Sales: . 100.0%
Cost ef goods k 8Q.8
Gross Profit ; o 19.2
Sellingfaﬁd Delivery Expense 3 R . k0
Officers' Salaries N é.6
All other generel Administrative Exp. - 8.7
Ali_other expense net 5] . 1;5'
Profit before tax | 2.k

Source: Annual Financial Comparlsons, 1969 (Robert Morris Associates,
Philadelphia, 1969), P, 30L, !

This can be compared to the experience of a West Coast wholesaler

~ with an extensive delivery route operation:

Table 6-16

 feliveryfand Selling Expense for West Coast Wholesaler
: 1968

sales .- | 100.0%

' Selling Expenses including commissions
advertising, telephone, bad debt reserve
.and miscellaneous expense ; _ | 0.83%7

Delivery
Superv1s1on ' » N 0.83%
Labor , . - 3.75

~ Vehicle Operatlon L : - 1.60
~ Other - _ R = O.32e.

‘Total delivery expense - = - 6.50%
Source: Financial Staﬁement of a Fish Wholesaler.
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The wholeSéler's primary'tasks.are buylng'for his client customers
the retail stores, sorting and ioing fish in his plant as he fillsjorders
and then dellverlng the product to the customer stores, restaurants, and
1nst1tut10ns. From the fragmentary evidence above, it appears that of
.the'selling and delivery expense, delivery is the most expensive single
activity which a wholeseler.performs. Yet it appears from our observetion
that many Wholeealers exercise extremely little control over this area
of their operation. Even inventory control over drivers appears‘to be’

non-existent in several operations we observed.

The closest comparable class of business actifity to fish whole-

saling is that of meat wholesaliog. Data for meat wholesalers of a
‘comparable size is shown in Table 6-l7, which indicates that‘these
firms operate with much lower margins: 8.l versus 17.0 perceﬁt, and

yet earn higher returns, 7;8 versus T.1 percent.

Table 6-17

* Costs and Returns of Meat Wholesalers
(% of Sales)

S Less than $250,000 and $1mm and :
Firm Size (Assets) $250,000 Less than $lnm ILess than All Sizes

Net Sales 100.0%

Cost of Sales - 85.6
Gross Profit 1k h

All Other Expense 13.0
Profit before Tax 1.4

% Profit before Tax . |
‘to total Assets 10.0% 6.9% »

Source: Annual Financial Comparisons, 1969 (Robert Morris Associates,
Phlladelphla, 1969), P. 137

17




The rates of return in fish wholesaling would suggest that

these firms will eventually disappear, becaﬁse of their unprofitabilit&.

In Chapter IIIQ ekamination of data on wholesaling for these two

classes indicated that for sales per employee and sales per square
foot of warehouse space the productivity of‘meat wholesalers vas
nore than double that of Fish wholesalers. Coupled with the. high
- risk of spoilage in fish inventory, this points out some cbvious
causes for differences in profit rates.

Fish wholesalers are graduglly being di;placed by both direct
buying practices of chains and also by diversifiedlfrozen food
distfibutors, who are absorbing the higher volume categories of
fish wholesaling. While theré are tendencies toward coucentﬁation
in many lines of wholeséle activity, this appears to be particularly
true in fish whdlesaling. Small wholesalers by their own admission
are declining rapidly in number and it would appear ﬁhat in the long

run only the largest will survive.

III, pp. 8L4-88.




Sales

Cost of Sales

Gross Profit

‘Less Operating Expenses
Salaries

‘Rent

Utilities

Advertising
Office Supplies

Oper. Supplies
-~ Repairs and Maintenance
Interest

Taxes and.Liceﬁse
Payroll Taxeg »
Insurance

Legal and Acc't.
Delivery and Pickup
‘Travel and Enter.
 Janitor: '

Depreciation Exp.
- PUC
Laundry
Unclassified
: Tbtai Operating Expense

" Net Income

Table 6-18

Fish Retaiier

1968
$141,100

115,700
25,400

13,248
L8L
2,905
116
458 -
LoT
125
1,061
678
583,
275
1,199
2,000
3,000
115
| 1ko -
26,79k .
(L,39%) (1%)




Table 6-19

Meat Markets
Average Annual Volume $50, 000-100, 000
Percent of Total Sales

Sales - | S 1100, 00%
Cost of sales ' ' 78,73
Gross profit : : S O 21.27%

Wage expense - o 7.32

Operating supplies , ' 1,27
Repair expense ' .24
Advertising - . 64
Car and delivez:y o | N .40
Bad debts = | .02
"Administrative and legal .20
Miscellaneous expense - .32
TOTAL Controllable
Contribution to fixed and»prbﬁt
Fixed expenses - |
Rent
Utilities
Insurance
Taxes and l;xc’enses
Interest
‘ Depreciation v _
TOTAL FIXED expense - 4.01%

Net Income _ ‘ , 6. 85%

Source: The Natidnal Cash Register Company, Dayton, Ohio, "Ex-
‘ penses in Retail Businesses", 1969, p. 78.
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E. Retailing

Data on salmon retailing is also diffieult to obtain, but possibly
for different reaspns.> Seafood contributes a small fraction of total
supermarket sales, and salmon is obviouely an even smaller fraction
of the totai. While specialist seafood retailing might provide a basis
for establishing the.costs of retailing of salmon; the number of |
specialty seafood retailers is small and declining. In fact most of
the remaining dealers had added other lines sucn as nonlfry. Téble
6—l8ris a typical income statement which was obtained from a small
seafood dealer, and. this one‘showed a negative return

Most salmon which reaches the housewife is sold through the meat
department of supermarkets.' While the dlfferences in returns in
wholesaling indicate dlfferences 1n handllng of meat and seafooa, the
retall costs of handllng for the two classes should be close enough
to ‘use data for meat departments in general as a basis for establlshlng
seafood costs. Data for meat departments of supermarkets was taken
from a sﬁudy by the National‘Cash Regisfer Companyjl¥na is shown in

Teble 6-19. The direct (controllable) costs were 10.4 percent of

sales, the fixed expenses were 4.0 percent for a total cost of 1k.ho

0 National Cash Register Company, Inc., Expenses in Retail Business,

1969 (Dayton, Ohio, 1969), p. T8.




percent. The gfoss margih in this study was 21,27 percent, which
s slightly less than the gross margin of 2h.6lperpent reported as

a typical performance for meat departments for 1968 by the Supermarket

Institute}l |

Interviews witﬁ fish buying officers of retail chains on the

West CPast tended to suppor% these figures. One large chain reported

that handling costs for‘seafood tended to be about 15 percent of

sales. 'Some buyers spoke of a 25 percenf profit margin as being

desirable, but realistically, that seafood margins fell in a range

close to 20 percent. One supermarket chain of 12 stores reported

markups of 24 to 30 percent on salmon. Handling costs were 15 percent

of sales and included the following steps:

a. heading and trimming of the fish

b. cutting into steaks

c. wrapping and arrangihg in display container

d. selling tq customer
This particular‘chain sold about 75 percent of the salmon processed
as steaks and chunks, the remainder being sold as sides or whole for
baking.

" In a general context of supermarket operations, the marketing of

fish only makes a small contribution'to tofal sales and profits. Yet

the market is affected by the buying power which the suﬁermarkets are

11 : . :
The Supermarket InduStPJ'bpeaKa 1969, (Chicago, Illinois: Supermarket
Instltute, 1969), p. 11.

.




capable of brlnglng to. the wholesalers and increasingly direct to the.
-processors themselves Elsewhere we have pointed to the concentration
of buylng power in the hands of g few organizations in grocery retalllng
However, profit marglns Oor rates of return do not appear to be unduly
| Data for a sample of 16k supermarkets in 1968 indicated gross

margins of 19.4 percent, net proflt margins before tax of 1.9 percent
and returns before taxes on total assets of 9 6 percen'tl3 The curb

to monopoly profits must come from within the supermarket 1ndustry
itself, with large chalns in competltlon with each other. The pressures
to reduce buying costs are manlfest in salmon dlstrlbutlon in the
ellmlnatlon ‘of wholesallng and in the efforts to secure supplies for
specific price levels such as the he31tancy of chain buyers in 1969

¥

to offer salmon at more than one dollar per pound

IT. Channel Costs and the Contrlbution Margin

How'much'does the distribution of salmon cost the consumer?
The subject of distribution costs in the American economy has been
subject to many investigations over the years, h Yet the system:

must be repeatedly defended against the critics who raise the issue

'v’whether the price of distribution is too high,

12
III, pp. 89- -99.
43
Annual Flnan01al COmparlsons, op. clt P, 199.

. lh

Dewhurst Frederick J., Stewart, P. W., and Field, L., Does
;Dlstrlbutlon Cost Too Much? (New York: The Tﬁentleth Century

Fund, 1939) ang Cox, R., Goodman, C. S, -, and Fichtandler, T, ¢.
Dlstrlbutlon in a High Level EconOmy (Englewood Cliffs, New Jersey,.#
'Prentlce -Hall, 1965).
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At this point we are in a position to examine the total costsr
of moving éalmon through the channel. Sevéral ways can be suggested
to measure distribution costs: as a sefies of prices including the
addition of profits and costs from ?receding stages; as a series of
margins which are the net differenceslbetween prices.at succeeding
stages, and which then identifies tﬁe average price forvdistribution
services provided, and as a series of directly identifiable direct
costs involving only the acfual'processing and movement of a specific
product to market. This last is acﬁually a cumulative contribution
margin, in which the average margins which are customarily considered
bto bé distribution éosts are ﬁhen divided into the direct costs and
the unassignable margins between final revenues and fhe sum of the

7

direct coéts.

bhannel césting éctually invol&es a conflict in two directions._
At each stage of the channel, the firm is faced with horizontal"
allocations across products and markets, in which managements will
seek to maximize the nef contribution of their product line to firm .
overhead and.profit. At the same time, theré is a series of bargaining
relationships bétween firms at each stage, in which prices are potentially

free to vary from the marginal cost (analogously the direct cost) of the

seller to the maximum price which the next stage will offer. if there

is a dominant firm at either end of the channel, the net margins should

be concentrated there.




Iﬁ fhe saimon:inéusffy, we have examined the coets and margins
on the basis of individual stages. 1In order to discuss the total
costVand margih;for mdveﬁeht through the channel, the typical distribu—
tion costs of a channel in the Northwest are summarizedrinedlving
fishermen, receiving station, freight to the processor, processor,
wholesalexr and reta;ler. This particular case will considerfonly
local delivery from processor to wholesaler ‘such as the channel for
the Seattle Metropolitan area, in order to avoid unnecessary cqmpiiea-

tions. The channel costs are shown in Table 6-20. The‘data'used .

here have been selected from the information gathered for this study.

The allocetion problem,of'the indiviéual fifm now becomes that
of the channel. How does the 6k percenﬁ of the coste which are not
assignable become allocated to eaeh stege? The answer‘iieé gn the
i’price behavior of fhe channel as the size of the contribution ﬁargin
is‘determiped by the diffeyence between revenue and direct costs.
Pricing in a vertical releﬁionshiﬁ is dependent on bargaininghbetween
channelvstages, ahd is difectly influehced by the relatiﬁe'strengths
of the two sides. In a competitive market, pricing must reflect the

‘collective supply offerings of firms at One stage and the collective

demands of the firms at the succeeding stage. However, in imperfect




Table 6-20°

Collective Approaches to the Distribution Cost
: For Salmon in the MNorthwest
data in cents/pound

Channel Member Price at Input Gross Margin Direct Cost

Fishermanl 9 ' 0
Receiving Station 55

Freight to Processor

3 58

Processor , 60
Wholesaler? ' ' » 69

‘Retailer® ' , ) 78" 2

Consumer " 99

6.

Total Margin...cceceecceceassqs bl cents
Direct Cost of Movement through Channel......16 cents
: (Without fisherman's direct production cost)

Fisherman - based on estimated costs of Port Orford 32' troller in Table. 6-3.
Receiving stat1on - based on interview data, production costs estimated,
Freight - average figure quoted by one processor.
Processor - based on cost study, includes:

Labor $0.013

Selling cost .0003

Processing Mat’l:.010

Fish Tax _.010 )

Total. $ 046 1

" Wholesaler = based on interview data from one wholesaler, includes:

Labor $.050
Trucks .015
Other 2015
$ 080
Rptai]er - No 1nformation available. However if there are no charges, there
must still be opportunity costs in relation to a substitute item such as
other fish, poultry or meat. '

Note: The above calculations do not include return on investment or opportunity
cost for owners in alternate employments,

The results of summing"the gross margins and the direct costs show:

Sales price 99 cents 100.0% .
Total margin in distribution 44 ” 44,3
Total Direct Costs 16 16.2
Physical Processing costs 9 ' 9
Direct physical processing costs A A
Distribution only costs . . 35 , 5
Direct distribution costs 12 2

- Unassignable costs 28 8
Unassignable costs as a percent

Of total MATZiNeeeseeeeeeasetesnanonesenseenccnsesesb3.B
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COmpetition, the influence‘of market'strucfure must be transformed into
variations from a competitive norm. Thus cost allocatlon becomes a
result not of supply factors alone such as productlon volume, or dlrect
costs incurred but also of demand, reflecting monopolistic or its
counterpart, monopsonistic conditions in the market place.

The managerial problem is therefore how to cover overhead costé
when dealing with such a fluid situation. The only guideline is
to search out Opportunities which maximize the total net difference
between revenues.and costs, which in turn requires only three typés

of information: direct costs, volumes, and prices,

The problem of margins is larger than the above example would -

suggest. Transportation has Been treated as given. .Yet the direct
1

cost can be substantially lower than the total cost, depending on-
whether the‘movement is a forehaul or backhaul, and whether other
shipments move'with the fish." Further, it would seem loglcal that
most fixed price services 1nvolved in dlstrlbutlon 1ncorporate some
degree of allocation, and that this margin in effect is negotiable
through the price system.

7’

| Management Practlce in Salmon Dlstrlbutlon

One maJor indicator of managerial efflclency is the amount and
quality of 1nformat10n available to managers to enable them to make

better dec151ons. In general, this appears to be low at every level




bf‘the,industry. DecisiOns'appear, in the cése of most'firms in our
survey, to be based on intuition and poor, out-dated information. The
lack pf\specific data on salmon processing and distribution froﬁ industry
for this study is indicative of more than a desire tq maintain proprietary
secrets, Reliable accounting information for managerial decision-making
is simply ﬁot avéilable to most of the firms that need it; The lack
~of direct costing procedures is particularly noticeable among processors,
who could utilize this informatién tovselect product forms for prdcéssing.

The widespread misallocation of resources in the industry evidenced by

N I
\ s

inefficient production organization and weak controls on outside delivery

operations, supports an impression of a lack of concern with cost control.

Many firms in the survey appeared to be more oriented toward their

7
supply than to their markets. There appears to be a reluctance on the

part of management in this traditional industry to experiment with new
species and product forms. Despite the narrow resource base, irregularity
of .supply and the seasonal nature of salmoﬁ, the smaller firms and»ﬁost

of the larger ones have been reluctant to diversify, Only a handful

of companies Have demonstrated an ability to respona to new market
opportunities and to recognize the futility of maintaining the older

patferns with poor profit trends.

\




Directions for Research

The difficﬁitiéé”in providing answers to the essential,qﬁestions
of costs énd'retﬁrﬁs ﬁbinﬁ to several areas in which research.is
absolutely necessary to an evaluation of the industry. There is an
almost com?iétéflack of information available on the costs of process
and distribﬁtion functiohs. The cost study of processing operatibns
provides the only basis for identifying these costs thaf we have
encountered for this industry. Therefore, an important direction

for future research is to extend cost studies to other parts of the

distribution channel, to build a more comprehensive set of data which

can serve as a reference for potential chgnges in_productioniand
distribution. |
.. ks
A second failing of the data that was encountered in the indugtry .
is the difficulty in establishing realistic”rateé of return. The
'gprbblems of‘jointness‘in capacitj and overheads pfeéent extreme
diffidultieé in measuring returns on individﬁaluﬁ;oduct lipeé. In
addition, ve have observed a decline in inveStmenf in this'industry
refiéctéd‘in the age of plant and equipmeht. It réturns are based

on net depreciated values of buildings which have survived several

generations, and which were built at much lower construction costs,




the réturns then appear to be oversﬁated. A second research need
is, therefore, to study the measurement of rates of return, and
possibly to establish the earﬁings capabilityvof firms if they
were to enter thé indﬁstry today.

Studying cost and financial statements of these firms cannot
help but indicate the quality of management and the information tools
with which they must work. The need for cost acquisitioh and analysis
is apparent in this industry in almost every operation being evaluated.
A third research need which thisLbhapter demogétrates is thgt of
‘establishing cost and financial reporting systems which will be of
immediate use tormanagers,‘and planning their implementation in order
to achieve higher quality of management within the iﬁdustry.

7

Concommitant with improved cost information, the industry also

needs better market information., The geographic problems of remote

supply areas and distant markets must be overcome if the market for
salmon and other species is to become more efficient, and if the
returns from individual firms are to be improved. Without adequate
information, the bargaining.positioh of the suppliers becomes weak
compared to that of the buyers, while the allocation of fish resources
to the market becomes wasteful because the market cannot seek out

the highest-return alternatives.




A fourth research area, therefore, is the need to establish
better market information systems, to link markets to each other

more effectively, and also to improve the ability of managers»to plan

their returns from the supply they have on hand or anticipate, both

in_séiling activities and in estimating contributipn margihs for 4
prbduction.

| rFor many firms the quality of management is low. However, it is
aiffiéﬁit to foresee any wholesale improvement of management in this
industfy without also improving the quality of information with which
they W§rk, The conditions under which decisions must be made are
difficult; being unable to predict supply accurateiy, and hence being
unable to plan workloads, being forced to commit saies of products

’ 7

which have not‘been purchased,‘énd facing large areas of their operation
whefé COsﬁs cannbt be realistically or usefully’assignéd. For many
of the smaller firms in this industry to sﬁrvive{ the need for research
in these areas ié readily apparent, research not pnly into solutions
of the problems themselves but also in implementation of the findings

into actual practice.




Summary

The objective of this chapter has been to measure the costs

and returns of firms engaged in salmon distribution. The basic
éources of information have been direct observation Qf processing
and distribution operations, interviews, financiél statements of
\COOperating firms, and comparative data from published sources.»
Despite the number of sources, we have found little data that is
specifically relevant to the salmon industry‘ Th1s stems from both"
a low level of 1nformat10n within the 1ndustry, and the joint
production characterlstlcs of the 1ndustry Nevertheleos estlmates
were made’of costs and returns at each stage in the channel and

for the channel itself.

1. Fishermen tend to éarn low or negative returns. H;wever,
the direct costs have tended to be about half of total revenues
earned, indicating why fishermen tend to return to this activity
from season to season,

2. No estimate of profitability wéé made for receiving'stations,
as most are tied contractually or by ownership to processors, Average
costs were estimated to be between 3 ang L cénts pér'pound.‘

3. Processor earnings have been generally low, based dn the
financial sfétéments available. However they would appear to earn

more on salmon than on other species. One firnm reported earnings




for 1968 of 3.1 percent on total assets, or 12.9 percent on assets’
devoted to salmon, based en allocation of the investment.base.
_Measurememt of the direct labor, total direct and totel plant costs
for typical saimon:products showed for medium coho salmon, the

following costs in cents per pound:

Direct Labor Total Direct . Total
Fresh $.017 - $.04 o $.06L5

Frozen .0352 .07 .125)-

Canned .060 .125 - .138

L. Returns tor wholesalers were 5.7 percent in our sample,
and 7.1 percent based on published data for a national sample.
Margins in the study sampie were 1L and 17 percent, while the
national data indicated an average of 17 percent. Net returns in\hf
the survey sample ranged from 2.5 to 3.5 percent.

5. Retailing of salmon takes place 1arge1y through the meat
departments of supermarkets rather than through spe01a11st seafood
stores, which are declining rapidly. Meat department marglms for
saimon appear to be about 20 percent, although retail cﬁaim buyers

refer to target margins of 25 to 30 percent. Retail supermarkets

earn returns of about 10 percent on investment, based on published

data.




Tﬁevtwo most profitéble stages in the channel are the processors
and tﬁe retailers. Neither processors nor supermarkets appear to be
E egrning extraordinary profits. Exertion of market power in the channel
would appear to be stemming from the competition which supermarket
chains face from each other in dealing with the consumer. This in turn
faces Phe power of the ﬁrocessor in his capacity to sell to -alternative
markets. The increases in COncentratiop at fhe processor level and
the relatively high margin returns in salmon lead to a conclusion that
market power is increasing at thaﬁ level in refppnse to that of the

N

large retail chains.

6. Total costs for operation of the channel appear to be about

ﬁh percent of the total retail price for the end product for'a channel
confined to a local markef area. Of this, the directly assiénable»costs
of moving salmon to market were $.16, with the difference of $.28 being
the unassigﬁable overhead costs. Overhead costs are the major share of
total channel cosfs,vénd the allocation of this overhead is accomplished.
through the vertical price structure. Therefore average mérgins'become
a reflection of prices charged rather than the reverse, where prices are
set at levels which will cover costs.

T. Manaéemegt practice in a large number of firms is disappointingly
poor, wi#h'little effort eithér to.control-costs or to innovate into

new areas. This is evidenced by the lack of relevant data which managers




“have to work with. In this study we have presented a cbst model based on
study of direct labor time and coéts for processing of salmon, which
provides an initial basis on which to collect data., While this model

was developed with the cooperation of one firm, because of the invaria-

bility of the salmon processing technology, it should also be applicable

to other firms as well.

8. More.than presenting factual data, tﬁis chapter poigts to the
neceséity for further study of cost and returns of this ihdust?y.“ Specifi-
cally, there are four areas which need closer examination:

~a, the need for more comprehensive data §n the processing
and disffibution costs of the industry. |
. b. the need to establish more accurate estiﬁates of rates
of return fof firms within the indué?ry. '
c. ﬁhe need to develop cost and financial reporting systéﬁs
for Betﬁer control. | | |
d.’ the need for better marketing infbfﬁation in'oraef'fo
make better decisions for product planning and markefingf

This summary hasbpresentea some estimatéa costs and returns. However,
*the most importént finding of‘this chaptef is the lack of reiiable |
information. It is difficulf to understand how management can be

improved without a massiﬁe upgrading of the iﬁformation available.




Chapter VII

THE COMPUTER SIMULATION MODEL

~

The initial step in development of a simulation model is to
determine the purpose of the model and establish workable objectives.

For the model under development here, the primary objective is

usefulness; the model must be realistic, and capable of application

-to real wofld problems. FDeQelopment of a'model ofrthis type inQolQes
balancing severaltpoteﬁtially uncomplementary characteristics such
~as: Comple%ity and eleggnce, user knowledggkrequirémgnts, gpdf.
cbmp‘:;tibility with‘fea'dily available data. ’Naylo‘r _g_t_:_ é; state that
"In order to be useful a scientific model must necessarily émbody '
élements of two conflicting éttfibutes——realism and simplicity. On
the one hand the model éhould serve as a reasonably close approximation
to the real éyétem and incorporate most of the.important aspects of
the system. On the 6ther hand, the model must not be so” complex
that it is impossible to understand and manipulate."15 The salmon
distribution model was developed under the constraints imposed by
these'éwo conflicting alternatives.

With usefulness as the primary objective, the characteristics

that make a model useful must be isolated.” For the model to be

> . as .
*"Naylor, Thomas H., et al., Computer Simulation Techniques, John
Wiley & Sons, Inc., New York; 1966, p. 10. -
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uséful and beneficial, réther than just an academic curiosity, it
.must meet some:important need of potential ﬁsers, and’not entail
excessive difficulty qr,gost in the process. With potenfial users
not clearly identified, it was difficult to determine current and
future problems for.appliéationg however, characteristics giving
the model gehefal predictibility of system entities under varjing
economic and physical conditions seemed desirable.’ Several. |
guidelines were established to avoid excessi%e difficulty éndléoéﬁ.
First, the model should not réquire excessive amounts of computé£~‘
time.to.run; second, input data should as nearly as pogéiblé
approximate -that which is available in the present dayywofld; SO
as not to require a major effort‘ﬁo compile, and third, fﬁe output
should be in a recognizablé and ugable forn. b
Direct involvement of pofential usersbduring the de#elopmeﬁt

of a model of this type is highly desirable, since it greatly

reduces both the problems of implementation and the risk that the

quel will be impréctical or‘fail to-mééf user requiremeﬁtg: It
aléo makes thebmodel less strange and frighteﬁing, and feduéés the
iéarning time requiredAwhen the modél is delivered. Difect‘user
involvement did not éppear té be'possible duriﬁg the deveiopmehtl
of this‘podel;‘ | |

wa rough’ru1es'of thumb'often'apbliéd to simulation projectsl
of this type are: (1) Half of the efforﬁ.of development of the

model goeswinto implementation, and.(2) problems of implementation




are directly proportional to the complexity of the model. With
these and the lack of user involvement in mind, a necessary guide-

line seemed to be "keep it simple."

Philosophy of the Model

The model developed is a non-optimizing, determiniétic model
of the pricing and distribution of fresh salmon. It can be loosely
vdgscribed as an information generator. It makes‘possible fhe:
generation of prices and volumes of.salmqp sold to each of several
markets (one being frozen invento?y), uﬁder predetermined conditions
of catch vbiume, cost;‘prices,zénd demands. In addition it coﬁputes
the total accumulation of frozen inVentory during the séason.

It is written in FORTRAN, for operation in batch mode from
either”gunched cards or télétype terminal on a CDC 3300 computer.

SQme serious consideration was required in deciding what part of the

industry should be described. Two alternatives to be considered

were macro versus micro; that is, should the model attempt to
characterize the entire industry, or the behavior of a single,

. ° . . . .
hypothetical firm. The decision was made that a macro-economic
model would prove more useful., It appeared desirable to produce
the model which would serve the greatest number of people, or
the greatest portion of the industry. Since the structure and
functions of firms varies so widely within the industry, to model

for example the physical pfocessing functidn, though interesting,




would probably serve only a few firms. On the other hand, informafion
‘ on'prices, volumes, and destinatiqns of thé catch (the distribufion
flow mechanism) seemed to be of far more general interest and‘there—
fore more appropriate, at least as a starting point.
Presumably, an inforﬁation generafing model, utilizing actual or
forecast volumes or demands, could predict such thiﬁgs as volumes

flowing to each market area, retail prices at:a given market at some

future point in time or the effect on the system of changes in

distribution parameters. Such information could be appropriately

. published to the fishing,rshipping, and retail marketing industries.
'More detailed, specific models could be developed laterg if
desired, as follow-on projeéts. This might, in fact, be accomplished

in conjunction with a continuing effort to operate and update the
basic model. |
One imbortaht characteristic idéntified in the original proposal'

and kept. in mind throughout the develoﬁment process was a degree of
generality sufficiént to permit application'of‘the basic model to -
other seafood prodqcts, and possibly to products of other types
without a méjor re—&esign. This basic distribution model can be
readily adapted to simulate the distribution system in any-industry
with the followiﬂg attributes:

Highly seasonal supply

 Volume limited only by availabie supply
Sold either in fresh or frozen state

Highly perishable




5. Speculation is practiced in frozen inventory, in that
inventories are accumulated during peak supply periods, for sale

when the supply of the fresh product dwindles.

Logic of the Model

A number of assumptions are necessary as a starting point in
model development. Analyzing the information collected in the
earlier phases of this study 1e& to the following assuﬁptioﬁs.

First, the entire industry is dependent upon the amount of
salmon caugﬁt; supply cbntrolé how much will be éold, and the ‘
vmarket is capable of absorbing apy.volume of catch without greatly :»i-

" changing the price.. |

The price paid to fishermen is. agreed upon in advance of Ehe
start of the season, and is independent of the volume caught. The
price increases slightly during the season as buyers compete for
fish but there is not a major change.

Catch occurs during a relatively short season, and as a function
of time,‘can be approximated by a trapezoidal curve. This curve
could be created by the user, by inputing five parémeters and to

' would require changing

vary the volume, "other things being equal,’
only one parameter. The season could be made longer or shorter by
changing two parameters, and the entire season could be manipulated

or moved through time by variation of four parameters.’

Internal structure or logic of the model assumes that the price

paid the fishermen and the required mafkup to sell in various market
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areas can be determined, and the demand characteristic- of various
markets are known. It is assumed that six relatively independent

products exist, determined by species and size, and offered to

six distinct market areas, each with its own costs and demand

characteristics. The market price initially offered is determined
by the pricé paid té the fishermen, plus the markup for processing
‘and “distribution associated with each market area. Demands are
compared with a§ailéble supply, and if total demand exceeds.supply,
éfferingvprices are increased to the point where available supply -
will satisfy demand, with the priority for allocation among-markefs
~-being profitabili;y.

~ 8ix distinct markets were conceptualized in the model, each

with its own characteristics of distribution costs and demand ’
funetions. The inventory of frozen produgt was COnsidered'as a
seventh market, with characteristies as described above. Reférenée =
to 'the seventh market in the model élways relates to the inventory
of frozen salmon. The seven markets are listed in Table 7-1.

Aé the season progresseé and the catch volume increaseS‘toward
its peak, prices are driven down, untilAthey'reach the minimum‘at
which the system can operate profitably. Processors place é"flgor
under their selling prices, at which they begin freezing the excess,
thus holding thg effective supply-eqUal to the demand at the price

in question.
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" Table . 7-1

Product Markets
Market ' :

Number ‘ Description

1. Local market (minimal distribution costs)
2 Non-local, in-state markets (utilizes common carrier)

California markets (increased complexity of distribution)

Midwest region (transportation range 1,000-2,000 miles)

East Coast (transportation beyond 2,000 miles)

Export market (transportation includes air and water)

. Vs
Frozen product inventory

In the course of this project, two similar models were:developed.
The first, or original model; simﬁlated the distribution of fresh
salmon only, and ran for a_40 week season. Léte in the study it became
possible and desirable to develop a second génefation ﬁodel, similar'in
concept to the original, but considering élso the distribution of frozen
salmon. This second mddel required a‘52-week season in order to
replicate an entire year of operation.

The first model assumed that frozen salmon has noveffecf on the
distribution of the fresh product, while the second model is based on
the hypothesis that fresh and frozen salmon compete on an equal basis
pricewise fo; consumer demand. Each of thése hypotheses is of value,
as will Be described later.

The models determine the volume of each product shipped to each

market area during each week of the season, the retail price, and the

value of retail sales (price x volume).
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In éddition, the first model is capabie of computing total
. volume by week,bby product, or by market area, the amount of
ffozen invéntory accumulated, and fhe tptal catch fof the year.

The models cpnsidér six cétegories of fish (cﬁinéok and coﬁo,
large, medium, and small), and ﬁhe distribution éystém»isvsimulated |
on an annual basis. Catch for any ‘(each) category is
computed from a set of five parameters: (1) the magnitude of peak
(volume) weekly catch; (2) the week in which catch begins; (3) the
week when volume reaches a plateau at peak volume; (4) the week in
which catch begins to decline; and (5) the week in which catch again

reaches zero. The curve, as shown in Figure 7-1, is assumed linear

'between these four points. The parameters CMAX, Al, A2, A3, A4,

for each category are read in, and can be adjusted as necessary before
. 7

running. the model.

Figure 7-1

Catch Distribution Functipn

Volume




Next, a price (at the receiving station) for each category 1is
computed, with the price paid to the fishermen being chiefly a function

of time, varying over the season. The characteristic shape of this

curve is shown in Figure 7-2.

Figure 7-2

" Landed Price Function

Time (weeks)

 This curve can be approximated by establishing three points; the two end
~ points of the curve and the peak value. From these can be computed the
necessary parameters, Bl, B2, and B3, for use in the formula

P = Bl + B2t - B3t2

where t = time (week of the seéason).

T




Anothef important:element is the demand for each category of.
'_'fish‘in each of-sii market areas. We have assumed that demand
(as a'fﬁnCtioﬁ.of price) is essentially linear over the range of
prices which is 6f interest, and therefore.is fuliy defined by any
two points, orAby one point and the slope of the line as shown in

Figure 7-3.

Figure 7-3

Mar.ket Demand Function

D2

Quantity

The decision model for freezing is based on the assumption that
if demand at base price is less than catch, demand ‘will be satisfied
at that base price and the balance of the catch will be frozen rather

than sold at a loss. If demand exceeds catch, then the priée will be

forced upward until demand equals catch. Interactive fresh and frozen




~product markets are introduced in the second model by supplementing
supply with frozen salmon at some point sufficiently above base
price to cdver freeéing and storage costs until frozen invenﬁories
are depleted.
In summary, the market place portion of the modei requires
parameters for thirty-six demand curves, covering six categories of

$a1mon and six market areas. The validity of the mode} will be
exaﬁined in Chapter VIII by testing the ;utput of theJmodel against
historical data.

Appendices:ﬁnl and D-2 to this chapter contain logic diagrams.
of the first model in flow chért form, and a listing of the éntife
FORTRAN program is provided in Appendix D-3. AppendiCGS'b~5 and
D-6 pertain to the second model, with a block diagram and comﬁuter
program respectively.

Parameters

For easé in experimentation, 127 parameter values are read by
the program from data cards. These vector parameters are identified
in Table 7-3 and a sample set is shown in Appendix E-1 to Volume iI.

' Eéch experiment to be run WOﬁld merely require .a new set of data
cards reflecting the revised parameter values; Chapter VIII presents
thevrationale for values selected in model validation.

Parameters CMAX, Al, A2, A3, and A4 describe the time distribution

of catch and can be determined by analysis of corresponding catch data.




B1, B2, and B3 genérate the time.distribution of-landed pfices paid'

- to fishermen; this distribution is typically of the form shown in
Figu%e 7-2, and the relevant range of values can be observed in
historical data sources. The elements of D1 and D2 describé, in slope~b
intercept form, demand vaiues for salmon in_the various marketé.,
Determination of price elasticities is beyond the scope of this study;

the values estimated and used for model validation can be seen by.

observing lines eight to twelve and sixteen to twenty-one 6f Appendix E-1

to Volume II. TFor experimentation, values would either be estimated,
or imputed from careful analysis of price-quantity relatioﬁships in
- the selected market areas. Parameter E is intended to reflect the
total channel markup for each market and is assumed Eo,be cqnstant
for fresh product categories. . Total channel markup includes hahdling,
processing, storing, transPorting, profit, and all other identifiable
distribution costs. Values for this parameter would‘be determined
by énalysis of the above named channel cost components.
While the use of demand schedules as parameters in the simulation
are anélytically more interesting, these are obviously difficult to
'.derive. As one élfernative, it is possible to make a relatively minor
~revison of the model to substitute single point estimates of price-
quantity relationships, such aS*the\data which might be forthcoﬁing '

from market surveys. In this way the model would operate with more




realistic information requirements. The operating process of

market allocation would behave as follows:

1. If supply equals the total of quantities demanded, the model

could merely distribute according to market requireménts.

2. If supply were less than total demand, the model could thén
distribute product according to some predetermined decision-rule.
One rule might be to maximize total revenue minus cost; in which

: N S
case the model would search.among markets for the highest prices
~first, compare costs and select first the one with the highest net
. difference,-assigning in turn quantities to markets With the next
highest retufns until ﬁhé supply is consumed. Constféinﬁs such as
minimai quantities required for markets regardless of_priceé could
also be incorporated.

3. In tﬁe case wheré supply might exceed demand, the model would
follow the idéntical procedure above. However the excess supply would
have to be disposed of as either fresh or frozen product offered at
a lower price, through the devicekof a hypothetical demand schedule
which might create. interactions with the previbus allocation procedure,
shipped to other markets noﬁ jdentified in the model, or tfansformed

into other product forms where they do not compete directly with the

allocated product.




Output Option

Several output options have been built into the first model in
order to allow the user to obtain information in sufficient detail,
but without at the same time burdening him with unnecessary paper or

more information than he can use:

The user specifies which output options he desires by preparation

of a header card as ﬁhe first item of input data. The header card is
simply a row of se&en digits, either 1 or 0, indicating a yes or no
answer to seven questions, ;s shown in Table 7f2. No oﬁtpﬁt thions
are providéd in the second model,rhqwever a header card (blank if
desired) must be used. This was done to make poséibieithe use of'the

same data deck with either model.

- Table T-2 .

. ~ Output Options -
Output Header (1 = Yes; 0 = No)

Card Column i -
Number - v Output Option

1 Are total volumes by species desired?
Are total volumes by market area desired?
Are totals by week desired?

Are weekly totals of each variety to each market
desired?




Table 7-2 Continued

Card Column
Number Output Option

5 Is total frozen inventory accumulation desired?
6 Is frozen inventory desired at the end of each week?
Is a printout of volumes, retail prices and dollar

value of retail sales, by species by week, desired
for each market area?

IngutﬂData

Following the output option header card, the data used by the

model to generate catch vélumes, prices, and demands must be provided.
This réquires 21 lines (cards) of data, as shown in Table 7-3. A
sample of a complete data file is provided in Appendix D-4 of this
chapter.

Table 7-3
Data File

Parameter
Name _ Information Content

CMAX ' Max catch (weekly) for category

Al Time (wk. no.) catch leaves zero

A2 Time (wk. no.) catch reaches CMAX

A3 Time (wk. no.) catch leaves CMAX

A4 Time (wk. no.) catch reaches zero

Bl 6F5.2 Initial landing price per 1b.

D1 " Zero demand. price per 1b.

B2 6F10.5 Price increase, F(t) 7.

B3 oo Change in price trend, f(t")

D2 " Slope of demand curve, F (price)

E 7F5.2 Value added, for market area- (price
markup, per 1b.)




The Second Model

The original model assumes no competition between fresh and

frozep product, énd thus is unable to show the behavior of the system
when these products inﬁeract. This assumption is féir1y~accﬁréte
sinée, particularly in the domestic market, fresh salmon is able

to undersell frozen during the catchihg season, and frozen does not
enter the market until shortages of -fresh cause prices to rise
Sufficiently to cover.the costs of freezing and holding frézenb
in&entory.v However, in situations such as the European market, the
lower shipping costs of delivering frozen salmon by ship réther than
air permits frozen to compete freely withvfresh, and perhaps even
drive fresh salmon from the market. This makes development of the
Second-ﬁddel highly desirable. 7.

The second model assumés, in contrast to the first, ﬁhat fresh’
and frozen salmon compete for markets on an equal basis; which form
will be sold in a given market at any time depends solely upon which
can be delivered at 1ower cost.

- The initial'price for fresh fish was determined by the price
paid to fishermen at landing time, and prices moved upward from this
1eVel depending upon normal markups and démand pressure. A similaf
procedure is used in the model for frozen prices. The initial brice
is based on the average cost of thé frozéh inventory, which is the
price paid to fishermen (or the competitive price, if higher) plus

the cost of freezing.




The price at which fresh salmon is»retéiled 6n any market 1is
equallto the price of fish at point of origin, plus a markup
peculiar to the market area. This markup includes shipbing cost,
handling, profit, etc. In the same manner, in the second model,
frozen salmon is offered at average cost (at origin) blus a markub
peculiar to the market. Since differing transportation and handling
costs are possible with frozen, markup may be different, particularly
in the case of eprrt of fresh by air and frozen by seé. For this
reason, it may be possible for fresh to drive frozen from some

markets and not from others.

In the model, each market area compares priceé of fresh and

frozen, and selects-the least costly, demand is then determined on
a basis of minimum pricé available, and demands for both fresh and
frozen are totaled for all areaé.

In order not to deplete the inventory of frozen product before
the next season, frozen sales are not permitted to éxceed an amount
.equal‘to the inventory on—hand divided by the number of weeks left
before tﬁe beginning of the next catching season. If the demand for
frozen exceeds this 1imit, the price of frozen is raised, and ﬁafkets
again are surveyed to determine which choice is cheaper, and new

demands determined.




Since part of the cost of frozen inventory is a holding or

storage cost, the total cost of frozen inventory must be raised

weekly by_the»ﬁeekly holding cost per pound, multiplied by the

amount of inventory on .hand.
Summary

Along with the primary objective of value as a prediétive device
it was the intent of fhe model builder to make the model és compatible
with generally available information as possible in order to minimize
fhe compiling effort required prior to'runﬁing. Imperfeét>knowledge
of total usef requirements and unknown trends in future data‘forms‘
may have limited the achievement of these dual objeétives,~ however
if the model proves useful to a degree which makes the preparation
of inputvdata a large and costly clerical task, a new generatiénfof
model, tailored to user information sources could be developea.,,Thé
.output option might also require revision.after some operating
'experience,is gained. Redesign of the model, if desired, would be
- based on feedback from users aftep sufficient experience with the
originél model to permit evaluation of its strengths:.and. shortcomings,

and clearer definition of the function which the model will perform.




' Chapter VIII-

RUNNING THE MODEL

This chapter describes validation of the fresh salmon distri—
bﬁtion ﬁodel and provides users with an understanding of how to use
it for experimehtation. Examples of input parameters: and how these

' parameters may be modified to simulate various hypotheticalor real

Wofld‘situations are shown, as well as results ogrseveral‘runs with
a series of parameters. While the first.model is emphasized, the
proceduresigre generally’apﬁlicable to both,

The model has been written in FORTRAN, and designed primarily
for batch proceésing, using punched cards; however, it has also been
run from a teletype terminal,_using the Oregon State University %ime—
sharing system. When extensive output listings are desifed, use of the
teletype for output is not‘recﬁmmended, due to the slow teletype print
speed and the narrow page wid%h. It was possible with the Oregon State {f
system to run the model from a teletype terminal and transfer the ‘
output to thevline printer. When available, this method provides Speed,g

efficiency, and flexibility. ' ' |

{
\

'
i

Running -the model requires two types of preparation: (l) Selection |

of the appropriate or desired output option; and (2) Providing apprOpriaﬁ%

input parameters. Decriptions of the output 0ptioh and header card




have been included in Chaptér VII and requirg no additional éxplanation.
Input parameters,'dn the other haﬁd, require further éxplanation.

Input parameters fall_into four categories with régard to their
‘function in the model. Functional classifications aref“(l)'Catch
" volume parameters; (2) Landing price parameters; (3) Demand barémeters;
‘and (4) Markup parameters, Each of these categories will be explained
in detail below. Table 8-1 shows the parameter formatléontaihed in
‘various cards of input data, in the order of their occurrence.

Catch parameters are contained in the first five cards of the
data deck; with peak weekly volumes on the first qard, and time parame-

ters on the next four cards. There are six elements of data on each

7

of these'cards, corresponding to the six categories of salmon considered

by the_model..

Parameters for prices paid‘to fishermen are placed on éardélsix,
thirteeﬁ, and fourteen, with card six containing the most important of
these parameters, the prices at the start of the season. Card thirteen
shows the average weekly price increase during the season, and card
fourteen shows the weekly decrease in rate of price rise over the
_'séason. If one pricé'bver the entire season is desired; these pérameters

may be set equal to zero, or blank cards may be inserted.




Demand parameters are contained in two blocks of six cards each,

‘cards T-12 and 15-20. The first block of six cards reflects D1, the

'hypotheticai price (per pound) at which demand would be zero. \This
is the point at which the extended demand curve would intersect fhe
vertical (price) axis. Thé second block of parameteré describes the
slope of‘the demand curve, the increase in volume associated with
decrease in‘price.

In each of the two blocks of data described, each of the six
cards contain parameters for one of the six market areas’ |

The final card of data contains the markup or value added;in
price per pound}between landing ﬁf the.fish énd the pértiqular rgtail
market. There are seven parameters on ihis card, with thg seventh
being the value added in tﬁe freezing process. This sevénth parameﬁer
is used in dgtermining the.valﬁe or éost of frozen invenﬁory.

Table 8-1

Input Data Specifications

Parameter ’ Format'Spec.

CMAX 615
Al T

A2 1

A3 . , 14

All [

Bl ' 6F5.2
Dl n

B2 6F10.5
B3 . n

D2 . "

- E




In order o test the model's operation and validity;:a file of
test dataimuarAbe used. For preliminary runs absolute accuracy”was
not essential, and a rery minimal effort was devotedito cOmpilation
of data. On the other hand, a fair approximation of the real world
was needed ih order to provide both a realiatic tesﬁ ef the medel
and to determlne whether the model would be useful if only approrlmate'
data were avallable. The preparatlon of the initial run data is

: deseribed below. The data set used in the initial run is llsted in
Appendlx E~1l of this chaptel | o

Real World Data

Tanded prices of large, medium, and small coho of 82, 65, and 53

cents at the start of.the season were used fer the initial runs; and
April 1 was cohsidered to Be the apprbxiﬁafe beginning of'the.éalﬁen
flshlng season. For the 51mulat10n, the season was assumed to start
volume—w1se, in the second week for small and medium coho, and the

' thlrd week for large. B

-Markup, the parameter E, for the 1oca1 ‘market was set &t hh cents ;

based on cost and profit data derlved from 1nterv1ews,land markup for
other markets waa increased prOpbrtionaily to-distanee. From'available
data, Chicagobprices appear typicaily to be.23—2h cenfs above Seaftle
pricea. Thus, markup.for Chieago is put at 68 cents, and New York

the same.




Chinooks appear to typically run about 35 percent higher in

price than coho. Accordingly, chinook prices were pegged at aboﬁt
4/3 coho prices, lacking readily available coho data, for the:
start of the season.

The total U.S. chinook catch in 1965 was 27,086 K 1lbs, with the
typical chinook season running from April through October, approximately
et weeké: -This makes the average weekly catch aréund one million
poundé (1,000 K 1b). The peak catch is probably somewhat above this
(Perhaps‘i,500 K 1b), which must be distributed amd;g large, medium,
and small. The exact shape of the curve is not defined from the
above, but is probably less critical than correct total volume.
Arbitrarily, @eaks were set at LOO K 1b for small, 500 K fof medium,
and 600 K for large chinook.‘ Assuming the season is later for
larger fish, this trend.was injected into dates of catch curves.

Appraisal~of 1965 data indicates that the U.S. coho catch»was
32,886 K 1b, and the typical coho seasons run from May to September,
or perhaps 20 weeks, fof an aver;ge weekly catch of 1,600 K 1bs.
Lacking more preéise»information one might arbitrarily say that the
peak catch was 2,100 K 1b, evenly divided among large, medium, and
smail, or that the peak values of each were.700 K 1lbs.

Results of the initial run, using the above approximations as

test data, are shown in Tables 8-2 and 8-3.




Table 8-2

beduction Volume from Initial Run (1000 pounds)

'Species Frozen Fresh ’ Total Catch

- Coho . 3,269 ' 20,418 23,687
Chinook 23,991 0 - 23,99

- Total 27,260 - 20,118 L7,678

- Table 8-3

’Fresh Salmon Distribution from Inifial Run

Market 1000 Pounds

i . /

Local o - 3,966
In State 8,k492
West Coast B 1,518
. Midwest ' 2,262
. “East o 4,180
Export L 0

Total 20,118

Using 1966 data as a base year for model comparlson the totals
“shown in Teble 8-l were calculated.

Table 8-k

Actual Domestic Consumption and Export.for 1966 (1000 pounds)

Product . U.S. ' U.s.

Type Production TImports  Consumption Export

Fresh 26,046 1,769 25,385 - 2,430

Frozen ‘ 15,703 . 6,532 L ,815 17,420

Totals . 50,050 50,050




Comparing Teble 8-4 with 8-2 shows that total volumes achieved

iﬁ the initial run were not in great disagreement with those of the
actual 1966 catch. The model showed that most of the coho catch was
sold fresh and that all chinook was frozen. Wﬁile this ié not precisely
correct, it appears sufficiently close to the real situation to'bé of
no concern at this time, ahd no doubt can be corrected by closer exam-
. ination and correction of input parameters.: A-more interesting'consid—
ération, at léast initial;y, waé the fact that the model indicated no
fresh export, although some fresh salmonjgé actually exported; this
suggested adjustment}of input paramé%ers._ |
As an example of ﬁow the model may be made tovsiﬁulate different
feal world siﬁuations consider the fdllowing: On the iniﬁial ruh,
fresh salmon éXports in the model were zero. However, actual data
indicate that géme export does occur. This suggests that either the
foreign demaﬁd uééixin the model or the costs of shipment overseas is
unrealistic. Let ugigssume the latter to be the cdse, since ﬁeither
is known exactly; In gha second run the assumed export markup for
fresh salmon was lowered\iFOm ninety-four to eiéhty—nine cents. Suc-
cessive runs were made at ééghty~four and seventy-nine cents. The

results of these runs are Sthn in Appendix E-2 and summarized in

‘Table 8-5 below. -

’




Table 8-5

Summary of Effects of Export Markup on Distribution

Export : Distribution Volume (1000 Pounds)
MarkeN\Markup .9k .89 .00, 79

8,492 8,492 8,106 8,3L8
1,518 1,518 1,58 1,418
2,267 2,267 2,217 2,237
1,180 1,180 1,150 1,130

0 26 149 Lol

‘Total Fresh 20,18 20,4l - 20,275 20,126

Frozen Coho 3,269 3,213 3,412 3,261

As expected, foreign demand was‘not price sensitive and export
“volume was still too 1ow. A change.in demana curves ﬁas tnus
xindicated. It is p0831b1e to increase demand at a glven price by.

(1) 1ncrea81ng maximum prlce, thus shlftlng the demand curve; or

(2) decreas1ng the slope of the demand curve (dP/dQ) 7
Addltlonal runs were made with the export markup held constant

at elghty=four ‘cents and increasing the "zero demand" price- parameters

by an addltlonal five cents per pound on each successive run. The

results of these runs are contained in Appendlx E-3 and summarlzedv

in Table 8-6 below.




Table 8-6

Distribution Volumes for Varying Export Demand Curves

» : Volume in 1000 Pounds
Market Initial Run Run 2 Rin3 = Run L

3,865 3,551 3,32 3,087
8,106 8,140 75951 7,7L9
1,458 1,293 1,189 1,102 -
- 2,247 2,200 2,163 2,100
L,150 4,06y 1,003 3,893
© 149 918 1,8l 2,885

Total Frésh 20,275 20,166 20,47 20,816

“ s
Frozen Coho 3,412 3,521 3,213 2,871

As may be seen, the model responded with increasing exports of
fresh salmon as the foreign demand was increased. Since both’demand
curveé and markups for various markets can:be varied independently,

- it is possible to repiicate with reasonable accuracy any real world -
 distribution situation. |

’ Model number fwo,'which included the interaction of the fresh
and frozen product markets, performed as expected in the test runs.
After a sufficient time lag to produce and ship the frozen product
to the more distant markets, the lower transportation costs allowed
it to compefe effectively against the fresh product and gain a market

share. This tended to force the market price of the fresh product




downward in order»td compete. As.time'continuea~through the year
'the frozen product continued to:encroach on the fresh markets and
at the end of~the fishing season, when fresh fish were no'longer
available, the frozen inventories supplied the entire worldwide
demand.

Only sufficient summary data on the fresh model have been
~ included in this chapter tg demonstrate that the model does perform
in the desired manner. The output options provide for”extensive
émounts‘of printout on'quantities and valueé with considerable
detail; however, without extensive refinement of the data inputs to

the model, these figures are of 1ittle value as quantitative

measures. -

Running the Second Model

Since the second model is a variation of the first, the primaryn
change being the introduction of interacting fresh and frozen‘product
markets, it was considered desirable thét the same data deck be
compatible with either model. The second theréfore requires only the
"addition 6f one data card to the original data deck. This card
.contains thé markup asséciated with sale of frozen salmon in each of
the‘six market areas. Following this on the samé,card is the weekly

\

cost of holding frozen inventory.

The second mbdel does not include the variety of output options

containéd in the first model. TFor this reason no header card
information is required. In order to make the decks completely

jinterchangeable however, provision has been made for the second model

\

H




to éllow the'headér card to be present, but to ignore it. If a deck
without thé'header ca%d is to be used with the second modeg-a>blank
card should be insertéd in its place so that the total card count
remains unchanged. = ' -

It must_be remembered that aﬁfinai card is rgquired for the |
second model which need not be pfesent in éie distribution modél
for fresh ﬁroduct only.‘.Since this card is the last one in the
data deék it may be inciuded in both model#s data décks’%ithout ‘

special provision. In summary, a single data deck can be used

interchangeably with either model.

Summary

Two computer models describing the distribution of fresh énd
frozen salmon aré now cOmplete and ready to apply to this system
or others with similar characteristics, as degcribed in Chépter VII.
The model selected for use will be determined by the user's
interest in the system, either as the interaction of two competing
products, or as a single f}esh product with a séparate slightly
transformed inventory. The more than one hundred'pérameters that
can eaéily be varied lead to an extensive array ofAexperimental
‘situations that could be performéd in order to illuminaté the
characteristics of the system and predict the results of variations
in exogenous or endogenous factors. Chapter IX will summarize the
resulté to this point and outline several recommendations for .

further use of the simulation models.




Chapter IX

SUMMARY AND CONCLUSIONS

The primary objectives of this study weref to describe the
distribution system of fresh and frozen salmon landed in the
Pacific Northwest, inyeétigate costs and returns in this industry,
and deVeiop a computer simulation model which would prOvide,ihéight
into the dypamics of the system and be useful as a predictive

device.

Most of the emphasis during the study was placed on those

activities which occur between the arrival of the fish af the
‘receiving station, where the catch is first transferred to shore,

7
“and the final delivery of aﬁ edible prdduct to the cohsﬁmer.'\Thé'
7Eproduct forms were limited té fresh and frozen coho and chinook
salﬁon, and.although thé western regions of Cenada produce:cdﬁsidéf—
able quantities of these products, primary emphaéis was placedru§0ﬂ
United Stétes production. The distributionvéhannel was idéﬁtified
as'consisting of receiving stations, processors, wholesalers, brokefé;
and an assértment of retail outlets including such forms as restaurants.
Two principal data sources were used in the study: secondary data
gleaned from various government and industfy séurces, and primary
data from a direct survey by personal interview with selected
organizaﬁions repfeseﬁting‘all of the fuﬁctions in the distribution

- channel.




Distribution Channels

Prodﬁction méthods were found tb be basically two types:
trolling from fishing boats, and gill-netting in selécted areas.
Production quantifies appear to Be cyclical and rather erratic, -

_however the West Coast season begins about April,first in the southern
regions and slowly moves northward culminating with the gill-netting
’Seasoﬁ; as thé fish move into the rivers towards the spaWning grounds.

- British Columbia and Alaska produce almost three—fourtﬂs of the total
West Coast production of coho and chinook, with British Columbia
providing almost one-half of the total.

Production'of fresh frozen salﬁon has followed a fairly stable
trend, with little growth_or decline; while the demand fof salmon
generally has been increaéing. A shift in emphasis ﬁas'oﬁserved
toward more fresh and frozen product forms; in Canada, the change
has'been frém fresh_to more frozén production while in the United.States
fresh salmon has been increasing relative to total salmon production.

Worldwide patterns indicaﬁé a shift away from canned forms
toward fresh or frozen products. Consumption of salmon is concentrated

‘in six countries and the active fresh and frozen market seems even

narrower than this. Export trends indicate increasing importance of

foreign markets for fresh and frozen salmon produced in the Uniﬁed States.




Our research demonstrates that.the market for fresh and
bfrozen salmon is not’coﬁfined to any one region but‘invoives
significant moveménts bofh to the eastern Un;ted States and
overseas.

The market structure for salmdn diétributionAis‘not clearly
defined by the data in this study. It appears to be dominated by
a group of fairly large processing firms with established positipns
~in the markets which control supplies in excess of their own |
prbductiop capabilities. These firms sell to even more cohcentrated
buyerS'in'the American retail food distribution chgnnels; Only
thé presence ofularge overseas markets acts in countervalence to
the exercise of significant market pdwer by buyers. - That part
of the chgnnél'whiéh extehés from the processor to the doﬁsu&ing
vpublic operates in aAfeasqhabiy cdmpetitive fashion, however the
oligopsonistic nature of the industry ﬁith respect to the fishing
effort may give rise to cerﬁéin imperfections. Further inquiry

is recommended in the area of market structure analysis of the

industry.‘

The physical distribution part of the salmon channel process
constitutes a large share of the activities involved in distribution.

The forms of transport which can be used and the markets served are




determined by the product.  The use of motor carriers has shown an
increasing trend since 1961 relative to other forms of transporﬁ;
most of -this increase has been by privaﬁe truck and carriers exempt
from regulation under the agricultural'éxemption of The Motor Cafrier
Act of 1935f A recent trehd observed was the increased use of air
freight carriers for fresh salmgn.

A major distribution problem observed in our study was the
" multiple handling of fish which takes place from receiver to reta%;er,

partly dug to the need for sorting and grading. Multiple handling

~ can only bé reduced‘by considering the distributioh system.asAa whole,

rather than as fragmented units, so that fish are sorted and boxed

when caught and not rehandled. While salmon distribution in the
Northwest displays the characteristics of a system, there is no
visible effort at this time to manage the process as an integrated

unit.

Costs and Rates of Return

In our investigation of costs and rates of return, a trend was
observed bf relatively higher rates of return on fresh and frozen
‘salmon compared to other fishery prééucts. .Hoﬁever, overall returns
of the industry including all species handled appear to be low compared
to other industries. -

Possible reasons for ovérall loV ratés of rétUrn wéﬁé;

inefficient processing methods, lack of marketing orientation, and

inadequate cost accounting information.
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Froﬁ the observatioﬁs of this_study, managers of most fishery
proceeeing companies did.not have such information available as budgets,
standeids; and‘coﬁtributien margins, whieh are needed for making decisions
regarding various alternative uses for the product. The result seems to
be generally one of ineffieient managemeﬁt meintaining'a labor intensive
vindustry which has not aggressively reduced cos£s or‘improﬁed rates of
return in the industry. A cost model using stendards was suggested as
e'way to improﬁe information for decision—making. |

A separate‘study is recommended to develop better information
sysﬁems for the salmon industry and te'distribute this to the iﬁdﬁetry
" in various ways.

Simulation Model

Two separate deterministic computer simulation models were devel-
" oped to describe the distribution system. The first'model is besed on
the assumption that only fresh salmon is‘offered to tﬁe finalbcoﬁsumer,
and excess supply above this leﬁel is frozen.v Modei numBer'two assumes
the interaction of these two product forms; actually competing forb
market share. Except for this basic coﬁceptional difference the two
models are identical-andvutilize a common data base; They operéte'on
an ahhﬁal cycielwith.the volume of landed'salmonvgenerated iﬁ the model
as a funetion of time and prices paid to the fisherman following the
tyﬁieal eeasonal variation noted in the etudy} Six discrete market
areas are Simuiated, each with its own distribution costs and price-
demand relationshipe, and six distinct products are traced through the

complete distribution system. These products are conceived to be three

 size categories of each of the two species of fish under study. In the
: 129 :




model which.includes the interaction of frozen salmén in the‘ﬁarketpléce,
product variefy is increased by the additipn of the frozen form. The
médel is completely dynamic and constructed in general form so that

more thén one hundred parameters such as catch distributions, landed
prices, distribution costs, market demands, etc., can be easily

changed for experimentation. The model has been constructed and shown

- to simulate real world conditions; it is now ready for use as a device

to furthef sﬁudy the system.

| The -effort fo prove or disprove the assumptions coﬁtained in fhe-
model demonstrated the paﬁcity of interéélated‘data 6; the various
‘markets, prices and products. A Sufficient number of unknowns existéd
in any available data to make duplication of known information with
the model a relatively easy task simply by variation of selected
parameters. Stated differently, the model is capable of duplicating
the real world, insofar as we have simultaneous information on the
various parts of the distribution system. The model demonstrates

firm cause-effect relafionships not unlike those observed in the
industry, and provides a means of inferring vériou§ unknown results
from knowp or assumed situations. Since at present even gross estima~
tion of these quantities is difficult to obféin,it appears that the
model is capabie of pfoviding the industry with information which is
not presently generally available. Better knowledgelof this type of

information would undoubtedly be a valuable aid to decision making,




.parficularly in the case of small operators who do not have elaborate
systems 6f their own.  These conclusions.lead to several recbmﬁenda-.
fions for furthef development and use of the simulation model: |
1. .Refinement of pgrameter values is necessary so that absolute
confidence is held in the values generated when the model is ruﬁ.
Price-quantity relationships ﬁeed to be determined for the various

market areas if distribution patterns are to be considered seriously.

Channel markup costs must be isolated for individual markets, and’

more detailed landed catch data developed. Accurate knowledge of

values such as these will:allow meaningful experiments.to be
performed relating to the distributioﬁ system.-

2. When‘correct parameter values have been determined; many
useful experiments can be”deéigned to predict system performqnce
under varyiﬁg,éonditiohé. Effects on distribution of such things aé
shifts in demahd, changes iﬁ landed prices,.changes in‘processing
technology, or improved transportation-methods could be predicted.
The model could be used to predict the impactbof various possible
~ future events, such as major changes in yield, or revisions of
governmentél regulations or policies. |

3; The model should be made available to students, firﬁs, .
and research organizations interested in the economics of the
salmon industry. The modél could be used in.conjunction with
goyernmént or induétry publications to‘forecast future trends;
aﬁd to extend available statistical and economic information to the

industry.




L. A period of use will no doubt point out weaknesses or

deéirable changes in the model which wouid lead to refinement

and redesign. It may prove desirable to reduce the determinism

of the model and introducevstoéhastic'processes via Monte Carlo
techniques. Feedback from users will be an essential factor in
the process of improving the @5del as a predictive tool.
This study has accumulated considerable basic data onvthe
. , ‘ : P

salmon industry of the Northwest, and should be useful to other

related studies regarding this important fﬁdustry.
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‘ Appendix D-3
Compﬁter Program (Firsf Model)

PROGRAM FISHSIM
C GLOSSARY : . , '
c A1(L) - WEEK CATCH OF TYPE L BEGINS ,
Cc A2(L)  WEEK CATCH OF TYPE I LEVELS OFF
c A3(L) WEEK CATCH OF TYPE L BEGINS TO DECLINE
c AL (L) WEEK CATCH OF TYPE L REACHES ZERO
c Bl LANDING PRICE, START OF SEASON
C B2 PRICE TREND, OVER TIME, DP/DT
c B3 CHANGE IN PRICE TREND, OVER TIME
c c MAXIMUM CATCH
c CMAX MAX CATCH OF SEASON FOR A CATEGORY
c D1. - PRICE AT WHICH DEMAND IS ZERO
C D2 SLOPE OF DEMAND CURVE
c M - DEMAND
C E(M) TOTAL PRICE MARKUP,MARKET AREA (M)
c FRZ FROZEN
c I ~ WEEK NUMBER
c L CATBGORY NUMBER
c M AREA NUMBER
d N CATCH
c PR PRICE(TWO DIMENSION)
C PRI PRICE (THREE DIMENSIONS)
c SIS SALES
c VAL VALUE (PRICE TIMES VOLUME)
C IVOL VOLUME DEMANDED
C MT SUM OF DEMANDS BY CATEGORY
C CATEGORIES,L, ARE AS FOLLOWSY
Cc SMALI, CHINOOK
C MEDIUM CHINOOK
c LARGE CHINOOK
c SMALT, COHO
c MEDIUM COHO
c LARGE COHO
C MARKET
C LOCAL
c IN STATE (OTHER THAN IOCAL)
Cc WEST COAST (OTHER STATES)
c MID WEST
c EAST COAST.
c EXPORT
c FROZEN
C PRICE MATRIX (I,L,M), VALUE MATRIX (I,L,M) AND VOLUME

DIMENSION PRI (L40,6,7), VAL(l10,6 7), IVOL(uo 6,7)

DIMENSION A1(6), A2(6) A3(6), Aﬁ(é) -

- DIMENSION B1(6),B2(6),B3(6)

DIMENSION CMAX(é) _

. DIMENSION E(7)

~N OWLEW M H e VWL W 1
B
&




Appendlx D-3 (Contlnued)

DIMENSION PR(LO,6)

DIMENSION D1(6, 6) D2(6,6)

DIMENSION LIST (10)

DIMENSION ISUM(6)

INTEGER CMAX,Al,A2,A3,A)
C READ IN DATA
C READ IN DATA AS TO WHAT OUTPUT LISTINGS ARE DESIRED.
C HEADER CARD DATA IS A SERIES OF 1'S AND 0'S, INDICATING
C A YES OR NO DECISION ON EACH OF ‘

SEVERAL OUTPUT OPTIONS. YES=1) NO=0.

READ 99,LIST -

99 FORMAT(10I1)

READ IN ARRAYS CMAX,Al,A2,A3,AlL, SIX ELEMENTS IN EACH |
IN I5 FORMAT, SIX ELEMENTS PER DATA CARD. (I.L. EACH
ARRAY ON ONE CARD.)

READ 50,CMAX,A1,A2,A3,AL

50 FORMAT(éIS)

51 FORMAT(6F5.2)

52 FORMAT(6F10.5)

53 FORMAT (7F5.2) .
READ IN ARRAYS BL,D1, SIX ELEMENIS EACH IN FS 2 FORMAT
ONE ARRAY PER CARD.

READ 51,B1,D1
READ IN ARRAYS B2,B3,D2, STX ELEMENTS TN EACH, ONE ARRAY
PER CARD IN F10. 5 FORMAT
READ 52,B2,B3,D2
READ 53,E
INITIALIZE MATRICES
DO Lo I=1,40
DO 4O L 1,6
DO 4O M=1,7
PRI(I,L,M)=0
: VAL(I,L, M) =0
Lo IVOL(I L ,M)=0
C OUTER LOOP (WEEKS)
DO 10 I=1,L0
C MIDDLE LOOP (CATEGORY) I.E. SPECIES AND SIZE)
' DO 20 L=1,6
CALL CATCH WITH MAX (PEAK) CATCH FOR CATEGORY, WEEK
NUMBER, AND CATCH CURVE POINTS
CALL CATCH (CMAX(L),I, A1(L),A2(L),A3(L),AL(L),N)
CALL PRICE,WITH PRICE PARAMETERS AND WEEK NUMBER) COMPUTE
C MINIMUM PRICE.
CALI, PRICE (B1(L),B2(L),B3(L), I,PR(T, L))
. ¢ INSIDE LOOP (MARKET APEA)
21 MT=0 ‘
- DO 30 M=1,6 ; ,
C RETAIL PRICE = LANDING PRICE + AREA MARKUP
PRI(I,L,M) = PR(I,L) + E(M) o
C IF THE CATCH WAS ZERO, SKJ.’ OVER DEMAND COMPUTATIONS AND
C VALUE COMPUTATIONS.

140




Appendix D-3 (Cont:_lnued) |

IF(N .BQ. 0) GO TO 33
COMPUTE DEMAND FOR EACH AREA,M, AT PRICE PRI (I,L,M)
'CALL, DEMAND (D1(L,M),D2(L, M) PRI(I,L,M), ID)
oL (I,L,M) = ID .
SUM DEMANDS
MT=MT+ID
VALUE OF SALMON-SOLD ON ANY MARKET IS PRODUCT OF PRICE .
AND VOLUME.
30 VAL (I,L,M) = ID % PRI(I,L,M)
IF DEMAND (SUM OF ALL AREAS) EXCEEDS AVATILABLE SUPPLY
INCREASE PRICE. OTHERWISE,FILL DEMAND AT MINIMUM
PRICE, AND FREEZE BALANCE 70 AWAIT FAVORABLE PRICES.
_ IE‘(MT .GT. N) GO TO 31 ,
FROZEN BECOMES THE SEVENTH MARKET FOR FRESH SALMON.
IVOL(I,L,7)=N-MT -
33 PRI(I,L, 7) =PR(I,L) + E(7)
VAL(I,L,7)= IVOL(I L,7)%PRI(I,L,7)
- G0 TO 32
31 PR(I,L)=PR(I,L)+.02
.GO TO 21
32 CONTINUE
20 CONTINUE -
10 CONTINUE
C PRINT OUT VARIOUS OUTPUT LISTINGS IN ACCORDANCE WITH
C READER CARD INSTRUCTIONS.
C IF EITHER TOTAL VOLUMES BY SPECIES OR TOTAL VOLUMES BY
C MARKET AREA ARE DESIRED, PRINT HEADINGS) IF NOT,
C SKIP THIS PORTION. - _ :
101 FORMAT (1H1, ' TOTALS SHIPPED TO EACH MARKET AREA',/
1 ' MARKET AREA',10X, 'TOTAL CHINOOK',SX 1TOTAL COHO') .
102 FORMAT (1H0,15,12X 110 ,5X,110) o
103 FORMAT (1HO,JiX, 'TOTALS FOR YR',I110,5X, 110)
10l; FORMAT(1H1,' WEEK 1,10X, 1 TOTAT, CHINOOK‘,SX 'TOTAL COHO') _
105 FORMAT (1HO,LX, 'TOTAL FRESH !,I10,5X,I10)
IF (LIST(1)+LIST(2) -EQ. 0) GO TO 108 -
MCOHO=MCHIN=0
PRINT 101
DO 107 M=1,7
JVOL=0
DO 106 L-1,6
DO 106 I-1,L40
JVOL=JVOL+IVOL (I,L,M)
IF (L.EQ.3)JCOHO=JVOL
IF (L.EQ.6)JCHIN=JVOL-JCOHO
MCOHO=MCOHO+JCOHO
MCHIN=MCHIN+JCHIN
Ir ( LIST(2) .EQ. 0) GO TO 107
. PRINT 102, M, JCOHO,JCHIN
IF(M .EQ. 6) PRINT 105,MCOHO,MCHIN
CONTINUE '
IF (LIST(1).EQ. 0) GO TO 108
PRINT 103,MCOHO,MCHIN
CONTINUE
MCOHO=MCHIN=0
PRINT 10l




Appendix D-3 (Continued)

DO 110 I=1, ho
JVOL=0 °
DO 109 1=1,6
DO 109 M=1,7
JVOL=JVOL+IVOL (I,L,M)
IF (L.EQ.3)JCOHO=JVOL
IF (L.EQ.6)JCHIN=JVOL~JCOHO
MCOHO=MCOHEO+JCOHO
MCHIN=MCHIN+JCHIN
IF (LIST(3) -EQ. 0) GO TO 110
PRINT 102, I,JCOHO,JCHIN
110 CONTINUE
IF ( LIST(1) .FQ. 0) GO TO 111
PRINT 103,MCOHO,MCHIN
C IF WEEKLY TOTALS OF EACH VARIETY TO EACH MARKET ARE
C DESIRED, PRINT THEM) OTHERWISE, SKIP THIS SECTION.
111 IF (LIST(A) Q. 0) TO TO 112 P
DO 60 M=1,7
PRINT 5L,M
DO 60 I=1,L40

60 PRINT 73, I (IVOL(I,L,M),1=1,6)

5); FORMAT (lHl 'MARKET AREA‘ 15,/ ' WEEK NO.',LX, 'SML CHINOOK',L,X,
1'MED CHINOOK',lX,'LG CHINOOK',L;X, 1SMAIL, COHO',LX,
2 '"MEDIUM COHO',LX,'LARGE COHO')

112 IF (LIST(5)+LIST(6) .EQ.0) GO TO 77
C IF LISTINGS OF FROZEN INVENTORY ARE DESIRED, PRINT mm)
C IF FROZEN INVENTORIES FOR EACH WEEK ARE NOT DESIRED,
C SKIP TO 76
: IF (LIST(6) .EQ. 0) GO TO 76
C IF NOT, SKIP THIS SECTION.
C RECORD FROZEN INVENTORY ACCUMULATION FOR EACH WEEK AND
C TOTAL FOR YEAR

PRINT 75 -

75 FORMAT (1H1,'FROZEN INVENTORY',/'WEEK NO.',lX,'SML CHINOOK',lX,
1'MED CHINOOK',lX,'LG CHINOOK',LX,'SMALL COHO!,LX,
2'MEDIUM COHO',LX, 'LARGE COHO',L;X, 'WEEK TOTAIS')
DO 70 L=1,6 .

70 LSUM=0
DO 71 I=1,L0
1LSUM=0
Do 72 L=1,6
LSUM=LSUM+ISUM(L)

72 ISUM(L)=IVOL (I,L,7) + ISUM(L)

71 PRINT 73,1, (ISUM(L) L=1,6),LSUM

73 FORMAT (1HO,I 5,7115)

JSUM=0
DO 76 L=1,6
76 JSUM=JSUM +ISUM(L)
C IF TOTAL FROZEN INVENTORY IS NOT DESIRED, SKIP TO
C 77,




" Appendix D-3 (Continued)

"IF (LIST(5) .EQ. 0) GO TO 77
PRINT 7k, JSUM
" 7L FORMAT(1HO,5X, '"TOTAL FROZEN INVENTORY',3X,I10)
77 CONTINUE
C PRINT OUT RESULTS, FOR EACH MARKET AREA
C IF DESIRED
IF (LIST(7) .EQ. 0) GO TO 57
DO 61 M=1,7 »
PRINT 54,M ‘
C PRINT VOLUMES, PRICES, AND VALUES FOR EACH WEEK AND CATEGORY
DO 61 1—1 10
PRINT SS,I (IvoL(I,L,M),L=1,6)
PRINT 56, (PRI(I,L,M),L=1,6)
61 PRINT 56, (VAL(T, L,M) L=1,6)
55 FORMAT (lHO /1Ho;[5,6115)
56 FORMAT (1HO,5X,6F15.2)
57 END
SUBROUTINE CATCH (C,I,Al,A2,A3,Al,N)
INTEGER C,Al,A2 A3,Ah
IF (I .LT. Al) GO TO 1
IF (I .LT.A2) GO TO 2
IF (I .LT. A3) GO TO 3
IF (I .LT. AL) TO TO L
1 N=0.
GO TO 5
2 N=Cx%(I-Al)/A2+.5
GO. TO 5
3 N=C
GO TO 5
L N=C#(1.%(AL-T)/(AL=-A3))+.5
5 RETURN
END
SUBROUTINE DEMAND (D1,D2,P,ID)
ID=(D1-P)/D2
IF (ID .LT. 0) ID =
RETURN
END
'SUBROUTINE PRICE (B1,B2,B3,I,P)
P=B1 + (B2%I) - (B3 % I g I)
RETURN
END




APPENDIX  D-L

SAMPLE DATA

1111110000
700 700 400
5 6 2
13 15 17
19 21 24
25 26 29
72 88 . 53
120 = 136 104
125 139 108
128 143 113
140 155 115
140. 160 117
160 180 120
- .35 35 . 166
14 - 14 _ 5
00400 00045 ' 00350
00100 00200 00300
00100 00200 00300
0003 0003 00040
0004 00045 00045
00045 00053 00045
49 68
40 47
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DETAILED BLOCK DIAGRAM (Second Model)
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Appendix D-6
Computer Program (Second Model)

PROGRAM SALMON
C GLOSSARY
(¢ A1(1) WEEK CATCH OF TYPE L BEGINS
¢ 22(L) WEEK CATCH OF TYPE L LEVELS OFF ,
¢ A3(L) WEEK CATCH OF TYPE I BEGINS TO DECLINE
c AL (L) WEEK CATCH OF TYPE I REACHES ZERO
¢ LANDING PRICE, START OF SEASON
C B2 PRICE TREND, OVER TIME, DP/DT
¢ B3 CHANGE IN PRICE TREND, OVER TIME
c c MAXIMUM CATCH
¢ CMAX MAX CATCH OF SEASON FOR A CATEGORY
c D1 - PRICE AT WHICH DEMAND IS ZERO
c D2 SLOPE OF DEMAND CURVE
¢ M  DEMAND
¢ ‘ TOTAL PRICE MARKUP,MARKET AREA (M)
¢ FRZ FROZEN
c I WEEK NUMBER
¢ L CATEGORY NUMBER
C M AREA NUMBER
¢ N CATCH
C PR PRICE(TWO DIMENSIONS)
C PRI PRICE (THREE DIMENSIONS)
c SLS SALES
¢ VAL VAIUE (PRICE TIMES VOLUME)
C IVOoL VOLUME DEMANDED
(¢ MT ‘SUM OF DEMANDS BY CATEGORY
C CATEGORIES,L, ARE AS FOLLOWSS:
c SMALIL CHINOOK
C MEDIUM CHINOOK
C LARGE CHINOOK
¢ SMALIL COHO
C MEDIUM COHO
C. LARGE COHO
C MARKET o i
¢ 3 LOCAL
¢ IN STATE (OTHER THAN LOCAL)
C WEST COAST (OTHER STATES)
C MID WEST
¢ EAST COAST
¢ EXPORT
C FROZEN
C PRICE MATRIX (I,L,M), VALUE MATIRX (I,L,M) AND VOLUME: :

DIMENSION PRI (52,6,7), VAL(52,6 7), MH(52,6,7), mz(52 6, 7)

. DIMENSION A1(6), A2(6) A3(8), Ah(é)
DIMENSION B1(6),B2(6),B3(6)
. DIMENSION CMAX(é),INV(6),TOTCOST(6),AVECOST(6)
DIMENSION E(7),F(6),IH(6),1Z(6),IT(6)

-\IO\ULS"WNI—’go\UU:'WNH
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| Appendix D-6 (Continued)

DIMENSION PR(52,6),IVOL(52,6,7)
DIMENSION D1(6,6),D2(6,6)
INTEGER C,Al1,A2,A3,A)
READ IN DATA -
READ IN ARRAYS CMAX,Al,A2,A3, Ah, SIX ELEMENTS IN EACH
IN I5 FORMAT, SIX ELEMENTS PFR DATA CARD. (I.E. EACH
ARRAY ON ONE CARD.)
READ 19, NOTHING
1i9 FORMAT(I5)
READ 50,CMAX,A1,A2,A3,AlL
50 FORMAT(6I5)
51 FORMAT(6F5.2)
' 52 FORMAT(6F10.5)
53 FORMAT (7F5.2)
READ IN ARRAYS B1,Dl, SIX ELEMENTS EACH N F5.2 FORMAT
‘ONE ARRAY PER CARD.
READ 51,B1,D1
READ IN ARRAYS B2,B3,D2, SIX ELEMENTS IN EACH, ONE ARRAY
PER CARD .IN F10. 5 FORMAT ‘
READ 52,B2,B3,D2
READ 535E,F,S
INITIALIZE MATRICES
DO LO I-1,52

INV(I)=TOTCOST(I)= IH(I) =17(I)= IT(I) 0
L1 AVECOST(I)=5.00
OUTER LOOP (WEEKXS)
DO 10 I=1,52
MIDDLE LOOP (CATEGORY) I.E. SPECIES AND SIZE)
MXSL=0
DO 20 I=1,6 '
CALL CATCH WITH MAX (PEAK) CATCH FOR CATEGORY,WEEK
NUMBER, AND CATCH CURVE POINTS
CALL GATCH (CMAX(L), I, AL(L),A2(L),A3(L),AL(L), N)
CALL PRICE,WITH PRICE PARAMETERS AND WEEK NUMBER) COMPUTE
MINTMUM PRICE.
CALL PRICE (B1(L),B2(L),B3(L), I,PR(I,L))
IF THE CATCH WAS ZERO,SKIP OVER DEMAND GOMPUTATTONS AND
VALUE COMPUTATIONS .
IF (N + INV(L) .EQ. 0) GO TO 20
INSIDE LOOP (MARKET AREA)
PRA=AVECOST(L)
IF (INV(L) .GT. 0) AVECOST(L) =TOTCOST(L)/INV(L) +S
MESL=INV(L)/(52-1)
21 MT=MZ=MH=0
DO 30 M=1,6
C RETATL PRICE = LANDING PRICE + AREA MARKUP
PRI(I,L,M) = PR(I,L) + E(M) '
IF(PRI(I,L,M) .GT. PRA + F(M)) GO TO 3L
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Appendix D-6 (Continued)

 C COMPUTE DEMAND FOR EACH AREA,M AT PRICE PRI (I,L,M)
CALL DEMAND (D1(L,M), D2(L M) PRI(I,L,M),ID)
MH=MH+ID
MT=MT+ID ,
IVOL(I,L,M)=ID
™MH(I,L,M)=ID
mz(I,1,M)=0
GO TO 30
PRI(I,L,M)=PRA + F(M)
CATL DEMAND (D1L(L,M),D2(1,,M) ,PRI(I,L M) ID)
MZ=MZ7 + ID
MT=MT+ID
IVOL(I,L,M)=ID
MH(T,L M) 0
™z(I,L,M)=ID '
C VALUE OF SALMON SOLD ON ANY MARKET IS PRODUCT OF PRICES
C AND VOLUME.
30 VAL (I,L,M) = % PRI(I,L,M) - -
C IF DEMAND (SUM OF ALL AREAS) EXCEEDS AVATLABLE SUPPLY
C INCREASE PRICE
IF (MH .GT. N) GO TO 31
IF (MZ .GT. MXSL) GO TO 32
C FROZEN BECOMES THE SEVENTH MARKET FOR FRESH SALMON.
IVOL(I,L,7)=N-MH
PRI(I,L, 7) =PR(I,L) + E(7)
VAL(I,L,7)=IVOL(I,L,7)*PRI(I,L,7) , - : .
INV(L) INV(L)+N-—MT
" TOTCOST(L)=TOTCOST(L) + VAL (I,L,7) -MZwAVECOST(L) + INV(L)AS
IF(INV(L) .GT.O0) AVECOST(L) = TOTCOST(L)/INV(L)
GO TO 20
31 PR(I,L)=PR(I,L)+.05
GO TO 21
‘32 PRA=PRA + .05
GO TO 21
20 CONTINUE
PRINT 100, I, (INV(L),L.=1,6)
100 FORMAT(lHO 'FROZEN INV., 1,I5,6I10)
101 FORMAT(lHO, 'AVE. COST - ',5X,6F10.2)
PRINT 101, (AVECOST(L),L=1,6)
10 CONTINUE
C PRINT OUT RESULTS, FOR EACH MARKET AREA
DO 60 M=1,7 ,
PRINT 5L,M o
C PRINT VOLUMES,PRICES,AND VALUES FOR EACH WEEK AND CATEI}ORY
DO 60 I=1 52
PRINT SS,I (DME(I,L,M),L=1 6)
PRINT 56, (IMZ(I,L M) =1 6)
PRINT S?,(IVOL(I L M) 1=1,6)
PRINT 58, (PRI(I, L,M) L=1 6)
60 PRINT 59, (VAL(I,L,M),L=1,6)
Sl, FORMAT (1H1, 'MARKET AREA',I5,/ ' WEEK NO.',1lX, 'SML CHINOOK',hX
1'MED CHINOOK',LX,'IG CHINOOK',[;X, 'SMALL COHO',lX,
2 'MEDIUM COHO',LX,'LARGE  COHO!)
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55 FORMAT (1HO,/1HO,I3,2X,'FRESH',5X,6I15)
56 FORMAT (1HO,5X,'FROZEN',LX,6I15)
57 FORMAT (1HO,5X, 'TOTAL',5X,6I15)
58 FORMAT (1HO,5X,'PRICE',5X,6F15.2)
59 FORMAT (1HO,5X,'VALUE',5X,6F15.2)
END
SUBROUTINE CATCH (C,I,A1,A2,A3,Al,N)
INTEGER C,Al1,A2,A3,AL
IF (I .LT. A1) GO TO 1
IF (I .LT.A2) GO TO 2
IF (I .LT. A3) GO TO 3
IF (I .LT. AL) GO TO L
1 N=0
GO TOS
2 N=Cx(I-Al)/A2+.5
GO TO 5
3 N=C
GO TO 5
b N=C%(1.%(AL-T)/(AL-A3))+.5
5 RETURN '
END :
SUBROUTINE DEMAND (D1,D2,P,ID)
ID=(D1-P)/D2
IF (ID .LT. 0) ID = 0O
RETURN
END
SUBROUTINE PRICE (B1,B2,B3,I,P)
P=Bl + (B2%I) - (B3 % I % I)
RETURN
END




- Punch
Card Column

Numbers-
Output

APPENDIX E-1

INITTAL RUN INPUT DATA¥

5' | 10| 15' éOI | 25] », »3Ol

Options—- 1111110000

CMAX
Al —
A2
A3
Al
- Bl -

700
5
13
19
25
72
10L
109
112
140
136
13k

E

0
00040
0005

00400
00100

700
6
15
21
26
88
108
113
116
1k45

143 .

1k2
350

1k
)030

00350

Ly

k9

700 L4oOo 5
6 2
17 17
23 2L
26 29
53
100
120
108
o132
- 133
129
350
1k
00030
000L5
00053
00045
. 00200
. 00Lk00O
- 54 68

00

2
20
27
29
65

68,

600

3
23
30
30
82

106
111
11L
14l
145
143
350
- 1k
00031

oook2
. 00050

00500
00250
00050

19

49

166

50
00040
00045
00045
00350
00300
00400

* ¥In general the columns correspond to species as follows:

Column No.

Specie

1

6-10

11-15
-16-20

21-25

26-30

Small Chinook
Medium Chinook
Large Chinook
Small Coho
Medium Coho
Large Coho

© 166

50
00060
00070

© . 00100

00400
00200

00L00




APPENDIX E-2

RESULTS OF DECREASE.IN EXPORT MARKUP PARAMETER

~T

v Totals Shipped to Each Market Area E(6) = ol¢
Market Area ) Total Chinook Total Coho

1 (Local) 3966
2 (In-staﬁe) | 8492
'3 (California) o | 1518
1 (Midvest) 2062
5 (East Coast) ' : 4180
6 (Export)‘ o d.,
Total Fresh | L 20118
7 (Frozén) . ' 3269

Totals for year _ | 23687

Totals Shipped to Each Market Area E(6) = 89¢
Market Area Total Chinook Total Coho

(Local) \, 3966
(In-state) ; 892
(California)’ | o 1518
(Midvest) L - 2262

5 (Bast Coast) ' 4180

6 (Export) , | 26
‘Total Fresh | o 20LLY

7 (Frozen) : - 3243

Totals for year ' 23687




APPENDIX E-2 (CONTINUED)

: Totals. Shipped to Each Market Area E(6) = 84¢
Market Area Total Chinook Total Coho

1 {Local) A | L 3865

2 (In—state) L o | 8406 Hk

3 (California) ‘ ' 1458M

4 (Midwest) . . S 2247

5 (Bast Coast) | = 4150

6 (Export) | . i : 149 R
Total Fresh - | | e 20275 . .

7 (Frozen) N AL T
‘Totals for year u _ ' SR 23687 ..

Totals Shipped to Each Market Area E(6) = 79¢
Market Area Total Chinook S . Total Coho - -

(Local) 0 BRI 3799
'(Infétate) : 1 | _. .‘  Tf ' ‘4‘ 8348

(Mi;iwest) . : c .. 2237 i

1

3 (California) I 1418
\ |

5

(East Coast) | ’ 4130

6 (Export) | 4 494 ...
Total Fresh | R 20426
7 (Frozen) : 3261'

~ Totals for year | . 23687




APPENDIX E-3 o
RESULTS OF INCREASING EXPORT DEMAND PARAMETERS

Totals Shipped to Each Market Area
o D1(6.1) = $1. 34 D165h) = $1.29
Market Area Total Chinook Total Coho

(Local) 3551

1
2 (In-state) . 8140
3

| (California) _ ’ » 1293
(Miawest) | 2200
(Eést Coast) : . . 4064
6 (Export) = S | 918
Total Fresh L | | 20166
7 (Frozen) . ' 3521 .
Totals for’jear . 23687

Totals Shipped to Each Market Area
D1(6,1) = $1.39 _ DI1(6,4) = $1.34
Market Area Total Chinook Total Coho

(Local) o 3324
(In—state). | : . ./ 7951
(California) 1189
(Midwest) : ‘ 2163

5 (East Coast) /A : . .4003

6 (Export) : ‘ 1844
"Total Fresh - 20474
7 (Frozen) 23991 ~ 3213
Tétals for year 23991 ' ' 23687




APPENDIX -3 (CONTINUED)

Totals Shipped to E‘aqh‘l.\'/[arkétvbAfAea' B
. L D1(8,1) =$1.44  DI(6,)) = $1.39
Market Area Total Chinook Total Coho

1 (Local) ' o k o K 3087: .
2 (In-state) : : ‘ ’»77491
' 3 (California‘) N - ©1102 -

4 (bMi;’iwest) y . | ' 2100 o
5 (East Coast) : 0 ' : ' ’=3893 R
6 (Export) - . S 2885
Total Fresh ‘ . o . 20816
7 (Frozen) - ; ; 2871 .
] Totals for year | ‘ S »2?3687'1' TR




Appendix F-1

CONFIDENTIAL
INTERVIEW GUIDE

Firm name

Address
Principal officer
Contact (if other than above)
Typs of business (e.g., processor (what type?), wholesaler, etc.)
Primary Secondary
Principal products handled
Principal functions for salmon
Total volume of business (in 1lbs. and $)
How much of total volume is salmon?
. How much is fresh salmon?
How much is frozen salmon?
Other?

How do you decide on this?
Number of employees Full time
What is maximum during peak salmon season?

Where does salmon come from that you process?
Locale: (name specific towns if possible) What is % of business by area?

What are the major firms that supply you?
- Name of firm
Address
Is there an individual we should contact?
Function of firm in salmon channel:
What physical processing does he do in salmon channel?

What relationship is this firm to you (independent, subsidiary, etc.)?

What percent of your salmon business does he supply?

- How are buying prices se’o'P

What information do you look for in setting selling prlce°

What is current selling price?

How do they arrive at margin to cover processing?

Are brokers involved? . How?
' ’ Who?

Inbound transportation and outbound
Do you use your own trucks?
- If yes what does it cost?
Total Cost
Per pick-up
Per pound




Appendix F-1 (Continued)

Can you supply details of operating cost?
Driver ]
Fuel
Maintenance
.- Depreciation -
Refrig.
- -Other
Total mileage
Total Weight
How much backhaul traffic is 1nvolved?
Other transportation? -
Do suppliers deliver?
- If no what mode of transportation do you use?
" Carrier
Type of Service: (contract common)
Rates or charges
Who pays transportation charges7
Average size of shlpment
Range of size
Type of container
If reusable container, who owns
Are shipments iced?
Is refrigeration used in transit?
What is typical transit time from supplier? :
At this point ask him to recapitulate entire time schedule from source to
this firm
What range of transit time does firm normally experience o
: : ‘or when is 1t normmally'dellvered?

Are there -any problems of carrier rellablllty7
What other problems do you encounter? _
In what condltlon does flSh arrive? (freshness,'other)

-In plant operation '
What specific functions does your firm perform on salmon?

(e.g., cleaning, icing, packing, loading, sorting, cutting, consumer
packaging, canning, freezing, other7)

Descrlbe explicit steps involved in process1ng fresh and frozen salmon.

Flow chart of 1nterna1 processes-

What is total cost ‘of operatlon for salmon? : Per pound?
What is gross margin? e

What is net profit (after total cost)?




Appendix F-1 (Continued)

Can firm break costs down?
By labor
Capital
Other
Can firm develop costs of each function?
Function name A
Labor: Hrs. Rate ' $/Hr. Total cost
per season Cost/1b. ‘ .
Capital cost: Total book value of equipment used
Hours used Depreciation cost - Dep'n/nr. ___
Other (specify, such as materials, outside services, etc.)

What are interest charges on frozen salmon?

Physical holding costs
What are overhead costs of business? (Ask if there were no fish coming in
the door, what costs would be present to keep the doors open°)

I

Does firm flnance either suppller or customer?
How much shrinkage?
How much waste?

What type of by-products?

Outbound movement : :
Where do you ship: Region? Percentage to each region?
Percentage fresh or frozen?
(e.g., NE US, Midwest, export, So. Calif., N. Calif, Wash., Down state
. Oregon, Portland area, Seattle area)

Who are your buyers?
Name of buyer
Address
Type of business
Region served (describe market, e.g., Portland Suburban Stores)

What percentage of sales are they?
Fresh or frozen?

How do you sell to customers?
Outside salesmen Region
. Salesmen-drivers Region
Call-in orders ) ' Region
Brokers: - ' ' Region
Other middlemen ] Region
Are there any particular reasons why you do it this way?.
How are prices set in this market?
Contract :
Bid
Open list
Cost plus margin




Appendix F-1 (Continued)

Outbound transportation

Do you use your own trucks?
If yes what does it cost? .
Total cost ] - Per delivery

Per pound
Can you supply details of operating cost?
Driver
Fuel
Maintenance
Depreciation
Refrigeration
Other
Total mileage
Total weight
Is there any backhaul. traffic?
If no do customers pick-up?
If no what other form of transportatlon do you use?
T Carrier
Type of service (contract, common)
Rate or charges
Who pays transportation charges
Average size of shipment
Range of size
Type of container
If reusable container, who owns?
Are shipmentsiced?
Is refrlgeratlon used in transit?
What is typical transit time to delivery?
What range of transit time does firm normally‘experlence, or
when is fish normally delivered? -

Are there any problems of carrier reliability?

What other problems do you encounter?

- What is the total transportation cost per year?

For retail and wholesale operations only
How much inventory do you normally'carry of salmon?

Reasons for this level

What types of salmon do you sell? (Fresh, smoked, etc.)

What trend of sales have you encountered in market in last three years?

Do you do any processing in store (refer back to in-plant detail)
How do you set retail price?

Does supplier assist with display, or preparatlon for sale?

Flow chart of position in market channel: -










