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Abstract

This report responds in part to the needs of management
officials for basic economic information on the Alaska Tanner
crab industry and its interrelationship with the Tanner crab
industry of Japan.

The report contains three major sections. The first
two sections, written by Frank Orth, describe the marketing
channels for Tanner crab in Japan and Japanese investment in
the U.S. (Alaska) shore-based processing industry. Implications
of these marketing channels as they relate to the foreign-
ownership information are discussed.

The third section formulates a general model, describing
the domestic market demand relations for Tanner crab. The
model was developed by Abby Gorham.

Information on domestic (U.S.) marketing channels will
appear in another Alaska Sea Grant Report to be issued in
the fall of 1978. Statistics on Japanese crab fisheries
have been compiled by Clinton E. Atkinson. A copy of that
table of contents appears in this report as a cross reference
in the appendix. These three reports provide a comprehensive
view of the Tanner crab industry, both in Japan and the
United States.
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I. Marketing Channels for Tanner Crab in Japan

Frozen Sections

The Japanese Tanner crab distribution system in extremely
complex. And, although the channels through which the product
passed in the 1975-1977 period are reported to be stable, one
gets the impression of great potential flexibility in the
distribution system. Thus, if the underlying forces that
have determined recent past channeling of product were to
change, the channels themselves would adjust with little
ditficulty from an aggregate or societal point of view.

ODutstanding features of the Tanner crab supply system
are as follows (see table 1): 1) In 1976, Japan was supplied
primarily from the Bering Sea (46 percent) and imports (32
percent) . Coastal production was less than one-fourth of
total supply. 2) Most Tanner crab is supplied by fishing
companies. 3) Fishing companies carry out trading company
activities through import-export offices; furthermore, these
activities provided the second-most important source of
supply for fishing companies and the Japanese market generally.
4) Trading companies are not important suppliers of Tanner
crab products -- in 1976 trading companies provided only 3.2
percent of the Japanese supply. 5) Although data are incomplete,
the Japanese appear to consume most of their Tanner crab at
home from products acquired at small fish shops (approximately
28 percent), and supermarkets and consumer cooperatives
{(approximately 18 percent). They also consume a significant
portion of their fresh/frozen Tanner crab products at restaurants
(approximately 30 percent). One significant domestic suppltier,
Dogyoren, the Hokkaido Fisheries Co-op, refused to reveal
product distribution information. Thus, the above estimates
are reasonable only to the extent that Dogyoren supplies
final consumption outlets in roughly the same proportion as
the market generally.

Another outstanding feature of Japanese marketing
channels is the recirculating (reselling) of product that
takes place before the product reaches the consumer. The
same crab can pass through consumption-area markets one or
more times as shown in the flow diagram on this page:

CONSUMPTION-AREA MARKET

- T

Fishing ;lWholesaler Middleman Small fish Cénsumer
company ' shop

sk

Small processor
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TABLE 1
JAPAN TANNER CRAB SECTION MARKET
1976 SUPPLIES BY SOURCE AREA AND TYPE OF SUPPLIER®

SOURCE AREA
TYPE OF SUPPLIER BERING SEA JAPAN IMPORTS TOTAL

Fishing Co. 4,050 1,960 2,881 8,891 (69.7)
(45.6) (22.0) {32.4) (100.0)

Trading Co. -0- -0- 410 410 ( 3.2)
(100.0) (100.0)

Other?® -0~ 2,200 1,250 3,450 (27.1)
(63.8) {36.2) (100.0)}

Total 4,050 4,160 4,541 12,751 (100.0)
{31.8) (32.6) {35.6) (100.0)

'In metric tons of finished product clusters. Individual items
may not sum exactly to totals due to rounding. Items in parentheses
below entries are percent of row totals; those to the right of "total"
column are percent of that column's total,

2Japan includes Western Bering Sea (Olvutorskii and Navarin)
and Fast Sakhalin; excludes Japan Sea, estimates of which range
from 1,500-10,000 metric tons, round weight. The latter are scld
mostly as fresh boiled whole crab.

*Other includes Dogyoren (Hokkaide Fisheries Cooperative) and
Nippon Reizo, the largest independent domestic distributor of Tanner
crab. Much of the latter's reported sales were excluded to aveciad
double counting with sales reported by primary suppliers.



Reselling is usually associated with reprocessing or
repackaging operations., This characteristic of the market
means that tracing marketing channels bevond the wholesaler-
distributor level in quantitative terms 1s very tenuous,
particularly since the primary source of data was large
fishing and trading companies who have limited ability to
trace the product beyond the point of sale (to the wholesaler-
distributor level). In fact, each company was careful to
point out that estimates of market distribution patterns
beyond their point of sale were only educated guesses.

These were sufficiently consistent, however, to warrant
their use.

Primary suppliers sell to the market in individual
shrink-wrapped clusters (50 toc 60 percent). The latter are
generally reprocessed by the fishing company or by small
processors after sale in consumption-area markets. Most
Tanner crab sections, roughly 70 percent, are sold through
the consumption-area markets (see table 2). These markets
have licensed wholesalers, middlemen, and retailers. Most
sales by wholesalers are made through this market to middlemen,
approximately 80 percent, although one or more rounds of
sale and repurchase through small processors is common (see
table 3). Roughly 46 percent of sales are made to retailers.
These include licensed consumption-area market retailers,
small independent fish shops and small restaurants {(these
are not shown separately in table 3). When sales by middlemen
to supermarket-co-ops and institutions are included, it is
estimated that middlemen in consumption-area markets service
more than one half {(roughly 57 percent) of the volume of
sales of frozen Tanner crab to final retailers (see table 3).

Figure 1 depicts, in general terms, the flow of the
product through the major marketing channels in Japan.!
To facilitate use, it was decided not to depict relative
quantitative flows through the marketing chain. This information
is provided in table 3. It is stated to the degree of
detail allowed by data availability and confidentiality
requirements of individual companies,

Canned

The information presented in this section is in much
less quantitative detail due to the difficulty of obtaining
precise figures from Japanese companies. However, the
marketing channels shown and discussed appear to be generally
representative of those for canned Tanner crab products.

'The author is indebted to Yuzuru Nakabe, Taiyo Gyogyo,
for thgse descriptions. The latter were confirmed by the other
companies as shown by the estimates in table 3.



Figure 1a.

Figure 1b.

FIGURE 1
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TABLE 2
JAPAN TANNER CRAB SECTION MARKET
1976 DISTRIBUTION BY PRIMARY SUPPLIERS'

TYPE OF BUYER

TYPE OF PRIMARY SUPERMARKET/ INDEPENDENT NOT
SUPPLIFR WHOLESALER? CO-0PS DISTRIBUTORS REPORTED TOTAL
Fishing Cos. R,602 139 150 -0- 8,891
{(96.7) (1.6} (1.7) (100.0)
Trading Cas. 153 -0- 175 82 410
(37.3) {42.7) (20.0) (100.0)
Cther 255 -0- 245 2,950 3,450
(7.4) (7.1) (R4.5) (100.0)
Total 9,010 139 570 3,032 12,751
(70.7) (1.1) (4.5) {23.8) {100.0)

'In metric tons.
due to rounding,
totals.

Individual items may not sum exactly to totals
Items in parentheses below entries are percent of row

’Wholesalers are distributors licensed to sell through consumption-
area markets. See Table 3 for further distribution by wholesalers and

independent distributors.
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Figure 2 shows the distribution system for canned Tanner
crab in Japan. Exports of this product are required to be
made through the Japan Joint Sales Company (controls exports
of canned tuna, salmon, crab, and mandarin oranges). Based
on very limited observation, the percent of the total supply
of canned product going to export varies by year according
to relative prices and total supply (the percent exported
increasing as supply falls).

The domestic market is much less complex than is. that for
frozen sections. Consumers acquire canned Tanner (and king)
crab primarily through supermarkets and department stores,
These retailers are supplied primarily through large national
or regional wholesale distributors, some of whom even market
their own brand. Large wholesale distributors are supplied
in turn by fishing companies, trading companies and CO-OpS
{through Dogyoren). At least one large fishing company
negotiated directly with these large retailers for the sale
of most of its canned product, but the sale is still treated
as though made by the wholesaler.

Hotels, restaurants, and retail food and liguor stores
provide the remaining consumer outlets for canned Tanner
crab. They are supplied by local wholesalers who acquire
their merchandise from the large wholesale distributors.
Hotels and restaurants are relatively unimportant suppliers
of canned product to consumers, as weuld be expected.
Apparently Chinese restaurants, which are very popular in
Japan, use some however.

II. Japanese Investment in Alaska Seafood Processing

One of the prereguisites to economic development is
mobility of capital. The fishing industry is no exception.
Viewed from this perspective, Japanese investment in Alaska
fisheries has been a healthy, if not essential, ingredient.
However, there are market power implications associated with
foreign ownerships that have probably made it the most
controversial area of domestic fisheries policy toward
foreign countries.

The potential for enhanced market power from foreign
investment derives from three situations:

1) Explicit concentration in the domestic seafood
processing industry is already high in some areas of the
state. Ownership interties among domestic firms increases
actual concentration to much higher levels. Add investments
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by a large Japanese fishing or trading company in several
Alaska companies, and the potential for market power is
further enhanced. This fact has not been lost on the Alaska
fisherman.

2) The Japanese seafood industry is highly concentrated.
This implies that wvertical integration into Alaska, once
initiated, became part of the competitive strategies of
Japanese companies. It further implies that the behavicral
patterns associated with the concentrated structure of the
Japanese industry would be transmitted in part to the Alaska
seafood industry.

3) Japan represents a Significant market for several
important Alaska seafood products. The powerful bargaining
power bestowed upon Japanese companies as buyers by the con-
centrated Japanese market was enhanced by the added leverage
of ownership in domestic companies; the latter being less
free to compete independently for product to serve alternate
market channels.

There is another side to this question which has received
far less attention.

1} Japanese ownership has resulted in the injection of
financial and technological innovation into the Alaska
industry. This has resulted in both a larger capacity to
compete for product and increased employment. The increased
competition for product has raised exvessel prices.

2) Accompanying investment in Alaska companies has been
the opening of new markets. Thus it could be argued, for
example, that although the market power of Japanese companies
kept Tanner crab prices lower than Alaska fishermen thought
equitable (in view of prices to Japanese fishermen, retail
market prices in Japan, etc.), such investment at least
created opportunities to fish at a profit where none existed
before. It was, of course, this differential in raw product
prices that created the incentive to invest in the first
place.

There is no "right" side to the above arguments. Which
set of forces have been the most pervasive has differed by
fishery, location, and time.

The following table shows Japanese investment as of
November, 1%77. Two sources of irritation which have faced
users of such information in the past have been that it re-
mains current for only a very short period of time, and it
is always possible to find another set of figures that are
different. The figures shown in table 4 are the most current
available but they do not solve these problems totally.

They were obtained directly from Japanese companies and are
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only as representative of the actual investment situation as
the process of collection allowed. However, the timing of

the survey coincided with the Council's deliberations on
foreign allocations of Tanner crab, and the companies appeared
to be going out of their way to be cooperative. In several
cases where a Japanese company could not be interviewed,
information was included from other sources, which are

noted.

In addition to the question of ownership interties
between Japanese and Alaskan companies, there remains the
question of interties among Japanese companies themselves.

To gain insight into this area, Clinton Atkinson was requested
to review pertinent government statistics and the annual re-
porte of major Japanese companies. Table 5 shows the resultant
information. The overriding impression from these statistics
is that ownership interties do exist but they appear to
represent financial rather than primary or contrelling tvpe
investments. The implication is that management participation
at the level of detail necessary to overtly or tacitly

collude wculd be nonexistent or minimal.

IIT. Market Demand Relations for Tanner Crab

This section will present a fifteen-eguation model
describing the important determinants of the domestic market
demand for Tanner crab. Only two of the fifteen relations
could actually be specified and estimated. The other thirteen
suffer from a severe lack of data. Not only are they defi-
cient in basic time series data with which to estimate the
relationships once they are established, but the relationships
themselves could only be guessed at because of the domestic
industry's delays in complying with guestionnaire requests.
With these deficiencies recognized, the model is nonetheless
presented and discussed so that management officials can
gain a feel for the informational needs involved in economic
modeling.

Retail Demand

Retail demand is generally formulated as a function of
the prices of substitute goods and consumer income., In the
general case of retail fish product demand, beef, pork, and
poultry are considered alternative animal protein sources
and thus included as explanatory variables. In the case of
Tanner crab, where its price ($9.50 for a five-pound block
of legs, New York price}) places it in the luxury good category,
the inclusion of beef, pork, and poultry as substitute goods
become a tenuous hypothesis except perhaps in the case of
certain prime cuts of beef. Retail demand for Tanner crab
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is more likely a function of product prices of its own
alternative product forms¢ (at least between the frozen meat
and frozen section product forms) and the retail prices of
king and dungeness crab.

A rough indication of final buyer breakdown is given in
the Snow Crab Market Survey California Region. The table
is reproduced here for reference (see table 6). In the
Southern California Region, 67.6 percent of frozen section
salegs go to retall outlets and 36.2 percent of frozen meat
sales go to restaurant buyers. It is unclear from the
market breakdown categories used how much institutional
trade, if any, is involved in either of these product forms.
A large institutional trade would indicate use of wholesale
prices as a more appropriate explanatory variable. Further,
given the large restaurant trade in frozen meat, it must be
assumed that the relative restaurant prices of frozen meat
and sections of Tanner crab and those of king and dungeness
crab are comparable to the retail price ratios. This assumption
will eliminate dealing with problems of discrepancies between
retaurant and retail price trends due to divergent increases
in the cost of restaurant service,

The retail demand equations follow:

1. RDFM = f. (RPFM RPK RPFS RPFDM Y D

1 l)

2. RDFS = f, (RPFS RPFM RPK RPFDS Y D

2 1)

3. RDCC = f3 (RPCC RPCK Y Dl}
Table 7 contains the complete definition of all variables
in the model as well as the sources of data where available.

Retail Price Determinatiocn

The formulation of the retail price relations rely on a
NOAA report by Edwin Penn in which he observes that retail
prices for finfish and shellfish exhibit a stability absent
in wholesale and exvessel prices. He believes this stability
arises from the pricing practices of retail stores, those
practices reflecting the real costs of frequent price changes.
Retail prices then, reflect the longer term price trends of
wholesale and exvessel prices in some time-lagged manner but
avoid the frequent oscillations common in wholesale and
exvessel price series. Until primary data on retail prices
of Tanner crab become available, this hypothesis will have
to be accepted on faith, and the retail price relations will
be formulated tentatively as follows recognizing some type
of distributed lag specification would be appropriate.

ZColinearity problems in estimation may occur here.
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TABLE ©

PERCENT OF DISTRIBUTION OF FROZEN SHNOW CRAB
CATEGORIZED BY TYPE QF MARKET AND PRODUCT FORM
1975 and 1976

(Southern California)

1975 1976
Restaurants 0.3 2.0
Retail outlets 88.4 67.6
Intermediate distributors 11.3 30.4
Total 100.0 100.0
Restaurants 11.6 36.2
Retall outlets 9.5 2.1
Intermediate distributors 78.9 55.7
Total 100.0 100.0

Source: University of Alaska, Alaska Sea Grant Program
The Bering Sea Tanner Crab Resource: U.S.
Production Capacity and Marketing, May 1977,
Sea Grant Report No. 77-5.
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fl

4. RPFM f4 (WPFM Dl)

5. RPFS f5 (WPFS D

fl

1!

6. RPCC f, (WPCC D

6 l)

Wholesale Price Determination

There are twenty-two major processor-distributors of
Tanner crab in Seattle who are integrated with Alaska packers.
These twenty-two companies distribute c¢rab nationwide as
well as export it to Japan. It is generally accepted that a
major aspect of wholesaler behavior arises from the desire
by wholesalers to keep a certain appropriate level of inventory.
The wholesaler can accomplish inventory adjustment by adjusting
his price, shifting his demand curve for Alaska packed
Tanner crab or by shifting his demand for imported crab.

The demand shift for Alaska crab can be proxied by a landings
variable with an attached slope dummy variable. The dummy
variable reflects the fact that increased demand for Tanner
crab can be satisfied only during the harvesting season.

7. WPFM = £, (HFM DIFM D1 LNDGDZ2 IMFM)

7
8. WPFS = f8 (HFS, DIFS D1 LNDGDZ2 IMFS)
9. WPCC = f9 (HCC, DICC D1l LNDGD2 IMCC}

Product Form Allocation

At the processing level, decisions are made in some
cases on a daily basis concerning the product form the Tanner
crab will be processed into. These decisions are usually
made with price information supplied by phone from the whole-
saler,

10. AWQCC = flO (WPCC/WPFM D1 WPFS)
11. AWQFM = fll (WPFM/WPCC D1 WPFS}
12. AWQFS = £ (WPFS/WPCC WPFM D1)

12

Japanese Export Demand for Frozen Sections of Alaska Tanner Crab

Japanese demand for Alaskan Tanner crab has historically
been centered on frozen sections of the species Chionoecetes
bairdi, a larger sized species than C. opilio and desirable
for restaurant and gourmet shop type use.

The relationship for Japanese demand follows:
13. EXDJFS = f13 (F.O.B.PFS INPCJ DLTC SUSQ OIMTC PBJ

PPJ PCJ APSLFP)
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Exvessel Demand Model

The relationships describing demand at the exvessel
level were formulated into two eguations:

14. EXDT = f (PLD EXPT WPKC EXDC INPCJ Y CPI INVT EXRA)

il

15. EXST f (EXPT AT TRK KSTC)

Price and quantity data were available for the port of
Kodiak so that an exvessel demand model could be specified
and estimated for that port using monthly data from November,
1972, through April, 1977. 1t should be recognized that
much of the current expansion taking place in the Tanner
crab industry is centered geographically on the Bering Sea
resource. A model formulated with data from Kcdiak alcone
will only reflect a certain percentage of the entire exvessel
demand picture for Tanner crab in Alaska. Nevertheless,
coefficients generated in this model should provide useful
information in an area of fisheries economic research which
until now has been essentially unexplored.

Model Description

Data for three of the variables in the original formulation
were unavailable. These were the wholesale price of king
crab, the exvessel price of Dungeness crab, and the monthly
per capita Japanese income variable. The choice of a wholesale
price rather than an exvessel price for king crab was originally
justified by the fact that the king crab season does not
correspond to the Tanner crab season so that the comparison
price in terms of demand at the exvessel level is most
probably a wholesale price.

As presently specified, equations 14 and 15 are a sim-
ultaneous system. Estimation using two-stage least squares
was attempted but the results were unsuccessful. This was
undoubtedly due to problems relating to data reporting
frequency. Decision-making in this market is done on a
weekly or sometimes daily basis. Estimation of these rela-
tionships using monthly data, assuming elements of simul-
taneity, will not capture the interrelationships present in
the model. Consequently, the model was respecified as two
independent equations and estimated using ordinary least
squares procedures. Price was formulated as the dependent
variable to avoid colinearity problems between price and the
exchange rate.

l4a. EXPT f (1/LNDG INVT EXRA PLD Y CPI)

1

lha. EXST

f (EXPT AT TRK KSTC}
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Exvessel Price

Exvessel price is formulated as a function of the
inverse of landings, total crab frozen holdings, the (Y/$)
exchange rate, the number of pounds per landing, income and
the consumer price index. Landings were expressed in an
inverse functional form to reflect the presence of a pricing
floor estabklished at the beginning of each season, in the
log form regression. Pounds of crab per landings were
included to ascertain any processing capacity constraint
effects on exvessel price.

Exvessel Supply

The supply of Tanner crab is hypothesized to be a
function of exvessel price, an index of Tanner crab abun-
dance, the total revenue earned in the previous king crab
season, and an index of the size of the capital stock present
in the industry. The total revenue earned in the previous
king crab season variable seeks to describe the work-leisure
phenomenon present, especially during the earlier years of
the Tanner crab fishery. The Kodiak fleet involved in the
Tanner crab fishery is essentially the same as that which
fishes for king crab. Since the king and Tanner crab seasons
do not overlap, a fisherman who earns a large return during
the king crab season is less likely to take on added risk
fishing for Tanner crab to expand his already substantial
income., His leisure time is essentially worth more to him.

Estimation Results

The ordinary least squares regression results, along
with the test statistics, are indicated in Table 8.

The estimated coefficients will be evaluated using the
t-statistic. Coefficients for which the t~statistic exceeds
the lower bound of a one-tail 95 pegrcent confidence interval
will be considered significant. R“ is indicated as a measure
of the goodness of fit, and the Durbin-Watson statistic is
included to evaluate the presence of autocorrelation. Both
equations were better specified using the log form.3

In the price equation, the inventory variable is the
only explanatory variable not of the expected sign. Cold
storage holdings for Tanner crab alone are only available on
a monthly basis beginning in 1976, so for the time frame of
this model, total crab holdings were used. The positive
coefficient may simply be an indication of the strength of
the overall crab market. The t-statistic for that variable
is, however, insignificant. The inverse of landings variable

*See Theil (1971) for a comparison test.
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TABLE 9
SURVEY OF CURRENT BUSINESS
U.S. DEPT. OF COMMERCE,BUREAU OF ECONOMIC ANALYSIS

Average Weekly Farnings per Worker; Private Non-farm;
1967 Dollars:; Seascnally Adjusted.

November 1972 109.28 September 1976 102.74
December 1972 109.05 October 1976 103.29
January 1973 108.79 November 1976 104.32
February 1973 109.22 December 1976 104.32
March 1973 108.83 January 1977 103.37
April 1973 109.29 February 1977 104,21
May 1973 108.95 March 1977 104.18
June 1973 108.57 April 1977 104.09
July 1973 109.80
August 1973 107.48
September 1973 108.72
October 1973 108.05
November 1973 108.02
December 1973 107.93
January 1974 106.19
February 1974 105.97
March 1974 105.17
April 1974 104.47
May 1974 105.20
June 1974 105.24
July 1974 104.86
August 1974 104.37
September 1974 103.85
October 1974 103.64
November 1974 1062.07
December 1974 102.26
January 1975 102.01
February 1975 101.67
March 1975 101.40
April 1975 101.12
May 1975 101.06
June 1975 101.10
July 1875 100.76
August 1975 101.62
September 1875 101.57
OCctober 1975 101.89
November 1975 102.65
December 1975 102.37
January 1976 102.82
February 1976 103.35
March 1976 102.96
April 1976 102.68
May 1976 103.65
June 1976 102.87
July 1976 103.02

August 1976 103.17
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and the exchange rate variable are of the expected signs,®

but the t-statistics are insignificant. The lack of explanatory
power in all three of these variables is most likely due to
the effects of national price controls in operation during
this period. There does appear to be a significant negative
relationship between number of pounds per landing and exvessel
price, indicating that processing capacity constraints do
effect price at the exvessel level, at least on a per-

landing basis. Overall seasonal capacity in Kodiak for
handling crab is quite large. Income has a very large
attached coefficient of 12.42 providing strong evidence for
the contention that Tannexr crab is a luxury type good. As
expected, exvessel grice is positively related to the consumer
price index. The R” is quite high and the Durbin-Watson
(D.W.) Statistic is in the inconclusive range.

Looking at the supply egquation, exvessel price 1s not a
significant determinant of supply, again possibly due to the
effects of price controls during this period. The crab
abundance variable somewhat surprisingly explained little of
the variation in supply. The sign on the coefficient was
contrary to expectation, and the t-statistic was insignifi-
cant, The supply of Tanner crab is highly correlated with
the total revenue earned in the previous king crab season.
The work-leisure phenomenon as discussed earlier has a
strong effect on the decision to fish for Tanner crab each
season. The size of the capital stock is also.significantly
correlated with the supply of landings. The R™ indicates
the goodness of fit is marginal. This is likely, due to the
poor performance of price as an explanatory variable and the
unexplainable poor performance of the abundance index. The
D.W. Statistic is in the inconclusive range.

Policy Implications and Suggestions for Future Data Collection

It is difficult to suggest policy implications for an
entire industry based on data from one area of landing.
This regression analysis should illustrate quite graphically
the need for the mandatory reporting of exvessel price on
fish tickets. This will allow choice of appropriate time
frames for the particular analysis involved and provide the
closest correspondence possible between quantity and price.

“It is intuitively suspected that the (Y/$) exchange
rate is positively related to exvessel price contrary to the
results reported in a September, 1976, study on Tanner crab
by the National Marine Fisheries Service.
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