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To the Reader:

Under the authority of RCW 79.68.080, "The Department of Natural Respurces shall
foster the commercial and recreational use of the aquatic environment for the
production of food...and to this end the department may develop and improve
production and harvesting of seaweeds..."

Towards this end, the department has undertaken a research and development pro-
gram to establish a commercial seaweed aquacuiture industry utilizing the marine
waters of Washington. While research is being performed to determine the
biological feasibility of the commercial culture of Porphyra, and the suitability
of various sites, it must be simultaneously shown that the product can be pro-
duced economically and then marketed successfully.

Hence, this market analysis and preliminary economic analysis far products of
the red seaweed Porphyra has been performed for the Department of Natural
Resources {Personal Services Contract #684) by Kramer, Chin and Mayo, Inc.

This analysis was designed to answer the question "Can the United States enter
and compete in the market far products of the red seaweed Porphyra?" This

report shows that a considerable U.S. market potential exists and that a moderate
sized nori aquaculture operation can be profitable. Successful market entry and
profitability will, of course, depend upon the entrepeneur.

It must be emphasized that this is a preliminary erconomic analysis. No nori
farm yet exists in the U.S. and s¢ the information about equioment and costs was
gleened from Japanese industry expertise. tiowever, during the next year, the
operation of a DNR pilot scale farm should add more reaiistic cost estimates.

The use of this information in this report is at the user's own risk. DNR makes
no duarantee of the accuracy or correctness of the information contained in the
report. The mention of specific products does not constitute an endorsement by
DR or KCM.

This study was supported in part and performed as a regigna? contribution portion
of Project R/A-12, Grant No. NAB1AA-D-00030 from the Mational Oceanic and Atmos-
pheric Administration to the Washington Sea Grant Program.

T A

SO

L L APUS
i o S

I Fad



I would like to solicit comments or suggestions pertaining to improvement of
the economic analysis section, These should be directed to Dr. T. Mumford,
Marine Land Management Division; 753-3703.

This report has collected and analyzed information about a new potential in-
dustry for Washington. This information will allow DNR to better manage the
public lands and associated marine resources of Washington and will also allow
potential nori farmers and investors to evaluyate their potential for nori
aguaculture.

Sincerely,

v - /I
Lt | Mg ol 1
1 ] |

Thomas F, Mumford, Jr., Pn.D.

Natural Resource Scientist 111
Marine Research and Development Center
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SUMMARY AND CONCLUSIONS

The developnent of seaweed culture has been recognized as offering a poten—
tial opportunity for resource utilization on State~owned tidelands. This
activity is consistent with the State Department of Natural Resources' goal
of encouragqing commercial production of food on aquatic bedlands. This
study is the first step in determining the marketability and economics of
production of Porphyra seaweeds grown in intensive culture in Washington

waters, which are generally recognized to be ideal for this purpose.

The initial task was to identify the specific product form to be marketed by
this type of industry. A survey of current uses for Porphyra (and its
by~products} which are marketed worldwide indicated that nori sheets would
be the most advantagecus product to market. All subsequent analyses were
then based on the operational constraints of nori growing and processing

ventures.

Existing and potential markets (both foreign and domestic) were surveyed to
determine market objectives for a hypothetical Washington-based nori
industry. A detailed analysis of the Japanese market provided a profile of
activities in a well establizhed nori market, and a general guide for estab-
lishing a domestic industry. The conclusion, based on these findings, is
that existing domestic markets should be targeted (at least initially) by a

domestic industry.

An analysis of the potential market share by the domestic industry was
conducted to gauge the need for an extensive market plan. It revealed that
small culture operations (e.g., 200 to 300 culture nets or saku) controlled

by existing market conditions would individually have little market impact.



Hence, a detailed market plan was not necessary. Instead, a list of west
coast importers and distributors was developed to aid potential small farm
marketing efforts. It was found that a large culture operation (2,000
saku}, on the other hand, needs to pursuve a diverse marketing plan, appeal-
ing to and developing several market segments, Bulk commodities, ingredient
sales, restaurant chain operations, specialty markets, and possibly mail

order and supermarket sales, are the promising avenues to be explored in a

diversified marketing strategy.

The study culminated with a preliminary analysis of the economics of produc-
tion of different sizes of nort famms which might be established here in the
Puget Sound region. Three~year cash flow proformas were prepared for 100-,
200-, 300-, and 2,000-saku farms to test the economic feasibility of the
different magnitudes of operation. Given the operational assumptions that
were formulated for this analysis, the 100-saku farm was detemined to be
infeasible at the present time. The 200-, 300-, and 2,000-saku farms would
begin to show a profit in the second year of operation. This is a very

promising scenario for an untested industry.

An analysis and comparison of different strategies of revenue generation for
the State Department of Natural Resources concluded the study. The impor-
tant comparison made was that of a yearly land lease fee of $1,000 per acre
of bedlands versus an arrangement whereby the State assesses the operation

on a percentage of its revenues.



I. STUDY RATIONALE AND APPROACH

Intreduction

The purpose of this first phase of stuwdy was to provide an analysis which
would, in its broadest sense, answer the question: "Can the United States
enter and compete in the market for products of the red seaweed Porphyra?®
A market analysis and preliminary economic analysis of a potential domestic
nori industry Is an essential first step in an overall Porphyra farming
feasibility investigation. Subsequent phases of the overall study will
Include the operation of a demonstration nori farm, and a detailed economic

analysis of a Washington—based nori operation.

Study Approach and Scope

This study involved the completion of four tasks:

Task A - Literature Search/Product Research
Task B — Analysis of Markets
Task C - Market Plan Analysis

Task D - Preliminary Economic Analysis

A portion of Task A involved an informmation search for data and documenta-—
tion needed to conduct subsequent tasks. This began with the compilation of
all pertinent INR in-house data and reports, which consisted of a mumber of
assorted reprints, articles, reports, and books dealing primarily with
Porphyra culture. Scme information covered product types, and a small

amount of data was included on seaweed economics.



KM conducted a computerized literature search utilizing three commercial
biblicgraphic data base vendors: Lockheed's Dialog, Bibliographic Retrieval
Service's MRS, and System Development Corporation's ORBIT—SDC Search
Service. These vendors market on-line, interactive information query sys-
tems which are the equivalent of wvarious hard~copy literature indexes.

These three vendors provided access to computerized literature searches in

approximately 160 data bases.

This literature search generated several bibliographies, in computer print-
out format, on specific subject key words. The key words utilized for this
study included the following:

marketing

seaweed economics
red seaweed crossed farming
nori with mariculture
Porphyra aquaculture
laver feasibility

production

industry

Study researchers reviewed the bibliographies produced and requested
specific items which related to the project. Paper or microform copies of

requested research literature were obtained by way of:

l. Direct use of area and state libraries, including the University of
Washington, Seattle Public, and the Washington State Library systems,

plus other specialized resources.



2. Direct use of out—of-state libraries, utilizing the CIASS (California
Library Authority for Systems and Services) network of libraries.
Located by computer and telex, a specific reference is reguested through

interlibrary loan by way of electronic mail interlibrary loan systems.

3. Worldwide loans utilizing the Pacific Morthwest Bibliographic Center
(PNBC) , an interlibrary lecan service with offices on the University of
Washington campus. Staffed by professional librarians, ENBC has its own
telecopy, telex, and computer system for locating information sources on
a worldwide basis. Materials are supplied on a fee basis, either in

microform or paper copy.

4. On~line ordering capability by way of the computer vendors. The
majority of the computerized bibliographic data-base vendors can supply

copies of articles cited, utilizing the "on-line ordering capability.”

In addition to computerized biblicgraphies, other reference lists were
utilized as they were revealed during routine data collection efforts in'

documents obtalned throughout the study.

The Japanese consulate in Seattle responded admirably to requests for trade
data and information, providing the study tean with basic information on

trade organizations here and overseas.

Appropriate govermment agencies were contacted in the United States and in
other countries, and requests were made for available data and information.
In some cases, these contacts were fruitful (particularly the United States,
Japan, and Korea), but more often poor statistics or no statistics were

available. Some specific agencies contacted included the following:



United States Bureau of Customs
Bureau of Census
Trade Administration
Department of Agriculture
Department of Labor
Washington State Private Industry Council
Canada Ministry of Industry
Trade and Commerce
(Business Information Office)
Statistics Canada
Japan Ministry of Finance
Agriculture, Forestry and Fisheries Ministry
Office of the Consulate General - Seattle

RKorea Naticnal Fisheries Administration -
Production Bureau of Aquaculture Fisheries Section
In addition to government agencies other groups, both public and private,

ware contacted (see Section IV).

Recent issues of Japanese trade journals {e.g., the Nori Times) were trans-
lated (see Appendix C) to provide the study with current industry perspec—
tives. In addition to these data soJrces, information was regularly
provided by invited participants to three monthly workshops held throughout
the course of the study. Key participants included Dr. Clinton Atkinson,
international fisheries advisor and consultant; Dr. James Crutchfield,
resource economist; Mr. Blake Rankin, a principal buyer for a Seattle-based
health food wholesaler; Mr. Tomio Moriguchi, president of a large Asian
foods importation firm; and Mr. John Merrill of the University of Washington
Botany Department. These workshop participants provided advice and guidance

throughout the course of this investigation in all study areas.

The second part of Task A was to conduct product research. Although this
study focused on the nori industry, it was appropriate to examine the range

of current and potential uses, or market forms, of Porphyra worldwide. This
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product survey provided a check on the study assumption that the culture of
Porphyra for human consumption should be the primary market targeted for by
a domestic industry. Other potential uses which were explored included:
animal feed, gums {phycocolloids), by=-products (dyes, etc.), trace sub-

stances (drugs), and energy applications.

In Task B, potential markets for domestically grown Porphyra were analyzed

and three market categories were defined:

¢ ‘The North American market
o The Japanese market

o Other international markets

Historical information waz compiled in the form of United States, Japanese,
and other statistics to assess market trends in the nori industry. Examina-
tion of supply and demand information, import and export trends, and other
data proved useful In identifying some of the contrelling market factors.

An evaluation of market potential was then made for the domestic arena.

Task C of the study included an analysis of appropriate market plans, with
specific market segments identified and defined. Marketing strategies
appropriate to different market segments have been described. Growth poten-

tial is also addressed where appropriate.

The final task of the study (Task D) was to conduct a preliminary eccnomic
analysis. ‘This analysis involved the selection of four operational
scenarios (four sizes of seaweed fams: 100, 200, 300, and 2,000 nets, or
"saku,” in size) and the develogment of a set of operational, production,
and processing assumptions for each, Proforma cash flows, Including

start-up costs, were generated for each scenario, for monthly expenditures
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and revenues, for three years of operation. Marketing assumptions were alsc
formulated, where appropriate, including market value of the product and
estimates of the rate of revenue generation. In addition to proforma cash

flows, profomma profit and loss and proforma balance sheets have bheen

developed.

A sensitivity analysis was conducted to help determine an equitable lease
arrangement for DNR lands utilized for seaweed aquaculture. This included
analyzing cash flows and potential revenues over three years of operation
(for the four sizes of farms) under the conditions (1) where DNR leases
wetlands for $1,000 per acre per year and (2) where INR does not charge a

land lease. Specific "percentage of revenues® calculations have been

provided as an altemative to direct land lease payments,

All proforma cash flow and profit and loss statements were set up on the KM
DIGICALC computer system to allow performiance updating and recaiculation as
operaticnal assumptions become better defined In the subsequent study phase

to be conducted by DNR at their pilot farm operation in Puget Sound.
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I1. PRODUCT RESFARCH

Introduction

The successful develomment of a seaweed culture industry in the state of
Washington must be geared to the production of a specific product (or
products) targeted for a previously identified market. A survey was con-
ducted of products and uses of the red seaweed Porphyra, both actual and
potential, Although a fledgling seaweed industry in Washington would rely
initially on existing, established markets if it were to become a profitable
reality, other potential seaweed uses would provide opportunities which

could be explared and developed as the damestic industry gets established.

Porphyra Chemical Constituents

The principal components of Porphyra include water, some carbohydrates
(sugars or gums), dquantities of protein and fat,* and ash (largely sodium
and potassium). In addition to major constituents, trace elements and
vitamins are also present., Bardach, et al (1972} provides the following

breakdown of the nutrient composition of Porphyra (per 100 g of algal

sheets) :
water 11.4 g provitamin A 44,500 IU
protein 35.6 g vitamin Bl 0.25 my
fat 0.74g vitamin B2 1.24 mg
carbohydrate 44.3 g niacin 10.0mg
ash 8.0 g vitamin ¢ 20.0 mg

* Youngblood, et al (1971) found that 62 percent of the total hydrocarbons
in Porphyra leucosticta were composed of a 13:5 alkene.
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Chapman and Chapman (1980) provides the following comparable breakdown of

principle constituents for Porphyra tenera:

water 17.1%
raw protein 25-30%

fat 0.8%
starch sugar 40.1%
ash 10.3%

Porphyra appears to be a good source of proteins. However, the degree tq
which the protein nitrogen is water-soluble, hence utilizable in digestion,
is not certain. A figure of 2i.85% for water-soluble nitrogenous substanceg
in P. tenera has been reported by both Chapman and Chapman (1980} and Rao
(1965). It is evident that Porphyra is protein-rich and much of this mate—
rial is probably digestible. The nature of specific proteins has a bearing
on their digestibility, as does the additional factor that people can become
conditioned to these proteins with persistent use. Some data on amino acid

content of P. tenera are available (Rao, 1965):

% Content
Amine Acid in Dry Algae
Tyrosine 0.662
Tryptophane 0.772
Threonine 0.464
Serine 6.568

No data were obtained regarding other amino acids which are pPresent.

With regard to trace substances, different species of Porphyra are reported
to contain various quantities of the following vitamins: A, B1, B2 (ribo~-
flavin}, Bl2, C {certain species have more than half of this vitamin than is
contained in oranges), and others. Kanazawa and Kakimoto (1958), and
Kanazawa (1961) report provitamin A, thiaine (Bl), riboflavin (B2},

pyridoxine (B6), nicotinic acid, folic acid, biotin, lipeic acid, cobalamine
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{B12}, choline and ascorbic acid (C) have been found in Porphyra tenera. It

has been suggested that the vitamin properties of Porphyra could provide an
effective treatment for beriberi due to itsl Bl content (Chapman and Chapman,
1980; Bardach, et al, 1972; a review of Chemical Abstracts titles from 1947
through mid-1981.)

A recent analysis by Noda, et al. (198l1) was conducted on dried Porphyra sp.
to determine the tasting substances of nori from different localities in
Japan,. Their work indicated a number of free sugars, predominantly glucose
and galactose. Eleven organic acids were also fourd. In addition, major
3=

mineral cations and anions detected included Ma*, k¥, Mg?*, c1”, and PO,

Scme work has been done to describe the pigment content and quantities in
P. _tenera (e.g., Bull Soc. 5ci. Fisheries, 1953). These Include the sub-
stances carotene, phycocyanan, phycoerythrin, and chlorophyll. Other work
describes the benefits of fertilizing growing Porphyra to increase the
concentration levels of protein, lipid, carotene, thiamine, riboflavin, and
cyanocobalamin (Bitamin, 1965). A UV-absorbing peptidal compound, substance

“334," was isolated from Porphyra yezoensis (Sivalingam, et al, 1974; 1976;

and 1976). Investigations into the substance's physico—chemical properties
ard physiological roles suggest that *334" may play an important role in
either metabolic regulation or in temporal energy transference at some sites
{e.g., UV=-light absorption sites) in the photosynthetic metabolic pathway of
the algae.

The lodine content of Porphyra sp. is low by comparison with other seaweeds.
The average concentration is reported in several sources to be 18 parts per
million, dry weight {Rao, 1965; Whistler, 1973; and Chapman and Chapman,

1980). Despite the law iodine content, Porphyra could provide treatment for
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goitre problems in some areas of the world {(Michanek, 1975). Porphyra could

provide a double contribution as a treatment for both goitre and beriberi.

Chromatography of a lipid fraction of P. tenera gave a methanol eluant which
showed some antioxidant character, similar to the now widely used BHT amul-

sifliers (Eiyo to Shokuryo, 1968).

Another organic compound, piperidine - 2, 6 - dicarboxylic acid (trans
form), or teneric acid, has been isolated from P. tenera (Nippon Suisan
Gakkaishi, 44:1371. 1978). The significance of this substance was not
explalned.

A number of titles in Chemical Abstracts (1947 - 1981) deal with the ability

of Porphyra sp. to concentrate, in small amounts, bromine, ilodine, and
ruthenium, The amounts of these materials are typically insignificant,
however, when compared with other industrial sources.

There is evidence that some Porphyra species have antibacterial activity.
Noda and Horiguchi (1975) describe the presence of dimethylsulfide and

proplothetin in Porphyra tenera. In this same seaweed, Katayama {1962)

describes antibacterial action attributable to the presence of fatty acids,

a carbonyl and terpenes. Katayama (1964) also identifies the activity of
acrylic acid in some species of Porphyra.

Some experiments have demonstrated that Porphyra species can be used to
reduce plasma cholesterol levels (Abe and kamda, 1972; FKaneda, et al.,
1963; abe, et al., 1967).



Overview of Current Usage

Porphyra is one of the most intensively utilized algae for human food
worldwide. It is usually chopped before it is dried, and often formed into
sheets which can be flavored and/c;r cooked. It is generally recognized as a
source of assimilable carbohydrate and protein, as well as some minerals,

trace elements, and vitamins (particulariy A, B, and C).

Porphyra is intensively cultivated in Japan (see Section III for production
figures) and other areas of the Far East, most notably South Korea {see
Section IV). According to Saito (1976), Porphyra is cultured or gathered in

some parts of Europe, North America, and South America.

Japan is one of the most important users of Porphyra. Typically the seaweed
is processed as "nori® sheets. These may be roasted plain, or flavored
(with soy sauce and spices) prior to marketing. Nori Iis often used as 2
wrapping for sushi (a rice and meat/fish or vegetable cake). In other forms
of cooking, nori may be toasted or baked, then crumbled and added to soups

or sauces. Table 1 provides a glossary of nori descriptions.

There has been same interest in Japan for finding new applications for nori
use. Mixing low-quality nori with chicken feed has been reported recently
{(Nori Times, March 21, September 11, and November 11, 198l}. It is claimed
that a 3 percent mixture of powdered nori added to chicken feed makes egg
shells harder, makes the yolk deeper in color and strorger, and imbues eqgs
with a higher calcium and iodine content. Marketable applications of this

work have not yet been exploited in Japan.
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aji-tsuke nori

ao=-nori

bara-nori

flurikake

hoshi-nori

kizami-nori

kura-nori

maki-zushi

maze-nori
nori-maki

onigiri

TABLE 1

GLOSSARY OF NORI TERMS

Flavored, roasted nori often marketed in bite~giza (1-
by 4~inch) cellophane wrapped sheets

Enteromo {sp. and/or Ulva sp.) used as a flavoring
in rice crackers (osembe) and food preparations.

Usually crushed in bits or slivers, ao-nori is conm-
sidered a lower-grade product than Porphyra,

Broken or irregular pieces of dried sheets. At the

producer/processor level, bara-nori is measured and sold
by weight.

A dried condiment or seasoning sprinkled over rice,
often containing bits or slivers of either nori or
ao-nori. Other ingredients can include bonito, sesame
seeds, codfish roe, eqg yolk, tea, salt, and moncsodium
qlutamate.

Dried, unflavored nori sheets, often used in the
preparation of sushi. When used in contrast to the
tem, sushi-nori, hoshi-nori means nontoasted, lower-
grade nori.

Thinly sliced Po ra sold in cellophane packs. Used
as a condiment sprinkled over rice and noodle dishes.

Black nori; i.e., mori, Porphyra sp.

A type of sushi made of vinegared rice with a variety of
vegetable or seafood fillings rolled in a sheet of
dried, unflavored nori.

A mixture of Porphyra and other species.
Same as maki-zushi, above.

Hand-molded ball of rice with a center of either salted
salmon bits; pickled, salted plums; etc., and wrapped

completely by nori. Often a homemade picnic or lunch
item.

A wide variety of crackers made from rice flour often
containing nori or ao-nori visible as green specks or
bits imbedded in the cracker. Some types of osembe come
wrapped In a strip of nori.
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sushi-nori

tsukudani

TABLE 1
{continued)

High—grade, hoshi (dried, unflavored) nori usually pre-
tcasted. Used in the preparation of sushi and usually
markaeted in the United States in packages of 10 sheets,
though seven-pack sheets are said to be gaining in
popularity. In Japan, sushi-mori is sometimes sold in
tin contalners lined with corrugated paper as a high-
priced gourmet item.

A strong-flavored seaweed paste used as a seasoning on

“rice.
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In South Korea, species of Porphyra are cultivated in much the same way as
in Japan. The major focus of this industry is also nori production for

domestic consumption and export.

Porphyra sp. afe collected along the shores of Burgos, Claveria, Aparri, and
other towns in the northern provinces of Luzon in the Philippines. “Gamet,”
as it is called, is often eaten fresh in salads, or with tomatoes. Some
production of dried nori sheets alsc takes place there (Moreland, 1979;

Caces-Borja, 1973; Bersamin, et al., 1962).

Although Taiwan produces Some quantity of Porphyra (Section IV), it is a net
importer of Porphyra products. Chueh and Chen (1978) report that in 1977
Taiwan produced 1,372 metric tons of Porphyra which was only about a quarter
of the domestic demand. There, as in other Indo-Pacific countries,

Porphyra's primary use is as a food item., ~

In New Zealand, Porphyra sp. have traditionally been gathered for use as a
relish (Moore, 1941). P. atropurpurea has been used medically for poultices
and cataplasms, and P. columbina is farmented and used by natives as an

aperient (mild diarrhetic) (Brooker and Cooper, 1961).

Its use in the making of “laver” bread, in the British Isles is well known.
In South Wales, laverweed is considered a great delicacy and is often fried

with bacon and eggs.

Flaked nori is known to be utilized throughout Europe and in this country as

a health food.

2-8



In many areas along the coasts of the United States, particularly where

Asian populations reside, Porphyra sp. are gathered for food.

Product Potential

Potential products manufactured from the seaweed Porphyra are generally
classified into two categories, namely food and nonfood items. Of the food
items, the manufacture of dried nori sheets is the base upon which a sub-
stantial international trade network has been developed. Other food product
forms generally utilize nori sheets, bits or flakes as wrappings, and

ingredients or condiment-style applications.

Within the category of nonfood items, two general classifications are dis-
tinguished, namely bulk products or fine chemicals. Specific examples of

these applications include:

Bulk Products

o Seaweed meal -~ for animal fodder
o Bulk chemicals - e.g., phycocolloids

o Energy production

Fine Chemicals

o Dyes
o Drugs

o Trace substances

Bulk products require large amounts of biomass in some type of bulk chemical

process. The use of Seaweed meals in animal feeds has been used with same
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interesting claims resulting; for example, the addition of lowgrade nori to
chicken feed as previously discussed. This application has been tried with

other varieties of livestock.

Another bulk chemical operation is the extraction of industrial phyco—
colloids. In this regard, the main polysaccharide in many Porphyra species,
porphyran, has been the subject of some research interest (Peat and Rees,
196l). Rees and Conway (1962) extracted porphyran from several Porphyra
specles, demonstrating seasonal and envirornmental variations in this com—
pound. Batey, et al. (1974) extracted 30 percent porphyran from P. capen-
sis. Schachat and Glicksman (195%) point out that, although Porphyra sp. is
not used as a source of polysaccharide extractive, porphyran could be of

some importance because of its “interesting structure.”

Energy production from seaweed involves the anaerobic digestion of plant
material to methane. This appiication has been tried with some of the
larger kelps, primarily because large amounts of biamass are required to
make such an energy source feasible. There is no evidence to date that

Porphyra has been contemplated for this kind of application.

Bulk processes generally result in the formation of a relatively low—value
product. This is perhaps the major deterrant against the use of cultured
Porphyra in any nonfood bulk process application. The combination of large-
volume requirements and low-value product would, in most cases, result in a

non—cost-effaective application.

Fine chemical processes require the extraction of special substances typi-

cally found in small concentrations. Novak and Rasmussen (1981} tested a
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species of Porphyra, along with nine other genera, for dye potential.
According to thelr results, the Porphyra sp. produced common color, not
particularly unusual in the repertoire of natural dyes. Their results are

shown in Table 2. The dye potential of Porphyra does not appear to have a

market,
TABLE 2
DYE COLORS OBTAINED FROM
PORPHYRA LANCEOLATA WITH DIFFERENT MORDANTS

Mordants Celors Produced

Tin Pale yellow green

Iron Grayish green yellow to light clive

Chrome Grayish yellow green

Copper Medium yellow :;reen to dark yellow

Alum Dark olive yellow to medium olive yellow

Porphyra displays some restorative (Dragendorff, 1898) or pharmaceutical
characteristics. However, to date there has been little indication that

Porphyra has been marketed for its beneficial drug characteristics.

In sumnary, there is a lack of evidence that Porphyra has been successfully
marketed for anything other than human consumption. The best and most
widespread market available for this seaweed is the nori market. This
information is significant for the target market considerations of a fled-
gling domestic industry. ‘The margin of profitability characteristic (for

the first years) of a Porphyra operation (see Sections VII, VIII, and IX)
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dictate that catering to the existing, established markets should be the aim

of the domestic industry.
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IIT. PROFILE OF JAPAN'S NORI INDUSTRY

Introduction

The people of Japan have been growing nori for centuries. Today, nori
aquaculture in coastal waters continues to provide full- and part-time
employment to thousands of Japanese living in rural areas. Although Japan
has been transformed into a modern westernized society, nori continues to be
a regular part of the Japanese diet. In 1980, for example, the average
Japanese consumed the equivalent of 72 standard sheets of nori, and the
year's total production of 8.3 billion sheets was worth over one half
billion dollars to nori farmers. Nori remains today the most Iimportant
aquacultural product in Japan, both in terms of tonnage and value. Japan is

also the largest world supplier of nori.

Despite nori's permanence in the Japanese” diet, however, the nori industry
has been plaqued over the last decade with a number of serious problems.
Slow growth in demand, over—production, and a decline in product quality

have threatened the econcmic viability of many rnori enterprises.

The principal objective of this section is to analyze the problems and
prospects of Japan's nori industry; describe its size, structure, and devel-
opment; and relate preliminary findings of this analysis to the feasibility

of a nori production industry in Puget Sound.

Current Production

In the 1980-1981 season, nori production in Japan exceeded industry target

production levels by more than 800 million sheets. ‘This was the third



consecutive year in which supply overrumns of 10 percent or more have
occurred. Inventories going into this season {1981-1982) are at the highest
level ever experienced ard production is again expected to exceed the
Industry's goal by at least 300 or 400 million sheets. A four-billfon—sheet
excess, representing over half a year's production, is currently clogging
distribution channels and challenging the industry to find new ways of

boosting demand and limiting supply.

Slack demand has also been a serious problem. In recent years, consumption
of nori in Japan has stabilized at approximately 7.9 billion sheets per
annum, while the industry has struggled unsuccessfully to hold production
below that level. Zennori, the industry's organization of cooperatives,
maintains that production capacity sufficient to produce 9 to 10 billion
sheets per year currently exists, despite the considerable adjustments made
in the industry over the last decade. Frcgl 1969 to 1979, the nmumber of nori
enterprises has fallen by more than 55 percent, and famers have had to
incorporate new tochnology and economies of scale in order to survive.

Though the area under cultivation in Japan has decreased somewhat, the

amount of nori produced continues to outstrip demand.

This year®s crop Is forecast to be hountiful once again. The volume of
consigrment sales at the cooperative level as of January 17, 1982, for
example, is reported to be 3,96 billion sheets, a 30 percent increase com-
pared with the same time last year. The value of this amount, however, is
down 18.6 percent, and the average price per sheet, 14.41 yen, represents a
3.3~yen—per-sheet decline in the average price compared with that in January
1981.
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The industry's problems have been compounded in great measure by a steady
decline in the overall quality of nori produced. Industrial pollution,
adverse weather, and disease resulting from too intensive faming have, in
some areas, reduced the amount of top-grade nori produced to near zero.
While industry newspapers are full of accounts of economic hardship and
farmers burning crops that will not fetch an average five yen per sheet,
bids as high as 120 yen per sheet for top-grade nori have been reported this

year {1982) at various cooperative consigmment auctions around Japan.

Poor quality, it is felt, has seriously deterred growth of nori consumption
in Japan. In dealing with these problems, however, the industry has looked
to export markets to relieve scme of the pressure. In particular, the
industry has focused its attention on the United States which has shown a

three—fold increase in nori consumption over the last four years.

Japan as a Market for Puget Sound Nori

In circumstances such as these, in which Japan is eyeing the United States
as a market for excess production, Japan itself seems an unlikely market for
a new nori industry in Puget Sound struggling to meet startup expenses and
establish cost-effective operations. Only if the quality of nori produced
here is extremely high (which might‘, in fact, be possible in light of the
almost "ideal™ physical enviromment which is said to exist in Puget Sound)

will the market in Japan be an economically viable outlet for production.

For now, the gquestion of Japan as a potential market is not applicable,
since nori and nori products continue to be listed by the Japanese govern—
ment among 22 commodity types of agricultural and fishery products that are
*nonliberalized" and, as such, subject to strict import quotas. The 22
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irems in question include the following products: dairy products (milk,
cream, and cheese); meat and processed meat (beef and canned meat);
processed rice and wheat products (rice and wheat flour); fruits,
vegetables, and their processed products (oranges, tangerines, juices,
processed tomato products, and canned pineapple); and regional specialties
and related items (beans, peanuts, konjak roots, starch, and glucose).
Pisheries-related items include herring, cod, scallops, and cuttlefish., The
Ministry of International Trade and Industry (MITI} Notification No. 120

states the items subject to import restrictions include:
Tariff Item No., 12.08:

-1 Edible seaweeds, formed into rectangular papery sheets not

more than 430 square centimeters per piece.

3-(2) Seaweeds of genus Porphyra and other with genus Porphyra,
edible, excluding those falling within heading No. 12.08-3-(1)
of the Customs Tariff Schedules.

(3) Other edible seaweeds (genus Entermorpha, genus Monostroma,

genus Kjellmaniella, and genus Laminaria}.

Except for a small quota alloted to Korea, which was recently withdrawn,
imports of products made from Porphyra have been strictly forbidden.

Japan has gone to great lemgths in recent years to 1lift both tariff and
nontariff barriers to foreign trade. Since January 1978, the Japanese
government has made concessions to the intermational council on the General
Agreement on Tariffs and Trade (GATT) and liberalized thousands of items;
for example, machinery, consuner goods, steel products, and other manufac-

tured goods. Japan has been far more reluctant tgo yield on farm products,
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although over the last few years it has increased the quotas on a number of
beef, fruit, and vegetable items. Of these last 22 “residual import
restriction items," however, "it is the position of the Japanese goverrment
that restrictions on these items cannot be abolished in view of the particu-

lar situwation in which Japan's agriculture is placed.”

The underlying reason for holding fimm on agricultural and marine preduct
barriers has as much to do with politics as it does economics. Japan's
Liberal Democratic Party (LDP} is made up of loosely allied factions which
derive most of its political support from the rural populace. Although the
LDP has been in power since the World War II, in recent times it has main-
tained its majority in the Diet by only a small margin. Not only does the
LDP depend on conservative rural votes to maintain this edge, but the
party's members in the Diet are disproportionately large for the populations
they represent. This is because the pregent system of apportioning seats
has remained unchanged through the post-war years, while a great shift in
population to the cities has occurred. Therefore, even if objective market
conditions warranted serious consideration of Japan as a market for Puget
Sound nori, the Japanese govermment is not likely to make further sig-
nificant concessions in an area which may jeopardize the basis of its

political support.

Size and Structure

The most striking feature of the nori industry in Japan has been the steady
movement toward a reduction in the number of enterprises engaged in nori
culture, and a concentration of effort by means of larger fams and inten-
sive cultivation. Figure 1 indicates the changes in the number of nori

enterprises over the last 22 years. Most notable is the decline from 1969
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to 1979, when the number dropped from 65,836 to 29,560; a 55 percent

decrease in only 10 vears.

while the number of nori culture firms has dwindled, the area of coastal
waters incorporated into norl aquaculture efforts increased dramatically
during the same period. Figure 2 shows the increase in area under cultiva-
tion over the same 22 years.* The average size of nori enterprises has grown
steadily, from 59 (old) saku in 1957 to 306 saku in 1978 (Figure 3), even

though the area under cultivation has decreased by several million saku

since the early 1970s.

Production Areas

There are four distinct regions of Japan where nori is cultivated exten-
sively (Figure 4). Typically, these are the areas which have jagged
coastlines and contain numerous protected bays and tidal areas. The North
Pacific region includes the Pacific side of the main islarmd of Honshu, from
its northern tip south to the city of Choshi on the coast just north of
Tokyo. The Central Pacific region extends south fram there to Mie Prefec-
ture north of Osaka. The Inland Sea region is that area circumscribed by
the major islands of Shikoku, Kyushu, and the southern reaches of Honshu;
while the China Sea region consists mainly of the highly indented western

coast of Japan's southermmost major island, Kyushu.

Nori production in these four areas has not increased at an aqual rate (see

Figure 5). Twenty years ago, when the Central Pacific region was producing

* 01d units for saku representing an area 1.8m by l.2m are uwsed here for the
sake of consistency. Since 1979, the Japanese standard of measurement for
one saku has become l.8m by 1.5m.

3-6



FIGURE 2

Changes in the Area under Nori Cultivation
1957—-1978
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FIGURE 3

Changes in the Average Size of Nori Enterprises
1957-1978
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FIGURE 5

Changes in Production of Cultured Nori by Region
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most of Japan's nori, the China Sea and Inland Sea regions were largely
undeveloped. Today, these areas far surpass the two Pacific regions in
production volume. The North Pacific area, unlike any of the other regions,

has produced about the same volumes over the entire period.

Supply

A key problem for Japan's nori industry has been c¢hronic over-production.
Until 1973, when the industry produced nearly 10 billion sheets and sent
markets tumbling, mo nationwide guidelines were used to aid producers.
Since the 1973 crisis, the National Federation of Nori and Clams Fisheries
Cooperatives (Zenkoku Nori Gyogyo Kyode Kumiai Rengo-kai, commonly known as
Zen—-nori} has established target production volumes based on year-to-year
consumption levels, pricing, and inventories carried over from previous

years.

Since the implementation of the target production plan, the industry has
only once achieved the planned production level (Table 3). The problam has
become acute over the last four years, with overruns of 10 and 20 percent.
Sources expect the 198l crop to exceed the target level of 7.3 billion
sheets by 200 to 300 million, an excess of 3 to 4 pexcent. This reduced
excess is an improvement, but it will be some time before the backlog of the
last few years works itself out of the distribution system., Currently, 3.3
billion sheets are estimated to have been carried over from 1980, most said
to be of inferior quality. Combined with inventories within distribution
channels, an oversupply of approximately 4 billion sheets exists. According
to one industry source, "the situation hasn't been this bad since 1968,"
Table 4 depicts changes in available nori supply over the last seven years.

Table 5 shows Zen-nori calculations of the estimated changes in the value of
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TABLE 3

CMPARIS(N OF PLAMNED AND ACTUAL
NORI PRODUCTION, 1973-1981
{Units: Million Sheets)

Coopertative
Consigrment
Target Sales Value of
Production Actual Over— Percent Average Production
Year Volume Production Production Over (%) Unit Price (billion ¥)
1973 —_ 9,642 - - 10.61 102,.3
1974 6,830 6,943 113 2 12.04 83.6
1975 6,500 7,154 654 10 11.27 80.6
1976 6,800 7,146 346 5 14.16 101.2
1977 7,100 7,050 =50 -1 18.41 129.8
1978 7,300 9,000 1,750 23 156.90 152.1
1979 8,000 8,800 80O 10 18.68 164.4
1980 7,500 8,300 800 ~ 1) 14.22 118,90
1981 7,300 7,500 (est.) 200 3
Source: Nori Times, September 1, 1981 and November 1, 1981 issues.
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TABLE 4

CHANGES IN NORI SUPPLY, 1975-1981

(Units: Million Sheets)
1975 1976 1977 1978 1979 1980 1981

Production 7,150 7,146 7,050 9,000 8,800 8,300 (E) 7,500

volume
Carryover 1,900 1,550 1,522 772 1,800 2,900 3,300
Total supply 9,050 8,722 8,572 9,772 10,600 11,200 (E)10,800
Estimated 7,500 7,200 7,200 8,000 7,700 7,900

consumption
Qversupply 1,550 1,522 772 1,772 2,900 3,300

Source: Nori Times, November 1, 1981
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TABLE 5

ESTIMATED PRICE-PRODUCTION COMPARISONS
FOR THE 1981 SEASON

Production Value Average Per Sheet Price
(BIliion sheets) {Billion yen) (Yen per sheet)
11 83.04 7.55
10 97.06 9.71
9 106.77 11.86
8 112,16 14.02
7.3 113.38 15.64
6 110.01 18.33
5 102.46 20.49
4 90.60 22.65

Source: Nori Times, November 1, 1981
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the 1981 crop, depending on the level of production. Table 6 provides exact
figures on the number of enterprises, area cultivated, and production totals

for the last 20 years.

Technology and Cost of Production

One of the ways by which nori growers have been able to boost production and
reduce manpower costs has been through the use of new technology. For
example, the introduction of the technique of keeping seeded nets in cold
storage has greatly increased the production capacity of tidal areas; and,
during the last five years, large-scale automatic processing machines have

reduced labor costs and shortened processing time.

First intreduced in 1976, the new processing machinery has already been
purchased by an estimated 15 percent of all nori fammers, according to
Industry sources. Some areas have adopted the new processing machinery
quicker than others. For example, in the Ariake Sea region of Kyushu,
Fukucka Prefecture, members of 23 out of 25 cooperatives in the area have
purchased 312 machines, 29 of which are group or jointly owned. Ownership
of large-scale machines in Fukucka Prefecture {as of the fall of 1981) has
reached a reported 58.8 percent of all enterprises. With 2,955 people
amployed In nori aquaculture there, the ratio of workers to machines has

reached 9.5:1.

The trend toward automatization is expected to continue. New, more sophis-
ticated equipment has been steadily appearing on the market. For example,
machines are able to weed out unhealthy sprouts, to control moisture,

temperature, density, and consistency in processing, and to cure and improve
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the grade of processed nori. These machines will in time result in lower

production costs and higher-quality product in the future.

Recent surveys by Zen-nori suggest that costs of production have stabilized
over the last few years. A study conducted in 1979 of 31 families in seven
prefectures (all operators of upper-middle-sized farms) showed cost per
sheet of nori produced to have stayed within the 13- to l4-yen~per-sheet
range for four years. A sample of 154 enterprises in Aichi Prefecture {near
Nagoya) also made during 1979, showed an average cost {per-sheet figure) of
¥ 14,71 /sheet (Table 7).

Table 8 gives a breakdown of operational income, expenditures, and other

details relating to nori culture for the year 1980,

Quality

The problems of industrial pollution of the coastal waters of Japan are well
documented. Ofl and chemical pollution have cost the Japanese goverrment
and industry millions of dollars in compensation and clean—up costs and, in
save areas, have caused the cultivation of nori and other marine products to
be stopped campletely. Over-farming and self-pollution are also serious
problems for the nori industry. Intensive cultivation often leads to out—

breaks of disease, a decline in praductivity, and lower—quality product,*+

For whatever reason (possibly an increase in pole vs. floating culture), the

percentage of lower—grade mori produced is reported to be increasing each

** Discussions of these problems recur in articles about nori cultivation
found in industry publications such as the Nori Times, Suisan Shuka, and
Nikken Shokuryo Shimbun. FPor example, see articles in the May 11, Aungust 1,
Aungust 11, and October 11, 1981 issues of Mori Times {Appendix C).
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TABLE 7

1979 PRODUCTION COSTS IN AICHI PREFECTIVE, KIZAKI COOPERATIVE

Aichi

Prefective

154 husinesses samples

Average silze of farm - 110 saku
Materials depreciation

Processing machinery depreciation
Personnel expenses

Water, heat, electricity

Boat-truck leasing

Other expenses

Expenses Total

1979 Gross Sales

Net Profit

1,023,544 ven

2,079,580

2,902,500
699,000

330,833

610,198

7,915,655

10,204,691

7,915,655

2,289,306 yen

Average total expenses - average total production = price per sheet neces-

sary to break even:

i.e., 7,915,655 yen ~ 537,826 yen = 14.71 yen persheet

Source: Nori Times, July 11, 1980
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TABLE 8

OPERATIONAL INCOME, EXPENDITURES AND OTHER DETAIL RELATING TO NOR] CULTURE®
for 1380 {Average Yalum)

ltem Unit All Japan Tohoicu Tokyo Say
Kuronon cuiture area m3 3,801 5,060 1.967
Aonof culture area m 95 -—_ -——
Number working daya day 125 95 144
Labor person 543 I 666
Family members
On watar men paraon 149 104 183
women parsn 18 50 7
othar employees person 14 Ll 21
On shore men person 139 96 164
woman peron 129 118 175
other ampioyesy peton 4 L7 42
Time worked hour 3, N2 1,993 1,549
Family members
On watar men hour 87 133 858
women hiour M6 223 128
ather employess hour 72 18 133
On share  men hour [} 478 906
wonmen Tour 14 ] T19 1,097
ather eamployaes LT ¢ 530 i3 215
Yield shaet 432,954 80, 260 182,408
Kuronori sheet 415,245 260, 250 350,988
Masenori sheet 12,733 -— 21,024
Aonori shoat 5,008 - 395
Aquaculture incoma 1,000 yon 83,1589 2,319.5 5, 562.3
Ineome from nor 1,004 yen ,139.4 2,252.5 5,562.13
Kurotiorl 1400 yen §,942.3 2,252.1 5,223.1
Masenori 1,000 yen 143.0 —— 134.6
AonoM 1,000 yen 0.4 -— 4.4
Other incomae 1400 yem 1%.5 §7.1 -—
Remtals 1498 yen b8 67.1 -—
By-products 1,000 yen -— -— -—-
Other 1,000 yen 0-9 —— -
Aquacultucs axpenditures 1,008 ywn 4,373.0 1,387.4 1,194.2
Wages smployesy 1,004 yen 9.6 Ti.8 227.8
Boat 1,000 yan 5T.0 64.1 33.3
Equipment/feailitios 1000 yen T8 488.7 168.8
CGoar 1,000 yen 184.0 - ———
Fusl 1,000 yen 155,23 342.8 N1.4
Seed (propagation stock) 1,000 yen M8 7.0 9.0
Puint 1,400 yan 4.8 —— -—
Processing suppliss 1000 yen 14,2 5.8 125.3
Other suppliss 1,400 yen S1T.7 497.4 132.1
Rents/Foews 1,000 yan 212,12 325.5 177.1
Sulas commission 1,000 yen 21,3 4.8 151.2
Business expanses 1,000 yen 7.4 -— 11.1
Other expendituras 1,000 yen 22.0 3.0 17.7
Price support essasment 1,000 yon 1,948, 1 1,466.9 1,702.8
Aguacy ture e 1,000 yen 1,7e5.9 1,047.3 2,364.1
Eatimated rettmn to family 1,000 yen 1,00L.9 1,048.1 2,376.7
Opersting costa 1,000 yan 5,334.9 £,415.7 5,574.4
Net peatit 1,000 yen 196.0 2,096.1 12.1
Irveated capital 1,000 yen 9,035.9 T,788.3 6,854.7
Fixnd anmpty 1008 yen 5,889.1 6,326.1 4,914.8
Ligus! assets 1,000 ysn 2,202.8 1,463.2 1,935.9
Intecent on investment
Capital nvestment 1,000 yen asr.1 T39.2 650,53
Aquaryture roceipts 1,000 yen £8.8 96.2 8.0
Production cogis 1,000 yen T,%1.0 5,154.9 6,224.9
Buy inexs profit 1,000 yun 1.0%3.2 2,835.3 462.56
Taxes 1,000 yan 308.6 Lo7.8 182.5
income after taxey 1000 yen 1,4719.3 1,155.8 2,181.2

—— s

“Gyogyo kerzmi chosa hokoku (Gyoka na bu), showa 35 { Fisherias economic resesreh
Nerinmissrsho, tokei jhaba, February 1987. pp. 224-217
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TABLE 3

(Continued)
ltem Dnit Tokai Ariake Sea [niand Sea
Kuronori culture area m; 2,330 §.807 3,983
Apnon culfure area m i4 -— 190
Number woncing days day 139 1 114
Labor pecmon 21 388 $68
Femily members
On water men permon 168 153 n
women parmn 1§ 82 1]
athar employess peraon 3 k[ ]
On shore  men person 187 146 124
women person 19 129 116
ather employees person 1} §2 96
Time worncsd hour 3,303 3,520 3,93
Family members
On wacer man Mok H aas 800
Waman Do 319 319 373
ather smployees hour 4 177 16
Cn shore  man hour I 430 82
women hour A54 803 TH
ather empioyees hour | 420 418 TI2
Yield sheat 413,001 50,925 131,678
Huronor sheet 190,728 201,587 413,307
Masanon sheet 19,950 359 4,78
Aonon sheat 2,32% —— 9,845
Aquacttiture income 1,000 yen 8,083.9 8,788.5 5,549 4
lacome from porl 1000 yen B,086.5 B,701.2 5.54.3
Kuronoe 14400 yen ,7TT.4 4,609.0 5,353.4
Masanori 1,500 yun M.t .2 124.0
Aonori 100 yem 0.5 _— 59.4
Othar ineome 100 yen 2.3 67.3 5.1
Rentais 1,500 yen -— a7.3 4.1
By-products 1,000 yen e -— -—
Gther 1,004 yen 2.3 — 1.0
Agquacy ture expenditures 1,000 yen 3,5238.2 3,552.1 4,487.7
Wagua amployews 1,000 ywn bl 519.56 432.3
Boat 1,00 ven 1.4 3.8 1.9
Equipment/Tacilities 1,000 yan 492.1 181.1 244.9
Gear 1,000 yan 14.4 11.7 3.3
Fuml 1,000 yen 158.0 191.5 283.5
Sead {propagation stosk) 1,000 yen 338 109.6 501.9
Paint 1,000 yen 0.3 9.5 5.5
Processing supplies 1,000 yen 1244 9.8 108.2
Other suppliss 1000 yem 142.5 630.0 595,1
Ron ts/Fees 1,000 yen m. 365.3 135.1
Sales commission 1,100 yen 251.5 241.5 211.7
Busness expenses 10600 yea 15.5 -— T
Othar expandihres 1,480 yen 5.2 6.7 0.3
Price suppori sases soant 1,000 yen 1,241.0 3,170.5 1,T67.2
Aquacuiture ea mings 10040 yen 2,545.7 3,118.4 1,08F.7
Estimated ratumn to family 1,004 yen 2.58.3 1,991.4 1,778.2
Operating costs 1,000 yan 6,045.6 7,843.5 §,283.9
Het prof it 1,000 yen 2.3 1,125.0 4.3
invested capital 1000 yen T.558.2 14,001.5 8,0%9.8
Fizwd anmets 1,0H) yen 5,155.4 11,789.0 5, TM.6
Lignid semts 1,000 yen 2,402.8 2,232.5 2,245.2
Interext on invas ment
Capital nvestment 14000 yen 17.3 1,328.7 TE2.0
Agquaculture receipts 1050 yen 25.7 527 88.9
Production voats 1,000 yen §,763.% 8,972.2 1,025.9
Busiress prof it 1,000 ven 695.0 203.7 1,476.5
Tazws 1,000 yen 81,9 403.1 3.7
Ineyme aftar taxes 1,000 yen 2,183.8 2,711.13 T7e.a
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TABLE 8

{Con tinued)
0-20 W-30 3050 5D or more
Item Unit hectares heoiares hectaras hectares
Kurowori culture aroa m2 1,895 2,559 1,955 §,407
Aonort culture area m e - 121 b1
Number working days 120 136 112 138
Labor permn 335 394 329 708
Family members
On water men paron 141 158 138 172
woman peraon T T2 74 31
afher smployess Darann 5 17 -] 29
On shore men parson 135 147 125 157
WO parsom 132 126 113 138
othar smployess peTon 1] T8 H i01
Time worked hour 1,824 3,120 3,08 4,317
Family membwry
On water men o 10 g52 &78 498
WOomsn hour pil] 278 343 477
other employess Tour 17 LH] 13 133
On shore  men houe 1l a4 754 1,061
women houe T50 408 07 1,123
atwr smployss e 288 23 300 307
Yield sheet I22,472 189,451 415,403 431,341
Kuronoel sheat 301,420 145,984 409,584 802,756
Mapenori swat 21,019 22,19 1,ns 12,170
Aooori shae b N 475 3,824 16,415
Aqueculture inoome 1,000 yen 4,15T.0 3,089.0 6,143.8 9,184.6
Income from nont LAM ven 4,144.8 5,087.3 6,100.0 9,179.2
RKuronori 1,000 yan 1,306.3 4,74 .4 B,002.9 1,048.3
Masanoc 1,000 yen 237.8 784 19.4 12.7
Aonori LA pem 0.5 4.5 20.7 19t.7
Othar income 1000 yen 12.4 L.7 13.6 3.4
Bentaly 1,000 yen 10.0 -— 43.6 5.4
By-products 1,000 yan ——— -— —— -
Other 1,000 yen 2.4 1.7 -— -—-
Aquactiitts expenditures 1400 yen 2.491.1 3,601.2 4,188.3 T.042.0
Wages ampinyses 1404 yen 192,1 184.0 135.3 §68.0
Boat 1,480 yen .7 28.4 0.9 80.3
Zquipman t/facilities 1,000 yan 120.4 1881 120.0 168.%
Gear 1,008 pan 19.2 5.8 3.4 11.9
Fual 14180 yen me.4 7.4 194.4 145.1
Seed {peopagation ntook) 1,000 yen 04.1 2138, 0 122.3 557.9
Paint 1,080 yan 1.7 3.3 5.2 5.7
Procescing supplies 1,000 yun 171.5 155.4 138.8 145.6
Othar supplies 1004 yan 182.3 194.1 $28.2 990.4
Rante/Fees 1,000 v n.7 202.7 306.3 84,7
Sales commission 1000 yun 173.8 8.1 19%.2 278.4
Business exparsmy 1,040 yem 6.2 B.1 6.5 3.8
Other expend]tures 1,000 yen 11.5 1Z.1 10,3 2B.5
Price support sssesament 1,000 yun 1,21%.3 1,341.8 1,914.0 i.nz.:
Adquaculture samings 1,000 pan 1,484.9 1,457.8 1,857.3 2,142.8
Estmated returm to Tamily 1,080 ymn 1,820.8 2,072.2 1,822.9 2,483.0
QOparsting conts 1080 yen 4,320.7 5,673.4 6,409.2 %,305.0
Het profit 1,000 yen 183.7 604, 4 3.4 J2o.4
[rwes tad copltal 1,008 yveu 4,3%0.3 8,758.9 8,017.3 15,397.4
Fixed ansuty 1,000 yon 1,19%.8 4,501.2 4,871.0 12,308.2
Liguid esants 1.000 ywn L,559.7 2,188.5 2,048.3 3,088.2
inthrest on investmant
Capital investrmant 1,000 yun we.8 B41.2 348.3 1,481.2
Adquinculture receipts 1,000 yen 11.9 19.8 7.2 143.9
Production costa 1040 yen 4,790.5 6,314.6 5, 8%5.5 10,348.2
Businveds prolit 1080 yen 833.5 1.24%.8 7it.9 1,78L.48
Taxms 1,000 ven 194.6 90.9 91.8 449.2
[seome after taxes 1,408 yun 1,270.3 L,T76.8 1.585.5 1,603.4
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year. Zen-nori and industry publications (such as Nori Times) constantly
stress the need to improve quality if real growth in consumer demand is to
be achieved,

An example of the problem is Kyushu's Ariake Sea region where production of
high—grade nori has fallen rapidly (Table 9}, Over 40 percent of the
region's 1980 crop sold for 1less than ¥10/sheet, which is far below the

break-even point. Product grade 2 and above was extremely scarce.

At present, there is no standardized procedure for establishing quality and
grade distinctions for nori in Japan. Typically, each region has {ts own
traditional approach. Aichi and Mie prefectures, for example, have seven
grades, Hyogo has 10 and Ariake has 13. Though all grading is based on
such considerations as color, texture, appearance, and taste, there is
considerable variation between regions and, it is reported, between harvests
for the same area. It has been claimed that seasonally hired local inspec-
tors often grade each harvest on its own terms and not against an objective

standard (Nori Times, April 21, 1980).

In general, high-quality nori is dark, almost black, glossy, pure with even
coloring and a smooth, consistent texture, Poor—quality nori is more green
or reddish in color, may be wrinkled with holes and have bits of debris
embedded in it (e.g., pieces of nylon from nets, hair, marine organisms, and
inorganic matter) as well as lacking 1in all the characteristics of high-

quality nori mentioned above.

Recently, there have been efforts to establish more objective standards of
grading, though a national system has not yet been achieved. Newly
developed machines using spectro—analysis (Nori Times, May 11, 1980) may

make standardization a realistic goal in the near future.
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1974
1975
1976
1977
1978
1379
1980

PERCENTAGE OF TOTAL PRODUCTION

ARIAKE SEA REGION, FUKUOKA PREFECTURE

Product Grades
1 2 3 4 5
12,74 20.17 26.73 24.70 15.66
7.65 16.32 22.49 26.86 26.67
3.14 12,34 15.92 23.18 43.42
6.45 11.64 19,79 45.52 16.60
10.06 12,01 17.02 42.33 18.57
l1.61 5.54 15,467 50.82 26.46
0.88 3.25 9.43 21.82 64.62

Source: Nori Times, September 21, 1981
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Chiba Prefecture Marine Research Center has developed a grading model that
provides a more rational approach to assessing nori quality. Table 10 shows
how this system works and how prices paid at the cooperative level are
linked to the various grades. Note that the primary consideration in estab-

lishing grade is color: Kkuro (black), tobi (red}, and kon {green—blue).

Westernization and Chaming Consumer Preferences

Poor-quality nori may, in fact, account for much of the nori industry's
current malaise. Post-war charges in consumer habits, however, must be seen
as having had a significant long-term impact on demand, Table ll reveals
that consmtpt‘ion of nori during the last half of the 1970s has remained
relatrively constant. Nevertheless, the pattern ¢f nori consumption during

this period has been changing.

Of the three most basic types of nori sales in the Japanese marketplace,
household, commercial, and gift giving, the largest segment, household
sales, has been declining as a percentage of total sales (Table 11).
Westernization of the Japanese diet has probably had the most to do with
this decline, having made its greatest impact on breakfast, the one meal at

home at which nori is most likely to be served.

More and more families in Japan have changed from the traditional menu of
rice, miso soup, fish, nori, and pickled vegetables to a Western—style menu
of eqggs, buttered toast, and coffee. BAn important reason £for the growing
popularity of the Western-style breakfast is its ease of preparation com

pared with the traditional breakfast.
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TABLE 11

PERCENTAGE OF NORI CONSUMPTION BY SALES TYPE, 1976-1981

Sales Type 1976 1977 1978 1979 1980 1981
Household 60 55 45 a4 43 44
Commercial 10 13 27 29 27 21
Gift Giving 30 32 28 27 30 29
100% 100% 100% 100% 100% 1008

Source: Nori Times, September 1, 1981; November 1, 1981
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Commercial sales of nori, on the other hand, have increased, both as a
proportion of total sales and in volume. This trend is consistent with
another Western custom, dining out (gaishoku}, for which expenditures have
been increasing steadily. 'The restaurant and sushi trade have been directly
affected by growth of the Japanese economy. Japanese consumers today enjoy
increased leisure time, a higher standard of living, and an appreciation of

"convenience factors" that has encouraged this trend.

Prices

Rising prices have been partially responsible for the slack consumer demand
of the past five years. Pigures 6 and 7 show significant increases in both
wholesale and consumer prices during the last half of the 1970s. Indexed to
prices in 1975 (which were depressed) , consumer prices peaked in 1979,
dropping off in 1980 by more than 24 percent, Wholesale prices in the
1981-1982 season are also expected to decl-;'.ne. Table 3 (page 3-8) shows the
actual cooperative consigrment sales average unit prices for the years 1973

through 1980.

Sales Promotion

In Japan, there are two times during the vear in which consumer activity is
especially intense. These periods are the gift-giving holidays of New Year
and O-Chugen, which fall during midsummer as part of the Buddhist festival
of O-Bon. Both holidays occur just  after workers are given their
semi-annual bonuses {(often equivalent to several month's pay), which serve
to ensure that most people are able to participate in the more commercial
aspects of the two holidays. Gifts are given to immediate business Supe—
riors and to other friends and associates with whom there may be obligations

3-24



FIGURE 6

Whoiesale Price Index
(1975 = 100}

/ N Nori

“w Salted £ dried
fisheries

products
Index -
h /’ Conposite
p _ ~® Foodstuffs
T of
oo
B L ¥ T T T v
1875 1976 1977 1978 1879 1980 YEAR
Iten Yagr 1375 1976 1977 1978 1979 1980
Composite 1000 t05.0 107.0 1043 1118 1318
Foods tuffs 1000 1088 1148 1116 1155 1241
I R
Salted, dried - . - .
Fisheries products 1ea0 | 109s | 1351 | 1641 | 1641 | 1501
Nori 1308 936 1176 1529 1104 1551
Source: Bank of Japan, Statistics Department, Information Bureau (Nichi=gin Tokeikyoku Sodanjo).
Notes: 1) Wholesale price indexes other than those for mori are for calendar years {January-Oecesber}.

2) sholesale price indexes for nori are based on average unit prices in cooperative sales for
the harvesting season of the previeus year {from a study by the National federation of Nori
and Shellfish Fisheries Cooperative Associations).



FIGURE 7

Consumer Price index
{1975 = 100}
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Foodstuffs 693 885 [1000 (1091 [1164 {1205 1231 1305

Dried goods 890 985 | 1000 |1047 |1162 [ 1283 1323 J 1409

Keri 1063 998 {1000 1015 |[1091 |1302 1401 ! 1497

Source: Prise Minister's Office, Statistics Bureas {mori consumer price indexes are for intersediate-
grade product).



(e.g., teachers, marriage go-betweens, etc.). Food products, boxed and

gift-wrapped, are often given during these times.

At the very top of the 1list of most popular gifts at this time is nori.
Nearly one-third of all nori produced each year (Table 11, previously) is
sold during the weeks immediately preceeding New Year and O-Chugen. To
capitalize on these consumer buying periods, nmnori is sold in gift packs
ranging from ¥ 3,000 to ¥ 3,500, the average amount spent for a gift by most
consumers.*** Market studies have shown that consumers percelve nori as
*miquely Japanese®™ and, as such, very appropriate for these traditional
holidays. Nori is also compact and lightweight, making it easy and inexpen—
sive to send by mail.

One of the fundamental responsibilities of Zen-nori is to assist in the
promotion of nori at both the regional and national level. 1In carrying cut
its promotional efforts, Zen-nori conducts each year a spring sales
campaign, a summer sales campaign, a fall sales campaign, and so on. Typi-
cally, Zen—-rnori will participate in agricultural and fishecies fairs, buy
television and radic commercial time, and assist local distributors with
point-of-sale promctions by providing free giveaways (for example, product
samples, shopping bags, tissues, irom—on patches for children, and so on).
Each year, February 6 is celebrated as "Nori Day" when similar promotional

activities are conducted throughout Japan.

*** Nori Times, December 11, 1980 (Appendix C).
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Over the last few years, Zen-nori has striven to focus promotion on such
Product concepts as nutrition, naturalness, and freshness. Slegans appear—

ing on 198l Zen-mori posters reflect this approach: *"Nori nutrition: FErom

the clean ocean directly to you,*

Promotional efforts have also been directed at educators and administrators
within the Japanese elementary and secondary school systems, emphasizing
nori's nutrition. Posters and bulletin board materials specifically for

this purpose were prepared and sent to over 23,000 schools in 1980.

Imports

The only foreign-produced nori to appear in the Japanese marketplace has
been from Korea. Korea, like Japan, has long cultivated nori by traditional
methods for its own domestic consumption. Over the past 20 years, Korea has
exported relatively small amounts of nori- to Japan under special arrange-~
ments with the Japanese govarmment. During this period, the volume of
Korean imports has fluctuated widely with a peak of approximately 580
million sheets in 1968 (Table 12},

4

Nori from Korea ceased coming into Japan altogether after 1977 when only 26
million sheets were imported. Problems with preduction and growing demand
in Rorea were reportedly the reasons for a ban on nori exports made by the
Korean goverrment. As a result, no imports of nori into Japan have occurred
over the last three years. The June 21, 1981 issue of Japan's industry
daily, the Nori Times, reported that Forea had requested a resumption of
trade and the right to import two milljon sheets in 198]. According to this

account, the request was expected to be approved. No other information is
currently available,
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TABLE 12

CRIED NORI
KOREAN EXPORTS TO JAPAN, 1960 THROUGH 1980

Value

Metric Tons 1,000 Sheets {million ven)
19640 202 96,974 562
1961 239 293
1962 236 429
1563 280 99,992 432
1964 487 1,887
1965 65 27 0
1966 1,230 511,717 3,474
1967 540,722 3,924
1968 379,971 5,953
1969 376,676 6,441
1970 476,652 3,098
1971 441,188 1,337
1972 : 75,593 768
1973 286,952 2,958
1974 7,11 59
1975 72,342 221
1976 ~ 10,660 42
1977 26,453 264
1979 0 0
1979 0] 3]
1980 0 0

Source: Suisan Swho, Fishing and Food Industry Weekly,
August 15, 1981 issue
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Exports

Until recently, world markets for nori consisted mainly of (1) Taiwan and
Korea, which not only cultivate nori traditionally on their own, but also
have been under the direct cultural, econamic, and political influence of
Japan through much of the 20th century, (2) the United States, and (3) other

contries which have significant numbers of Japanese and Korean emigres.

Over the last five years, several new factors have begun to influence
Japan's export figures. Japan's overall economic success and its aggressive
pursuit of export markets have resulted {in many Japanese businessmen living
permanently or semi-permanently overseas. Similarly, large numbers of
Korean and Japanese laborers and ergineers work and reside in several Middle
East countries_, such ag Saudi Arabia and Iraq, where large public works
projects are underway. As might be expécted, consumption of nori has

increased in cozhtries that have experienced growth of their Japanese and
Korean populations,

Although Korea periodically imrorts nori to cover for production shortfalls,
Taiwan and the United States together still account for most of Japan's
export volume (FPigure 8). In the United States, in particular, a new
phencmenon affecting export growth has ocrurred, Figure 9, showing nori
exports to the United States owver the past five years, reveals a many—fold
increase in exports of dried nori, the kind used as an ingredient in sushi,
as well as in roasted, seasonad nori. The growth of dried nori reflects the
growing popularity of Japanese food (sushi in particular} among consumers
other than the Japanese-tbxsinessman and Japanegse—hmerican communities.
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Million Yan

FIGURE 8

Total Exports of All Japanese Nori Products by Vaiue
19761980

1,400 T Total, all exports
1,300 -+
1,200 T
1,100 4~
1,000 +
900
800 +
700 +
600 +—
500 —+—
400 |
300 +
200
100 +
P
L L 1
1 1 v
1976 77 78 79
Year
Total
{Milion Yen) U.S5.A. Taiwan Ali Others
1976 318 193 64 81
1977 335 176 67 92
1978 786 341 114 K}
1979 957 542 242 172
1980 1,3 604 328 459 ¢

“In 1978 and 1980, Korea imported nori valued at
220 and 264 million yan, respectively, to make
up for domestic production shortfalls.

Source: Kanzeikyoku Boeki Tokei Shiryo
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Million Yen

FIGURE 9

Nori Exports to the United States

1976—1980

By Value {Million Yen)

700 +
Total
600
500 —-
400 — Roasted, seasoned nori
300 + .
Dried nori
200 +
100 +
l
i % ] i
1976 77 78 79 1980
Year
Roasted,
Oried Nori  Seasoned Nori Totai
1976 43,632,000 149.428.000 193,060,000
1877 40,117,000 135822000 176,039,000
1878 119,137,000 221,927,000 341,064 000
1979 250,887,000 291,101,000 541988000
1980 232,788,000 371,440,000 604228000
Source: Kanzeikyoku Boeki Tokei Shiryo



Dried mori exports have increased worldwide as Figure 10 (for Taiwan) and

Figure 11 raveal.

The expansion of nori consumption to include a broader, non—Oriental segment
of the American population has increased the interest of Japan's nori
industry and resulted {n several fact-finding missions to the United States
by Zen—nori. After visiting Hawail and west coast cities, representatives
of the Zen-nori delegations concluded that: 1) the quality of nori avail-
able in the United States is very poor, 2) Japanese restaurants, and sushi
counters in particular, are increasing rapidly, 3} nori's health benefits
should be emphasized to appeal to health—conscious Americans, and
4) roasted, seasoned nori should be promoted in the household market with

carefully designed programs of consumer education.

The Japanese nori industry has been very supportive of the State of
Washington's plans to establish a pilot project to cultivate nori domesti-
cally and sees the benefits of having nori produced in the United States as
far cutweighing the disadvantages. As the industry sees it, "distribution
in America‘'s vast market is difficuit. Production of nori in America,
however, would heighten interest among consumers and encourage development
of nori products appropriate for the American market. (Obtaining rights to
coastal waters in the United States is difficult, and expanding the area
available for cultivation would accordingly be a difficult process. Most of
the nori required to meet demand would, therefore, most likely be imported

from Japan  “wex

whxkd Nori Times, October 18, 1980
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FIGURE 10

Nori Exports to Taiwan
1976-1980
By Valua {Million Yen|

400 -+
Tatal
300 -+
o
@
>
§ Dried nori
Z
200 +
Hoasted, seasoned nori
100 4
e 1 , I ~
1976 1977 1978 1979 1980
Year
Roasted,
Dried Nori Seasoned MNori Total

1976 3,454 000 60,970,000 64,464,000
1977 4 687 000 62,210,000 66,907,000
1978 51,466,000 52,677,000 114,043,000
1979 141,969,000 100,802,000 242,871,000
1980 228,113,000 99.937,000 328,050,000

Source: Kanzeikyoky Boeki Tokei Shiryo.
Ministry of Finance,




FIGURE 11

Total Exports of Dried Nori {1,000 Sheets}
19651980

{Excluding Roasted, Seasoned Nori)

55,000 +
50,000 +
45,000 +
Value
Quantity (1,000 Yen)
40,000 +
1965 2,572 62,209
35000 + 1966 2,597 44,027
1967 1,582 36,434
Yen 1968 1,999 38,270
30,000 + 1969 2101 - 40,989
1870 1,458 41,101
1971 1,606 31,258
25000 - 1972 1,741 39,119
1973 1548 35,577
20000 L 1974 3,249 50,825
1975 2,620 53,733
1976 3,832 68,142
16,000 + 1977 3,380 71,413
1978 19,505 324715
1979 32,413 485,153
10000 + 1980 53,844 704,227

=

1965 1970 1975

Year
Source: Kanzeikyoku Boski Tokei Shiryo.
Ministry of Finance.




Considering Japan's technological expertise, marketing strength, and produc-
tion capabilities, it would seem crucial to the overall econamic success of
Washington's pilot project that the current cooperative, cordial relations

with Zen-nori and the Japanese nori industry be maintained.
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LIST OF JAPANESE IMPORTERY ORGANIZATIONS

JAPAN FEDERATION QF
IMPORTERS' ORGANIZATIONS

THE JAPAN DRIED LAVERS
IMPORT ASSOCIATION

ZENKOKU NORI KAIRUI GYOGYO
KYODO KUMIAI RENGO-KAI
{Mational Federation of Nori and
Clams Fisheries Cooperatives)

ZENKOKU KANSUI YOQY
KYOQOKAI RENGOKAI
{Assoe. of Marine Fish Culture)

NIHON BOEKI SHINKOKAI (JETRO)
(Japan External Trade Organization}

NIHON SUISANBATSU
YUNYU KYOKAI
{Japan Marine Products
Importers Assoc.)

Nihonbashi Daiwa Bldg.,
Nihonbashi Honeho 1-chome,
Chuo-ku, Tokyo 103

Tel.: 270-0791-5

e/o Toshoku Corp, Marine Producet Sec.,
Food Dept. No. 3,

2-4, Muromachi Nihonbashi,

Chuo-ku, Tokyo 103

Tel.: 245-2211

16-5, Takanawa 2, Minatoku, Tokyo, 108
Tel.: 443-8511

Suisan Kaikan, 2-1, Nakenoshima 2-chome,
Hyogo-cu, Kobe City, Kyogo-Pref., 752
Tel.: 681-9106

2-5, Toranomon 2, Minato—ku, Tokyo, 107
Tel.: 582-5511

Yurakucho Bldg., 10-1, Yurakucho 1,
Chiyoda-ku, Tokye, 100
Tel.: 212-86338
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NORI EXPORTERS TO THE UNITED STATES

l. Taiheiyo Boeki Co. Ltd.
2-4-1, Marunouchi, Chiyoda—ku, Tokyo 100
Telephone: (03) 213-3471
Telex: J 26424
President: Masao Nagoya
Export Mgr.: Setsuro Obara, No. 2 Foodstuff Department

Their U.5. outlet is:

Uwajimaya Inc.

519 - 6th Avenue 5., Seattle, WA 98164
Telephone: 206—624-6248

Telex: 25910 4444 009 SEASIA SEA
Import Mgr.: Mr. Oki

2. Tokyo Kyodo Boeki (English name: Tokyo Mutual Trading Co. Ltd.)
4-26-4 Taito, Taito—ku, Tokyo 110
Telephcone: (03) 835-810l1
Telex: J. 25231
President: wMNoritoshi Kanai
Export Mgr.: Isac Noji, Export Department

Their U.S. outlets are:

a. Mutual Trading Co. Inxc. -
431 Crocker 5t., Los Angeles, CA 20013
Telephone: 213-626-9458
Telex: 230 673-118
Person in charge: Yasuo Katsumata

b. New York Mutual Trading Inc.
165 Chubb Ave., Lyndhurst, NJ 07071
Telephone: 201-933-8555
Telex: 133192
Person in charge: Akira Takahashi

Remarks: Taiheiyo Boeki is the largest exporter to the United States
handling over 50 percent of the volume.
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IV. OTHER FOREIGN MARKETS

Introduction

A survey was conducted by stily team staff of potential overseas markets
other than Japan. This survey consisted of visiting, or otherwise contact-
ing, government officials, industry representatives, academics, and others
to collect specific infomation on market history, current market condi-
tions, and the potential for a United States-produced Porphyra product to

enter and compete in any of these markets.

The survey was designed to collect specific quantitative infomation, where
possible, through the use of a questionnaire. The questionnaire, Efirst
developed for a study visit to South Korea, was generalized for use in
interviews and correspondence with contacts in other countries. This ques~

tionnaire appears on page 4.4.

The following contacts were made in person, by telephone or telex, or by
written correspondence. Proprietary contacts are denoted by their position
description or title only.

Mr. Kyun Hyun Kim Assistant Director,
Director General Inland Fisheries
Production Bureau and Muactulture Branch
National Fisheries Administration Department of Agriculture,
286 Yang-Dong, Chung-Ku Kuching, Sarawak, Malaysia
Seoul, Korea

Telephone: 23-2037
Telex: K2335 FSHROK
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Mr. Man Jin Han

Federation of Fisheries Cooperatives
88, Kyung Wun-Dong, Chongro~Ku
Seoul 110, Korea

Telephone:
Telex:

724-8768, 723-4994
K24359 FISHCO

Mr. Jee~Dae Kim

Chief of the Aquaculture
Fisheries Section

National Fisheries Administration

286 Yang-Dong, Chung~Ku

Seocul, Korea

Telephone: 23~5584
Telex: K2335 FSHROK

Government Officlal
7 Masanuri St.,
Sikatuna village,
Quezon City,

3013 philippines

Professional Staff Member
Department of Botany,
University of Auckland,
Auckland, New Zealand

Botanist
Botanical Garden,
Cluny Road,
Singapore

Professional Staff Member
Department of Oceanography,
National Taiwan University,
Taipeh, Taiwan

Fisheries Researcher
1894 Likas Bay Rd.,
Kota Kinabalu, Sabah,
Malaysia

Mr. Ei-Ichiro Kaifu

Director

Zen-Nori-Ren, Zen—Nori Building,
2=16-5 Taknawa, Minato-Ku,
Tokyo 108, Japan

-2

Professional Staff Member
Botany Department
Faculty of Fisheries,
Hokkaide University,
Hakodate, Hokkaido,
Japan

Professional Staff member
Department of Zoology

Catholic Univ. of Santiago,
Avenida Lib. Bernardo O'Higgins,
Santiago, Chile

Seaweed Chemist
1349 Paqasa Awve.,
Zapote, Las Pinas,
Philippines

Director,
Lembaga Biologi Nasional,
Djakarta Xeta, Indonesia.

Goverrmment Department Head
1135 Rodriguez,

Makati,

3116 Philippines

Professional Staff Member
Department of Botany,
University of the Philippines,
Dilima, Quezon City,
Philippines

Director,

Institute of Oceanology,

7 Nanhai Road,

Qingdac, People's Rep. of China

Assoc. Director,

Marine Science Laboratory,

The Chinese Univ. of Hong Korg,
Shatin, N,T., Hong Kong



Industrial Phycologist Seaweed Trader

P.Q. Box 12-502 Lumbung,

Penrose, Auckland, Udjung Panda, Sulawesi,
New Zealand Indonesia

Seaweed Trader Dr. A.G. Untawale

Ka Wah Bank Bldg., Room 602, Senior Research Officer,
259-265 Des Voeux Road C National Institute

Hong Kong of Oceancgraphy,

Dona Paula, Goa
403 004 India

Seaweed Retailer Seaweed Biologist

Everfair Enterprises, South China Sea Institute
134 b Amoy St., of Oceanclogy

Singapore Shantou Experiment Station,

Yu Gang Road, Shantou City,

Guangdong Province,
People's Republic of China

Professional Staff Member Fobert B. Sheeks
Departamento de Botanica, Managing Director
Universidade de Sao Paulo, Develomment Management Ltd.
Caixa Postal 11461, P.0. Box 1637

Sao Paulo, Brazil Kota Kinabalu

Sabah, Malaysia

Foreign Market Survey Results

Korea - Nearly all nori in Korea is produced by single-family units, with
the exception of one larger production company. No lists of the growers are
available at the national level; however, such lists can probably be

obtained fram the local cooperatives,

Nori production figures from 1962 to 1981 appear in Table 13. These figures
are stated in thousand SOK; 1 SOK equals 100 sheets of nori. The low in
1962 was 1,720,000 SOK and the high in 1981 was 34,090,000 SOK. 1982

production is projected to be approximately 35 million SOK.
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h.

SAMPLE
QUESTIONNAIRE

Producers of Nori

1,

2.

3.
1i.
5.
6.

7-

Who are the major nori growers? Are lists available?

Are production figures available for current and past {up to 20

years) production? what are capabilities for future expansion of
the industry?

Generally, what is the distribution of nori grades produced?
What are major distribution channels for domestic use? For exports?
Can these channels handle increased production?

What are some of the peculiarities of nori faming (as opposed to
the Japanese system)?

Are any products, other than nori, produced from Porphyra grown
domestically?

Distributors of Nori {or Any Other Porphyra Products)

1.

2,

3.

4.
5.
6.

7.

Who are the major wholesale and retail outlets for nori? Are lists
available for thesge? -

What are major nori trade organizations?

Are export lavels controlled, either directly or indirectly, by
domestic demand?

Who are major trade partners for nori exports?
Are historic records available for nori exports?

What are current wholesale and retail price ranges for nori? 1Is
information available on price tremds over the past 10 to 20 vears?

What are the current trade restrictions, and/or other jurisdictional
problems, assoclated with importing nori from a potential United
States supplier?



TABLE 13

KOREAN NORI PRODUCTION

Year No. of SQK* Year No. of SOK*
1962 1,720 1972 11,520
1963 8,390 1973 17,280
1964 5,540 1974 27,220
1965 4,920 1975 22,340
1966 4,240 1976 21,620
1967 13,010 1977 29,090
1968 18,220 1978 11,950
1969 8,100 1979 23,610
1970 17,890 1980 29,240
1971 17,400 1981 34,090

* 1 SOK = 100 nori sheets
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The Korean government controls production at this time and estimates that

the country could easily produce 50 percent more nori.

All mori is graded by local cooperatives in each Kun (equivalent to a

county) and s graded into four grades of approximately equal proportions.

Most (97 to 98 percent) of all Korean nori is consumed domestically; the
only exports are to communities of Korean expatriates overseas such as in
Saudi Arabia. In the 1950s, 90 percent of Korea's production was exported
to Japan. In 1970, about 10 million SOK went to Japan, but Japan banned all
imports of nori from Korea a few years ago {according to the Korea officials
interviewad).

All rori is processed ang packaged at the household level and then delivered
to the local cooperative for grading. Following the grading, the nori is
auctioned off every Monday in each Xun to the distributors and individual
retallers. Distributors maintain a year-round supply of dried nori.

Nori production in Korea is similar to that in Japan except that there is
little use of automatic equipment. Eighty percent of the production is

still air dried {n the sun with only 20 percent being handled on any type of
automated equipment,

The growing season in Korea is from November until April or May, depending
on the water temperature, vhich cannot exceed 10 degrees C. Most of the
production is located along the southwest section of the coast of Korea

{approximately 80 percent) with the rest produced primarily on the west
coast, north of Pusan on the Yellow Sea.

No products, other than nori, are produced from Porphyra grown in Korea.
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The Federation of Fisherles Cooperatives is the only trade organization in

Korea and is the inspection agency designated by the government.

Exports are not controlled, but they have not found any ready matkets,
according to the officials interviewed. Thetre are no major traders cur-
rently in the market. There are no historic records available for nori

exports,

Regarding past and current wholesale and retail price ranges for nori, 1978
was a disastrous production year and fetched the all-time high price. The
wholesale price in 1978 rancged from 4,000 to 5,000 wan per SOK. In 1981 the
price had settled down to a range of 2,500 to 4,000 wan per SOK. The retail
price is approximately 20 percent higher. The current value of Xorean

currency is 708 wan equals 1 U.5. dollar.

Although there is no specific restriction on nori imports, it is classified
as being up to the director's discretion. " In reality, any imports would be
restricted because the Koreans feel that they can produce at least 50 per~
cent more nori. Historically the Korean govermment has a policy of being

highly protective of local production.

Although nori production has been erratic, it has been on an upswing since
1978. This trend has important implications with regard to Korea's abili;:y
to fulfill domestic needs as well as supply some export trade, The feeling
that production could be increased by 350 percent, although possibly
inflated, argues agalnst easy acceptability of a U.S. product by the Korean
market. This is probably reinforced by the fact that, although there is no
specific restriction on nori Imports as in Japan, Forean government agency

discretion and policy will be protective of local nori production.
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Australia/New Zealand -~ The import and market for Porphyra appears to be

unlikely.

India, Sri Lanka, Bangladesh, Burma, Peninsular Malaysia - Both Porphyra and

Monostroma are present but are not harvested or utilized. No market has

been identified.

Brunei - No information was reported on Porphyra or its marketability.

Porphyra is probably not indigenous to Brunei waters.

Sarawak — A local form of Porphyra {Porphyra vietnamensis) is found in the

rocky areas of Tanjong Kedurong and Tanjong Batu at Bintulu. Despite har-
vesting difficulties, local preference for this thin wafer of soup—grade
norl supports a amall local industry. There are no records of exports and
Porphyra beds are declining with the develoment of deep sea ports and ING
projects in the area. Porphyra production in Sarawak represents the most

equatorial production known.

Indonesia - A limited Porphyra market exists in the hotel trade catering to
Japanese tourists, principally in the Japanese—owned hotel in Djakarta and
in the hotels of the Sanur section of Denpassar (the market) in Bali.
Otherwise there appears to be very little Porphyra production or con-
sumption. However, in 1975, 49 tons of agar were imported (U.S. $98,000)
while over 8,000 tons of "seaweed” were produced and 1,900 tons were
exported (U.S. §58,000) according to fisheries statistics of Indonesia,

1976. It is not known which genera are being referred to in this account.

Singapore - A small Porphyra market is found in the hotel trade but there is

no farming or local crop.




The Singapore Department of Statistics Library provided import and export

figures for "seaweeds" (see Table 14).

TABLE 14

SINGAPCRE SEAWEED TRADE

Source Imports Exports
or Receiver kg kg

Hong Kong 7,593 54,090
Brunei _ 263
Sabah 86,236 614
Sarawak -— 11,549
Peninsular Malaysia 11,834 20,869
Sri Lanka —_— 6
Taiwan 6,000 3,000
United Kingdom C— 14,980
United States —_ 326,409
Dermark 409 521,247
France - 142,384
German Fed. Rep. - 12,000
Australia 12 —_

Philippines — Porphyra production and consumption appears to be limited to

research programs and local fishing commmities on Ilocos Norte, respec—
tively. Research programs are aided by JICA (Japanese International
Cooperation Agency). To date there is no exportation of Porphyra and very

little consumpticn.

People's Republic of China - The dried purple laver is utilized for food.




Production in 1980 was 7,200 tons with most of this being consumed locally.
The remainder is exported to Japan and southeast Asian countries. A domes—
tic market potential exists for much larger quantities if production costs
can be reduced and the locals can be shown additional ways to utilize this

product.

Talwan - A small Porphyra industry exists along the northeast shore. It is
harvested with other seaweeds like Enteromorpha during winter months, washed
through circular screen-bottomed forms, dried, and sold in local markets.
The product, a circular thick sheet (1.3 to 2.0 mm), is of poor quality. No
production records are available throuwgh those contacted (see discussion on

Taiwan In Section II.C).

South America - A large Japanese population in Brazil (over 800,000)

indicates at least a limited market potential, but no import market records

were made available to this inquiry. -

Africa ~ No Porphyra market or Porphyra import was identified.

Europe - There are scattered concentrations of Japanese throughout Europe;
however, the only significant concentration is in West Germany (12,649 in
1979). Although traditional nori markets may be limited, there is some
indication that the health food trade might offer some market potential for
an Merican-made Porphyra product. No specifics on market potential could

be developed within the time constraints of this study.
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V. THE DOMESTIC MARKET

Domestic Supply

The absence of any existing domestic production of Porphyra products focuses
the analysis of the domestic supply on the import sector. United States
import statistics are compiled by the Customs Department of the Bureau of
the Census, Itemized by commodity, categories are identified by TSUSA
(Trade Statistic of the United States) number. The category which includes
nori is ‘TSUSA No. 1824800, "Seaweeds ard Marine Plants Prep for Edible
Uses.™ Major suppliers are identified by country under this category, as
well as by quantity and value of imports. Statistics are available from
1960 through 1980 (Table 15), when about 1.4 million pounds were imported,
valued at about 5.5 million dollars. Thesa statistics indicate an average

current value of 54 per pound.

Japan is consistently the source of one half or more of the United States
supply, Importing predominantly (90 percent} to four major cities -
Honolulu, Los Angeles, New York, and San Francisco (Figure 12). The Stand-

ard Trade Index of Japan lists seaweed exporters as follows:

Aburamasa Shotin Obata Co.
Kadoya T. Katayama
Kobi Yoko Tayo Minka Karsha

Products included in the TSUSA category include seaweed products, such as
algins, which are used as food ingredients. No more specific identification
of product forms is provided. Nevertheless, as the major import centers are

also the major centers of Asian population, a more direct local consumption

5-1



8040 U 8IN(IR) LONMNPOIH,

€691 z'arl
raLL’l a'tgl
0098 RA
£Lg et
62z 80!
60Ep L'ee
o
8'0sY 90
'ary 90
889 90 98 EY
qELy ¥
oiie Vo
1088 20
oLy 29 Ly
yBEe ey 69
oyt o ot
gm 6L
L1t e
Flol wnifpeg  SMEQ QRO

Z861
§:1:11
- (A oy Tovg FAT: oe6l
ve gz L] 10z 9'899 6761
el 61z L9l zoe L, Uiel o098 BL6L
g9 009 8182 oty LL8l
- 8’507 q'80b 861
- 473 YEZE 948}
[ f4:]]
o9t vee £l Y o' 4TS £L0t
g'L zor LE zo o on o'Le zT'ize zL6l
o9 ' I | vl #iL €898 (¥7:]]
9t rol &'g9) 1zez 0261
rzi 982 992 8u6!
L'g8l gL anet goal
gt o9l 1'ogl Bl 1961
a8 orE LIET oo8i
9'gl gLy £ 906¢
el 081
zo ogs & ¥ol % vIZL (317,11
14118
1961
1006\
Amit nn oy Suoy |- W-WYD  BpRuen BRDY) undep

Buoyy

{s1e(j0p "5’} JO spUEsNOL] 1)

wiBi1Q 0 Anunod Aqg nsodsy peemees ‘8N

gL 378Vl

-2



FIGURE 12

U.S. Seaweed Imports from Japan
1980
Quantity (in pounds)

192,946

171,648

100,479



can be inferred. Table 16 ranks both the Asian populations and seaweed
imports by state. Malne is the location of Marine Colloids Corp., which
explains the fifth-ranking level of imports for that state (mostly supplied

by Canada).

Distribution Channels

The Japanese National Federation of Nori and Shellfish Fisheries Cooperative
Associations has sponsored three United 5States West Coast Nori Market

Surveys. The last survey was in June 1981.

The survey identified the existing market channels for nori in the United
States as illustrated in Figure 13. The Japanese exporting firms deal with
affiliated importers in the United States who distribute about 50 percent of
the total supply to supermarkets directly. Other wholesalers and military
markets represent another 30 percent of the supply. Restaurants purchase
the remaining 20 percent. Consumers are identified as Japanese nationals,
Japanese Americans, and Koreans. Some of the imported product is purchased
in bulk and packaged in the United States under the label of the dis-

tributor.

A local Washington distributor carries nori under his own label. The
product, a purplish-tinted (low-quality) nori, retails (the 1l0-sheet pack-
age) for about $1.89. The Cooperative Association's survey included sheet

nori prices by group:

o High-grade - $3.00 to $3.99
o Mediumgrade - $1.99 to $2.80
o Low-grade - %0.99 to 51.70

=3



TABLE 16

ASIAN POPULATION AND SEAWEED IMPORTS

(Rank by State)

Asian Population Seaweed Imports
1. California 1. california
2. Hawaii 2. HNew York
3. New York 3. Hawaii
4. Tlincis 4. Illinnis
5. Texas 5. Malne
6. New Jersey “ 6. Hashing’cor.l
7. Washington 7. Maryland
8. Virginia 8. Massachusetts
9. Pennsylvania 9, Florida

10. Maryland 10. Texas
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Existing Market Channels
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A medium-grade sheet is between $0.20 to 50.28., Wholesale costs were quoted
by Mr. Blake Rankin of Granum Co., Seattle, at approximately $0.11.5 for a
medium—grade nori. This suggests a substantial markup of 50 percent, typl-
cal of most specialty or goummet food items in retail stores. Mr. Rankin
purchases four types of nori products in modest amounts. He provided his

landed cost in Seattle:

Hoshi nori 50.085 per sheet
Sushi nori “B" $0.190 per sheet
Sushi nori "C“ $0.160 per sheet

Flavored nori $0.150 per sheet

Japanese statistics provide further detail (Table 17), giving nori data
specifically. The Japanese figures for dried sheets are given as the number
of sheets exported. Assuming a weight of 3 grams per sheet, the nori
exports (including roasted and seasoned r:ori) represented about 28 percent
of the Japanese seaweed exports to the United States in 1979 and 1980.
These figures are also more current than the U.5. data, showing partial

figures for Japanese exports to the United States during 1981,

The rapid and recent expansion of Korean exports to the United States
(Figure 14) has occurred over the last five years with a visible inter-
ruption during the 1978 production failure. Korean statistics are not
available to verify these figures and Korean producers claim they have no
significant export markets. It is interesting to note that the Korean
population in the United States has grown over 400 percent in the last 10
years (Figure 15), but neither the import data nor the population data

provide sufficient detail to allow evaluation for statistical correlation.
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TABLE 17

JAPANESE EXPORTS OF NORI TO THE UNITED STATES

Percent of
Estimated* Total Japanese
Sheets Weight in TSUSA Imports
Year . {x 1,000} Kg Pounds to U.5.A.
1976 2,715 15,391 51,779 13
1977 1,912 14,806 45,192 11
1978 6,071 16,876 77,360 15
1979 16,467 23,036 159,690 28
1980 15,407 31,478 171,290 28
1981 (partial) 3,997 6,307 40,340 NA

* Sheets are assumed to weigh 3 grams each.
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Another potential factor, or competitive edge, attributable to a domestic
operation would be the cost savings in shipping fees, duties, and other
charges associated with nori importation. A breakdown and description of
applicable charges to forelgn imports (in this case, Japan) is provided

below.

The Xorean nori production has grown dramatically over the last 20 years.
Japan was formerly the market for 90 percent of the Korean production but it
has banned or lijniﬁed Korean imports more recently. ‘The entire United
States market would amount to less than 0.5 percent of the Korean supply.
Consequently, even if the Korean producers captured a large share of the
y.S. market, they might justifiably claim no "significant® exports.
wholesale prices in Korea were quoted at $0.04 per sheet, while Japanese
costs are estimated at about 30.06 per sheet, indicating they have a com~

petitive advantage.

Potential Competition for Domestic Markets

The financial and economic feasibility of a potential Washington—based nori
culture operation is dependent, in some part, upon its vulnerability to
competition, both foreign and damestic. The major present threat is from
foreign competitors, as there is no evidence of any domestic West Coast
operations at the present time., Domestic competition could result in the
long term, as it is conceivable that individuals in Oregon and California

could adopt the Washington plan now being developed.
Foreign Competition

A Washington-based operation would have some competitive edge over foreign

campetition by the fact that the growing season could be extended to almost

57



twice that of some of the Pacific rim comntries, and thus result in lower
costs of production. This situation may indeed be true for certain grades
of nori by comparison with a country like Japan where labor costs are com—
parable with those in the United States. Based on the extended season, a
domestically produced sheet of nori could cost two to eight cents to produce
{Section IX.). This compares favorably with an average cost of nori
produced in Japan of approximately six to seven cents per sheet
{Section IX.). This comparison is not as Favorable for other Pacific rim
nations where operations are less industrialized, and where labor is sub-
stantially cheaper than in the United States-Japan case. Korea, for
example, has an approximate cost of production of 3.5 to 5.5 cents per sheet
(Section IV) for grades of nori that are generally lower in quality than
those produced in Japan and for the U.S. market. This could be detrimental
to the U.S. domestic production if the distinction and preference for
better—grade nori are not major considerations ameng United States nori

CONSUMers.,

Another potential factor, or competitive edge, attributable to a domestic
operation would be the cast savings in not paying shipping, duties, and
other charges associated with nori importation from another coumtry. A
breakdown and description of applicable charges to foreign imports (in this

case, Japan) is provided in Table 18.

The accumulation of all these costs amounts to about an additional half cent

per sheet. For an eight-cent sheet, this accounts for 6.25 percent of the

imported product cost.



{(Source:

Duty

Freight

Insurance

Custom broker charges

Other considerations

TABLE 18

JAFANESE IMPORT EXPENSES
Rankin,* personal communication)

All nori products except tsukudani (seaweed paste}
are classified as sea vegetables and are not
subject to duty. Tsukudani 1s classifiled as a
sauce and, as such, is subject to a duty of
7 percent.

Costs for freight are related to physical volume,
not weight. Expenses, therefore, fluctuate
slightly as a percentage of product cost, depend-
ing on the quality and value of the product
imported. A freight cost from Japan to the United
States is rowhly 1 to 5 percent of the landed
cost. One relatively small importer in Seattle
reports a cost of 4.6 percent for most of his
lowquality mori imports, The same importer,
however, realizes same savings by lumping his nori
products in with many other food products in the
same shipping container. Under this arrangement,
the freight company rate in the category for
*groceries* s slightly less than for "“sea
vegetables. ™

Rates among companies may vary but insurance is
relatively low. Seattle importers pay 0.00675 of
the value of the cargo, or a little more than half
a cent on the dollar.

Costs range from $80 - $150 per single entry of a
shipment. These fees are constant whether $10,000
or 510 million worth of product is impoerted. A
paper work fee, broker charges can be eliminated
altogether by the importer directly handling the
import procedures.

Sushi~nori, because it is vacuum—packed, occupies
little space and a greater number of sheets will
fit in shipping containers than other nori
products.

Some small-scale importers realize greater savings
by utilizing non—conference vessels which are,
according to one Seattle impeorter, “cheaper, just
as reliable and more responsive to claims® than
confarence vessels.

#Mr, Blake Rankin, of Granum Company, distributor.



As this additional import cost is ot substantial, it dees not constitute a
strong competitive edge for a domestic industry. Exports to the United
States constitute a relatively small portion of the total Japanese market.
The same is true of the KRorean market for nori. Unless a substantial
savings in cost of preduction is realized by a domestic industry, which
depends solely on a damastic market, foreign importers will be able to meet
or beat domestic prices (even at the risk of losing some profits) in order

to keep their United States markets open.
Damestic Competition

Porphyra is already collected, on a small scale, along most of the west
coast of the United States and used as a food. It is conceivable that any
measure of success with Porphyra farming in hta;shington could lead to the
development of similar operations elsevhere. Candidate culture areas would
be similar in physical and chemical oceaneqraphic character to the waters of

washington in general, and Puget Sound in particular.

The quality of water in Puget Sound for Porphyra depends largely on charac—
teristics of source waters, circulation patterns, mixing, surface exchange,
and local chemical processes. Fresh water enters the Sound at the surface
primarily from the larger rivers, and coastal seawater flows in through the
Strait of Juan de Puca at depth. These two sSources with opposite flows,
plus the tidal intennixing, tend to maintain a steady water quality balance.
Surface salinities can increase fram near zero, at a river mouth, to about
32 ppt on the coast. Overall, the waters of the Sound are a dynamic mixture

averaging roughly ten parts of coastal water to one part of river water.

Surface temperatures vary seasonally between 8 to 13 degrees C, although

some extreme low and high temperatures can occur. Oxygen in the surface
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waters is replenished by surface exchange and photosynthesis. The primary
source of phosphates is the inflowing seawater rather than the river water.
Phosphate is generally available then to surface waters where mixing occurs
between upper and lower water layers. Other nutrients may enter the Sound

in river water or other fresh water sources.

Within this envirorment, Porphyra species are diverse and abundant. Their
distribution extends throuwjhout the San Juan Archipelago, the Strait of Juan

de Fuca, and Puget Sound proper (Mumford, 1980).

Good conditions for the proliferation of Porphyra, however, exist in many

areas., These conditions have been summarized by Merrill {1981):

Optimal temperature 8 - 12 degrees C

Light intensity 5,000 lux

Optimal salinity 20 - 30 ppt

Optimal pH 8.0 — 8.2

Nitrogen level 0.07 - 0.8 mg/1
Phosphorus level 0.005 « over 0.20 mg/l
N: P ratio 10:3

Current speed 1 - 1.5 knots

Wave heights up to 1 meter

It is possible that wild stocks could be harvested and manufactured into
some product form. A collection of Porphyra species was harvested recently
by DNR personnel and sent to Japan for processing into sheets. A fair

product resulted. Porphyra abbottae proved best in quality. Near San luis

Gbispo {(California), a family of Japanese origin ran a wild crop Porphyra

harvesting business for several years (ending in 1977), marketing their

511



product on the West Coast (possibly San Prancisco and Vancouver, B.C.) and

in Hawaii through the Wing Coffee Company.

Woessner, Sorenson and Coon (1977) describe the epiphyte Porphyra
nereocystis occurring in considerable guantities, approximately 500 wet
kg/lm, along the central California coast during the winter. Some of this
Porphyra was processed into nori sheets ard found to be similar in quality
to foreign noris. They point out, however, that harvesting American Por-

phyra is, at best, economically marginal.

There is little quantitative information on the abundance in British
Columbia of Porphyra, but sizeable natural stands occur in many areas
(Skagel, 1971). The same can be said for the Oregon coast and many parts of
California. Table 13 shows the seasonal occurrence of several Porphyra

species along the northwest coast of North AMmerica.

Tt i{s reasonable to assume that a successful seaweed culture industry in
Washington would generate interest in culturing Porphyra in other areas,
rather than harvesting natural stocks. This in turn could lead to domestic
competition for domestic markets initially. The degree and impact of this
competition would depend naturally on the availability, flexibility, and

character of target markets.

Although domestic competition is not a factor of Iimmediate concern with
regard to establishing a seaweed culture industry, securing local markets
from potential competition msy became a priority once a culture operation

appears to be economically viable.
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TABLE 19

SEASONAL OCCURRENCE QF PORPHYRA SPECIES
FROM THE NORTHWEST COAST OF NORTH AMERICA

Spring-Summer Winter-Spring Year Round
P. perforata . pseudolanceclata P. sanjuanensis
P. abbottae schizophylla

o]

. kanakaensis

BQEnfussii

schizophylla

SR

o

miniata

Ry

P. variegata

{°

ner tis

R IR
B
|

Source: Garbary, et al, {1980).

occidentalis
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VI. MARKET PLAN ANALYSIS

Althowgh proposed domestic wventures will be producing the same marketable
commodity, their objectives and strategic merketing approaches will vary.

This is best demonstrated by the differences in targeted market share:

Farm Size

200-5aku  300-Saku 2,000-Saku

Estimate of yearly production in sheets 2 million 3 million 20 million

Estimated target market share 2% 6% 20%

These percentages are based on an estimate of a total damestic market for
nori of 50 million sheets. Reviewing the Japanese statistics, their highest
import level to the United States accounted for 25 million sheets. If
Korean imports are of a similar cuuposit-ion (about 30 percent nori), they

could provide another 25 million sheets.

Smaller facilities have neither the profit nor the volume to Jjustify an
extensive market plan. Each facility will probably enter the existing
wholesale distribution channels without notable impact, and will be a “price
taker,” (i.e., not having sufficient volume to affect the going price
greatly) . Greater profitability will be achieved if an operation can find a
specific market niche for "value—added® products. Specific market segments
wvhere this could occur are discussed in the following section. The
ingenuity and attributes of the particular operation will be the factors

determining the best approach.
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The larger 2,000-saku facility is faced with a more substantial marketing
objective. It must displace a healthy portion of the existing supply or
significantly expand the existing market. Most likely a combination of the
two will occur. A possible marketing approach would include a combination

of markets, probably entered in phases:

1. Bulk commodities

2, Military procurement

3. Irgredient sales

4. Restaurant and food service
5. Specialty foods markets

6. Mail order

7. Supermarkets

Each of these market segments has specific requirements which are compared
in Figure 16, Therefore, each nust be- individually considered and a
specific plan developed. Careful evaluation is necessary in the planning
stage, and product introductions must be given substantial support. Test
marketing concepts for each segment are recommended, A regional marketing
approach, targeting the West Coast and Hawaii, is advisable for larger

market segments. Some specific information on various segments follows.
Bulk Commodities

The major importers have the established distribution systems which supply
the existing market, Price and quality of Washingtongrown nori will be
major factors for market entry; however, established relationships and
preference for “authentic® nori may hamper penetration. Ties with Japansse

trading companies are long standing. The rapid growth of Korean imports,
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FIGURE 16
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however (discussed in Section V), suggests that new sources are accepted on

a competitive basis. Major

Table 20.

importers on the West Coast are listed in

TABLE 20

MAJCR WEST COAST IMPORTERS

Ikeda and Company, Inc.
912 Maynard Avenue Scuth
Seattle, Washington 98134

Seasia (Uwajimaya)
P.0. Box 3642
Seattle, Washington 98124

North Coast Importing Company
P.D. Box 3111
Seattle, Washington 98114

Anzen Pacific Corporation
P.0. Box 11407
Portland, Oregon 97211

North American Trading Company
412 R Street
Sacramento, California 95814

Hosoda Trading Company
Sacramento, California
{full address unavailable)

Cisco Food Company

14108 Southwestern Avenue
Gardena, California 90247

Military Procurement

New Meiji Trading Corporation
1620 Wast Redmond Beach
Gardena, California 90247

Nishimote Trading Campany
410 East Grand Avenue
San Francisco, California 94080

JFC International, Inc.
445 Kauffmann Court
South San Francisco, Califernia 94080

Mutual Trading Coampany, Inc.
P.0. Box 2919

Terminal Annex

Los Angeles, California 90051

Central Boeki (USA Limited)
32-26 Greenpoint Avenue
long Island City, New York 11101

Marukai Corporation
New York, New York
{full address unavailablej

Although military purchases are mentioned in the Japanese Nori Association
analysis of the U.S. market, this could not be confirmed. The Defense
Personnel Support Center, Philadelphia, Pennsylvania handles most of

military food procurement. It had no listing for nori or anything similar.

63



Nori does, however, appear reqularly in the ethnic food sections of most
military commissaries, notably in Hawaii. It is probably purchased directly
through the procurement offices at base level, whic have the authority to

make local purchases of small volumes of specialty amd ethnic foods.
Ingredient Sales

Broken nori pieces can be sold in bulk for food ingredient use. Developing
such an outlet in the United States for broken nori would be beneficial as
little additional manufacturing costs are involved. Likely targets are
spice or flavoring manufacturers, such as Crescent Manufacturing, Seattle,
washington; Schillings, Specialty Brands (Spice 1Islands Brand), San
Francisco, California. These companies have existing regional retail dis-
tribution channels. Dick Weaver, Vice President of Crescent Manufacturing,

expressed interest in exploring new product concepts utilizing neori.

Restaurant/Food Service

The greatest growth in domestic nori consumption appears to be generated in
this market sector. Preparation of sushi in most Japanese restaurants is
left to cooks trained in Japanese traditional methods. This characteristic
may prove a barrier for a damestic product. The desire to utilize "authen-

tic® Japanese nori would probably be most pronounced in the “white
tablecloth” sector of the trade.

The Chalon Corporation of Bellevue is a Japanese-based company which plans a
chain of restaurants in the United States. They have expressed interest in
using Washington state agricultural products in their restaurants both here

ard in Japan, which might help overcome other buyers' resistance to

Washington—-grown nori,



Sea Galley restaurants in Washington have demonstrated innovative management
which has been rewarded with good growth. They have a more general clien-
tele and would provide a good vehicle for expanding the consumption of nori

into the American populace.

Although the restaurant business offers greater concentration in use,
distribution and marketing requirements for a 1limited preduct line are
prohibitive. For this reason, direct sales opportunities to chain opera-

tions should be emphasized.

Specialty Food Markets

As a high-priced luxury food and gift item, nori best fits the specialty
foods approach to retail trade. Both the health food and goummet food
segments merit consideration. Mr. Blake Rankin, of Granum Company, cur-
rently distributes nori products to health food outlets. Its high protein
and vitamin content, as well as additional health benefits claims, give it

appeal to that clientele.

The gourmet market is one of the fastest growing areas in the food industry
{see following Wall Street Journal article}. Interest in Japanese food has
been demonstrated in recent articles in various gourmet cooking magazines.
Promotion and packaging are especially important to success in this market

which is most similar to the Japanese nori gift trade.
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Some insight into the American gourmet market is available through the

following sources:

MASFT, The National Association Telefood Magazine
for the Specialty Food Trade P.0. Box 156
Jean Fram, Executive Secretary Hinsdale, IL 60521

1270 Avenue of the Mmericas
New York, NY 10020

Mail Crder

Another good growth segment, the mail order market for nori, is unknown. It
is probable that ready-to—eat food products and seasoned nori products would

have the greatest chance for success.

Traditionally, the mail order customer has been an affluent educated New

Englander. Of late, the Alaskan market has become very active. The Alaskan
exposure to the Japanese culture would suggest that it is a better target

area than the East Coast.

Supermarkets

The supermarkets, being extremely competitive and low margin, offer oppor-
tunities for higher volume sales. A sales force to service the stores is
recessary. This is most cost effective when a substantial line of products

and demonstrated customer demand exist.



Considerable investment in consumer aducation will be required to accomplish

the necessary market develogment. A prospective marketing budget should
include:

Market research
Trade advertizing
Magazine/radic advertizing

Pre-/post-awareness studies

Public relations
Spokesperson
Home economist
Recipe development
Publicity releages
Press Functions

Such a program developed for Alaska Seafood Company, for example, required

an annual budget of one half million dollars, and covered the entire United

States,

Aggressive marketing campaigns carried out by distributors cost 100 to 300

percent of gross revenues during introductory phases, and about 40 percent

thereafter.
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VII. OPERATIONAL ASSUMPTIONS AND REQUIREMENTS

Introduction

The profitability of nori production is affected significantly by the
"economies of scale," as is typical of all processing operations. This
factor must be carefully considered in evaluating the feasibility of a
Washington state-based nori industry. Consequently, this evaluation con—
siders an array of sizes for small-scale, owner—operated famms, as well as a
single large-scale operation which will probably be organized as a corpora-

tion, a cooperative, or a partnership.

A series of operational assumptions for the wvariocus levels of production
were made and are explained in this section, as well as the estimated
requirements for equipment, facilities, and labor. The materials and
utilities required are detailed in a series of notes related to the cash

flow evaluations.

The baseline evaluation assumes that wetlands for nori production will be
leased from the Department of Natural Resources at a set fee of $1,000 per
acre per year. Other lease options are also considered, and various lease
arrangements are evaluated with regard to their effects on the rate of

return on equity.

Operational Assumptions

A number of extensive operational assunptions wera made in order to evaluate

the economic viability of a Porphyra industry in ihe Puget Sound region.



The assumptions were developed threugh numerous sources, and with the assis-
tance of the Department of Natural Resources staff familiar with nori cul-
ture in Japan. These assumptions are based on a modification of the
Japanese system. The projected annual cycle for the Pacific Northwest is
shown diagrammatically in Figure 17. The assumptions were reviewed and
adjusted as necessary during the course of the project as more information
became available. The assumptions also reflected anticipated differences
for the envirommental conditions of Puget Sound. One major difference, for
example, 1s the local utilization of 200 harvest days per season. This is
twice the lemgth of the harvest season in Japan (see Table 7, Section III),
but is based on the longer period of potentially good growth conditions in
the Puget Sound. This longer season could Provide a major competitive edge
to Washington nori growers., It essentially doubles the capacity utilization
of any facilities investment. This in turn spreads the costs and reduces
them on a per unit basis. while some resistance to the 200-day season may
develop, especially in multiuse wetland areas, it would be to the benefit of
any new industry if the longest growing season practicable was allowed.
Certainly the longer season, and the other assumptions affecting expected
yield, are critical to the accuracy of this economic evaluation. They must

be carefully noted, tested, and adjusted during the planned pilot study.

Seeding Assumptions

The Japanese grower uses about six oyster shells (upon which the Porphyra
Spore, or the “conchocelis," has attached itself) per net during seeding.
As the available oysters shells of Puget Sound are larger than those used in
Japan, if it is assumed that three or four shells per net provide the equiv-

alent surface area and produce the equivalent numbers of spore. The shells

-
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will be strung to facilitate cleaning, and placed eight strings to a bar
suspended over the seeding tanks. Ten bars, totaling 1,200 shells, fit over
each four-foot tank, Thus, three tanks will be sufficient to produce seed

for a 100-saku operation using 700 nets per season.

Production Assumptions

Production of Porphyra, based on artificial propagation, requires the seed-
ing of seven sets of nets for each saku. The estimated 200 harvest days in
Puget Sound, which does not include holidays and weekends, suggest about a
280—-day season. The nets are harvested on a rotating l0-day cycle. This
allows about 40 days of algal growth per net. The production period lasts
nine months from the beginning of October to the end of June. In Puget
Sound, the seeding time will therefore occur in August, and the nursery
period in September.

A yield of 5,000 sheets per harvest day per 100 saku is assumed. Based on
500 sheets per net Iharvested at a rate of 10 nets per day for a 200-day
harvest season, a l00—saku farm would produce cne million sheets per season.
This is higher than the Japanese average of 300 sheets per harvest, ard is
based on typical production levels. It does not include production failures
and marginal operations, as does the average estimate. Nevertheless, the
figure is substantially lower than that of 3,000 which was quoted by a
visiting Japanese consultant (Mr. Inayoshi) after inspection of the Puget
Sound area. This is impressive, considering the Japanese peak harvest is
considered to be 1,000 sheets per net., As this assunption has an enormous
impact on gross revenues, it is another key factor for testing with the

pilot study.
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The nets are set in frames of six, and harvested mechanically. Space
requirements for the growing area are based on a rate of 1 unit of cul-
tivated area for 12 units of farm area. Therefore, only about 1/12, or
8 percent, of the leased space is occupied by this arrangement. Limited
availability of wetlands, or high user fee rates, could result in a more

densely compacted net layout.

In summarizing, the general assumptions regarding Prophyra culture in Puget

Sound are:

1) artificial propagation

2) 200-day harvest season

3} approximately 40-day growth per net

4) 1l0-day rotating harvest cycle

5) harvest fram October 1 to June 30

6) August seeding

7) September nursery period

B) vyield of approximately 500 sheets per harvest per net
9) 12 saku per acre of wetlands

10} 3 harvests per net

Processing Assumptions

It is assumed that the processing systems are based on the "one-man® fully
automated sheet forming and drying equipment. This, and other specified
processing equipment, are the most advanced {items in modern nori processing
facilities in Japan. All equipment is compatible for continuous—flow
processing. Less fully automated processing equipment is available but

requires increased labor and greater skill,
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Operational and Facilities Regquirements

Labor and EZquipment

For the purposes of this analysis, it is assumed that a small nori famrm
employs one full- and one part-time laborer, as well as the salaried
owner—operator. Furthermore, it uses the smallest (three-sheet) nori
processing machine at 83 percent capacity for four hours a day (Table 21).
Doubling the farm to 200 saku requires an eight-hour processing operation,
and the labor requirements are doubled. A 2,000-saku operation uses four
large (five-sheet) lines for two shifts per day (Table 22). Epployment

requirements for a 2,000-saku operation are given in Table 23.

During the initial year of operation, considerable training of the labor
force will be required. Some labor costs incurred during this period will
be eligible for reimbursement under the -federal CETA programs. These are
administered in Washington by the Private Industry Council (PIC), Seattle,
Washington. Training programs could be run by the individual operator, or
through an industrial organization such as the Northwest Nori Growers

Association.
FPacilities

The small-scale farm requires about 1,800 square feet of processing space
(Table 24). The harvest is processed immediately and no inventory is main—
tained. Frozen storage capacity is purchased locally for seasonal storage
of the seeded nets. 2Any harvested nori which cannot be processed the same

day can be held in frozen storage and processed at a later date.
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TABLE 21

ITEMIZED EQUIPMENT LIST - 100-SAKU FARM

100-Saku  Estimated Freight/Handling

Duty Duty Total
Numbec Cost and [rsurance Rate Amount Coat

Hatchery

Seeding bags "Henzubo Sheet” 8 oo 38.00 {13%)* 5% 75.00 414.00
at 50.00 sach

Taks 4-loot by $=foot 3 480 - - - - 480.00
at $160,00 each

Miscullaecus {ineludlng brushes) 156 — - - - 136.00
at 20%

Production

Boat-Yamaha, 8m by 2m 1 4,500 4,104,00 (91%) 1.9% 85.50 §,685.30
st 4,500

Viotors
40 o at 1,500 1 1,500 - - - - 1,500.90
25 hp at 1,300 1 1,300 - -- - — 1,300.00

Nursery [ramas “Inayochl” b} 4,800 2,250.00 (479%) B.1% 172.00 7,222.60
at 150.00 each

Hats FL L] 9, 800 1,250.460 {13%) 5% 2,450.00 13,500.00
st 14.00 each

Anchors - 45 kg {100 pound) 140 1,100 —_ — - - 1,100.00
12 mm at 24,000 1,400 162.00 T(13%)* 25%* 350,00 1, 932.00
10 mm et 12,980 100 91,00 (13%)* 25%* 330,00 988. 04
4 mm at 1,800 80 7.80 (13%)* 25%)* 15.00 82.80

Spreader poles {15/set) 240 2D -— —_ - - 720,00
at $3.00 each

Basioats 20 00 — - —_ — 200.00
at $10.00 each

et begs {0 180 20.30 {13%)* 25%)* 40.00 260.80
at 54.00 sach

Harvester "Narusel™ 1 1,400 440. 00 {I1%)" 4.7% £5.80 1,905, 3¢
at 51,400

Motor - Honda $130-LPO 1 150 80 (9%) 3 3 22.30 332,50
at T80

Wastwr-Watanbe WBJ 1 1,100 150. 00 {21%) 3% 105,04 2,435.00
at 2,100

Cutt.rlftqi- éﬁ:ts( "Separator” 2 3,800 240.00 (5%) 5.1% 15%.00 3,392.00
ak i,

Miscelimaous at 10% 2,929 - -— . - 2,929.00

Brocessing

Chopper/Rinsarf Apportioner 1 3,000 1,500.00 - % . 6,7
Watansbe SK at $5,000 ’ ' (30%) % 230.00 1750.00

Dryer/Processor "One Man" 1 35,000 16,500.00 - . T
35 Niehimo at $38,000 ' ’ (30%) %* 2,750.00 4,250.08

Slurry Pump 1 2,300 50,
Watanabe BZ at $2.500 0.00 (30%}= F A 125.00 3.375.00

Wiscellmeous at 10% 6,250 —_ —— —_— — s,z;n.g
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TABLE 22

[TEMIZED EQUIPMENT LIST - 2000 SAKU

100~3aku  Esti mated Feaight/Handling Duty Duty Total
Number Cast and inyurance Rate A mount Cost

Hatehery

Sesding bagz "Hanzubo Sheet" 120 6,000 780.00 13% 25% 1,500.00 B,280.00
at 50.00 aach

Tanks 1-foot by 4-foot 8 360 —_ - - - 460,00
at $160.00 each

Hiseellsneous (including bDrushes) 606 - - - -— 496,00
at 20%

Laboratory Equipment — 10,000 - — - —— 16,900, 00

Production

Hoat-Yamaha, 8m by Im 4 18,0400 - - - - 14,000
ai 4,500

Motors
40 bp at 1,300 4 5,000 - - - _— 6,000. Q0
35 hp at 1,300 4 5,200 — - - — 5,200.00

Nursery {rames "Inayochi” 840 9%, 000 45,120 47% 8.1% 1,T76.00 148,886.00
at 150.00 ench

Nets 14, 000 182,000 23,580,090 13% 5% 45,500. 00 251,160, 0
at 14.00 esch

Anchors - 45 kg (100 pound) 2,000 - — -— -— - 22,000.00

Ropes . -
12 mm at 480,000 18,000 1,840.00 14% 5% 7,000.00 13, 640. 00
16 mm at 159,000 14, 000 1,820.00 13% 25% 3,300.00 19,320.00
4+ mm at 18,000 1,200 154.00 13% 25% 3o0.00 1,656.00

Soreader poles (15/set) 4,800 14,400 —_ - - -— 14, 408. 00
st $3.00 each

Baskets 400 4,004 — - - - 4, 000.00
at §10.00 each

Net hags 800 3,200 116.00 13% 25% 200.00 £,4$15.00
at $54.00 each

Harvester "Narusei" 4 5,200 1,612.00 % 1.7% 244.00 7,086.00
at %1,400

Motor - Honda GI54-LPQ 4 3,000 240.00 8% 3.0% 90.00 3,3%0.00
at 750

Washer-Watanbe WB3 3 18, 800 2,016.00 12% 5% 840.00 19,658. 00
at 2,100

Centrifuge (Nets) Separator 8 15,200 912,00 5% 5.1% T75.20 16,887 _00Q

Miscellaneous — 41,220 — —_ -— —_ 11.220.00

Processing Chopper/Rimer/ Apportioner 4 20, 00D 6,000.00 0% 5% 1,800, 00 27,000.00
Watanabe SE at 55,000

Deyer/Processor "One Man” 14 260,000 78, 000.00 0% 3% 13, 004, 00 351, 000. 00
Mode]l "3" Nichimo at 65,000

Shrry Pump 4 10,000 1,000,00 30% 5% 500.00 131,500
Watanabe B? at $2,500

Miscellmeous at 10% - 19,000 -— - - — 29,000,509

1,042,278,
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2,000-5AKU LABOR ESTIMATE

TABLE 23

Rate Monthly

Station No. per hour wage

Per dock 2 $6.00 $2,112
Washer/chopper 2 6.00 2,112
Packager 4 6.00 4,224
Warehouse/shipping 1 6.00 1,056
Supervisor 1 10.00 1,760
Field supervisor 2 8.00 2,816
Field crews 10 6,00 10,560

24 24,640 x 1.20% = 29,568

General manager
Production manager
Secretary

Technical

Annual salary

$36,000 -
24,000
12,000

18,000

7-8

Monthly salary

$3,000
2,000
1,000

1,500
$7,500 x 1.20% = $9,000



CAPITAL COSTS ESTIMATE

Total equipment
Equipment installation
Truck (used)

Building, 1,800 square feet
at $35/square foot

Site - 1/2 acre

Installation utilities
electrical at 5%

Mechanical
at 20%

Total equity investment
Sales tax
at 6.1% (deferred}

Initial working capital
required

TABLE 24

100-5aku 200-Saku 300-Saku
$140,700.00 $190,700.00 $240,000.00
14,100.00 19,070.00 24,000,00
5,000.00 5,000.00 5,000.00
63,000.00 63,000.00 63,000.00
10,000.00 10,000.00 10,000.00
3,150,00 3,150.00 3,150.00
9,450.00 9,450.00 3,450.00
$245,400.00 $300,370.00 $354,600.00
14,970.00 18,320.00 21,630.00

$ 50,000.00 $ 60,000.00 $ 70,000,00
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For the large 2,000-saku operation, processing space of 15,000 square feet
is specified (Table 25). This area provides space for holding tanks with
circulatirgy sea water to store harvested nori prior to processing. Space is

also provided for the laboratory and hatchery operation, and an office.

TABLE 25

2,000-5AK) - CAPITAL COST ESTIMATE

Total equipment $1,062,273
Equipment installation 106,227
Forklift 2,000
‘Trucks, 2 at $5,000 each 10,000
Building, 15,000 square feet 390,000

at $26/square foot

Cold storage, 3,600 square feet 360,000
at $100/square foot

Saltwater circulation system 50,000
and holding tanks

l-acre site — waterfront with dock 150,000

Installation of utilities

Electrical at 5% building cost 19,500
Mechanical at 15% 58,500
$2,208,500

State sales tax at 6.1% $ 134,718
Working capital required at 18% $ 600,000
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The four processing lines run parallel and are operated in pairs, with a
shared packaging area between each pair. These areas can accommodate addi-
tional packaging equipment, but only bulk packaging is considered to be

practical initially.

Specifications for equipment made by Japanese manufacturers have been used
to estimate production capacity, as well as utilities and space require-

ments.

Revenues and variable and fixed cost items have been estimated for the
necessary facilities, and detailed in the following notes which are keyed to
the proforma cost flow sheets (Appendix A}. The dryer fuel and water use
rates have been provided by the Department of Natural Resources. Many of
these assumptions are based on information provided by the Investment

Climate in Washington State, a publication of the Econmmic Development

Council of Puget Sound. This nonprofit organization provides assistance at

no cost to Individuals or groups considering specific business ventures .

Cost ltems

Variable Costs

o Labor: Minimal labor costs are allowed for the small-scale
farm operations, as the owner—operator will participate
heavily, A labor rate of $6 per hour is assumed, with benefits
adding another 20 percent to the labor costs. The 100-, 200-,
and 300-saku farms have 1-1/4, 2-1/2, and 3-1/2 full-time
labors, respectively. Labor costs for the 2,000~saku farm are
provided in Table 23.
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o Fuel Costs: Fule costs are for the nori dryer. Fuel demand is

estimated at a rate of one gallon of fuel per 340 sheets of
nori, a rate which has been provided by MR sources. A price
of $1.00 per gallon is used for fuel cost and is incurred
during the nine-month processing season. Boat fuel costs are
based on an assumed consumption rate of six gallons per day per
100 saku during the nine-month harvest season. Increased
handling during the Septenbér nursery period (see Figure 17} is

assumed to double that rate.

Electricity: The equipment for the small processing line
demands 9.5 kW of electricity and the large line demands 13 kW
of electricity. Electricity costs are estimated at 3 cents per
per kiwh. The small line is rated at 1,500 to 1,800 sheets of
nori per hour while the large 1line handles 3,000 to 3,400

sheets per hour.

Size (saku) 100 200 300 2,000
KW usage 9.5 9.5 13 52
Sheets per day 5,000 10,000 15,000 100,000
Bours per day 4 8 5 8
Days per month 22 22 22 22
Ewh per month 836 1,672 1,430 9,152
3 per month ($) 25 50 43 275
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o Water: The usage rate provided by INR is 0.7 liters per sheet.

A rate of $0.30 per 100 cubic feet (748 gallons)

of water is

used plus meter fees. Costs are based on City of GSeattle

commercial rates.
Size (saku) 100 200 300 2,000
Sheets per day 5,000 10,000 15,000 100,000
Liters per day 3,500 7,000 10,500 70,000
Gallons per month 20,341 40,682 61,024 406,826
$ per month 10 20 40 200
Meter fee 10 20 30 200

o Sewer: A rate of $1.05 per month per 100 cubic feet (748

gallens) consunmed is based on Seattle sewer rates.

Size (saku) 100 200 300 2,000
$ per month 30 60 90 600
Water/sewer combined total 50 100 150 1,000

A factor of 1.5 x this rate has been used to allow for higher rural rates,

and a minimal cost was included for nonprocessing months.

o Packaging Costs: Bulk packaging costs are estimated at $2.00

per box of 1,000 sheets.
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o)

Cold Storage: Costs are based on SeaPro/SeaFreeze, Inc. rates

for units less than 100 pounds in weight:

$1.95 per 100 wt for initial handling and 1 month storage

$0.65 per 100 wt for each additional month of storage

Nets are assumed to weigh 18 pounds each.

Miscellaneous: These costs total about 10 percent of variable

costs and include maintenance and repairs.

Fixed Costs

>}

o

Salary: The small farms are assumed to be run by a hard~
working, owner—operator who will draw $24,000 per year. Per-
sonal benefits are calculated at 20 percent of this for a total

salary cost of $28,800 annually. Salary costs for the
2,000-saku farm are provided in Table 23.

Accounting and Legal: These expenses are estimated at $100 per

month for the small farms and $1,500 per month for the large

operation,

Supplies/Telephone: Office expenses are estimated at $60 per
month for small farms and $150 per month for the larger opera—

tion.

Transportation: Truck use is estimated at 50 miles per day for
the small farms at a cost of 30 cents per mile. The large farm
is allowed 100 miles per day. while the small farmers must

transport nets to cold storage located off the premises, the
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larger operation has cold storage facilities, The mileage

costs therefore account for distribution to a more diversified

wholesale market.

Electricity: Electricity consumption is based on a rate of 47
cents per square foot per year. This equals $70.50 per month
for the small operation, and 5$587.50 per month for the

2,000-saku facility. These costs are incurred year round.

Insurance: Insurance costs are variable, depending on the
extent of coverage provided. For this study, costs of $50 per
month for the small facility and 55,000 per month for the large
facility which reflects increased concern for risk management

the corporate level.

Nori farmers in Puget Soundﬁ will be eligible for 'crop' or
'stock’ insurance. Although specific insurance premiums are
not available for this analysis, typical catastrophe coverage
for the loss of stock is about three percent of the value of
the average stock on hand. This premimr is payable on a

specific schedule.

A farmer seeking stock insurance will first obtain an Insurance
Inspection evaluation for which he will be charged a fee. This
is most important for offshore systems depending on anchorages
for support. The famer will be requested to canpute his
highest value for stock on hand at any time 1n the year. His
premium is based on this value. He is subsequently required to

report monthly on his stock on hand,
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Size (saku)

In the event of loss of all or part of the crop, the farmer has
the option for recovery of the value of his costs incurred to

date, or the market value.

Interest Payments: Interest payments are based on the assump-
tion that working capital is borrowed at a rate of 18 percent
simple interest, This is discussed further in the following
section on finance. Borrowed principal is reduced as internal

returns accunulate.

100 200 300 2,000

Initial working capital $50,000 $60,000 $70,000 $600,000

o Property Taxes: Property taxes are assessed at an estimated

rate of $12.00 per $1,000 of true and fair market value, which
is assumed to be equal to the equity investment for this
analysis.

Financial Requirements

Financing cost estimates have been calculated using an 18 percent interest

rate.

Interest rates for small business borrowers are usually 2 or 2-1/2

percent over the prime rate. If the current (April 1982) prime rates of

around 16 percent are maintained, then an interest rate of 18 or 18-1/2

percent 1s anticipated,
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The capital required for the acquisition of the facility and equimment is
assumed to be provided by equity investment. As a new industry, this opera-
tion would be considered "high risk" and conventional financing would be
difficult to obtain. Therefore the financing costs included are for working
capital only. The Initial capital cost is determined by the maximum cash
flow requirements for each operation and is reduced as revenues are gener—
ated internally when possible. In swmmary the financial requirements for

the ventures are as follows:

Size (saku) 100 200 300 2,000
Initial working capital ($1,000) 50.0 60.0 70.0 600.0
Equity ($L,000) 253.7 303.7 353.0 2,208.5

Itemized equipment arnd facilities costs are provided in Tables 26 through 29
{in Section VIII) for the 100- and 2,000—“saku farms, The 200- and 300-saku
farms require additional equipment valued at $50,000 and $100,000, respec—
tively; otherwise costs are the same as for the 100-saku farm. Specifically
both require an incremental increase in field equipment. A 200-saku
processing facility needs an additicnal beat and harvester. The 300-saku
facility utilizes the five-sheet “one man" processor which increases its

capacity by 40 percent over the three-sheet model.
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VIII, ECONOMICS QF THE PROPOSED NORI INDUSTRY

Introduction

From the assumptions and costs developed in the previous section, a series
of proforma sheets were generated for the 100-, 200-, 300~, and 2,000~saku
operations. This section will summarize the proforma sheet data with a more

detailed financial analysis of these results provided in Section IX.

Proforma Cash Flows

T™wo sets of cash flows are provided for each size of operation. One
includes the DNR wetlands lease fee of $1,000 per acre, paid on a quarterly
basis; the other omits this fee and is used for determining the effects of

basing fees on a percent of revenues.

Gross revenues are based on a first wholesale price of 11.5 cents per sheet
(see Section V, the Domestic Market, for further discussion of pricing}.
Inventory shrinkage of 5 percent is allowed, which also must cover returned
merchandise, unpaid debits, and discounted sales. No inventory buildup is
anticipated. In the scenario developed in these proformas, the revenues
increase gradually during the first year, allowing for an initial "learning*
peried. This 1learning or startup period could be reduced by using

experienced Japanese nori growers as consultants.

Small Farm

From the data developed in Appendix A, Tables A-l through -3, the 100-saku
farm in Puget Sound does not appear to be econamically wiable. ‘This

reflects the real famm situation in Japan at the present time on which the
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bulk of the data is based. The amall nori farmer in Japan (e.q., 110 saku)

is marginally successful in using fully autcmated equipment economically for

his operation.

The larger (200— and 300-saku) farms (Appendix A, Tables A—4 through A-9)
use the same basic facilities as a 100-saku operation. Field equipment
costs are, however, increased by $50,000. These two famms should make money

by the second year of operation.

Large Farm

The econcmics of a large farm, developed in Appendix A, Tables A-10 through
A-12 considered processing to the bulk product stage, The size of the
processing operation, however, implies that a secondary processing furction
is necessary. This is discussed in Section VI, Marketing Plan Analysis, in
more detail. The added costs of secondary processing benefit from higher
market value of the finished product. Therefore, these added costs will not
decrease overall profivability, but will be more than offset by the

increased product value.

Nevertheless, it is likely that a large farming operation will be initially
limited to bulk products. As the business develops, it will be able to
generate revenues internally to acquire the secondary processing equipment

and support the necessary expanded marketing functions.

Proforma Income Statements

Using the data generated from the proforma cash flows (Appendix A) the

Income Statements have been generated. Depreciation schedules itemizing
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individual pieces of equipment are available in Tables 26 and 27. Deprecia-
rion schedules for all expenses appear in Tables 28 and 29. These are
utilized in the proforma Income Swmmary Sheets in Tables A-13 and A-16 in
Appendix A, for the 100-, 200-, 300-, and 2,000-saku farms. A sacond set of
Cash Flow Sheets is found in Appendix B (Tables B-l through B-12); these
describe the operation without the DNR wetlars flat rate fee. A sumary of

the after-tax profit/loss figures follows those cash flow sheets (B=13).

Income taxes were scheduled for the various operations based on the follow-

ing federal tax summary.

Taxable Income Tax
0 - 25,000 16% of taxable income
25 - 50,000 $ 4,000 + 19% over $ 25,000
50 - 75,000 $ 8,750 + 30% over $ 50,000
75 - 100,000 $16,250 + 40% over $ 75,000
over 100,000 $26,250 + 46% over $100,000

To summarize and compare the various operations, profit (or loss) totals far

the first three years are as follows:

profit ({or loss) x 1,000
constant 1982 dollars

Size/Year 1 2 3
100 saku -64,821 -4,124 -4;124
200 saku ~-57,738 43,809 43,809
300 saku -63,413 79,573 82,975

2,000 saku ~385,694 466,977 466,977
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TABLE 28
ITEMIZED EQUIPMENT DEPRECIATION SCHEDULE - 100 SAKU

L
i
ACRS cRS Usetul .
ful  ACRS ACRS 3e ¥
U:rf: Year Year | Year 2 Year 3 stw T.:.
Seading bugs "Hanzuba Shest® 3 3 S 102,50 0§ 157.32 8 183.18 5 138.00 $ 139.00 :
at $50,00 asch 'y
Tanis {-foot by +-foot 1 1 120.00 182.40 177.60 180.00 48. 00 {
st $180.00 each §
Wineellanacus (inchsding brushes) 3 3 39.00 50.28 57.72 57.00 52.00 i
at 0% ‘
k3
Host-Yamahe, dm by 2m st $4,300 10 5 1,302.83 1,910.81 1,823.% 1,137.10 363.55 ;
H
Motars |
$1,500 2 b1 780.08 750.40 750,00 750. 100 T50.00 :
:: z :: n,':ou 2 2 830, 0¢ 850,00 850._00° 550.00 650,00
Nursery frames "nayochi® ki 5 1,083.38 1,588.97 1,516.75 1,444.52 1,031.80 i
atl $130.00 aach :
Nats 3 1 3,37%.00 5,136.00 4,995.00 4,500.00 4,500.00
at $14.00 sach b
3
Anchors - 43 i (100 pounds) 10 5 185.00 2472.00 231,00 220,00 110.00 I
at $1.]10/pound ‘l
Ropes H
12 mm at 3 3 483.00 13418 T14.34 844.00 d44.00 5
10 mm at 3 3 41,30 387,08 187.42 322.00 312.00 3
4 mm at 3 3 20.70 31.48 30.84 2780 27.60 .
Spreader poles (15/met) 7 5 108,00 150.40 151.2¢ 144.00 102.88 :
ot $1.00 each i
Bescats H 1 50.90 15,00 72,00 §6.67 88.87 E
o1 $10.00 aach i
Neotbags 1 1 85.20 99.10 §.50 96.93 88.93 i
2y $4.00 sach ‘ﬁ
Harveater ™arusel” ? 5 295,87 419.28 400,21 41,16 277,28 g
at $1,400
Votsr - Honda 8150-LPO st £730 2 2 418,25 414,725 416.25% 418.25 41825 i
Washar-Watanabe W8I st $2,100 7 4 168, 25 540.10 $15.55 491.00 150.71
Ceats fuge {nets) “Sepertor” 7 L} A9, 80 TAR.24 T2.32 BTR.40 484,57 ¢
a1 31,900 F .
Mivowllanecus st 10% 3 3 132,128 1,113.02 1,083,173 978,32 976,13 4
Procesping
CTrfﬂiu;:m;mr 7 5 1,812.50 1.483.00 1,417.50 1,350.00 984,29 i
Dryer/Procesmr "One Man” 7 5 .
35 Niohimo 1t 535,008 11,137.50  18,338.00  15,581.50 t4,850.00 10,807.14 L
Surry pump 1
Watanabe BZ st $2,500 5 308,23 T42.50 708.75 675.00 482.14 .
Vineslianecus at 10% 3 3 1.562.50 2,375.00 2,312.50 1,083.33 2,083,338
ACRE S In-Service 19831984
srw
-prer
s Boom om
lﬂ-yl. o
r 1% 14% 129
TOTAL EQINPMENT DEPRECIATION:
1. ACRS method within i
19811984 {excupt for matars PI5,087.20  $36,148.37  $34,500.13 $26,273.43
which are straight Hne for @ years}
1. Streight line ACRES Election
-4 $32.844.29 /yenr




Seeding bagy "Hanzubo Sheet”
at $30.00 sach

Tanks 4-foot by 4-{oat
at $160.00 each

Miscellaneous {including brushes)
at 20%

Laboratory Equipment
Frogugtion

Boat-Yamaia, 8m by 2m
at $4,500 (U.S. Replica)

Motors
40 hp at 51,500
25 hp at $1,308

Nursery frames "nayochi”
at $150.00 each

Nets
at $14.00 each

Anchors - 45 kg (100 pounds)
at $1.10/pound
Ropes
12 mm at
10 mm st
4 mm at

Speeadar poles {15/set)
at 53,00 each

saskets
at 510.00 each

Net bags
at $4.00 each

Hurves ter "Narsai"
at $1,400

Motor - Honda 6150-LPO at $7350
Washer-Watanabe WAB3 at $2,100

Centrifuge (nets} "Separator”
at $1,300

Misaelianecus

Processing

Chopper/Rinser/Apportdoner
Watanabe 5K at 55,000

Dryer/Processor "One Man®
Modei "5 Nichimo at 365,000

Slurry pump
Watanabe 52 at $2,500

WKiscellaneous at 10%
TOTAL

TABLE 27

ITEMIZED EQUIPMENT DEPRECIATION SCHEDULE - 2,000 SAKU

ACRS
Useful ACRS ACRS Usafui

Life  Yeses  Year] Year? Year3 _ Straight Line Lifa
3 3 $ 2,079.00 § 3,146.00 § 3,084.00 $ 2,7680.40 $ 2,760.00
10 3 40.00 365.00 355.80 320.00 96.00
3 3 174.00 285.00 258.00 232.00 232.04
3 3 2,300.00 3,800.00 3,700,090 3,333.40 2,000.9¢
10 S 1,700.00 3,860.00 3,780.00 3,600.00 1,800.00
2 HsL)  3,000.00 3,4000.00 3,000.00 3,800.00 3,000.00
2 HsL)  2,600.00 2,600.00 ;  2,600.00 2,600.90 2,800.00
T & 22,334.00 2,757.00 31,268.00 29,779.00 21,270.86
3 3 62,790.00 95,441.00 92,929.00 83,720.00 83,720.00
10 5 - - - £,400.00 2,200.00
3 3 %,660.00 14,682.00 14,297.00 12,880.00 12,380.00
3 3 4,830.00 7,342.00 7,148.00 6,440.00 6,440.00
3 3 414.00 629.00 §13.00 §52.00 352.00
T 5 2,180.00 3,168.00 3,024.00 2,880.00 10,285.71
3 3 1,000.900 1,4920.00 i,480.00 1,333.00 1,333.00
3 3 1,104.00 1,678.00 1,634.00 1,472.00 1,472.0¢
7 5 1,858.00 1,5%52,00 1,482.00 1,411.30 1,008.00
2 2(SL) 1,685.00 1,685.00 1,685,00 1,865.00 1,665.00
7 H 2,348 .00 4,324.00 £,128.00 3,131.00 2,808.00
7T 3 2,333.00 3,715.00 3,346.00 1,377.M0 2,412.43
3 3 10,30%.00 15,664.00 15,251.00 13,740.00 13,740.08
7 3 4,950.00 5,940.00 5,670.00 3,400.00 1,857. 4
T 3 52,650.00 T,220.00 73,710.00 T0,200.00 50,142.86
7 3 3.025.00 2,870.00 2,835.00 2,700.00 1,928.57
3 3 7,250.00 11,020.400 10,730.00 9,667.00 9,567.00
$201,460.00 $798,424.00 $288,187.00 $271,392.00 $239,810.37
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TABLE 28
DEPRECIATION SCHEDULE - 100 SAKU

ACRS method (year)

ACRS

Straight line useful
Item 1) {2) £3) election life

Equipment $25,087.29 $36,145.37 $34,939.13 $32,844.29 $26,273.43
{see

itemized

list)

Truck 1,250.00 1,900.00 1,850.00 1,667.00 1,000.00
(3 years)

(5 years

useful

life)

Building 5,040.00 8,820.00 7,560,00 6,300.00 3,150.00
{10 years)

(20 years

useful

life)

$31,377.29  $46,865.37  $44,349.13 $40,811.29 $30,423.43
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Item

Equipment
{see itemized
list)

Forklift
(3 years)
(5 years
useful life)

Trucks

(3 years)

{5 years
useful life)}

Building

(10 years)
{20 years
useful life)

Cold Storage
{10 years)
(20 years
useful life)

Saltwater
Circulation
System

(S years)

{7 years
useful life)

TABLE 29

DEPRECIATION SCHEDULE -~ 2,000 SAKU

ACRS ear

Straight line Useful

1) 2) {3) election life
$201,460 5298, 424 $288, 167 $271,392 $239,870
500 760 740 667 400
2,500 3,800 3,700 3,333 2,000
31,200 54,600 46,800 39,000 19,500
28,800 50,400 43,200 36,000 18,000
7,500 11,000 10,500 10,000 7,143
$271,960 $418,984 $393,107 $360,392 $286,913

*In service between 1981 - 1984
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1X. PRELIMINARY FINANCIAL ANALYSIS

Unit Cost Analysis

Unit costs per sheet for the various production units are shown in
Figure 18. As expected, variable costs (W) per sheet are higher for the
2,000-saku farm, but fixed costs (FC) per unit are significantly lower.
Total costs (IC) per sheet decline rapidly from the 100- to 3D0-saku units,
reflecting the ability of the larger farms to realize some econamies of
scale and to use equipment more efficiently. The small increase in unit
costs for the 2,000-saku over 300-saku farm is a result of the fact that the
300-saku farm utilizes its machinery fully, while the larger equipment in

the 2,000-saku farm has some spare capacity at assumed output values.

The cost data suggest that a farm of 300 saku will realize most of the
available economies of scale and will be competitive with a larger corporate
farm as far as production costs are concerned. The latter would, however,
probably develop secondary processing capability at a later stage, while the

300—-saku farm would not have enough output tc do so.

Net Present Value

The 100-saku operation is clearly unfeasible under reasonable assumptions of
prices of final products. Net present values are negative, ad a farm of
this size could not show an accounting profit if owner-operator wages are

included as costs.

Net present values have been calculated for the 200-, 300-, and 2,000-saku

farms on the basis of alternative discount rates (S, 10, and 15 percent) and
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Cost per Sheat
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FIGURE 18

Cost Analysis per Sheet

VC  Variable Costs/Shest
FC  Fixed Costz/Sheet
TC  Towl Costs/Shewt
DC  Depraciation Costs/Shewt
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rr e

alternative assumptions of project 1life (15 and 20 years). These are dis-—
played in Table 30. The values given, following usual practice, are based

on cash flows net of income taxes.

The calculations were made using the familiar formula:

NPV =F + FL + F2 + + Fn =

° ¥y (q+)2 a+"

n
Ft
DI
t=o

Where F, - jnitial investment
e = cash flow in period t

i = discount rate, expressed as a decimal
n = life of the investment _

Present worth factors have been taken from present value tables
in Higgins Financial Management: Theory and Applications (1977).

It must be stressed that there is no specific set of criteria for selecting
the appropriate discount rate and project life, both of which significantly
affect the net present value of any investment. In general practice, the
choice of project life is based on a reasoned estimate of the likely
economic life of the proposed operation and differences in risk are
accounted for by the choice of the rate at which future incomes and costs
are discomted. Since the evaluations in this report are carried out in
terms of constant dollars, the discount rates in this section are real rates

{i.e., net of premiums for expected inflation).
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TABLE 30

NET PRESENT VALUE

200-saku farm

Project life

Discount rate 15 years 20 _years
5% $487.,477 $667,082

10% 253,346 331,427

15% 106,192 141,678

300~-saku farm
Proiject life

Discount rate 15 years 20 years
5% ) $966, 325 $1,259,564
10% 581,731 709,741
15% 339,795 397,879

2,000~saku farm

Project life
Discount rate 15 _years 20 years
5% ' $4,667,054 $6, 235,145
10% 2,619.754 3,304,285
15% 1,334,390 1,644,993
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As Table 30 indicates, 200-, 300—, and 2,000-saku operations all yield a
comfortable margin of gross present value over inwestment costs, even at the
most conservative level of project life (15 years) and real discount rate
(15 percent). The 300-saku farm, for example, will still show positive net
present values even at prices 20 percent below those assumed in the previous

sections.

QOptional Bedlands Arrangements

The previous series of proformas uses a flat rate lease fee for the bed-
lands. Use of the flat rate fee has some disadvantages in that it places &
heavy burden on the operations before any returns are realized. It also
creates a pressure to crowd the culture operations. Crowding may increase
susceptibility to disease, depending upon the specific site. To avoid these
disadvantages, the use of percentages of gross revenues have been com
sidered. Use of a percentage of profits provides some relief to the
small-scale operation. This type of fee, however, is likely to be more

difficult to administer.

A gross percentage lease fee, based on revenues, will also facilitate
development of the various operations by reducing some of the initial
expenses and it could be more easily administered. Cash flows generated for
the three sizas of facilities without lease fees are found in Appendix B
(Tables B-1 through B-12), together with the income summary (Table B-13).

These are used in the following evaluation of fee strategies.




A comparison of various rates applied to gross and net revenues for the
three farm sizes is presented in Table 31. To evaluate the effect of these
lease rates on the profitability of the farms, the rates of return on equity
have been calculated both with and without the various lease payments. For
this comparison, the three—year and thereafter level of returns are divided
by the capital and facilities costs. This assumes that all of these costs
are covered by equity, which is probable in a new (i.e., high risk) opera-—

tion such as nori processing. The results are presented in Table 32.

The industrial average for rate of Return on Equity provided by The Value

Line Investment Survey {January 29, 1982 issue) for 1980 is 14.7 percent.

In a recent report (reference) on the commercial mortgage market, Citicorp

Real Estate, Inc. says that those lenders still in the market are looking
for an 18 percent internal rate of return (IRR). This value equals the loan
interest rate plus projected return on equity. This is comparable with
those projected values. The two operations are therefore acceptable by

these standards although venture capitalists generally have much higher

expectations of return, for example, in the 30 to 40 percent range.
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TABLE 32
RATE OF RETURN ON EQUITY*

(Three Years and Thereafter)

200-saku 300-saku 2 ,000—saku

No lease 18.1% 27.2% 25.1%
Flat rate 14.4% 22.9% 21.1%
Percent gross revenues

10 13.0% 22.2% 19.7%

5 15.6% 24.7% 22.4%

2.5 16.9% 25,.6% 23.7%
Percent net revenues

20 15.6% 23.6% 21.0%

15 16.3% 24.5% 22.0%

10 16.9% 25.4% 23,0%
Equity ($1,000) 303.7 353.0 2,208.5

*™Net profit (or loss) after taxes divided by eguity capital investment.
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REVENUES

VARIABLE EXPENSES
Labor (1 1/4)
($6/hr + 20%)
Dryer 0il
Trans-boat
Electricity-equip
Water/Sewer
Packaging

Ccld Storage
Misc,

Total Var. Exp.

FIXED EXPENSES
Salary + 20%

DNR Wetlands
Acct & Legal
Util & Truck
Trans-truck
Electricity bldg
Insurance

Intrst Pmt (@18%)

Total Fixed Exp.

Dpx-Useful Life
(straight line)

Total Oper. Exp.

Pra-tax Profit
(Loss)

Tax

Net Profit (Loss)

Table A-13
SUMMARY SHEET
100 SAKU FARM

S R A R e e A AR Al e e e ke T W = = e o

109,251

19,008

2,970
1,457
225
735
1,800
637
3,000

109,251

19,008

2,970
1,457
225
735
1,800
637
3,000

L R e e L L

R L L el e T e

113,375

-64,821

-64,821

A-13

113,375

4,124

-4, 124

113,375

4,124

4,124



REVENUES

VARIABLE EXPENSES
Labor (1 1/4&)
(§6/hr + 20%)
Dryer 0il
Trans-boat
Electricity-equip
Water/Sewer
Packaging

Cold Storage
Misc.

Total Var. Exp.

FIXED EXPENSES
Salary + 20%

DNR Watlands

Acct & Legal
Util & Truek
Trans-truck
Electricity bldg
Insurance

Intrst Pmt (@18%)

Total Fixed Exp.

Dpr-Useful Life
(straight line)

Total Oper. Exp.
Pre-~tax Profit
Tax

Net Profit (Loss)

Table A-14
SUMMARY SHEET

L R e il L L LT T A e

218,502

38,016

5,940
2,914

450
1,410
3,600
1,274
6,000

164,846
53,656
9,847

43,809

200 SAKU FARM
Yaar 1 Year 2
97,108 218,502
38,016 38,016
5,940 5,940
2,914 2,914
450 450
1,410 1,410
3,600 3,600
1,274 1,274
6,000 6,000
39,604 59,604
28,800 28,800
16,000 16,000
1,200 1,200
720 720
3,960 3,960
840 B840
600 600
10,800 10,800
62,920 62,920
42,322 42,322
164 ,B446 164,846
-67,738 53,656
0 9,847
-67,738 43,809
A-14




REVENUES

VARIABLE EXPENSES
Labecr

(§6/hr + 20%)
Dryer 0il
Trans-boat
Electricity-aequip
Water/Sewer
Packaging

Cold Storage
Misc.

Total Var. Exp.

FIXED EXPENSES
Salary + 20%

DNR Wetlands
Acct & Legal

Util & Truck
Trans~truck
Electricity bldg
Insurance

Intrst Pmt (@18%)
Property Tax

Total Fixed Exp.

Ppr-Useful Life
{straight line)

Total Oper. Exp.

Pre-tax Profit
(Loss)

Tax

Net Profit (Loss)

Table A-15

SUMMARY SHEET
300 SAKU FARM

SR e e ko S AR L e L A N R R A AR A e o e e w w

145,662

53,214

8,910
7,020

387
2,085
5,400
1,911
9,000

327,753

53,214

8,910
7,020

387
2,085
5,400
1,911
9,000

327,753

53,214

8,910
7,020

387
2,085
5,400
1,911
9,000

R RN R T AR A A A AR A 4R A N N i e e e

222,888

-77,226

-77,226

A-15

216,588

111, 165

31,211

79,954

210,288

117,465

34,109

83,356
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REVENUES

VARIABLE EXPENSES
Labor {32)

Dryer 0il (note 5}
Trans-hboa
Electricity-equip
Water/Sewer
Packaging

Cold Storage

Misc.

Total Var. Exp.
FIXED EXPENSES
Salary + 20%
DNR Wetlands
Acct & Legal
Util & Truck
Trans-truck
Electricity bldg

Insurance
Intrst Pmt (@18%)

Total Fixed Exp.
Dpr-Useful Lifa
Total Oper. Exp.
Pre-tax Profit
Tax

Net Profit (Loss)

Table A-16
SUMMARY SHEET
2000 54KU FARM

P L L L L L L L L L T Y P T T L L

971,111

491,520
55,881
29,140

2,475
18,000
14,100
36,000
60,000

2,185,002

491,520
55,881
29,140

2,475
18,000
14,100
36,000
60,000

2,185,002

491,520
55,881
29,140

2,475
18,000
14,100
36,000
60,000

A i kR R AR A A M M

707,116

108,000
160,000
18,000
1,800
7,920
7,056
60,000
108,000

707,116

108,000
160,000
18,000
1,800
7,920
7,056
60,000
72,000

707,116

108,000
160,000
18,000
1,800
7,920
7,056
60,000

470,776

286,913

1,464,805

-493,694
0

-493,694

A-16

434,776

286,913

1,428,805

756,197
328,100

428,097

362,776
286,913
1,356,805
828,197
361,220

466,977
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APPENDIX B

PROFPORMA CASH FLOWN TABLES

WITHOUT DNR LAND LEASE PAYMENT

{OPTICH A)
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Table B-13
NET PROFIT (OR LOSS) WITH PERCENTAGE REVENUE FEES

200 Saku 300 Saku 2,000 Saku
% Gross
10.0% $39,472 $78,237 $435,386
5.0% 47,362 87,086 494,381
2.5% 51,185 91,511 523,879
% Net
20.0% 47,498 83,290 463,931
15.0% 48,376 86,451 486,292
10.0% §1,253 89,813 508,654
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APPENDIX C

TRANSLATIONS FROM NORT TIMES




Nori Times November 21, 1981

Digital Moisture and Temperature gauge Developed

Drying process is important stage in establishing quality. New tester can
set moisture content at a minimum and maximum level. When moistures goes
beyond set range, light flashes and buzzer sounds. Machine checks for

moisture at two stages of the process.




Nori Times November 11, 1981

Test Case: Low quality nori as chicken feed

Kagawa Livestock Experimental Laboratory has been feeding chickens seaweed
since 1980, primarily Ana-aosa. Interest in ana~aosa stemmed from unusually
high production volumes as a result of ocean pollution. Chicken farmers
have lorng been seeking an inexpensive protein source, and ana-aosa, dried

and powdered, proved to be a good choice. It improves yolk color and makes
a harder shell,

Experiments started using nori as of June 10 with 37 kilograms provided by
Kagawa fishermen's cooperative. Results showa 3% mix of nori in the

chicken feed produced superior eggs, though a blend of ana-acsa and nori

seems easier for chickens to eat.

There is the possibility of nori image among consumers being tarnished by
such uses of the product, though, on the other hand, this can be used as
proof of nori's nutritious value. It also provides good use for surplus,

low grade norl, though production strictly as a chicken feed does not make

economic sense,

c-2




Nori Times November 11, 1981

Looking at the Watanabe-shiki Nori Curing Machine (jukuseiki)

A curing machine to improve the quality of nori by curing it before process-

ing was developed some Seven years ago and marketed five years ago. Some
3,000 of the machines are currently beingy used with another 700 on order for

1981, The process works best on “"hard” nori (koshitsu} and helps prevent
uneveness, and s=mall holes from developing; desalts and removes algae
(keimo). Nori quality is improved about one grade higher.

Curing is basically accomplished by soaking 3,000-4,000 sheets worth of nori
in fresh water. The rori is introduced from the top and allowed to settle
to the bottom of the tank. The nori is then pumped with water to the
spreader. The process takes about 20-30 minutes and does not damage the

leaves,

C~3



Nori Times November 11, 1981

Bealth and Media Exposition

Zen-Nori Coop participates in a Japan Economic Journal sponsored "Health and
Medicine in the 1980's Exposition," held October 30 - November 3, 1981, as
part of the fall campaign to boost constmption. This year is notable for
stronger interest in health aspects of food, particularly foods and drinks

containing alkali (no other details}.

4




Nori Times November 1, 1981

A Situation Not Seen in Years

The Nori industry faces in the 1981 season as bad a situation as it has seen
in years. The major reason for this has been that, though nori production
since 1978 has been at the 8-9 billion sheet level, consumption has not
grown in the face of slow economic growth and changing consumer habits. as
a result, inventories are increasing and the balance between supply and
demand has been disrupted.

Accordingly, nori prices in 1980 plummeted by 24% compared with the previous
year and nori farmers, many who have purchased new, large-scale machinery,

find their operations in severe straits.

Since April, distributors in Tokyo, Shizuoka and Mie prefectures have, in a
domino effect, been going bankrupt. A large wholesaler in Yamaguchi prefec-
ture went bankrupt in July. The situation hasn't been this bad since 1968.

c-5




Nori Times November 1, 1981

Planned Production for the 1981 Season

Estimated Price/Production Comparison for the 1981 Season

Production Production value Average per sheet price
(biXTIon sheets) (Billion yen) Tyen/sheet)
11 83.04 7.55
10 97.06 9.71
9 106.77 11.86
8 112.16 14.02
7.3 113,38 15.64
6 110.01 18.33
5 102.46 20.49
4 90.60 22.65

Movements in Nori Supply

1979 (78)* 1980 (79)* 1981 (80)* 1982 (81)+*

(million {(million (million {million

sheets) sheets) sheets) sheets)
Production volume 9,000 8,800 8,300 7,500
carryover T2 1,800 2,900 3,300
Korean nori -0~ -0- -0- -0-
Total supply 9,772 10,600 11,200 10,800
Estimated consumption 8,000 7,700 7,900
Over supply 1,772 2,900 3,300

* { ) indicates season, not calendar year.
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Nori Times October 11, 1981

Use of large—scale machinery increases

Nori fishermen and cooperatives in Fukuoka prefecture (Ariake Sea region)
have quickly adopted large-scale processing machinery into their businesses,
Members in 23 out of 25 coops in the area have purchased 312 machines, with
29 being group or jointly owned. With 2,955 workers in norl aquaculture in

this area, there are, therefore, 915 persons for each machine.

1976 0.3% ownership of large-scale machines
in Fukuoka-prefecture

1977 0,.3%

1978 13.4%

1979 26.5%

1980 58.8%
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Nori Times October 11, 1981

Going from 5 sheets/package to a 6 sheet minimum

Zen Norl and Zen Gyo Ren recommend that the Industry-recommended 6 sheet/
package minimum be adopted. Appeal made to neori processing cooperatives all

over Japan. Despite recommendation, 5 sheets/package remains the standard.

Recomendation to go to 6 or more sheets per package, and to cut large
sheets into 8 pieces instead of 12, is based on increasing demand for nori

and that 80% of nori marketed is "processed” nori (sic).
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Nori Times September 21, 1981

(Fukuoka Prefecture's Ariake Sea District)
Price of 40 Percent of Last Year's Production Below 10 Y/Sheet

Prices for Grade 3 and Above 13 Percent Stronger

Ariake Sea District's (Fukuoka} production has recently shown a marked
decrease in quality nori production, with grade 2 and above product
extremely scarce. Last year, over 40 percent of productions achieved less
than 10 Y/sheet.

This year's prospects being no better than last, the situation is desperate.
Break even price for this area must average above 18 Y/sheet. Every effort
must be made to produce more high quality nori, market lower grades more

effectively, and raise the average price.

Percentage Grades
of
Total

Production 1 2 3 4 )
1974 12.74% 20.17% 26.73% 24.70% 15,.66%
1975 7.65 16.32 22.49 26.86 26.67
1976 5.14 12,34 15.92 23.18 43.42
1977 6.45 1l1.64 19.79 45,52 16.60
1978 10.06 l12.01 17.02 42.33 18.57
1979 1.61 5.54 15.67 50.82 26.46
1980 0.88 3.25 9.43 21.82 64.62

Ariake-sen district

Fukuoka prefecture

-9



Nori Times September 11, 1581
Nori Sprout Separator
Machine developed 8 years ago is useful in producing higher quality product

by removing weaker sprouts. The machine is commonly used two or three times

on each net. Result:

1) bhealthier sprouts

2) initial retardation of growth; increased growth rate after 2 weeks
3) sprouts are wider and larger leaves, raises production volume

4) stronger, £irmer root attachment; fewer sprouts washed away

5) less disease; fewer dead cells, less defomation, fewer bacteria

6) higher quality

c-10



Nori Times September 11, 1981

lodine-enriched chicken eggs result of mixing low quality Nori in feed.

One outcome of efforts to discover new uses for lower quality nori has been
the experimental addition of nori into chicken feed. The experiments con-
ducted by the fishermen's cooperative in Kagawa prefecture have revealed
that the addition of 3% nori added to chicken feed: 1) makes the egg shell
harder, 2) makes the egg yolk a deeper yellow, and 3) makes the vyolk
stronger. The eggs are also higher in calcium and in iodine content.

C-11



Nori Times September 1, 1981

Trends in Norl Consumption

1981 supply reached 11.2 billion sheets, a historic high (Table C-1). Con~
sumption in 1980 (Table C-2} at 7.7 billion sheets fell compared with 1979,
especially household and business consumption. Reasons for the drop include
an extraordinarily cool summer and intensified consumer cautiocusness. Com-
bined with 1980's 4th largest production volume in history, the drop has

produced a situation of serlious over supply.

The problem is compounded by most high-grade Nori (200 to 230 per 10 sheet
and above} having already been sold off; the inventories on hand are
unpopular lower grades, some from the year before {2 years old}. Of the
1980 production of 8.3 billicn sheets, over 800 million sheets fetched less
than YS/sheet. Unless this proportion of poor quality Nori is cut, market
probably will not improwve.

One reason for the increase in production is the rapid adoption of large-
scale machinery., Introduced in 1976, observers have been surprised at the

speed with which machines have taken over: 15 percent of all nori farmers

now use them,



Nori Times September 1, 1981 (Continued)

Production volume
Carry over
Korean imports
Total supply

Estimated consump-
tion volume

Excess (carried
over)

TAB

ESTIMATED NORI SUPPLY

LE C-1

(units 1 million sheets)

1976 1977 1978 1979 1980 1981

7,150 7,146 7,050 9,000 8,800 8,300

1,900 1,550 1,522 772 1,800 2,900
0 26 0 0 0 0

9,050 8,722 8,572 9,772 10,600 11,200

7,500 7,200 7,800 8,000 7,700

1,550 1,522 772 1,772 2,900
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Nori Times September 1, 1981 (Continued)

TABLE C-2
NORI CONSUMPTION BREAKDOWN

1980
Volume
Sale types 1976 1977 1978 1979 1980 {bhillion sheets)
Household 60% 55% 45% 44% 43% 3.3
Business 10% 13% 27% 20% 27% 2.1
Gift 30% 32% 28% 27% 30% 2.3
Total 100% 100% 100% 100% 100% 7.7

Cc-14



September 1, 1981 Nori Times (continued)

TABLE C-3
COMPARISON OF PLANNED AND ACTUAL NORI PRODUCTION
{Units: million sheets)

Planned production Actual Over Co—op
volume production production unit price ¥
1973 - 9,642 —_ 10.61

{highest production
volume to date)

1876 4,800 7,146 346 14.16
1977 7.100 7,050 =50 18.41
1978 7,300 9,000 1,700 16.90
1979 3,000 8,800 800 18.68
1980 7,500 8,300 800 14,22
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Nori Times August 11, 1981

American Style Nori Cooking

Recipes described in the Washington State's Department of Natural Resources

brochure were prepared and sampled: Results:

Hawallan Stuffed Nori: Judged unique and an excellent snack
Nori Relish: Best employed as an hors d'oeuvre

Laverbread: Needs more work

Nori and Onion 8gg Flower Soup: Very good

Indian Creamed Corn: Tastes good and easily prepared at home

Considering American tastes differ from Japanese, these recipes

generally good and probably appropriate for Americans.

C-16
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Nori Times June 21, 1981

Two Million Sheets of Korean Nori to be Imported

1977 was the last year Korea imported nori into Japan (26 million sheets).
Problems with production and growing demand in Korea led to Korea's banning

exports, This year, Korea has requested the resumption of exporting to
Japan, which is expected to be approved.
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Nori Times June 11, 1981

Japanese Cook Books have been Selling Well in the U.S.

Japanese Cooking: 63,000 sold Book of Sushi: To be Published Soon

C-18



May 11, 1981 Nori Times

Machine to assist in density/consistency control developed

The increased use of fully automatic nori processing machinery has increased
the need for controlling consistency. A new device of compact size and
utilizing a "micro-computer™ has been developed and features a consistency
sensor, added water input, and drain pump placed between the mixing and
spreading sections of the new automatic processing machinery. Uneven con-
sistency is reduced from 50 grams to approximately 10 grams., Abrnormalities

are quickly detected and allow the operator to respond immediately.

c-19



Nori Times March 21, 1981

New Product in Poultry Industry

Iodine—enriched eggs are said to reduce cholesterol levels and have other

beneficial health attributes, Kelp is often used in chicken feed to add

this element of iodine. Using mori has yet to prove cost effective.

Cc-20



Nori Times March 21, 1981

Exports of Nori (January - October, 1980)

Flavored; roasted nori exports valued at Y175,218,000

u.s.

Taiwan

Hong Kong
Saudi Arabia
South Africa
Cther

54.0%
27.6&
1.3%
1.3%
1.1%

3. 7%

Dried nori exports valued at ¥410,699,000

Taiwan

Korea

u.s.

Saudi Arabia
Canada
Others

41.0%

2%.0%
25.5%

2.1%

. 7%

1.7%
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Nori Times February 21, 1961

Survey by Zen—Nori Association of 31 Families

in seven prefectures reveals that production costs have largely stabilized
over the last five years. Conducted in 1979 among upper middle-size produc-

tion facilities in each prefecture, the survey showed family sizes getting

smaller, efficiency relatively high and costs leveling out.
Cost/sheet in 1979: 13.95 ven
Cost/sheet in 1976: 13.1 vyen

Cost/sheet in 1977: 12,89 yen
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Nori Times February 1, 1981

Eleven families have gone in together to purchase four fully automatic
processing machines. Each family will pay 4.5 yen per sheet produced as fee
to pay for investment. The machines enable a production volume of 140,000
to 160,000 sheets/day. Machines are used from 5:00 AM to 8:30 PM each day.
Plant employs 11 people.

c-23



Nori Times February 1, 1981

U.S. Experiencing Second Boom in Japanase PFood

i October

Survey conducted by the National Rice Distribution Cooperative
ned 1,000

Los Argeles, and Denver questio
Nori scored as the

1980 in New York, Washington D.C.y
Americans patronizing 20 different Japanese restaurants.

tenth most often eaten Japanase food (mentioned by 39% of the total) -

Cc-24



Nori Times January 21, 1981

Nori Day Posters Released

This year's poster slogan, "Nori nutrition: €rom the clean ocean directly
to you." To be posted in retail stores, co-ops and fisheries associations.

Promotion focuses on nutrition, natural marine enviromment and freshness.

c-25




Nor{ Times January 11, 1981

Nori Day is Pebruary 6

Special activities planned:

- Charity activities in Ginza (fund raising). . '
~ On~location appearances of the "Nori Girls®,

~ T.V. and radio announcesments

~ Posters

- Spec{sl sales - free giveaways

Shopping bags
Norl samples
Tissues
Panphlata
Matches

Balloons

C-26




Nori Times Januvary 1, 1981

Norl Fishermen in Japan's Inland Sea

Average income in 1979: Y¥5,840,000/family (up 3.3% since 1978)

Far below average annual increase of 19% over last 5 years.

C-27



Nori Times January 1, 1981

Report on Korean Nori

According to reliable Sources, the Korean Fisheries Mency is planing to
invest 210 million won in purchasing some 10,000 freezer nori nets. Korea
is also reportedly developing six new cultivation sites and encouraging the

adoption of new processing machinery.

No other detafls.
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Nori Times December 11, 1980

Gift giving season gets underway

Nori is again expected to top the list of items selected for Japan's winter
gift-giving season. Among the reasons for this are: 1) Nori has long been
a part of this old Japanese custom which shows no signs of changing, 2) =
Practical gifts, primarily food iltems, are likely to be popular in these
times of poor economic performance, 3) Nori is seen 2as an appropr iate food
for this time of the year, 4) Everyone likes it (sic), 5) Nori's price range
(¥3,000-3,500) fits well with the average price spent for gifts by most

consumers, and 6) Norl is light weight and easily mailed.
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Nori Times December 1, 1980

Nori prices and consumer perceptions

The manager of direct sales for Zen Nori reports that consumers were highly
skeptical and suspicious of nori recently sold at an open air market that
was priced at cost, the proceeds to be donated to a charitable cause Many
consumers had to taste the nori before buying to ensure that it was accept-
able. Typical comments were, "Is it safe to eat?," "Are there really 10

sheets in this package?," etc.

This contrasts with items such as clothing, which in off-season sales or

close outs are still perceived as being of high quality . . .

c-30




Nori Times November 21, 1980

Ministry of Forestry, Agriculture and Fisheries Bureau of Statistics
released figures showing average income figures for a nori fisherman in 1979

was Y6,508,000/year, a slight drop comparad with the previous year.

c-31




Nor{ Times October 21, 1980

Nori Peatured in Nationwide Primary School Publication

Nori featured in special issue of “Kyushoku News", an elementary school
newspaper distributed nationally to over 25,000 schools in Japan (October 18
issue), as part of Zen-Nori's fall campmign.
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Nori Times October 11, 1980

Sushi "University" Opens in Tokyo

A sushi "university" has opened in 'rokyo to train sushl chefs, The new
school accepts pecple from all walks of life - bank amployees, businessmen,

etc., and can be seen as part of the sushi hoom occurring in the U.5. and
elsewhere. (Are these people expecting to go to U.S. a3 chefs? There is a

hazy connection made.) Tuition is approximately Y700,000 (¥ 230 equals $1).

C-33,




Nori Times October 11, 1980

Nori Times with the cooperation of cooperatives, manufacturers and Zen Nori

conducted a test of fully autamatic processing machinery compared with

standard processing machines. A sample of nori from Chiba, Kanagawa, Hyogo,

Okayama, Tokushima and Kagawa was run the same day throuwgh standard machines

(Furuta, Tezuka, Uchikawa and Takeshita brands} and through a Nichimo Zen—

jide (fully autamatic) model, producing 4,000 sheets in each.

Weight (g/sheet)
Water (%)

Unrefined protein (%)
Salt (%)

Chlorophyll (mg/100 g)

Standard machine
{average)

277-397 (324.3)
9.41-10.7 (9.90)
33.1-42.5 (38.20)
0.3-1.33 {0.88)
501-701 (619)

Auto type

{(average)
243-324 (284.7)

10.2-11.8 (10.90

36.5-42.4 (40.75)

0.24-1.39 (1.06)
579-748 (657)

Results are interpreted as not beingy significantly different. The fully

automatic model was judged superior in producing a product of even consis-

tency.
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Nori Times September 21, 1980

Fall Nori Sales Campaign Kicks Off

three prolonged efforts to increase demand during the fall, which is a prime

season for picnics, outdoor activities, and school athletic programs

{undo-kai).

L.

3'

Promotion to educators ard administrators in the school system through
posters and bulletin board photos, newspapers emphasizing rutritious
nature of Nori. This year's slogan: *The importance of the nutrition

of nori during your growth and development years."”

Goes to 23,000 schools, 70 percent of the nation's primary schools.
Point of sales promotion:

Participation in:

-~ "Health and medical exhibition®

- Moving market - open air parkets promotional effort

- Agricultural and fisheries fairs

Campaign to consumers - sponsored locally by distributors featuring
shopping bags, posters, other free gifts, to kick off this new harvest

product.
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Nori Times August 11, 1980

Korean government decreased import duty on nori-related processing and

harvesting machinery from 10% to 2%.
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Nori Times July 11, 1980

Results of Zen-Nori Fact Finding Mission to U.S.A.

Second trip by Zen-Nori to U.S. (Seattle, San Francilsco, Log Angeles,

Honolulu, visits to supermarkets, natural food stores, gushi shops, etc.).

Results:

1. Compared with year earlier, poor quality Nori seemed to be less evident.

2. Overall, however, nori quality very Poor with some Nori described as

"not fit for human consumption,” ane “couldn't begin to eat ie."

3. Japanese restaurants, especially sushi shops, are increasing quickly and
being frequented both by black and white people, suggesting an increase

in nori distribution.

4. America is extremely cholestrol and fat-conscious. Nori's nutritional

value should be stressed.

S. Strong feeling that supermarket shelf space given to nori has increased

since 1979.

6. To penetrate the household market (to attract average American con-
sumers) , quest effort and careful planning 1s necessary. Flavored nori

should receive the main promotional effort.
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Norl Times July 1, 1980

Spurring Consumption

July 6 through August 3 {s the summer campaign perioed, almed at increasing
sales during the summer gift-giving season (Chugen) and summer vacation
periods. The campaign includes posting advertisements in major rail sta—
tions nationally and special sales sponsored by local distribotors. This
year's slogan s *To the mountains and the ocean, together with delicious

noci® (literal).

Other aspects of the campaign includes specially printed shopping bags,
{ron-on patches for children, and sudare (rattan mats for making Nori-Maki)

as give—aways provided free to retainers . . . .
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Nori Times June 21, 1980

American Perceptions of Nori Changing

In a paper presented by nutritionist Asako Tohata, of Ochanomizu Joshi
University at the 6th Annual Food Culture Seminar (Tokyo Asahi Hall) on
June 13, 1980, American perceptions of nori were described as having
changed. In the paper, entitled "the current food revolution®, Profeasor
Tohata i{s quoted as saying, “Typically, 'Kalso’ (seaweed) is rendeced in
English as ‘seaweed,' which has a poor comotation. Nowadays, however,
knowledgable people refer to it as 'sea vegetables*, One hears people
discuss what kind of Nori-Maki they pefer, etc.”
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Norl Times May 1, 1980

Pisheries White Paper reported to Diet

Among the results of a whits paper using data through fiscal year 1978, is
data on the decrease in ssall businesses engaged in sea culture. although
the report does not contain a separate listing for norl operations. the
number of businesses are shown to have decreased by more then 1,200 between
1973 and 1978, (Parms of less than 5,000 m?.) The decrease is especially
appacent in operations smaller than 1,000 m?,
Nori oparators 1968 47,767

1973 37,161

1978 24,408

(no source)
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Nori Times August 1, 1980

Making Nori an International Commodity

Conclusions of 15-man Zan-Nori fact £inding delegation to the U.S. (from
June 16, 1980, 25 days in Seattls, San Francisco, Los Angeles and Honolulu).
Description of Puget Sound:

o  6° in winter

o  maximum 16° in sumner
-] tides of 6 meters

o fed by streans

o fast currents .

o high in nutritive valua
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Nori Times March 1, 1980

Large—-Scale Machinery

On a national level, some 1,700 "large-scale® machines are in use (6 percent

of businesses). Nichimo has recently developd a five-line, one-man operated

model that has reduced the size of the frame apparatus and added an
additional (fifth) line {(most have only four). The new machine increases
production speed by 25 percent. The greater processing speed enables more
nori to be harvested on, for example, the day prior to anticipated bad
weather. The new machine also Improves on the method used to remove

processed nori from the frame, has thermostatically-controlled energy saving

devices, and other improvements.
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hatcheries is on commodity fish (pink and chum) rather than on fish with
an added recreational value {chinook and coho). The goal of Alaska's
ocean-ranching program is two-fold: (1) to provide more fish for the
common-property fishery and (2) to provide a means for hatcheries to pay
for themselves (through income from harvesting) rather than depending on
state supplements.

Ocean ranching in Alaska 18 just getting underway, but already policy guide-
1ines have been developed to implement the law. These guidelines are con-
cerned primarily with protecting wild or native stocks and ensuring that
hatchery fish will be fit for marine survival,

The following are some of the major regulations:

. Private hatcheries must use stream systems that are depleted
or are non-significant producers to avold confounding hatchery
and wild stocks.

. The state will continue to manage the rate of hatchery development
in order to conserve wild stocks that may be mingled in.

. A review of a private hatchery for technical competence and
financial stability is required before a permit is granted (as in
Oregon's regulations). '

. Figh transplants over long distances are restricted, In develop-
ing brood stocks, native or hybrid-native stocks are emphasized
(as in Oregom).

. Gemetic and disease controls have been established to ensure maxi-
pum fitness and variability in hatchery gene peols (as in Oregon).

OCEAN RANCHING IN COREGON
Wallace F. Hublou*

The state of Oregon has permitted the private ocean ranching of chum salmon
since 1971, but in 1973, the law was amended to include chinook and coho.
The principal difference between the Alaska and Oregon laws is that imn
Oregon there is no definition of or restriction on profit by a private ente
prise. The following concerns and suggestiens about potential problem area
are based on Oregon's experience of more than 3 years in administering its
policies on private ranching:

. To reduce the impact of private hatchery fish on other stocks,
it 18 suggested that
—the minimum size and age of hatchery fish be regulated so that

the fish will be ready for the ocean at the time of release and
will migrate gquickly through state waters.
—-hatchery sites be in close proximity to the ocean.

. The relationship of private hatcheries to previously established
public hatcheries should be clearly defined in the legislation,
particularly in terms of the competition for stream or tributary
rights.

* Director, Management and Peseareh Division, Fish Commigsion of Oreg
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