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To the Reader:

Under the authority of RCW 79.68.880, "ihe Department of Natural Resources shall
foster the commercial and recreational use of the aquatic environment for the
production of food...and to this end the departmient mav develop and improve
production and harvesting of seaweeds..."

Towards this end, the department has undertaken a research and development pro-
grarn to establish a conimercial seaweed aquacu,tune industry utili zinq the marine
waters of Washington. While research is being performed to determine the
biological feasibility of the commercIal culture of Po~r~hra, and the suitability
of various sites, it must be simultaneously shown that the product can be pr' o-
duced economi cally and then marketed success ful Iy .

Hence, this market analysis and preliminary economic analysis for products of
the red seaweed Poryhyra has been pe~formed for' the Department of Natural
Resources  Personal Services Contract -"'684! by Kramer, Chin and Mayo, Inc.

It must be emphasized tha t thi s is a preliminary economi c ana Iysi s . I'ao nori
farm yet exists in the U.S. and so the informat',on about equipment and costs was
gleened from Japanese industry expertise. rIowever, during he next year, the
operation of a DNR pi 1 ot scale farrri should add niore realistic cost estimates .

The use of this information in this report is at the user's own risI . DNR makes
no guarantee of the accuracy or correctness of the information contained in the
report. The mention of specific products does rot constitute an endorsement by
DNR or KCM.

This study was supported in part and performed as a regional contribution portion
of Project R/A-12, Grant No. NA81AA-I1-00030 from the National Oceanic and Atmos-
pheric Administration to the Washington Sea Grant Program.

.his anaiysis was designed to answer the question "Can the United States enter
and compete in the market for p-,odocts of tn red seaweed ~por h ra? m this
report shows that a considerable U.S. market potential ex'sts and that a moderate
sized nori aquaculture operation can be profitable. Successful mark t entry and
profitability will, of course, depend upon the entrepeneur.
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St&WBK AND CMCLUSHNS

'Ihe developaent of seaweed culture has been recognized as offering a poten-

tial opportuni ty for resource utilization an State-overed tidelands. 'Ibis

activity is consistent with the State Department of Natural Resources' goal

of encouraging corerrercial production of food on aquatic bedlands. this

study is the first step in determining the marketability and econanics of

prodLx.'tion of ~Po Lyra 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 ~rrh~~ra  and its

by-products! which are marketed worldwide indicated that nori sh~~ would

be the most advantageous product ta market. All sutee~t anal.yses ~re

then based on the operational constraints of nori growing and processing

ventures.

Existing and p>tential markets  both foreign and damestic! mre surveyed to

determine market objectives for a hypothetical Washington-ba~ nari

industry. A detailed analysis of the Japanese market provided a profile of

activities in a well established nori market, and a general guide for estab-

lishing a domestic industry. 'Ihe corx:lusion, based on these f indings, is

that existing daaestic 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. Xt 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 �,000

saku!, on the other hand, needs to pursue a diverse marketing plan, appeal-

ing to and developing several market segments. Bulk comaodities, ingredient

sales, restaurant chain operations, specialty narkets, and possibly mail

order and supermarket sales. are the praaising avenues to be explored in a

diversif ied marketing strategy.

The study culminated with a preliminary analysis of the economics of produc-

tion of different sizes of nori farms 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

dif ferent magnitudes of operation. Given the operational assmaptions that

ware formulated for this analysis, the l00-saku farm was determined 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. 'Ihis is a very

promising scenario for an untested industry-

An analysis and caaparison of different strategies of revenue generation for

the State Department of Natural Resources concluded the study. The impor-

tant caaparison made was that of a yearly land lease fee of $1,000 per acre

of bedlands versus an arrangement whereby the State aasesses the op.ration

on a percentage of its revenues.



introduction

The purpose of this first phase of study 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 Pod~pa?

A market analysis and preliminary econaaic analysis of a potential domestic

mri industry is an essential first step in an overall ~Po he~ra 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 Washingto~sed nori operation.

Stud A roach and Sco

'Ibis study involved the completion of four tasks:

Task A - f.iterature Search/Product Research

Task B � Analysis of Narkets

Task C � Market Plan Analysis

Task D � Preliminary Economic Analysis

A portion of Task A involved an info@Dation search for data and docmmnta-

tion needed to conduct sub equent tasks. This began with the compilation of

all pertinent ISR in-house data and reports, which consisted of a number of

assorted reprints, ar ticles, reports. and books dealing pr imar ily with

~Po Qva culture. Saae information covered product types, and a small

amount of data was included on seaweed economics.



This literature search generated several bibliographies, in computer print-

out. format, on specific subject key words. The key ~rds utilized for this

study included the following:

marketing
economics
farming
mar i cul tur e

aquaculture
f easi bi 1 i ty
prMuct ion
industry

seaweed
Ied seaweed
nor i
Por~i~a
laver

crossed
with

Study resea rchers reviewed the bibliographies produced and requested

specific items which related to the project. Paper or microform copies of

requested research literature were obtained by wey of:

1. Direct use of area and state libraries, including the University of

Washington, Seattle Public, and the Washington State Library systems,

plus other specialized resources.

1-2

KQ4 conducted a corn~ter ized literature search utilizing three comnercial

bibliographic data base vendors: Lockheed's Dialog, Bibliographic Retrieval

Service ' s BBS, and System Qeveiopnent Corporation's CBBIT � SDC Search

Service. These vendors market on-line, interactive information query sys-

tems which are the equivalent of various hard-copy literature indexes.

These three vendors provided access to computerized literature searches in

approximately 160 data bases.



2. Direct use of out-of-state libraries, utilizing the CLASS  California

Library Authority for Systems and Services! network of libraries.

Located by co~ter and telex, a specific reference is requested through

interlibrary loan by way of electronic mail interlibrary loan systens.

3. Worldwide loans util izing the Pacif ic Northwest Bibl iographic Center

 PNK!, an interlibrary loan service with offices on the University of

Washington campus. Staffed by professional librarians, ETC has its om

telecopy, telex, and computer systen for locating information sources on

a mrldwide basis. Materials are supplied on a fee basis, either in

microform or paper copy.

4. Gn-line ordering capability by way of the c~ter vendors. The

majority of the camputerized bibliographic data-base vendors can supply

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

In addition to amqmterized bibliographies, other reference lists were

utilized as they were revealed during routine data collection efforts in

documents obtained 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 government agencies were contacted in the United States and in

other countries, and requests were made for available data and informatim.

In some cases, these contacts ware fruitful  ~rticularly the United States,

Japan, and Korea!, but more often poor statistics or no statistics were

availabl.e. Same specific agencies contacted included the following:
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United States Bureau of Customs

Bureau of Census
Trade Administration
Department of Agr iculture
Department of Labor
Washington State Private Industry Council

Ninistry of Industry
Trade and Colmerce
 Business Information Office!
Statistics Qmada

Ninistry of Finance
Agriculture, Forestry and Fisheries Ninistry
Office of the Consulate General � Seattle

Japan

National Fisheries Administration�
Production Bureau of Aquaculture Fisheries Section

Korea

In addi.tion to goverrment agencies other groups, both public and pr ivate,

were contacted  see Section IVj.

Recent issues of Japanese trade journals  e.g., the Mori ~Times ~re trans-

provided by invited participants to three monthly workshops held throughout

the course of the study. Key participants included Dr. Clinton Atkinson,

international f isheries advisor and consultant; Dr. Jmnes Crutchf ield,

resource economist; Nr. Blake Rankin, a pr incipal buyer for a Seattle-based

health food wholesaler; Nr. Tomio Noriguchi, president of a large Asian

fOOdS impertation firm; and Nr. JOhn Nerrill of the Univereity Of Washington

Botany Department. These mrkshop participants provided advice and guidance

throughout the course of this investigation in all study areas.

The second part of Trask A was to conduct product research. Although this

study focused on the nori industry, it ms appropriate to exaaine the range

of current and potential uses, or market forms, of ~Po 4~ra worldwide. This

lated  see Aiyerdix C! to provide the study with current industry perspec-

tives. In add iti.on to these data sources, information was regularly



product survey provided a check on the study assenption that the culture of

~Par @~~ra for huaan cons+option should be the primary market targeted for by

a domestic industry. Other potential uses which were explored included:

animal feed, guns  phycocolloids!, by products  dyes, etc.!, trace sub-

stances  drugs!, and energy applications.

ln Task 8, potential markets for domestically grown Po>~~~ra were analyzed

and three market categories were defined:

o The North American market

o The Japanese market

o Other international markets

Historical information was 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, im~rt and export trends, and other

data proved useful in identifying sane of the controlling market factors.

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

Task C of the study included an analysis of appropriate market plans, with

speci f ic market segnmnts identif ied and defined. Narketing strategies

appropriate to different market segaents have been described. Growth poten-

tial is also addressed where appropriate.

'Ihe final task of the study  Task D! was to conduct a preliminary ecommic

analysis. 'Ihis analysis involved the selection of four operational

scenarios  four sizes of seaweed farms: 100, 200, 300, and 2,000 nets, or

"saku,' in size! and the developaent of a set of operational, prod~tion,

and processing assumptions for each. Proforma cash flows, including

start~ costs, were generated for each scenario, for monthly expenditures
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and revenues, for three years of operation. Marketing assumptions were also

formulated, where appropriate, including market value of the product and

estimates of the rate of revenue generation. In addition to proforma cash

f lorn, pro forma profit and loss and proforma balance sheets have been

developed.

A sensitivity analysis was conducted to help determine an equitable lease

arrangement for INR lands utilized for seaweed aquaculture. This included

analyzing cash fla~ and ~tential revenues over three years of operation

 for the four sizes of farms! under the conditions �! where DNR leases

wetlands for $1,000 per acre per year and �! where QlR does not charge a

land lease. Speci f ic "percentage of revenues" calcula tions have been

provided as an alternative to direct land lease payments.

All proforma cash flow and profit and loss statmnents were set up on the KCR

DIGICMZ computer system to allow perfornihnce updating and recalculation as

operational assmaptions becane better defined in the subaaquent study phase

to be conducted by ~ at their pilot farm operation in Puget Sound.



Introduction

ducted of products and uses of the red seaweed ~rrQrra, 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 auld provide opportunities which

could be explored and developed as the daaestic industry gets established.

Por a Chemical Constituents

The principal components of ~Po hydra include mter, some carbohydrates

 sugars or gens!, quantities of protein and fat,' and ash  largely sodium

and p!tassium! . In addition to major constituents, trace elements and

vitamins are also present. Bardach, et al �972! provides the following

breakdown of the nutrient composition of ~rph~~a  per 100 g of algal

sheets!:

provitamin A
vitamin Bl
vitamin B2

niacin
vitamin C

44,500 IU
0.25 mg
1.24 ng
10.0 mg
20.0 nq

11.4 g
35.6 g
0.7 g

44.3 g
8.0 g

water
protein

fat
carbohydrate

ash

~ Youngblood, et al �971! found that 62 percent of the total hydrocarbons
in ~orp ra leucosticta were caeposed of a 19:5 alkene-

2-1

The successful developnent of a sea~d culture industry in the state of

Washington must be geared to the production of a specif ic product  or

products! targeted for a previously identified market. A survey was con-



17. 1%
25-30%

0.8a
40.1%
10.3%

water
raw protein

fat
starch sugar

ash

arri~a appears to be a good source of proteinS. Ho~ver, the degree to

which the protein nitrogen is water-soluble, hence utilizable in digestion,

is not certain. A fiqure of 21.85% for mter-soluble nitrogenous substances

in P. tenera haa been reported by both Chapaan and Chapman �980! and Ran

�965!. Zt iS evident that ihor~ya is protein-riCh and mph 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. Scme data on aairm acid

content of P. tenera are available  Rao, l965!:

4 Content
Amino Acid

Tyro sine
Tryptophane
'ihreonine
Serine

0. 662
O.T72
0. 464
6. 568

Mo data were obtained regarding other amino acids which are present.

With regard tO trace Substand~, difierent specieS of ~Po ~hara are reported
to contain various quantities of the following vitamins: A, BI, B2  ribo-

flavin!, B12, C  certain species have vere than half of this vitaain than is

contained in oranges!, and others. Kanazawa and Kakimoto �958!,
KanaZawa �961! report proviteain A, thiaaine  Bl!, ribOflavin  B2! d
pyridoxine  B6!, nicotinic acid, folic acid, biotin, lipoic acid, cobalamine

2-2

Chapman and Chapman �980! provides the following comparable breakdown o j



 B12!, choline and ascorbic acid  C! have been found in err~ra tenera. 1t

has been suggested that the vitmin properties of ~rrh~fra could provide an

effective treatment for beriberi due to its 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 Moda, et al. �981! was conducted on dried Pot~~fra sp.

to determirm the tastizg substances of nori from different localities in

Japan, Their work indicated a nmker of free sugars predominantly glucose

and galactose. Eleven organic acids were also found- Zn addition, major

mineral cations and anions detected included Na+, K+, Ng +, Cl, and PO 3-

Sane work has been done to describe the pigment content and quantities in

P. tenera  e.g., Bull Soc. Sci. Fisheries, 1953! . These include the sub-

stances carotene, phycocyanan, phycoerythrin, and chlorophyll. Other work

describes the benef its of fertilizirq growing ~rph~'ra to increase the

concentration levels of protein., lipid, carotene, thimaine, riboflavin, and

cyanocobalamin  Bitamin, 1965!. A OV-absorbing peptidal compound, substance

'334," was isolated free Mrry'rra yezoensis  Sivalingam, et al, 1974; 1976;

and 197'6! - Investigations into the substance's physico � chemical properties

and physiological roles suggest that, '334" may play an im~rtant role in

either metabolic regulation or in temporal energy transference at some sites

 e-g ~ r W-light absorption sites! in the photosynthetic metabolic pathway of

the algae.

The iodine content of ~po &~a sp. is low by comparison with other sea~ds.

The average concentration is reported in several sources to be 18 parts per

mi3.lion, dry weight  Rao, !965; Wistler, 1973; and Cbapman and Chapman,

1980!- Despite the low iodine content, Pox~~rra could provide treatment for



goitre problems in some areas of the worM  �ichanek, 1975!. Porphgfra could

provide a double contribution as a treatme~t for both goitre and beriberi.

Chromatography of a lipid fraction of P. tenera gave a methanol eluant which

showed sane antioxidant character, similar to the now widely used BFl' emul-

sifiers  Eiyo to Shokuryo, 1968!.

Another organic cmqeund, piparidine � 2, 6 - dicarboxylic acid  trans

form!, or teneric acid, has been isolated free P. tenera  Nippon Suisan

Gakkaishi, 44: 1371. 1978! . 'Ihe signi f i cence of this substance was not

explained.

A number of titles in Chemical Abstracts �947 � 1981! deal with the ability

of ~rphg~ra sp. to concentrate, in small aoounts, bromine, iodine, and

ruthenium. 'Ihe amounts of these materials are typically insignif icant,

however, when coatpared with other industrial sources.

'I%ere iS eVidence that Some Mrna specieS have antibacterial aCtivity.

Node and Horiguchi �975! describe the presence of difnethylsulf ide and

propiothetin in ~Po 4~pa tenera. In this sane seaweed, Katayaea �962!

describes antibacterial action attributable to the presence of fatty acids.

a carbonyl and terpenes. Katayama �964! also identif ies the activity of

acrylic acid in some species of ~rrb~ra.

Sane experiments have demonstrated that ~rrlyra species can be used to

red~ plasma cholesterol levels  Abe and Kanmh, 1972; Kaneda, et al. f

1963; Abe, et al., 1967!.



Overview of Current U e

~Po h'~ra is one of the most intensively utilized algae for hoaan food

worldwide. It is usually chopped before it is dried, and often formed into

sheets which can be flavored and/or cooked. It is general.ly recognized as a

source of assimilable carbohydrate and protein, as well as some minerals,

trace elements, and vitmains  particularly A, B, and C!.

Por~~ra is intensively cultivated in Japan  see Section III for production

figures! and other areas of the Far East, most notably South Korea  see

Section DT! . Accordirg to Saito �976!, Porgh~rra is cultured or gathered in

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

Japan is one of the most important users of Porahi~ra. Typically the seaweed

is processed as nori sheets. These may be roasted plain, or flavored

 with soy sauce and spices! rior to marketing. Nori is often used as a

wrapping for sushi  a rice a@9 meat/fish or vegetable cake! . In other forms

of cooking, nori may be toasted or baked, then crvabled and added to soups

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

There has been sane interest in Japan for finding new applications for nori

use. Mixing low-quality rmri with chicken feed has been reported recently

 Mori Times, March 21, September ll, and November 11, 1981!. 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 stronger, and imbues eggs

with a higher calcium and iodine content. Marketable applications of this

hark have not yet been exploited in Japan.
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aj i-tsuke nori

ao-mri

hara-nori

f iur ikake

hoshi-vari

ki zami-nor i

kuro-nor i

maki-zushi

maze-nor i

nori~ki

onigiri

TABLE l

GLQSINRY CF hlORI TERMS

Flavored, roasted nor'i often marketed in bite-size ��
by 4-inch! cellophane wrapped sheets

Enteromo  sp. and/or Ulva sp.! used as a flavoring
xn r ce crackers  osemKm! and food preparations.
Usually crushed in bits or slivers, ao-nor i is con-
sidered a lour-grade product than ~Por h~~ra.

Broken or irregular pieces of dried sheets. At the
producer/processor level, hara-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, egg yolk, tea, salt, and monosodium
glutamate.

Dried, unflavored nori sheets, often used in the
preparation of sushi. Mien used in contrast to the
term, sushi~ri, hoshi-nori means nontoasted, lower-
grade nori.

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

Black nori; i.e., nori, ~Po bye sp.

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

A jaixture of ~Po bi~a and other species.

Same as maki~hi, above.

Hand~lded ball of rice with a center of either salted
salmon bits; pickled, salted pleas; etc., and wrapped
completely by nori. Often a haamaade picnic or lmch
item.

A wide variety of crackers made fram rice flour often
containing nori or ~ri visible as green specks or
bits usbedded in the cracker. Scmae types of osembe come
wrapped in a strip of nori.



TABLE 1

 continued!

sushi-nor i

A strong-flavored seaweed paste used as a seasoning on
rice.

tsukudani

2-7

High-grade, hoshi  dried, unflavored! tmri usually pre-
toasted. Used in the preparation of sushi and usually
marketed in the United States in packages of 1G sheets,
though seven-pack sheets are said to be gaini~ in
popularity. Xn Japan, sushi-reri is soeetimes sold in
tin containers lined with corrugated paper as a high-
priced gourmet itea.



In South Korea, species of ~Pa h~rra are cultivated in much the same way as

in Japan. The major focus of this industry is also nori production for

domestic consaaption and export.

~arOh~pa Sp. are Collected alOng the shoreS Of BurgoS, ClaVeria, Aparri, and
other towns in the northern provinces of &zon in the Philippines. "Garnet,"

as it is called, is often eaten fresh in salads, or with tomatoes. Some

produCtion Of dried nori sheetS aleo takes plaCe there  Norelard, 1979;
Caces~rja, 1973; Bersamin, et al., 1962!.

Although Taiwan produces sane quantity of Porph~~ra  Section IV!, it is a net
im~rter of ~rrh~rra products. Chueh and Chen �978! report that in 1977

l

Taiwan produced l,372 metric tons of Wrr~~ra which was only about a quarter
of the dcmestic demand. 'Ihere, as in other Indo-Pacif ic countries,

Porph~~ra's primary use is as a food item.

In New Zealand, Pot~~ra sp. have traditionally been gathered for use as a

and cataplasms, and P. columbina is fermented 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 kno~.

In South Wales, laverweed is considered a great delicacy and is often fried

with bacon and eggs.

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

a health food.



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

Asian populations reside, ~po 4~ra sp. are gathered for food.

Product Potential

Potential products manufactured from the sea~d Porph~ma are generally

classified into two categories, nanely 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 appl ications.

Within the category of nonfood items, tm 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 chanicals � e.g., phycocolloids

o Energy production

Pine 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 sane



interesting claims resulting; for example, the addition of low-grade nori to

chicken feed as previously discu med. 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 ~Po hydra species,

porphyran, has been the subject of some research int,crest  peat and Rees,

1961! . Rees and Coney �962! extracted porphyran free several ~Po hyra

species, demonstrating seasonal and envirormental variations in this can-

pound. Batey, et al. �974! extracted 30 percent po~yran from P. ~ca an-

sis. S&achat and Glicksman �959! point out that, although ~Por h~rra sp. is

not used as a source of polysa~aride extractive, porphyran could be of

some iaqertance because of its "interesti~ structure."

Energy production f ran seaweed involves the anaerobic digestion of plant

material to methane. 'Ihis application has been tried with some of the

larger kelps, primari.ly because large maounts of bianass are required to

make such an energy source feasible. There is no evidence to date that

Poqh~ra has been contmaplated for this kind of application.

Bulk processes generally result in the formation of a relatively lo~alue

product. This is perhaps the major deterrant against the use of cultured

~Po hyena in any nonfood hulk process application The combination of large-

volume requiram,nts and 1~3.ue product would, in rmst cases, result in a

non-cast-effective application.

Fine chemical pro~see require the extraction of special substances typi-

cally found in small concentrations. Havak and Raanussen �981! tested a

2-l0



species of pox~~ ra, along with nine other genera, for dye potential.

According to their results, the ~Po h~ira sp. produced cosmon color, not

particularly unusual in the repertoire of natural dyes. Their results are

shown in Table 2. The dye potential of ~Por @~~ra does not appear to have a

market.

TABM 2

DYE COVERS  RTAINED PE%
PG59YRA LANXOIATA WITH DIFHMNT NCRDMtPS

Colors ProducedNordants

Tin Pale yellow green

Grayish green yellow to light oliveIron

Grayish yellow green

Medi+a yellow green to dark yello~

Chrome

Copper

Dark olive yellow to median olive yellow

Porph~va displays some restorative  Dragendor f f, 1898! or ~rmaceutical

characteristics. Ho~er, to date there has been little indication that

~po @~ra has been marketed for its beneficial dr~ characteristics.

In sumary, there is a lack of evidence that Porphpa has been successfully

marketed for anything other than huaan consaaption. The best and most

widespread market available for this seaweed is the nor i market. '!his

information is significant for the target market considerations of a fle+

gling domestic industry. The margin of profitability characteristic  for

the first years! of a ~rrhg~ra operation  see Sections VII, VIII, and IX!



dictate that catering to the existing, established markets should be the aim

of the domestic industry.
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III. PROFILE OF JAPAN'S HGRI MMPIRY

Introduction

'Lhe people of Japan have been growing nori for centuries. Tbday, nori

aquaculture in coastal water s 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 consuaed the equivalent of 72 standard sheets of nori, and the

year's total production of 8 ~ 3 billion sheets ~ orth over one half

billion dollars to nori farmers. Mori remains today the most important

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, hoover, the nori industry

has been plagued over the last decade with a nuaber of serious problems.

Slow growth in demand, over-prodmtion, and a decline in product quality

have threatened the econcanic viability of many nori enterprises.

The principal objective of this section is to analyze the problems and

prospects of Japan's nori industry; describe its size, structure, ard devel-

opoent; and relate preliminary findirxjs of this analysis to the feasibility

of a nori product.ion industry in ~et 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



onsecut ive year in Mich supply overr~ of 10 percent or more have

o'=charred. Znven«ries going into this season �981-1982! are at the highest

level aver experi~ and production is again expected to exceed the

industry Q goal by at ]east 300 or 400 million sheets A four&illion-sheet

excemmr representing over half a year's production, is currentlY clogging

distr ihutian channels and challenging the industry to f ind new ways of

boo>ting demand and limiting supply.

SMck Ckeeid has also been a serious problem. Tn recent years, consumption

of nar i in Japan has stabilized at approximately 7.9 billion sheets per

annum, while Che industry has struggled msuccessfully to hold production

below thaC level. Z~ri, the industry's organization of cooperatives,

maintains that production capacity sufficient to produce 9 to 10 billion

sheetm per year currently exists, despite the considerable adjustments made

in the industry over the last decade. Pron 1969 to 1979, the number of nori

enterprisea has fallen by more than 55 percent, and farmers have had to

incorporaCe new technology and economies of scale i.n order to survive.

~~h che area under cultivation in Japan has decreased scmewhat i the

amoont of nori produced continues to outstrip demand.

~is year's crop is forecast to be bountiful once again. %he volume of

conmigrment sales at the cooperative level as of January l7, l982, for

ex~P].e, is rePorted to be 3.96 billion sheets, a 30 Percent increase com-

pared wiCh the same time last year. The value of this amount, hoover, is

down 18.6 percent, and the average price per sheet, 14.41 yen, represents a
3 ~n-pmr-~t decline in the average price compared with that in January
1983--



The industry' s problems have been compounded in great measure by a steady

decline in the overall quality of nori produced. Endustr ial pollutim,

adverse weather, and disease resulting freya too intensive farming have, in

sane areas, reduced the avaunt of top-gr ade nori produced to near zero.

IHhile industry newspapers are full of accosts of econcmic hardship and

farmers burning crops that will not fetch an average five yen per sheet,

bids as high as 120 yen per sheet for to~rade nori have been reported this

year  l982! at various cooperative consigrment auctions around Japan.

Poor quality, it is felt, has seriously deterred growth of nori consanption

in Japan. In dealing with these problaas, however, the industry has looked

to export mar kets to relieve some o f the pressure. In particular, the

industry has focused its attention on the United States which has shown a

three-fold increase in nori consuaption over the last four years.

Ja n as a Nsrket for et Sound Mori

In circumstances such as these, in Mich Japan is eyeing the Un,ited States

as a market for excess production, Japan itself seem 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 nor i produced

here is extremely high  which might, in fact, be possible in light of the

almost 'ideal physical envirorment which is said to exist in Puget Sound!

will the market in Japan be an economically viable outlet for prodmtion

For now, the question of Japan as a ~tential market is not. appl icable,

since nor i and nori products continue to be listed by the Japanese govern-

ment among 22 ammaodity types of agricultural and fishery products that are

"nonliberal ized" and, as such, subject to strict import quotas. The 22



items in question include the following products: dai ry products  milk,

creen, and cheese>; meat and processed meat  beef and canned meat,!;

processed rice and ~at products  rice and wheat flour !; fr ui ts,

vegetables, and their processed products  oranges, tanger ines, juices,

processed tomato products, and canned pineapple!; and regional specialties

and related items  beans, peanuts, konjak roots, starch, and glucose! .

Fisheries-related itmas include herring, cod, scallops, and cuttlefish. 'Ihe

Ninistry of International Trade and Industry  >ZITI! Noti f ication No. 120

states the itmns subject to import restrictions include:

Tariff Item No 12.08:

3- �! Edible seaweeds, f ormed into rectangular papery sheets not

more than 430 square centimeters per piece.

3- �! Seaweeds of genus ~trh~Fa and other with genus Pozyhgrra,

edible, excluding those falling within heading Ho. 12.08-3- l!

of the Custans Tariff Schedules.

3- �! Other edible seaweeds  genus Enterm~o, genus Nonostrama,

Except for a small quota alloted to Korea, which was recently withdram,

importS Of produCtS made fran PoZOh~~a haVe been Strictly forbidden.

Japan has gone to great lengths in recent years to lift both tariff and

nontariff barriers to foreign trade. Since January 1978, the Japanese

government has made conmmsions to the international council on the General

Agreement on Tariffs and Trade  GOTT! and liberalized thousands of itmas;

for exmnple, machinery, consuaer goods, steel praducts, and other manufac-

tured goads. Japan has been far more reluctant to yield on farm products,



although over the last few years it has increased the quotas on a number of

beef, fruit, and vegetable itans. Of these last 22 "residual import

restriction it,ems," however, 'it is the position of the Japanese goverrment

that restrictions on these items cannot be abolished in view of the particu-

lar situation in Mich Japan's agriculture is placed.'

The underlying reason for holding firm on agricultural and marine product

barriers has as mu:h 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 fram the rural populace. Although the

LDP has been in ~war 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 ~rs in the Diet are dispro~rtionately large for the populations

they represent. This is because the present system of apportioning seats

has remained unchanged through the post~r 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 government is not likely to make further sig-

nif icant 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

movanent toward a reduction in the nunber of enterprises engaged in nori

culture, and a concentration of effort by means of larger farms and inten-

sive cultivation. Figure l indicates the changes in the nunber of nori

enterprises over the last 22 years. Most notable is the decline from l969



FIGURE 1

Changes in the Number of Nori Cutture Enterprises
1967-1979
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Source: Gyogyo yoshoku seisan toke i nempo.
AgriculTure, Forestry and Fisheries Ministry.



to 1979, when the number dropped from 65,636 to 29,560; a 55 percent

decrease in only 10 years.

While the number of nori culture firms has dwindled, the area of coastal

waters incorporated into nori aquaculture ef forts increased drmaatically

during the same period. Figure 2 shorn 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 l970s.

Production Areas

There are four distinct regions of Japan Aware nori is cultivated exten-

sively  Figure 4! . Typically, these are the areas which have jagged

coastlines and contain nanerous protected bays and tidal areas. The North

Pacific region includes the Pacific side of the main island of Honshu, fran

its northern tip south to the city of Qushi on the coast just north of

Tokyo. The Central Pacific region extends south fromm there to Hie Prefec-

ture north of osaka. The Inland Sea region is that area cirnmscribed 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 southerrmest major island, Kyushu.

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

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

* Old units for saku representing an area 1.8m by 1.2m are used here for the
sake of consistency. Since 1979, the Japanese standard of measurement for
one saku has becceae 1.8m by 1.5m.



FlGURE 2

Changes in the Area under Nori Cultivation
1957 � 1978
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FIGURE 3

Changes in the Average Size of Mori Enterprises
1967-1978

 area under cultivation �: number of enterprises
1,8 m x 1.2m units!
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FIGURE 5

Changes in Production of Cultured IVori by Region
1957 � 1979
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most of Japan's nori, the China Sea and Inland Sea regions were largely
undeveloped. Today, these areas f ar surpass the two Pacific regions in
production volte. The North Pacific area, unlike any of the other regions,
has produced about the same voleaes over the entire period.

A key problem for Japan's nori industry has been chronic over-prod~ion.
Ontil 1973, when the irdustry produced nearly 10 billion sheets and sent
markets tumbl ing, no nationwide gui.del ines were used to aid producers.
Since the 1973 crisis, the National Federation of Nori and Clos Fisheries
Cooperatives {Zenkoku Nori Gyogyo Kyodo Kumiai Rengo-kai, caeaonly known as
Zen-nor 1! has established target production volumes based an year-to-year
consumption levels, pricing, and inventories carried over fran lxevious
years.

Since the implementation of the target production plan, the industry has
orQ.y once achieved the planned production level  Table 3! . The problem has
become acute over the last four years, with overruns of 10 and 20 percent.
Sources expect the 1981 crop to exceed the target level of 7.3 billion
sheets by 200 to 300 million, an excess of 3 to 4 percent. This reduced
excess is an improvement, but it will be sane time before the backlog of the
last few years works itself out of the distribution systaa. 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 distr ibution

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-ruri calculations of the estimated chases in the value of
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CCMPARIRS QF PLANNED AND ACI'IIAL
NORX PRODUCTXON, 1973-1981

{Units: Nil1ion Sheets!

Cooperative
Cbnsiqneent

Target Sales
Production Actual Over- Percent Average

Year Volte Production Production Over 4 Unit Price

Value of
Production
bxllion 5

102. 3

83.6

1975 6, 500

1.976 6i800

7,154 654

7,146 346

80 610

23

10

Source: Nori Times, September 1, 1981 and November 1, 1981 issues.
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1973 � 9,642

1974 6,830 6,943 113

1977 7,100 7,050 -50

1978 7i300 9,000 1,750

1979 8,000 8,800 BOO

1980 7,500 8,300 800

1981 7,300 7 i 500 {est.! 200

10. 61

12. 04

11.27

14.16

18.41

16.90

18.68

14. 22

101.2

129.8

152. 1

164.4

118.0



TABID 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
vol uae

1,900 1, 550 1, 522 772 1~800 2/900Carryover 3, 300

Estimated 7 g 500 7g 200 7 g 200 8 F 000 7,700 7g 900
coemption

772 1,772 2, 900 3. 300Oversupply 1,550 1, 522

Source: Nori Times, November 1, 1981

Total supply 9,050 8,722 8~ 572 9~772 10 600 11,200  E! 10,800



TABLE 5

EST amTED PR1CE-PROOuCr ZOM Cau ARXSOMS
PCR THE 1981 SEAR%

Production
 B~xl os sheets! Aver e Per Sheet PriceValue

 Bil~lon yen!  Yen per sheet!

7.55

9.71

7 3

18.33

20.49

22.65

83. 04

97 ~ 06

1.06.77

112 ' 16

113e38

110. 01

102e46

90 ' 60

Source: Mori Tiaes, November 1, 1981

11. B6

14.02

15.64



the 19B1 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.

Technol and Cost of Production

One of the hays by which nori growers have been able to boost production and

reduce manpower costs has been through the use of new technolcqy. For

example, the introduction of the technique of keeping seeded nets in cold

storage has greatly increased the production capacity of tidal areas; ard,

during the last five years, large-scale automatic processing machines have

reduced labor costs and shortened processing time.

First introduced in 1976, the new processing machinery has already been

purchased by an estimated l5 percent of all rmri farmers, according to

industry sources. Some areas have adopted the new processing machinery

quicker than others. For exaaple, in the Ariake Sea region of Kyushu,

Fukuoka Prefecture, ~rs of 23 out of 25 cooperatives in the area have

purchased 312 machines, 29 of which are group or jointly o~ed. Ownership

of large-scale machines in Fukuoka Prefecture  as of the fall of 1981! has

reached a reported 5S.8 percent of all enterprises. With 2,955 people

employed in nori aquaculture there, the ratio of workers to machines has

reached 9.5: l.

The trend toward automatization is expected to continue. New, more sophis-

ticated equipnent has been steadily appearing on the market. For exmaple,

machines are able to weed out unhealthy sprouts, to control moisture.

temperature, density, and consisted:y in processing, and to cure and improve

3-11



CO
N

cv

3k

N IO
ID N N Im R g CO IcIl

Q Pv CII

Ol
O

O X

CIl
CO
CV

CORALI0I CD N

QOR
O CO

M83
C4 N

ci
ID

ID
0l

CO
N

«D

CIl

CO
CIJ IO

xR5
R P

o
8

g PD
IN

IN

O Of
CO
PJ

0l
OI

N

lD
l0

CI
Ol

ID
CD

ID

IN
ID

ID
Pl

0

!C

Ol

O
ID N IDICl

40 w RRÃ
O lD CO
RmQ

ID ID

35

l0
N

ID CRAl
CDZ

0

O
Ole

3-12

N

P!

ID
N Cl
Pl
N ID

ID
D e

lA

Pl

ID

0l

rvOl

CO

C!

CQ

N

CD

CO
OlIO
ID
Ol

N CO
rv

evCD
0l
lD

O CV

CO

CD
N

N N ID

OI
ID
05
OI
N

CO

N N IXI

m 0>
ID

Cl
N O

rv

IN
8.

P!
ID

8

CV
Cv

0l

8 IOI

IDI

oPI

Cl

R

Pv

Pl

COC
N

Cl
Ol
CO
IO

8 X

Pl

ev

cv

8 ID

ID
ID
PJP!



CI
glr
hl

gk
0 v

vl
El0

I
C
O

vI

p
CQ
CI

c

Cg
0! 0 C IO

4
Cl

P!ev
Cl
CKIO

COOl

«D

C! C 0 4 E C 4 E 05

I p Ca
ca

C 5 4

P

41

0 IA
C 8

L O C 0

4 0 O C p 4 X E 0

c 0 0 Q.
4 CJ
O'

«D

8
C g

Ol

vl

i 0 C O

~ P 0 sl
5 O.

r

C4
Iv I
D

C
g

'8
D.

C

0

E ~a
OI

v m
C

P 'E

p C
g 4
v E

0

a p
I

P
PP
a g

0

0
Z 0
'I Y

ID
Or
CV
CD
CXI

ev

«O
«O
CD

gl

ID

«D

or

0 C 0

00 v
0
K 0

I 4 4

cv4

g~ 8%

@~K

iIR

4

CI
C

4gPj
-8
0 4
l- E

c
4 g

C

0O. '�
c .C
4

4
o 4

gC '
4
4 Cv 4
0

e
O

O 4

0
p 0
~h

E c

0

b
CV a
«D x

a
C

I 4v

«D C

4
44

g I

E 0

< c4 OC

I V
gc 4�

VI
vv C

z8
N 0
4
E~

p 4 4

4 v 4
P 0

I~ P
N

dl
4 ~ CL «g

ipv
g4II

OI
4P C

a

b
P

H
C cp� c
Cl

OI 'v
v

4 C

CI~ I 4a
W.C ca

3-13



the grade of processed nori. 'fhese machines will in time result in lower

production costs and higher~ality 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 3l fmailies in seven

prefectures  all operators of upper~iddle-sized fares! showed cost per

sheet of nori produced to have stayed within the l3- to 14~en-per-sheet

range for four years. A sample of 354 enterprises in Aichi Prefecture  radar

Nagoya! also made during 1979, showed an average cost  per-sheet figure! of

8 14.71/sheet  Table 7! .

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

details re3ating to nori culture for the year 1980.

The problems of industrial pollution of the coastal waters of Japan are sell

dc~aented. Oil and chemical pollution have cost the Japanese goverrment

and industry millions of do31ars in compensation and clean~ costs and, in

sane areas, have caused the cultivation of nori and other marine products to

be sto~ completely. Over-fanning and self-pollution are also serious

problems for the nori industry. Xntensive cultivation often 3.eads to out-

breaks of disease, a decline in productivity, and Lower~lity product.~

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

percentage of lower~ade rmri 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 Ghuko, and
Nikken Shokuryo Wiakxm. For exmaple, see articles in the May U, August 1,
~ust ll, and October ll, 1981 issues of Nori Times  Appendix C! .
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TABID 7

1979 PRCGUCTI N CC61S IH AICHI PREFECTIVE, KIZAKI COOPERATIVE

Aichi

Prefective

Expenses Total 769159655

1979 Gross Sales 10,204,691

-7 915 655

Net Profit 2,289,306 yen

Average total expenses � average total production = price per sheet neces-
sary to break even:

Source: Nori Times, July ll, 1980

3-1 5

154 businesses samples

Average size of fawn � 110 saku

Materials depreciation

Processing machinery depreciation

Personnel expenses

Water, heat, electricity

Boat-truck leasing

Other expenses

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

1,023,544 yen

2,079,580

2r 9029 500

699,000

330 r 833

610 198



TABLE 8

OPERATIONAL. INCO54E, EXPENDITURES AND OTHER DETAIL RELATING TO NORI CULTURE
for 19601Aversgs Yabasi

All J nitem

2m
day

Kuronon culture area
Aonort Cu!tore arse
Number wortcing days

3,681
96

125

1.967

144

5, DSD

95

377 666

193
77
21

168
1T5
42

149
78
14

136
129
74

104
50
4

es
116
17

3,5493,312 1,993

hcscr
hour
hnnr
hoar
hour
hour

858
529
133
9D6

1,657
226

697

72
638
629
53D

435
223
16

479
T19
121

Y in!d
Kuronnri
Tdasanori
Aonori

sheet
sheet
~ Iieet
shee't

432 ~ 984
415,245
12,733
5,008

260,264
260,266

342,448
360,'989
21,024

395

2,319,6
2.252.5
2,2$2.3

5, 582 ~ 3
5,562.3
5,223.3

334.6
4.4

67,1
67.1

1,745 ~ 9
1,691.9
6,354.9

198.0

Acpsaeu!turn aarcdngs
Estimated return to fatally
Operating costs
Het profit

5 J�0 yen
2@DO yen
1+00 yen
1+00 yeti

1,847.4
1.646.3
4,415.7
2,096-1

2,364 ' 1
2,378.2
5,574.4

12.1

9,0$i.$
6,629.3
3,202.6

7,769.3
6,326.1
1,463.2

hcves tad capital
F bead asssts
Liquul mmt s

I J!QO yen
1J�0 yen
1J�0 yen

6,8$4.7
4,918.6
1,935.9

Inssrmt on ucvestm est
Capital hvas tmen t
Aquacu!turn receipts

957. 3
86.8

1JMD yen
1~0 yen

739.2
98.2

654.5
8,0

7,'212.4
1'.863.1

3I5.6
1,479.3

1+00 yen
i+00 yen
1J!DD ynn
1 J�0 yeo

$,154.9
2,835.3

167.9
1,155.6

6, 224.9
662. 6
142.9

2,181 .2

production costs
Bus hers prof it
Taxes
Income after taxes

Gyogyo kacsai chose ho@bleu lGyoka no bu!, showa 55 lFiatenec economic resaacnh reports  puning family section!, 1960!.
Nocinmnaenahe, tottei jluunc, Fsbmary 1962. pp 224-227
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Labor
5 ami!y members

On water men
women
other amp!oyees

On choco men

other employees

Time wonted
Family members

On water man
women
other empbyeas

On shore men
womecl
o Deer employees

Aquaoutttire income
income from nnri

Kuronorl
ISasnno ri
Aonorl

Other income
Ren tab
Byproducts
Other

Aquacu!ttne expenditures
wages empbyaes
Boat
Equip ment/facilities
Gear
Fuel
Seed  propagatio stoetc!
Paint
Proeessbg supplbs
Other wcpplbs
Ken tarp ace
Sales eommissbn
Banshees sspsnsm
0 ther expenditures
prtee snppoc't as~anent

trDOO yen
I+M yen
1J�0 yen
I J�0 yen
1J�0 yen
I JIQQ yen
1JIQQ yea
1J�8 yen
1,000 yen

1J�0 yen
I J�0 yen
1J�8 yen
1JIOD yen
1~4 yen
1AQO yen
1,000 yen
t>00 yen
lrDQO y
1cQOO yore
2AQD yen
1 J!OO yen
3J!OO ynn
1+40 yen
13!OO ynn

8,1$6 ~ 9
6,139.4
5,942.3

143- 0
30.4
19.5
16. S

0-9

4,3T3.0
541.6
5'T. 0

272. 8
14.0

2$4.8
279.$

4.6
174. 2
517. 7
212. 2
212. 3

T. 6
22.0

1.94$. 1

3,347.4
73.0
64,1

486.7

542.9
27.0

5.0
497.4
325.$
74.6

3.D
1,466.9

3,198.2
'227. 8
32.3

169.8

211.4
39.0

325.3
152.1
177.1
151. 2
I l. 1
17.7

i,702.6
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 Continued!

Toluuitem

m
m
day

2,9$6
34

139

4,60'7

123

3, 983
194
119

564 558

159
91
5

157
159
51

153
62
36

146
129
42

138
94
9

124
114
96

3,3D3 3,520 3,39$

7QB
319
24

977
864
420

hotw
hour
htatr
hmtr
hma
har

865
339
177
590
803
4'26

BOQ
373
36

782
780
722

Yield
Kuronor 
5taseno ri
Anno ri

drest
sheet
sheet
shee t

413,991
$90, 728
19 ' 950
2,325

501,925
541, M7

359

4$T,6TB
413,307
14,720
9, 645

6,568.9
6,668.6
5>777.4

279.7
9.5
2.3

6,768.5
8,701.2
B,QOQ.Q

3.2

QT.3
tl'7, 3

2.3

3,114-4
1,991.4
7,64$.5
1,125,9

1,081.7
l,TTB.Z
5,263.9

714.3

2 ~ 54$.7
2,53$. 4
6,046.4

22.3

1p00 yea
1PM yen
1PQD yen
1PDO yen

4, 029.5
$,794.8
2,245,2

14,091.5
11,769.9
2,231.5

 nvcstad capital
fined asm ts
 ut$tif assets

7,558.2
5.15$-4
2.402.6

1PQD yan
1PM yen
1 pDD yen

782. 41,326.T
9'2 7

1PDO yen
1PM yen

T17 3
25. 7

7,D25 ~ 9
1,474 ' 5

293.T
,Jc.s

8,972.2
293.7
4D$.1

2,7'13.3

1PDO 7
1PDO ycn
1PDQ yan
1PDD yen

6,763.9
695 0
$81.9

2,18$. 8
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Kuronoti culture area
OOnon culture area
t umher wonting daya

fetor
Family members

On water msn
wettlco
other smployans

On snore man
woman
other employees

Ytma wonted
Fain ily membCra

On water man

other «npioyees
On shore man

other cmpityaes

Aquccuaura income
income from nor 

Kuronort
tiasanori
Aonon

Other income
Ran tais
0~eats
Other

Aqueeu Bure capandf term
9/ages amp o yeas
Boat
Equipment/fail gtiec
Goer
f ual
Seed  prapegation 9 toott!
Paint
Processing supplies
Other supplies
Rants/Psm
Sales commissbn
Bus cress cgpcnsss
Othe r cxpendihaes
Pnca support ssmsesent

Aquaculture ee ln ngs
Estimated return to fmnlly
Operating coats
Hat prof it

lntecmt on invas unent
Capital nvesnaent
nqsacuhure receipts

Prmamtirn coats
Bus ness prof it
Tasse
bustme af tcr tages

1PDO yen
1PDD yan
1 p00 yen
1 pdO yen
1PQO yen
1POO yen
'1PDQ yan
1 POD yea
1PDO yen

1PQO yen
'i POD yen
1pOB ycn
'ipM ysn
1 POO yen
1POO yea
1PM yea
1PDQ yca
1POD yea
1PQO yea
1PM yea
1PQO yea
1PQD yea
1PM yea
IPM yen

3,52$.2
399. 5
51-4

492-1
14.8

ZN. o
83. 6
0.3

424.4
142. 5
221. 6
261.5
15.5
8.2

1,341.0

5,653.1
519 ~ 5
93.5

181-1
11. 7

191 .5
 OB 6

9.5
89,6

630.4
365 6
241,5

BQ.T
3,170.5

5,549. 4
5,$44.3
$,353,4

124,0
59. 4
5.1
4.1

1.0

4,48T.T
43'2. 3
47.9

244.9
23.3

293.5
501.9

5.5
109. 2
695. 1
139.1
211.7

6.7
�.3

1,767.2



TABLE 8

 Con tinued!

20-30
hect&res

10-20
hacta res

30-5 0
hsctarcs

5D or mors
hcctarositem

2,559

136

3,955
! ti
112

1,695

120

6,887
'14S
!. 39

535 706529

158
72
17

147
125
'?8

135
74
9

125
!.13
72

141

5
135
132
44

172
9t
o9

157
158
101

4,5173,226 3,8182,824

952
279
95

964
80$
623

570
zee
17

713
758
288

6'? 6
343
38

754
7D7
500

898
477
153

L, 06'L
1,123

507

322,472
301,420
21,019

33

dtoet
sheet

sheet

386,451
345 ~ 984
22,992

475

415,4M
4 0$,854

1,715
3,S24

531,341
602,756
12,170
16,415

8,143.6
IS,100. 0
5,06'2 9

lb.4
20.7
43.6
43,6

9rt94.6
9,179 2
6,948,3

112.7
101.7

5.4
5,4

1,404. 9
1,820. ~
4,320.2

ISZ.T

I+OS yan
IPM ymt
1@HI ytm
IAM yoa

1,487. 8
2,0'72.2
S O S?3.4

584.4

1,957 3
1,822.9
6,048.2

134. 4

2,142.8
2,443.0
9,505.0

320.4
Ltwos tad capital

Fixed coasts
I iqaid estate

S,SM.2
3,380,8
1,550.7

8,758. 9
4,581. 4
2,18S ~ 5

I r040 yna
I j$0 yea
I JIOO yos

8,917 3
D,e?1.5
2,048.3

15r397 ~ 4
12,308.2
3,089.2

46$.6
11 0

L3�0 yaa
I r080 ysn

541. 2
L9. 8 87. 2

1,461.2
143.9

I@40 ynn
IGLOO yen
1404 yen
LPM yun

4, T60.5
83$. 5
194.$

I,ZT6.3

4,314.6
1..245.6

29$.9
I.I176.9

10,986.2
L,781.8

448. 2
t,sez. 4

6,855.5
711.9
291. 6

1.655. 5
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K crone rt calturs ~ rea
Acnori culture ates
tiumbar wottting Days

Labor
Family members

On water raen
worsen
other se pe?yeas

On Ante mea
un!sell
omar sraployees

Time wottted
Family meebart

On water men

other empbryeeS
On shore msn

other empbryees

Aquaculture income
Income from nort

Kuronort
Mssnnori
Aonori

Other income
Renta!s
B~s
Other

Aquatmiture sxpanditurm
Wages employees
Boat
Equlpmont/4etilties
Gear
Puei
Seed iprcpegetton a bndt!
Paint
Proem aug ntppLLss
Other mtppLLSS
Km! ts/Peas
bales commtssion
9491tess sxIm~
0 ther expenditures
Price mtpport!mmnaent

Aquaou!taro eat?dogs
8642mstod return to family
Operating otw ta
list profit

interest on invesunnnt
Lap!tel 95 tee tmsnt
Aquaculture receipts

Production costs
Bussteas prof it
Taxes
Lnonme after taxes

13100 yeti
LJM yen
1+00 yen
IPM yaa
13�0 yea
I/IM y
13�0 yea
I+M ynt
1+00 yea

IBM yen
ION yen
I+M yen
1400 yea
1400 ysa
lrSM yen
LQM yen
I JÃIO yen
I 3200 yea
LaM y
LAM yea
I F00 yan
I+00 yan
I~ yon
I/00 yon

4,15T.D
4,144.6
3,908.3

23T.S
0.5

12.4
10.0

2.4

2,602.I
102 +
24. 7

120. 8
19. 2

270. 0
200. I

3.'7
IT1.5
LSZ 5
91. T

173.$
8.2

11.5
1,216.3

5,088.0
5,587.3
4,784.4

278.4
4.5
1,7

1.7

3,651.2
388. 0
28. 4

388.1
15.8

297.4
2!38. 6

3.3
2N.4
L98.1
292 7
206.1

8.1
12.1

1,342.8

4,186.3
335.3
80.9

2'20 ~ 0
3.4

184,4
1.22. 3

5.2
138.e
628. 2
306. 3
195.3

5.5
30.3

1,914,0

7.042.0
66S.D
80.3

385.9
11.9

295.3
657.9

6,7
145.6
99$. 8
lei,?
278. 4

9,8
ze.s

3,312.3



year. Zen-nor i and industry publications  such as Mori Times! constantly

stress the need to improve quality if real growth in consigner demand is to

be achieved.

An example of the problem is Kyushu's Ariake Sea region where production of

high-grade nor i has fallen rapidly  Table 9! . Over 40 percent of the

region's 1980 crop sold for less than 410/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 <pality and

grade distinctions for nori in Japan. Typically, each region has its own

traditional approach. Aichi and Mie prefectures, for exanple, 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  Mori 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 anre green

or reddish in color, may be wrinkled with holes and have bits of debris

ea5edded in it  e.g., pieces of nylon from nets, hair, marine organisms, and

inorganic matter! as ~ll as lacking in all the characteristics of high-

quality nori mmtioned 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-malysis  Mori Time, Nay ll. 1980! may

make standardization a realistic goal in the near future.



PKAMRAGK Ct TVIK PRQCU"TI N
ARIAKE SEA REGZGH, FIRUOlR PREFECTURE

3.25 9.43

source: mori Times, segmmeber 21, 1981

1974 12 ~ 74

1975 7.65

1976 5.14

1977 6.45

1978 10.06

1979 1.61

1980 0.88

20.17

16.32

l2.34

11.64

12. Ol

26. 73

22. 49

15.92

19 ' 79

17.02

l5.67

24. 70

26. 86

23.18

45. 52

42.33

50.82

21.82

15. 66

26. 67

43. 42

16. 60

18. 57

26. 46

64.62



Westernization and i Consumer Preferences

Poor~lity nori may, in fact, account for much of the nori industry's

current malaise. Post~r changes in consigner habits, however, must be seen

as having had a significant lang-term impact on demand. Table ll reveals

that consumption of nori during the last half of the 1970s has remained

relatively constant. Nevertheless, the pattern of nori consumption dur ing

this period has been changing.

Of the three most basic types of nori sales in the Japanese marketplace,

household, coainercial, and gi ft giving, the largest segment, household

sales, has been declining as a percentage o f total sales  Table ll !

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

hans at which nori is most. likely to be served.

Nore and more families in Japan have changed fram the traditional menu of

rice, miso soup, fish, nori, and pickled vegetables to a Weste~tyle menu

of eggs, buttered toast, and coffee. An im~rtant reason for the growing

popularity of the Western-style breakfast is its ease of preparation com-

pared with the traditional breakfast.

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 ~rks 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: kuro  black!, tobi  red!, and kon  green-blue! .
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TABLE ll

PERCE2CTIGE OF NORI GNSQhPPDN BY SAUK TYPE, 1976-1981

19811980l976 1977 19791978Sales

43Househo].d 60 55

Commercial l0 13

Gift Giving 30 32

100% l00%

45

27

302728

1008100%100% 100%

3-23

Source: Nori ~, September 1, 1981> November 1, 1981



Camnercial sales of nori, on the other hand, have increased, both as a

proportion of total sales and in volume. 'ihis trend is consistent with

another Western custom. dining out  gaishoku!, for Rich expenditures have

been increasing steadily. 'Ibe restaurant and sushi trade have been directly
affected by growth of the Japanese economy. Japanese conseners 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 part.ially responsible for the slack consigner de+md

of the past five years. Figures 6 and 7 show significant increases in both

wholesale and cons+acr prices during the last half of the 1970s. Indexed to

prices in 1975  which were depressed!, consigner pr ices peaked in 1979,
dropping off in 1980 by more than 24 percent. Wholesale prices in the
1981-1982 season are also expected to declirm. Table 3  page 3-B! shows the

actual cooperative consignment sales average unit prices for the years 1973
through l980.

SaLes Promotion

Xn Japan, there are tee times during the year in Mich cons+acr activity is
especially intense. These periods are the gift~iving holidays of New Year

and ~ugen, which fall during midsuamer as part of the Buddhist, festival

of 0-Bon. Both holidays occur just atter workers are given their
semi-~ual bonuses  often equivalent to several month's pay!, which serve

to ensure that mmt people are able to participate in the more comnercial

aspects of the tm holidays. Gifts are given to imrediate business supe-
riors and to other friends and associates with whom there may be obligations

3 24



FIGURE 6

Wholesale Price Index
�975 = 100!

Nori

Index

Cooposito

F oodstuffs

! 00

1978 1979 1980 YEAR1 g7S 1976 1977

Source: 8anh of Japan, Statistics Departaent, Inforoation 8~m  Nichiren Toheikyoku Sodanjo!-
for calendar ye~  January-Qeceeber!.
unit prices in cooperative sales for
by the Rational Federation of Nori

!lutose 1! Nholesale prsca sndeees other than those for nor{
2! Rholesale price indexes for nori o e based on average
the harvesting season of the previous year {frou a s'tudy
end Shellfish Fisheries Cooperative Associations!-
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FIGURE 7

Consvmer Price Index�975 ~ 100' IIori
Dried goo<
Corpus i te

foodstuffs

Index I 00

1973 1974 1975 1976 I 977 1978 t979 igia YEAR

Source: Prise I6nister's Office, Statistics gurnaa  aori cons~r price indexes are for interaediate-
grade product!.



 e.g., teachers, marr iage go-hetweens, etc.! . Pood products, boxed and

gift wrapped, are often given during these times

At the very top of the list. of most popular gifts at this time is nori.

Nearly on~third of all nori produced each year  Table ll, previously! is

sold during the weeks imnediately preceeding New Year and  H~gen.

capitalize on these consuner buying periods, nori is sold in gift packs

ranging from V 3,000 to Y 3,500. the average amount spent for a gift. by most

cansmaers. e~* Narket studies have shown that conswers perceive nor i 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 fundmaental responsibilities of Zen-nori is to assist in the

promotion of nori at both the regional and national level. In carrying out

its promotional ef forts, Zen-nor i conducts each year a spring sales

campaign, a srmaer sales canpaign, a fall sales campaign, and so on. Typi-

cally, Zen-nori will ~rticipate in agricultural and fisheries fairs, buy

television and radio coamercial tom, and assist local distributors with

point~f-sale promotions by providing free givea~ys  for exmnple, product

sac@Gas, shopping bags, tissues, iron-on patches for children, and so on! .

Each year, February 6 is celebrated as 'Mori Day' when similar promotional

activities are conducted throughout Japan.

~* Mori Times, December ll, l980  Appendix C!-



few years, Zen-nori has striven to focus promotion on such

product concepts as nutrition. naturalness, and freshness. Slogans appear-
ing on 1981 Zen-reri posters reflect this approach: "Mari nutrition: from
the clean acean directly to you."

praentional ef forts have also been directed at educators and administrators
within the Japanese eleeentary and secondary school systems, emphasizing
nori's nunori s nutrition. Posters and bulletin board materials specifically for
this purpose were prepared and sent to over 23,000 schools in l980.

The only foreign-prodded nor i to a~r in the Japanese marketplace has
been from Korea Korea, like Japan, has long cultivated nori by traditional
methcds for its om domestic contraption. Over the past 20 years, Korea has
exported relatively small aeomts of nori to Japan under special arrange-
ments with the Jagmnese goverrmant. Mr ing this per iod, the vol~ o f
Korean imports has fluctuated widely with a peak of approximately 580
million sents in 1968  Table 12!.

Mori fran Korea ceaaa9 caaing into Japan altogether after 1977 when only 26
million sheets were imparted Problees with production and growing demand
in Korea were reportedly the reasons for a ban on nori e~rts made by the
Korean goverzleent. As a result, no Deports of nori into Japan have occurred
over the last three years. The June Z., 1981 issue of Japan's industry
daily, the Mori T'imes, reported that Fores had requested a resuaption of
trade and the right to impart tm million sheets in 1981. According to this
account, the request wes expected ta be approved. Mo other information is
cur rently available.



CRXED HGRI
gQREjQI EIPClRTB 'IO JAE%8, 1960 THROOGH l980

Valve
million enI 000 SheetsMetric Tons

96 <974

99,992

65
1, 230

August 15, L98L issue

1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

1970
1971
1972
1973
1974

1975
1976
1977
1978
1979
1980

202
239
236
280
487

27
511,717
540,722
579,97l
376,676

476,652
441, 188
76, 593

286,952
7,791

72,342
10r660
26,453

0 0
0

562
293
429
432

1,887

0
3, 474
3,924
5, 953
6,441

3,098
lr 337

768
2,958

59

221
42

264

0 0 0



ExXorts

Until recently, world markets for nori consisted mainly of �! Taiwan and

Korea, which not only cultivate nori traditionally on their own, but also

have been under the direct cultural, econanic, and political influence of

Japan through much of the 20th century, �! the United States, and �! other

comtries which have significant numbers of Japanese and Korean emigres.

Over the last f i.ve 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-pernueently overseas. Similarly, large nunbers of

Korean and Japanese laborers and ergineers work and reside in several Middle

East countries, such as Saudi Arabia and Iraq, where large public ~rks

projects are undervmy. As might be expected, consmaption of nor i has

increased in cmmtries that have experienced growth of their Japanese and
Korean populations.

Although Korea periodically irap>rts nori to cover for prod~tion shortfalls,

Taiwan and the United States together still account for most of Japan's

export vo1me  Figure 8! . Tn the United States, in particular, a new

phenaeanon af fectirg export growth has occurred. Figure 9, showing nor i

exports to the United States over 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, sauced nori. The growth of dried nori reflects the

growing popularity of Japanese food  sushi in particular! mong consumers



FIGURE 8

Total Exports of All Japanese Nori Products by Value
1976-1980
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FIGURE 9

Nori Exports to the United States
$976 � 1980

By Value IMillion Yen!
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Dried nori exports have increased worldwide as Figure lO  for Taiwan! and

Figure ll reveal.

We expansion of nori consenption to include a broader, norrOriental secyaent

of the Amer lean population has increased the interest of Japan' s nori

industry and resulted in several fact-finding missions to the United States

by Zen � nori. After visiting Hawaii and west coast cities, representatives

of the Zen-reri 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 aaphasized to appeal to heal~onsc ious Amer icans, and

4! roasted, seasoned nori should be promoted in the household market with

carefully designed progrmns of cons+ocr ed~tion

The Japanese nor i industry has been very su~rtive of the State of

Washirx!ton's plans to establish a pilot pro]ect to cultivate nori dcxaesti-

cally and sees the benefits of having nori produced in the United States as

far outweighing the disadvantages. As the industry sees it. "distribution

in America's vast market is dif f icult. production of nori in America,

however, would heighten interest anong conamers and encourage development

of rnri products appropriate for the American market. Cbtainirq rights to

coastal waters in the United States is difficult, and expandirq the area

available for cultivation would accordingly be a difficult process. Mst of

the nori required to meet demand would, therefore, most likely be imported

f rom Japan."~**

~~ Mori Times, October l8. 1980



FIGURE 10
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Roasted,
Dried Nori Seasoned Nori

1976 3,494,000 60,970,000
1977 4,697,000 62,210,000
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1980 228,113,000 99,937,000
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FIGURE 11

Total Exports of Dried Nori �.000 Sheets!
1985 � 1980
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Considering Japan's technological expertise, marketing strength, and prod~-

tion capabilities, it would seem crucial to the overall econaaic success of

Washington's pilot project that the current cooperative, cordial relations

with Zen-nori and the Japanese nori industry be maintained.



LRT OP JAPANESE INIPORTERS' ORGAIGDkTIONS

JAPAN FEDERATION OE
MPORTERS' ORGANIZATIONS

THE JAPAN DMED LAVERS
IM PORT ASSOCIATION

ZENKOKU NORI KAIRUI GYOGYO 16-5, Takanawa 2, Minato-ku, Tokyo, 108
KYODO KUMIAI RENGO-KAI TeL: 443-8511
 National Federation of Nor i and
Clams Ei&eries Cooperatives!

NIHON BOEKI SHIN KOKAI  JETRO! 2-5, Toranomon 2, Minato~, Tokyo, 107
 Japan External Trade Organization! TeL: 582-5511
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ZENKOKU KANSUI YOGY
KYOKAI RENGOKAI
 Asm'. of Marine Ei+ Culture!

NIHON SUISANBATSU
YUNYU KYOKAI
 Japan Marine Products
Importers Assoc.!

Nihonbashi Daiwa 81dg.,
Nihonbashi Honcho l-chome,
Chuo-ku, Tokyo 103
TeL: 270&791-5

c/o Toshoku Corp. Marine Product Sec.,
Eood Dept. No. 3,
2-4, Muromachi Nihonbashi,
Chuo-ku, Tokyo 103
TeL: 245-2211

Sultan Kaikan, 2-1, Nakanoshima 2~home,
Hyogo~, Kobe City, Kyogo-Pref., 752
TeL: 681-9106

Yurakucho Bldg., 10-1, Yurakucho 1,
Chiyoda-ku, Tokyo, 100
TeL: 212-8638



NORI ECP3RTERS TO THE UNITED STATES

l. Taiheiyo Boeki &. Ltd.
2-4-1, Marunouchi, Chiyoda-ku, Tokyo 100
Telephone: {03! 213-3471
Telex: 3 26424
Preside~t: Nasao Naqoya
Exert Qr.: Setsuro Clara, No. 2 Foodstuff Department

Their U.S. outlet is:

Uwa j imaya Inc
519 - 6th Avenue S., Seattle, bk 98164
Telephone: 206W24-6248
Telex: 259 l0 4444 009 SEASIA SEA
Import Ngr.: Nr. Oki

2. Tokyo Ryodo Boeki  English name: Tokyo Mutual Trading Co. Ltd.!
4-26M Taito, Taito-ku, 1bkyo ll0
Telephone: �3! 83~101
Telex: J. 25231
President: Nor itoshi Kanai
Export Ngr.: Isao Noji, Export Department

'Iheir U.S. outlets are:

a. Mutual Trading Co. Inc.
431 Crocker St., Los Angeles, CA
Telephone: 213&26%458
Telex: 230 673-118
Person in charge: Yasm Katsunata

90013

b. New York Mutual Trading Inc.
165 Chubb Ave., Lyndhurst, RJ 07071
Telephone: 201%33-9555
Telex: 133192
Person in charge: Akira Takahashi

Remarks: Taiheiyo Boeki is the largest exporter to the United States
handling over 50 percent of the vol~.



RELHRENCES PCR SECTI 8 Ill

Kanxeikyoku boeki tokei shiryo. Okurasho.  Custaas ard Tariff Bureau Trade
Statistics, 1960-1980, Ministry of Finance.!

Gyogyo yoshoku seisan tokei nant. Norinsuisan-sho, Tokei Jiho-bu.
 Fisheries and aquacuLture production statistical yearbook, 1957 to l979.
Agriculture, Forestry and Fisheries Ministry Statistical Information Divi-
sion. !

Nippon boeki geppo. Okurasho.  Japan Trade Monthly, Ministry of Finance,
1960 through 1980.! December issues have year-~te totals by country and
cmmaxl i ty.

Suisan butusu ryutsu toke I nen~. Nor insuisan-sho Tokei Jiho-bu.
 Fisheries products distribution statistical yearbook, 1960 through 1980.
Agriculture, Forestry and Fisheries Ministry Statistical Information Divi-
sion.!

Tokeikyoku, Nichfgin.  Statistics Bureau, Bank of Japan! Annual Report on
the Retail Price Survey, 1973-1980.

Hokkai Suisan Shimbm.  The Hokkai Fisher ies Meekly! 1981W2 issues.
Published by Hokkai Suisan Shimt~a, Sapporo, Japan.

Mikkan Shokuryo Shimbun.  The Daily Food Resources Newspaper} . 1980
through 1982 issues. Published by Nikkan Shokuryo Shimbun-sha, Tokyo,
Japan.

Mori Times  daily! . l980-82 issues. Published by Zenkoku Nori Kairui
Gyogyo Kyodo Kuaiai Rengo-kai  Zen-nori}, Tokyo, Japan.  In Japanese!

Shokuhin Shogyo.  Rxd Products Retail ing thnthly! . 1980 through 1982
issues. Published by Shogyokai, Tbkyo, Japan.

Suisan Shuho.  The Fishing and Pbod Industry Weekly} . 1980 through 1982
issues. Published by Suisan-sha, 'Ibkyo, Japan.

Food and riculture in Ja . Foreign Press Center, March, l979. Tokyo,
apan.

Ja 's I rt S tern 1978: E rter's Guide. Overseas Public Relations
Department, Japan EXternal Trade Organixation  JPND!.

Ja 's Tariff S tern and Custans Procedures: E rter's Guide 1978.
Overseas c Re at ons Department, Japan External Trade Organization
 JEI%0! .

Statistical Surv of Ja 's E l980. Econaaic and Foreign Af fairs
Resear Assocxatxon  Ke za Ga ko Kenk x}, Tokyo.

3-33



Kimio Yoshizaki
Head, Research Division
International Business Information, Inc.
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IV. OTHER POREZGN MME'.TS

Introduction

A survey was conducted by study team staff of potential overseas markets

other than Japan. This survey consisted of visiting, or otherwise contact-

ing, government of ficials, industry representatives, academics, and others

to collect specif ic information on market history, current market condi-

tions, and the potential for a United States-produced Porph~rra product to

enter and compete in any of these markets.

The survey was designed to collect specific gmntitative information, where

possible, through the use of a questionnaire. The questionnaire, f irst

developed for a study visit to South Korea, was gerw.ralimed for use in

interviews and correspondence with contacts in other countries. This ques-

tionnaire appears on page 4.4.

Assistant Director,
Inland Fisher ies

and Aquaculture Branch
Department of Agriculture,
Kucbing, Sarawak, Malaysia

Mr. Kyun Hyun Kim
Di rector General
Production Bureau
National Fisheries Administration
286 Yang-Dong, Chuay-Ku
Seoul, Korea

Telephone: 23-2037
Telex: K2335 FSHR3K

The following contacts ~re made in person, by telephone or telex, or by

written correspondence. Proprietary contacts are denoted by their position

descr iption or title only.



Nr. Man Jin Han

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

Telephone: 724-8768, 723-4994
Telex: K24359 FISHCO

Nr . Jee-Dae Kim

Chief of the Aquaculture
Fisheries Section

National Fisheries Administration
286 Yang-Dong, Chung-Ku
Seoul, Korea

Telephone: 23-5584
Telex: K2335 FSHRGK

Government Of f icial
7 Nasanuri St.,
Sikatuna Village,
Quezon City,
3013 Philippines

Professional Staf f Neeber
Department of Botany,
University of Auck1and,
Auckland, New Zealand

Botanist
Botanical Garden,
C1uny Road,
Sin@pore

Professiona1 Staff ~r
Department of Oceanography,
National Taiwan University,
Taipeh, Taiwan

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

Nr. Ki-Ichiro Kaifu
Director
Zen-Nori-Ren, Ze~ri Buildirg,
2-16-5 Takna~, Ninat~,
Tbkyo 108, Japan

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

Professional Staff member
Department of Zoology
Catholic Univ. of Santiago,
Avenida Lib. Bernardo O'Higgins,
Santiago, Chile

Seaweed Chemist
1349 Pagasa Ave.,
Zapote, Ias Pinas,
Philippines

Director,
Leebaga Biologi Nasional,
Djakarta Xeta, Indonesia.

Goverrment Department Head
1135 Rodriguez,
Nakati,
3116 Philippines

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

Director,
Institute of Oceanology,
7 Nanhai Road,
gingdao, Peop3.e's Rep. of china

Assoc. Director,
Narine Science Eaboratory,
The Chinese Univ. of Hong Kong,
Shatin, N.T., Hong Kong



Forei n Market Surv Results

Korea � Nearly all nori in Korea is produced by single-family units, with

the exception of one larger production caapany. No lists of the growers are

avail able at the national level; hoover, such lists can probably be

obtained frcm the local cooperatives.

Nori production figures fry 1962 to 19Bl appear in Table 13. These figures

are stated in thousand SKg 1 SOK equals 100 sheets of nori. The low in

1962 wes 1,720,000 SOK and the high in 19Bl was 34<090~000 SOK 1982

production is projected to be approximately 35 million SOK.

Industr ial Phycolog ist
P.O. Box 12-502
Penrose, Auckland,
New Zealand

Seaweed Trader
Ka Wah Bank Bldg., Room 602,
259-265 Des Voeux Road C

Hong Kong

Seaweed Retailer

Everfair Enterprises,
134 b Am' St.,
Singapore

Professional Staff ~r
Departanento de Botanica,
Universidade de Sao Paulo,
Caixa Postal 11461,
Sao Paulo, Brazil

Seaweed Trader

~ung r
Udjmg Panda, Sulawesi,
Indonesia

Dr. A.G. Untawale
Senior Research Off i.cer,
National Institute

of Oceanography,
Dona Paula, Goa
403 004 India

Seamed Biologist
South China Sea Institute

of Oceanology
Shantou Experiment Station,
Yu Gang Road, Shantou City,
Guangdong Province,
People's Republic of China

Robert B. Sheeks
Kana@ ing Director
Development Nanageamnt K.td.
P.O. Box 1637
Kota Kinabalu
Sabah, Nalaysia



A. Producers of Nori

1. Who are the major nori growers? Are lists available?

2. Are production f igures available for current and past  up to 20
years! production? Cat are capabilities for future expansion of
the industry?

3. Generally, what is the distribution of nori grades produced' ?

4. Mat are major distribution channels for domestic use? For expor ts?
5. Can these channels handle increased production?

6. ~t are saae of the peculiarities of nori farmi~  as opposed to
the Japanese system! '?

B. Distributors of glori or An Other Po a Products

l. Who are the major wholesale and retail outlets for nori? Are lists
available for these?

2. &hat are major nori trade organizations?

3. Are export levels controlled, ei ther directly or indirectly, by
domestic demand?

4. Nm are major trade partners for nori exports?

5. Are historic records available for nori exports?

6. @hat are current wholesale and retail price rarges for nori? Is
information available on price trends over the past 10 to 20 years'?

7. %hat are the current trade restrictions, anchor other jurisdictional
problems, associated with importing nori f ran a potential United
States supplier?

7. Are any products, other than nor i, pr oduced fromm ~Po h~~ra grown
domestically?



No. of SOK~ No. of SOK»YearYear

1,7201962 1972

19731963

19741964

19751965

19761966

19771967

1968 1978

19798, l00

1970 198017,890

17, 400 1981197l

8, 390

5,540

4,920

4,240

13r 010

1.8,220

» 1 SOK = 100 rmri sheets

TABIZ 13

KORE% MOM PRODUCTICN

llr520

17, 280

27,220

22, 340

21,620

29, 090

llr950

23, 610

29,240

34r 090



The Korean goverrment controls production at this time and estimates that

the country could easily produce 50 percent more nori.

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

county! and is graded into four grades of approximately equal proportions.

Nost  97 to 98 percent! of all Korean nori is consumed domestically; the

only exports are to ccnsnunities of Korean expatriates overseas such as in

Saudi Arabia. In the L950s, 90 percent of Korea's production was exerted

to Japan. Zn 1970, about 10 million SOK went to Japan, but Japan banned all

im~rts of nori from Korea a few years ago  according to the Korea officials
interviewed! .

All nori is processed and packaged at the household level and then delivered
to the local cooperative for' grading. Following the grading, the nori is
auctioned off every Norday in each Run to the distributors and individual
retailers. Distributors maintain a year round supply of dried nori.

Nori production in Korea is similar t.o that in Japan except that there is
little use of automatic equipment. Eighty percent of the production is
still air dried in the sun with only 20 percent being handled on any type of
automated equipnent.

'Ihe growing season in Korea is from Novanber until April or May, depending
on the water temperature, which cannot exceed 10 degrees C. Nost of the
production is located along the southwest section of the coast of Korea
 approximately 80 percent! with the rest produced primarily on the ~st
coast, north of Pusan on the Yellow Sea.

No products, other than nori, are produced fran ~re~~ grown in Korea.



The Federation of Fisheries cooperatives is the only trade organization in

Korea and is the inspection agency designated by the goverrment.

Exports are not controlled, but they have not fo~ any ready markets,

according to the officials interviewed. There 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 ranged from 4,000 to 5,000 wan per SDK. In 1981 the

price had settled down to a range of 2,500 to 4,000 wan per SDK. The retail

price is approximately 20 percent higher. The current value of Korean

currency is 708 wan equals l U.S. 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 auld be

restricted because the Koreans feel that they can produce at least 50 per-

cent more nori. Historically the Korean goverrment has a policy of being

highly protect.ive of local production.

Although nori production has been, erratic, it has been on an upswing since

1978. 'Ibis trend has important implications with regard to Korea's ability

to fulfill domestic needs as well as supply sane export trade. The feeling

that production could be i,ncr eased by 50 percent, although possibly

inflated, argues against 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 nor i imports as in Japan, Korean goverrment agency

discretion and policy will be pr'otective of local nori production.



Australia Zealand - The import and market for ~Po hg~»ppears to be

unl ikely.

India Sr i ~ B ladesh Burma Peninsular Bala ia � Both ~Par hg'ra and

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

been identified

Brunei � No information ms reported on ~Po h~~a or its marketability.

~rrh>pa is probably not indigenous to Brunei waters.

Sarawak � A local form of Por~rra  Porta vietnenensis! is fomd in the

rocky areas of 'Ihnjong Kedurong and Tanjong Batu at Bintulu. Despite har-

vesting diff iculties, local preference for this thin wafer of soup-grade

nori supports a snail local industry. There are no records of exports and

~Po h~rra beds are declining with the develogaent of deep sea ports and le@

projects in the area. ~Po Qrra production in Sarawak represents the aust

equatorial production knom.

Indonesia - A limited Pogk<~ra market exists in the hotel trade catering to

Japanese tourists, principally in the Japanes~med hotel in Djakarta and

in the hotels of the Sanur section of Denpassar  the market! in Bali .

Otherwise there appears to be very little ~Po hyra production or con-

sumption. Ho~er, in l&Si 49 tons of agar were imported  U.S. $98,00G!

while over 8, GOO tons of seaweed" were produced and 1,900 tons were

exported  U.S. $58 000! according to f isheries statistics of Indonesia

l976. It is not known which genera are being referred to in this account.

~Si a~re � A small Pot~~a market is fomd in the hotel trade but there is
no farming or local crop.



The Singapore Department of statistics Library provided im~rt and export

figures for "seaweeds"  see Table 14!.

'593IZ l4

SIN%PORE SEAHElK! ~

Source
or Receiver

54, 0907, 593Hong Kong

Brunei 263

61486,236

11,549

20,869

Sarmmk

Peninsular Nalaysi a

Sri Lanka

11,834

3,0006~ 000

research progreas and local fishing cas~ities on Ilocos Norte, respec-

tively. Research prograas are aided by CHICA  Japanese International

Cooperation hqency! . To date there is no exportation of Pox~rra and very

little consunption.

peo le's Re lic of china - The dried purple laver is utilized for food.

United Kingdaa

United States

Denmark

France

German Fed. Bep.

Avstralia

14,980

326,409

521,247

142,384

12,000



Production in 1980 was 7,200 tons with most of this being consumed locally.

The raaainder is exported to Japan and southeast Asian countries. A domes-

tic market potential exists for mph larger quantities if production costs

can be reduced and the locals can be shown additional ways to utilize this

product.

Taiwan - A small Por~~~ra industry exists along the northeast shore. It is

through circular screen-bottomed forms, dried, and sold in local markets.

%e product, a circular thick sheet �.5 to 2.0 mm!, is of' poor quality. No

production records are available through those contact.ed  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 Wrr~rra market or ~rrN~ra impOrt was identified.

Euro~ - There are scattered concentrations of Japanese throughout Europe;

however, the only significant concentration is in West Germany �2,649 in

1979! . Although traditional nori markets may be limited, there is scane

indication that the health food trade might offer sane market potential for

an American~ ~Poyra product. No specifics on market potential could

be developed within the time constraints of this study.
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V. THE NNEPrZC NABPZT

The absence of any existing domestic production of ~rrhyra products focuses

the analysis of the danestic supply on the import sector. United States

import statist.ics are compiled by the Customs Department of the Bureau of

the Census. Itanized by caanodity, categories are identif ied by TSUSL

 Trade Statistic of the United States! nmker. 'Ihe category which inclu9es

nori is TSUSA No. 1824800, "Seaweeds ard Marine Plants Prep for Siible

Uses." Major suppliers are identif ied by country under this category, as

well as by qoantity and valm of imports. Statistics are available from

1960 through 1980  Table 15!, when about 1.4 million pounds mre imported,

valued at about 5.5 million dollars. These statistics indicate an average

current value of $4 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, Eas Angeles, New York, and San Francisco  Figure 12! . The Stand-

ard Trade index of Japan lists seaweed exporters as follows:

Abur am' Shotin

Kadoye

Kobi Yoko

Cbata Co.

T. Katayama

Tayo Ninka Karsha

Products included in the TSUSA category include seaweed prod~.

algins, which are used as food ingredients. Mo 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 conseaption
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FIGURE 12

U.S. Seaweed Imports from Japan
1980

Qvantity  in pounds!

192,946 171,648

100,479

89,509

18,362



can be inferred. Table 16 ranks both the Asian populations and seaweed

imports by state. Maine 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 States West Coast Nori Market

Surveys. The last survey was in June 1981.

'Ihe survey identified the existing market channels for nori in the United

States as illustrated in Figure 13. The Japans.m e~rtiay firms deal with

affiliated importers in the United States who distribute about 50 percent of

the total supply to supermarkets directly. Other vholesalers and military

markets represent another 30 percent of the supply. Restaurants pur~

the remainirg 20 percent Consuners are identified as Japanese nationals,

Japanese Panericans, and Koreans. Saae of the imported product is purchased

in bulk and packaged in the United States under the label of the dis-

tributor.

A local Washirgton dist,ributor car.ries nori under his own label. The

product, a purplish-tinted  lo~lity! nori, retails  the 10-sheet pack-

age! for about S1.89. The Cooperative Association's survey included sheet

nori prices by group:

o Hig~rade � S3.00 to S3.99

o Medium-grade - $1.99 to S2.B0

o Low-grade - S0. 99 to Sl. 70
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TABlE 16

Seaweed I rtsAsian Po ation

1. CaliforniaCalifornia

2. Hawaii 2. Hew York

3. Hami i3. Mew York

4. Ill i no is4. Illinois

5. Maine5. Texas

6. Nashi~ton6. Mew Jersey

7. Washington 7. Maryland

8. Virginia 8. Massachusetts

9. Plor ida9. Pennsylvmia

10. tCarylard l0. Texas

ASIA@ POPOIATI 8 AND SKAt4PZD INPORTS

 Rank by State!



FIGURE 13

Existing N arket Channels



$0.085 per sheet

$0.190 per sheet

$0.160 per sheet

$0.l50 per sheet

Hoshi nori

Sushi nori 'B

Sushi nori 'C

Flavored nori

Japanese statistics provide further detail  Table 17!, giving nori data

specifically. The Japanese figures for dried sheets are given as the naker

of sheets exported. Assuming a weight of 3 grams per sheet, the nori

exports  including roasted and seasoned nor i! represented about 28 percent

of the Japanese seaweed exports to the United States in 1979 and 1980.

'Lhese f igures are also more current than the U.S. data, showing partial

figures for Japanese e~rts 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 f ive years with a visible inter-

ruption during the l978 production failure. Korean statistics are not

available to verify these f igures and Korean producers claim they have no

signif icant 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 isqert data nor the population data

provide sufficient detail to allow evaluation for statistical correlation.

A medium-grade sheet is between $0.20 to $0.28. wholesale costs vere quoted

by Mr. Blake Rankin of Grantm Co., Seattle, at approximately $0.11.5 for a

medium-grade nori. This suggests a substantial markup of 50 percent, typi-

cal of most specialty or gourmet food items in retail stores. Mr. Rankin

purchases four types of nori products in modest amounts. He provided his

landed cost in Seattle:



TgBIS 17

~ANESE gr~~'S PF RRI TO 'I%K UNITED STATES

Percent of
Total Japanese

'ISUSA, imports
to U.S.A.

Estimated*
Weight in

PoundsYear

131976 2<715

1911 1<912

151978 6, 011

16,467

15,407

1919 28

1980

1981 partial.! 3,997 6<307

15,391

14,806

16,876

23,036

31,478

* Sheets are mmmcswwi tc weigh > grams each.

51,779

45,192

77, 360

159,690

171<290

40,340
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1,400

1,200

1,000

Iba x 1,000

f3uraau of the CensLss

U.S. Imparts
Sea aeds and Other Marine plants

prepared for Edible Uses

Total all imports ~
/

j
r

Japan
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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 foreign imports  in this case, Japan! is provided

below.

The Korean nor i 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 limited Korean imports more recently. The entire United

States market would aaount to less than 0.5 percent of the Korean supply.

Consequently, even if the Korean producers captured a large share of the

U.S. market, they might justif iably claim no signif icant exports.

Wholesale prices in Korea were quoted at $0.04 per sheet, while Japanese

costs are estimated at about $0.06 per sheet, indicating they have a com-

petitive advantage.

Potential C tition for Domestic Narkets

The financial and econanic feasibility of a potential Washington-based nori

culture operation is dependent, in some part, upon its vulnerability to

competition, both foreign and danestic. The major present threat is fram

foreign competitors, as there is no evidence of any domestic West  hast

operations at the present time. Dcmestic caapetition 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 ~titive edge over foreign

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



t~ice that of some of the Pacific rim comtries, and thus result in lower

costs of production. This situation may indeed be true for certain grades
of nori by comimrison with a country like Japan, Were labor costs are ~
parable with those in the United States. Based on the extended season, a
danestica3.ly produced sheet of nori could cost tm to eight cents to produce
 Section IX.! . This compares favorably with an average cost of nor i
produced in Japan of approximately six to seven cents per sheet
 Section lX.!. This comparison is not as favorable for other Pacific rim
nations where operations are less industrialized, and &ere labor is sub-
stantially cheaper than in the United States&a pan 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. raarket. 'Ihis could be detrimental
to the U.S. deaestic production if the distinction and preference for

better~rade nori are not major considerations among United States nori

consgaers o

Another potential factor, or competitive edge, attributable to a domestic
operation would be tha cost savings in not payirx  shipping, duties, and
other charges associated with nori isgurtation f rom another country. A
breakdown and description of applicable charges to foreign imports  in this

case, Japan! is provided in Table 18.

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

per sheet. For an eightment sheet, this accounts for 6.25 percent of the

im~rted product cost.



TABLE 18

JAPANESE VlPORT EXPENSES

Rankin,~ per sonal coannunication! Source:

All nori products except tsukudani  seaweed paste!
are classi f ied as sea vegetables and are not
subject to duty. Tsukudani is classif ied as a
sauce and, as such, is subject to a duty of
7 percent.

Duty

Freight

Rates among companies may vary but insuram:e 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.

Insurance

Costs range fran $80 - $150 per single entry of a
shipnent. 'Ihese fees are constant whether $10,000
or $10 million orth of product is imported. A
paper work fee, broker charges can be eliminated
altogether by the importer directly handling the
import procedures.

Custom broker charges

Sushi-nori, because it, is vaclsn-pecked, occupies
little space and a greater number of sheets will
fit in shipping containers than other nor i
products

Other considerations

Some small � scale imgorters realize greater savings
by utilizing no~nference vessels which are,
according to one Seattle importer, 'cheaper, jus't
as reliable and more responsive to claims than
conference vessels.

~. Bl,ake Rankin, of Grarusn Company, distributor.

5-9

Costs for freight are related to physical voluae,
not weight. Expenses, therefore, fluctuate
s1ightly as a percentage of prod~ cost, depend-
ing on the quality and value of the product
imported. A freight cost fina Japan to the United
States is roughly 1 to 5 percent of the landed
cost. One relatively sraall impor ter in Seattle
reports a cost of 4.6 percent for most of his
lc~lity nori im~rts. 'Ihe same importer,
hoover, realizes sane savings by laapi~ hi.s nori
products in with nmy other food products in the
sate shipping container. Under this arranganent,
the freight caapany rate in the category for
groceries" is slightly less than for "sea

vegetables.



~ this additional im~rt cost is not substantial, it does not constitute a

strong canpetitive edge for a danestic indust.ry. Ex~rts to the
States constitute a relatively small portion of the total Japanese market.
The sane is true of the Korean market for nori. Unless a substantial
savings in cost of production is realized by a domestic industry, which
depends solely on a daaestic market, foreign impor ters will be able to meet
or beat, domestic prices  even at the risk of losing some profits! in order

to keep their Wited States markets open..

Damemtic Competition

~rrpa iS already collected, On a small Scale, along moSt of the weat
coast of the United States and used as a food. It is conceivable that any
measure of success with Pe~~rra farming in Washington could lead to the
developaent of similar operations elsewhere. Candidate culture areas would
be similar in Qysical and chemical oceanographic character to the waters of
~ington in general, and Puget Sound in particular.

The polity of water in Puget Sound for ~rrb~a depends largely on charac-
teristics of source mters, circulation patterns, mixing, surface exchange,

and local chemical presses. Fresh water enters the Sound at the surface

primarily fraa the larger rivers, and coastal seawater flows i.n through the
Strait of Juan de Puca at depth. 'Ihese tm sources with o~ite flows,

plus the tidal inteanixiey, tend to maintain a steady water quality balance.
Surface salinities can increase fnm 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 easter to one part of river water.

Surface temperatures vary seasonally between 8 to 13 degrees C, al~h
some extreme low and high temperatures can occur. Cbcygen in the surface



waters is replenished by surface exchange and Qotosynthesis. The priory

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 environment, ~rrhg~ra species are diverse and abundant. Their

distribution extends throughout the San Juan Archipelago, the Strait of Juan

de Fuca, and Puget Sound proper  Ntumford, 1980!.

Good conditions for the proliferation of Pox~~ra, hovaver, exist in many

areas. These conditions have been smmarized by Nerrill �981!:

8 - 12 degrees C

5,000 lux

It is possible that wild stocks could be harvested and manufactured into

same product form. A collection of ~Po hyena species was harvested recently

by DNR personnel and sent to Japan for processing into sheets. A fair

product resulted. ~re~!rra abbottae proved best in qual ity. Near San Luis

Cbispo  California!, a family of Japanese origin ran a wild crop ~rrr~ra

harvesting bus iness for several years  ending in 1977!, marketing their
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Optimal ~rature

Light intensity

Optimal salinity

Optimal pH

Nitrogen level

~sphorus level

N: P ratio

Current speed

Wave heights

20 - 30 ppt

8.0 � 8.2

0.07 � O.S ng/I

0.005 - over 0.20 my/1

10:3

1 � 1.5 knots

up to 1 meter



prodN:t on the West Coast  possibly San Francisco and Vancouver, 8.C.! and

in Hawaii through the Wing Coffee Company.

Woessner, Sorenson and Coon  l977! describe the epiphyte Porphgira

nares itis occurring in considerable quantities, approximately 500

kg/km, along the central California coast during the winter. Some of this

~Pa hyra was processed into nori sheets and found to be similar in quality
to foreign noris. 'Ihey point out, however, that harvesting America~ Por-

ta is, at best, ecorxmically marginal.

There is little quantitative information on the abidance in British

Columbia of ~rrh~a, but sizeable natural stands occur in many areas

 Skagel, l97l!. 'Ihe same can be said for the Oregon coast and many parts of

Cal ifornia. Thble l9 shows the seasonal occurrence of several ~Po Qrra

species along the northwest coast of North America.

Xt is reasonable to asaaae that a successful seaweed culture industry in

Wamhington Would generate interest in culturirg Porc~a in other' areas,

rather than harvesting natural stocks. 'ibis in turn cou3,d lead to domestic

competition for domestic mar kets initially. 'Ihe degree and impact of this

competition auld depend naturally on the availability, flexibility, and

character of target markets.

Although domestic caepetition is not a factor of iNIaediate concern with

regard to establishing a seaweed culture industry, securing local markets

from potential competition may hecaae a priority once a culture operation

appears to be eccmaaically viable.
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SFASONAL OCCURFKMZ OP PCBPHYRW SPECIES
PKR THE NORTHWEST CCAST OF NGRL8 ANKRXCA

S ri -Saner Winter-S ri

P.

P.

P.

P.

P. miniata

P.

P. occidentalis

P.

P. smithii

P. fucicola

P.

P. thuretii

P. maculosa

~urce: sarbary, er al. �980! .

P. abbottae

P. kanakaensis , Pbrsaslls

P. torte



VI. NVSZT PULM QRLYSIS

Although proposed domestic ventures will be producing the sasm marketable

camnodity, their objectives and strategic marketing approaches will vary.

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

Farm Size

200-Saku 300-Saku 2 000-Saku

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

204Estimated target market share

These percentages are based on an estimate of a total danestic 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 composition  about 30 percent nori!, they

could provide another 25 million sheets.

Smaller facilities have neither the profit, nor the volme to justify an

extensive market plan. Each facility will probably enter the existirq

wholesale distribution channels without notable impact, and will be a price

taker,"  i.e., not, having sufficient volme to affect the going price

greatly! . Greater profitability will be achieved if an operation can find a

specific market niche for valu~dded products. Specific market segments

where this could occur are discussed in the following section. The

ingenuity and attr ibutes of the particular operation will be the factors

determining the best approach.



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

tvo will occur. A ~ssible marketing approach auld include a combination

of markets, probably entered in phases:

1. Bulk c~ities

2. Military procurement

3. Ingredient sales

4. Restaurant and food service

5. Specialty foods markets

6. Nail order

7. Supermarkets

Each of these market segments has specific requirements which are compared

in Pigure 16. Therefore, each must be individually considered and a

specific plan developed. Careful evaluation is necessary in the planning

stage, and product introductions must be given substantial support. Vest

marketing concepts for each segment are recxmuended. A regional marketing

approach, targeting the West Coast and Hawaii, is advisable for larger

market segments. Sane specific information on various segments follows.

Bulk Cocaaodi ties

The major ie~rters have the established distribution systems which supply

the existing market. Price and quality of Washingto~rown nori will be

major factors for market entry; ho~er, established relationships and

preference for authentic" nori may hanper penetration. Ties with Japanese

trading companies are long standing. The rapid growth of Korean imports,
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ho~ver  discussed in Section V!, suggests that new sources are accepted on

a competitive basis. Major importers on the West Coast are listed in

Table 20.

'VJ3IZ 20

MAJOR WEST COAST EH$GRTRZK

New Meiji Trading Corporation
1620 West Rednond Beach
Gardena, Cali fornia 90247

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

Nishimoto Trading Caepany
410 East Grand Avenue
San Francisco, Cali fornia 94080

Seasia  Uwaj imaya!
P.O. Box 3642
Seatt,le, Washington 98124

North Coast Importing Company
P.O. Box 3111
Seat tie, Washington 98114

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

Mutual Trading Caapany, Inc.
P.O. Box 2919
Terminal Annex
Los Angeles, California 90051

Anzen Pacif ic Corporation
P.O. Box 11407
Portland, Oregon 97211

Central Boeki  USA. Limited!
32-26 Greenpoint Avenue
Long Island City, New York lll01

North American Trading Ccmpany
412 R Street
Sacramento, California 95814

Marukai Corporation
New York, New York
 full address unavailable!

Hosoda Trading Company
Sacramento, California
 full address unavailable!

Cisco Food Ccmpany
14108 Southwestern Avenue
Gardens, Cali fornia 90247

Military Procurement

Although military purchases are mentioned in the Japanese Nor i Associat.ion

analysis of the U.s. market,, this could not be confirmed. The Defense

Personnel Support Center, Philadelphia, Pennsylvania handles most o f

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



Nor i does, however, appear regularly in the ethnic food sections of most

military comnissaries, 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 volLaaes of specialty and 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 man.ufacturers, such as Crescent Nanufacturing, Seattle,

Washington; Schi1 lings, Specialty Brands  Spice Islands 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 nori.

Restaurant/Pbod Service

The greatest growth in danestic nori consueption appears to be generated in

this market sector. Preparation of sushi in most Japanese restaurants is

left to cooks trained in Japamme traditional methods. This characteristic

may prove a barrier for a dceestic product. The desire to utilize authen-

tic" Japanese nor i would probably be most pronounced in the ~i te

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

and in Japan, which might help overcam other buyers' resistance to

washingto~om 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 consenption of nori

into the American populace.

Although the restaurant business offers greater concentration in use,

distribution and marketing requirements for a limited product 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 gourmet food

segments merit consideration. Nr. 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 Amer ican gourmet market is available through the

followirq sources:

Telefood Nagazine
P.O. Box 156
Hinsdale, IL 60521

NASFT, 'Ihe National Association
for the Specialty Pood Trade

Jean Fram. Executive Secretary
1270 Avenue of the Americas
New York, HzZ 10020

Nail Order

Another good growth segment, the mail order market for nori, is unknown. It

is probable that ready-t~at food products and seasoned nori products would

have the greatest chance for success.

Supermarkets

The supermarkets, being extremely competitive and low margin, offer ogar-

tunities for higher volte sales. A sales force to service the stores is

necessary. This is most cost effective Men a substantial Kine of products

and demonstrated customer demand exist.

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

Englander. Qf late, the Alaskan market has become very active. ~ Alaskan

exposure to the Japanese culture would suggest that it is a better target

area than the East Coast.



Considerab3.e investment in consigner education will be required to accomplish

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

NLarkat research

Trade advertizing

Magazine/radio adverti zing

Pre-/post-a~reness studies

Public relations

Spokesperson

Home economist

Recipe developnent

Publ ici ty releases

Press Functions

Such a program developed for Alaska Seafood Company, for exanple, 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.



VII. OPERATIONAL ASSUMPTIONS AND ~1~>ENTS

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 consider'ed in evaluating the feasibility of a

Washington state-based nori industry. Conseqoently, this evaluation con-

siders an array of sizes for smal3.-scale, owner-operated farms, as well as a

single larg~ale operation which will probably be organized as a corpora-

tion, a cooperative, or a partnership.

A series of operational assunptions for the various levels of prodmtion

were made and are explained in this section, as well. as the estimated

requirements for equipnent, f aci 1 ities, and labor. 'Ihe materials and

utilities required are detailed in a ser'ies of notes related to the cash

flow evaluat ions.

The baseline evaluation assoaes 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.

rationa3, Ass ions

A number of extensive operat<ona3. assenptions we.re made in order to evaluate

the economic viability of a ~rrh~rra indust~ in th pu et s ~ j~

7-1



The assumptions were developed through nunerous sources, and with the assis-
tance of the Department of Natural Resources staff faniliar 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 diagraraaatically in Figure l7. The assumptions were reviewed and
adjusted as necessary during the course of the project as more information
became available. The assunptions also reflected anticipated dif ferences
for the envirormental conditions of Puget Sound. One major difference, for
example, is the local utilization of 200 harvest days per season. This is
twice the length 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 pr'ovide a major competitive edge
to Washington nori gr~rs. 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. mold 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, teated, and adjusted during the planned pilot study.

The Japanese grower uses about six oyster shells  upon which the Porph~~ra
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 assigned that three or four shells per net provide the equiv-
alent surface area and produce the ~ivalent numbers of spore. The shells

7-2
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will be strung to facilitate cleanly, 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 Ass ions

Production of ~Por ~hara, based on artificial propagation, reguires 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 ~kends, suggest about a

280-day season. The nets are harvested on a rotating l0-day cycle. This

alloM about 40 days of algal growth per net. The prod~tion period lasts

nine months fram the beginning of Cetober to the end of June. En Puget

Sound, the seeding time will therefore occur in August, and the nursery

period in September.

A yield of S,000 sheets per harvest day per 100 saku is asamed. Based on

500 sheets per net harvested at a rate of 10 nets per day for a 20~y

harvest season, a 100 � saku farm auld produce one million sheets per season.

'Ihis is higher than the Japanese average of 300 sheets per harvest, and is

based on typical production levels. It does not include prodmtion 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  Nir. Znayoshi! after inspection of the Puget

Sound area. 'Ihis is impressive, considering the Japanese peak harvest is

considered to be 1,000 sheets per net. As this assanption has an enormous

impact on gross revenues, it is another key factor for testing with the

pilot study.
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~ 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, orQy 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 canpacted net layout.

In suamarizing, the general assumptions regarding ~Pro yra culture in Puget

Sound are:

1! artif icial propagation

2! 200-day harvest season

3! approximately 40-day growth per net

4! i~ay rotating harvest cycle

5! harvest froa October 1 to June 30

6! August seeding

7! September nursery period

8! yield of approximately 500 sheets per harvest per net

9! 12 saku per acre of wetlands

10! 3 harvests per net

It is assumed that the p~oessing systens are based on the onion" fully

autaaated sheet forming and drying equipaent. 'Ihis, and other speci f ied

processing equipaent, are the most advanced items in modern nori processing

facilities in Japan. All equipaent is compatible for continuous-f low

processing. ~ fully automated processing equipnent is available but

requires increased labor and greater skill.



0 rational and Facilities R irements

Labor and Ec uipnent

For the purposes of this analysis, it is assumed that a anaLL nori farm

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 tm shifts per day  Table 22!. Employment

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. Sane Labor costs incurred during this period will

be eligible for reimbursement under the federal CETA programs. '1hese are

adninistered in Washington by the Private Industry  council  PXC!, Seattle,

Washington. Training progrms could be run by the individual operator, or

through an industrial organization such as the Northwest Nor i Gromrs

Assoc i a tion.

Facilities

The small � scaLe farm requires about 1,600 square feet of processing space

 Table 24! . 1' harvest is processed imnediately and no inventory is main-

tained. Frozen storage capacity i.s purchased locally for seasonal storage

of the seeded nets. Any harvested nori which cannot be processed the same

day can be held in frozen storage and processed at a latex date.



TAOLE 21

fygiCIZRD KQTJIPL<BT<T <r>LLT - LOO&AL<U PARM

Pre<ght/ItcmcO<ng
and Insurance

Duty
Amount

Duty
Rate

160-Seku Est<mated
><umber Cost

Total
Ccmt

�3%! i 2596a 75.0039. 00300 414. 00

400.00

156 1$8.00

  91%! 1. 9%Boat-Yamaha, Om by tm
at 4,500

6,888.$08$. 50

Rotors
46 hp at L,S69
5 hp at I' ,366

L,500
I 1,300

1,500.00
1,300.00

< 47%! 372. 00 7,222. 60

�3%> 25% 2,4$0.00 13r 500 OO

1, 100L60 l., 100. OO

12 mm at
10 mm at
4mmat

24, 600
L2, 960
I, 608

�3%! i
�3%! e
 ]3%! e

I, 400
TOO
60

182-.00
91 00
7. 80

25%a 350. 00
25%a 350. 60
25%! e LS. 00

1,832 OO
980 00

02. 80

5preader polm �5/set!
at $3.00 each

Baskets
at $10.00 sech

iget begs
at 54.I>8 each

240 720. 00

20 '200 200.00

40 180 20. 80 �3%! a CSV! ~ 40 OO 280. 80

Bartresrar "t<aruseP
at $1,400

1,400 �1%> ~ 85 ~ 80 LrOOS 804. 7%

sorer - Ltcnda OLSS-m<3
at TSO

 8%! 3% 22. 50

washer-Wetanhe WO3
at 2,100

2, 100 '2$0. 00 �1%!

2 3,800  8%! 5. 1% 152. 00 3, 35>2. 00

2r 929 2r 029. 00

�0%! + 5%+ 250. 00 6, 750 00

�0%! e

1 2,560 TSO. 00 �0%>

6,258 ~62~0. cy
140,650.40

Beading bags "Hansubo Sheet"
at 50.00' each

Tanks 4-<oot by 4-<oot
at $160.00 sech

>4<sce<hmaous < lnnludlng brushes!
at 36%

Produetlon

Vvrsery <ramm 'IneyochP
at LS0.99 eaoh

Bets
at 14.08 each

Anchors - 45 kg �60 pcamd!

Centrttuge <nets< Separator"
at 1,<NO

lt<scellaseous at 10%

/R<rser/ Apportioner
Watanabe BK at $5,606

Dryer/Prorssssor "One Sta"
35 i<<chime at $55,080

Slurry Pump
Watanabe BZ at $2,580

>j<isceLIsneous at 10%

1 4,500 4,100.00

32 4r800 2r 250.60

700 9,800 1,256.80

I 5,800 I, $00. 60

I 55 r 800 Lsr 500 ~ 00

5% 10$,60 Br 485- 00

2, 750. 60 74, 2$0. 00

5%»25.00 3. 378. OO



Total
Cast

Duty
Amotstt

Duty
Rate

~Hatch r

12D 6, DOO 790.00

690. 00

l.aboratory Equipment

Production

10,000 10, NO. 00

4 18,000 19,000

Motors
40 hp at 1,50D
35 hp at 1,300

4 Be 000
4 5,200

6, 000. 09
5, 200. 00

47%95,000 4$, 128

134414, o00

2,000 22, 000.08

Ropes
12 mm at
10 mm at
4 mrn at

3,640. 00
1,920. 00

150.00

39r000
14,000
1, 200

480,000
15$,000
35,000

14%
13%
134$

4, 800 14, 400 14! 408. 00

4, 000 4,0$0.00

25%3, 200 1345

Harvester "Warusei"
at $1,400

31%

240. 004 3,000 90. 00 3, 330. 80

Washer-Watanbe WB3
at 2, 100

1295

912.00 $. 14$

41,220.00

27,DN. 006,000.00 $% 1,000. 00

10,0N 3,000. 00 $% 500.09 13,$00

3$,000$  seel!aceous at 10% 29 OM.OII

1,082,272

Seeding begs "Hanxubo Sheet'
at $0.00 each

Tanks 4-foot by 4-foot
at $100.00 each

BIscelhmeous  including brushes !
at 204$

Boat-Yemaha, Bm by 2m
s< 4,$00

Bursary framec "lnaycchP
at 150.00 each

Sets
at 14.00 each

Anchors - 4$ kg �0$ pound!

@reader poles �5/set!
at $3.00 each

Baskets
at $10.00 each

Set bags
at $4.00 eaab

3 otcr - Honda G1$0-LPO
at 750

Centrtfuge  Wats! Separator

Misca I!ancona

~og Chopper/R!nser/Apportioner
Watanabe SK at $5,000

Dryer/Pre<asser "One Man"
Model '5" Bichitno at 6$,000

Slurry Pump
Watanaha B2 at $2,500

Tact.g 32

fyEM?ZED EQU!PIItENT LST - 2000 SAXU

100-Baku Est! mated
! umber Cost

182,000 23,560.00

4 5, 200 1, 612. 00

6 16,900 2, 016. 00

15, 2DD

41, 220

29, 000

260o000 78,000.09

25% 1» $00- 00 8. 290 00

9.1% 1,776.00 148,9$8.00

25% 45, 500. DO 251, 180. 00

25sa 7,090.00 38,840. 00
25% 3r $00. 00 19 ~ 320. 00
254$ 300.00 1,658.00

600.00 4,415.05

244.00 7,056.00

5% 840. DO 19, 655- 00

77$.20 16,687 00

13 r NO ~ 00 351, DDD. 00



TAB% 23

2i 000~ IAKR ESTIMATE

monthly
w e

Rate

r hourStation No

Per dock $6.00

6.00

Packager 6. 00

6. 00 1,056

Supervisor 1,76010. 00

2,8168.00

Field crem 6.0010

24

Washer/chopper 2

Warehouse/shipping 1

Field supervisor 2

General manager

Production manager

Secretary

Technical

$36r000

24,000

12,000

18,000

$2�12

2, 112

4, 224

10 560

24,640 x 1.20% = 29,568

$3i000

2,000

1.000

~1500

$7,500 x 1.20% ~ $9,000



TABID 24

CAPIML COSTS ESTIMATE

1GG-Saku 300Waku200-Saku

$140,700.00 $190,700.00 $240,000.00

63,000. 00Building, 1,80G square feet
at $35/square foot

63,000. 0063, 000. GG

Site � 1/2 acr e

Mechanical
at 208

$245r400 ~ GO $300' 370 00 $354r600 00'Ibtal equity investment

18,320.0014,970 GG 21,630.00

$ 50,000.00 $ 60,000.00 S 70,000.00

Total equipnent

Equipment installation

Truck  used!

Installation utilities
electrical at 58

Sales tax
at 6.18  deferred!

Initial working capital
required

14, lGG. 00

5~000. 00

10, 000. 00

3i 150. 00

19' 070. GG

5,000.00

lG, 000 ~ 00

3,150.00

24, 000. 00

5,000.00

l0,000. 00

3,150.00



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
circulating 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, DGG~ � CAPITAL COST ESTIMATE

Building, 15,000 square feet
at $26/square foot

Mld storage, 3,600 square feet
at $100/square foot

360, 000

Sa1twater circulation system
and holding tanks

50, GGO

150, 000

19, 500

58 500

State sales tax at 6.1%

Working capital required at 18%

7-10

Total equipaent

Equipaent installation

Forklift

Trucks, 2 at, $5,000 each

1-acre site � waterfront with dock

Installation of utilities

Electrical at 5% building cost

Nechanical at l58

$1,062, 273

106,227

2,000

10,000

390,000

$2, 208. 500

$ 134,718

$ 600,000



The four processi~ lines run parallel and are operated in pairs, with a

shared packaging area between each pair. These areas can arcmno4ate addi-

tional packaging equipaent, but only bulk packaging is considered to be

practical initially.

Specif ications for equipment made by Japanese manufacturers have been used

to estimate production capacity, as well as utilities and space require-

ments.

Revenues and var iable and f ixed 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 Washi ton State, a publication of the Econanic Developaent

CounCil of Puget SOund. ThiS nonprofit organiZation provides assistance at

no cost to individuals or groups considering specific business ventures .

Cost Items

Variable Costs

o tabor: 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 f arms 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.

7-11



o Electricity: The equipnent for the mall 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 khan. 'Ihe small line is rated at 1.500 to 1,800 sheets of

nori per hour Wile the large line handles 3,000 to 3,400

sheets per hour.

2 000300200l00

139.5kN usage

Sheets per day

Bours per day

Days per month

!ah per month

8 per aenth  $!

9.5

l00,00015,00010r0005,000

2222

9,1523.,430836 lr672

50

7-12

o Fuel Costs: Pule 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 pravided by ~ sources. A price

of $1 00 per gallon is used for fuel cost and is incurred

during the nin~nth processing season. Boat fuel costs are

based on an assigned consunption rate of six gallons per day per

100 saku dur ing the nin~nth ha@rest season. Increased

handling during the September nursery period  see Figure 17! is

assumed to double that rate.



o Water: The usage rate provided by LM is 0.7 liters per sheet.

A rate of $0.30 per 100 cubic feet �48 gallons! of water is

used p1us meter fees. Costs are based on City of Seattle

coaeercial rates.

Size saku 100 20G 300 2 000

10 20 200

10 20G20 30

o Sewer: A rate of $3..05 per month per 100 cubic feet �48

gallons! consuaed is baaed on Seattle sewer rates.

S ize saku! 100 200 300 2 000

600$ per month

Water/sewer combined total

9030 60

150 1, GOO50 100

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 Packagiay Costs: Bulk packaging costs are estimated at $2.00

per box of 1,000 sheets.

7-13

Sheets per day

Liters per day

Gallons per month

$ per nnnth

Meter fee

5, 000

3, 500

20, 341

10 r 000

7,000

40,682

15,000

10,500

61,024

100,000

70,000

406,826



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

for units less than 100 pounds in might:

$1.95 per 100 wt for initial handlinq and 1 anth storage

$0.65 per 100 wt for each additional month of storage

Nets are assmml to weigh 18 pounds each.

o Miscellaneous: These costs total about 10 percent of variable

costs and include maintenance and repairs.

Fixed Costs

o Salary: The small farms are assaaed to be run by a hard-

worki~, owner~perator who vill draw S24,000 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.

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

month for the small farms m9 $1,500 per month for the large

operation.

o Supplies /Telephone: Off ice expenses are estimated at $60 per

month for mall farms and $150 per anth for the larger opera-

tion.

o 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

7-14



larger operation has cold storage facilities. The mileage

costs therefore account for distribution to a more diversified

wholesale market.

o Electricity: Electricity consanption is based on a rate of 47

cents per square foot per year. This equals $70.50 per month

for the small operation, and $5B7.50 per month for the

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

o Insurance: Insurance costs are variable, depending on the

extent of coverage provided. For this study, costs of S50 per

month for the small facility and $5,000 per rmnth for the large

facility which reflects increased concern for risk management

the corporate level.

Mori farmers in Puget Sound will be eligible for 'crop' or

'stock' insurance. Although specif ic insurance premieas 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 premium is payable on a

speci f ic schedule.

A farmer seeking stock insurance will first obtain an Insurance

Inspection evaluation for Mich he will be charged a fee. Wis

is most important, for offshore systems depending on anchorages

for support. 'lee farmer will be requested to caapute his

highest value for stock on hand at. any time in the year. His

premiun is based on this val~. He is subsequently required to

report monthly on his stock on hand.
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In the event of loss of all or gert of the crop, the farmer has

the option for recovery of the value of his costs incurred to

date, or the market value.

o Interest Payments: Interest payments are based on the assmp-

tion that mrking 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.

Size saku 100 200 300 2 000

Initial working capital $50,000 $60,000 $70i000 $600r000

o Property Taxes: Property taxes are assessed at an estimated

rate of $12.00 ger $1,000 of true and fair market value, which

is asseaed to be equal to the equity investment for this

analysis.

Financial Requi r eaents

7-16

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! grime rates of

around l6 percent are maintained, then an interest rate of 18 or 18-1/2

Percent is anticipated.



Size  saku 100 300 2 000

Initial working capital  $1,000! 50.0 60.0 70.0 600. 0

353.0 2,208. 5Ecpity  $1,000! 253. 7 303.7

Itemized equipnent and 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 equipnent valued at 850,000 and $100,000, respec-

tively; otherwise costs are the same as for the l00-saku farm. Specifically

both requi re an incremental in:rease in f ield equipnent. A 200-saku

processing facility needs an additional boat and harvester. 'Ihe 300 � saku

facility utilizes the f iv~heet one man processor which increases its

capacity by 40 percent over the three-sheet model.

7-17

The capital required for the acquisition of the facility and equipment is

assigned to be provided by equity investment. As a new industry, this opera-

tion auld be considered "high risk" and conventional financing auld be

di f f i cult to obtain. Therefore the f inane ing costs included are for workirg

capital only. 'Ihe initial capital cost. is determined by the maximum cash

flow requirenents for each operation and is reduced as revenues are gener-

ated internally when possible. In sumaary the f inancial requirements for

the ventures are as follows:



VIII. ECCN NICS OF THE PROPOSED NORI INDUSTRY

Introduction

From the assanptions and costs developed in the previous section, a series
of proforma sheets were generated for the 100-, 200-, 300-, and 2,000-saku
operations. 'Ihis section will suenarize the proforma sheet data with a more

detailed financial analysis of these results provided in Section IX.

Proforma Cash Flows

Two sets of cash flows are provided for each size of operation. Cne
includes the IMR 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 NIarket, 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"
per iod. This learning or startup period could be reduced by using
experienced Japanese nori growers as consultants.

Fran the data developed in bendix A, Tables A-1 through A-3, the 100-saku

farm in Pellet Sound does not appear to be econaaically viable. 'Ibis
reflects the real farm situation in Japan at the present time on which the



bulk of the data is based. The small nori farmer in Japan  e.g., 110 saku!

is marginally successful in using fully autaoated equipnent econanically for

his operation.

The larger �00- and 300-saku! farms  bendix A, ~les A-4 through A-9!

use the sane basic facilities as a 100-saku operation. Field equipnent

costs are, however, increased by $SG,GOG. These two farms should make money

by the second year of operation.

Large Farm

The econanics 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 function

is necessary. This is discussed in Section VX, Narketing Plan Analysis, in

acre detail. The added costs of secondary processing benefit fran higher

market value of the finished product. 'lberefore, these added costs will not

decrease overall prof i tabil i ty, but will he more than o f fset 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 a~ire the secondary processing equipnent

and support the necessary expanded marketing functions.

Proforma Income Statements

Using the data generated fran the proforma cash flows  bendix A! the

Income Statements have been generated. Depreciation schedules itemizing



individual pieces of equipnent are available in Tables 26 and 27. Deprecia-

tion schedules for all expenses appear in Tables 28 and 29. 'Ipse are

utilized in the proforma Income Sumaary Meets in Tables A-l3 and A-16 in

Appendix A, for the 100-, 200-, 300-, and 2,000-savu farms. A second set of

Cash Flow Sheets is fomd in Appendix 8  Tables 8-1 through &12!; these

describe the operation without. the DNR wetlands flat rate fee. A emaary of

the after-tax profit/loss figures follows those cash flow sheets  B-l3!.

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

ing federal tax sueaary.

Taxable Incaee Tax

16% of taxable incaae.

$ 4,000 + 19% over $ 25,000

S 8,750 + 30% over $ 50,000

S16,250 + 40% over $75,000

$26,250 + 46% over $100,000

To sesaarize and caepare the various operations, profit  or loss! totals for

the first three years are as follows:

Profit  or loss! x l,000
constant 1982 dollars

0 - 25,000

25 � 50, 000

50 � 75< 000

75 l 00 < 000

over l00,000

Si zeQear

l00 saku

200 saku

300 saku

2,000 saku

W4,82l

W7,738

A3, 413

-385, 694

-4<124

43,809

79, 573

466<977

4<124

43, 809

82,975

466,977



182.40 177.60 160.08120.DO

52. DD

1,302.$3 I,JJT.LD1,914.61 1,625.9610

4o cora
40 hp at BI+00
25 hp at St/00

750.40«
45Q DB

750. DO
450.96

I.,DBJ.JD

750.50
ODD.DD

1,588.97

750. 00
660. DO

750.06
650.00

1,031.801,516.75 1,444.52

3,JT5.00 $,130.00 4,595.00 4,566.08 4,500.06

10 5 185.08 242.DD 231.0$ 229.00 ILO,DD

Ropes
12 meat
LO cam ec
4 mrn ~ c

3
J
3 3

482.00
241.50
20.70

7 34.16
307.08
31.40

714. $4
357.42
30.64

644. 00
322.00
27.60

844. OD
322.90
27.60

106.08 156.40 151.2$ 144 00 102.56

5D.DO 76.00 74.DD 46.67 66.87

45.2$ $$.10 96.50 60.93

Harros cer "Hacusaic
at $1,400

7 5 265.67 41$.26 400.22 3$1.16 27'2.20

'wocor Ilonde 6156 LPIJ at $750

waver watanabe WSJ ac DDZOO

2 2

7

? 5

410.25 410.25 418.25 418.25

491.00

678.40

416.25
360.25 540.10 5'L5.55 35D.71

464.57
Cancel fuge ineta! 'Separator

~ t Di $00 560.$0 748.24 712.32

4!seo!laneous at L0%

M!ISI!a

chopper/kbceer/Appar tbno r
Wa canaan SK ~ t SORDO

T32.25 1,113.02 1,063.73 978.33

I,OL2.50 1,465.60 1,417.50 I 356 DD 984 29

Dryer /Proceascr Ona Man
35 Icbhimo at SS5,000 L1,137.50 18,336.6$ 15,5$2.56 14,654.50 10,607 14

Slurry Dump
Watanabe SZ at $2480 500.25 74'2.50 7D6.75 6?5.00 482.14

4!sceUanaoua ec 16%
I . 562.M 2c375.69 2,J12.50 2,003.3J 2,D03.33

Property
J~r
5~Or

I~r
25%
15%
6%

38%
22%
14%

37%
21%
12%TQTAL KIDU!PkKNT DKPRKCIATIOIcc

I. ACRS method rithe service date
I'981-1904  escept IOF cnotors
«hen ~ Fe StraCSht Ihe IOF 2 years!
Streighc Ibta hCRS Kbccion

$25,007.29 628,14$.37 $34,939 13
526,273.43

6-4 532,844.29/year

$eedbg begs "If anaubo Sheet
at $50.$0 each

Tecucs 4-foot by Moot
~ c 6160.00 ease

4!ese!lanaous  Occluding broshea!
ac 20%

Prc~~tbn

Boat-Yaeaha, Om by Im ac 64+66

Surssry frames 'Iuayochi"
at $150.00 each

Sets
~ t 514,00 sash

hnshors - 45 kg i100 pounds!
at $1.1 0/pound

Spreader poles f15/eet!
~ t SJJR each

See@ate
at 610.00 oaoh

Net bags
ac SOAO each

TASLE 36

ITK41ZED EO!UIP4ENT DEPREC!ATIOIt SCIIKDVLE- IDO SAKU

A.CRS
Ueeful ACES ACRS Uaefu!
L! fe Years Year I Ye r I Year 3 Dt t I.me

5 103.50 $157.32 5 163.16 5 139.00 6 13$.90

39.00 5$. 20 57.72 52. DB



h CRS
ACES Useful

Year 3 St t Line Life
Use ful ACES

Life Years Year 1

98 09240 09 365-00 355.6919 329. DD

174.90 285.90 298.09 292. DG232. DD

9 3

2�00 ~ DO 3 ~ 909 00 3�8D ~ 00Boat-Yamaha, Bm by 2m
at $4490  U.S. Replical

1,80D.9919 5 3a600 F 90

'deters
49 hp at 51/99
25 hp at 91,390

3,999. 00
2,699. 09

21,2'70. 80

3,000. 90
2,600.90

Nursery frames "lneyoehi"
at 6150.00 each

20e77'%-00

Sets
at 514.DO hach

Anchors - 45 kg �00 poundal
at 81.19/pound

'2,200.DQ10 5 4a490-90

Ropes
12 mm at
10 mm et
4 mm at

Hateee ter "Nanlsatn
at Sl>400

Motor - Honda 61.59-LPO at 6738

Washer-Watanane WBS at 82+00 3,931.00 2,898.992,648.09 4,324.99 4,128 DD

Centrt fuge  natal "Separator"
at 51,900

UUscelianeous

~P~*

Chopper/Rineer/Apportioner
Watanabe SK at 85,000

5,400.09 3,667 .14

Dryer/Proceemr "One Mea'
35odsi '5 Nichimo at 585,009

SO, 142.8652i660.09 77> 229 00 73I71D 90 79,208.69

1,920.57Slur ty pump
Watanabe B2 at 62490

34 sceiianeous at 10%

TOTAL

2,790 80

9, 687 ~ 069,667.99

Seeding bags "Hanxubo Sheet"
at S59.09 each

Tanks 4 foot by 4-foot
at 6160.00 each

'di see iiansoua  including brushes!
at 20%

Labe rate ry Equip men t

Production.

Spreader poles �5/set!
et $3.99 sech

Baskets
at 516.00 each

Set bags
at 64.90 each

TABLE 27

ITEMIZED EQUIPBBENT DEPRECIAT]Os  SCHEDULE - 2/09 SAKU

3 3 8 2,D79.00 6 3,146.00 S 3,084.09 8 2,780.09 6 2,76D.DD

2,590 DD 3,896.90 3, ~ 00.09 3,393.69 2,900.0C

2 SL! 3,690. 90 3,990.90 3,900.80
2 SL! 2>690'00 2 F690.90 t 2>000 liii

5 22,334.00 32,757-90 31,208.68

3 3 92,790.90 95,441.00 92,929.60 88,720.00 83,729. 99

3 3 9,660. 00 14, 683. 90 14,297. 99 12, 690. 99 12,800. 99
3 4,630 ~ 00 7s 342.90 7,148.68 6,44D ~ Dil 6,440 ~ 09

3 3 414. 00 029, 99 613. 90 552. 09 552. 09

7 5 2,189.99 3,168. 90 3,924.99 2,680.00 19,28S.71

3 3 1TDQD DD 1 >529 08 1 I480 00 1 y333 99 I y333 DO

3 3 1,194.60 1.,678.90 1 ~ 634.00 1,472.98 1,472.00

7 5 1,258.09 1,562.90 1,402.99 1,411.60 1,698.00

2 SL l 1,608. 09 1,665. 99 1,605. 90 1,665. 90 1, 665. 00

7 5 '.,533 .09 3,7
.09 3,548.69 3,377.09 2,412 .43

10r305.90 15,664.09 15, 251.90 13 ' 749 .90 13,"40 .00

5 4,060. 99 5, 940. 90 5,679.09

5 '2,925.09 2,979.00 2,835,00

3 7,260.09 11, 920.69 10,739.DD

$291,460,69 6298,424.99 6208,187.09 8272,302.00 $299,070 Sy



Straight line Useful
~3 election lifeT.tan

lr 667 00 1 r 000 ~ 001, 900. 00 1, 850. 001,250.00

Equipeee t
 see

itemized

list!

Truck
� years!
� years
useful
li fe!

Building
�0 years!
�0 years
useful

life!

TABID 28

DEPRRCIATICS SCHEDULE � 100 SAKU

$25r 087 ~ 29 $36 r 145 ~ 37 $34r 939 13 $320844 ~ 29 $26 273 43

5 040.00 B S10.00 7 560.00 6 300.00 3 150 ~ 00

$31,377.29 $46,865.37 $440349.13 $40,811.29 $30,423.43



TABLE 29
DEPRECIATI H SCHEDULES - 2,000 SAKU

$201,460 $298,424 $288, 167 $271, 392 $239,870Equiyment
 see itemized
list!

760 400740500

2,0003.3332,500 3,800 3,700

54, 60031,200 19, 50046,800 39,000

18,00036,00043, 20050 ~ 400

~7300 11 000 10 300 10 000 7 143

$271,960 $418,984 $393,107 $360,392 $286,913

*In service bet~ 1981 � 1984

Pbrklift
� years!
� years
useful life!

Trucks

� years!
� years
useful life!

Building
�0 years!
�0 years
useful life!

Cold Storage
�0 years!
�0 years
useful life!

Saluter
Circulation
System
� years!
� years
useful life!

Straight 1 ine Useful
~3 election 1 if e



IX. PRELININARY FINANCIAL ANALYSIS

Unit costs per sheet for the various production units are shown in

Figure 18. As expected, variable costs  VC! per sheet are higher for the

2,000-saku farm, but fixed costs  PC! per unit are significantly lower.

Total costs  TC! per sheet decline rapidly frcm the 100 � to 300-saku units,

reflecting the ability of the larger farms to realize some econanies of

scale and to use equipaent more ef f iciently. 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 assoaed 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. 'Ihe latter would, however,

probably develop secondary processing capability at a later stage, while the

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

Net present Value

The 100-saku operation is clearly unfeasible under reasonable ass+options of

prices of final products. Net present values are negative, and 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 2f000~u

farms on the basis of alternative discount rates �, 10, and 15 percent! and



FIGURE 18

Cost Anatysis per Sheet

803%0

~ 0
0
V

$0.010



alternative assumptions of project life �5 and 20 years! . 'Ibese are dis-

played in Table 30. The values given, following usual practice, are based

on cash flows net of income taxes.

We calculations were made usirq the fmiliar formula:

NFV =F + Fl + F2 + + Fn
�+1! �+1! 2 �+1!

Ft
I,I++l

o = initial investment

cash flow in period t
Ft

i ~ disco~t rate, expressed as a decimal

n life of the investment

Present orth factors have been taken from present vali' tables
in Higgins Financial ement: Theo and A lications �977! .

lt 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. Zn general practice, the

choice of project life is based on a reasoned estimate of the likely

economic life of the proposed operation and differerx:es in risk are

accounted for by the choice of the rate at which future irmanes and costs

are discounted. Since the evaluations in this report are carried out in

terms of constant dollars, the discount rates in this section are real rates

 i.eFF net Of premiumS for eXpected inflation! .



9-3

Discount rate

5%
l0%
15%

Discount rate

5%
10%
15%

Discount rate

5%
10%
15%

200-saku farm

~15 ears

$487,477
253,346
106 ' 192

30~ku farm

~15 ears

$966,325
581,731
3390795

2,00~ku farm

$4,667,054
2,619 754
1, 334 ~ 390

~20 ears

$667,0B2
331,427
141,678

~20 ears

$1,259, 564
709,741
397,879

~20 eal's

$6, 235, 145
3,304,285
1,644,993



As Table 30 indicates, 200-, 300-, and 2,000-saku operations all yield a

caafortable mackin of gross present value over investzaent costs, even at the

most conservative level of project life �.5 years! and real discomt rate

 l5 percent! . 'Ihe 300-saku farm, for example, will still show positive net

present values even at prices 20 percent below those asseaed in the previous

sections.

ional Badlands Arr aaents

The previous series of proformas uses a flat rate lease fee for the bed-

lands. Use of the flat rate fee has saae disadvantages in that it places a

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. Tb avoid these

disadvantages, the use of percentages of gross revenues have been con-

sidered. Use of a percentage o f prof its provides some relief to the

small~ale 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

developnent of the var ious operations by reducing scxne of the initial

expenses and it could be more easily administered. Cash floM gefmrated for

the three sizes of facilities without lease fees are found in Appendix B

 Tables B-l through B-l2!, together with the income senary  Table B-13!.

These are used in the followinq evaluation of fee strategies.



A cxmparison of various rates applied to gross and net. revenues for the

three farm sizes is presented in Table 31. Tb 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 aan~rison, the th~ear and thereafter level of returns are divided

the capital and facilities costs. This assmes 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 Surv  January 29, 1982 issue! for 1980 is l4.7 perce~-

In a recent report  referee:e! on the coamercial mortgage market, Citicorp

Real Estate, Irx:. 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 pro jected values. The tm operations are therefore acceptab3.e by

these standards although venture capitalists generally have much higher

expectations of return, for exanple, in the 30 to 40 percent range.
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'VBLK 32

HAM OF ANMN CN EQUITY*

 Three Years and 'Ihereaf ter!

2 000~200-saku 300-saku

25. 1%18.1% 27. 2%

Flat rate 14.4% 21 1%22. 9%

Percent gross revenues

10

2 5

Percent net revenues

20

10

Equity  $1,000! 2,208.5303.7 353. 0

~ profit  or loss! after taxes divided by equity capital investroent.

13 0%

15.6%

16.9%

15.6%

16.3%

16.9%

22. 2%

24. 7%

25. 6%

23. 6%

24. 5%

25. 4%

l9. 7%

22.4%

23.7%

21.0%

22 0%

23 ~ 0%
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Year 1 Year 2 Year 3

48, 554. 109,251109, 251

19,QD819,00819, 008

29,832 29,83229,832

53,120

30,423

53,120

30,423

53, 12D

30,423

113,375

-4,124

113,375

-4,124

113,375

-64,821

Tax

-4, 124-64,821 -4,124

VARIABLE EXPENSES
Labor � 1/4!
 $6/hr + 20%!
Dryer Oil
Trans-boat
Electricity-equip
Water/Sever
Packaging
Cold Storage
Misc.

Total Var. Exp.

FIXED EXPENSES
Salary + 20%
DNR Wetlands
Acct 6 Legal
Util 6 Truck
Trans-truck
Electricity bldg
Insurance
Iatrst Pit  NIB'%!

Total Fixed Exp.

Dpr-Useful Life
 straight line!

Total Oper. Exp.

Pre- tax Pr o f it
 Loss!

Net Profit {Loss!

Tabie A-13

SUMKLRY SHEET
100 SAKU FARH

2,970
1,457

225
735

1,800
637

3,000

28,800
8,000
1,200

720

3,960
840
600

9, 000

2,970
1,457

225
735

1,800
637

3,000

28,800
S,GDD
1,200

720
3,960

840
600

9,000

2,970
3., 457

225
735

1,800
637

3,DDD

28,800
8,000
1,200

720
3,960

840
600

9,000



Year I Year 2 Year 3

97, 108 218,502 218, 502

38,016 38,016 38,G16

59,604 59,604 59,604

62,920

42,322

62,920

42,322

62,920

42,322

164,846

-67,738

-67,738

VARIABLE EXPENSES
Labor  I I/4!
 $6/hr + 20'X!
Dryer Oil
Trans-boat

Electricity-equip
Water/Sewer
Packaging
Cold Storage
Misc.

Total Var Exp.

FIXED EXPENSES
Salary + 20%
DNR Wet lands
Acct & Legal
Util & Truck
Trans - t ruck
Electricity bldg
Insurance
Intrst Pmt  918'4!

Total Fixed Exp.

Dpr-Useful Life
 straight line!

Total Oper. Exp.

Pre-tax Profit

Net Profit  Loss!

Table A-14
SUMMARY SHEET
200 SAKU FARM

5,940
2,914

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

28,800
16,000

1,200
720

3>960
840
600

10,800

5,940
2,914

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

28,SOO
16,000

1,200
720

3,96G
840
600

10,800

164,846

53,656

9,847

43,809

5,940
2,914

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

28,800
16>OOO

1,200
720

3,960
S40
600

10,800

164, 846

53,656

9,847

43,809



Year 1 Year 2 Year 3

REVENUES 145, 662 327,753 327,753

53,21453,214 53,214

87,92787,927 87,927

64,356

58,005

76,956

58,005

70,656

58,005

216,588

111, 165

210,288

117,465

222,888

-77,226

31,211

79,954

34,109

83,356-77,226

VARIABLE EXPENSES
Labor
 $6/hr + 20'X!
Dryer Oil
Trans-boat

Electricity-equip
Water/Sewer
Packaging
Cold Storage
Misc.

Total Var. Exp.

FIXED EXPENSES
Salary + 20'X
DNR Wetlands
Acct 8 Lega1
Util 8 Truck
Trans -truck
Electricity bldg
Insurance
Int rs t Pmt  Q 18%!
Property Tax

Total Fixed Exp.

Dpr-Useful Life
 str eight line!

Total Oper. Exp.

Pre-tax Profit

 Loss!

Net Profit  Loss.!

Table A-I5

SUMMARY SHEET
300 SAKU FARN

8,910
7,020

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

28,800
24,000

1,200
720

3, 960
840
600

12, 600
4,236

8,910
7,020

387
2,085
5,40D
1,911.
9,000

28,800
24,000

1,200
720

3,960
840
600

6,300
4,236

8,910
7,020

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

28,800
24,000

1,200
720

3,960
840
6DO

0
4,236



Year Year 3Year 2

971	11 2,185,002

707,116707,116707,116

362,776

286,913

470,776

286,913

1,464,805

-493,694

-493�94

A-16

VARIABLE EXPENSES
Labor �2!
Dryer Oil  note 5}
Trans-boa
Electricity-equip
Water/Sewer
Packaging
Cold Storage
Misc.

Total Var. Exp.

FIXED EXPENSES
Salary + 20%
DNR Wetlands
Acct 6 Legal
Util 6 Truck
Trans-truck
Electricity bldg
Insurance
IntrSt Piet �18%!

Total Fixed Exp

Dpr-Useful Life

Total Oper. Exp.

Pre-tax Profit

Net Prof it  Loss !

Table A-16

SUMMARY SHEET
2000 SAKU FARM

491,520
55,881
29,140

2,475
18,000
1.4, 100
36,000
60,000

108,000
160,000

18,000
1,800
7,920
7,D56

60,000
1DB, 000

491,520
55,881
29,140

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

108, 000
160,000

18�00
1,800
7,920
7,056

60,000
72,000

434,776

286,913

1,428,805

756,197

32S,100

428,D97

2,1S5,002

491,520
55,881
29,140

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

108,000
160,000

18,000
1,800
7,920
7,056

60,000
D

1,356,B05

828,197

361,220

466,977
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Table B-13

NET PROFIT  OR I OSS! WITH PERCENTAGE REVENUE FEES

2 000 Saku300 Saku200 Saku

5.0%

2.5%

% Net

B-13

% Gross

10.0%

20.0%

15.0%

10.0%

$39,472

47, 362

51,185

47, 498

48, 376

51,253

$78,237

87,086

91,511

83,290

66,451

89,613

$435�86

494,381

523,879

463,931

486, 292

508,654



APPENDIX C

TKQSLATI NS FNN HQAI TIMES



Nori Times November 21, 1981

Digital Moisture and Temperature gauge Developed

Drying process is im~rtant stage in establishing polity. New tester can

set moisture content at a minimma and maximaa level. Rmn moistures goes

beyond set range, light flashes and buzzer so~. Machine checks for

moisture at two stages of the process.



Nori Times 14ovember ll, 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 volunes as a result of ocean pollution. Chicken farmers

have long been seeking an inex~nsive 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 show a 3% mix of nori in the

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

seems easier for chickens to eat.

There is the possibility of nori image among consaners 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 nori, though production strictly as a chicken feed does not make

economic sense.

C-2



Mori Times November ll, l981

~king at the Watanabe-shiki Mori Curing Nachine  j~iki!

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

ing was developed some seven years ago and marketed five years ago. Sane

3,000 of the machines are currently beitg used with another 700 on order for

1981. The process works best on "hard~ rnri  koshitsu! and helps prevent

uneveness, and mnall holes from developing; desalts and rmnoves algae

 keimo!. Nori quality is improved about one grade higher.

Curing is basically acccxaplished by soaking 3,000-4,000 sheets orth of nori

in fresh water. The mri is introduced from the top and allowed to settle

to the bottom of the tank. The nori is then pmnpm9 with mter to the

spreader. The process takes about 20-30 minutes and does not damage the

leaves.



Mori Times November ll, 1981

Health and Media Exposition

Zen-Mori Coop participates in a Japan Economic Journal sponsored "Health and
Medicine in the 1980's Exposition, held October 30 � November 3, 1981, as
pert of the fall cenpaign to boost consueption. This year is notable for
stronger interest in health aspects of food, particularly foods and drinks
containing alkali  m other details!.



Nori Times November 1, 1981

A Situation Not Seen in Years

The Mori 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, consanption has not

grown in the face of slow econanic growth and changing consueer habits. As

a result, inventories are increasing and the balance bet~n supply and

demand has been disrupted.

Accordingly, nori prices in 1980 plmrneted by 24% compared with the previous

year and nori farmers, many who have purchased new, larg~ale machinery,

find their operations in severe straits.

Since April, distributor's in 'Ibkyo, Shizuoka and Mie prefectures have, in a

domino effect. been going bankrupt. A large wholesaler in Yamay~hi prefec-

ture went bankrupt in July. The situation hasn't been this bad since 1968.



lifts'

Nori Times Hovember l, l981

Planned Production for the 1981 Season

Estimated Price/Production Canparison for the 1981 Season

Production
{bi~on sEeets!

Production value
  1 ion yen

Novements in Mori S 1

1979 �8! * 1980 �9!* 1981  80!* 1982  Sl! ~
 million  million  million  mil.lion
sheets sheets sheets! sheets

7, 5008. 300

2, 900

8i800

1,800

9,000

3r300

9,772

8,000

1,772

10,600 Llr 200

7,900

3,300

10,800

7,700

2,900

~   ! indicates season, not calendar year.

ll

10 9 8 7 3
6 5 4

Production vol@ac

Carryover

Korean nori

Total supply

Estimated consaaption

Over supply

83. 04
97 ~ 06

106.77
112. 16
113. 38
110.01
102.46

90.60

7. 55
9. 71

ll. 86
14.02
15. 64
18.33
20.49
22.65



Mori Times October il, 1981

Vse of large-scale machinery increases

1976 0.3% o~rship of large-scale machines
in Fukuoka-prefecture

0. 3%1977

1978 13. 4%

26.5%

58.8%

1979

1980

C-7

Nori fishermen and cooperatives in Fukuoka prefecture  Ariake Sea reg ion!

have quickly adopted larg~le 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 o~ed. With 2,955 workers in nori aquaculture in

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



Nori Times October 11, 198l

Going from 5 sheets/package to a 6 sheet minimm

Zen Mori and Zen Gyo Ren recoalu~ that the industry-recoaiaended 6 sheet/

package minim@a be adopted. Appeal made to nori processing cooperatives all

aver Japan. Despite recceaamdation, 5 sheets/package remains the standard.

Beccxaaendation to go to 6 or more sheets per package, and to cut large

sheets into 8 pieces instead of 12, is based on increasi~ deaMmd for nor 

and that 80% of nori marketed is processed" nori  sic!.



Nori Times September 21, 1981

 Fukooka Prefecture's Ariake Sea District!

Price of 40 Percent of Last Year's Production Below 10 Y/Sheet

Prices for Grade 3 and Ateve 13 Percent Stronger

Ariake Sea District's  Fukuoka! production has recently shown a marked

decrease in quality nor i 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 rai.se the average price.

GradesPercentage
of

Total
Production

1974 12.74%

1975 7. 65

1976 5. 14

1977 6 45

1978 10. 06

1979 1.61 5. 54

1980 0 88 9 43

~iake-sen district

Pukuoka prefecture

20.l7%

16.32

12.34

11.64

12.01

26.73%

22 49

15.92

19.79

17.02

15. 67

24.70%

26 ' 86

23. 18

45. 52

42. 33

50 ~ 82

21.82

15.664

26. 67

43. 42

16. 60

18. 57

26. 46

64.62



Nori Times September 11, 1981

Nori Sprout Separator

machine developed 8 years ago is useful in producing higher quality product

by removing maker sprouts. The machine is coaeonly used t~ or three times

on each net. Result.:

1! healthier sprouts

2! initial retardation of growth; increased growth rate after 2 weeks

3} sprouts are wider and larger leaves, raises production volte

4! stronger, firmer root attachaent; fewer sprouts washed away

5} less disease~ fewer dead cells, less deformation. fear bacteria

6! higher quality

c-10



Nori Times September 11, 1981

Iodin~riched chicken eggs result af mixing low quality Norj in feed

One outcane 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 Kagawe prefecture have revealed

that the addition of 3% rori added to chicken feed: l! makes the egg shell

herder, 2! makes the egg yolk a deeper yellow, and 3! makes the yolk

stronger. The eggs are also higher in calcim and in iodine content.



Mori Times September 1, 1981

Trends in Mori Consumption

1981 supply reached 11.2 billion sheets, a historic high  Table C-1! . Con-

sunption in 1980  Table C-2! at 7.7 billion sheets fell compared with 1979,

especially household and business cons+apt ion. Reasons for the drop include

an extraordinarily cool smaar and intensif led conseaer cautiousness. Com-

bined with 1980's 4th largest production volune in history, the drop has

produced a situation of serious over supply.

The problem is compounded by most high-grade Mori �00 to 230 per l0 sheet

and above! having already been sold of f; the inventor ies on hand are

unpopular lower grades, some from the year before � years old! . Of the

1980 production of 8.3 billion sheets, over 800 million sheets fetched less

than Y5/sheet. Unless this proportion of poor quality Mori is cut, market

probably will not improve.

One reason for the increase in prodmtion 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.



TABLE C-1

ESTIMATED NGRI SUPP'.Y
 units 1 million sheets!

li900 1,550 li522 772 l, 800 2, 900

Estimated conmmp-
tion volte

Excess  carried
over! 1,550 1,522 772 1t772 2,900

C-13

Production vol me

Carry over

Korean imports

Total supply

Mori Times September 1, 1981  Continued!

1976 1977 1978 1979 1980 1981

7,150 7gl46 7i 050 9i000 8,800 8,300

26 0 0 0 0

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

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



Novi Times Septesber 1, 1981  Continued!

TABLE C-2
M3RT. CQiSINPPION BREiVEGNN

Sale t s

Household

Business

Gift

1980
Volume

1976 1977 1978 1979 1980 billion sheets

60% 55% 45% 44% 43% 3.3

10% 13% 27% 29% 27% 2.1

30% 32% 28% 27% 30% 2.3

100% 100% 100% 100% 100% 7 7



September l, 1981 Mori Tines  continued!

TABM C-3
 XXPARlSCN OF PLi&NED AND ACTUS HQQ PR3DUCTXON

 Units: mill ion sheets!

planned production
volte

Actual
roduct ion

Co-op
unit rice Y

Over
roduction

9, 6421973 10. 61
 highest production

volte to date!

1976 346

1977

1978 l,700

1979 800

1980 800

6,800

7i 100

7, 300

8,000

7,500

7, 146

7. OM

9, 000

8,800

8, 300

14. 16

18. 4l

16. 90

18 68

14. 22



Nor i Times August 11, 1981

American Style Nori Cooking

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

brochure |» re prepared and stapled: Results:

Hawaiian Stuffed Nori: Judged unique and an excellent snack

Nori Relish: Best employed as an hors d' oeuvre

Laverbread: Needs more work

Nori and Onion ~ Flower Soup: Very good

Indian Creamed Corn: Tastes good and easily prepared at home

Considering American tastes di f fer f rom Japanese, these recipes were

generally good and probably appropriate for Americans.

C-16



Nori Times June 21, l981

Two !%illion Sheets of Korean Nori to be Imported

].977 was the last year Korea imported nori into Japan �6 million sheets!.

Problems with production and growing demand in Korea led to Korea's banni~

Wis year, Korea has requested the resumption of expof ting to

Japan, which is expected to be approved.



Mori Times June ll, l98l

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

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

C-l8



May ll, 1981 Mori Times

Machine to assist in density/consistency control developed

'lhe increased use of fully autaaatic nori processing machinery has increased

the need for controlling consistency. A new device a f compact s i za and

utilizing a micro-ccmputer" has been developed and features a consistency
sensor, added ~ter input, and drain pump placed bet~n the mixing and

spreading sections of the new autanatic processing machinery. Uneven con-
sistency is reduced from 50 grams to approximately 10 grams. Abnorma3.ities
are quickly detected and allow the operator to respond ineediately.



Hori Tiaes March 21, 1981

Mew Product in Poultry Industry

Iodin~riched 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 nori has yet to prove cost effective.
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Nori Times March 21, 1981

Exports of Mori  January � October, 1980!

U.S. 54.0%

27.6aTai OLD

Hong Kong

Saudi Arabia

South Africa

Other

1.3%

1.14

5 7%

Dried nori exports valued at Y410,699,000

Taimn

Korea

41 0%

29.0%

U S 25- 5%

Saudi Arabia

Canada

Others

2. 1%

.7%

1.74

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



Mori Times February 2l, 1981

Survey by Zen~ri Association of 31 Fanilies

in seven prefectures reveals that production costs have largely stabilized

over the last five years. Conducted in 1979 among upper middle-size prod~

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

smaller, efficiency relatively high and costs levelirq out.

Cost/sheet in 1979: 13.95 yen

Cost/sheet in 1976: 13.1 yen

Cost/sheet in 1977: 12.89 yen



Nori Times February 1, 1981

Eleven families have gone in together to purchase four fully automatic

processing machines. Each fmlily will pay 4.5 yen per sheet produced as fee

to pay for investment. 'Ihe machines enable a production vol+ac of 140,000

to 160,000 sheets/day. Nachines are used fram 5:00 AN to 8:30 PN each day.

Plant employs ll people.



glori Times February l, l981

U.S. Experiencing Second Boon in Japanese Food

Survey conducted by the National face Distribution Cooperativm
1980 in Her York, Washington D.C., Ms Angeles, and Denver quet,ioned lrOOD
Americans patronizing 20 different Japanese restaurants. Nori +cored as ~
tenth eest often eaten Japanese food  mentioned by 39% of the tot.a1!-

C-24



Nori Times January 2l, l98l

Nori Day Posters Released

This year's ~ster slogan, "Nori nutrition: from the clean ocean directly

to you.' 7o be posted in retail stores, ~pa and fisheries associations.

Proaetion focuses on nutrition, natural marine envirorment and freshness.



Mori Times January ll, 198l

Hori Dsy is February 6

Special activities plannedt

Charity activities in Ci.nza  fund raising! .

On-location appearances of the Nori Girls .

T.V. and radio annomceamts

Posters

Special sales - free giveatmys

Shoppimg begs

Mori samples

Tissues

Pea~ets

Netches

Balloons

C-26



Mori Times January l, l981

Nori Fishermen in Japan's Iniard Sea

Average income in 1979: Y5,840,000/fami3.y  up 3.3% since 1978!

Far belo~ average annual. increase of l9% over last. 5 years.

C 27



Nori Times January 1, 1981

Report on Korean Nori

According to reliable sources, the Korean Fisheries Agency is planing to
invest 210 million won in purchasing same 10,000 freezer nori nets. Korea
is also reportedly developing six new cultivation sites and encouraging the
adoption of new processing machinery.

Mo other details.

C-28



Nori Times December 11, 1980

Gift giving season gets vnderway

Nori is again expected to top the list of items selected for Japan's winter
gift giving season. Anong the reasons for this are: 1! Nori has larg been
a part of this old Japanese cuatau which shows no signs of changing, 2!-
Practical gifts, primarily tood items, are likely to be popQar in these
times of poor economic perforate, 3! Nori is seen as an appropriate food
for this time of the year, 4! Everyone likes it  sic!, 5! Nori's price range

 Y3, 000-3, 500! fits well with the average price spent for gifts by anat

consNBsrsg and 6! Nor i is 1 ight weight and easily mai led.
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Mori Times December 1, 1980

Mori prices and consumer perceptions

The manager of direct sales for Zen Mori 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 comaents 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



Mori Times November 21, 1980

Xinistry of Forestry, Agriculture and Fisheries 8ureau of statistics

released figures showirg average incane figures for a nori fisherman in 1979

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



Mori Times Catcher 2l, 19BO

Mori Peatured in Mationwide Prieery School Publication

Mori featured in specfal issue of "Kyushoku Sea", an eleaentarY @shool

~paper distributed nationally to over 25,000 schools in Japan  ~tc'~~

issue!, as part of Zen-Mori's fall caapaign.
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Nori Times October ll, l9BO

Sushi 'University" Opens in Tokyo

A sushi miversity" has opened in Tokyo to train sushi chsfs. The net

school accepts people from all walks of life - bank ssployees, businesi'~,

etc., and can be seen as part of the sushi boom occurring in the U.S. and

elsewhere.  Are these people eacpectinq to go to U.S. as chefs? There is a

hazy connection made.! Tuition is approximately Y700,000  Y 230 eKpals Sl! .
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Mori Time October 11, 1980

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

conducted a test of fully autceatic processing machinery compared with

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

Okayama, Tokushiae and Kagam was run the sane day through standard machines

 F41 uta f Tezuka, Uchi kama and Takeshi ta brands! and through a Ni chimo

jido  fully autanatic! model, producing 4,000 sheets in each.

Standard machine Auto type
i'average

Results are interpreted as not being signi ficantly different. The fully
automatic model ~ judged superior in producing a product of even consis-
tency.

C-34

Height  g/sheet!

Mater �!

Unrefined protein  %!

Salt �!

Chlorophyll  mg/100 g!

277-397 �24. 3!

9. 41-10.7  9. 90!

33-1&2.5 �8.20!

0. 3-1 ~ 33 �. 88!

501-701 �19!

243-324 �84. 7!

10. 2-11. 8 �0. 90

36. ~2. 4 �0. 75!

O. 24-1. 39  l. 06!

579-748 �57!



Mori Times September 21, 1980

Fall Mori Sales Cmpaign Kicks Off

three prolonged efforts to increase demand during the fall, which is a prime
season for picnics, outdoor activities, and school athletic prograas
 ~o-kai! .

Promotion to educators and adainistrators in the school system through
posters and bulletin board photos, newspapers emphasizing nutr itious
nature of Mori. '%is year's slogan: "lbe 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.

3 Point of sales pramtion:

Participation in:

"Health and medical exhibition

Roving market - open air markets promtional effort

Agricultural and fisheries fairs

3. Camps ign to conaaaers - sponsored locally by distr ibutors f eatur ing
shopping bags, posters, other free gifts, to kick off this new harvest

product.
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Mori Times August 11, 1980

Korean government decreased import duty on nor i-related processing
harvesting machinery fram 10% to 2%.
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Mori Times July 11, 1980

Results of Zen~ri Pact Finding Nission to U.S.A.

Second trip by ZenWori to U.S.  Seattle, San Francisco, Los Angeles f

Honolulu, visits to supermarkets, natural food stores, sushi shops, etc.!.

Results:

1. Compared with year earlier, poor <ymlfty Hori sensed to be less evident.

2. Overall, however, nori quality very poor with some Mori described as
"not fit for humn consLesption," one 'couldn't begin to eat it."

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. Amer ica is extremely cbolestro 1 and fat-conscious. hlor i 's nutr i tional

valve should be stressed.

5- Strong feeling that supermarket shelf space given to nori has increased
since 1979.

To penetrate the household market  to attract average American con-
saaers!, guest effort and careful planning is necessary. Flavored nori
should receive the main promotional effort.
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Nori Tines July l, 1980

Spurring Consmqrt ion

July 6 through August 3 is the abner campaign period, aimed a< increaaiA9
sales during the scheer qift~iving season  chugen! and sLnmner va~<ion
periods. 'Ihe cenpnign includes posting advertisements in eajor rail-
tions nationally and special sales sponsored by local distr ibotors-

year's slogan is "Vo the momtains and the ocean, together with de1iciom
nori'  literal! .

Other aspects of the canpeign includes specially printed shop+i~ bag>i
iro~ patches for children, and sudare  rattan mats for making Nori~ki!

as give-mays provided free to retainers ..
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Mori Times June 21, 1980

American Perceptions of Nori Changing

In a paper presented by nutritionist Asako Vohata, of Ochanomisu Joshi

University at the 6th Annual Food Culture Seminar  Tokyo Asahi Bell! on

June 13, 1980, American perceptions of nori mre described as having

changed. In the paper, entitled the current food revolution, Professor

Tohata is quoted as saying, Typically, 'Kaiao'  seaweed! is rendered in

English as ' seaweed, ' which has a poor cxxeotation. Nowadays, however g

knowledgable people refer to it as 'sea vegetables'. Cne Wars people

discuss what kind of Sori~ki they pefer, etc."
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Mori Tigsss Nay 1, 1980

Fisheries i&ite Paper reported to Diet

heong the results ot a white paper ming data through fiscal year

data on the decrease in eaall businesses engaged in sea culture.

the report does not contain a separate listing for nori opereaio~

neer of businesses are shorn to have decreased by nore then 1,200

1973 and 1978.  ParsLs of less than 5,000 II2.! The decrease is especially

~ pparent in operations muller thm 1,000 Ie2.

Mori operators 1968 47,767
1973 37cl61
1978 24, 408

 re source!



Mori Times August 1, l9BO

Making Mori an International Coamdity

Conclusions of l~ Zanier i fact finding delegation to the U.S.  from

June 16, 19BO, 25 days in Seattle, San Prencisco, Loe Angeles and Honolulu!.

Description of Puget Sound:

o 6o in winter

o maxim+a 16o in seaear

o tides of. 6 meters

o fed by stre+as

o fast currents .

o high in nutritive value



Nori Times March l, l980

Large-Scale Machinery

On a national level, some 1,700 "large-scale" machines ~re in use � percent

of businesses! . Michimo has recently developd a five-line, one-man operated

model that has red~ed the size of the frame apparatus and added an

additional  fifth! line  nest have only four!. The new machine increases

production speed by 25 percent. The greater processing speed enables acre

nori to be harvested on, for exaaple, 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

dev f.ces, and other improvements.

C&2



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: �! to provide more fish for the
cosmon-property fishery and �! to provide a means for hatcheries to pay
for themselves  through income from harvesting! rather than depending on
state supplements.

Ocean ranching in Alaska is Just getting underway, but already policy guide-
lines have been developed to implement the law. These guidelines are con-
cerned primarily with protecting wild or native stocks and ensuting that
hatchery fi.sh will be fit for marine survival,

The following are some of the ma!or regulations:

Private hatcheries must use stream systems that are depleted
or are non-significant producers to avoid 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!.Pish transplants over long distances are restricted. In develop-
ing brood stocks, native or hybrid-native stocks are emphasized
 as in Oregon!.
Genetic and disease controls have been established to ensure maxi-
mum fitness and variability in hatchery gene pools  as in Oregon!.

OCEAN RANCHING IN OREGON
wallace P, 8&lou"

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 in
Oregon there is no definition of or restriction on profit by a private ente
prise. The following concerns and suggestions 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 is 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 quickly 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 ana Research IHvz,sion, F7.sh Commieszon oj' Oreg


