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Benchmarked Competitiveness Study of BC’s Sea Urchin Fisheries

Executive Summary

Red and Green sea urchins are handpicked by diversin the coastal waters of British Columbia.
110 and 49 active licences are permitted to harvest 4,885 and 186 M T per year in each fishery
respectively. Canada’ s sea urchin fisheries are acknowledged as among the most sustainable in
the world but the industry has been experiencing difficulties of late because of deteriorating
market conditions. The major market for sea urchin products is Japan, which consumes about
6,000 MT of roe (uni), about 75% of world total, each year.

This study benchmarks British Columbia’ s Green and Red Sea Urchin fisheries with other
prominent urchin fisheries from around the world, including California, Japan, Chile, Maine,
Russia, Mexico, China and, of particular concern, an lllegal, Unregulated and Unreported (1UU)
Russian sea urchin fishery in the Kurile Isands. The balance between production levels and
product quality struck by each fishery influences its economic performance. Sea urchin products
from Japan and California obtain the highest quality ratings and prices and are the primary
comparisons of interest.

A list of benchmarks for this study was provided by Agriculture and Agri-Food Canada,

Fisheries and Oceans Canada and the Canadian Food Inspection Agency. Establishing a
consistent basis for comparing industries using these benchmarks required breaking out
component parts which were available or could be inferred from other sources. A comprehensive
profile of each fishery was developed and mined for trends that could be used as discussion
points relevant to the assigned analysis. The synthesized ratings for the primary fisheries of
interest in terms of the assigned benchmarks are summarized in the table below.

Executive Summary Table with Benchmark results for BC, California and Japan.

Benchmarks Ratings Comments
Governmeant Policies| BC | CA |Japan
Fesource Sustainakility [} 2 3 Canada's urchin fizheries seen az very good in thiz regard
Rezource Management ] 3 ) Adopting BV technology will allowy more flexikility
Operations
hManagement Some transparency and coordination concerns
Input Costs High load factars result in efficient use of capital and labour
Harvesting Efficiert; remotefextensive area raizes equip. & flexibilty izsues

Post-harvest handling Good avwareness of issues and causes, reasonable results

Handling impacts R&D Lack of empirical data on gualty impacts, now bazed on opinions

L] T ] O G e L T I
Cof L) Lol LAl k| L LD R3] R
o ) Cof Lo RO RO RO L

Proceszing Mo GEL proc'y or Marth Coast facilties; room for add'| value added

Logisticstransportation Remote harvests cause complexities; good fleet support

Ciuality Reslized recoveries competitive, refrigeration might raize M. Coast bar

Continuity of supply Weather related delays on notth Coast; no summer supply
Marketing

Market research Good and increasing sectoral collabaration on market'y

Product development Standard definitions (Japan); add'l info services in devt to differentiste

Pricing Russzia, China & Chile are lovw cost; Russian U = market disruptor

Promotionfadyvertizing Increasing collaboration with Japanese distributars

Market development Japan represzents ~75-80% of world market

Zeling methods Company-based everywhere

Customer service Direct consumer cortact limited; examining internet opportunities

Access Supermarketz, limited restaurant expozure & co-branded prestige

L] ] I T T O ] N
LS R B I T AT ] R I ] 8
[ I Y I ] ST O I ] N

Packaging Mainly generic; limited linkage to Canada's favourahle reputation

Administration

Human resources (harv'y 3 3 2 Highly gualified & knowledgable perzonnel; zome retention concerns

Human resources (proc'y ] 3 2 Trained and experienced staff aging; recruitment izsues rising.

Owverhead 2 2 2 SME's with limited administration reguirementz.

Capitalization 2 2 ] Fleet & plart modernization could be stepped up in zome cazes
Competitiveness Rating Code: 0 = very low; 1 = inferior ; 2 = mid-range (acceptable); 3 = superior; 4 = very high
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BC’ s sea urchin fisheries are generally well managed from a biological sustainability perspective
and the resource management regime appears to be effective and fairly cost efficient in relation
to others around the world. Harvesters in Japan, Canada and the US recognize their success
ultimately depends on the health of the resource and are willing co-managers of their fisheries.

From the business side, the competitiveness of the industry also compares favourably with other
legitimate sea urchin fisheries, including the sector leaders, California and Japan. BC's urchin
fisheries are the 4" largest in the world, 5" if the IUU fishery isincluded, with Chile, Japan and
Cdlifornialeading. When landed prices are expressed on a per kilogram of roe basis, BC urchins
are generally at par with those from California while Japanese prices are just over double. The
same relationships hold for the average wholesale contract sale prices. The Tsukiji auction
pricesfor California uni are often considerably higher that those for Canadian product but this
may reflect, at least in part, Canadian processors’ reluctance to sell through the auction.

The average catch per diver-day in BC's RSU fisheriesis much higher than the other fisheries
and high load factors trand ate into efficient use of capital and labour. This keepsthe unit costs
manageable even with extralogistical requirements imposed by remote North Coast operations.
BC’ s urchin products industry has demonstrated its ability to thrive in challenging natural and
business environments. However, the market for sea urchin productsin Japan isin turmoil
because of the Russian IUU fishery on the Kurile Ilands and virtually all producers are having
problems. This fishery produces a very highly regarded product at prices others smply cannot
match because normal regulatory limits and costs are smply avoided. It operates with virtually
no government or market restraints and in defiance of any environmental sustainability, human
safety or economic parity principles.

Thisisan issue of over-riding importance to both sea urchin fisheriesin BC and the first
recommendation in the report calls upon the Government of Canada to continue pressing this
issuein bilateral or multilateral discussions with Russiaand Japan. All other recommendations
in thisreport are subordinateto resolving thisissue. The report also recommends the
suspension of GSU and RSU licence fee payments, without penalty, in those cases where
licences remain wholly unfished for afull season for aslong as the current crisis continues. The
GSU fishery in particular isin crisis and this must recognized by all levels of government.

As noted above, the performance of BC's urchin fisheriesis generally rated as acceptablein
comparison to California and Japan, even with the influence of geography and circumstance.
This study recommends adopting Delivery Time Intervals, Accumulated Heat Absorption Index,
Unit Cost Index and Unit Vaue Estimate as performance metrics. The study has used these to
demonstrate the operational performances of BC’s south coast urchin fisheries compares
favourably with the Californiafishery, but the remoteness of the North Coast fishery requires
extra measures to get the same results.

Defining exactly what measures are most appropriate remains a problem because there are no
empirical data charting the quality transitions of urchins held under different conditions and
therefore no means to objectively and systematically assess the impacts of various factors and/or
practices. Thisis compounded by ambiguity in the measures of quality used in the fishery,
whether it be recoveries, colour or taste, which leaves the basic problem of “how do you manage
something you cannot measure?’
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There are a series of recommendations following from this. The first of theseisto initiate a
program to devel op and adopt standardized methodol ogiesto collect and categorize objective
information on the product quality including:
<> water loss studies correlating water content of the urchin to the time out of water;
<> standardized methodology for calculating product recovery; and
<> standardized ‘reference’ criteriafor product colour, texture and perhaps taste; and
<> heat absorption logs for all post-harvest intervals up to wholesale distribution.

Once these preliminary requirements are met, studies which assess handling impacts and product
quality from various areas and at different times of the year can be conducted with some
assurance that the analyses and conclusions are based on common reference points. Thiswill
allow objective assessments of variables, such astransit times, season, in-water vs. out-of water
holding, maximum holding temperature, etc. on any of the defined quality criteria. The benefits
will include more effective handling options leading to reduced quality impacts, higher realized
recoveries and higher prices. A systematic effort to accumulate this data in arelational data base
will provide a whole new dimension for optimizing the use of the resources.

Many of the most productive groundsin BC are on exposed coastlines and continuity of supply
is often a problem once the quotas from protected areas are gone. Problems with inconsistent
product availability are often mentioned in discussions with Japanese buyers. As a short term
measure it may make sense to freeze some of the excess production and/or limit fishing on the
South Coast whenever the northern fishing is not held back by weather, effectively extending the
South coast season. Over the longer term, establishing a system to inventory live urchins at an
interim holding facility might make sense. An objective estimate of fishing opportunities (in
poundg/kilograms) lost on the North and Central Coast due to harvest limits from processorsis
needed to evaluate the potential of either option. Freezing tests are also needed to evaluate costs,
effects, market reception and constraints with different types of freezing.

While everyone is generally satisfied with the current fishing and area openings strategy, there
have been some comments to the effect that limiting the number of open areas too much
concentrates the fleet and reduces the fleet’ s flexibility to take advantage of local conditions.
Harvesters are looking for cost savings and/or efficiency gains wherever they can find them and
feel Electronic Vessel Monitoring (EVM) technol ogies offer considerable potential. An EVM
system is currently being piloted on asingle RSU dive vessel on the Pacific Coast to get a better
idea of its costs and capabilities. This study recommends industry and DFO continue and realize
whatever benefits they can from fuller implementation as soon as practicable.

Uni isatraditional product in Japan and presenting it to quality conscious Japanese consumers
as adifferentiated product requires a completely honest appraisal processto retain that most
valuable of supplier attributes, credibility. Thisisthe other reason to devel op the objective
metrics outlined above: a properly and fully implemented system will be a powerful marketing
tool by providing buyers with assurances that they are getting exactly what they want. The idea
isthat once the program is established, purchases can be traced over the internet and
investigated by lot number. This means the industry is providing buyers, including consumers,
with atool that can, in and of itself, become a defining feature of the Canadian product. The Sea
Urchins from Canada group is still devel oping the infrastructure to support this process and
continued CAH funding for this program iscritical
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Sources for this study include approximately 66 scientific journal articles; 20 periodical and
newspaper articles, market, production and industry structure information from Canadian
Embassy staff in Tokyo and Santiago; comments and background information from Fisheries
and Oceans personnel in BC, Nova Scotia and New Brunswick; meetings with, and comments
from, licence holders, processors, divers and skippersin BC's Red and Green Sea urchin
fisheries; discussions with an active diver/permit holder in California; meetings with Japanese
and Russian processors and buyers; and discussions with a Chinese fisheries research scienti<t.
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1.0 Introduction

On behalf of its members, the Pacific Urchin Harvesters Association (PUHA) and the West
Coast Green Urchin Association (WCGUA), the BC Seafood Alliance is examining market and
operational issuesto identify competitive strengths and weaknesses and to develop options to
ensure the continuing development of a sustainable and profitable sea urchin fishery in BC. The
performance of the BC industry is benchmarked to that of other suppliers, each with their unique
characterigtics, to identify effective practicesand possible strategiesto improve economic
performance.

1.1 BC’s Sea Urchin products sector

Red sea urchins (Strongyl ocentrotus franciscanus) and Green sea urchins (Strongyl ocentrotus
droebachiensis) are handpicked by diversin the coastal waters of British Columbiato depths of
about 20 m. British Columbia’ s commercial fishery for Red Sea Urchins (RSU) began in the
1970's but did not start growing substantially until the mid 1980 s when landings grew to just
under 2,000 tons per year. The Green Sea Urchin (GSU) fishery commenced in 1987 and quickly
grew to about 550 tons per year. Landings in both fisheries peaked in 1992 at about 12,000 and
1,000 tons respectively, even as Fisheries & Oceans Canada (DFO) took steps to control the
harvest. Limited entry policies restricted the number of licencesto 110 (RSU) and 49 (GSU)
respectively, and fishery independent surveys were initiated to establish sustainable harvest
levels. The TAC' s have stabilized at around 4,885 and 186 M T per year respectively with quota
shares evenly split between the licences. The GSU fishery is restricted to the South Coast while
approximately 85% of the RSU are taken on the North/Central Coast - Queen Charlotte Islands.

Grading and packing processes are critically important for these products and considerable skill
isrequired to meet the Japanese standards. Colour and size consistency and stacking pattern are
all key indicators of quality to the Japanese consumer. The final package for the product is
traditionally a small wooden tray but supermarket sales more often simply use the same shrink-
wrapped styrofoam tray seen in North America.

GSU are smaller and more difficult to process than RSU and are commonly shipped live to
Hokkaido for processing, grading and packing. RSU are processed to one degree or another by
one of nine processorsin the Vancouver area before being shipped to Japan. Approximately
35% of the product is packed onto trays which are then generally moved directly to retail outlets
once they arrive in Japan. The remaining 65% is more simply bulk packed using lessintensive
grading in Canada and then shipped to Japan to a re-packer which then grades and packs the
product before moving it to aretail outlet or, more rarely, to the Tsukiji auction market.

Canada exports approximately 460 MT of sea urchin products to Japan each year, accounting for
approximately 75% of our production. Approximately 10% is consumed domestically each year
with the balance going to Hong Kong, the US and China. The wholesale export value was about
$25 million in 2002. This declined to about $21.6 M by 2004 because of market impacts from
the emergence and rapid growth of an Illegal, Unregulated and Unreported (IUU) Russian
fishery in the Kurile Islands.

Explorations UnLtd Inc. March 2006
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1.2 Market Synopsis

The major market for sea urchin productsis Japan which consumes about 6,000 M T of roe (uni),
about 75% of world total, each year. France consumes approximately 1,000 MT of roe each year
and is the second largest. Uni is marketed in Japan in several forms: fresh, frozen, steamed,
baked & frozen and salted. The most popular and highest value use for the product is chilled
fresh uni on sushi. There are two sales routes into Japan. The preferred method for Canadian
processors uses contract sales at a set price to Japanese companies. The other routeisvia
consignment on the Tsukiji Seafood Auction in Tokyo but these prices are highly variable.

In Japan sea urchins are esteemed for their highly nutritious gonads, or uni, which is considered
one of the most valuable seafoods, in some cases commanding a wholesale value in excess of

$C 850 per kg. Imports are not generally accorded the same value, although some 300 gram trays
of premium California RSU uni fetch $C 120.00 on Tsukiji, equivalent to about $C 400 per kg.
The best price obtained on Tsukiji for Canadian trays over the past couple of yearsis¥ 3,000 per
300 g. tray, equivalent to about $C102 per kg. Normal average prices for contract sales of BC
and California RSU uni range between ¥ 4, 980 - 5,500/ kg ($C 50 - 55 /kg). The highest contract
price for Canadian uni in 2005 was ¥ 5,960 /kg in August, about 20% higher than the average for
the year and alittle higher than the highest price last year for USuni , ¥ 5,900 in October.

Sea urchins have been fished in Japan for over athousand years and while production peaked in
1969 at 27,500 MT, the harvest has stabilized at between about 10,000- 13,000 MT per year
since 1990. The market is much larger than this and the country now imports about 80-85% of
itsuni supply. The major importers serving Japan’s uni market, the volumes each shipped in
2005 and their respective prices by product type are listed in Tablel.

Table 1. Mgjor sea urchin product importers into Japan in 2005 (Canadian Embassy, Tokyo)
Fresh uni Frozen uni Salted uni Liveurchins

Country MT $C/kg MT | $C/kg | MT | $C/kg MT $kg
USA 720.2 53.68 34.9 16.73 106.3 9.13
Chile 460.0 4071 | 2,088.3 22.45 28.9 24.49

Canada 340.1 50.66 47.1 6.12 3.2 33.06 35.1 | 10.79
China 270.2 32.04 9.2 20.71

North Korea 204.1 34.20 53.0 9.18 1125 11.22 819.4 5.05
Russia 2.9 41.12 13,825.6 4.56

Live imports from Russia increased from less than 3,500 MT in 1998 to more than 10,000 M T
by 2002 and to almost 14,000 MT by 2005, This increase has been ascribed entirely to the
Russian IUU fishery. Thisactivity is having major impacts on the market, displacing product
from legitimate fisheries and lowering prices for all suppliers. BC's GSU fishery has been one of
the most serioudy affected with 2005 shipments to Japan declining by 80% from 2004.

Explorations UnLtd Inc. March 2006
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1.3 Benchmark elements

The benchmarks established for this study are based on a list drawn up and approved by
Agriculture and Agri-Food Canada, Fisheries and Oceans Canada and the Canadian Food
Inspection Agency. The benchmark elements can be broken down into four basic categories:

1. Government policies: this category is interpreted to reference the support provided by
government policy to the industry’ s competitive position. Thisincludes subcategories
of Resource Management and Sustainability. All the fisheries compared in the study
are wild capture fisheries and all importers operate under the same trade rules so the
sub-categories of Trade Policies and Animal Welfare were excluded.

2. Operations: this category refersto normal business operating variables. It includes
Management, Input Costs, Harvesting, Processing, Logistics/Transportation, Quality
Characterizations and Continuity of Supply.

3. Marketing: this category refers to generic marketing initiatives and research undertaken
and publicly circulated amongst companiesin the various jurisdictions. It includes
Market Research, Product Development, Pricing, Promotiong/Advertising/
Communication, Market Development, Selling Methods, Customer Service, Product
Access and Packaging.

4. Administration: this category refers to the administrative variables affecting the fishery
including Human Resources, Overhead and Capitalization.

2.0 Methods

Californiaisthe leading supplier of RSU products and Japan’s sea urchin product industry sets
the quality standards against which all other urchin industries are judged, so these two are the
primary regions of interest in this benchmarking study. Other significant players are included:
Chile because its sea urchin fishery is the largest in the world, Mexico because it isthe only
source of RSU other than Canada and the US; and China because of its significance as a current
and potential future source of both wild and cultured urchins. The Canadian Maritimes and
Maine are significant suppliers of Green Sea Urchin products and provide an important contrast
for BC's GSU fishery. Russia slegal and IUU fisheries are also included.

It is difficult to collect comparable data from all these countries as there are no recognized or
required standards for data reporting. The data collected by various countries are fairly unique to
each and not usefully applicable to cross-jurisdictional comparisons. Even companies operating
in the same country collect information, including metrics on such basics as recoveries and
grades produced, with unique and undefined assumptions and methods so it is hot necessarily
transferable or comparabl e to the information collected by other companies.

Explorations UnLtd Inc. March 2006
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Establishing a consistent basis for comparing industries using the approved benchmarks required
breaking out component parts which were either directly available or which could be estimated
from other data. There is a considerable body of scientific literature on sea urchinswhich
discusses many factors affecting fishery performance in each jurisdiction. It includes some fairly
definitive data on absol ute production (green weight), numbers of vessels, divers and plants,
environmental conditions, sustainability etc. aswell as more anecdotal accounts of costs,
efficiencies and various other management, harvesting, transport, processing and marketing
factors. A comprehensive literature search of sea urchin fisheriesin BC, the Canadian
Maritimes, Japan, Chile the US, Mexico, China and Russia was used to develop an in-depth
profile of the industry in each country.

Comparabl e data were not always directly available and non-parametric coding methodol ogies
were used to categorize inferred magnitudes for costs and/or other measures. A total of five data
coding processes were applied to Resource Management, Operations, Input Costs, Logistics-
Transportation, Marketing, Product Differentiation, and Human Resources benchmark
categories. The most widely applied method involves a five step graduated scale ranging from
Very Low (0) to Very High (4). Thisuse of thisisindicated on the charts or tables by the
presence of ‘code 1’ in thetitle. The other coding systems are not so much graduated as they are
categorical, involving, for example in the case of the Resource Management, an indexed
categorization of management tool cost as either low (0.5) or high (1.0).

The data were assembled into a series of eight tables so the contributions of the various factors
in each category could be easily compared between fisheries. Whenever data from multiple
fisheriesis aggregated within atable, for example the GSU and RSU fisheries on the South
Coadt, their contributions are weighted according to their respective production volumes. These
tables are attached as Appendix A, but most of the comparisons presented in the Results and
Discussion section are accompanied by charts drawn from relevant data. A compound
numbering system is used for the charts. Thefirst digit refersto the Table in Appendix A from
which the data is obtained while the second is smply areference count.

3.0 Reaults and Discussion

3.1 Government Policy

3.1.1 Resour ce M anagement
3.1.1.1 Funding Sour ce and Gover nment Involvement

Governments fund the resource management processin Chile, Mexico, Russia and China, and
the costs incurred are much lower than in the other jurisdictions where most of the costs are
absorbed by the users of the resources. Government involvement is generally collaborative in
Canada, the US and Japan, nominal in Chile and Mexico and dominant in the more authoritarian
regimesin Russiaand China. The lllegal, Unregulated and Unreported (IUU) Russian fishery in

Explorations UnLtd Inc. March 2006
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the Kurile Ilands is reportedly a venture between the Russian and Japanese mafia with no

government involvement.

3.1.1.2 Management Tools and M anagement Cost | ndex

The available data for different jurisdictions are not readily comparable so in thisinstance,
season closures, the application of minimum legal size limits, the use of fishing logs and
validation are each assigned a cost value of 0.5 while more expensive measures such as on-
grounds monitors, independent surveys/research, stock enhancement and habitat enhancement
are each assigned a cost value of 1.0. If agiven measureis not used in the jurisdiction a value of
‘0'isused. The cost of management in each areais then ssmply indexed by totalling the
respective values for each area. Management effectiveness, harvester accountability,
management credibility and current fishery sustainability indices are indexed according to the

Code 1 system.

The management tools used in this analysis include seasonal closures, minimum legal size
limits, fishing logs, validation, on-grounds monitoring, fisheriesindependent research and
surveys, seeding (hatcheries) and habitat enhancement (Figure 1-1). Japan uses al of the
available tools except for the landings validation and on-grounds monitoring, and isthe only
jurisdiction in this study using seeding and habitat enhancement, although the costs are mostly
absorbed by government. Canada comes in next using all the same measures asthe US,
including fishery independent surveys and/or research, aswell as being the only nation to
employ validation and on-grounds monitoring. Minimum legal sizesare used in all the listed
fisheries, including the lUU fishery in the Kuriles where it is reportedly included as a condition

in the sales contracts. Fshing
logsarerequired in al
fisheries, except for Chile's
and the Russian 1UU fishery.
Russia and Chile also both
support limited survey
/research programs while
China and Mexico do not.

3.1.1.3 Resour ce Access
Controal

Individual Fishing Quotas are
used to regul ate access to
urchin resourcesin BC.
Exclusive arearights are used

in Japan, part of the Canadian

Maritimes fisheries and the
Mexican fishery and more
limited parts of the Chilean

5

'HH NN - |

Figure 1-1:. Management tools used in various urchin fisheries.
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fishery. The most widespread measure in Chile is smply based on open accessfor all fishermen
registered as of 1998. Harvester permits are required in the other jurisdictions, including the US,
Russiaand China.

The harvesting sector is independent in the US and processors are not alowed to own or control
harvesting permits because of concerns over increasing corporate control of fisheries. This
consideration has not affected ownership restrictions in Canada and processors own about 20%
of the licences. The interests of processors and harvesters are not always the same and there is
generally a striking imbalance in the resources each can bring to the market. Canada has the
Competition Act to restrict un-competitive behaviours but the difficulties, costs and time
involved in proving a case under this Act limit its effectiveness. Ensuring alevel playing field
and providing continuing opportunities for independent fishermen requires maintaining a
flexible, competitive and transparent market for licences and for the fisheries products.

Red Sea Urchin licencesin BC are presently valued at about $150,000, down from about
$250,000 over the last 18 months or so, while Green Sea urchin licences are valued at less than
$50,000, both because of deteriorating market conditionsin Japan. These licence values are till
considered too rich by divers and the industry is exploring avenues through which young
fishermen can afford to buy an ownership interest. Urchin permits in the California are not
currently transferable, and therefore hold no nominal value, although fishermen and regulators
are discussing changes so the fishermen can recapture some of the value they have built into
their businesses asthey retire.

3.1.2 Fishery Sustainability (Figure 1-2)

Fsheries Cooperative Associations (FCA'’s) in Japan have exclusive area rights for inshore
fishery resources and control the product from harvest right up to the wholesale level. FCA’s
manage their fisheries with advice from Prefectural Fshing Agencies and are completely
accountable if the resources under their control are depleted. With hatchery stocks accounting
for up to 80% of the harvest, sea urchin fisheries in Japan have recently become dependent on
stock enhancement to maintain harvest levels. Natural stock abundance trends are not tracked in
Japan, which coupled with the dependence on hatcheries and concerns with genetic dilution and
periodic disease outbreaks, marginally reduces the sustainability rating for Japan’ s fishery.

Harvester accountability levelsin Canada and the US lie below that in Japan but harvesters here
recognize their revenues depend on the strength of the resource. The sustainability situation in
Canada has been acclaimed as one of the best by worldwide authorities, primarily because the
harvest rate on mature (legal-sized) is only 2% in BC and 3.5% in the Maritimes. The levels
realized in the US are less precautionary at between 20- 30% in California and Maine.
Management effectiveness has been compromised in Maine, and to alesser extent in Northern
California, asthe biomass and harvests have declined significantly since the late 1990's. In
Maine, where mass mortalities reduced the biomass by about 80% in the late 1990's, harvests
continue in the face of scientific advice from Federal, State and academic authorities. Industry
groups in California are advocating a move to smaller-scale management through fishing co-ops
to bolster the effectiveness of the management regime.
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In Mexico the situation is considered quite hopeful because of the ‘tenure’ arrangements used,
but alack of survey information and ongoing problems with corruption are sufficient to cast
uncertainty on where things actually stand. In Russia and China, the fishermen more typically
simply follow orders, expected in authoritarian societies, and so have only a limited personal
stake in the sustainability of the operation or the credibility of the management regime.

Chileisone area

wherethereis
widespread
acknowledgement
of asustainability
problem. About
50% of the harvest
comprises urchins
smaller than the
legally defined
minimum, and
virtually all
sources expect
both stock and
harvest declinesin
the near future.
Part of the problem
iswith the number
of people involved.
With up to 8,000
harvesters
involved, each
reportedly making
less than $C 10 per day, none have a over-riding personal stake in seeing that things work.
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Figure 1-2: Accountability, credibility and sustainability estimates.

Sea otters are a significant threat to the sustainability of the sea urchin fisheries on North
America s west coast. These animals are protected under the Species At Risk Act in Canada, and
under the Endangered Species Act in the US. At present there are no criteria established to allow
their removal from the endangered species list, which would permit management intervention.
Sea otter population levels and ranges are rapidly increasing, according to some reports at up to
15 - 20% per year in some areas.

Sea otters compete directly with mankind for shellfish. Once a colony becomes established in an
area, shellfish, including sea urchins, geoduck clams, crab, abalone etc, are quickly eaten and
any commercial shellfisn fishing activity islost. Sea otter populations are now expanding in SE
Alaska, along the North and Central coast of BC and the West Coast of Vancouver Island from
Cape Scott down to Tofino, and Central California down into the northern Channel 1lands. The
economic consequences of continuing unconstrained growth of this species are serious, as
shellfish fisheries in the US and Canada are losing significant resources each year.
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3.2 Operations

3.2.1 Harvesting

In aggregate, Canada’ s sea urchin fisheries are the fourth largest in the world, trailing Chile,
Japan and the US, If the IUU fishery in the Kurilesisincluded in the Russian tally, Russiais
basically tied with Japan in second position. The landings and landed values of a number of
fisheries are presented in Figure 2-1. The Southern Californiafishery remains the largest source
of RSU, and landings are apparently improving as the kelp forests recover from the 1990's when
El Nino’s were more frequent. The landings for the IUU fishery stand out in relation to the
legitimate fishery in Russia as well asthe other fisheriesincluded. It isinteresting to note that
the Maine fishery is still quite substantial, despite a significant reduction in biomass, and is
about the same size volume wise as the Chinese fishery although the value is substantially
higher.

14,000 - # o00

1000

I 4 n,000

“1 48,000

A Yelue (D00 §C)

B

: ¢
R
il

E : =
§ e / dy -

Figure 2-1: Landings and landed value for select urchin fisheries. The landings (value) for Japan
and Chile are 13,000 MT ($C124 M) and 50,000 MT ($C 9.26 M) respectively.

Harvesting on the west coast of the Americas and in Russiais by dive only while the GSU
fisheries on the Atlantic coast of Canada and Maine (ME) are both trawl and dive. The quality
obtained with the trawlsis more hit and miss, as the trawl isinherently much |ess selective than
divers, but the unit harvest costs are much lower. The fisheriesin Japan and China use smilar
traditional techniques, including dip nets, free diving and baited traps, as well as scuba.

Fishing operations can also be examined in terms of productivity. In Figure 2-2, the average
catch per unit effort is expressed as kg. harvested per diver-day for each of the fisheries. These
values are derived from literature, interview sources or deduced from the interplay of factors
including the number of active divers, the season length, annual production and harvest
techniques used. The number of harvestersin Japan was estimated assuming an average team
size of 4 at each of 250 Fishery Cooperative Associations in Japan to produce atotal of 1,000
active urchin harvesters.
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Figure 2-2: Number of harvesters and the average unit productivity for select sea urchin
fisheries. Harvester estimates for Japan and Chile are 1,000 and 7,500 respectively.

One thing that stands out about the BC fishery isthe relatively low number of diversinvolved
and the high individual harvest ratesin comparison to other locations. The catch per diver-day in
BC s, for instance, up to 17 times higher than those found in Japan and perhaps 12 times higher
than those found in California. Thisisgood in the sense that the number of vessels needed to
support the diversis lower, improving the economics of each operation. It is also bad because
the product flow is highly variable at times and some buyers and consumers may perceive that
less emphasisis placed on quality.

3.2.1.1 Landed Quality

The landed prices paid for sea urchins in the various fisheries appear to fall into three categories:
Japan in the highest, Canada and the US in the middle, and |ess devel oped countries at a lower
level (Figure 2-3). Within these tiers the prices are assumed to fairly represent product quality. In
BC, the price for GSU, at about $1.70/Ib, is considerably higher than the $0.65 - 0.70/Ib paid for
RSU. The market, however, is only interested in the roe and once the prices are converted to a
per roe weight basis and the different recovery rates are incorporated, the landed prices of
urchinsin BC and California are fairly consistent with a slight advantage for Southern
Cdlifornia. In general, landed prices on aroe weight basis for Canada and the US are about 40 -
50% of Japan’s, while in Chile, China, Russia and Mexico, they range between about 5-15%.
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Quality in the BC fishery is considered generally good, but it still pales against Japan’s where
fishermen are probably better described as cultivating, as opposed to harvesting, their product.
The Japanese know their grounds intimately, regularly postpone their harvest until the animals
are in peak condition and make sure the product arrives at the plant in pristine condition.

The situation in other jurisdictions is somewhat more opagque. Landed prices are lower, possibly
reducing their potential positive influence on harvester behaviour, particularly in Chile where
guestions regarding the distribution of wholesale revenues are causing discontent.

$6 &0

$5 ﬂ gan
| . 25
;‘:l, $4 ! a0 g
= }/ =
g ¥ = — 40 &
g 4 | B - 5

Figure 2-3: Landed pricesfrom various urchin fisheries (R_S; G_S; C&N; Atl.; Japan; Chile;
CA_S; CA_N; Mexico; Russia; lUU and China)

In BC, each fisherman (boat) is paid a single price which contains only implicit recognition of
the quality of the product. This means boats focussing on volume, as opposed to quality, earn
more. According to fishermen, even the almost-daily communications with processors do not
include explicit quality ratings for recently delivered product. Up to about 1997 harvesters got
daily, full quality breakdown reports on their deliveries and could alter their harvesting patterns
accordingly. An independent third party was used to verify the quality breakout but the program
was dropped as a cost saving measure. Processors maintain that prices have declined because
darker, less attractive roe is alarger portion of the catch now than in the past but, despite this,
they continue to fight the re-establishment of a more explicit link between price and quality.

A lack of clarity in communications on quality is apparently a general feature of the urchin trade.
Reports from fishermen in Canada and the US describe how feedback from processors on the
quality of their catch is seemingly based on mysterious criteria that may change daily. Thislack
of clarity even extends to the Tsukiji seafood auction reports which include information on high
and low prices and the number of trays sold and but provide no meansto estimate the average or
modal prices.
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3.2.2 Processing

The processing average for each fishery is estimated simply as twice the annual harvest divided
by number of days in the season. The estimated capacity required for each country parallelsthe
harvest level, but differences in product specifications (e.g. tray vs. bulk, fresh vs. frozen)
influence the size of the plants and the economies of scale realized. In all countries except Chile,
processing facilities are best described as small to mid-size operations with average processing
capacities of perhaps 5-20 MT per day (8 -10 hours) with a comfortable average probably less
than10 MT. In Chile, the export market is basically controlled by a few large multinational
processors, including many with significant Japanese investment, which are involved in a
number of other capture and culture fisheries. These operations reportedly comprise large
industrial facilities capable of processing perhaps 100 MT+ per day and freezing the resulting
uni using modern and efficient blast, plate or tunnel freezers. In Japan, there are reportedly a
couple of large processing operations north of Tokyo but the majority of the processors,
including re-packers, are small plants distributed throughout the country.

3.2.3 Management

The market projection period (Figure 2-4) is an important factor affecting the risk for processors
and buyers as they are estimating demand in the future for commitments in the present. In more
remote areas like BC's North Coast product orders received on day 0 may not be delivered to the
market in Japan until perhaps day 4- 5. The time line might include one-half day to aggregate it
with other orders and get it out to the grounds, 1.5 - 2.5 days to fish and land, one day for
transport to the plant and one day to process and ship to Japan. BC’' s North Coast and Chile’s
southern areafisheries are similar in thisregard, as operations are quite remote. This contrasts
to the situation in Japan, where an order received on day O can be fished and delivered for sale
on day 1. California can likewise deliver product for sale in Japan on day 2 to 2.5, depending on
whether the operation is a day- or overnight fishery.

3.2.4 Continuity of Supply (Figure 2-4)

The RSU (GSU) fishery in BC generally starts sometime in mid to late September (mid
November) and extends through to about mid-April (end of February) when the urchins become
too mature. The seasonality of BC'sfisheriesis generaly in line with most other jurisdictions,
save for Southern Californiawhere good quality product isfound all year because food
availability is consistent and less seasonal. California fishermen consider a constant presencein
the market an important contributor to maintaining prices and demand and use this to their
advantage to ensure availability in the market at all times of the year. Areas with good quality
are also found out of season along the BC coast but the areas have not been adequately defined
to support year round operations.
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Figure 2-4. Market projection period and continuity of supply in various urchin fisheries (South
Coast; C&N; Atl.; Japan; CA_S; CA_N; Mexico; IUU; China)

Urchin fisheries in Japan are closed each year around the spawning period, but taken together
there is always domestic product available from somewhere and in this analysis Japan’ s urchin
fishery is considered open all year. Asaresult, Japan’s supply continuity ranks #1 followed by
Californiaand Mexico. In contrast, BC's South Coast rank is#10 while the North Coast comes
inat #12. Chileisranked at #9 but they freeze upwards of 80% of their production and can
maintain a presence in Japan by drawing on inventory throughout the year.

The majority of BC's urchin harvest comes from the Central and North coast (C&N) during the
winter when the harvest operations are vulnerabl e to weather related disruptions. The weather
impacts on the C&N are higher than any other urchin fishery, except perhaps for the Russian
IUU winter fishery, and weather-related fishing interruptions have contributed to part of the
RSU Total Allowable Catch (TAC) being left in the water each of the last few years. There are
defined areas which can be fished in different types of weather on the C&N but their quotas are
depleted during the high demand period in mid-December through early January and matching
an open area with appropriate weather is difficult in February-March. Fishing opportunities are
limited to only 50 - 60 % of the time in this period, and Canadian processors and buyers in Japan
alternate between starvation and glut, neither of which is good for market stability. When the
supply chain is glutted, pricesfall. When product is not available, buyers and consumers move to
alternative suppliers. These are the very things California fishermen work to avoid.

The glut- starvation situation in BC highlights the need on the North Coast fishery for some sort
of “moderator” so the product flow from the grounds can be evened out. Currently, harvesters
are given catch limits and packers are dowed down when the system is becoming glutted.
Freezing basically eliminates shelf life worries and could support marketing efforts to establish a
year- round ‘Brand’ presence, but low prices limit much of the appeal.
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Another possible option might involve using a live- hold inventory system, whereby specially-
handled portions of each landing are set aside in special holding facilitiesto provide alive
inventory which could then be drawn on during weather-induced harvest disruptions. Thisis
known to be quite expensive, but it could also tie in with the planned development of a shellfish
culture capacity in Coastal Communities along the North and Central coast with leveraged
advantages for al involved.

3.2.5 Input Costs

Wage rates, numbers of personnel on the harvest vessels, load factors for the vessels and
factories and processing compl exity indices resulting from the unique product mixes etc. are
calculated for each country. The Input costs have presented problems because of difficultiesin
calibrating the costs attributable to the different sets of activitiesin each jurisdiction. However a
consistent arithmetic methodology is used for all areas and the estimated costs of each activity
are logically at least roughly comparable between jurisdictions. The results for the different
activities are totalled to provide arelative, as opposed to an absolute $/kg of production estimate
(because of the calibration issues), aggregated ‘ Unit Cost index’ for each country.

The unit input costs (Figure 3-1), or the costs incurred per unit of production, in each fishery
reflect the relative remoteness of the fishing activity, the distances to the processing facilities
and distance to market. They do not include the fishery management costs. The respective
economic rating for the country (advanced vs. developing) isincorporated because of the general
influence this has on the equipment cost and wage levels. A number of operational load factors
are key determinants behind the efficiencies and economies of scale realized. For example, the
higher cost vesselsin BC harvest a higher average weight each day than their Chilean
counterparts. Thislowers the vessel cost per kg of production so the BC estimate is only about
50% higher than Chil€e's, despite the larger differences that would expected from each country’s
economic rating.

The lowest unit costs are associated with the I[UU fishery, in part because of the excessive and
unregulated harvest rates. The proximity of the fishery to Japan and the devel oping economic
status of Russia also contribute to the low costs. The legitimate fishery in Russia and the
fisheriesin China, Mexico and Chile al share the relatively low unit cost structures typical of
devel oping economies while those in Japan, the US and Canada are on another level simply
because of the countries higher devel oped status. The production from the Maritimes is directly
exported live to the US and the low unit cost index reflects the absence of any processing costs.
The unit costs are highest on BC' s North Coast, again because of the remoteness of the areas
involved and the associated extra expenses required to get the product to the Lower Mainland.

If the Unit Cost index for each fishery is multiplied by its respective harvest, the total costs are
logically related to the overall output of the fishery and to the numbers of boats, fishermen and
plantsinvolved. Chile has the highest overall fishing costsin this regard simply becauseit is so
much larger than all of the others. Japan’ s fishery ranks as the second costliest, although the
differing economic status influences the ratio between the two countries. Japan’ s fishery is about
one quarter of the size of Chile’s, but its costs are estimated to come in at about 1/3 of Chile’s.
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Figure 3-1: Coded Unit Costs for various urchin fisheries.

3.2.6 Logistics/Transportation

Operationally, the fisheriesin Southern Chile and on the North and Central Coasts of BC bear a
close resemblance because of the remoteness of the fishing activities. The processing facilities
are more dispersed through Southern Chile and processing is generally undertaken in the landing
ports whereas BC' s processing capacity is centralized in the Lower Mainland. Japan, California,
Maine, Mexico and the Maritimes have more intensively developed coastlines and transportation
infrastructures, and these reduce many of the costs and complexities involved with fishing and
transferring the product.

These differences are reflected in the delivery times to the plant for each of the fisheries (Figure
4-1). For example, an estimated 1.8 to 2.8 days are required from harvest to get the product to
market in Japan from the South Coast fishery in BC while 3.5 to upwards of 6.2 days are
generally expected from the North Coast or Chilean fisheries. This compares to about 1 day for
Japan and 1.5 - 2.5 daysfor California, Mexico, China and both the regulated and lUU Russian
fisheries.
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Figure 4-1: Delivery time intervals between harvest and wholesale for various urchin fisheries.

3.2.6.1 Accumulated Heat Absorption (AHA) Index

A more informative measure of quality impacts faced by sea urchins as they move through the
supply chain called the Accumulated Heat Absorption index is proposed. Thisindex looks at the
logistical differences for different fisheries and is basically the urchin temperature multiplied by
the number of hours at that temperature totalled over al time intervals of interest. For example,
product on a packer at 10° C for 5 hours and then on adock at 5° C for 1 hour would have an
AHA index of 50 + 5 = 55 C°-hours. Delivery times are estimated as a function of the respective
distancesinvolved and the infrastructure in place. The temperatures comprise averages obtained
from global atlas sources and in the case of Japan, were those listed for Hokkaido.

The use of this measure assumes that the impact on quality of holding the harvested urchinsis
directly proportional to both the interval and the temperature at which they are held. The value
of this as a measure of freshnessis smply demonstrated by, for example, comparing two litres of
cream which have been stored for four days. Judging them with a ssimple time interval metric
provides no clues as to any difference between them. However, including the detail that one of
them has been in arefrigerator while one has been on the counter for that period and the
difference between them is known immediately.

In thisanalysis (Fgure 4-2), Japan, or more precisely in thisinstance Hokkaido, comes out with
the lowest AHA index. Thisfishery isaday fishery, the distances are short and the fisheries
sector infrastructure isintensively developed, all of which contribute to shorter delivery times.
The fisheriesin Californiaand BC’s South Coast also rank highly while BC’'s North Coast and
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Figure 4-2: Accumulated Heat Absorption estimates (by interval) in select urchin fisheries.

Chile’ s southern fisheries rank lower because of the remoteness of the operations. The greatest
contribution to, and the variation within, thisinterval is attributed to the at-sea transport of the
live urchinsto the dock. BC, and presumably Chilean, packers are not equipped with
refrigeration at this point and ambient heat warms the urchinswhile they are in transit,
especially on longer runs.

3.3 Marketing

Marketing'saim is to create genuine customer value by offering superior solutions - using the
touchstones of quality, service and price, to establish and support a mutually beneficial long-
term relationship with its customers. Marketing has long been recognized by companies as
integral to business success but the same theme has only recently been picked up by countries
and non-business entities. The international sea urchin trade is very competitive, perhaps
because of the limited number of companies importing urchin products into Japan, and
companies are reluctant to share market intelligence with othersfor fear of losing an edge. The
Sea Urchins from Canada group has been working on a generic marketing initiative for the past
three years and the companies involved have developed good working relationships. This
initiative has been instrumental in bolstering trust and collaboration amongst companiesin BC
to the point where the industry now speaks with a single voice at international gatherings.

The Sea Urchin Harvesters Association of California (SUHAC) appears to be the only other
group in the sea urchin industry to engage in any generic marketing activities for their product.
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In both cases, the Associations are focussed on providing interested consumers, domestically and
in Japan, with information on the fishery as opposed to highlighting any brands derived from the
fishery. The latter functions remain the responsibility of the processing companies and their
Japanese buyers. Some companies from the US have officesin Japan to support their product(s)
but the size and number of these has not been determined. Information on similar joint actionsin
other producing nations could not be found.

3.3.1 Market Research

In 2003, the Sea Urchins from Canada group produced a comprehensive sea urchin market study
with funding assistance from AAFC’ s Agri-Food Trade Program. This study formed the basis for
an on-going CAHF -supported Sea Urchin Marketing initiative focussed primarily on Japan, but
also including an exploration of European, Chinese and other opportunities. Alaskaisthe only
other confirmed jurisdiction undertaking a market study of Japan, but given the generally
progressive stance of SUHAC, it is probably safe to assume California produces relevant market
research on an on-going basis. No evidence of Sea Urchin market research was found from other
jurisdictions.

3.3.2 Market Development

The market for sea urchin products is growing around the world as the popularity of Japanese
food increases. However, Japan, accounting for about 75-80% of total consumption, remains the
world s pre-eminent market for these products. The market in France is marginally larger than
the US market but currently both are more or less supplied domestically. Domestic sales now
represent about 30% of the sales volume and 45% of the sales value for the Californiafishery.
Californiareserves the majority of its highest grade product for domestic use and generally
restricts exports to less-than-premium grades. In Canada, domestic sales account for about 10%
of both volumes and revenues. Not all plants are willing to serve this market because they find
small orders of little interest.

3.3.3 Product Formsand Product Development

The highest value form in Japan is trays but many suppliers have trouble satisfying the stringent
Japanese grading and packing standards and a large proportion of the uni sold on trays in Japan
isimported in bulk and then re-graded and re-packed by Japanese companies. The balance
between production levels and product quality struck by each fishery influences its economic
performance and, because they all sell into Japan, standardized market pricing calibrates quality
comparisons between them. Each country supplies afairly unigue combination of products to
Japan (Figure 5-1), but these forms are more or less defined by tradition. Opportunitiesto
develop and sell new, innovative sea urchin products are limited . New product forms, and
sometimes new suppliers, are viewed with considerable suspicion.
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Figure 5-1: Product profiles for various sea urchin fisheries.

3.3.4 Pricing

The prices paid in Japan for Californiatrays are higher than those paid for Canadian product
according to the import (wholesale) values collected by the Japanese government (Figure 5-2).
California producers generally limit their production to trays, the most valuable product form,
while Canadian salesinclude less valuable bulk packs. 95% of the sales volume and about 98%
of the sales value of California product reside with the trays, vs. alittle over 30% in each case
respectively in BC. Californiatargets the restaurant trade in Japan, whereas Canadian uni is
primarily retailed through supermarkets and department stores.

The pricesfor fresh, live and brine-canned products from Canadalie in the top tier of al the
imports to Japan but the price for frozen material, at just over $C6.00/kg, isright at the bottom.
The US and Chile receive aimost 3 and 4 times that amount respectively, so there would seem to
be considerable upside potential in thisregard. To be fair, the price difference is due in no small
part to the fact that the product frozen in other jurisdictionsisafull cross-section of the material
obtained by their fishery whilein Canada it is more accurately typified as smply unfit for use in
bulk packs or trays. Frozen product dominates the product mix from Chile, representing 81%
and 67% of the production volume and value respectively. Frozen product from Chile isfirst
steamed to provide additional protection from a complete melt-down asit thaws.

The mgjority of the harvest from the Maritimesis shipped live to processors in Maine which
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Figure 5-2: Wholesale prices for sea urchin products from various suppliers to Japan.

then process and export it, again primarily to Japan. The Russian harvest islikewise shipped live
for processing in Hokkaido. Thiswas the prime market for Canadian green sea urchins until just
afew years ago, but demand for Canadian GSU has virtually collapsed because the Russian 1UU
volumes avail abl e eclipse those from Canada while CIF prices are much lower.

A buyers market for sea urchin products prevailsin Japan at this point almost entirely because of
the Russian IUU fishery. Thisfishery isstrictly supply driven and is pushing so much product
onto the market that suppliers have very limited leverage on prices. Canadais further
disadvantaged at this time by currency movements which over the past few years have seen the
Canadian dollar appreciate by over 30% against the US dollar and the Japanese yen, putting
extra pressure on margins. Thereislittle relief on the horizon in either regard.

3.3.4.1 Unit Value Estimate

The Unit Value Estimate (UVE) is proposed to index the value of each kilogram of sea urchin
landed as a measure of the resource utilization efficiency. The UVE is generated by multiplying
the volume % for each product with its respective wholesal e price and totalling the results for all
products to obtain a single estimated value for each kilogram of sea urchin harvested. In this
case, the volume proportions and wholesale prices for the product forms are from Japan’ simport
data provided by the Canadian Embassy in Tokyo. For a simple example with the Canadian
Maritimes, multiplying the live production and bulk volume proportions (95% and 5%
respectively) with their respective prices ($C 1.32/kg and $C 49.08/kg) and realized recoveries
(100% and 8%) yields $1.254/kg and $ 0.196/kg which add up to a UVE of $C 1.45/ kg.
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Figure 5-3: UVE for each kg of sea urchin harvested in the various fisheries.

The $C 14.16/kg value registered by Japan (Figure 5-3) is higher than the others because
consumers trust and are willing to support domestic producers, and their way of life, with higher
prices, much the same as they pay extra to support Japanese rice farmers. BC's Green Sea
Urchin fishery comesin second while the legitimate and IUU Russian fisheries follow in 3 and
5" position respectively. Interestingly all urchins from the latter three fisheries are processed in
Japan. The achievement of the BC GSU fishery is tempered by the fact that only 45% of the
TAC, or about 103.4 MT, waslanded in 2004/05. The proportion of the TAC fished declined
further to below 20% during the 2005/06 season, again highlighting the devastating impact of
the Russian IUU fishery on this otherwise model fishery.

The California fisheries, with a UVE of $C 4.06/kg, comein 4™ while BC’s South and North
Coast RSU fisheries comein 7" and 9" respectively. The South Coast RSU fishery, with an UVE
of $3.53 /kg., comesin higher than the $2.91/kg UVE registered by the North Coast fishery
primarily because most of the South Coast fishing occurs when demand and prices are higher but
also because the recoveries from the South Coast are marginally higher. The Maritimes fishery
comesin 13" with a UVE of $C 1.45/ kg because the product is shipped live to the US at the
landed price of about $C 0.70 per Ib. and there is no Japanese price to apply. Chile comesin 14"
with a UVE of $C 1.35/kg, primarily areflection of pricesfor frozen product which are
generally less than about 50% of the fresh prices.

3.3.4.2 Gross Value (GV) Estimate

Multiplying the UVE by the production from each fishery provides an estimate of the overall
value of each fishery. Unsurprisingly, the rank order of the countries changes so that, for
example, whereas Chile ranks 14" on the AUV index it ranks 2™ on the GV index because of the
volumes produced in the fishery. Japan retains the top spot in both because of the relatively high
production volumes and the very high prices. The North and South Coast fisheriesin BC camein
at 7" and 11™, reversing their order which again reflects the volumes landed in each.
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3.3.5 Promotion/Advertising/Communication

The Sea Urchins from Canada group has participated in the Brussels Sea Food Show for the past
two yearsand in ajoint promotional campaign with a Japanese company at the Tokyo Seafood
Show. These efforts are being expanded as part of the ongoing CAFl project and will now also
include additional promotions in supermarketsin Tokyo. Uni from a Chilean company was
similarly promoted but again, this was a company-based effort as opposed to national initiative.
No evidence of promotions by other jurisdictions has been found.

Establishing a dialogue with customersis increasingly recognized as an essential element of
effective marketing. Customer-initiated communications are especially empowering but there
are asyet no meansfor direct communication between Japanese consumers, our ultimate
customer, and Canadian industry. Brochures, videos and a fairly elaborate website provide the
public with opportunities, in English and Japanese, to explore the BC industry. The websiteis
regularly updated to include additional product, fishing and promational information to
consumers and more advanced communication capabilities through the website are planned.
SUHAC was the only other association found with even the basic information services.

3.3.6 Product Differentiation

The values presented in the Product Differentiation are derived from literature sources and
discussions with industry representatives in Japan and Canada. The Reputation Elements use the
Code 1 system to characterize contributing elements. BC' s urchin productsindustry is perceived
to operate a sustainabl e fishery in a clean environment (pristine waters) to produce a hygienic,
good tasting product with a demonstrated dedication to high quality, honesty etc (Figure 6-1).
However our scores on innovation and grading consistency and perhaps on the perceived value
score, are weaker.

A “reputation index” for the various suppliersis created by summing the values of the various
elements. Japanese suppliers have the best ranked reputation while US West Coast ranks
marginally better than BC athough it is probably more realistic to say the fisheriesin the US,
Canada and Mexico are equally ranked behind Japan. Chile comesin just below this group,
running into problems with taste, innovation, grading consistency and most tangibly with
sustainability. The reputations of Russia and China are ranked lowest although they and Chile
are perceived as good value because of the low prices.

A previous survey commissioned by Agriculture and Agri-Food Canada on Japanese consumers
identified “product management and quality” asthe primary reason behind consumer
perceptions of superior agricultural and fisheries products. Thiswas found to be twice as
influential as next most important factor which isin fact the Standards, Regulations and Quality
Control regime. Canada’ s system was found a bit wanting in the former, but this was attributed
to ageneral lack of familiarity with Canadian food suppliers.
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Figure 6-1: Reputation elementsin Japan for various nations supplying sea urchin products

3.3.7 Retail Packaging

Companies generally win by building and profiting from a relevant competitive advantage but in
today’ s dynamic market, technical features can be quickly copied. A more successful and lasting
strategy works on building a relationship with the consumer which is based on trust and
familiarity. Canada and Japan are both lively advanced democracies with similar foreign policy
values and views of the world, including common positions on promoting multilateral actions
and institutions, human security, global environmental treaties and human rights. These present
afoundation upon which to identify common ground and perhaps become better known to one
another as friends. These similarities have not, however, raised Canada' s profile and recognition
by consumers as a significant supplier of high quality food in Japan.

Gaining recognition from consumers comesin no small part from presenting a memorable
identity on the store shelf. Even with that, the modern reality is that many people now base their
purchases amost solely on price and often do not carefully inspect labels for details that might
otherwise interest them. Labels must now identify the source country as part of new traceability
regulations, but thisinformation is often fairly discreet on generic packaging. BC producers are
not making avery big impression on consumers through packaging in part because the product’s
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Canadian origin on the package as sold in Japan is understated. Only about 35% of the Canadian
uni is packaged in the final retail pack by a primary processor in Canada (Figure 6-2) whilein
the majority of casesit isadded as part of the secondary re-packing operation. This presents
most of the Canadian product in a generic package which is categorized as commaoditized uni in
the mind of the consumer, albeit perhaps as an alternative to the assumed sector leader for this
particular product.

This contrasts with the situation in California where more of the uni remains on the origina
trays and the processors retain much more complete control of the final design elements.
California producers also target sushi restaurants where the chefs may identify the California uni
as a characteristic of the restaurant so the branded source effectively lends prestige to the outlets
handling them. Independent promotions from credible sources, such as respected sushi chefs,
provide additional support for the image of California uni as a unique and trusted brand.
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Figure 6-2: Proportion of retail packaging applied by primary processor in source country.

3.4 Administration

3.4.1 Human Resour ces
3.4.1.1 Country Demogr aphics
All the countries in the developed world are facing personnel and/or skills shortage issues.

Japan’ s population is now declining and its workforce is projected to shrink by 16% over the
next 25 years. In the seafood sector, companies have been reporting difficulties recruiting
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younger staff and have been using migrant workers from China for some years now. In Russia,
the situation seems to be hinging more on decreasing life expectancies, particularly for men, and
the Russian population is likewise expected to decline over the next few decades.

In Canada and the US, the situation is similar but populations are not expected to fall because of
immigration from areas like Chile and Mexico where the populations are still young and
growing. The continuing availability of workers for the processing and harvesting industries,
including skilled and highly trained process technicians, vessel officers and engineersis,
however, a concern because training programs have only recently started expanding in response
to the imminent retirement of the baby boomers. The approach of the Canadian government of
increasingly limiting immigration to highly skilled and educated people is also impacting the
pool of lessskilled workers, particularly in the processing sector. Current staff are getting older
and there seems to be arising shortage of younger people willing to work in these positions,
much as has been the case in Japan.

3.4.1.2 Harvest Personnel and Skills

The pool of active urchin fishermen is for the most part generally assumed to parallel the size of
the urchin fishery in each nation. Thisis taken to the extreme in Chile, where the number of
participants dilutes the income to the extent that the economic stake for the individual in the
fishery is very small. The sea urchin fishery workforce in Chile is estimated to comprise about
7,500 divers, 1,200 skippers and another 1,500 crewmen working on 1,200 dive boats with
perhaps another 100 men working on 35 packers. Working this back through the total harvest,
thisyields a rough productivity estimate of about 4.9 MT of urchins over the season, worth about
$C 865.00 before expenses, for each fisherman in the fishery.

The sea urchin workforce in Japan is the next largest, although in this case the estimate is quite
rough. Using the assumptions that about 250 F shery Production Associations have urchin
operations in Japan, and that each of these has ateam of four to take care of the urchin fisheries,
there will be about 1,000 urchin fishers in Japan. Working this back through to the annual
harvest provides an annual per-fisher productivity measure of 13 MT, which in turn implies 65
harvest days per fisher (@ 200 kg./day). Additional time is dedicated to site preparation and
premium urchin handling protocolsto support the high prices accorded to the Japanese product.

There are increasing reports of difficultiesin finding diversin the BC’ s urchin fisheries. The
reasons reported include the work is too difficult and/or does not pay enough, WCB certification
requirements are a barrier and/or isolation from friends and family, particularly on the C& N
RSU fishery, makes other jobs ook more attractive. A diver can make about the same wage on
an annual basis working at a more local job and not have to spend 60 - 90 days at atime living
on asmall boat.

BC'’s South Coast fishery issimilar to the fisheriesin the Maritimes and Californiain that they
all yield about 14 - 15 MT per person-year. The unit catch index for the North and Central Coast
fishery issignificantly higher at about 33.5 M T per person-year allowing the provision of what
are only fair compensation levels when the remoteness and other associated hardships are

Explorations UnLtd Inc. March 2006



BC Seafood Alliance: Sea Urchin Fishery Benchmarking Study Page 25

considered. The urchin fisheriesin California do not invol ve the same degree of isolation but as
permit owners approach retirement in California, there is no way for them to transfer their
permits or apprentice new operators to take over their business. Thisissueisnow a priority with
the industry in California.

All maritime industries in BC are facing a shortage of qualified vessel operators. Thisisa
consequence of the imminent retirement of baby boomers, and the limited opportunities that
have been available in fisheries over the past 15 years since difficulties in the salmon fishery
precipitated an exodus of workers from the industry. The urchin fishery in Maine has been
declining over the past 10 years or so, so while there may be more fishermen looking for
something to keep them busy, many of them are also likely moving along to different industries,
resulting in a dwindling pool of qualified talent.

3.4.1.3 Processing and Skills

In Canada, the critical processing skill requirement focuses on the graders and packers needed to
put together trays to the standards required by the Japanese market. The amount of BC product
shipped as bulk clearly shows that there is a shortage of people who can meet those
requirements. Thisis most apparent in Northern BC where at |east one attempt to develop
processing capacity was made, but local labour expectations and low productivity made the
prospect uneconomic.

The availability of graders and packersisnot ascritical in California where companies have
access to alarger Asian community and skilled grading and packing staff are more plentiful. It
is, however, projected as an issue in Alaska, Chinaand Chile. In the latter case the packing skills
are not asimportant because the vast mgjority of their production is graded (by colour, size etc
aswith trays), vacuum packed and frozen. Process managers are required to assure smooth
running in all plants and, in Chile s case, the need for skilled and well trained refrigeration
technicians etc. is likely ongoing.

3.4.2 Overhead and Capitalization

The number of processors varies from an estimated high of about 100 in Japan to a more typical
7- 12 range in most other locales. In Japan’s case, each processor would have an average
capacity of about 130 MT of green weight (live) urchins per year while at the other end of the
scale in Chile, where the estimated number of processorsis 25, the average capacity is about
2,500 MT per year. In BC the respective numbers and capacitiesare 9 and 496 MT whilein
Californiathey are 8 and 908 MT.

Assessing the capitalization and overhead levels is complicated by the structural differencesin
the various industries. For example, urchin fisheriesin Japan are asmall part of a constellation
of fishing activities, which may include crab, scallop, abalone and clam capture and culture, sea
weed, groundfish, etc., sharing the same harbour, harvest and processing facilities and
equipment. Processing facilities range from numerous dedicated and small urchin processors,
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some of which serve individual restaurants, to large vertically integrated players which pull in
any number of products from domestic and import suppliers. In Chile, the harvesting depends on
artisanal fishers but the processing facilities are more generally characterized as very large and
diversified industrial complexes. In Canada, many fishermen and processors are active in two,
three or more other fisheries while others are totally dependent on urchins. In short, the
complexities of developing meaningful and comparable pro-rated estimates of the capital
dedicated to the urchin industry in each country are substantial.

4.0 Conclusions and Recommendations

The ratings for the sea urchin fisheriesin British Columbia, California, Japan, Chile and the lUU
fishery in the Kuriles for each of the assigned benchmarks are summarized in Table 2.

BC’ s sea urchin fisheries are generally well managed from a biological sustainability perspective
and Canada’ s resource management regime appears to be effective and fairly cost efficient in
relation to other sea urchin fisheries around the world. The fisheriesin BC, like thosein
California and Japan, are co-managed by government and industry and the precautionary stance
taken by Fisheries and Oceans Canada, strongly supported by industry, virtually assures the
fishery asit is currently prosecuted will remain environmentally sustainable.

From the business side, the competitiveness of the industry also compares favourably with other
legitimate sea urchin fisheries around the world, including those from California and Japan
which are seen as the sector |leaders. Japan represents the largest single market for seafood in the
world and remains the focus of the world’s sea urchin production industries, BC’ sincluded.
Japanese consumers have consistently demonstrated a willingness to support attractive prices for
superior quality products. However, the fact that average uni prices have been in general decline
for the past few years and that virtually all suppliersin that market are having problemsis
signalling that something isnot asit should be.

In fact, a buyers market for sea urchin products prevailsin Japan at this point because the
Russian IUU fishery is pushing so many urchins onto the market that suppliers have very limited
leverage on prices. Reports from Japan consistently highlight the del eterious impact of landing
300 - 350 MT from this fishery each week on the Japanese market. Demand and prices rebound
when no Russian packers from the Kuriles are in port, but as soon as another load is reported,
prices, and orders, for legitimate supplies wither.

Thisfishery produces a very highly regarded product, albeit generally with low recoveries, at
prices that others just cannot match because most of the costs responsible operators assume are
simply avoided. It operates with virtually no restraints from either the Russian or Japanese
governments in defiance of any environmental sustainability, human safety or economic parity
principles. Thisisleading some to question the integrity of the systems these governments have
in place and their real commitment to the political assumptions underlying the international
trading system. This situation is putting undue pressure on other suppliers, jeopardizing
legitimate urchin fisheries around the world, including Japan’s, and threatening their viability as
environmentally and economically responsible enterprises.
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Table 2: Benchmark rankings for sea urchin fisheries in this study.

Ratings
Government Policies BC CA Japan | Chile iUy
Resource Sustainability 4 2 3 1 n'a
Resource Management 3 3 4 1 nia
Operations
Management 2 2 3 1 nia
Input Costs 2 2 2 3 4
Harvesting 3 3 2 1 4
Post-harvest handling 2 3 4 1 3
Handling impacts R&D 2 2 2 1 nia
Processing 2 3 3 2 n'a
Logistics/transportation 2 3 3 2 3
Cuality 2 3 4 2 3
Continuity of supply 2 3 3 2 2
Marketing
Market research 3 2 3 1 nia
Product development 2 2 2 1 nia
Fricing 2 2 2 2 4
Promotion/advertising 2 2 2 1 n'a
Market development 2 2 2 2 n'a
Selling methods 2 2 2 2 nia
Customer service 2 3 4 1 n'a
Access 2 3 4 2 n'a
Packaging 2 3 4 2 nia
Administration
Human resources (hanv'g) ] 3 2 2 3
Human resources (proc'y) ] 3 2 2 hia
Overhead 2 2 2 3 4
Capitalization 2 2 3 3 3
Rating Codes: 0 = very law, 1 = inferior ; 2 = mid-range (acceptable); 3 = superiar; 4 = very high

The IUU fishing has been continuing unabated for the past 3-4 years despite widespread
expectations that the stocks would have crashed, eliminating the fishery as afactor in the
market, some years ago. A characterization of thisfishery developed as part of this project
suggests that its collapse may not be asimminent as hoped. The urchinstargeted by this fishery,
Strongylocentrotus intermedius, reach a harvestable size (TD = 40 mm.) after only 2-3 years, as
opposed to the 6 - 8 years expected in most other sea urchin fisheries. Combining this high
growth rate with the high natural productivity in the area, the rich sources of larvae from the east
and north coasts of Honshu and the south coast of Hokkaido and the ongoing removals of other
‘predatory’ species from the area may effectively counter the otherwise unsustainable urchin
removals, allowing it to continue indefinitely.

Recommendation: The Gover nment of Canada continue insisting Russia and Japan get
thissituation under control, reminding them of their obligationsto support sustainable
fishing and fair trading practicesas part of the inter national trading system. Trust isakey
element underlying our willingness to trade and we all benefit by using these resources
sustainably. Russiais apparently acting to increase transparency and reduce the influence of
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crimein the fishing industry, but Japan’ s continuing acquiescence to this situation can only
inhibit the process. Thisissue is of such critical importance to the industry that the other
recommendations in this report will remain largely academic until the [UU fishery is brought
under control.

The IUU fishery isimpacting the live market for BC's GSU fishery particularly hard and
demand for the product has evaporated. Hokkaido processors are purchasing lUU sea urchins to
the exclusion of BC's GSU’ s and the resource is now seriously underutilized. Sales of processed
East Coast GSU products continue to support harvestersin that region but British Columbia does
not process GSU. The result of thisisthat, through no fault of their own, GSU harvesters cannot
sell their production at all and RSU producers have seen prices and demand limited by the [lUU
production. In this light, the ruling by Fisheries and Oceans Canada that harvestersrisk losing
their licences if they do not pay their licence fees each year is not equitable.

Recommendation: Fisheries and Oceans Canada set aside, without penalty, the requirement to
pay the annual sea urchin harvest licence fees for unused licences until the IUU issues are
resolved or market prospects otherwise see improvement.

Recommendation: Industry and Government work together to establish a Green Sea Urchin
processing capacity in the Province.

BC’ s urchin products industry has demonstrated its ability to grow and thrive in a challenging
business environment. As noted in Table 2 above, its performance is generally rated as
acceptable in all the benchmark categories athough there is room for improvement. In many
cases, California and Japan realize better outcomes in the operations category ssimply as a matter
of circumstance because their fishing areas are more easily accessible. The operational
performances of both the Red and Green sea urchin fisheries on the South coast compare very
favourably with the California fishery but complications imposed by the remoteness of the North
Coast fishery mean extra measures are required to simply get the same results as the others.

Defining exactly what measures are most appropriate remains a problem because of
shortcomings in the metrics available to evaluate the effect(s) changes may be having on the
guality outcomes. There are no empirical data charting the quality transitions of urchins held
under different conditions and therefore no means to objectively and systematically assess the
impacts of various factors and/or practices. Basically the problemisthat “if you can’t measure
something, you can’t manage it”.

The issue revolves primarily around ambiguity in the measures of quality used in the fishery,
whether it be recoveries, colour or taste etc., and how these are influenced by handling,
geographic and/or seasonal variables. The criteria used by the processors are characterized as
unreliable and/or inconsistent as regards objective guidance or advice by fishermen.

Recommendation to industry: initiate a program to develop and adopt standardized
methodol ogies to collect and categorize objective information on the product quality. Suggested
elements of this program include:
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1. completing a study profiling the water loss rates from urchins to devel op coefficients
correlating the water content of the urchin to the amount of time it has been out of
water. A series of these studies will be required as the rates may vary with the maturity
of the gonad and the temperature(s) the urchins are held at.

2. developing a standardized methodology for calculating product recovery based on fully
drained weight, and which incorporates the above water | 0ss coefficients, so recoveries
obtained in different situations and | ocations are comparabl €;

3. developing standardized ‘reference’ criteriafor product colour, texture and perhaps taste
so product quality criteria obtained in different situations and locations are comparable.
Software systems which provide numeric breakouts of the contributions from
component coloursin digital photos are common and reference cards could be used to
ensure consistent application of the colour and texture criteriain the field.

4. collecting and archiving temperature profiles of sea urchinsin transit from the fishing
grounds right through to wholesal e distribution. Preliminary temperature profiling
studies on packers suggest the urchins warm up in the holds to the point where quality
impacts are likely. Thisissue should be first investigated using temperature loggers
placed with sea urchin loadsin the holds and/or on the decks of the packers throughout
2006/07 season.

Recommendation for industry: Once these methodologies are in place, studies to assess
handling impacts and product quality from various areas and at different times of the year should
be initiated. The methodol ogies must come first so the studies can be conducted with some
assurance that the analyses and conclusions are based on common reference points. Variables
such as transit times, season, harvest location, Accumulated Heat Absorption (° C -hours), in-
water vs. out-of water holding, maximum post-harvest holding temperature, etc. can then be
objectively assessed for their impact(s) on any of the defined quality criteria. The benefits might
include objective assessments of the effects of different handling options on quality leading to
reduced quality impacts, higher realized recoveries and higher prices. These studies, for
example, are recommended to evaluate the effect of refrigeration in the packing fleet on product
quality using pilot scale studies before committing significant investment into the systems.

A systematic program to collect and accumulate this datain arelational data base, where it can,
for example, be cross-referenced by subarea and date, will provide a whole new dimension for
evaluating investments and allow better use of the resources based on equipment availability,
seasonal quality and weather-related accessibility trends. This sort of data will be needed to
optimize the harvest schedule and track changes that might be occurring because of changing
oceanographic conditions. It is possible that the BC coast could see some exposed areas fished in
summer months when conditions are more predictable, to say nothing of more pleasant.

One of the larger problemsfacing BC's RSU fishery isthe inconsistent product availability, even
when only considering in-season periods. The main problem is related to weather-related harvest
interruptions on exposed fishing areas on the North and Central Coast and the West Coast of
Vancouver Idand. Thisis particularly evident after Christmas when most of the South Coast
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guotais gone. Canadian processors remain focussed on the fresh and tray markets as the best use
for the product and therefore remain dependent on the fresh market to absorb all production
before it spoils. This reduces the flexibility available to the industry and may be unnecessarily
limiting fishing opportunities in the winter when the fleet must be able to * make hay while the
sun shines' to fully access the quotas.

Processorsin BC feel the price impact from freezing is so severe that it can only be rationally
considered when there are no other options available. However, the application of appropriate
freezing for some North Coast product as an interim measure could provide a net benefit to the
industry as worries about spoilage of unsold product disappear. Thiswould allow harvest
operations to proceed at full speed whenever weather permits instead of being limited because of
the market’ s inability to absorb fresh product fast enough. It isworth keeping in mind that
between 500 - 1,000 MT of the RSU TAC has been left in the water for the past couple years for
this very reason. Frozen product could also be held over for the summer market to maintain a
presence in Japan throughout to sustain consumer loyalty, at least until specialized niche fishing
in the summer devel ops further.

In the short term, it may make sense to limit fishing on the South Coast whenever the northern
fishing is not held back by weather. Thiswill effectively extend the season in the South meaning
BC product can still be available when the weather shuts down the north. Over the longer term,
establishing a system to inventory live urchins at an interim holding facility where they can be
accessed when regular harvest operations cannot should be considered.

Recommendation to industry: Fishermen start estimating and recording fishing opportunities
sacrificed (in pounds/kilograms) on the North and Central Coast due to harvest limits from
processors. These records should include an indication of whether the South Coast isor is not
active. Thiswill permit more objective evaluations of the potentials of South Coast restraint and
freezing as options to get more product into the market.

Recommendation to industry: Processors partition some higher grade product for freezing tests
to evaluate market reception, costs, operational requirements and constraints, including price
issues with harvestersfor partitioned product.

There have been some comments that limiting the number of open areas on the North and
Central Coast too much concentrates the fleet and limits the fleet’ s flexibility to take advantage
of local weather conditions. When the whole northern fleet isin asingle area, the boats work in
amore concentrated fashion and the good areas are just fished out that much faster. This means
that some vessels fish marginal quality, because that is all they have to work with, and the fleet
tends to move along more quickly even though they might be missing or even abandoning a
number of limited spots with good product, in effect unnecessarily increasing costs. These
compound the difficulties fishermen face because of escalating fuel costs and the rising
Canadian dollar and reduce the net benefits realized from the fishery. The adoption of Electronic
Vessel Monitoring (EVM) technol ogies have the potential to provide substantial cost savings
while still ensuring the fishery is controlled. PUHA and D& D Pecific Fisheries Ltd. are piloting
the technology on a single RSU dive vessel on the Pacific Coast to get a better idea of its costs
and capabilities. That report should be ready for general review at the end of this season.
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Recommendation: Assuming successful completion of the pilot study, industry and DFO should
accelerate the process which will allow industry and government to realize the full benefits from
the adoption of satellite-based EVM systems as soon as practicable. The fishing associations and
DFO are looking for cost savings wherever possible.

Buyers and consumers from around the world expect, and are increasingly demanding,
consistency, innovation, sustainability, and traceability at competitive prices from their food
suppliers. Uni isatraditional product in Japan and presenting it to quality conscious Japanese
consumers as a differentiated product requires a completely honest appraisal processto retain
that most valuable of supplier attributes, credibility. The key steps in marketing are determining
what the customer wants, providing it to them and then letting them know that you can and are
providing it. Thisisthe another reason to develop the objective metrics outlined above: they are
potentially a powerful marketing tool providing buyers with assurances that they are getting
exactly what they want. The ideais that once the program is established, purchases can be traced
over the internet and investigated by lot number, providing buyers, including consumers, with a
tool that can become a defining feature of the product in and of itself.

The Sea Urchins from Canada group is still developing the infrastructure to support this process
and has introduced some of the ideas to buyersin Japan. The buyers expressed approval,
providing some encouragement that this path is worth pursuing. The dial ogue between the
harvesters, processors and Japanese buyers has moved beyond the preliminary stage and all
parties are considering what they can contribute to a growing list of marketing initiatives. The
Group is currently working with Japanese buyers on joint promotions in Japan in July at the
Tokyo Seafood Show and later in August in some Tokyo supermarkets before the start of next
year's season.

Recommendation to Gover nment: Continued CAF funding for the Sea Urchins From Canada
Marketing program is critical and the proposa submitted for the 2006/07 and 2007/08 seasons
should be provided full and fair consideration. The program has established a solid foundation
for continuing progress but government support isrequired if industry isto maintain a credible
presence as a marketing partner in Japan.

Explorations UnLtd Inc. March 2006



Appendix A: Detailed Comparison Tables



Tahle 1: Canada Japan Chile USA Mexico Russia China
Resource Management BC Atlantic California Alaska|Maine Regulsted| IUU
| South Morth
Financing source licence owners FCA's gow't  |harnvesters|hanvestersihanresterdh anresters gou't gou't fiafial™| gow't
Gowernment inwolwvement ollabab. with industr] as=sisting | nominal’| collab. callab. | collab, | eollab. nomindl | dominant| none |dominant
Marnagerment tool=
Closures (spawning or othenmize) 0.5 0.5 0.4 0.5 0.4 0.4 1] 0.5 0.5 0.5 8] 0.5
days fishing 'closed' 120 120 150 210 125 125 1] 270 120 150 1] 150
Minimum Legal Size 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 o5 o5 05
Fishing logs 0.5 0.5 0.5 8] 0.5 0.5 0.5 0.5 0.5 0.5 1] 0.5
WWalidation 0.5 04 1] 1] 1] 1] 1] 1] 1] 1] 1] 1]
On-grounds monitaring 1 ] 1] & 1] 1] 1] ] i) [i] [i] a
Independent surveysirese arch 1 1 1 0.5 1 1 1 1 ] 1 8] 1]
Seeding 1] 1] 1 8] 1] 1] 1] 1] 1] 1] 1] 1]
Habitat enhancement 2] 8] 1 1] 1] [E] 1] 8] 1] 2] a] 1]
Marnagerent cost inde:x 4 3 4.5 1.5 2.4 245 z 2.5 1.5 2.5 0.5 1.5
Access control method 10 waried excl area |opentord permit permit | permit | permit | excl area licence | nothing | licence
| Access control effectiveness (code 1) 4 G E] 1 E] z E 1 z2 ] 1] j
Harwester accountability [code 1) 3 3 ! 1 3 Z z e 3 1 [i] 1
Marnagerient credibilityweffectiveness (code 1] 3 3 3 1 3 2 2 2 2 2 8] 2
E=timate harvest as % of Legal biomass 2% 3.5% S0 % 150% 20% 20% 0% 20% S0% 10% 100% S0%
Sea Urchin Type [Red or Green equivalents] [eX=11] =E Riz E R5U REU E5U 50U RS =E E E
E=st. mge at l=gal size [years] g [5; 3 5 E =] =] [5; 7 3 Z
Currernt fishery sustainability [code 1) 4 4 3 1 3 2 z 1 2 2 1 b

Hotes 1: Japan: So-oi % of hanest dependant oh hatchens output

5. CA: fishing on annual recruitment causing concern

RSl = Red Sea Urichin (5. fransiscanus)

Chile: data limited; low mngt. credibility; poor compliance

Mlaine: harvest down significantly; transformed ecosystem from urchin abundance decline
M. California: declining praduction Mexico: ongeing enforcement and corruption concerns; FTA with Japan effective Apr 2005
35U = Green Sea U GE = Freen Sea Uchin Equivalent

China: aquaculture ready

Ri% E = intermediate Red and Green Sea Urchin Equivalent




Table 2: Canada Japan Chile USA Mexico Russia China
Operations BC Atlantic California Alaska |Maine Regulated NI}
South South Ca&HN South Morth

Landings RELU GEU REL GEU GE RIGE R5L R5L REL GEL RSUEF 5L GE GE GE
annual hamest (MT) 776 103 3685 2,260 13,000 G0,000 5,460 1,815 116 2,867 1,000 2,400 10,500 3,050
Landed price (HC/b) F0.70 F1.70 F0.65 F0.70 F4.23 F0.02 F0.00 F0.20 F0.25 F0.60 F0.07 F0.22 F0.19 F0.07
Landed price parkg of roe F22.058] B26.78 F22.89 F19.29 F52.11 F3.70 F26.46 F27.14]  H11.52 F16.54 F2.57 F2.82 F ] F1.72
Estimatad landad walue (000'z $C) 1,196 388 5,282 2473 124,280 9,261 10,816 3202 =] 3,780 154 1693 4,289 47

Harvest operations
% hanested by divers 100% A00% A00% 0% 35 % A00% A00% A00% 100% S0% 00 % A00% A00% 35 %
% harnasted by trawl 0% 0% 0% G0 % 0% 0% 0% 0% 0% A0% 0% 0% 0% 0%
% hanested by other(dip nets etc) 0% 0% 0% 0% G % 0% 0% 0% 0% 0% 0% 0% 0% G5 %
number of divers (hanrestars) warking ] 16 [51:] T2 1,000 7400 250 Ei 40 280 280 Eis 195 720
extimated season length (days) 1460 120 170 200 260 165 260 260 126 a4 246 200 180 160
Forg unit cateh (hgfdive rwoking day) a0 326 1,000 215 260 50 200 200 GO0 360 100 500 [=IN]] 260
hdax unit catch 3,000 Ta0 3.800 00 350 125 400 500 2,000 550 150 E00 1,200 A00
diver thamvestarrdays req'd for catch 1,033 318 2685 7.143 52,000) 1,000,000 18,167 5,050 182 B.163 10,000 4,800 11,667 12,200
# hanresters (divers) per boat z Z z ] 1 [] ] z z ] z 3 ] [£]
# of hanrest boat days required 517 158 1,843 2,381 52,000 AG0,000 10,800 3227 [T 2812 4,138 1,600 389 1,366
# of active boats 14 ] 24 41 1,000 1,200 150 40 20 120 120 25 G5 E0
# days fishing per boat 37 20 54 53 52 133 73 &1 [i] 21 a4 G [=i] 17
tatal days incl. inactiveftravel days 45 25 [=[8] =K 55 178 ar 124 =] 23 49 [=K] a9z 20

Processing awerage [MT/day esti mated) 10 2 43 3 74 G0G 44 15 2 =k =] 24 8] 4

Marnagement [Sectoral Coordination]
market projection period (days) Z 2 B 3 1 E] 245 2 £} £} 3 2 1 2
Info feedback (to hanvesters) fnote 23 1 1 1 2 = 1 2 z 1 1 z z z 1
Harvest Order contents (note 39 3 3 3 Z 3 1 3 3 3 z z Z Z Z
Wolume : quality selectivity (note 49 3 3 Z 1.5 ! 1 3 fE] 3 1.5 2 2 2 Z

Continuity of supply
Annual (season as % of full yearn 31 % 3% 37 % 55 % A00% 35 % 53 % 53 % 2% 26% G7 % 55 % 8% 41 %
in-zeason (est. % days fishing) B0% B0% G0 % TO% 0% TE% TEU G5 % G0 % Q0% TO% TO% G5 % B5%
compound index forfull year 3% 26 % 28% 38% 0% 3% 51% 45 % 21% 23% I % 38% 3% 35 %

[rank(1 = highesf) 1] 12 11 i 1 2 2 4 14 13 2 i 10 7

Harwest constraints [inferred)
Resource limits biomass 5% 5% 0% 5% 0% 0% 15% 25% 5% 0% 28% 5% 25% 35 %
Rezource limits seasonaility 0% 0% A0 % 15 % 0% 15 % 0% 15 % 15 % 15 % 5% 15 % 10% 0%
hanrest capacityfsucoess 15 % 5% 5% 20% 15 % 0% 0% 0% 0% 16 % 20% 25% 20% 20%
e ather 25% 25% 0% 25% 15 % 20% 0% 20% 30% 0% 0% 25% 0% 0%
manet 25% S0% 20% 26% G0% 15 % G0% 20% 25% 0% 20% 25% 5% 20%
processing capacity 0% 5% 15% 0% 0% 0% 15 % 0% 5% 0% 0% 5% 0% 5%
production moderator req't index 1 1 ] 3 1 2 1 25 ] 2 Z 2 1 2z

MHote 2: U=none; 1= implicit; 2= frequent update; 3 = mare explicitfrequent 4= complete

Mote 2 0= implicit volume and zero quality; 1= implicit volume and quality; 2= explicit valume and zero quality; 3=explicit volume and implicit quality; 9= explicit valume and quality

Mota 4 0= all volume; 4 = all quality




Table 3: Canada Japan | Chile USA MezXico Russia China
Input Costs (relative "unit’ index cost) BC Atlantic California Alaska|Maine Regulsted| (UL
5R50 | 5-G5U | C&HN South Horth
Average Wage Rates (USD) F12.47| F1247| F12.47| H18.47 F20.48 F2.04| F21.23| F21.83| $21.82 F21.83 F1.62 F1.00| $1.00 F2.04
Index to US {incl. productivity corr'n factor) 0.25 0.258 0.258 0.as 0.84 0.14 1.00 1.00 1.00 1.00 0.15 0.07 0.7 0.16
Harvest
[ Fishing
Divers, hamvesters and creu 338 4.349 2.54 336 1.88 1.78 423 3467 375 352 1.01 0.z9 0zz 034
Boat cost index (code 1) 2 3 3 2 1 1 I 2 a2 2 1 1 1 0.5
Walue & load factor corrected 1.50 2.3 1.13 1.06 1.00 0.20 300 267 1.88 0.28 1.03 0.50 0.za 0.05
Remotenesz index (code 1) 1.50 1.50 2.00 1.00 1.00 2.00 1.450 1.00 1.450 1.00 1.00 1.00 1.00 1.00
Expenses 1.27 1.27 254 085 0.594 043 1450 1.00 150 1.00 015 o0.o7 n.o7 016
| Leaze 1.00 .50 1.00 0.00 .00 .00 .00 .00 0.00 .00 0.00 .00 .00 0.00
Landing
Facking reqt inde:x 1 o 3 1 1 2 1 o 1] 0 1] 1 2 o
Packing cost index 0.25 .00 254 0.24 0.94 029 1.00 .00 .00 .00 .00 0.a7 0.12 0.00
Unloading 0.25 0.25 0.25 085 0.94 014 1.00 1.00 1.00 1.00 015 0.o7 0.94 0.15
“alidation 0.50 0.50 0.50 .40 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
Processing
Transport to plant (code 1] 1.50 1.50 3.00 0.00 Z.00 1.00 1.00 1.00 4.00 1.00 1.00 1.00 0.0o 1.00
Processing wage rate index 0.25 0.25 0.25 084 084 0.14 1.00 1.00 1.00 1.00 .14 0.o7 0.o7 015
Processing complexity correctar [*] 568 1.00 569 1.60 g.10 585 G.As5 5.85 585 g.10 G.60 1.30 1.00 525
Processing Wages [correction est.] 4,21 025 .21 125 573 024 G.a5 5,05 .25 5.10 1.02 .09 0.07 0.8z
Plart load factor 2067 0144 4817 0.a745 0726 23874 7267 2530 1.840 5066 2721 1.380|nfa 5.404
Owerhead index [incl corr'n factor 140 1.000 0500 1800 0025 2.500 5,000 2,400 12000 0.200 G000 0.G00 1.000 0000 1.200
Packaging 1.389 1.00 1.42 1.10 2.01 273 205 2.05 1.50 1.70 1.80 .10 .00 1.70
Shipping
Freight to market indesx 2 2 2 1 1 4 2 2 2.5 3 2.5 1.5 1
Inspection cost index 2 2 2 o o 1 2 2 2 2 2 1 1 1
Summation as CIF index
hamrest & procmages 518 524 735 4.7 7.G0 262 1178 11 62 .60 962 202 0.35 0.z2a 1.16
boat, expenses and lease 377 405 4 GE 1.80 1.84 1.23 450 ZAT 338 1.85 1.1 047 034 0.21
Packing & trucking 235 1.50 5454 025 204 1.28 200 1.00 4.00 1.00 1.00 1.07 0.13 1.00
Unloading, walidation 1.356 1.35 1.35 135 054 014 1.00 1.00 1.00 1.00 015 o0.a7 0.94 016
Dwverhead, packaging 238 1.60 327 1.13 4.5 773 445 325 1.70 530 240 1.10 .00 280
Insp. Freight 4.00 4.00 4.00 1.00 1.00 5.00 4.00 4.00 4450 5.00 4450 240 1.00 Z.00
Unit cost index 2204 17 .76 26.12 10.93 15.9%3 15.02 i) 2453 Z4.18 23.80 11.27 5 G5 270 7oA
[ Rarnk (1=lowest) 10 5] 15 E] g 7 20 13 12 11 ] z 1 ]
| Gross Cost Index 17 082 1,837 96257 24508 2496072 Do0.219) 1861447 444628 2.780| 670849 11,267 12,622 25311 2ZG38
[ Rarnk (1=lowest) 5 1 11 7 13 14 1z =] 2 10 ] L =] fi
Mote (71 processing complexity corrector iz based on the relative # of man-hours needead: currenthy set at 4 man-hr for live; & for bulk; 7 for tray; 6 for freeze; and 6 for brine




Table 4: Canada Japan | Chile USA MeXico Russia China
Logistics/Transportation BC Atlantic California Alaska|Maine Regulzted| 10U
Drwerall | South C4M South Morth
Delivery times [days)
harrest to dock (minimum) 0.22 0.1 0.25 0.1 0.1 0.26 0.1 0.1 0.5 0.15 0.15 0.25 0.35 0.25
[maximum} 3.40 0.9 E] 1 0.35 4 1 0.5 2 1 0.5 ] 1.5 0.5
on dock 0.7 0.05 0.2 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.1 0.1 0.2 0.1
dock to processor 0.7z 0.4 [N 0.4 0.25 0.25 0.25 0.25 0.05 0.26 0.5 0.4 0.35 0.25
processar to wholesale 1.00 1 1 1.5 0.5 2 1 1 1.5 1.5 1 0.5 0.5 1
Ternperstures [degrees C)
nater a.0 g =] =] [5] 7 124 10 g =] 16 [5] [&] 16
transporterincl. packer hald) 12.4 10 12 12 g 14 13 13 12 13 16 10 g 16
dirfon dod .8 g 5 =] 12 =] 15 11 4] 10 20 7 5 16
truck ] 5 E] E] ] g =] 7 3 5 7 ] ] 5
Accurmulsted Hest Absorption index [degree C - hours)
high 1217 .4 39621 14496 5148 169 6 1659 6 49310 331.2] YESG 534.0 4440 8266 2972 2804
low 268 .4 202.8 2796 2656 1116 2006 2972 206.4] 3336 268.8 2096 1656 176 .4 284.4
Foarerage 7429 2005 8646 3852 1366 1029 6 3676 2688 5496 401.4 3768 405.6] 2EG.8 3324
Fank 1 = lomest) 12 4 13 [E] 1 14 [ 2 11 g 7 10 ] 5
Consistancy [ratio- hilow] 4.5 2.0 5.2 20 1.4 4.2 2.3 1.6 2.3 2.0 1.4 a.0 2.3 1.3
Rank [1 = lovvest] 12 4] 14 7 2 11 [=] 4 10 [5] ] 13 =] 1
Potertial recowveries 1% A6 % 1% 16 % 29% 13% 16 % 1% 1% 16 % 16% 20% 14% 18%
Rezlized recowveries awverage 5% 2.1% E.0% 2.0% 12.0% 5.0% TA% 5.5% 5.7 % 2.0% 5.0% 2.0% 5.0% 9.0%
Abzalute recowvery 'sacrifice’ 7A% A% 8.0% 2.0% G.0% 2.0% 8.5% A% 7a% 2.0% 0.0 % 2.0% 2.0% 0.0%
Sacrificed to realized recovery [STRR] ratio 123.7%]  D3.4%| 133.3%] 100.0% 333%] 1G00%] 1133%] 1M54% ] 100.0% [ 100.0% 1667 % A000% | 133.3% ] 100.0%
[Rank (1 = lowmest) 10 2 11 E] 1 13 =] g 7 ] 14 3 11 ]




Tahble 5: Canada Japan Chile USA Mexico Russia China
Marketing BC Atlantic California Alaska | Maine Regulated| LU
5-REU | 5G5U0 [ CT&EN South Marth
Dornestic Markets
zales (% wolume) 15 % 15% 0% 5% 100 % 5% 20% 20% 15% 15% 0% 0% 0% 0%
price (code 1) z ] ] z 4 2 fE] ] ] ] ] 1 8] 1
contribution to revenues 15 % 15% 0% 5% 00 % 0% 2% 2% 21 % 21% 0% 5% 0% 5%
Main product form fresh liwe fresh fresh fresh live fresh fresh fresh fresh fresh fresh nfa live
Export Markets
zales (% walume) 25 % 25% Q0% Q5% 0% 05 % TO% TO% 25% 25% 0 a0 100 % a0 %
price (code 1) z a z Z 4 1 ] 2 2 2 ] 2 1 Z2
contribution to revenues 25 % 25% Q0% 257 0% 0% 51 % 51 % TE% TH% 0 5% 100 % 25 %
FProduct forms
[Wolume %
liwe 0% 00 % 0% S0 2% 2% 0% 0% 0% 0% 0% 5% 100 % 0%
bulk [EEE 0% G 0% 25% 0% 0% 0% 55% 0% 20% 0% 0% 0%
tray 22% 0% 2% 0% H0% 5% 05 % 95 % 0% 50% 20% 5% 0% 25%
frozen 0% 0% 5% 0% 15% 21% 5% 5% 5% 0% 0% 0% 0% 0%
birined 2% 0% 0% 5K 7% 2% 0% 0% 0% 0% 0% 0% 0% 15 %
[Whalesale prices (FCMhg)
live 10749 10.749 10.78 1.54 20.00 5.00 913 9.13 913 9.13 .00 < G0 .00 1.00
bulk 49,08 49,08 49.08 49.08 55.00 q40.71 S0.00 G0.00] 2500 40,00 44,10 2600 3600 28.25
tray 54.00 S4.00 54.00 54.00 100,00 45.00 Sz.00 G200 28480 4200 da.00 41121 4112 =400
frozen 5.1z 512 612 61z Z5.00 2245 16.73 16.73 12.00 16.75 10.00 10.00 10.00 10.00
brined 2206 2306 2206 2206 55.00 24.09 2500 2500 2000 2200 2500 2500 2500 20,1
Cortribution to revenue by product type
live 0.0% | 100.0% 0.0% TE 2% 4.2 % 7.4% 0.0% 0.0% 0.0% 0.0% 0.0% 5 .4% | 100.10% ERE
bulk 532 % 0.0%] B3.7% 0.0% 20.7% 15.1% 0.0% 0.0%] 523.49%] 90.8% 1E.4% 0.0% 0.0%| 5S26%
tray 26 4% 0.0%] =256% 23T% G35% 2.53% 02.5% g2.5% 44943%| 5459% 21.6% 2E% 00%| 31.7%
frozen 0.0% 0.0% 0.5% 0.0% G5.7% 57.4% 1.5% 1.5% 2.3% 4.23% 0.0% 0.0% 0.0% 0.0%
brined 1.2% 0.0% 0.0% 0.0 4.8% 1.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 11.6%
Unit “vale Estimate [IVE] 3.53 10.79 2.a1 1.82 1416 1.35 420 =64 1.73 313 288 453 .00 2.492
[ Fank (by IWE)[1 = highest) T z2 el 12 1 14 4 =] 13 =] 10 3 5 11
Production [MT] Eis] 103 3,685 2,250 13,000 50,000 5,450 1,815 115 2BAT 1,000 2,400] 0500 3,050
Gross Yalue Estimate (5 000'=) 2,733 1,116 10,7248 4,098 184419 67 458 22864 G509 188 5.954 2,881 10,883 42,000 FElEEE
| Rank by GWE][1 = highest) 12 12 [&] 10 1 z 4 =] 14 7 11 5 ] =
Revenues distribution
Landed walue estimate (FC 000's) F1.196 F32EE| F5.282 FaA73 F124.2801 F9.261 | H10816( F3.202 F25] F3yE0 F15d F1.693 §4.399 F471
Residual from wholesale (§C 000's) F1.537 Fr2g8] F5.49493 HE25| 60,839 F52.207| F12049( 53,397 F110] HEHAAT74H F2 72T B9 189 | F37 E601| CFG.202
Estimated % to hamesters EEE 25% % 25 % G EE I % EI=E 35 % 42 % 5% 6% 0% 5%
Estimated % to processars (incl. costs) S5 % 55 % 1% 156 % 33 6% 52 % 51% 55% 58 % 5% B% 0% =L




Table 6: Canada Japan | Chile USA Mexico Russia China
Product Differentiation BC ftlantic California Alaska|Maine Reguizted| 10U
Cverallf Soth |C &N South Harth
Retail Packaging
Frimany original processar 35 % 35% 34% 10% 7% 15% 20 % 90 % 20% a0% G0% 10% 0% 0%
Secondany repacer G5 % 5 % G5 % 90 % 25% 5% 20% 10% 20 % a0% 80% Q0% Q0% B0
Reputation elements [code 1]
enwiranment 4 4 4 4 4 4 4 4 g 4 3 3 3 1
hygiane 3 3 3 3 4 2 3 3 3 3 2 2 2 2
taste 3 3 3 3 4 2 3 3 ] 3 2 3 3 2
innowation 2 2 2 2 4 2 3 3 3 3 1 1.5 2 2
grading consistancy 2 2 2 2 4 2 25 2 2 2 2 2 3 2
sustainable hanrast 3 3 3 3 3 1 3 2 3 1 2 2 1 2
price index (Unit Walue inde:x) 3.3 448 28 1.8 14.2 1.3 42 36 1.7 3.1 28 44 41 24
perceived value 2 2 2 2 3 25 2.8 2 2 2 2 2.4 3 3
shared walues 3 3 3 3 4 2 25 25 25 25 2 1 1 14
honesty 3 3 3 3 4 2 2 2 2 2 2 1 2 2
trust in food system ] 3 3 3 4 2 3 3 ] 3 2 1 2 1
| Summed [as index] 31.3 32.8 0.9 208 §2.2 228 32.7 30.1 292 285 22.8 23.5 26.0 2049
[ Rank [1 = best) 4 2 ] 7 1 13 3 ] g 4 12 11 10 14

Mote: At this point, consumers in Japan do not hawve any way to diseriminate South fram Central or Noth Coast production from BC.




Table 7: Canada Japan | Chile USA MeXxico Russia China
Human Resources BC Atlantic California Alaska|Maine Regulsted| LU
Cheerall | South C&M South MNorth
Country demographics (note #5) 2 2 2 z 3 1 Z 2 2 z % 4 4 ]
Harvest
[ Manpoweer summary
Diverstrawl e rsfpicers a5 44 =] 2] 1,000 7400 240 75 g0 a7 280 75 195 720
Cremefincl. padiers) a0 25 45 E] 1] 2,700 126 A0 25 G 210 &0 136
Total (estimated) 146 23] 113 128 1.000 40,200 275 125 55 420 500 125 330 T20
Catch per man (MT) 31.26 1273 =261 17 .44 13.00 4.90 14,63 1462 177 fi fi< 2.00 19.201 3182 4.2
Grozs Walue per man (FC) FAT 023 | F22 0954 546,739 F26.022( 124,220 Fo02 [ F28.894 | F25.613] F1.285] FE.790 F200] F13.548%513,3320 FEhd
[Critical Skills 1 divers | divers divers | divers hanesters | divers diversfown diversfou] diversfow fizhermen divers divers divers | hanresterd
Cerification reg'ts (code 1) z z 2 2 a2 1 2 2 2 2 1 2 2 1
Forail ability trend | o r louwer lowuer stable lowwer  [increazing| retiring retiring | stable |declining rizing declining |declining]  rising
Compensation (code 1) 4 4 4 3 2 1 3 3 2 2 1 1 Z 1
Satisfaction levels (code 1) 2 3 2 3 3 3 3 1 1 3 2 3 2
Izolation fcode 1) ] 2 4 1 ] 3 1 8] b u] 1 b 4 1
[ Critical Skills 2 shippers [shkippers [skippers |skippers shippers
Cerification reg'ts (code 1) 3 3 3 2
Forail ability trend declining declining| declining stable stable
Compen=ation (code 17 a a ] 3 1
Satisfaction levels(code 1) 2 a 3 3 2
lzolation (zode 1% 3 Zz Ll 1 3
Processing
# of processing companies [=] 5 [=] 1 100 25 [ 4 1 12 3 5 [8] El
awerage annual plant capacity (MT) A07.0 76T 408 4 n'a 1300 2000.0 a0z.z 453 8 M50 2321 333.3 n'a n'a Fil=rs]
Critical Skill=s 1 g/p's unkin oin gip's proc mngt]  gfp's gip's 3/p's  |unknown | unknown g/p's nfa |proc mngy
FAuwgil ability trend stable declining | stable stable stable rare rare rare
Satisfaction levels (code 1) 2 2 3 2 b 3
| Critical Skills 2 proc mng refrig. tech
Fordgilability trend stable stable
Satisfaction levels (code 17 3 3

Hote 75 demographic code: 1 = voung growing population; 2 stable average age with growing population; 3- old average age, shrinking population; 4 younger avg morality, shrinking population

Legend: 9/p's; graders andior packers
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Sour ces

Industry Contacts

Harvesters

Mike Featherstone President: Pacific Urchin Harvesters Association

Michael Callow President: West Coast Green Urchin Association

Dave McRae RSU Fisherman & Director: Pacific Urchin Harvesters
Association

Dave Kensall Research Director: West Coast Green Urchin Association

Dave Lansdowne Director: Pacific Urchin Harvesters Association

Bob Hegedus RSU Diver, RSU Dive boat skipper

Pete Halmay RSU Diver, California

Will Strong RSU/GSU Fisherman and urchin marketer

Rick Strong Jr. RSU/GSU Fisherman

Mike Cotton Skipper of an RSU packer in BC

plusinformal discussions with active divers and skippersin both of BC's sea urchin fisheries

Processor s

Francis Cheung Grand Hale Marine Products Ltd.

Spencer Cheung Grand Hale Marine Products Ltd.

Paddy Wong Paladin International Food Sales Ltd.

Peter Choi Kiku Fisheries Ltd.

William Choi Kiku Fisheries Ltd.

Mike Crawford Territory Seafoods

Validators

Darin Macy D & D Pacific Fisheries Ltd.

Don Chrigtian D & D Pacific Fisheries Ltd.

Government of Canada Contacts

Tsuneto Sasaki Canada Trade Commissioner, Tokyo, Japan

Renee Plouffe Canada Trade Commissioner, Santiago, Chile
lan Perry GSU cientific Authority, Pacific Region, DFO
Robert Miller GSU Scientific Authority, Nova Scotia, DFO
David Robichaud GSU Scientific Authority, New Brunswick, DFO
Chris Pearce Aquaculture Research, Pacific Region, DFO

I nter national Contacts

Masao Hashimoto Kokusai Boueki Co. Ltd, Sapporo, Japan

Konstantine Tchernychev  Kokusai Boueki Co. Ltd, Sapporo, Japan

Kitaro Endo Maruki Co. Ltd., Tokyo Japan

Takeyasu Watanabe Tsukiji Uoichiba Co. Ltd.

John Liuph Sr. Biologist, Guangdong Dayawan Fishery Dev't Centre,

China
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