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EXECUTIVE SUMMARY

Consumer demand for seafood products is growing both within the US and overseas, while the
supply of seafood is shrinkingdue to overfishing and restrictions on ocean harvest Mariculture,
farming seafood products on land, is a rapidly growing industry that seeks to exploit this market
opportunity. North Carolina(NC) universities are leaders in the development of the biechnology
needed to farm saltwater fish. Th&lack SeaBass (BSB), éntropristis striata, is an example of a
high-value, highdemand marine finfishunder developmentas a viable candidate for commercial
aquaculture. The traditional highvalue retail market for BSB is characterized as "miche" market

of upscale, gourmet, white tablecloth seafood and sushiestaurants (Berlinsky et al. 200Q
Copeland et al. 2005) In this study, the upscale niche restarant market for BSBis defined as those
seafoodserving, nonbuffet restaurants with an average dinner entrée price greater than or equal
to $12. A study of the potential niche market for BSB iNCfound excellent chef acceptance of the
farm-raised BSB product and good demand at prices that would be priable for NC growers, based
on NC production cost studiesThe presentstudy builds on the promising results of the NC study to
assess highvalue, niche market restaurant demand for N@armed BSB in four metropolitan areas:
New YorkCity, PhiladelphiaAtlanta and San Francisco

A random sample of restaurantsn the niche marketwasselected from each city. Restaurantseave
contacted by telephone and appointments made for each restauraahef to assess NC farmaised
BSBET OEA AEA £3 On. @éséatztets @tAhe OnivérsitDoANbAh Carolina Wilmington
grew the BSB used in the study in pilescale facilitieslocated in Wrightsville Beach, NG The

product was delivered via next day air or in persorby a graduate research associate in thestd
(dependingl T OEA AEAASO xEOEAOQ Ol ThOdhdprepdad hdppooukt O
as desiredand completed a survey Survey data were assessedo determine the characteristics of
restaurants and customers in the niche market, desirablBSB product characteristicsandniche

market demand forBSB

e A total of 857 seafood/sushi restaurantswere identified in New York City, 490 in
Philadelphia, 653 in Atlanta, and 714 in San Francisco.

¢ Not all seafood/sushi restaurants met the critera for being in the "upscale” niche market.
In New York City,273 (36%) of seafood/sushi restaurants were in the upscale niche
market, 87 (19%) in Philadelphia, 85 (13%) in Atlanta, and294 (41%) in San Francisco.

e Thirty completed surveys were obtainedrom each metro city (subsequent analyses were
adjusted for different sampling rates across cities). Survey response rates varied from 49 to
75 percent across cities.

e Average seating capacity per restaurant was 139,@verage dinner entrée price was $4.71,
the percentage of restaurant sales attributable to fish averaged 22.8 perceatd all
restaurants in the sample wereopen yearround (no restaurant in the sample waa®pen
only seasonally).

e Most (42%) restaurants in the niche market purchase fis on a daily basis, with the
remainder purchasingfish weekly and daily.

Al
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e Over 60 percent of customers were local city residents, while about 18 percent were local
suburban residents, and about 14 percent were tourists.

e About 25 percent of niche restairants reported that they currently purchase BESB(when
availablefrom ocean fisherieg. About 81 percent reported that they would purchasefarm-
raised Black Sea Bass #vailable at a price similar to that of comparable fish species, while
88 percent reported that they would buy BSB if it were available for a price twenty percent
lower than that of comparable fish.

e Chefs reported that BSB could be considered a comparable/substitute produfor a variety
of fish species but snapper, grouper and stripedass were the most commonly reported
comparable fish

e Over 20 percentof chefs hadexperienced problems with the availability of fish comparable
to BSB, and over 40 percent lthexperiencad problems with availability of oceancaught
BSB

e Although many defscurrently have a preference foroceancaughtfish, a substantial
percentage (52 percent) either prefer farmraised fish or are willing to substitute farm
raised fish foroceancaught

o Thevast majority of chefs preferred fresh/chilled fish insteadof live fish or frozen fish
fillets. The mostpreferred preparation methods were sautéed (37 percent of chefs) and
baked (13 percent). Sushi, sashimi, and "other" were the nertost popular methods, with
11 percent of chefs selecting each.

e Fish size (vhole weight in pounds) was deemed very important by chefswith the
optimal/preferred fish size being 1.5 to 2.5 Ibs.Relatively few chefs were interested in fish
11b or less in size, even at a discounted price. Those chefs interested in smaller figmev
located in New York City and Philadelphia.

e Chefsrated taste and freshness as the most important product characteristicd/isual
appearance of the product was very importantemphasizing theneed forcareful handling
when harvesting, packing and sipping fish. Skincolor, flesh color, andtexture also
received high importance rankings while fat content and mmber of bones were of
moderate importance. With respect tdat content, most chefs preferred a moderate to high
fat content. Qiefs' opinions were mixed on the importance of the product having an empty
digestive tract, organic production methods, and quality certification.Chefs thought that
nutrition labeling and product promotion/advertising by the fish suppliers wererelatively
unimportant. Domestic origin/production and certification of product origin were of only
moderate importance to chefs.

e Three statistical regression models were developetb estimate demand for farm-raised
BSB in niche metranarkets. BSB price, restaurant seatingapacity, and season of the year
have statistically significant effects on BSB demand, buverage entree pricethe
percentage of fish sales in overall restaurant saleand availability problems with substitute
speciesdo not.
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e Taking the New York Cityniche market as an examplehe regression model results indicate
that anincrease in BSB price from $5.39/Ib. to $7.00/Ib. decreases BSB purchases from
29.63 Ibs./month per restaurant to 17.5 Ibs./month (assuming the price of substitute fish is
$5.39/Ib. the average price of substitute fish in the city) Similarly, lowering BSB price to
$4.00/Ib. increases BSB purchases to 40.75 Ibs./month on average per restaurant. At a BSB
price of $5.39/Ib., for every 100-seat increasean seating capacity in aNew York City niche
market restaurant, farm-raised BSB purchases increase by 12.5 Ibs./month for that
restaurant, on average.

e Across all metro areas, @staurants purchase significantly more BBin the summer season
relative to the fall, winter and spring seasoms. When factorssuch as seating capacity and
season are the samghe number of pounds of BSB purchased per month per restaurant in
any of the three cities is approximately the sameHowever, the number of restaurants and
the average seating capacityfaestaurants vary across cities so aggregate demand for BSB
varies across cities.

e Assumingthat farm-raised BSB are sold whole, fresh/chilled, 1:2.5 Ib. in size, at prices
equal to the average prices of comparable/sudiitute fish in each metro area, man annual
estimates ofaggregateniche market demand range from 97,066 Ibs./year for New York City
to 21,972 Ibs./year for Atlanta. Estimated annual demand from just these four metro cities
totals over 218,000 pounds per yearlt is important to emphasize that this is an estimate of
niche market demand only; additional demand would also exist through other market
channels but probably at lower prices.

In summary, there is significant demand for farrrraised black sea bass in upscale niche
metropolitan markets at prices that would be profitable to NC growerdased on current estimates
of production costs Continued biotechnology research focused on improving BSB growth rates via
diet, nutrition and light/temperature optimization will likely increase produ ction efficiency,leading
to lower production costs, and making the product more affordabléor consumersand more
profitable for growers. Improvements in production, processing, and distributionefficienciesmay
further reduce costs. Alternative packagig, branding andspeciesspecificvalue-addedprocessing
options may increase the value of the productFinally, information on market demand for farm-
raised BSB in internationalmarkets (e.g., Hong Kongyvould be valuable to assespotential export
demand for farm-raised BSB.
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INTRODUCTION

Consumer demand for seafood products is growing both within theited Statesand overseas,

while the supply of seafood is shrinking due to overfishing and restrictions on ocean harvest
Mariculture, farming seafood products on land, is a rapidly growing industry that seeks to exploit

this market opportunity. Marine fish species, such as flounder and black sea bass, command higher
market prices than do freshwater species such as catfish and tilapia, yet saltwafish have been

much harder to produce in a farm environment. North Carolin@\C)universities are leaders in the
development of the biotechnology needed to farm saltwater fish. Techniques for spawning adults,
raising juvenile fish, and costeffectively growing adult fish to market size have been developed in

NC for both flounder and black sea bass (Berlinsky et al. 2000, Copeland and Watanabe 2006,
Copeland et al. 2002, 2003, 2005). Current biotechnology projects focused on the mariculture
industry include: (1) the development of genetic techniques to breed fematenly populations

(females grow faster), (2) the development of the micrescale equipment necessary to raise and

feed microscopic live prey for larval fish, (3) the development of environmently -friendly water
cleaning and regeneration processes involving biengineering, and (4) the development of
alternative, nutritious, and low-AT 00 EAEOE AAAAO | ET A1 OAET ¢ OI OCAT EAG
market) based on NC field crops and bproducts.

The Black SeaBass (BSB), éntropristis striata, is an example of a higlvalue, highdemand marine
finfish under developmentas a viable candidate for commercial aquaculture. The BSB is a
historically popular seafood fish that is endemic to continentallself waters from Massachusetts to
Florida (Musick and Mercer 1977, Sedberry 1988). As such, it is an economically important
commercial fishing species for many east coast states. NI, the 2006 commercial landing value
for BSB exceeded $1.7 million (NM&2006). In recent decades, howevesyerfishing and more
stringent commercial fishing regulations havesignificantly reduced ocean fisherylandings of BSB
(NMFS 2007). Moreoverstock status reports for the fisheryindicate that although BSB stocks are
beginning to recover, landings willbe regulated for the indefinite future (NMFS 2007) Limited
availability of ocearrcaught BSB seafood productsa high market pricerelative to many other fish
species and e&/olving buyer preferences for new seafood prodcts (Jensa 2006, Olsen 2004)
suggestthat a farm-raised BSB industrymay havea promising economic outlook in NC. Together,
these trends provide reasonable jusfication for an investigation of the potentialdemand for farm:
raised BSB in large metropotan markets.

NC entrepreneurs are preparing to invest in commerciascale mariculture facilities, but an
assessment of market demand and pricing is needed to optimizeale andgrowth of this new
industry in NC. The traditional high-value retail market for BSB is characterized as a niche market
of upscale, gourmet, white tablecloth seafood and sushiestaurants (Berlinsky et al. 200Q
Copeland et al. 2005) BSBproduction costs (Copeland et al. 2005, Dumas et al. 2007a, 2007b) and
demandfor farm-raised BSB in the NC niche seafood restaurant market have been investigated
(Wilde 2008, Wilde et al. 2008. The NC study foundexcellent chef acceptance of the farmaised
BSB product and good demand at prices that would be profitable for NC growers, based\sd
production cost studies (Wilde 2008). The presentstudy builds on the promising resultsof the NC
study to assess highvalue, niche market restaurant demand for N@armed marine fish in the much
larger markets o selected metropolitan cities:New York City, Philadelphia,Atlanta and San
Franciscq using restaurant survey/product trial methods developed and tested in NC.
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SIGNIFICANCE TO THREGION

Mariculture techniques developed in NC use recirculating technology and innovative waste
treatment methods that minimize water requirements, require no water treatment lagoons, and
result in near zero water discharge. Although saltwater fish are produced, a coastal location is
unnecessary, as water is reirculated and a continuous supply of saltwater is noneeded
therefore, mariculture facilities can be located anywhere in the state, providing a production
alternative for NC farmers. The University of North CarolinaWilmington is working with a local
entrepreneur to develop a full commercial scale demongition mariculture facility for black sea
bass production to be located onhe entrepreneur's land in Wilmington, NC. This facility will
develop production protocols for full scale production, transfer technology from the university to
fish farmers, and egemonstrate production costs to lending institutions. Assessintpe high-value
niche market demandis critical to NC startup companies as they make decisions regarding
production volume, marketing channels, and prodat pricing. Study resultsprovide NC fsh farmers
with estimates of market demand for black sea bass from the higlhalue, freste chilled,
metropolitan direct market channel and will determine the impact of product pricingon demand.
Study resultspromote expansion of the mariculture industry n NC by reducing uncertainty
surrounding potential market demand and pricing. The study will save fish farmers money by
eliminating the need for each farmer to pay for a market demand study; study results will be made
available to all potential farmers. Such information is critical for obtaining business loans from
banks.

STUDYGOALS ANBDBJECTIVES

Restaurant niche market demand for Ng@rown fresh BSBwasassessed irffour metropolitan areas

(New York City, Philadelphia Atlanta and San Franct®) via a field survey of restaurant chefs.

Following the methodology developed by Wildg2008) for assessment of restaurant niche market
demand for fish via field surveys (se@xample surveyin Appendix 1), upscale seafood restaurants

were identified in each meropolitan area based on restaurant lists obtained from YellowPages.com.

A random sample of restaurants vasselected from the list developed for each city. Restaurants

were contacted by telephone and appointments made for each restaurant chef to assdss hew

product (maricultured BSB] ET OEA AEAAS8 O OAOOWHL@iverd vigiedAEAT 8
day air or in personby a graduate student researcher in the field (dependingT OEA AEAAS O x E(
to the restaurant for assessment, together with a suey form. Fresh, mariculturedBSBwere

available from UNCGWilmington mariculture facilities throughout the summer, fdl and winter of
2008-2009. Chefgprepared the product as desired, completd the survey form and returned the

form to the investigators. Survey data were assessed using regression analysis to estimate

restaurant niche market demand forBSBin metropolitan areas. Results includd estimates of

pounds ofBSBpurchased per restaurant per month and the influence of control variables on

pounds purchased. Control variables include restaurant seating capacity, average entree price,

season of the yearBSBprice per pound, etc.
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STUDY METHODOLOGY

BSB Fish Sample Production &thods

Approximately 500 hatchery-reared BSB were growrin an outdoaor, two-tank recirculating
aguaculture system RAS (see Carroll et al. 2005 for a detailed description of the RAS) to provide
fresh, farm-raised BSB product for the study. Individual tank stocking densities were maintained as
suggested by Copeland et g2003). Water conditions of 1923° C, neutral pH and 334 g/L
salinities were maintained to ensure optimal environmental parameters. Multiple daily feedings of
commercial marine finfish pellets to apparent 100 percent satiation were administered-6
days/week and growth was monitored regularly until a target average market size of greater than
or equal to 567 g (1.25 Ib) (per whole, individual BSB) was achieved.

Black Sea Bass pilot scale production facilit, UI\WiImngton, Wrightsville Beach, NC.

Pre-Trial Survey

A pre-trial survey of ten local (Wilmington, NC) upscale seafood and sushi restaurants was
conducted to help identify appropriate niche markets and the attributes associated with them, such
as average dinner entrée price and survey respopgates. The prerial survey also provided
important feedback used to clarify survey question wordingestablish sample sizesand improve
sample packing and shipping methods
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BSB Hirvest andShipping Methods

BSB were purged of feed-¥ days prior to harvest and all commercial chemical treatments were

withheld from the RAS for the duration of the study. Markesized BSB greater thanor equal to

5679 (1.25 Ib)) were harvested from tanks and euthanized using a humane, IACHproved
(www.iacuc.orgymete i A OEAO OOEI EUAO A -EODIAIT A A@AA EAITH N QO AEIAD A
temperature reduction via a dense slurry of ice and fresh seawater. From one to six whole fish

were then packaged immediately to be shipped and received by restaurants within 24 houo$

harvest. Ultrafresh BSB shipments were made using priority overnight commercial deliveries with

standard seafood shipping materials including corrugated cardboard boxes packed with Styrofoam

OAAEI T A AT @AO 1T 0 ET &£ AOGAAIT Acom) sybtéms.DTAidkRightlypealedx 8 AT 1 A D,
plastic seafood shipping bags store the BSB products within packages to ensure freshness and

prevent fin punctures that could potentially compromise product and shipment quality. Several

pre-frozen gel packs were packe with the product to control internal shipping temperatures. (BSB

were never shipped on ice based opre-trial experience indicating a potential for reduced product

quality duetoPT 11 O T £ EAOAOCGExAOAO &£OI i 1 A1 OAA ERAARBG 1 BEED
all outward-facing sides and sealed envelopes containing the survey instrument, return envelopes

and the appropriate contact information were taped conspicuously to the top of each box alongside

pre-printed shipping invoices. Phone calls were maato restaurants following shipments to verify

that the product arrived fresh and without incident.

Graduateresearcher James Wilde harvestinfarm-raised Black Sea Bass.

Survey Sample Frame

A sample frame (list) of seafood and Japanegsushi restaurants wasdeveloped for each metro area
based on restaurant listingsobtained from YellowPages.conin the summer of 2008 The
YellowPages.com websit@rovided contact information (restaurant name, address, phone number)
for all restaurants in a given city,and provided separate lists of restaurants by category, including a
list of seafood restaurants, and a list of Japandseshi restaurants. The website alsdeatured links
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to restaurant webpages and, in many cases, pdf files of the full menus of the restauis. The
YellowPages.comvebsite listed 13,232 restaurants in New York Citypf which 474 were
Japanesssushi restaurants and623 were seafood restaurantsfor a total of 857 seafoodsushi
restaurants. Similarly,490 seafood/sushirestaurants were identified in Philadelphia, 653 in
Atlanta, and 714 in San Franciscd~or each city, theseafood restaurant andJapanesgsushi
restaurant lists were pooled, and duplicate listings weredropped. Each restaurant listing washen
screendl to ensure (1) the restairant was not primarily a buffet (low quality fish), and (2) the
average dinner entree pricewas at least $12. These screens eliminaddast food and other
restaurants thatwere outside the high-value niche market.

N

Niche market sushi restaurant in New York City.
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Survey

Restaurants weredrawn at random from the screenedsample framelists, contacted, and asked to
participate in the survey. Inperson field survey interview appointments are made \ith the
restaurant chef and/or fish buyer. On tle appointment day, the survey wasonducted at the
participating restaurants using fresh black sea bass product samples shipped overnight from the
UNCGWilmington mariculture facilities to the restaurant. Afield surveyor explained the
study/survey to eachsurvey respondent, and restaurant chefs werallowed to prepare the sample
BSBfish prior to survey completion. Additional restaurants weredrawn at random from the
sample framelists until at least 30 conpleted surveys wereobtained for each metro area.This
resulted in differing sampling rates across cities (however, regression analysis methods were
adjustedto accountfor these differing sampling rates). Although surveyors were prepared to
provide Japanese language surveyshese were not needed, as all surveyed chefs either spoke
English or had a coworker in the restaurant who couldranslate the interviewer's questions.

'!

Graduate esearcher James Wilde interviewingestaurant chef.

Product Attrib utes

Characteristicsof upscale restaurants and the BSB product were investigated account for

variable market conditions characteristic of seafood and restaurant industries (Engle and

Quagrainie 2006). An evaluation of twenty-three BSB product attributes assumed to influence
restaurant chef acceptance of seafood products was conducted to help identify the most marketable
BSB product form(Wessells 2002) Examples of these BSB attributes include: freshness, fillet yield,
flesh color, traceability and aste. Restaurant chefs were asked to rate each BSB attribute on a scale
from 1-10, where 1 indicated a BSB attribute deemed unimportant, 5 indicated antabute of

average importanceand 10 indicated an extremely important attribute. Responses for each
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attribute are summarized in terms of minimum, maximum, mean, standard deviation, and
frequency distribution.

RestaurantCharacteristics

Restaurant characteristics were evaluated to further investigate important product and market
attributes. Examplesnclude clientele type, product purchase frequency (i.e., daily, weekly,
monthly), cooking style,preferred product form, size, andat content. Results are presented using a
combination of tables and bar graphs for convenient comparisons. This analygifll help to

identify marketable BSB product forms in addition to providing additional insight into niche market
factors that have been found to influence demand, commodity value, and industry potential (Zucker
and Anderson 1998).

BSB PRices

Farm-raised BSB prices are hypothetical because the product is not yet on the markecéan
caughtBSB are bought and sold, but farmaised BSB are not yet widely available). Surveyed
restaurants were asked to consider three BSB price scenarios: BSB price the sa®n¢he price of

the most comparable/substitute species (as identified by the chef), BSB price 20 percent higher
than the substitute species price, and BSB price 20 percent lower than the substitute species price.
Substitute species prices are based on a@l prices paid by the restaurants during the time of the
survey, as reported by thaestaurants or the seafood distributors who supplied the restaurants.
Becausesubstitute species pricesvary by restaurant due to differences in substitute species type,
substitute species availability, and seafood suppliers used by restaurants, hypothetical BSB prices
vary as well, allowing the effect of BSB price on quantity of BSB demanded to be identified.

The price of the substitute species varies by restaurant, depeAET ¢ 11T OEA OAOOAOOAT O«
OOAOOEOOOA OPAAEAOh OOAE AO CcOI OPAO 1O O1 ADBPAOR A
as Sysco or Southern Foods. If the seafood supplier for a given restaurant was unknown, substitute

price was determined by averaging the prices for the given species over seafood suppliers in the

i AOOT AOAAS 7EAT AT T TTT7rCAT AOEA EEOE 1T AI A0 j EBA8
were reported by survey respondents, prices for the most commonly purchased specigup, as

reported by seafood suppliers, were used.

RegressionAnalysis

The goals of the regression analysis were to estimate farmised BSB niche market demand in
metro niche marketsand to investigate the influence of market variables such as resirant seating
capacity,BSB cost (price), averagentrée price, and season on BSB demand.

Multiple regression analysis was used to estimate niche market demand for BSB on a per restaurant
basis. Per restaurant demandan beextrapolated to produce estimates of aggregatedemandin
each metro areausing estimates of thenumbers of restaurants ineachmetro niche market.
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Pre-test survey results provided insight into the marketvariablesthat influence demandfor BSBin
the niche market Variables intuded: season, BSB price, comparable/substitute species price,
seating capacity, average dinner entrée price, problems experienced with BSB availabikityd the
availability of similar/substitute fish species, and seasonal restaurant closings. The regréss
equation was specified as:

Equation 1.

pounds, =TI, +I ;Springd+r ,falld +r ;winterd

+r 4,bsbpricg,, +1 sbsbprsq, +1 ¢Seatcap

+[ ,entreepr +1 gentreeprsq +1 ofshintns, +r ;,avalproh
+T 1.Philly ; +1 .atlanta; +1 ;sanfran +e ¢

The regression modekxplainsthe planned purchases of BSB in pounds per month (poundsyb
OAOOAOOAT O OEXOOMI O0AR@ 1o OEAAUKDMAT AOET 00806 o1 AT 1
dummy variables (springd, falld, and winterd; summer is the omitted default season), the price of
BSB (bsbprice), BSB price squared (bsbprsq), the seating capacity of the restaurant (seatcap), the
average price of a dinner entrée (entreepr), entrée price squared (entrgesq), the percentage of
restaurant sales attributed to fish sales (fshintns), a dummy variable indicating whether the
restaurant reported problems with the availability of the substitute species (avalprob)and dummy
variables indicating the metro locatio of the restaurant (philly, atlanta, and sanfran; newyork is

the omitted default metro area)) AT T OOAT O Al AtssERAifaket 16y the regressiorand

a random error term (e) (The random error term consists of two components in the random effets
panel data regression model) Seasons werespecifiedas follows: winter (DecemberFebruary),
spring (March-May), summer (JuneAugust), and fall (SeptembeiNovember).

SAS statistical software (SAS Institute Inc. 2062003) was used to estimate all regession models.
Weighted regression analysis was used to adjust the regression results for differences in sampling
rates acrossmetro areas Random effects panel data regression ("PROC Mixed" procedure in SAS)
was used to adjust the regression results facorrelation among multiple responses from a given
restaurant.
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RESULTS

Numbers of Seafood/Sushi Restaurants anfflurvey Sampling Rates

Restaurant listings provided by YellowPages.com for the fall 2008inter 2009 period indicated

that there were 857 safood/sushi restaurants in New York City, 490 in Philadelphia, 653 in Atlanta
and 714 in San Francisc¢Table 1) . Restaurants were selected at random from these lists and
contacted until 30 restaurants in the targeted niche market from each city agreed farticipate in

the survey.

To obtain the desired 30 participating niche restaurants per city, 169 restaurants were contacted in
New York City, 226 in Philadelphia, 293 in Atlanta and 148 in San Francisco, resulting in a survey
sampling rate of 20% ofall seafood/sushi restaurants in New York City, 46% in Philadelphia, 45%
in Atlanta and 21% in San Francisco. Regression analysis results reported below are adjusted for
the different sampling rates across metro areas.

Percentage of Seafood/Sushi Resteants in UpscaleNiche Market

Not all seafood/sushi restaurants met the criteria for being in the "upscale" niche market. In New
York City, 36% of seafood/sushi restaurants were in the upscale niche market, in Philadelphia the
percentage was 19%, in Atlata 13%, and in San Francisco 41%d able 2) .

Survey Response Rates

Overall, survey response rates were good but varied somewhat by metro ar€eable 3) . In New
York City, 56% of allcontacted/sampledrestaurants in the upscale niche agreed to participatin

the survey, in Philadelphia survey response was somewhat higher at 75%, in Atlanta 66%, and in
San Francisco 49%.

Estimated Numbers ofUpscaleNiche Market Restaurants by Metro Area

Based on the total number of seafood/sushi restaurants in each metiarea, the number of
seafood/sushi restaurants contacted, and the number of contacted restaurants in the upscale niche,
estimates of the total number of restaurants in theipscaleniche market in each metro area can be
obtained (Table 4) . The estimated mmber of restaurants in the upscale niche in New York City is
273, in Philadelphia 87, in Atlanta 85, and in San Francisco 294.
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Niche Market Restarant Characteristics

Descriptive statistics for severalvariables used to characterize the upscale nichrestaurant market
for BSBare presented in Tabls 5-9. All restaurants in the sample were open yearound (no
restaurants were open only seasonally)Table 5 presents average results for allL20 sampled
restaurants in all four metro areas. Aerage seéing capacity per restaurant was B9.6, with a
minimum of 30 and a maximum of425. Figure 1 shows the distribution of restaurant seating
capacities across all restaurants from all four metro areas. Most restaurants (71 percent) had
seating capacities fom 75 to 175, and the most common seating capacity was 125; very few
restaurants had capacities above 275Averagedinner entrée pricewas $4.71, ranging from a
minimum of $14 to a maximum of $0. Figure 2 presents the distribution of average entrée pries.
The most common entrée prices (69 percent) ranged from $18 to $24; although about 9 percent of
entrée prices were above $40The percentage of restaurant sales attributable to fish average2.8
percent, ranging from 5 to 75 percent. Comparing rets for individual cities (Tables 6-9, 25-30
sampled restaurants per city with average results (Table 5), San Francisco restaurants were
smaller (smaller seating capacities) than those in other sampled cities. New York City and
Philadelphia had higher ttan average entrée prices, whilentrée prices inPhiladelphia and San
Franciscowere lower. Sales of upscalseafood restaurants in Philadelphia and San Franciseere
relatively more "fish-intensive" (fish accounted for25-27 % of sales) tharwere salesof similar
restaurants in New York City and Atlantaf{sh accounted for18-20 % of sales).Figure 3 presents
results on the type of clientele serviced by upscale seafood restaurants in the four metro areas.
Over 60 percent of customers were local city mdents, while about 18 percent were local suburban
residents, and about 14 percent were tourists.

Fish Purchasing Preferences and Behavior

Results presented inFigure 4 show that 42 percent of upscale metro seafood restaurants purchase
fish on a daily tasis, with 28 percent purchasing weekly, and 25 percent purchasing both on a daily
and weekly basis (the remaining 5 percent either reported "other" or did not report their frequency
of fish purchases).

Twenty-five percent of niche restaurants report ttat they currently purchaseoceancaughtBlack
Sea Bass (when available)Fjgure 5), while seventy percent report that they do not (five percent
did not report). Eighty-one percent of restaurants reported that they would purchase Black
Sea Bass if it were available at a price similar to that of comparable fish species, while

eighty -eight percent reported that they would buy BSB if it were available for a price twenty
percent less than that of comparable fish.

Desirable Fish Product Characteristics

Niche market restaurant chefs were asked to assess several product characteristics of the Black Sea
Bass product samples. Chefs were asked to assess the relative importanc@@Bproduct
characteristics on a scale of 1 to 1Q0Table 10), with 1 indicating that the characteristic was not
important, 5 indicating average importance, and 10 indicating verimportant. The chefs were also
asked to report their desired amount or optimal level of some characteristics.
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Fish size (vhole weight in pounds) was deemed vey important by chefs, receiving an average
rating of 9 (Table 10). Figure 6 indicates that over 90 percent of chefs gave a rating of 8 or higher
to fish size. The optimal/preferred fish size was from 1.5 to 2.5 Ibs. for 78 percent of cheFdure
7), with 8 percent of chefs preferring smaller fish, and 10 percent of chefs preferring larger fish.

To investigate whether the niche market would be receptive to smaller fish sizes, chefs were asked
whether they would purchase whole BSB of 1 Ib. (or les&) weight for approximately the same

price as larger BSB. Thirteen percent of the chefs said yes, they would purchase the smaller fish,
but 82 percent said no Figure 8). (Some chefs reported that the smaller fish are useful for cooking
and serving whole as is the custom in some Asian dishes, whereas larger fish will not fit on a
serving plate when cooked whole.) When asked whether they would consider purchasing the
smaller fish if the price were discounted, more (25 percent) of the chefs said ydsigure 9).

One reason for the importance of fish size is fillet yield, which chefs rated 8.49 in importance (Table
10). Over 75 percent of chefs assigned fillet yield an importance rating of 8 or highéfigure 10).

Comparable/Substitute Fish Species

An often important factor in determining demand for a new product such as farmaised Black Sea
Bass is the availability of substitute products, in this case other fish species thought to be similar to
BSB in terms of preparation methods and consumer accepice. Chefs were asked "What other fish
would be most comparable to Black Sea Bass in your business? That is, Black Sea Bass would be a
reasonable substitute for what fish?" Chefs reported that BSB could be considered a
comparable/substitute product for a variety of fish speciesigure 11), but snapper, grouper and
striped bass were the most commonly reported substitutes, each being mentioned by thirteen or
more chefs(out of 105 chefs reporting). Mahi, tuna and branzino were also thought to be good
substitutes by five or more chefs.

Product Availability

Seafood products are sometimes unavailable at any price due to seasonal fisheries or fishing
regulations. Chefs assigned an importance rating of 7.45 (Table 10) to the "Continuous Availability"
of aseafood product. Indeed, 63 percent of chefs assigned availability an importance rating of 8 or
higher (Figure 12). Twenty-two percent of chefs reported problems with product availability for

fish species they considered to be comparable/good substitutder Black Sea Bass (Figure 13). For
those chefs currently using Black Sea Bassdgancaught/ wild -caught), forty-three percent report
problems with the availability of BSB Figure 14).

Product Form (Live Whole, Freshwhole, or FrozenFillet)

Fish products can be shipped live or killed. Killed fish can be shipped fresh/chilled or frozen.
These various produt forms have differentprocessing storage and transportcostsand different
end uses / consumer markets. On average, chefs reported a lowpiontance ranking of 2.79 for
obtaining live BSB(vs. killed) (Table 10) with only eleven percent of chefs assigning an importance
ranking of 8 or higher, and 66 percent assigning the lowest ranking of Figure 15). However,
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chefs thought that having acess to fresh/chilled product (vs. frozen) was very important, assigning
an average importance rating of 8.60 and with over 83 percent of chefs assigning a rating of 8 or
higher to this product attribute (Figure 16). Indeed, over 85 percent of chefs indated that killed
fresh/chilled was their preferred product form (Figure 17), with over 83 percent expressing no
interest in frozen fillets at a discounted price of 25 percent or more relative to the price of
fresh/chilled BSB(Figure 18).

BSB Product Characteristics and Preferred Preparation Methods

Not surprisingly, all chefs assigned the highest importance ratingf 10 to the BSB product
characteristics "Taste" and "Freshness'Higures 19 and 20). Aspects of taste and freshness
include: visual appeannce, skin color, flesh (meat) color, texture, fat content, number of bones and
whether the fish are shipped with an empty digestive tract (purged before shipping)Chefs

assigned Visual Appearance an importance rating of 9.72, emphasizing the importardecareful
handling when harvesting, packing and shipping fish (Table 10 arfeigure 21). Skin Color Flesh
Color, and Texture also receivetligh importance rankings, 8.71, 9.52, and 9.97, respective(ffable
10, Figures 22, 23 and 24). Fat Content and Nmber of Bones were of moderate importance,
receiving ratings of 7.72 and 7.47 (Table 1@igures 25 and 27). With respect to Fat Content, 44
percent of chefs preferred a moderate fat content, 33 percent preferred a high fat content, and only
12 percent preferred a low fat content Figure 26). The chefs' opinions were mixed on the
importance of the product having an empty digestive tractKigure 28), assigning an average
importance rating of 5.09 (Table 10).

As part of the study, chefs were given samples fresh, whole Black Sea Bass to prepare and
evaluate in their restaurant kitchens. Chefs were then asked to report their preferred preparation
method or methods for Black Sea Bag3able 11). Chefs were allowed to select more than one
preferred method, if desired. The mospreferred preparation methods were sautéed 75 percent
of chefs) and baked 26 percent). Sushi, sashimi, and "other" were the nexhost popular methods,
with 23 percent of chefs selecting each.

Product Origin, Production,Promotion and Labeling Characteristics

Chefs assigned moderate importance rating of 6.93 toDomestic Origin/Production of the product
(Table 10 andFigure 29). Similarly, a Certificate of Origin and product route/shipping Traceability
were of moderate importarce to chefs, who assigned themverageratings of 5.73 and 6.86 (Table
10 andFigures 30 and 31). These findings indicate that many chefs are willing to use foreign
produced product and that certification of origin is not so important as long as freshnesand

guality are maintained. This implies that domestic productionper seis not currently perceived by
chefsas an especially important product attribute. However, should imported fish suffer quality or
food safety problems (as happened recently witimports of other food products from China),
domestic production could become more valuable in the eyes of chefs.

With regard to general production methods--farm-raised vs.oceancaught-chefs opinions were
mixed ("ocean-caught" is also known as "wildcaught"). On average, chefs assigned a higher
importance rating to oceancaught(7.78) as compared to farmraised (6.24), but a substantial
percentage of chefs (39 percent) assigned an importance rating of 8 or higher to famaised
production methods (Tablke 10 andFigures 32 and 33). When asked directly which production
method they preferred, 43 percent saidbceancaught, 7 percent said farmraised, and 45 percent
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said that production method dd not matter (the remaining 5 percent of chefs did not answertis
guestion) (Figure 34). This result indicates that although many chefs prefasceancaughtfish, a
substantial percentage (52 percent) either prefer farrraised fish or are willing to substitute farm-
raised fish foroceancaught

Chefs' opinions wee mixed on the importance of organic production methods (average importance
rating 5.93), with about 20 percent rating it unimportant, 20 percent rating it very important, and
the remainder considering it of moderate importance (Table 10figure 35).

On the topic of product promotion/advertising, chefs thought that this was relatively unimportant,
assigning an average importance rating of 3.79 (Table 1Bigure 36).

Similarly, nutritional labeling was thought by chefs to be relatively unimportant (averageating
4.42) (Table 10,Figure 37).

However, chefs' opinions were mixed on the importance of quality cefication (average rating

6.67), with 21 percent rating it unimportant, 32 percent rating it very important, and the remainder
rating it of moderate importance (Table 10,Figure 38).

Monthly DemandModel for Black Sea Bass iMetro Niche Markets

Three statistical regression models were developedo estimate monthly demand forfarm-raised
Black Sea Bass in the upscale seafood/sushi restaurant mark&ach model attempts to explain
pounds offarm-raised BSB purchased per month per restaurant (variable "poundswhich is the
dependent variablein the model). Twelve observationswith all necessary data were available for
each of101 restaurants (not all surveyedrestaurants were included in the regression analysis
because not all restaurant@answered all survey questionmecessary for the regression analys)s
providing 1212 paneldataobservations for the regression analyses (A random effectanodel,
Model 3 below,was used to adjust the analysis for the panelature of thedata.) The twelve
observations for a given restaurant differ from one another by season or bigsh price.

Model 1 is a basic multiple regression modelModel 2adjusts the resuts of Model 1for differing
sampling rates across cities (see Table 1 for sampling rates). Model 3 adjusis results for both
differing sampling rates across cities and the panel nature of the data (i.e., multiple observations
per restaurant). Descriptive statistics for the variables used in the regression models are presented
in Tables 12-16. Table 12 provides descriptive statistics for all four metro areas pooled together,
while Tables 1316 give results for individual cities. Tables 17a and 17b present the results of the
statistical regression models.Table 17a gives regression model coefficient estimates and/alues

for all three models. Table 17b gives model significance and fit results for the three models.

Results of anF-test indicate that Model 1 explains a statistically significant amount of variation in
the dependent variable poundqTable 17b). A likelihoodratio test confirms this result. The
adjusted Rsquared statistic indicates that Model 1 explains 3percent of the variation in the
dependent variable pounds.In general the signs of the coefficient estimates are as expectaigher
Black Sea Bass price (bsbprice) has a negative and significant impact on pounds purchasEde
effect of Black Sea Bass price squared (bsbprsqg)pssitive and significant, indicating that the effect
of BSB price on poundshanges in intensityas BSB price&ehanges Sating capacity of the
restaurant (seatcap) has a positive and significant impactopounds purchased. fie city dummy
variables (philly, atlanta, and sanfran) are significant, indicating that pounds purchased in these
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cities are significantly different from pounds purchased in the default city New Yor{however, this
result loses statistical significance in preferred Model 3 below) Pehaps surprisingly, if the
restaurant experiences problems with the availability of substitute fish specieBom ocean fisheries
(avalprob), then the restaurant purchassis significantly lessBSB(however, this result changes
direction and loses statisti@l significance in the preferred Model 3 below). The seasonal dummy
variables (springd, fald, and winterd) are negative butstatistically insignificant (however, these
variables become statistically significant in the preferred Model 3 below)The effeds of average
entrée price (entreepr and entreepsq) and the percentage of fish sales in overall restaurant sales
(fishintns) have positive but statistically insignificant effects on pounds purchased.

Model 2 correctsthe results ofModel 1 for the effecs of varying sampling rates acrossities. An F
test indicates that Model 2 is statistically significan{Table 17b). The adjusted Rsquared statistic
for Model 2, 0.38,indicates that Model 2 explains only slightly more of the variation in the
dependentvariable (pounds)than doesModel 1 Key coefficient estimatesand statistical
significance(Table 17a)are similar across Models 1 and Z;orrection for variation in sampling
rates acrosscities does not appear tesubstantially affect regression results

Model 3 corrects Model 1 for both varying sampling rates across regions/strata and the panel
nature of the data. The data feature multiple responses from each restaurant, and these "within
restaurant” responses may be correlated. If the responseseacorrelated, the regression procedure
must be adjusted to correct for the correlation.If correlation is present, the unadjusted standard
errors of the estimated regression coefficients will be biased downward, leading to false
conclusions regarding staistical significance. In Model 3, a random effects panel data regression
model (SAS, Proc Mixed, SAS Institute Inc. 26@R03) is used to test for the presence of correlation
among responses from each restaurant and to correcbefficient estimates if corelation is present.
The Ftest and adjusted Rsquared measures of model fit are not appropriate for panel data
regressions with random effects, but a likelihood ratio test is appropria. A likelihood ratio test
indicates that Model 3 is statisticallysignificant, and a Wald Zest indicates that the "within-
restaurant” responses areindeed, correlated, indicating that a panel data regression model such as
Model 3 is necessary

Model 3 is the preferred model as it corrects for both varying samplingates across regions/strata
and correlation among responses from each restaurantn Model 3 the effect of higher BSB prices
(bsbprice) on pounds purchased remains large, negative, and statistically significant. Also, higher
restaurant seating capacity §eatcap) has a positive and statistically significant impact diarm-
raised BSB pounds purchasedWith the panel data correction in Model 3, the variable measuring
availability problems with substitute species (avalprob) loses statisticalignificance. $nilarly, the
three dummy variables measuring differences in BSB purchasing behaviacrossthe metro cities
(philly, atlanta, sanfran loses statistical significance, indicating that wherother factors are similar,
a restaurant in Philadelphig Atlanta or San Franciscavould purchaseabout the same number of
pounds of BSB per month as would similar restaurant in New York. Another difference between
Model 3 and the Models 1 and 2 is that theffects of the seasonal dummy variables (springd, falld
and winterd) become significant in Model 3 indicating that pounds of BSB purchased ifall, winter
and ring seasons ardower than pounds purchased inthe summer season. Yerage entree price
(entreepr) and the percentage of fish sales in overall restaurant e (fshintns) do not have
statistically significant effects on poundsof farm-raised BSBpounds purchased.
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Estimates of Metro Niche Market Demand

The preferred regression model (Model 3) provides estimates of mean BSB purchases per
restaurant per month by season. These per restaurant estimates may be expanded by the number
of restaurants in the niche market to prgect annual aggregataiche market demand for BSB im
particular metro area.

Tables 18a and 18b presentestimates of upscale niche seabd/sushi restaurant quantity

(pounds) demanded for farmraised Black Sea Bass by metro city and season. The estimates
assume that farmraised BSB are sold whole, fresh/chilled, 1:2.5 Ib. in size, at prices equal to the
average prices of comparable/substute fish in each metro area. Model 3 is used to estimateean
monthly demand per restaurant for each metro area by seasoéble 18a,columns 2-5).

Multiplying the per restaurant BSB demand estimates by the estimated number of niche
restaurants in ead metro area (Table 18a,column 1) produces estimates of monthly pounds
demanded by seasomy all restaurants in the nichemarket for each metro area Table 18a,columns
6-9). In all four metro areas, monthly demands are higher in the summer relative ttne¢ other
seasons. Monthly demands per restaurant are higher in New York City and Philadelphia and lower
in Atlanta and San Francisco. The loweper restaurant demands in San Francisco are due
primarily to smaller restaurant size (smaller seating capacit) per restaurant. Niche market
demand for all restaurants in San Francisco is second only to New York City, despite low demand
per restaurant in San Francisco, because San Francisco has the highest estimated number of
restaurants meeting the niche critera (higher even than New York City).

Multiplying each monthly estimate by three months per season and summing across seasons
producesbest estimatesof annual pounds demanded by all niche restaurants for each metro area.
(Table 18b. Mean annual estimates of niche market demand range from 97,066 Ibs./year for New
York City to 21,972 Ibs./year for Atlanta. Table 18b also presents 95 % confidence intervals around
the estimated annual means (i.e., it is 95% likely that each interval contains threie mean annual
niche market demand for its respective metro city.).

Overall, estimated annual demand from just these four metro cities totals over 218,000 pounds per
year.

An Extended Exampldor the New York City Niche Market

Equation 1can be usedvith the estimated coefficient values of Model 30 examine many different
scenariosby varying the values inserted for the variables in Equation.1This exampledevelops and
exploresestimates ofdemand for farm-raised Black Sea Bass in the New York Citiche market.

The coefficient estimates for Model 3 from Table 17a are inserted fortlfe A1 A AEEdddidhi OO
1. The average price of substitute fish in the New York Market ($5.39/Ib.) is used for bsbprice. To
generate a demand forecast for an "average" month, values of 0.25 are substituted for each of the
guarterly seasonal dummy varable springd, falld and winterd. @her variables are set at their

mean valuesfor the New York City metro area (Table 13), with the exception$at bsbprsq is set
eqgual to bsbprice squared, entreepsq is set equal to entreepr squared, and the variable seat is
omitted entirely from the regression equation (because variable seasonal was always equal to zero
in the sample data).(The values bsbprsq and entreepsg from Table 13 are not used in the
regression equation because the averagémeans)of squaredvalues as giverin Table 13are less
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than the squares ofaverage valuefor non-linear relationships, and it is the square of the average
value that is desired for use in the regression equatiop With these values, Equation 1 predicts
mean poundsof farm-raised Black Sea Bagsurchased per month per restauranton averageacross
seasonsfor the New York City metro niche market; this average is 293dbs./month. Multiplying
the pounds per restaurant permonth by 12 months per year ancy the number of resaurants in
the New York City niche market (273 restaurantsproduces an estimate of the annual aggregate
demand forfarm-raised BSB inthe New York City niche marketof 97,066 |bs./year, with a
corresponding 95 percent confidence interval 066,284 Ibs./year to 127,762 Ibs./year.

Equation 1 can be used to estimate changes in demand dueatochange in BSB price. Suppose
growers decide to sellfarm-raised BSB for $7.00/Ib. while the price of substitute fish remains at
$5.39. Equation 1 predicts that avexge demand per New York City niche market restaurant would
fall to 17.5 Ibs./month (57,357 Ibs./year for New York City niche market).Figure 39 shows the
estimated New York City Niche Market Demand Curve for farmaised Black Sea Bass (200@ear
dollars). This curve shows how the quantity of Black Sea Bass purchaseddiyNew York Cityniche
market restaurantsin total depends on theBSBprice paid by restaurants to suppliers/wholesalers
(all other factors held constant). The horizontal axis gives estiated annual pounds of farrraised
Black Sea Bass demanded (purchased) in total by all New York City restaurants in the niche market.
The vertical axis measures wholesale price paid by restaurants to suppli&ior whole, chilled/fresh,
farm-raised Black Sa Bass 1.8.5 Ibs. in size.

Returning to the scenario of BSB sold for $5.39/Ib., the effect of season on New York City niche
market demand can be estimated by substituting appropriate values for the seasonal dummy
variables springd, falld and winterd n Equation 1. With all three seasonal dummy variable values
set to zero, Equation 1 predicts 31.32 pounds of farfraised Black Sea Bass purchased per month
per restaurant on average in the summer season (the default season). Setting the springd seasonal
dummy variable to one while holding the values of the other seasonal dummies at zero produces an
estimate of 29.47 for mean pounds of fararaised Black Sea Bass purchased per month per
restaurant on average in the summer season in the spring season. Sarljl, estimates for mean
pounds purchased per month per restaurant in the fall and winter seasons are 29.36 Ibs./month

and 28.36 Ibs./month.

The coefficient of 0.125 on the restaurant seating capacity variable (seatcap) for Model 3 (Table

17a) indicates tat for every 100-seat increase in seating capacity in a given restaurant, farmised
BSB purchases increase by 12.5 Ibs./month for that restaurant, on average.

DISCUSSION AND CONUBIONS

The purpose of this study was to invesgjate high-value restaurart niche market demand for farm
raised Black Sea Bass (BSB) several major metropolitan areas. Researchers at North Carolina
universities are leaders in developing the biotechnology necessary to groBSBusing state of the
art Recirculating AquacultureSystems (RAS) technology With recent progress irthe development
of RAS method for growing BSBin North Carolina, entrepreneurs are considering the construction
of commerciatscale RAS production facilities. The objective of this study wasdssist
commercialization of the BSB production technology in the state bgssesing the potential demand
for farm-raised BSB in the highvalue market channel of direct sales to restaurants in large
metropolitan areas of the United States. A prior study (Wilde 2008pund very good market
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acceptance of BSB within the state of North Carolina and called for an investigation of large
metropolitan markets outside the state.

Oceancaught BSBs a historically premium seafood product with high economic valueThe
decrease in ocean catches due to overfishing has raised interest in the production of BSB using
aquaculture methods. The traditional high-value retail market for BSB is characterized as a niche
market of upscale, gourmet, white tablecloth restaurants. In thisstudy, the upscale niche
restaurant market for BSBis defined as those seafooderving, nonbuffet restaurants with an
average dinner entrée price greater than or equal to $12.

Four major metropolitan markets were investigated: New York City, Philadelpa, Atlanta and San
Francisco. The first three cities were selected due to their proximity to North Carolina and
potentially large markets. San Francisco was selected as a representative West Coast city to
ascertain whether there were any significant dferences between West Coast and East Coast cities.
Differences between the coasts might exist due to differences in seafood types and availability,
differences in ethnic populationswith different food preferences, etc.

A total of 857 seafood/sushi restaurants were identified in New York City. Similarly, 490
seafood/sushi restaurants were identified in Philadelphia, 653 in Atlanta, and 714 in San Francisco.
Not all seafood/sushi restaurants met the criteria for being in the "upscale" niche marketn New
York City,273 (36%) of seafood/sushi restaurants were in the upscale niche marke87 (19%) in
Philadelphia, 85 (13%) in Atlanta, and294 (41%) in San Francisco

Seafood and Japanese/sushi restaurants the upscale niche market were selected aandom and
contacted until 30 completed surveys were obtained from each metro citysgbsequentanalyses
were adjusted for different sampling rates across cities). Survey response rates varied from 49 to
75 percent across cities. Restauranthefs preparedand evaluated fresh, whole, farrraised BSB
and completed a market research survey that collected information on the chefs' impressions,
preferences and potential purchase intentions regarding BSB.

In terms of generalrestaurant characteristicsin the niche market, the survey found thativerage
seating capacity per restaurant was 139.6average dinner entrée price was $24.71he percentage
of restaurant sales attributable to fish averaged 22.8 percerind all restaurants in the sample
were open yearround (no restaurants were open only seasonally)Most (42%) restaurants in the
niche market purchase fish on a daily basis, with the remainder purchasing weekly and dail@ver
60 percent of customers were local city residents, while about 18 percent wetecal suburban
residents, and about 14 percent were touristsSan Francisco restaurants were smaller (smaller
seating capacities) than those in other sampled cities. New York City and Philadelphia had higher
than average entrée prices, while entrée pricein Atlanta and San Francisco were lower. Sales of
upscale seafood restaurants in Philadelphia and San Francisco were relatively more "figkensive"
(fish accounted for 2527 % of sales) than were sales of similar restaurants in New York City and
Atlanta (fish accounted for 1820 % of sales).

Twenty-five percent of niche restaurants repored that they currently purchase Black Sea Bass
(when availablefrom ocean fisherieg. Hghty-one percent of restaurants reported that they would
purchasefarm-raised Black Sea Bass if it were available at a price similar to that of comparable fish
species, while eightyeight percent reported that they would buy BSB if it were available for a price
twenty percent less than that of comparable fishWith regard to gereral production methods--
farm-raised vs.oceancaught-chefs' opinions were mixed. When asked which production method
they preferred, 43 percent saidoceancaught, 7 percent said farmraised, and 45 percent said that
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production method did not matter (the remaining 5 percent of chefs did not answer this question)
This result indicates that although many chefsurrently have a preference foroceancaughtfish, a
substantial percentage (52 percent) either prefer farrraised fish or are willing to substitute firm-
raised fish foroceancaught With respect to current seafood suppliers, the metro markets of New
York City and Philadelphia appear to be more concentrated, with many restaurants obtaining
seafood from a few dominant wholesaler/suppliers, whereas resturants in Atlanta and San
Francisco obtained their seafood from a wider variety of suppliers.

An often important factor in determining demand for a new product such as farmaised Black Sea
Bass is the availability of substitute products, in this casether fish species thought to be similar to
BSB in terms of preparation methods and consumer acceptance. Chefs were asked "What other fish
would be most comparable to Black Sea Bass in your business? That is, Black Sea Bass would be a
reasonable substitue for what fish?" Chefs reported that BSB could be considered a
comparable/substitute product for a variety of fish speciesbut snapper, grouper and striped bass
were the most commonly reported substitutes.Chefs' opinions on striped bass were mixed, é\W

York City and Philadelphia chefs commonly compared BSB to striped bass, but not one Atlanta chef
made this comparison.

Seafood products are sometimes unavailable at any price due to seasonal fisheries or fishing
regulations. Aquaculture production provides a way of ensuring a continuous supply of fish. A
majority of chefs thought that continuous availability of seafood projects was important. Over
twenty percent have experienced problems with the availability of fish comparable to BSB, and over
forty percent have experience problems witlthe availability of ocearrcaught BSB

Niche market restaurant chefs were asked to assess several product characteristics of thacRlISea
Bass product samples. In terms of project form, the vast majority of chefsgberred fresh/chilled
fish instead of live fish or frozen fish fillets. Befs were given samples of fresh, whole Black Sea
Bass to prepare and evaluate in their restaurant kitchens. The megteferred preparation

methods were sautéed 75 percent of chefd and baked @6 percent). Sushi, sashimi, and "other"
were the next-most popular methods, with 23percent of chefs selecting eachiish size (whole
weight in pounds) was deemed very important by chefswith the optimal/preferred fish size being
1.5 to 25 Ibs. Relatively few chefs were interested in fish 1 Ib or less in size, even at a discounted
price. Those chefs interested in smaller fish were located in New York City and PhiladelphianeO
reason for the importance of fish size is fillet yield, whie most chefs rated highly important. The
importance of fish size provides another advantage to aquaculturghe size of farmraised fish can
be tailored to each chef's preference.

Not surprisingly, chefsrated taste and freshness as the most importargroduct characteristics.
This is an encouraging result for aquaculture, as farms can typically provide neday delivery of
harvested product, ensuring freshnessAspects of taste and freshness include: visual appearance,
skin color, flesh (meat) colortexture, fat content, number of bones and whether the fish are
shipped with an empty digestive tract (purged before shipping). Chethought that the visual
appearance of the product was very importantemphasizing theneed for careful handling when
harvesting, packing and shipping fish. Skioolor, flesh color, andtexture also received high
importance rankings, while fat content and umber of bones were of moderate importance. With
respect tofat content, most chefs preferred a moderate to high fat cdent. This result is also
encouraging for aquaculture, as farms can control the fat content of the product by adjusting feed
composition. Chefs' opinions were mixed on the importance of the product having an empty
digestive tract, with chefs in the San Fancisco market assigning higher importance to this product
characteristic. Chefs' opinions were mixed on the importance of organic production methodsvith

Pagel8



Assessing Metro Nthe Market Demand for North Carolina Mariculture Products

the majority considering it of moderate importance. Chefs thought that nutrition labeling and
product promotion/advertising by the fish suppliers wererelatively unimportant. However, chefs'
opinions were mixed on the importance of quality certificationwith a third of chefs rating it highly
important.

Domestic origin/production and certification of product origin were of only moderate importance

to chefs. Of the four metro markets, Atlanta chefs indicated greater preference for domestic
seafood. These findings indicate that many chefs are willing to use foreigproduced product and
that certification of origin is not so important as long as freshness and quality are maintained. This
implies that domestic production,per se is not currently perceived by chefs as an especially
important product attribute. However, should imported fish suffer qualty or food safety problems
(as happened recently with imports of other food products from China), domestic production could
become more valuable in the eyes of chefs.

Three statistical regression models were developetb estimate demand for farm-raised BB in

niche metro markets. The results of the preferredregressionmodel (Model 3, which correctsor
both varying sampling rates acrossnetro cities and the panel nature of the datpindicate that BSB
price, restaurant seating capacity, and season of tlyear have statistically significant effects on BSB
demand, but arerage entree pricethe percentage of fish sales in overall restaurant saleand
availability problems with substitute speciesdo not have statistically significanteffects. In the New
York City niche market, for example, an increase in BSB price from $5.39/Ib. to $7.00/Ib. decreases
BSB purchases from 29.63 Ibs./month per restaurant to 17.5 Ibs./month (assuming the price of
substitute fish is $5.39/Ib. the average price of substitute fishnithe city). For every 100-seat
increasein seating capacity in a niche marketestaurant, farm-raised BSB purchases increase by
12.5 Ibs./month for that restaurant, on average Restaurants purchase significantly more BBin the
summer season relative tahe fall, winter and spring seasons.Regression results also indicat¢hat
when factorssuch as seating capacity and season are the satie number of pounds of BSB
purchased per month by a restaurant in any of the three cities is approximately the same

The preferred regression model (Model 3) provides estimates of mean BSB purchases per
restaurant per month by season. These per restaurant estimates may be expanded by the number
of restaurants in the niche market toestimate annual aggregate niche rarket demand for BSB in a
particular metro area. Monthly demands per restaurant are higher in New York City and
Philadelphia and lower in Atlanta and San Francisco. The lowest monthly demands in San
Francisco are due primarily to smaller restaurant sizésmaller seating capacity) per restaurant.
Total niche market demand for all restaurants in San Francisco is second only to New York City,
despite low demand per restaurant in San Francisco, because San Francisco has the highest
estimated number of restawants meeting the niche criteria (higher even than New York City).

Assumingthat farm-raised BSB are sold whole, fresh/chilled, 1:2.5 Ib. in size, at prices equal to
the average prices of comparable/sustitute fish in each metro area, man annual estinates of
aggregateniche market demand range from 97,066 Ibs./year for New York City to 21,972 |bs./year
for Atlanta (Table 18b). Overall, estimated annual demand from just these four metro cities totals
over 218,000 pounds per year.In summary, there issignificant demand for farmraised black sea
bass in upscale niche metropolitan markets at prices that would be profitable to NC growers.

Although the regression modeldemonstrates the effects of included variables on BSB purchases,
some additional, hghly influential factors affecting BSB demand remain to be investigated. Interest
rates, financial lending, gas prices and the real estate market are just a few examples of highly
variable aspects of the US economy thatn affect seafood/sushi restaurats, their customers, and
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