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Per Capita Annual Utilization
and Consumption of Fish and Shelifish

in Hawaii, 1970-77

LINDA L. HUDGINS

Introduction

In 1977, the U.S. per capita con-
sumption of edible (meat-weight) fish
and shellfish was 5.82 kg (12.8
pounds). It has been speculated that the
per capita consumption of fishery prod-
ucts in the State of Hawaii is considera-
bly higher than the U.S. average. Nu
studies have been done to verify this
speculation.

This paper is an attempt to quantify
the actual consumption in Hawaii for
the period 1970-77. This quantification
required computation of the total sup-
ply of fish and fishery products availa-
ble in Hawaii. The total supply wa:
then adjusted to edible weight and di-
vided by the population. The result is
that the per capita consumption rate ii
Hawaii for 1977 was about 77 percent
higher than the U.S. average.

Foreign imports represented, in
1977, approximately 54 percent of the
total supply of fish and shellfish in
Hawaii. Therefore, a section and tables
are included in which these imports are
disaggregated by quantity, value, and
type of preparation for 1970-77; and by
major product and major country of
origin for 1976 and 1977.

An effort was made to calculate the
per capita figures with the same
methodology as that used in ‘‘Fisheries
of the United States’’ (Bell, 1978)
where national per capita estimates are
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published. The units of quantity and
measurement in this report are nct
exactly comparable in some cases.
These measurement discrepancics, as
indicated in the table notes, should not
hinder the usefulness of these prelimi-
nary estimates, however.

Data and Methods

The State cf Hawaii has three major
sources of commercial fish and fishery
products for human consumption: 1)
Local catch, 2) imports from foreigi
countries, and 3) interstate shipments
from the maintand United States. Table
| gives totals for these sources. Hawaii
landings are shown in round (live)
weight as reported by the vessels to the
State of Hawaii, Division of Fish an.l
Game. Foreign imports and interstate
shipments are in net product weight, as
recorded at the port by U.S. Customs
sfficials and published by the U.S.
Bureau of the Census (1970-77) and the
U.S. Army Corps of Engineers (1970-
17).

Hawaii per capita utilization. of fish
and shellfish (Table 2) is determined
1sing total supply of fishery products.
~ithout .adjustment for beginning or
ending stocks, foreign exports, or de-
fense purchases. Table 3 gives a com-
parison of the United States and Hawaii
per capita utilization rates. Table 4
gives U.S. per capita consumption of
fish and shellfish as published by the
National Marine Fisheries Service.

Hawaii per capita consumption in
Tables 5-7 is based on pounds of edible
(meat-weight) fish. Figures for Hawaii
in Tables 5-7 are adjusted for foreign
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Table 1.—Total Hawell supply of commercial fieh snd
mdmdl‘.hMundoo!pom.w.owquyw,
1970-77.

Local Inter-
commer- state
cial Foreign ship-
Year landings?  imports? ments* Total
1970 11,2623 229603 568060 40,138.6
1971 17,1598 18,6813 57640 41,805.1
1972 14,7547 28,9536 4,6820 48,390.3
1973 143824 21,3469 23,9500 39,679.3
1974 11,323.7 244672 40880 39,858.9
1975 97245 220156 43620 38,102.1
1976 152723 19,8463 4,004.0 39,2126
1977 13,7634 30,9913  7.650.0 52,4247

'Based on the total supply of edible fishery products, without
taking into consideration beginning or ending stocks, ex-
vorts, or defense purchases.

State of Hawali, Department of Land and Natural Re-
sources, Division of Fish and Game. Reports in round

weight.

.S, Bureau of the Census (1970-77). Reported in net pro-
duct weight.

*U.S. Army Corps of Engineers (1970-77). Reported in net
product weight.

exports of fish and shellfish and ship-
ments of canned tuna and fresh and
frozen fish to the mainland United
States. Supply of cured fish for con-
sumption includes fish dried, salted,
smoked, or kippered whether canned or
not. Cured supply does not include
local production of cured fishery prod-
ucts. Raw inputs for local production
are counted under fresh, frozen, or chil-
led. Supply of canned fish for consump-
tion includes fish of all preparations in
airtight containers, most of which are
cans.

The State of Hawaii has three vari-
able components of population in addi-
tion to the civilian resident population:
Military, visitors, and foreign immi-
grants. Military includes those who are
serving in the armed forces and either
actually residing in Hawaii or stationed
aboard a ship homeported in Hawaii.
Since 1971, the military has stabilized
at around 6 percent of total de facto
population (those actually present in the
State). Military dependents are counted
as part of the resident civilian popula-
tion. There are approximately 1.15 de-
pendents per military member in
Hawaii. Visitor population, estimated
by the Hawaii Visitors Bureau, during
1978 was around 9 percent of the total
population based on the annual average
number of visitors present. Approxi-
mately 8 percent of the civilian resident
population of Hawaii in 1970 were
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Table 2—Per capita utilization ot fish and sheiifish in Hawali by yesr, source of fish, and two pop groupe, 1970-77.

Resident civilan and military population Resident civiian, military, and visitor population .
Per capita utiization Per capita uiiization
Total resident Interstate Total resident Visitors Interstate
civilian and Armed Total shipments civitian and present shipments
military popula- forces Hawail Local and military plus {annuel Local and
tion, 1 July {1.000 supply commercial foreign visitor Aath age) foreign
Year (1,000 persons)’ persons) (1,000 Ib)? catch imports  Total (1,000 persons)' (1.000 persons) caich imports  Totsl
1970 7758 53.2 40,138.6 145 372 51.7 803.4 e 141 359 50.0
197 800.9 508 41,6051 214 305 51.9 833.3 419 207 203 50.0
1972 8233 52.0 48,390.3 179 40.9 58.8 865.9 513 170 38.9 559
1973 844.1 58.1 39,679.3 170 303 473 895.9 616 16.1 28.2 44.3
1974 855.4 5715 398589 13.2 V.4 488 913.6 86.0 124 3.2 438
1975 867.9 589 38,1019 11.2 304 4186 927.7 68.8 10.5 204 389
1976 8835 57.8 39,2126 173 271 444 952.7 785 160 252 41.2
1977 894.7 56.5 52,424.7 154 43.2 58.6 9725 86.8 14.3 397 54.0
! Hawaii. Department of Planning and Economic Development (1978:6).
2 Table 1, unadjusted for beginning and ending stocks, exports, or def purchases. imports of fishery p
Table 3—United Ststes and Hawali total supply Tnbls 4.—Unied States per capita eonummlon of commerciel fish and
{mililon pounds) and per cepita utliization (pounds) . sheilfish by year and three types of 1970-77.
of commercial lld; and sheilfish by year, 1970-77. P., OIP"G consumption (Ib)
otal Total per capita Civikan Fresh
supply’ utikzation* resident population and
Year Us. Hawaii US3? Hawail fear (milion persons) trozen Canned Cured Total
1970 11,474 41.13 56.0 51.7 1970 2017 69 45 04 118
1971 11.804 43.11 57.0 519 1971 2043 6.7 43 05 1"s
1972 13.849 49.68 66.3 58.8 1972 206.5 7.2 49 04 125
1973 10,378 40.94 493 473 973 208.1 75 50 04 129
1974 9,875 40.85 46.6 468 1974 209.7 7.0 48 04 122
1975 10,129 36.95 A74 416 1975 2114 74 43 04 121
1976 411,558 40.55 53.7 44.4 1976 22130 8.2 43 05 13.0
1977 410579 5363 488 586 1977 2147 78 48 04 128
Total supply for U.S. includes nonedible and industrial 'Bell (1978:72).
fishery products not included in tatal supply for Hawail. 2Preliminary.
2Population is 1otal resident civiian and miktary popula-
tion present on 1 July.
3Bell (1978:70).
‘Preliminary.
Tebls 8.—Hawall per capita * of fish and Teble 8.—Hawali per cap ption of fish and sheilifish
shailfish by year and three categories of preparation, 1970-77. byywmdmwmv., P 1970-17 annust gy
visitor p
Total civiéan Per capita cons
had mption (16} Total civiian
1 July Fresh and resident population mption
Yeur (1,000 persons) trozen Canned? Cuwred? Totat plus visitors Per capita consu ®)
1 July Fresh and
1970 7228 194 53 1.0 257 "
1871 7501 205 48 07 258 You (1000persons)  frozen Canned! Cured® ol
1972 ma3 171 88 0.8 245 1970 766.2 18.9 5.0 0.9 248
1973 785.9 167 38 09 214 1871 7920 19.4 43 0.7 244
1974 7079 14.0 4.7 0.6 193 1972 8226 16.0 8.2 08 230
1975 809.0 153 a8 07 196 1973 8475 155 35 0.9 199
1978 825.7 153 4.3 08 204 1974 863.9 129 44 0.9 18.2
1977 838.3 17.8 4.0 0.9 2.7 1975 a77.8 14.1 34 0.6 101
K Jor bagning and ending ¢ and miltry purchases. or? %'3 1 36 os s
Mhmbvomb'uﬂm countries from the Honolulu Customs district. - . -
2includes preserved and prepared which are canned but not induded in cured. HUnadj and ending , and militery purchases.
3Does not include local production. Mpmm-mtmmmum&manu
2includes preserved and prepared which are canned but not inciuded In cured.
3Does not indude local production.

foreign born persons from the People’s  countries have substantially higher per  These three components of population
Republic of China, Taiwan, Japan, capita fish consumption rates than that may account for over 20 percent of the
Korea, and the Philippines. All of these of the United States (Bell, 1978:74).  actual population present in the State at

February 1980 17




a given time. For this reason, per capita Foreign Imports rankings of these countries vary be-

consumption was calculated for

various tween 1976 and 1977. However, the

Imports from foreign countries in

measures of ulation which would major five countries w Hebrid
. pop ° 1977 represented 54 percent of the total Jor 1 h (Ne s,
include these groups. Philippines, Taiwan, Japan, and
supply of fish, fishery products, and
. s . Panama) are the same for both years.
shellfish in Hawaii. Table 8 gives these Fiii had ded Hawaii
imports by year and type of prepara- | iji had no recorded exports to Hawaii
mpol . in these categories for 1977.
tion, aggregated over countries. All of A e
. Table 10 gives imports to Hawaii *‘in
these products are designated for irtich . ** Shellfish
Table 7.—United Stetes and human consumpti Val d- cans or airtight contaimers. etins
ption. Values are una . .
Hawall total per capita coneump- . and anchovies are the major products.
tion (pounds) of commerclal fish justed and reflect customs values. Cus- In 1972. the major sardine exportin
and sheilish by year, 1970.77.! toms value generally represents avalue - - érazil Unite dp;’(ingg
Totat per : : [ =
in the foreign ¢ , and therefore
capita consumption he foreig country, an here: 0 dom, and Denmark. In 1973, only Den-
Year TS hewaF excludes U.S. import duties, freight, - . .
S. aw : . mark is recorded as exporting sardines
1970 118 257 insurance, and other charges incurred . O p
o7y " : . .. . to the Honolulu customs district which
S 258 in bringing the merchandise to the . .
s 129 e United States. This value may not is reflected in the much lower 1973
1 .
¢ ; . figure. The category m: ‘‘other”’
e 122 192 reflect the actual transaction value. ingthis and subast:guenl m?:]l:::e ret:eer:ts
1976 3130 204 Table 9 gives imports to Hawaii of . q P
1977 3128 227 . other species which the U.S. Customs
oo o o e fresh, frozen, or chilled fish and aggregates under the heading *‘not
popuiation. an resident shellfish by major country of origin, elgsiwﬁere specified.” g
“Unadpusted for beginning and end- quantity, and customs value. Relative pe :
ing inventories and military pur-
chases.
IPreliminary.
Table 8.—Foreign imports to Hawall of fish and fish pr for human by yeer, type of prep quantity and value,! 1970-77.
Fish products
Fresh, chilled, Fish in airtight (pastes, balls.
Total trozen Cured containers sticks, roe) Al sheiifish
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Vaiue Quantity Vaiue
Yow  (1,000k) ($1.000) (1,0000b) ($1,000) (1000f) ($1,000) (1.000®) ($1.000) (1,000b) ($1.000) (1.000k)  ($1.000)
1970 22,0063 103548 194179 63769 811 784 4221 2155 4817 3748 25575 3,309.2
1971 186812 106331 138930 51462 850 868 9743 3977 8100 4791 29190 45233
1972 280538 157556 23,6938 08169 858 470 13179 4973 11235 6083 27328 4,685.1
1973 213469 136335 164965 77033 1195 2129 8533 3014 12228 8789 26549 44570
1974 244672 173033 19,3400 101828  113.4 1453 7675 5016 13427 8542 29036 5819.4
1975 220158 133034 173200 78152 870 199 8161 4331 15832 11140 22088 39111
1976 108483 14,1854 149173  7,380.1 1310 1633 8773 5005 18340 11184 22867 5023.1
1977 309913 228754 264489 157203 948 1528 7482 s212 13874 11512 23140 53211

1Cy

vaive g
the mumlndu to the UnM States. This vaiue may not refiect the actual transaction vaiue. These vaiues are unadjusted.

avalusiin the foreign country, and therefore excludes U.S. import duties, freight, and other chargesi d i

Teble 9.—imports of fresh, frozen, chitied fish and
shelitish by major countries of origin,’ quantity, end

value! 1978 end 1977.
1976 1977
Country Quantity Customs Quantity Customs
ot (1,000 value (1.000 value
origin ) {$1.000) [J] ($1,000)
Fish
New Heb>-
rides 60169 32163 190147 119910
Philip-
pines 238 19.5 3.345.9 865.4 Table 10—Foreign imports 10 Hawsli of fishery ems, canned snd in airtight
Tawan 18761 14113 27494 20196 containers, alt manner of preparation, net weight in thoussnd pounds, 1970-77.
Japen LA S S S o Yesr Ssimon Swdnes Tuna Anchovies Sheiish Oter  Towml
Fiji 1,180.0 538.7 - — 1970 1886 45.0 95.0 5468 1,323.6 206.9 1,745.7
1971 459 182.5 85.6 153.3 12187 507.0 2,193.0
Shelitsh 1972 68.2 3895 55.2 228.4 1,247.0 5768 2,564.9
New Zoa- 1973 " 26.9 787 2421 12285 506.0 2,079.2
land 248.1 1,407.9 2130 15140 1974 18 218 1200 2131 18968 401.0 26683
Taiwan 134.7 4575 938 369.0 1975 " 85 1120 358.5 1,315.9 339.0 2131.9
Japan 423 1293 18.6 61.4 1976 ") 343 139.3 355.7 1,318.8 348.0 2,197.1
x X . 1,2434 355.5 1,989.8
County of origin as determined by U.S. Customs. 1977 118 “2 208 083 243
2See footnote 1, Table 8. Nons reported.
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Table 11 reflects edible fishery prod-
ucts by major type of preparation.
Tuna, fish fillets, and shellfish compose
over 90 percent of the total fresh and
frozen imports to Hawaii for 1976 and
1977. The itemized entries under
“‘canned’’ for 1976 refiect over 60 per-
cent of the total quantity of canned im-
ports to Hawaii and for 1977 over 78
percent. The category *‘Other fish and
shellfish’’ reflects the sum over type of

preparation of the ‘‘not elsewhere clas-
sified"” specifications.

Table 12 represents estimated per
capita consumption of foreign imports
by type of preparation, adjusted to
pounds of edible fishery products di-
vided by civilian resident population of
Hawaii on 1 July of each year.

Summary and Conclusions
The tabulated data show that the total

Table 11.—Foreign kmports of edible fishary products to Hawall, by principa
Rems, 1978 and 1977.
1976 1977
ftem 1,000 tb $1,000" 1,000 tb $1,000"
Frosh and frozen
Tuna
Albacore 51776 2,980.8 14,9598 10,183.9
Skipjack 2,200.2 8275 23437 598.7
Yellowfin 4,138.3 1,507.9 5,287.8 2,158.9
Fillets 2494.1 1,832.1 3.253.1 2,358.4
Sheilfish
Clams 29.2 278 17.3 286
Lobsters 20768 16198 2455 1,854.9
Shrimp and prawns 2429 779.2 1375 486.9
Other 948.6 551.5 637.4 §78.2
Canned
Salmon 0 0 116 226
Anchovies 355.7 940 305.3 944
Sardine
Notin ol 239 8.0 Q7 253
Tuna 1393 128.3 296 352
Bonito and yetiowtal 31 75 22 6.1
Clams 1821 2340 174.8 275.7
Shrimp 314 579 505 104.9
Other 5100 549.5 474 .4 7684
Cured
Pickied, salted, or
dried 5778 1,078.5 718.2 1.278.6
Smoked or kippered 813 805 571 80.4
Other fish and shelifsh 24152 20206 22408 2,139.1
Total edible
fishery products 19,848.3 14,1854 30,991.3 22875.2

See lootnote 1, Table 8.

Table 12—Estimated Hawail per capita consumption of foreign imports of fish, fishery products, and

shelltish by year and type of preparstion, 1870-77.)
Total civiian .
N Per capita (b)
population, Fresh, Oried, saited, Fishin Pastes,
July 1 chilled, pickied, smoked, airtight balis, Shell-
Year (1,000 persons) frozen? kippered containers sticks fish Total
1970 7226 6.2 01 06 0.7 0.5 8.1
mnwn 750.1 48 01 13 1.1 a7 2.0
1972 ma 55 0 1.7 15 07 95
1973 7859 50 02 11 16 05 84
1974 7197.8 34 0.1 1.0 1.7 a4 6.6
1978 809.0 a7 LA 10 20 0.4 B2
1976 825.7 38 02 11 20 04 75
1977 838.3 20 0.1 09 1.7 03 5.0
'Unadjusted for exports, defe: ginning or ending stocks

Based on imported weight which nmwroduclwmm Inlomocasosimstsmnar weight; in others, his is whole or

round weight. Cusioms reports only net product weight.
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per capita consumption of fish and
shellfish in the State of Hawaii has been
higher than the U.S. average over the
entire period 1970-77. Specifically, the
following conclusions can be drawn
about fish and shellfish consumption:

1) United States per capita total con-
sumption has followed a slight upward
trend—from 1973 to 1977, consump-
tion varied between 5.45 and 5.91 kg
(12 and 13 pounds).

2) Hawaii per capita consumption for
alt fish products followed an unclear
trend over the period. Consumption de-
clined dramatically from 1972 [11.14
kg (24.5 pounds)] to 1974 [8.77 kg
(19.3 pounds) J and has since followed a
solid upward trend.

3) Per capita consumption of fresh
and frozen fishery products in Hawaii
has ranged from 206 percent (in 1971)
to 87 percent (in 1976) above the na-
tional average.

4) Per capita consumption of canned
fishery products in Hawaii-since 1973
has been below the U.S. average.

5) Per capita consumption of cured
fishery products in Hawaii has been
ubove the U.S. average for the period.
Since this does not include local Hawaii
production, the cured fishery products
consumption rate in Hawaii is actually
higher than the data indicate.

These results show that the most pro-
nounced decline in the 1972-74 period
occurred in the fresh and frozen catego-
1y. During this time, factors which may
have possibly caused the decline were:
i) A change in tastes due to the public
concern over high mercury content in
large pelagic fishes. Market observers
during this period report that the local
fishermen were unable to sell many of
their fish and that it is conceivable it
would have taken several years for the
consumers to return to their higher pre-
ference levels for fish. 2) The observed
reduction in the quantity of local supply
during 1972-74 was possibly a result of
a decline in demand due to a change in
tastes. 3) At the same time (1972) the
visitor population began to grow much
faster (12.2 percent annually) than the
civilian resident population (2.1 per-
cent annually). This visitor population
may exhibit differential consumption
rates that are higher or lower than the
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resident population. However, any ef-
fect other than an absolute increase in
the population is indeterminant. A di-
minished supply of fresh fish combined
with a larger population base would re-
sult in a lower observed per capita con-
sumption rate.

Hawaii has a large recreational
fishery. The decline in the fresh catego-
ry may be modified when consumption
by recreationalists that is not reported in
the commercial catch is taken into con-
sideration. Yearly data for recreational
landings as a separate category are not
available. A recent study! used
Kailua-Kona, Hawaii, survey informa-
tion to estimate gamefish catch by
commercial and recreational troller
vessels for 1976. The authors’ ‘‘Esti-
mate I'’ (Table 4) represents an adjust-
mient to-statewide Division of Fish and
Game data which accounts for underre-
porting and differential vessel catch
rates by vessel category. When this es-

!Cooper, J. C.,and M. F. Adams. 1978. Prelimi-
nary estimates of catch, sales, and revenue of
game fish for the fishery conservation zone
around the main Hawaiian Islands, by types of
trotl and longli Is and by species, 1976.
Unpubl. rep., 10 p. Southwest Fisheries Center
Admin. Rep. 24H, Natl. Mar. Fish. Serv.,
NOAA. Honolulu, HI 96812.
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timate was considered, the total Hawaii
supply of fish and fishery products (for
1976) increased from 17,829,909.1 kg
(39,212,600 pounds) to 18,432,090.9
kg (40,550,600 pounds), per capita
consumption of fresh and frozen fish
increased from 6.95 kg (15.3 pounds)
to 7.32 kg (16.1 pounds), and total
Hawaii per capita consumption in-
creased from 9.27 kg (20.4 pounds) to
9.64 kg (21.2 pounds).? Consumption
of canned and cured fish are unaffected.
It should be noted that the above esti-
mate should therefore be considered as
an approximation of one component of
total recreational catch, that component
caught by troller vessels and sold. Rec-
reational catch that is not sold does not
have to be reported.

Estimates of per capita consumption
rates and the trends of these rates pro-
vide valuable input to research and pol-
icy planning. Specific determinants of
this consumption have not been ad-
dressed here. However, these results
have implications in particular for the
Hawaii fishing industry, the aquacul-
ture development program in Hawaii,

*Population is total resident civilian.

the State of Hawaii Fisheries Develop-
ment Plan, and Regional Fishery Man-
agement Plans.
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