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Per Capita Annual Utilization 
and Consumption of Fish and 
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 . 8 2  kg (12.11 
pounds). It has been speculated that thc 
per capita consumption of fishery prod- 
ucts in the State of Hawaii is consider;i. 
bly liiglier than the U.S. average. N$i 
studies have been done to verify thi i 
speculation. 

This paper is an attempt to quantify 
the actual consumption in Hawaii for 
the period 1970-77. This quantificatioii 
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 i i i  

Hawaii for 1977 was about 77 percent 
higher than the U.S. average. 

Foreign imports represented, in 
1977, approximately 54 percent of thd 
total supply of fish and shellfish iii 
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 pepcapita estimates are 
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published. The units of quantity and 
measurenient 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 preliiiii- 
nary estimates, however. 

Data and Methods 
The State cf Hawaii has three major 

iources of commercial fish and fishcry 
products for human consumption: 1) 
Local catch, 2) imports from foreigii 
countries, and 3) interstate shipment; 
From the mainland United States. Table 
I gives totals for these sources. Hawaii 
landings are shown in round (livc) 
weight as reported by the vessels to thi: 
%ate of Hawaii, Division of Fish a d  
Game. Foreign imports and interstate 
,;hipments are in net product weight, a.; 
!.ecorded at the port by U.S. Custorn:; 
)fficials and published by the U.S ,  
i3ureau of the Census (1970-77) and thc 
U.S. Army Corps of Engineers (1970. 
77). 

Hawaii per capita utilization of fish 
md shellfish (Table 2) is determined 
.\sing total supply of fishery product:. 
nithout .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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Year lurdlngs‘ impao’ msnW TWI 

1970 11262.3 22.980.3 5,686.0 40.130.6 

1972 14.754.7 28.953.6 4,882.0 46.380.3 
1973 14.382.4 21.346.9 3.950.0 39.6T8.3 
1974 11.323.7 24,467.2 4.00.0 39.Ed.B 
1975 9.724.5 22.015.6 4.362.0 36,102.1 
1976 15.272.3 19846.3 4,094.0 39.212.8 

i97i 17.i5s.o m.wi.3 5 . 7 ~ 0  4i.ws.i 

i s n  13,703.4 30.891.3 7660.0 52.424.7 
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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, 
Tmoked, or kippered whether canned or 
not. Cured supply does not include 
local production of cured fishery prod- 
iicts. Raw inputs for local production 
.ire counted under fresh, frozen, or chil- 
led. Supply of canned fish for consump- 
tion includes fish of all preparations in 
.iirtight containers, most of which are 
cans. 

The State of Hawaii has three vari- 
ible 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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1970 
1971 
1972 
1973 
1974 
1975 
1976 
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TW 2.- upw utmmcm d comnrrcld n h  nd 

~..ldent dv~m nd rnistaty poplatkm 

In nmvmii by y r r ,  BOWS. d nh,  md IWO ~aprrtla, gmp.. imn. 
RbaidentcMn.m*(ry,mdvtlYor~lon , ~- 

P a  mpla UtYza Ih  P a W u * u l l o n  ______. 
Tdd raiden1 Inta#ak, TOYnsidsnI Vlri(0n Irmmam 

mlltvypapull- MTms HmaY L o u l  pcrs 
p-1 
WWvJd Loul T C M M n d  Armed Tad civlian and 

l l o n , l w  (l.Oo0 ?c&y camerdal (orslgn WWpoprallon i v a q . )  mmmnW k d g n  
(1.WOpaxns)'  p m r )  (l.Oo0lb)P catch -pats . TOW (1.WOpamnsJ' (l.Oo0pasotn) ulch lmprb Told 

775.6 53.2 40.130.6 14.5 37.2 51.7 803.4 37 6 14.1 35.9 50.0 
8w.9 50.8 4 1 . a  1 21.4 30.5 51 9 833.3 41.9 20.7 29.3 50.0 
823.3 52.0 46.390.3 17.9 40.9 58.6 865.9 51.3 17.0 38.9 55.9 
844.1 58.1 39.679.3 17.0 30.3 47.3 895.9 61.6 16.1 28.2 U . 3  
655.4 57.5 39,8589 13.2 33.4 46.6 913.6 86.0 12.4 31.2 43.8 
8117.9 589 36,101.9 11.2 30.4 41.6 927.7 88.8 10.5 20.4 30.9 
883.5 57.8 39.212.6 17.3 27.1 U .4  9527 70.5 16.0 252 41.2 
894.7 56.5 52,4247 15.4 43.2 58.6 972.5 811.8 14.3 38.7 M.0 

T.bb 3 A n I M d  
(mlllm pound.) md pa q l h  Um2.Ha, (pamd.) 
d c~mn).rrhllIah md Ih.llllrk by yu. loTo77. 

M d  Wll t0I.I .upply 

- 
ToW Total pa caplla 
W' u ( s z . w  

% U S  HmaII U S '  Hawaii 
1970 11,474 41 13 580 51 7 
1971 11.804 4311 570 519 
1972 13849 4968 683 588 
1973 10.378 4094 493 473 
1974 9875 4085 468 466 
1975 10,129 3695 474 416 
1978 '11.555 4055 537 444 
1977 410.579 5383 488 586 
'Told w& lor U S Irr*d.s m d b k  and ndwtml 
Wuy produ& nd hduW in lotd wp#y la HWmI 
%piinam b bm r ~ . i d . n t ~ ~ v # ~  and rnYtwy popre- 
llmprssnlm 1 JIlv 
tasli ( i sm m) 
"ralrnhmy 

TOW cMim 

. 
1972 
1973 
1974 

CapilacOnwmpllon Ob) - 
ItKUUl Cnnsdr Cued' Told 

19.4 5.3 1.0 25.7 
20.5 4.6 0.7 25.8 
17.1 8.6 0.8 24.5 
18.7 3.6 0.9 21.4 
14.0 4.7 0.6 19.3 

Frmh and 

Tnbh 4.-UnUed Statu p aplh conum@lon d LQllllllcy md 
ahaiIlIh by yam md thma rrP. d p.pr*bn. lm77. 

=w m(lMpyQI (a) 
C H M  Ffmh 

reaidonlpapWm nd 
fear (rnlfonpnonr) trmm curud C u d  TOW 
.~ 
1970 201.7 6.9 4.5 0.4 11.8 
1971 204.3 6.7 4.3 0.5 11.5 
1972 206.5 7.2 4.9 0.4 12.5 

1974 209.7 7.0 4.8 0.4 12.2 
197s 211.4 7.4 4.3 0.4 12.1 
1976 '213.0 8.2 4.3 0.5 13.0 
- 1977 '214.7 7.8 4.6 0.4 12.8 
'Bdl(1976:72). 
'Relirninmy 

'973 200.1 7.5 5.0 0.4 i2 . e  

foreign born persons from the People's 
Republic of China, Taiwan, Japan, 
Korea, and the Philippines. All of these 

countries have substantially higher per 
capita fish consumption rates than that 
of the United States (Bell, 197874). 

These three components of population 
may account for over 20 percent of the 
actual population present in the State at 
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a given time. For this reason, per capita 
consumption was calculated for various 
measures of population which would 
include these groups. 

lmble 7.-Unllmd State* mnd 
Hmwmll l d . 1  p a  c4pna o o n y l ~  
lbn (pouh) o( commrdd L h  
nd .k.m*l b y w .  1non.f 

pa 
UPiU m.Um 

Year U.S. Hau.iP 
1870 11.8 25.7 
1971 11.5 25.8 
1972 12.5 24.5 
1873 12.9 21.4 

Foreign Imports 
Imports from foreign countries in 

1977 represented 54 percent of the total 
supply of fish, fishery products, and 
shellfish in Hawaii. Table 8 gives these 
imports by year and type of prepara- 
tion, aggregated over countries. All of 
these products are designated for 
human consumption. Values are unad- 
justed and reflect customs values. Cus- 
toms value generally represents a value 
in the foreign country, and therefore 
excludes US. import duties, freight, 
insurance, and other charges incurred 
in bringing the merchandise to the 
United States. This value may not 
reflect the actual transaction value. 

Table 9 gives imports to Hawaii of 
fresh, frozen, or chilled fish and 
shellfish by major country of origin, 
quantity, and customs value. Relative 

rankings of these countries vary be- 
tween 1976 and 1977. However, the 
major five countries (New Hebrides, 
Philippines, Taiwan, Japan, and 
Panama) are the same for both years. 
Fiji had no recorded exports to Hawaii 
in these categories for 1977. 

Table 10 gives imports to Hawaii “in 
cans or airtight containers.” Shellfish 
and anchovies are the major products. 
In 1972, the major sardine exporting 
countries were Brazil, United King- 
dom, and Denmark. In 1973, only Den- 
mark is recorded as exporting sardines 
to the Honolulu customs district which 
is reflected in the much lower 1973 
figure. The category marked “other” 
in this and subsequent tables represents 
other species which the US. Customs 
aggregates under the heading “not 
elsewhere specified.” 

1.M L--Coc.lgn hnpa(. (0 H.m~afnmh ndnmh producteta tunnmn onmumptlon by ymu. mot pmpmrmtlon.wun(W ndcu.Dma nrc*.’ lsrO77. 
Fkh poducb 
(W. bdb. F i h  in -1 F r h .  chYbd. 

Tool hozm C U d  mnt.her. slk4lD. IW) All shellsh 

OunlHy Vdue Ounmy vdue Quantily Vdue OumW Vduo OumUly V*le Q u ~ U l y  V4ue 
Y I  (1,OODb) ($1.000) (1,OODlb) (S1.OOD) (1,WOlb) ($l.OOD) ( 1 , m b )  ($1,000) (1.OODb) (S1.W) (1.OODb) ($l.OOD) 

1970 22.906.3 10,354.8 19,417.9 6.378.9 81.1 78.4 422.1 215.5 481.7 374.8 2.557.5 3.309.2 
1971 18,681.2 10.KD.l 13.893.0 5.148.2 850 W.8 974.3 397.7 810.0 479.1 2.918.0 4,523.3 
1972 28.953.8 15.755.6 23.W3.8 9.818.9 65.8 147.0 1.317.9 497.3 1,123.5 0 0 . 3  2.732.8 4,685.1 
1973 21.346.9 13.633.5 16.498.5 7.M3.3 119.5 212.9 8533 381.4 1.222.8 876.9 2.854.9 4.457.0 
1974 24.467.2 17.3W.3 18.340.0 10.182.8 113.4 1453 787.5 501.8 1.342.7 854.2 2.903.8 5119.4 
1975 22.015.8 13.393.4 17,320.0 7.815.2 87.0 119.9 616 1 433 1 1.583.2 1.114.0 2.208.8 3.911.1 
1978 19,848.3 14,1051 14,917.3 7.380.1 131 0 l a . 3  877.3 500.5 1.6340 1,1181 2.286.7 5,023.1 
1977 30,991.3 22.875.4 28,448.9 15,729.3 94.6 152.6 748.2 521.2 1.387.4 1.151.2 2.314.0 5.321.1 

’CueWnmvk. gmamlbj nprmba vduein helaeigncounby. and lhere!aeexdudOs U.S. 1mpatdub2s. lmighl. I w - .  nd0h.r durQesimurd kbrhoho 
ho mchmdw lo !ha Unitad Stam. Thb v h e  may nd refbel me achA hamaction vdue. Thew v d w  =a Wradh~sld. 

T.M eckpor(m ~l fmh. hxmn, Shnw (WI mnd 
mhmlmby ~ o u n b k o I o r l g * l ?  CFuntW. n d  
WuOIII8 ~lkr,*  im nd tm. 

C M t y  Qun(i(y curnu ownrnv cus(Dms 
d (1,m v k .  (1.000 vdue 

oriph b) ~S1.OOD) ib) (Sl.000) 

1978 1977 

FWI 
N 0 W H . b  

W P  
pw 23.8 19.5 3.345.9 ~ 5 . 4  

T.*m 1,876.1 1,411.3 2.749.4 2.019.6 
~.pn 1.070.7 742.1 727.2 ~34 .2  
P- 3.W.O 1,104.0 185.5 557 
FYI 

Nw 2, 

ridw 6,018.9 3.218.3 19.014.7 11,991.0 

1,180.0 538.7 - - 
W L h  

M 246.1 1.407.9 213.0 1.514.0 
1a*n  134.7 457.5 93.8 3690 
Japan U.3  129.3 18.6 6 ’ 4  

‘Caurby ol mipin M detarnined by U S Custom 
’srbdnola 1.T.W 8. 

T.M. lO.-Forml@n kpau b H d l  af Cuy M. c.(*wd nd In 
m.lm. .II - o( -la. ,,.I r * p ~  m o u e  DM~.  inon. 
Y O U  Sdma, smdnn T u u  mdwvlw Wlash omr 
iem 186 45.0 6-3.0 w.8 1.323.8 208.9 1.145.7 
1971 45.9 182.5 85.8 153.3 1218.7 507.0 2,193.0 
2972 00.2 389.5 55.2 228.4 1.247.0 578.8 2.564.9 
1973 (’) 28.9 78.7 242.1 1225.5 508.0 2.079.2 
1974 11.8 21.8 120.0 213.1 1,808.8 401.0 2.WO.3 
1975 ( 1 )  8.5 112.0 350.5 1.315.9 339.0 2.131.9 
1978 (1) 34.3 139.3 355.7 1.319.8 3480 2.197.1 
1977 11.8 U.2 29.8 305.3 1.243.4 355.5 1.m.8 

’Nene repalad. 
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Table I 1 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 reflect 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 

T.M. 1 1 . - - r o n * n ~ d . d ( b k n ~ ~ s 0 ~ ( n r . ~ , b l p r h c l p . l  
n m  ism wd im. 

1977 - 1978 

1.0001b Sl.OO0’ 1.000lb S1,oM)‘ - ltUn 

Frmh and l m m  
TUM 

A l b m m  5.177.6 2.880.11 1 4 . ~ 1 . 8  io.i(u.9 
W c k  2.200.2 627.5 2.343.7 W . 7  
Y d M n  4.138.3 1,507.9 5287.0 2.1M.B 

FYbD 2494.1 1,032.1 3,253.1 2.358.4 
W R S h  

C4.m 29.2 27.8 17.3 28.6 
L c w n  297.8 1.819.8 245.5 1,654.9 
s h m p n d p ~ ~  242.9 n 9 . 2  137.5 486.9 

m r  W . 8  551.5 637.4 578.2 

c a d  
w m  0 0 11.6 22.8 
Anchovba 355.7 94.0 305.3 94.4 
SudW 

Notlnol 23.9 8.0 43.7 25.3 
TUM 139.3 128.3 29.6 35.2 
BmlD and yatlavw 3.1 7.5 2.2 8.1 
Gama 182.1 234.0 174.8 275.7 
Shrmp 31.4 57.9 50.5 104.9 
o(hM 5104 549.5 474.4 768.4 

Pldcled. 8alw, OT 
cued 

577.8 1.078.5 719.2 1.278.6 
SmolcedOrllppaad 81.3 80.5 57.1 80.4 

dtid 

0h.r am and win& 2.415.2 2.020.6 2.240.8 z.1m.1 
Tow .db* 

US- pobcb 19.846.3 14,185.4 s 1 . 3  22.875.2 

‘Sea looho(e 1, Tat40 6. 

750 1 4 8  0 1  13  1 1  0 7  110 1971 

1973 785 9 5 0  0 2  1 1  16 0 5  8 4  
1974 797 9 34 0 1  10 17 0 4  6 6  
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rmndnWM c u r l D m n p o r l S ~ n ( p a d U a ~ l  

per capita consumption of fish and 
shellfish in the State ofHawaii has been 
higher than the US. average over the 
en tire period 1970-77. Specifically, the 
following conclusions can be drawn 
about fish and shellfish consumption: 

I )  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 
all fish products followed an unclear 
trend over the period. Consumption de- 
clined dramatically from 1972 [I l .  14 
kg (24.5 pounds)] to 1974 B.77 kg 
(19.3 pounds)]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) 
10 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 US. average. 

5 )  Per capita consumption of cured 
fishery products in Hawaii has been 
:ihve the US. average for the period. 
Since this does not include local Hawaii 
pduction, 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- 
ry. During this time, factors which may 
have possibly caused the decline were: 
1) 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- 
m,ate I” (Table 4) represents an adjust- 
ment 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. 1. C., andM. F. Adams. 1978. Prelimi- 
nary estimates of catch. sales, and revenue of 
game fish for the fishery conservation zone 
m n d  the main Hawaiian Islands, by types of 
odl and longline vessels and by species, 1976. 
UnpuM. rep., 10 p. Southwest Fisheries Center 
Admin. Rep. 24H. Natl. M a r .  Fish. Serv., 
NOAA. Hondulu, HI 96812. 

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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