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INTRODUCTION 

L i t e r a t u r e  on H a w a i i  f i s h e r i e s  can g e n e r a l l y  b e  s e p a r a t e d  i n t o  t h r e e  
c a t e g o r i e s  a c c o r d i n g  t o  emphasis of  t h e  s t u d y :  economic, b i o l o g i c a l ,  and 
d e s c r i p t i v e .  T h i s  r e p o r t  i s  in tended  t o  p r e s e n t  a summary of  t h e  method- 
o logy  and f i n d i n g s  of publ i shed  s t u d i e s  of  Hawaii f i s h e r i e s  w i t h  an  economic 
emphasis . l  
d u c t i o n  and market a n a l y s i s  f o r  v a r i o u s  f i s h e r i e s .  The second s e c t i o n  is  a 
review of f e a s i b i l i t y  s t u d i e s  f o r  a l t e r n a t i v e  s k i p j a c k  tuna  b a i t f i s h .  

The f i r s t  s e c t i o n  i s  a review of  s t u d i e s  which c o n s i d e r  pro- 

GENERAL FISHERIES STUDIES 

Rigorous economic a n a l y s i s  o f  t h e  H a w a i i  f i s h e r i e s  e s s e n t i a l l y  began 
w i t h  Hale's (1964) s t u d y ,  prepared  as a background paper  on which t o  b a s e  
p o t e n t i a l  l e g i s l a t i v e  f i s h e r y  p o l i c i e s .  Data used w e r e  H a w a i i  S t a t e  F i s h  
and Game  r e c o r d s  f o r  t h e  y e a r s  1948-63. Hale d i v i d e s  t h e  f i s h e r y :  1) h i g h  
seas, p e l a g i c  f i s h e r y  i n c l u d i n g  tuna  and mahimahi, 2)  sha l low w a t e r  and 
h a n d l i n e  f i s h e r y ,  and 3) s h e l l f i s h ,  p o n d f i s h ,  and o t h e r  minor s p e c i e s .  He 
a l s o  d e f i n e s  t h r e e  c a t e g o r i e s  of commercial f ishermen:  f u l l - t i m e  (occupa- 
t i o n a l )  f i shermen,  par t - t ime (supplemental  income) f i shermen,  and s p o r t  
f i shermen.  Hale a l s o  p r e s e n t s  a d e s c r i p t i o n  of markets  f o r  aku ( s k i p j a c k  
tuna)  and a h i  ( y e l l o w f i n  and b igeye  t u n a s ) .  The method of a n a l y s i s  is  
d e s c r i p t i v e  which i n c l u d e s  t a b u l a t i o n  of vessel numbers, f i s h i n g  employment, 
annual  c a t c h ,  and v a l u e  of  v a r i o u s  s p e c i e s ,  from which h e  a r r i v e s  a t  t h e  
conclus ion  t h a t  " t h e  i n d u s t r y  w i l l  v a n i s h  a s  a v i a b l e  economic a c t i v i t y  i n  
t h e  n e a r  f u t u r e . "  T h i s  c o n c l u s i o n  i s  based on c o n t i n u a t i o n  of  observed 
t r e n d s  i n  t h e  f i s h e r y :  1) downward t r e n d  i n  t h e  number of powered f i s h i n g  
vessels,  2 )  d e c l i n e  i n  number of f i shermen,  3) d e c l i n i n g  v a l u e  of  t o t a l  
c a t c h ,  and 4)  lower p e r s o n a l  income o f  f i sherman r e l a t ive  t o  o t h e r  s k i l l e d  
occupat ions .  

Given t h i s  c o n c l u s i o n ,  h e  s u g g e s t s  t o  t h e  l e g i s l a t u r e  p o s s i b l e  c o u r s e s  
of  a c t i o n .  The f i r s t  would b e  t o  do n o t h i n g ,  a l l o w i n g  t h e  i n d u s t r y  t o  
d e c l i n e  n a t u r a l l y .  The f i s h i n g  i n d u s t r y  is  no d i f f e r e n t  from any o t h e r  i n  
a f r e e  e n t e r p r i s e  system o p e r a t i n g  under p r i n c i p l e s  of  p r o f i t  maximization. 
The n a t u r a l  d e c l i n e  o f  t h e  i n d u s t r y  would release r e s o u r c e s  t o  h i g h e r  v a l u e d ,  
more e f f i c i e n t  u s e s .  

Given p a s t  l e g i s l a t i v e  a c t i o n s  which i n d i c a t e  t h e  l e g i s l a t u r e ' s  unwil l -  
i n g n e s s  t o  a l l o w  t h e  i n d u s t r y  t o  d i e  n a t u r a l l y ,  Hale recommends a comprehen- 
s i v e  e f f o r t  t o  expand t h e  f i s h e r y  (as opposed t o  a t t e m p t i n g  shor t - te rm 
s o l u t i o n s ) .  T h i s  recommendation is  j u s t i f i e d  on t h e  grounds t h a t  l o c a l  pro- 
d u c t i o n  must compete w i t h  f o r e i g n  product ion  which i s  governmental ly  s u b s i -  
d i z e d .  Hale s u g g e s t s  t h e  e s t a b l i s h m e n t  of a l o a n  program t o  encourage new 
c a p i t a l ;  a new l o c a t i o n  f o r  t h e  f i s h  market ;  a d v e r t i s i n g  t o  i n c r e a s e  demand; 
improved marke t ing  s t r a t e g i e s ;  and s t a b i l i z a t i o n  of f i s h e r m e n ' s  income. He 

'Unpublished r e p o r t s  a re  l i s t e d  i n  t h e  b i b l i o g r a p h y  f o r  completeness  
b u t  are n o t  reviewed h e r e .  
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p o i n t s  o u t  t h e  need f o r  i n c r e a s e d  r e s e a r c h  on consumer demand, canned tuna  
demand, vessel d e s i g n ,  and s t o r a g e  f a c i l i t i e s .  

Shang (1969) a t t e m p t s  t o  de te rmine  t h e  impor tan t  f a c t o r s  t h a t  a re  
r e s p o n s i b l e  f o r  t h e  l a c k  of  growth of t h e  i n d u s t r y .  
S t a t e  F i s h  and Game f o r  1053-66. 
a n a l y s i s  based on e s t i m a t e d  annual  v e s s e l  c a t c h  (885,000 l b )  and e s t i m a t e d  
average  c o s t s  of  f i s h i n g  o p e r a t i o n s .  The cost-revenue method w a s  used a f t e r  
a n a l y s i s  showed t h a t  t h e  d e c l i n e  i n  c a t c h  could n o t  b e  a t t r i b u t e d  t o  a change 
i n  f i s h i n g  c o n d i t i o n s  over  t i m e .  Shang e s t i m a t e d  b o t h  t h e  p r e s e n t  v a l u e  and 
i n t e r n a l  ra te  of r e t u r n .  He p r e s e n t e d  t a l i u l a t i o n s  o f  tlie e s t i m a t e d  mlnimum 
ex-vesse l  p r i c e  r e q u i r e d  f o r  v a r i o u s  i n i t i a l  inves tments  i n  a vessel ,  and 
t h e  i n t e r n a l  rates of r e t u r n  on inves tment  based on v a r i o u s  ex-vesse l  
p r i c e  l e v e l s .  

Data used were from 
Shang's  methodology w a s  ;I cost-revenue 

Shang e s t i m a t e d  t h r e e  sets of  demand f u n c t i o n s .  The f i r s t ,  an  a g g r e g a t e  
demand of  t h e  cannery and f r e s h  f i s h  market faced  by p r o d u c e r s ,  r e s u l t e d  i n  
a demand e l a s t i c i t y  of  -5.5. This  h i g h  e l a s t i c i t y  r e s u l t e d  from t h e  
a lmost  p e r f e c t l y  e las t ic  cannery demand. The second,  a cannery demand, 
showed: 
mined by t h e  Japanese  e x p o r t  p r i c e  of  y e l l o w f i n  t u n a ,  and b )  a h i g h  p o s i t i v e  
c o r r e l a t i o n  (R2 = 0.98) between t h e  w e s t  c o a s t  p r i c e s  o f  y e l l o w f i n  t u n a  and 
t h e  Hawaii p r i c e  of s k i p j a c k  tuna.  The t h i r d  s e t  of demand f u n c t i o n s  are  f o r  
t h e  f r e s h  f i s h  market :  one f o r  t h e  peak f i s h i n g  season  and one f o r  t h e  o f f -  
season.  I n  b o t h ,  p r i c e  w a s  a s i g n i f i c a n t  de te rminant  of  t h e  monthly q u a n t i t y  
s o l d .  However, l e s s  t h a n  one- th i rd  of  t h e  q u a n t i t y  v a r i a t i o n  was e x p l a i n a b l e  
by e i t h e r  f u n c t i o n .  
demanded of f r e s h  s k i p j a c k  tuna  i s  s c a r c e .  The l e v e l s  of  p r i c e  used h e r e  
a re  t h e  average  s e l l i n g  p r i c e s  from t h e  Hawaiian Tuna Packers ' '  (Shang 1969:83). 

a )  t h e  monthly ex-vesse l  p r i c e  of y e l l o w f i n  t u n a  i n  H a w a i i  is  d e t e r -  

Shang s t a t e s  t h a t  " r e l i a b l e  d a t a  on p r i c e  and q u a n t i t y  

Shang e x p l a i n s  t h e  s t a g n a t i o n  of t h e  l o c a l  tuna  i n d u s t r y  by t h e  low, 
r e l a t i v e l y  s t a b l e  p r i c e  of  tuna  and by t h e  i n c r e a s i n g  c o s t s  of f i s h i n g ,  
which t o g e t h e r  r e s u l t  i n  a low p r o f i t  margin.  
Shang s u g g e s t s  t h a t  i f  tuna  p r o d u c t i o n  could b e  i n c r e a s e d  by a t  l eas t  50%, 
investment  would b e  p r o f i t a b l e  even i f  t h e  annual  p r i c e  l eve l  w a s  as low as 
10.8 c e n t s  p e r  pound. P o s s i b l e  means of a c h i e v i n g  t h i s  l e v e l  of  p r o d u c t i v i t y  
would b e  through decreased  b a i t  m o r t a l i t y ,  i n c r e a s e d  i n f o r m a t i o n  on t h e  prob- 
a b i l i t y  d i s t r i b u t i o n  of f i s h ,  o r  t h e  a d o p t i o n  of new f i s h i n g  technology.  

Given h i s  cos t - revenue  a n a l y s i s ,  

Shang's s t u d y  was t h e  f i r s t  t o  employ econometr ic  t e c h n i q u e s  i n  a n a l y s i s  
o€ a H a w a i i  f i s h e r y .  Whereas Hale sugges ted  t h e  S t a t e  v e s s e l  l o a n  program, 
Shang ana lyzed  t h e  e f f e c t s  of the program and examined market p o t e n t i a l ,  c o s t  
f a c t o r s ,  and t h e  impact of impor ts .  H i s  s t u d y  w a s  based on average  ex-vesse l  
p r i c e s  and e s t i m a t e d  c o s t s  which were t h e  b e s t  a v a i l a b l e  d a t a  a t  t h e  t i m e .  

Ahsan e t  a l .  ( 1 9 7 2 )  assessed t h e  c o s t - e a r n i n g  s i t u a t i o n  f o r  b o t h  t h e  
aku and alii f l e e t s .  The s t u d y  w a s  conducted f o r  1 9 7 1  u s i n g  c o s t - e a r n i n g  
d a t a  d e r i v e d  p r i m a r i l y  from survey  i n f o r m a t i o n .  
G a m e  c a t c h  and revenue  d a t a  w e r e  p r e s e n t e d  €or  1960-70. The methodology w a s  
a p p l i c a t i o n  of s t a n d a r d  budget i  ng teclin-iqries. 

H i s t o r i c a l  S t a t e  F i s h  and 
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The a v e r a g e  e a r n i n g s  o f  b o a t  owners and crew members were e s t i m a t e d .  
For aku b o a t  owners,  t h e  a v e r a g e  a n n u a l  income b e f o r e  taxes w a s  $20,691 
f o r  high-earning b o a t s ,  $9,258 f o r  average-earning b o a t s ,  and $4,269 f o r  
low-earning b o a t s .  The e s t i m a t e d  h o u r l y  wages of aku f i shermen w a s  $1.71. 
For a h i  b o a t  owners, t h e  a v e r a g e  a n n u a l  income b e f o r e  taxes w a s  $5,565 f o r  
high-earning b o a t s ,  $1,039 f o r  average-earning b o a t s ,  and -$2,030 f o r  low- 
e a r n i n g  b o a t s .  The e s t i m a t e d  average  a n n u a l  income f o r  a h i  f i shermen w a s  
$4,422, $3,548, and $1,837 f o r  h i g h ,  average ,  and low-earning b o a t s ,  
r e s p e c t i v e l y .  Ahsan e t  a l .  conclude t h a t  low e a r n i n g s  r e l a t ive  t o  o t h e r  
o c c u p a t i o n s  and l i m i t e d  marke ts  are t h e  major f a c t o r s  r e s t r i c t i n g  t h e  
expansion of t h e  i n d u s t r y .  

This  c o n c l u s i o n  i s  c o n s i s t e n t  w i t h  p r i o r  r e s e a r c h  i n d i c a t i n g  t h a t  
r e l a t i v e l y  h i g h  c o s t s  are  an  i n h i b i t i n g  f a c t o r  f o r  e n t r y  i n t o  t h e  i n d u s t r y .  
The a u t h o r s ,  however, c o n t r a d i c t  Shang's  f i n d i n g  by a s s e r t i n g  t h a t  l i m i t e d  
marke ts  are  a c o n s t r a i n t .  
d u c t i o n  c o s t s ,  does  n o t  permi t  any s t a t e m e n t s  concern ing  market demand 
c o n d i t i o n s .  

T h e i r  s t u d y ,  which addressed  q u e s t i o n s  of  pro- 

Hoffman and Yamauchi (1972) undertook a comprehensive survey  and 
a n a l y s i s  of t h e  S ta te ' s  r e c r e a t i o n a l  f i s h e r i e s .  
f i r s t  d e t a i l e d  estimates of  f isherman p a r t i c i p a t i o n ,  c h a r a c t e r i s t i c s ,  and 
e x p e n d i t u r e s  on r e c r e a t i o n a l  f i s h i n g .  The s e l e c t i o n  of p o p u l a t i o n  and 
sampling t e c h n i q u e  are d e s c r i b e d  i n  d e t a i l .  

The s t u d y  p r e s e n t e d  t h e  

T o t a l  e s t i m a t e d  number of  f i shermen i n  t h e  S t a t e  w a s  122,400 w i t h  
about  75% from t h e  C i t y  and County of  Honolulu. D i s t r i b u t i o n  of t h i s  
p a r t i c i p a t i o n  w a s  68% from s h o r e l i n e  f i s h i n g ,  12% f i s h i n g  from a b o a t ,  
and 10% f i s h i n g  w h i l e  d i v i n g .  The s t u d y  a l s o  p r e s e n t e d  t h e  fo l lowing  
c h a r a c t e r i s t i c s  of  t h e  Hawaii r e c r e a t i o n a l  fisherman--51% were head of 
household and 50% w e r e  between 12 and 32 y r  of  age.  The major  e t h n i c  
groups of  f i shermen were 37% Japanese  and 22.4% Caucasian.  F o r t y - s i x  
p e r c e n t  of a l l  f ishermen had completed h i g h  s c h o o l  and a n  a d d i t i o n a l  32.7% 
had "some c o l l e g e "  o r  had completed c o l l e g e .  Furthermore,  40.3% c l a s s i f i e d  
themselves  i n  a $2,000-$5,999 income c a t e g o r y  and 48.4% were r e g u l a r l y  
employed as f e d e r a l  employees, r e t a i l  and wholesa le  p e r s o n n e l ,  o r  as s t u d e n t s .  

Hoffman and Yamauchi e s t i m a t e d  about  4 .3  m i l l i o n  t o t a l  f i s h i n g  days 
t a k e n  p e r  y e a r  w i t h  two-thirds  of t h e s e  days t a k e n  by f i shermen from t h e  
C i t y  and County of Honolulu. 
f i sherman w a s  c a l c u l a t e d  as 35.8 w i t h  wide v a r i a t i o n  about  t h i s  mean by 
County. Of t h e  t o t a l  days f i s h e d ,  90.7% involved  s a l t w a t e r  f i s h i n g .  Maps 
were p r e s e n t e d  showing p r e f e r r e d  f i s h i n g  areas around each County. 

The s t a t e w i d e  average  a n n u a l  f i s h i n g  days p e r  

L a s t l y ,  t h e  economic impact of r e c r e a t i o n a l  f i s h i n g  e x p e n d i t u r e s  on 
H a w a i i  S t a t e  income was c a l c u l a t e d .  Annual e x p e n d i t u r e s  were e s t i m a t e d  a t  
about  $16.1 m i l l i o n  o r  about  $132 p e r  y e a r  p e r  f i sherman.  Expendi tures  on 
equipment accounted f o r  about  40% of t h e  t o t a l .  The t o t a l  m u l t i p l i e r  impact 
on S ta te  income w a s  c a l c u l a t e d  a s  $11.5 m i l l i o n  a n n u a l l y ,  a f t e r  l e a k a g e s  were 
t a k e n  i n t o  account .  

Hoffman and Yamauchi c l e a r l y  d e s c r i b e  t h e  methodology and l i m i t a t i o n s  
of  t h e i r  s t u d y .  They a l s o  s u g g e s t  areas f o r  f u t u r e  r e s e a r c h  on r e c r e a t i o n a l  
f i s h e r i e s .  
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C o m i t i n i ' s  (1977) s t u d y  was t h e  f i r s t  t o  u s e  t h e  p r o d u c t i o n  f u n c t i o n  
approach t o  a n a l y z e  t h e  b e h a v i o r a l  c h a r a c t e r i s t i c s  of t h e  i n d u s t r y .  
Comit in i  u t i l i z e d  new S t a t e  F i s h  and Game d a t a  on c a t c h  levels,  average  
p r i c e ,  and vessel  c h a r a c t e r i s t i c s .  T h i s  s t u d y  c o n s i d e r s  t r i p s  p e r  vessel ,  
m o r t a l i t y  of b a i t f i s h ,  and v a l u e  of c a t c h  p e r  vessel f o r  t h e  y e a r s  1949-72. 
Regress ion  methods were used i n  t h e  e s t i m a t i o n  of  a Cobb-Douglas p r o d u c t i o n  
f u n c t i o n  model. 

C a p i t a l  w a s  measured two ways: ( a )  as t h e  g r o s s  tonnage of each  
v e s s e l ,  and (b)  as t h e  a n n u a l l y  d e p r e c i a t e d  c a p i t a l  v a l u e  of  each v e s s e l .  
S e a s o n a l i t y  of c a t c h  and q u a l i t a t i v e  c h a r a c t e r i s t i c s  of t h e  v e s s e l s  
were a l s o  cons idered  u s i n g  t h e  dummy v a r i a b l e  method. C o m i t i n i ' s  
r e s u l t s  show t h a t  1) u s i n g  g r o s s  tonnage a s  a measure of  c a p i t a l  i n p u t  i s  
i n f e r i o r  t o  u s i n g  d e p r e c i a t e d  c a p i t a l  v a l u e ;  2 )  n a t u r a l  f l u c t u a t i o n s  i n  
r e s o u r c e  a v a i l a b i l i t y  are s i g n i f i c a n t  and should b e  c o n s i d e r e d ;  3) vessels 
are n o t  homogenous as i n d i c a t e d  by t h e  s i g n i f i c a n c e  of t h e  vessel dummy 
v a r i a b l e s .  A l i n e a r  r e l a t i o n s h i p  w a s  a l s o  e s t i m a t e d .  From t h i s ,  Comi t in i  
d e r i v e d  an  " index of f i s h i n g  e f f e c t i v e n e s s "  and expected c a t c h .  
c a p t u r e s  d i f f e r e n c e s  i n  vessel t h a t  had n o t  p r e v i o u s l y  been e v a l u a t e d .  
S p e c i f i c a l l y ,  t h e  s t u d y  c i t e s  d i f f e r e n c e s  i n  e n t r e p r e n e u r i a l  a b i l i t y  and 
s t r a t e g y  of f i s h i n g .  The computat ion of margina l  p r o d u c t s  and re la t ive  
s h a r e s  of l a b o r  and c a p i t a l  i n d i c a t e  t h a t  t h e s e  s h a r e s  are n o t  s i g n i f i c a n t l y  
d i f f e r e n t  from t h e  t r a d i t i o n a l  60:40 s p l i t  of t h e  c a t c h  observed i n  t h e  
f i s h e r y .  Comit in i  concludes  t h a t  " t h e  major  c o n s t r a i n t s  t o  Hawaiian s k i p j a c k  
tuna  f i s h e r i e s  development l i e  i n  t h e  s k i p j a c k  tuna  r e s o u r c e  p o t e n t i a l  
re la t ive  t o  t h e  opportuni . ty  c o s t s  of c a p i t a l  and l a b o r ,  and a l s o  t h e  c o s t s  
of  o b t a i n i n g  b a i t f i s h "  (Comit ini  1977:40).  H e  recommends t w o  s o l u t i o n s  t o  
t h e  a p p a r e n t  s t a g n a t i o n  of t h e  i n d u s t r y :  1 )  s h i f t  t o  a h i g h e r  p r o d u c t i o n  
r a y  through a change i n  f i s h i n g  t e c h n i q u e  o r  2) move a l o n g  t h e  s a m e  produc- 
t i o n  r a y  b u t  reduce  b a i t  m o r t a l i t y  so t h a t  p r o d u c t i o n  can b e  i n c r e a s e d  from 
c u r r e n t  t e c h n i q u e s .  

T h i s  i n d e x  

On t h e  demand s i d e ,  Garrod and Chong (1978) provide  a d e s c r i p t i o n  of 
t h e  major s t r u c t u r a l  c h a r a c t e r i s t i c s  of t h e  f r e s h  f i s h  market i n  Hawaii. 
S p e c i f i c a l l y ,  t h e y  examine t h e  h y p o t h e s i s  t h a t  t h e  market i s  n o t  o p e r a t i n g  
i n  a manner conducive t o  expansion.  They p r e s e n t  t a b u l a t e d  d a t a  on a 
number of  i n d u s t r y  c h a r a c t e r i s t i c s .  . 0 

Garrod and Chong a l s o  d e s c r i b e  i n  d e t a i l  t h e  market s t r u c t u r e  and 
p r a c t i c e s .  

and a g e n e r a l  low s t a n d a r d  of performance" (Garrod and Chong 1978:18).  
p a r t i c u l a r ,  t h e y  assess t h e  f o l l o w i n g  t h r e e  a t t r i b u t e s :  ease of e n t r y  i n t o  
t h e  marke t ,  d e g r e e  of buyer  and se l le r  c o n c e n t r a t i o n ,  and a b s o l u t e  number 
of f i r m s  . 

They a n a l y z e  s t r u c t u r a l  a t t r i b u t e s  of t h e  market which may b e  
conducive t o  misconduct ,  h i g h  p r i c e s ,  low e f f i c i e n c y ,  poor  product  q u a l i t y ,  ( 1  

I n  

They conclude t h a t  b a r r i e r s  t o  e n t r y  may exis t  because  t h e  market i s  
w e l l  e s t a b l i s h e d .  The new e n t r a n t  f a c e s  normal economic b a r r i e r s  as w e l l  
as t h e  requi rement  t o  compete a g a i n s t  t h e  goodwil l  and marke t ing  know-how 
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of t h e  e s t a b l i s h e d  f i rm.  They develop  a c o n c e n t r a t i o n  index  a t  t h e  whole- 
sa le  l e v e l  based  on number of employees of each f i rm.  Garrod and Chong 
conclude t h a t ,  g iven  t h e  small number of w h o l e s a l e r s  and t h e  f a c t  t h a t  
number of employees is a poor proxy f o r  market s h a r e ,  t h e i r  c o n c e n t r a t i o n  
index  does  n o t  p rov ide  ev idence  of a concen t r a t ed  market .  They s u g g e s t ,  
however, t h a t  t h e  small number of f i r m s  may imply t h e  p re sence  of market 
l e a d e r s h i p .  Using t h e  a b s o l u t e  number of f i r m s  as a measure,  Garrod and 
Chong d e s c r i b e  t h e  market as o l i g o p o l i s t i c  and o l i g o p s o n i s t i c .  

The d i s c u s s i o n  on p r i c e  d e t e r m i n a t i o n  i n  t h e  f r e s h  f i s h  market  is  
a p p a r e n t l y  based on i n t e r v i e w s  w i t h  f i s h  d e a l e r s  and  o b s e r v a t i o n s  a t  t h e  
v a r i o u s  market  o u t l e t s .  
g iven  much a t t e n t i o n  i n  market a n a l y s i s .  For example, t hey  p o i n t  o u t  t h a t :  
1) t h e  f i s h  d e a l e r s  g e n e r a l l y  s e t  t h e i r  p r i c e s  on t h e  b a s i s  of t h e  morning 
a u c t i o n  p r i c e ;  2) t h a t  p r i c e  v a r i e s  by s p e c i e s  and conve r s ion  r a t e  ( p e r c e n t  
of whole f i s h  t h a t  i s  s a l e a b l e ) ;  3)  t h a t  a v a i l a b i l i t y  of p rope r  s t o r a g e  and 
p e r i s h a b i l i t y  o f  t h e  f i s h  are  impor t an t  i n  p r i c e  d e t e r m i n a t i o n  e s p e c i a l l y  
a t  t h e  end o f  t h e  day; 4 )  t h a t  t h e  minimum n e g o t i a t e d  pr ice  f o r  aku has  
b e n e f i t e d  t h e  aku f i sherman and could  s e r v e  as an  example t o  o t h e r  f i shermen;  
and 5 )  t h a t  a l l e g a t i o n s  o f  c o l l u s i o n  among l a r g e  buyers  "could n o t  b e  
v e r i f i e d  e m p i r i c a l l y "  (Garrod and Chong 1978:Zl). 

Garrod and Chong c o n s i d e r  f a c t o r s  n o t  p r e v i o u s l y  

L a s t l y ,  t hey  c o n s i d e r  a l t e r n a t i v e  marke t ing  systems and p r e s e n t  a 
" scena r io"  which might deve lop  i f  a d o p t i o n  of modern technology o c c u r r e d .  
They s u g g e s t  t h a t  
p roducing  more, t h a t  i s ,  a more c o n c e n t r a t e d  market  (Garrod and Chong 1978:23)-  
Th i s  r e s u l t  is because  t h e  i n c r e a s e d  volume of f i s h  a v a i l a b l e  f o r  s a l e  would 
f o r c e  p r i c e  down, d r i v i n g  less e f f i c i e n t  f i r m s  o u t  of t h e  i n d u s t r y .  T h e i r  
f i n a l  o b s e r v a t i o n  is  t h a t  marke ts  evo lve  t o  meet t h e  s i t u a t i o n  and t h a t  t h e  
e x i s t i n g  market s t r u c t u r e  may b e  t h e  most v i a b l e .  

cos t - r educ ing  i n n o v a t i o n s  o f t e n  r e s u l t  i n  fewer  pe r sons  

Garrod and Chong are t h e  f i r s t  t o  a t t e m p t  an  i n d u s t r y  o r  market s t u d y ,  
and l a y  a t h e o r e t i c a l  framework f o r  a s t u d y  of t h e  marke t ,  w i t h  c o n s i d e r a t i o n  
of b o t h  demand and supp ly .  
q u e s t i o n s  posed by Garrod and Chong. 

Data are l a c k i n g  t o  a c t u a l l y  t e s t  many of t h e  

Although t h e  r e s e a r c h  area of t h e  above s t u d i e s  i s  t h e  same, t h e r e  are  
v a r i a t i o n s  i n  emphasis and methodology. Gene ra l ly ,  t h e  a u t h o r s  have 
a t t empted  t o  d e s c r i b e  t h e  f i s h e r y  and e x p l a i n  why t h e r e  has  been no e n t r y  o r  
expansion.  
l i m i t a t i o n s  as r e a s o n s  f o r  t h e  "dec l in ing"  o r  " s t agna t ing"  i n d u s t r y .  
have a l s o  been a l l u s i o n s  b o t h  i n  t h e  economic s t u d i e s  and t h e  d e s c r i p t i v e  
l i t e r a t u r e  t o  some t y p e  of " s i n i s t e r "  c o l l u s i o n  i n  t h e  f r e s h  f i s h  market .  
Garrod and Chong propose  t h a t  t h e  e x i s t e n c e  of c o l l u s i o n  (which they  were 
unable  t o  v e r i f y  e m p i r i c a l l y )  may be a r e s u l t  of n a t u r a l  e v o l u t i o n a r y  
t e n d e n c i e s  w i t h i n  t h e  market .  

The conc lus ions  c o n s i s t e n t l y  p o i n t  t o  i n c r e a s i n g  c o s t s  and market 
There 

Both c o s t  and market a n a l y s e s  f o r  s k i p j a c k  tuna  have used t h e  ave rage  
p r i c e  d e r i v e d  from H a w a i i  S t a t e  F i s h  and Game d a t a .  
Garrod and Chong, t h e  emphasis of t h e  p r e v i o u s  r e s e a r c h  has  been on t h e  
supp ly  s i d e .  

F i n a l l y ,  excep t  f o r  

To d a t e ,  supply  and demand have n o t  been e m p i r i c a l l y  o r  
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t h e o r e t i c a l l y  ana lyzed  t o g e t h e r .  
major background i n f o r m a t i o n  on which t o  b a s e  a n a l y s i s  of t h e  r e c r e a t i o n a l  
f i s h e r i e s .  

Hoffman and Yamauchi p r e s e n t e d  t h e  f i r s t  

BAITFISH STUDIES 

Shang and I v e r s e n  (1971) p r e s e n t  an  economic f e a s i b i l i t y  s t u d y  f o r  t h e  
p r o d u c t i o n  of t h r e a d f i n  shad as a l i v e  b a i t  f o r  Hawai i ' s  s k i p j a c k  tuna  
f i s h e r y .  They estimate a break-even p r i c e  f o r  nehu, S t o l e p h o r u s  purpureus ,  
t h e  major b a i t f i s h  s p e c i e s  used i n  t h e  f i s h e r y .  The c a l c u l a t i o n  of t h i s  
p r i c e  i s  based on t h e  income foregone t o  f ishermen when t h e y  a re  f i s h i n g  
f o r  b a i t  i n s t e a d  of  f i s h i n g  f o r  s k i p j a c k  t u n a .  They estimate a break-even 
(maximum) p r i c e  of nehu p e r  bucket  as $12.70 (year-round) ,  $13.80 (peak 
f i s h i n g  months),  and $11.00 ( o t h e r  f i s h i n g  months).  Catch rates w i t h  
e i t h e r  nehu o r  shad are about  e q u a l  b u t  
ra te  t h a n  nehu, which i n c r e a s e s  r e t u r n s  
es t imated  break-even (maximum) p r i c e  of 
round) ,  $15.90 and $15.00 (peak f i s h i n g  
( o t h e r  f i s h i n g  months) u s i n g  10 and 16% 

shad h a s  about  a 10% lower m o r t a l i t y  
t o  a bucket  of  shad b a i t .  The 
shad i f  $14.60 and $13.80 (year-  
months) ,  and $12.60 and $12.00 
m o r t a l i t y  of shad ,  r e s p e c t i v e l y .  

Using p r e s e n t - v a l u e  a n a l y s i s ,  estimates of product ion  break-even 
(minimum) p r i c e s  are p r e s e n t e d  f o r  10 and 16% m o r t a l i t y  ra tes .  
a n a l y s i s  i n c l u d e s  inves tment  c o s t s ,  o p e r a t i o n  c o s t s ,  and n e t  p r e s e n t  v a l u e  
a t  v a r y i n g  d i s c o u n t  rates.  R e s u l t s  i n d i c a t e  t h a t  shad o p e r a t i o n  is f e a s i b l e  
w i t h  a n  annual  p r o d u c t i o n  of  3 ,660 b u c k e t s  of shad p e r  10-acre  pond u n i t  
and w i t h  t h e  s e l e c t e d  r a n g e  of  d i s c o u n t  rates (6-14%). 

This  

Crumley (1977.) c o n s i d e r s  t h e  commercial p r o d u c t i o n  of t i l a p i a ,  T i l a p i a  
mossambica, f o r  use  as b a i t f i s h  i n  t h e  Hawaiian s k i p j a c k  tuna  f i s h e r y .  
Crumley u s e s  Shang and I v e r s e n ' s  formulas  t o  r e e s t i m a t e  t h e  break-even 
p r i c e  of nehu a t  $30.12 p e r  bucket .  
o p e r a t i n g  c o s t s  of t i l a p i a  product ion  which r e s u l t  i n  c o s t  p e r  bucket  of 
t i l a p i a  of $17.56 which i n c l u d e s  a 20% " p r o f i t "  f o r  t h e  producer .  

He t h e n  estimates c o n s t r u c t i o n  and 

H e r r i c k  (1977) e s t i m a t e d  t h e  c o s t  p e r  bucket  f o r  p r o d u c t i o n  of  t h e  
topminnow, P o e c i l i a  v i t t a t a ,  f o r  u s e  as a b a i t f i s h  i n  t h e  H a w a i i  s k i p j a c k  
tuna  f i s h e r y .  This  s t u d y  is based on d e p r e c i a t e d  a n n u a l  c a p i t a l  c o s t s  
p l u s  o p e r a t i n g  c o s t s  f o r  o u t p u t s  of 3,000 b u c k e t / y r  o u t p u t  and 30,000 
b u c k e t l y r  o u t p u t .  
as nehu. 
bucket  f o r  3,000 and 30,000 b u c k e t / y r ,  r e s p e c t i v e l y .  

The topminnow h a s  n o t  been proven t o  b e  as e f f e c t i v e  
Es t imated  product ion  c o s t s  were $12.93 p e r  bucket  and $3.69 p e r  

2See Hudgins (1980a) f o r  market model of  Hawaiian s k i p j a c k  tuna .  

3See Adams (1980) f o r  r e c e n t  r e c r e a t i o n a l  f i s h e r i e s  r e s e a r c h .  
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