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ABSTRACT 

GENERAL SYSTEM ANALYSIS AND SIMULATION 
APPROACII: A PRELIMINARY APPLICATION 

TO N I G E R I A N  FISHERIES 

Olasupo Oyetoro Ladipo 

The o b j e c t i v e s  of t h i s  t h e s i s  were: (1) t o  pro- 

v i d e  a  conceptual  framework f o r  p o l i c y  a n a l y s i s  i n  

f i s h e r i e s  development, which w i l l  enable  a  team of 

i n v e s t i g a t o r s  t o  i d e n t i f y  r e l e v a n t  v a r i a b l e s  and,  hence, 

t h e  k inds  of d a t a  and i n v e s t i g a t i o n s  necessary f o r  pro- 

v id ing  information t h a t  w i l l  l ead  t o  e s t a b l i s h i n g  o r  

ob ta in ing  c r i t e r i a  f o r  d e c i s i o n  making; ( 2 )  t o  show how 

t h e  framework could be used t o  s tudy  t h e  Niger ian f i s h -  

ing  i n d u s t r y ;  ( 3 )  t o  i d e n t i f y  and l i s t  t h e  k inds  of 

d a t a  r equ i red  t o  apply t h e  framework t o  t h e  a n a l y s i s  

of p o l i c y  problems i n  t h e  canoe f i s h e r y  component; 

( 4 )  t o  deve lop  a  program f o r  ob ta in ing  those  d a t a ;  and 

(5)  t o  examine t h e  c o s t s  and b e n e f i t s  of r e s e a r c h  i n  

gene ra l  and of t h e  proposed p r o j e c t  i n  p a r t i c u l a r .  

The development of N i g e r i a ' s  f i s h e r i e s  o rgan i -  

z a t i o n  wi th  r e s p e c t  t o  po l i cy  formula t ion ,  r e s e a r c h  

and development e f f o r t s ,  and r e source  a l l o c a t i o n s  was 
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d e s c r i b e d .  The d e s c r i p t i o n  covered t h e  p e r i o d  between 

1942 and 1972, and t h e  s i x  components of t h e  f i s h e r i e s  

which i n c l u d e  canoe ,  t r a w l  ( i n s h o r e  and d i s t a n t - w a t e r  ) , 

pond, r i v e r i n e ,  and l a k e s  f i s h e r i e s .  The need f o r  

r e s e a r c h  and development c o o r d i n a t i o n  a t  t h e  n a t i o n a l  

l e v e l  i n c l u d i n g  a  d a t a  bank and c o l l e c t i o n  of  b a s i c  d a t a  

on r e g u l a r  b a s i s  was e s t a b l i s h e d .  

I n  deve lop ing  t h e  r e s e a r c h  approach,  GSASA, 

p r e s e n t e d  i n  t h e  t h e s i s ,  it was noted t h a t  n e o c l a s s i c a l  

assumpt ion of  p e r f e c t  knowledge i s  u n r e a l i s t i c  f o r  

i n v e s t i g a t i o n s  of  developmenta l  problems.  It was 

a rgued ,  a p r i o r i ,  t h a t  t h e r e  i s  n e i t h e r  p e r f e c t  knowledge 

nor p e r f e c t  i gno rance  i n  t h e  r e a l  wor ld;  t h a t  what w e  

have a r e  d e g r e e s  of  knowledge which c a n  be  improved 

th rough  l e a r n i n g .  Development p l ann ing  was d e s c r i b e d  

a s  a c t i v i t i e s  des igned  t o  a c h i e v e  a  f u t u r e  s i t u a t i o n  

from an  i n f e r r e d  p r e s e n t  one ,  and i n f e r e n c e s  a s  sub- 

j e c t i v e  i n t e r p r e t a t i o n s  of ou r  s ense  p e r c e p t i o n s  t h u s  

e s t a b l i s h i n g  t h e  need f o r  i n t e r a c t i o n  which i s  t h e  f o c a l  

p o i n t  of t h e  g e n e r a l  system a n a l y s i s  and s i m u l a t i o n  

approach,  GSASA. 

GSASA, it was a rgued ,  f o l l o w s  t h e  p r i n c i p l e s  

of  t r a d i t i o n a l  s c i e n t i f i c  r e s e a r c h  method and i s  p a r -  

t i c u l a r l y  f l e x i b l e .  Using d iagrams ,  t h e  i t e r a t i v e  

p roces s  of GSASA f o r  s o l v i n g  developmenta l  problems was 

d e s c r i b e d ,  p a r a l l e l s  and d i s t i n c t i o n s  w e r e  shown between 
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GSASA and t h e  Bayesian approach, and how s p e c i a l i z e d  

techniques such a s  LP, NLP, c o s t - b e n e f i t  a n a l y s i s ,  e t c . ,  

can  be appropr i a t e ly  used wi th in  GSASA framework. 

The main problem of f i s h e r i e s  development was 

i d e n t i f i e d  a s  t h e  a l l o c a t i o n  of s c a r c e  r e sources  i n  an 

environment of complex i n t e r a c t i o n s  among p h y s i c a l ,  

s o c i a l ,  economic, and p o l i t i c a l  components, t h e  i n t e r -  

a c t i o n s  involv ing  m u l t i p l e  and o f t e n  c o n f l i c t i n g  va lues .  

Severa l  needs w e r e  i d e n t i f i e d  inc luding  t h e  need t o  

e l i m i n a t e  o r  reduce ma lnu t r i t i on .  It was argued t h a t  

a c q u i s i t i o n  of information was a  necessary s t e p  t o  so lv-  

ing developmental problems and t h a t  planning is  an i n t e r -  

s e c t o r a l  a c t i v i t y .  It was argued a p r i o r i  t h a t  t h e r e  

w e r e  l e g a l ,  a d m i n i s t r a t i v e ,  and p o l i t i c a l  bases  f o r  

imp.Lementing po l i cy  a l t e r n a t i v e s  t h a t  might be found 

admiss ib le  f o r  seeking s o l u t i o n s  t o  developmental 

problems. 

It was shown t h a t  GSASA can be used t o  s tudy  

development p o l i c i e s  in f i s h e r i e s  by showing conceptua l ly  

how N i g e r i a ' s  f i s h e r i e s  can be s tud ied  us ing  GSASA and 

a  c a s e  was made f o r  t h e  use  of nons tochas t i c  equa t ions  

i n  a n a l y s i s  of d a t a .  The p r a c t i c a l i t y  of t h e  approach 

(GSASA) was then demonstrated by c o n s t r u c t i n g  a  pre-  

l iminary  o p e r a t i o n a l  model of a  component of N i g e r i a ' s  

f i s h e r i e s  subsec to r .  
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T h e  need f o r  d a t a  i n  p o l i c y  a n a l y s i s  and t h e  d a t a  

r equ i r emen t s  of t h e  f i s h e r i e s  s u b s e c t o r  w e r e  d i s c u s s e d .  

A p r e l i m i n a r y  l i s t  of d a t a  t h a t  need t o  be c o l l e c t e d  was 

g i v e n  f o r  n i n e  d a t a  c a t e g o r i e s ;  t h i s  was fo l lowed  by a  

d i s c u s s i o n  o f  t h e  p rocedures  f o r  c o l l e c t i n g  t h e  d a t a  

and an  o u t l i n e  o f  a  s i x - s t a g e  r e s e a r c h  p l a n .  

Cos t s  and b e n e f i t s  w e r e  d i s c u s s e d  f i r s t  from a  

g e n e r a l  p e r s p e c t i v e  and t h e n  w i t h  s p e c i f i c  r e f e r e n c e  t o  

o u r  proposed r e s e a r c h  p r o j e c t .  I n  d i s c u s s i n g  s p e c i f i c  

c o s t s  and b e n e f i t s  of t h e  p r o j e c t ,  w e  cons ide red  c o s t s  

and b e n e f i t s  t o  t h e  o r d i n a r y  N ige r i an ,  t h e  f i she rman ,  

t h e  i n v e s t i g a t o r ,  and t h e  government. 

D e s p i t e  i t s  p r e l i m i n a r y  n a t u r e  t h e  t h e s i s  con- 

t r i b u t e d ,  among o t h e r  t h i n g s ,  a  comprehensive overv iew 

of N ige r i an  f i s h e r i e s  w i t h  r e s p e c t  t o  r e s e a r c h  a c t i v i t i e s ,  

p roduc t i on  p r o c e s s ,  r e s o u r c e s ,  p r o c e s s i n g ,  and marke t ing ;  

a  conprehens ive  i d e n t i f i c a t i o n  o f  f i s h e r i e s  development 

needs  and problems; a  p r e l i m i n a r y  model f o r  s t u d y i n g  

f i s h e r i e s  p o l i c y  problems; a  r e s e a r c h  p l a n  t o  s t u d y  

f i s h e r i e s  p o l i c i e s  a t  bo th  t h e  s t a t e  and n a t i o n a l  l e v e l s ;  

a  b a s i s  f o r  e s t a b l i s h i n g  d a t a  bank f o r  N ige r i an  f i s h e r i e s ;  

and showing t h a t  it i s  p o s s i b l e  t o  u s e  GSASA f o r  

f i s h e r i e s  p o l i c y  and program a n a l y s i s .  
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CHAPTER I 

A DESCRIPTION OF NIGERIAN FISHERIES 

AND N I G E R I A N  FISHERIES RESEARCH 

I n t r d u c t  i o n  

The Role of F i s h e r i e s  i n  N i a e r i a n  
Economic - Development 

The c o n t r i b u t i o n  t h a t  f i s h e r i e s  development c a n  

makt2 t o  Niger ian  economic development i s ,  pe rhaps ,  s m a l l  

compared t o  t h e  c o n t r i b u t i o n  expec ted  from a g r i c u l t u r e  

and pe t ro leum.  However, t h e  development o f  a g r i c u l t u r e  

and pet ro leum i s  dependent  on t h e  a v a i l a b i l i t y  o f  many 

t y p e s  of  l a b o r  s e r v i c e s ,  Loth  i n  q u a n t i t y  and i n  q u a l i t y .  

It zannot  L e  den i ed  t h a t  t h e s e  l a b o r  s e r v i c e s  a r e  p ro-  

d u c t s  of i r ~ v c s t n e n t  i n  human c a p i t a l ,  t h e  most  impor t an t  

of  which i s  inves tment  i n  t h e  h e a l t h  of  t h e  p e o p l e ,  and 

food i s  an  impor t an t  i n p u t  i n  m a i n t a i n i n g  good h e a l t h  

w h i l e  a  ba lanced  d i e t  i s  a  p r e r e q u i s i t e  t o  economic 

development.  

The s u c c e s s  o f  a  n a t i o n ' s  development program i s  

dependen t ,  i n  p a r t ,  on  i t s  human r e s o u r c e s  which, t o  

f u n c t i o n  e f f i c i e n t l y ,  must be p rov ided  w i t h  a  ba lanced 

d i e t .  A g r i c u l t u r e  p r o v i d e s  many foods  c o n t a i n i n g  m o s t  



o f  t h e  n u t r i e n t s  n e c e s s a r y  f o r  h e a l t h y  f u n c t i o n i n g  o f  t h e  

human body, b u t  o n l y  a  few o f  them c o n t a i n  l a r g e  q u a n t i -  

t i es  o f  t h e s e  n u t r i e n t s ,  p a r t i c u l a r l y  p r o t e i n  and f a t s ;  

f i s h  (and l i v e s t o c k ,  of  c o u r s e )  d o e s  c o n t a i n  t h e s e  

e s s e n t i a l  n u t r i e n t s .  Consequen t ly ,  t h e  development  o f  

t h e  f i s h e r i e s  i n d u s t r y  c a n  supplement  t h a t  o f  a g r i c u l t u r e  

i n  p r o v i d i n g  a  ba lanced  d i e t .  

G e n e r a l  Background of N i g e r i a n  
F i s h e r i e s  Development 

N i g e r i a ,  w i t h  a  p o p u l a t i o n  of  o v e r  55 m i l l i o n ,  i s  

t h e  l a r g e s t  s i n g l e  consumer o f  f i s h  and f i s h  p r o d u c t s  

( i n  terms of  t o t a l  v a l u e  of  f i s h  consumed by t h e  n a t i o n )  

i n  West A f r i c a .  Located  on t h e  s o u t h e r n  c o a s t  o f  W e s t  

A f r i c a ,  N i g e r i a  has  a b o u t  500 m i l e s  o f  c o a s t l i n e  and h e r  

w a t e r s  a r e  known t o  be r i c h  i n  f i s h e r y  r e s o u r c e s ,  b u t  

N i g e r i a  h a s  n o t  p a i d  much a t t e n t i o n  t o  f i s h e r y  d e v e l o p -  

ment. 

The f i r s t  s t e p s  N i g e r i a  t o o k  t o w a r d s  t h e  d e v e l o p -  

ment o f  h e r  f i s h i n q  i n d u s t r y  were  i n  1942 when t h e  

e x p e r i e n c e s  of  World War I1 and t h e  d i s c o n t i n u i t y  o f  

i m p o r t s  from Europe a c c e n t u a t e d  t h e  need f o r  d e v e l o p i n g  

l o c a l  r e s o u r c e s  i n  a l l  f i e l d s ,  i n c l u d i n g  f i s h e r i e s .  A t  

t h i s  t i m e  a  s u r v e y  o f  t h e  f i s h e r i e s  i n d u s t r y  was under-  

t a k e n  ( 2 5 ) .  T h i s  s t u d y ,  o r g a n i z e d  by t h e  c o l o n i a l  

g o v e r n n e n t ,  was l i m i t e d  t o  a s t u d y  o f  canoe  f i s h e r y  and 

t o  some p r e l i m i n a r y  e x p e r i m e n t s  i n  f i s h  c u l t u r e  i n  



b r a c k i s h  w a t e r s .  A t  t h e  end of  t h e  war a permanent f i s h -  

eries o r g a n i z a t i o n  was e s t a b l i s h e d  a s  a d i v i s i o n  o f  t h e  

Department of  Commerce and I n d u s t r y .  

The a c t i v i t i e s  o f  t h e  d i v i s i o n  w e r e  l i m i t e d  t o  

t r a w l i n g  surveys  around Lagos and o f f  t h e  Camerouns. 

Consequently,  l i t t l e  i s  known about  t h e  f i s h e r i e s  

r e s o u r c e s  o f  N ige r i a .  I n  1953,  when N ige r i a  had a new 

c o n s t i t u t i o n  under which t h e  t h r e e  regions--Western,  

E a s t e r n ,  and Northern--became autonomous, f i s h e r i e s  

became a r e g i o n a l  r e s p o n s i b i l i t y .  The f e d e r a l  govern- 

ment. was g iven  a minor r o l e  i n  r e g i o n a l  f i s h e r i e s .  A t  

t h e  f e d e r a l  l e v e l  f i s h e r i e s  became a s e r v i c e  of  t h e  

F e d e r a l  M i n i s t r y  of Economic Development, b u t  i n  t h e  

r e g i o n s  it was a d i v i s i o n  o f  t h e  M i n i s t r y  of  A g r i c u l t u r e  

and Na tu ra l  Resources (MANR) . 
According t o  t h e  c o n s t i t u t i o n ,  f i s h e r i e s  r e s e a r c h  

was a s u b j e c t  i n  which bo th  r e g i o n a l  and f e d e r a l  govern- 

ments w e r e  e q u a l l y  competent t o  engage,  w h i l e  f i s h e r i e s  

development was s o l e l y  t h e  r e s p o n s i b i l i t y  o f  t h e  r e g i o n s .  

Thu:;, i n  t h e  r e g i o n s ,  t h e  F e d e r a l  F i s h e r i e s  S e r v i c e  (FFS) 

had no development " i n i t i a t i v e "  i n  f i s h e r i e s .  Research 

and development w i t h i n  t h e  f e d e r a l  t e r r i t o r y  of Lagos and 

i n  t h e  i n t e r n a t i o n a l  wa t e r s  o f f  t h e  c o a s t  w e r e  made t h e  

r e s ! p o n s i b i l i t y  of  FFS. I n  a d d i t i o n ,  t h e  FFS cou ld  pa r -  

t i c i p a t e  on any r e s e a r c h  q u e s t i o n  f o r  which a r e g i o n a l  



government i n v i t e d  i t s  p a r t i c i p a t i o n .  FFS c o u l d  n o t  

i n i t i a t e  r e s e a r c l l  i n  any r e g i o n  u n l e s s  i n v i t e d  t o  d o  s o .  

Fol lowing t h e  r e o r g a n i z a t i o n  o f  t h e  c o u n t r y  i n t o  

t w e l v e  s t a t e s  i n  1967,  r e g i o n a l  powers and r e s p o n s i b i l i t i e s  

passed  on t o  t h e  s t a t e s  by d e c r e e .  Each s t a t e  became 

r e s p o n s i b l e  f o r  f i s h e r i e s  r e s e a r c h  and development  w i t h i n  

i t s  own t e r r i t o r y .  A s t a t e  c o u l d  e i t h e r  engage  i n  

r e s e a r c h  i t s e l f  o r  it c o u l d  c a l l  on t h e  FFS (now F e d e r a l  

Department of F i s h e r i e s ,  FDF) f o r  a s s i s t a n c e .  With t h e  

c r e a t i o n  of  s t a t e s ,  t h e  F e d e r a l  T e r r i t o r y  o f  Lagos became 

p a r t  of t h e  Lagos S t a t e ,  t h u s  r e d u c i n g  FDF's p r imary  

r e s p o n s i b i l i t y  t o  r e s e a r c h  i n  i n t e r n a t i o n a l  w a t e r s  o f f  

N i g e r i a ' s  c o a s t .  I n  a d d i t i o n ,  t h e  FDF was r e s p o n s i b l e  

f o r  f i s h e r i e s  e d u c a t i o n  and t r a i n i n g  f o r  t h e  f e d e r a t i o n .  

However, i n i t i a t i v e  f o r  r e s e a r c h  and development  remained 

w i t h  t h e  s t a t e s  and c o n s e q u e n t l y  t h e r e  was no n a t i o n a l  

c o o r d i n a t i o n  i n  f i s h e r i e s  r e s e a r c h  and development .  

By 1968 t h e  a c u t e  need f o r  c e n t r a l  c o o r d i n a t i o n  

t o  a v o i d  d u p l i c a t i o n  of  r e s e a r c h  and development  e f f o r t s  

was r e c o g n i z e d .  T h e  FDF w a s  a s s i g n e d  t h e  r o l e  of  o v e r - a l l  

c o o r d i n a t o r .  I n  o r d e r  t o  e f f e c t u a t e  t h i s ,  a  d i v i s i o n  o f  

p l a n n i n g  was c r e a t e d  i n  1969 w i t h i n  t h e  d e p a r t m e n t .  

T h i s  new d i v i s i o n  i s  r e s p o n s i b l e  f o r :  

A .  The development  o f  a  n a t i o n a l  f i s h e r i e s  p l a n  

which w i l l  t a k e  t h e  v a r i o u s  needs  and a s p i r a t i o n s  

of  t h e  t w e l v e  s t a t e s  i n t o  a c c o u n t .  It i s  a l s o  



supposed t o  i n s u r e  harmonious p r o g r e s s  and 

c o o r d i n a t e d  e f f o r t  towards  a c h i e v i n g  planned 

n a t i o n a l  o b j e c t i v e s .  T h i s  f u n c t i o n  i n v o l v e s :  

1. C o l l e c t i o n  of  i n fo rma t ion  on s t a t e  p l a n s ,  

p r o j e c t s ,  needs ,  and problems;  

2 .  C o l l e c t i o n  of f i s h e r y  s t a t i s t i c s  from a l l  t h e  

s t a t e s  on  p roduc t i on ,  s a l e s ,  p r i c e s ,  etc. ;  

3 .  Ana lys i s  of d a t a  from 2 i n  t h e  l i g h t  of 

i n fo rma t ion  i n  1; and 

4 .  Formula t ion  of  p o l i c i e s  and drawing up a c t i o n  

programs f o r  c o n s i d e r a t i o n  by b o t h  s t a t e  and 

f e d e r a l  governments.  

B. The e s t a b l i s h m e n t  of  a  d a t a  bank t o  p r o v i d e  

i n fo rma t ion  f o r  e s t a b l i s h e d  and new i n v e s t o r s  

i n  t h e  f i s h e r i e s  i n d u s t r y .  

C .  The t r a i n i n g  of  t h e  manpower r e q u i r e d  f o r  

development i n  t h e  p u b l i c  and p r i v a t e  s e c t o r s  

of t h e  i n d u s t r y .  

By 1971,  when t h e  r e p o r t  f o r  t h e  Na t i ona l  Seminar 

(321) was be ing  p r epa red ,  t h e r e  w e r e  two s e n i o r  members i n  

t h i s  d i v i s i o n .  Both were b i o l o g i s t s .  It w a s  planned 

f o r  them t o  receive f u r t h e r  t r a i n i n g ,  e s p e c i a l l y  i n  

economics,  i n  o r d e r  t o  enhance t h e i r  e f f e c t i v e n e s s  i n  

gu id ing  t h e  d i v i s i o n .  By t h e  beg inn ing  of  1972,  t h e  



more s e n i o r  of t h e  two, l i k e  some members from t h e  

r e s e a r c h  d i v i s i o n ,  l e f t  t h e  depar tment  t o  j o i n  t h e  

I Ja t iona l  Research Counci l  a s  a  f i s h e r i e s  b i o l o g i s t .  The 

F e d e r a l  Department of F i s h e r i e s  t h u s  remains  u n d e r s t a f f e d ,  

e s p e c i a l l y  i t s  p lann ing  d i v i s i o n  which i s  t h e  most impor- 

t a n t  d i v i s i o n  i n  f i s h e r i e s  development.  

N i s e r i a n  F i s h e r i e s  S u b s e c t o r s  
and Components 

Marine F i s h e r i e s  (Coas t a l  and 
Ocean F i s h e r i e s )  

The Niger ian  500-mile s h o r e l i n e  (see Map 1) forms 

t h e  s o u t h e r n  boundary of f i v e  of t h e  twe lve  s t a t e s  of  

N i g e r i a  ( s e e  Map 2 ) .  These mar i t ime  s t a t e s  a r e  Lagos,  

Midwestern, R i v e r s ,  S o u t h e a s t e r n ,  and Western s t a t e s  w i t h  

s h o r e l i n e  mi leage  of approx imate ly  1 1 2 ,  8 8 ,  142 ,  80 ,  and 

58, r e s p e c t i v e l y .  

The c o n t i n e n t a l  s h e l f  i s  narrow compared w i t h  

t h a t  o f f  Dakar,  Senega l ,  f o r  example. It i s  w i d e s t  on 

t h e  e a s t e r n  p a r t  where it i s  abou t  50 m i l e s  o f f  t h e  Opobo 

River  and na r rowes t  i n  t h e  Ves te rn  p a r t ,  be ing  18  m i l e s  

o f f  Lagos and o n l y  8 m i l e s  o f f  Lekki  i n  t h e  Western S t a t e  

(Map 1 ) .  The Avon's Deep i s  q u i t e  c l o s e  t o  l and  h e r e .  

Although t h e  maximum d e p t h  of  t h e  s h e l f  i s  200 meters, 

t h e  p r e s e n t  commercial f i s h i n g  h a r d l y  e x t e n d s  beyond t h e  

30-meter con tou r  which, on  t h e  ave r age ,  i s  less t h a n  

f i f t e e n  m i l e s  from t h e  c o a s t ,  The r ea son  is t h a t  t h e  







p r e s e n t  commercial f i s h i n g  i s  based on t h e  supra -  

t he rmoc l ine  demersal  s p e c i e s ,  i . e . ,  t h o s e  s p e c i e s  t h a t  

l i v e  i n  sha l low w a t e r s  (53, 1968 ) .  

N i g e r i a ' s  t e r r i t o r i a l  w a t e r s  ex tend  on ly  twe lve  

m i l e s  o f f  sho re .  Th i s  c u t s  t h e  44-fathom (80.5 meter) 

con tou r  o f f  Lagos, t h e  20-fathom (36.6 m e t e r )  con tou r  o f f  

Dodo R ive r ,  and t h e  10-fathom (18.3 meter) con tou r  o f f  

Opobo. While t h i s  l i m i t  p r o t e c t s  t h e  commercial demersa l  

i n s h o r e  f i s h  and prawns o f f  Lagos, Western,  and Miswestern 

S t a t e s ,  t h o s e  o f f  R ive r s  and Sou theas t e rn  S t a t e s  a r e  n o t  

fu l : ly  p r o t e c t e d .  These ( i n t e r n a t i o n a l  w a t e r s )  a r e  v e r y  

r i c h  i n  f i s h  r e s o u r c e s .  

A c t i v i t i e s  on t h e  c o n t i n e n t a l  s h e l f  a r e  made up 

of t h e  ind igenous  canoe f i s h e r i e s  and t h e  t r a w l e r  f i s h -  

eries. 

Canoe Fisher ies . - -The canoe  f i s h e r i e s  c o n s i s t s  

of  , s c a t t e r e d  f i s h i n g  v i l l a g e s  s i t u a t e d  on a  series of  

su r f - swept  sandy beaches a long  t h e  A t l a n t i c  Ocean. The 

beaches v a r y  i n  l e n g t h  between 100 f e e t  and t e n  m i l e s .  

There  a r e  about  250 v i l l a g e s .  The f i s h i n g  p o p u l a t i o n  

i s  inade up of N ige r i ans  and some mig ran t  f i shermen  from 

neighbour ing c o u n t r i e s .  The f i s h i n g  r a n g e  h a r d l y  goes  

beyond f i v e  m i l e s  from t h e  sho re .  I n  o r d e r  t o  e l i m i n a t e  

compe t i t i on  from commercial t r a w l e r s ,  t h e  F e d e r a l  Govern- 

ment r e c e n t l y  (September, 1972) d e c l a r e d  t h e  a r e a  



cover ing  two m i l e s  from t h e  shore  t h e  e x c l u s i v e  f i s h i n g  

zone f o r  t h e  t r a d i t i o n a l  sea-going canoes .  

Most of t h e  t r a d i t i o n a l  canoes  a r e ,  however, 

opera ted  i n  t h e  b rack i sh  wa te r s .  Th i s  s e c t i o n  of t h e  

canoe f i s l ~ e r i e s  is  r e s t r i c t e d  t o  a r e a s  s o u t h  of l a t i t u d e  

6 O N .  I t  suppor t s  numerous v i l l a g e s  s c a t t e r e d  among t h e  

swampy sho res  of  t h e  v a s t  network of e s t u a r i e s ,  l agoons ,  

and c r e e k s .  There a r e  more than  5,000 v i l l a g e s  i n  t h i s  

a r e a  of more than  7,500 square  m i l e s .  I t  has  been e s t i -  

mated t h a t  t h e  Niger a lone  has  about  20 e n t r a n c e s  t o  t h e  

A t l a n t i c  Ocean wi th  an average l e n g t h  of 80 m i l e s  (25, 

1 9 6 8 ) .  Niger ian f ishermen o p e r a t i n g  i n  t h i s  a r e a  work 

e n t i r e l y  w i t h  dugout canoes of v a r i e d  types  and s i z e s .  

The s i z e s  vary from smal l  l ine-canoes  worked by one man 

t o  t h e  l a r g e  sea-going canoes  c a r r y i n g  t e n  men and f i s h -  

i ng  f o r  sawa ( s a r d i n e l l a )  w i t h  l a r g e  e n c i r c l i n g  n e t s .  

Techniques of f i s h i n g  pas s  from community t o  

community, and from g e n e r a t i o n  t o  g e n e r a t i o n .  Exchange 

of  t echniques  can be between f i s h i n g  communities a s  f a r  

a p a r t  a s  Ghana and Nige r i a .  For example, t h e  Ghana 

f ishermen in t roduced  t o  Niger ia  t h e  t echn ique  of c a t c h i n g  

p e l a g i c  shoa l ing  f i s h  w i t h  e n c i r c l i n g  n e t s .  Recent ly ,  

s y n t h e t i c  f i b e r s  have been in t roduced  by t h e  Western 

S t a t e  government t o  r e p l a c e  n a t u r a l  f i b e r s ,  bu t  t h e r e  

i n t r o d u c t i o n  of outboard engines  d i d  n o t  meet t h e  same 

kind of a c c e p t a b i l i t y  which t h e  s y n t h e t i c  f i b r e  had. 



Study of t h e  s e l e c t i v e  adoption of technologica l  change 

may help t o  i d e n t i f y  successfu l  means of introducing 

change t o  the  t r a d i t i o n a l  canoe f i s h e r i e s  on which about 

two m i l l i o n  Nigerians a r e  dependent. 

Trawling.--Trawling rep resen t s  a more advanced 

technology than canoeing on t h e  s c a l e  of f i s h i n g  tech- 

nology. The t r awle r  f l e e t  c o n s i s t s  of inshore  and d i s t a n t  

water t r a w l e r s  based mainly i n  Lagos with a few i n  Por t  

Harcourt. The f l e e t  was es t ab l i shed  i n  1956 with only 

one r e g i s t e r e d  vesse l  (25, 1968) . By 1967, t h e  f l e e t  

had grown t o  2 4  t r a w l e r s ,  ranging i n  s i z e  between 20 and 

500 g ross  tonnage. P r i o r  t o  1965 most of t h e s e  v e s s e l s  

explo i ted  demersal f i s h e s  around Lagos, between Lekki 

and t h e  Dahomey border,  i n  an a r e a  of about 500 square 

mi les .  The range of f i s h i n g  was between t h e  3- and 20- 

fathom contours  u n t i l  1972 when they had t o  move ou t  

t o  about t h e  5- t o  20-fathom range. 

I n i t i a l l y ,  t h e  t r awle r s  caught prawns a s  by-catches 

during f i s h i n g  t r i p s .  But, a s  a r e s u l t  of decreasing f i s h  

ca tches  coupled with increas ing  economic r e t u r n s  t o  prawns, 

e s p e c i a l l y  Penaeus duorarum, which a r e  known t o  L e  abun- 

dan t  o f f  t h e  Niger d e l t a  a r e a s  (19, 25, 45, 5 9 ) ,  many 

t r awle r s  changed from f i s h  f i s h i n g  t o  prawn f i s h i n g .  

They a l s o  extended t h e i r  f i s h i n g  a rea  eastwards t o  t h e  

prawn r i c h  grounds of f  t h e  Niger d e l t a .  In  1965 only 

one vesse l  was r e g i s t e r e d  f o r  prawn f i s h i n g  a s  a g a i n s t  



f i f t e e n  f i s h  v e s s e l s ,  bu t  by 1967 t h e r e  w e r e  f i f t e e n  

prawn f i s h i n g  v e s s e l s  and on ly  e i g h t  v e s s e l s  remained 

f i s h  f i s h i n g  t r a w l e r s .  These t r a w l e r s  a r e  owned by 

Niger ians  o r  Nigeria-based f i s h i n g  companies. 

Dis tan t -wate r  Fisher ies . - -The d i s t a n t - w a t e r ,  

f ac to ry - type  t r a w l e r s  r e p r e s e n t  t h e  most t e c h n o l o g i c a l l y  

advanced component of t h e  Niger ian f i s h e r i e s  i n d u s t r y .  

These d i s t a n t - w a t e r  t r a w l e r s  a r e  much b igger  than  t h e  

c o a s t a l  water  t r a w l e r s .  These land  f i s h  which a r e  a l r e a d y  

deep f rozen .  The p o r t s  of  l and ing  a r e  Lagos and P o r t  

Harcour t .  These v e s s e l s  o p e r a t e  mostly i n  i n t e r n a t i o n a l  

wa te r s ,  e s p e c i a l l y  i n  t h e  a r e a s  west  of Dakar, Senega l ,  

sou th  of Freetown, S i e r r a  Leone, and west  of Namibia 

and Angola. Between 1965 and 1968 t h e r e  were more than  

70 of t h e s e  t r a w l e r s ,  ranglng i n  s i z e  between 1 , 0 0 0  and 

3,000 g r o s s  tonnage,  r e g i s t e r e d  i n  Pligeria.  I n  1967, 

37 of them landed f i s h  i n  Lagos. Of t h e s e ,  f i v e  were 

owned by a Niger ian company, whi le  t h e  rest of them were 

on c h a r t e r  t o  Nigeria-based companies. The f i s h  landed 

by c h a r t e r e d  v e s s e l s  a r e  regarded a s  f i s h  e x p o r t s  t o  

f r iger ia  t h u s  making Nigeria-based f i s h i n g  companies 

import ing a g e n t s ,  f o r  t hey  do n o t  own t h e  f i s h i n g  v e s s e l s .  

In land  F i s h e r i e s  

Ponds.--Following t h e  r e g i o n a l i z a t i o n  of f i s l l -  

e r i e s ,  t h e  Western r eg ion  (now Western S t a t e )  pa id  a  



c o n s i d e r a b l e  amount of  a t t e n t i o n  t o  t h e  e s t a b l i s h m e n t  

and improvement o f  homestead f i s h  ponds. By 1961,  132 

si tes had been i n v e s t i g a t e d  and 72 ponds w e r e  c o n s t r u c t e d  

and i n  p roduc t i on .  The s p e c i e s  invo lved  i n  t h e  s t o c k i n g  

was T i l a p i a .  By t h e  end of 1967, Western S t a t e  had 120 

s m a l l - s c a l e  ponds,  s tocked  w i t h  T i l a p i a  o r  c a r p ,  i n  

o p e r a t i o n .  The s t a t e  a l s o  e s t a b l i s h e d  a  350-acre f i s h  

farm i n  1968. I n  1971,  when t h e  r e p o r t  of  t h e  f i s h e r i e s  

committee was be ing  compiled ( 5 3 ) ,  it was found t h a t  

growing t i l a p i a  was n o t  a s  p r o f i t a b l e  a s  growing c a r p .  

There was r e l a t i v e l y  sma l l  emphasis  p u t  on ponds 

i n  t h e  e a s t .  Before  t h e  c i v i l  war t h e r e  were o n l y  20 

ponds and r e s e r v o i r s  i n  t h e  E a s t e r n  r e g i o n .  There  i s  

v e r y  l i t t l e  known about  t h e s e  ponds now. 

I n  1951,  an  i n d u s t r i a l  f i s h  farm was e s t a b l i s h e d  

a t  Panyam, Benue-Plateau S t a t e .  Th i s  farm was t o  be 

run  a s  a  commercial concern  des igned  t o  s e r v e  a s  a  

demons t ra t ion  and t o  p r o v i d e  i n fo rma t ion  f o r  t h e  e s t a b -  

l i s h m e n t  of s i m i l a r  farms i n  o t h e r  p a r t s  of  t h e  c o u n t r y .  

T i l a p i a  and c a r p  w e r e  e x p e r i m e n t a l l y  t e s t e d .  Carp showed 

promising r e s u l t s ,  bu t  T i l a p i a  r e s u l t s  w e r e  n o t  v e r y  

encouraging.  For example, t h e  r a t e  of  growth of T i l a p i a  

was 0 . 6  l l s . / a c r e - d a y  compared w i t h  1 .75  lbs . / ac re -day  

f o r  c a r p  (25,  1 9 6 1 ) .  

Although it i s  d i f f i c u l t  t o  s p e c u l a t e  what t h e  

s u c c e s s  of  f i sh-pond farming w i l l  be  i n  t h e  f u t u r e ,  



a v a i l a b l e  i n f o r m a t i o n ,  e s p e c i a l l y  from t h e  Western S t a t e ,  

d o e s  n o t  j u s t i f y  t h e  p r i o r i t y  g i v e n  t o  pond fa rming  i n  

t h e  1970-74 development  p l a n .  I n  t h i s  p l a n  1 3 . 6  p e r c e n t  

of  t o t a l  p lanned e x p e n d i t u r e  f o r  f i s h e r i e s  i s  a l l o c a t e d  

t o  pond farming (53 ,  p .  5 7 ) .  

Rivers.--The r i v e r i n e  f i s h e r i e s  a r e  l o c a t e d  i n  

a r e a s  n o r t h  o f  l a t i t u d e  5O30'N i n  t h e  d e l t a  and e a s t e r n  

s e c t o r s ,  and above l a t i t u d e  6'30'N i n  t h e  w e s t e r n  p a r t  

of  N i g e r i a .  The t o t a l  l e n g t h  of  t h e  many r i v e r s  i s  w e l l  

o v e r  4 ,000 m i l e s ,  and t h e r e  a r e  more t h a n  3 ,000 v i l l a g e s  

a l o n g  t h e  r i v e r s  where f i she rmen  engage i n  f i s h i n g  on 

a  f u l l - t i m e  o r  p a r t - t i m e  b a s i s .  

The most i m p o r t a n t  o f  t h e  r i v e r  sys tems  i s  t h e  

Niger-Benue sys tem.  Apar t  from s e t t l e d  f i s h e r m e n  a l o n g  

t h e  banks o f  t h e  Niger  and t h e  Benue r i v e r s ,  t h e r e  i s  a  

c o n s i d e r a b l e  number o f  f i s h e r m e n  who move down t h e  Niger  

and t h e  Benue a s  t h e  f l o o d s  s u b s i d e ,  e s t a b l i s h i n g  camps 

and o p e r a t i n g  n e t s ,  hooks,  and t r a p s  f o r  f i s h i n g  and 

u s i n g  dug-out  canoes .  These m i g r a n t  f i s h e r m e n  r e t u r n  

t o  t h e i r  f a rms  j u s t  b e f o r e  t h e  r a i n y  s e a s o n  s t a r t s .  I n  

t h e  c o u n t r y  a s  a  whole,  r i v e r  f i s h i n g  is  a  supp lementa ry  

o c c u p a t i o n .  W e  have v e r y  l i t t l e  knowledge o f  t h e  p o t e n t i a l  

p r o d u c t i o n  of  t h e  r i v e r i n e  f i s h e r i e s .  

Lakes.--There a r e  two l a k e s  i n  N i g e r i a ,  and o n e  

of  them i s  s h a r e d  by N i g e r i a  and o t h e r  c o u n t r i e s .  Lake 



Chad, a  n a t u r a l  l a k e  i s  shared wi th  t h e  r e p u b l i c s  of  

Niger,  Chad, and t h e  Cameroons. The a r t i f i c i a l  Lake 

K a i n j i  was c r e a t e d  by N i g e r i a ' s  c o n s t r u c t i o n  of t h e  

K a i n j i  Dam, completed i n  1968. 

Lake Chad suppor t s  an e x t e n s i v e  indigenous 

f i s h e r y .  I t s  t o t a l  s u r f a c e  a r e a  v a r i e s  between 5,000 

and 10,000 square  m i l e s ,  depending on t h e  season .  The 

Niger ian s e c t o r  i s  about 1 ,000 and 2,000 squa re  m i l e s  

w i t h  a  c o a s t l i n e  of  about  160 m i l e s .  There a r e  about  

50 impor tan t  f i s h i n g  v i l l a g e s  a long t h e  bank, b u t  t h e r e  

a r e  over  200 v i l l a g e s  on i s l a n d s  i n  t h e  l a k e .  

The then  Northern Niger ian government p a i d  a  l o t  

of a t t e n t i o n  t o  Lake Chad f i s h e r i e s ,  t h e  main f i s h e r i e s  

of tile n o r t h .  The r e c e n t  i n t r o d u c t i o n  of b e t t e r  f i s h i n g  

c r a f t s  (20- fee t  open f i s h i n g  c r a f t  [ 2 3 ] ) ,  g e a r  and n e t s ,  

and t h e  e s t ab l i shmen t  of c r e d i t  programs enabled t h e  

f ishermen t o  extend t h e i r  range of  f i s h i n g  t o  about  20 

mi l e s  o f f - sho re .  I n  p repa r ing  t h e  f i s h e r i e s  r e p o r t  ( 5 3 ) ,  

t h e  a d m i n i s t r a t i o n  of t h e  c r e d i t  program, e s p e c i a l l y  t h e  

method of repayment of l oans ,  was found t o  be i n e f f i c i e n t  

and i n  need of improvement. 

K a i n j i  Lake cove r s  an a r e a  of about  500 square  

m i l e s  and t h e  b i o l o g i c a l  s t u d i e s  i n d i c a t e  t h a t  i t s  fauna 

can suppor t  t h e  s p e c i e s  of f i s h  found i n  t h e  Niger-Benue 

River system. I t  i s  t o o  e a r l y  t o  s p e c u l a t e  on i t s  

p o t a t i a l s .  



F i s h e r i e s  Resources  

The a r e a s  o f  t h e  o c e a n  i n  which  b i o l o g i c a l  

a c t i v i t y  i n  t h e  s u r f a c e  w a t e r s  i s  most  i n t e n s e  a r e  t h o s e  

where u p w e l l i n g  o f  d e e p  w a t e r  o c c u r s ,  and i t  i s  i n  s u c h  

a r e a s  that  many o f  t h e  g r e a t  f i s h e r i e s  o f  t h e  wor ld  o c c u r .  

On t h e  w e s t e r n  s e a b o a r d  t h e r e  a r e  two main c o l d  c u r r e n t s  

i n  which d e e p  w a t e r  rises t o  t h e  s u r f a c e .  These  a r e  t h e  

Benguela  C u r r e n t  f l o w i n g  n o r t h w a r d s  a l o n g  t h e  w e s t  c o a s t  

o f  Namibia and Angola ,  and t h e  Canary  C u r r e n t  f l o w i n g  

s o u t h  a l o n g  t h e  c o a s t s  o f  iYorocco, M a u r i t a n i a ,  and 

S e n e g a l .  The o c e a n o g r a p h i c  a r e a  of  e q u a t o r i a l  W e s t  

A f r i c a  l i e s  be tween t h e s e  two a r e a s  o f  r e l a t i v e l y  c o l d  

and r i c h  w a t e r ,  and it  i s  o c c u p i e d  by t h e  w a t e r s  of  t h e  

e a s t w a r d  f l o w i n g ,  warm Guinea  C u r r e n t .  Upwel l ing  o f  

d e e p  w a t e r  o c c u r s  i n  t h i s  r e g i o n  o n l y  o f f  t h e  Ghana c o a s t  

and f a r t h e r  o u t  t o  s e a .  Excep t  i n  t h e s e  u p w e l l i n g  a r e a s ,  

t h e  w a t e r s  o f  t h e  Gulf  o f  Guinea a r e  r e l a t i v e l y  p o o r  i n  

t h e  n u t r i e n t s  w l ~ i c h  d e t e r m i n e  f i s h  p r o d u c t i v i t y .  However, 

N i g e r i a  i s  f o r t u n a t e  f o r  h e r  heavy r a i n f a l l  a l o n g  t h e  

c o a s t .  The r a i n f a l l  p r o d u c e s  v e r y  heavy r i v e r i n e  d e b r i s  

which e n r i c h e s  t h e  n u t r i e n t  c o n t e n t  o f  t h e  s e a  bo t tom,  

e s p e c i a l l y  o f f  r i v e r  mouths .  Much o f  N i g e r i a ' s  c o a s t l i n e  

i s  d e l t a i c ,  and t h u s  t h e r e  i s  a  v e r y  c o n s i d e r a b l e  volume 

o f  o r g a n i c  d e b r i s  e n t e r i n g  t h e  s e a  and fo rming  d e p o s i t s  

of mud o f f  t h e  r i v e r  mouths ,  p a r t i c u l a r l y  t h e  Nige r -  

Benue sys t em.  



Two more f a c t o r s  a r e  impor tan t  i n  de t e rmin ing  

t h e  e x t e n t  of t h e  f i s h e r i e s  r e s o u r c e s .  These a r e  t h e  

w id th  of  t h e  c o n t i n e n t a l  s h e l f ,  and t h e  e x i s t e n c e  o f  

a  permanent t he rmoc l i ne .  Demersal f i s h e r i e s  h a r d l y  

ex tend  below t h e  c o n t i n e n t a l  s h e l f ,  which i n  e f f e c t  

limits t h e  r ange  of  demersa l  f i s h  t r a w l i n g .  The t h e r -  

mocl ine ,  where warm s u r f a c e  wa te r  m e e t s  t h e  c o o l e r  deep  

w a t e r ,  a c t s  a s  a  n a t u r a l  b a r r i e r  t o  f i s h .  Off N i g e r i a ' s  

c o a s t  t h e  t he rmoc l i ne  may be  expec ted  t o  m e e t  t h e  con- 

t i n e n t a l  s h e l f  t e n  o r  twe lve  m i l e s  from t h e  s h o r e  a l o n g  

t h e  50-meter c o n t o u r .  The f i s h e r i e s  r e s o u r c e s  t h a t  a r e  

l o c a t e d  i n  t h e s e  a r e a s  c a n  be grouped i n t o  f o u r  c a t e g o r i e s .  

These a r e  ( a )  p e l a g i c  ( i nc lud ing  t u n a )  , (b)  demer sa l ,  

(c)  prawns, and ( d )  s h e l l f i s h .  The o t h e r  f i s h e r i e s  

r e s o u r c e s  from i n l a n d  w a t e r s  w i l l  be t r e a t e d  a s  f r e s h -  

wa t e r  f i s h .  

Probably  t h e  g r e a t e s t  s a l t w a t e r  f i s h e r i e s  

r e s o u r c e s  i n  PJigerian w a t e r s  a r e  t h e  s t o c k s  o f  t u n a s  

and t u n a - l i k e  f i s h e s - - t h e  l a r g e  p e l a g i c  f i s h  which 

" r ange  t h e  s u r f a c e  w a t e r s  o f  t h e  t r o p i c a l  and s e m i -  

t r o p i c a l  s e a s  f a r  from l a n d ,  o f t e n  i n  s h o a l s  of  v e r y  

l a r g e  s i z e "  ( 4 5 ) .  The a r e a s  o f  r i c h e s t  t u n a  f i s h i n g  

s t r e t c h  from S i e r r a  Leone nor thwards  t o  Senega l  and 

ea s twa rds  t o  Fernando Po, o f f  N i g e r i a ,  and s o u t h  t o  t h e  

c o a s t  of Angola. The a r e a  o f  t u n a  c o n c e n t r a t i o n  

c o i n c i d e s  w i t h  a r e a s  o f  g r e a t  b i o l o g i c a l  a c t i v i t y  ( 451 ,  



which makes N i g e r i a ' s  o f f s h o r e  a  v e r y  l i k e l y  p l a c e  f o r  

t u n a  e x i s t e n c e .  It i s  d i f f i c u l t  t o  d e s c r i b e  t h e s e  

r e s o u r c e s  i n  t e r m s  o f  f i g u r e s  o f  p o t e n t i a l  p r o d u c t i o n  

b e c a u s e  s t u d i e s  wh ich  c a n  p r o v i d e  s u c h  i n f o r m a t i o n  a r e  

y e t  t o  be u n d e r t a k e n .  However, Loncjhurst  ( 4 5 )  and  Chap- 

man ( 8 )  a g r e e  t h a t  t u n a  i s  o n e  o f  t h e  b i g g e s t  f i s h e r i e s  

r e s o u r c e s  t h a t  N i g e r i a  c a n  e x p l o i t  p r o f i t a b l y .  

The o t h e r  p e l a g i c  f i s h e r i e s  i n  N i g e r i a  a r e  

c l u p e i d s ,  t h e  most  i m p o r t a n t  o f  which  a r e  bonga o r  

e f o l o  ( E t h a l o s a  f i m b r i a t a )  , sawa ( S a r d i n e l l a  - e b a  and 

S a r d i n e l l a  c a m e r o n e n s i s ) ,  and  a f i o r o  ( S a r d i n e l l a  a u r i t a ) .  

Bonga, sawa, and a f i o r o  a r e  s h o a l i n g  f i s h  which  may o c c u r  

a t  c e r t a i n  s e a s o n s  i n  s h o a l s  o r  s c h o o l s  o f  v e r y  g r e a t  

s i z e .  Bonga a r e  u s u a l l y  found i n  s h a l l o w  w a t e r s  i n  

t h e  i n s h o r e  a r e a ,  a t  t h e  e s t u a r i e s  and l a g o o n s  d u r i n g  

t h e  d r y  s e a s o n .  Sawa a r e  i n  t h e  open  s e a  mos t  o f  t h e  

time b u t  e n t e r  t h e  e s t u a r i e s  a t  times b e c a u s e  t h e y  c a n  

t o l e r a t e  r educed  s a l i n i t y .  S a r d i n e l l a  eba  a r e  found  on 

t h e  w e s t e r n  c o a s t  be tween Lekk i  and Lagos ,  w h i l e  S a r -  - 

d i n e l l a  c a m e r o n e n s i s  a r e  found e a s t  o f  L e k k i .  A f i o r o  

( S a r d i n e l l a  a u r i t a ) ,  which a r e  i n t o l e r a n t  t o  f r e s h  w a t e r ,  

a r e  found o n l y  i n  t h e  open  s e a .  More i n f o r m a t i o n  i s  

needed  i n  o r d e r  t o  u n d e r s t a n d  and e s t i m a t e  t h e  e x t e n t  

o f  t h e s e  r e s o u r c e s .  

The d e m e r s a l  f i s h  r e s o u r c e s  o f  N i g e r i a  f o l l o w  

t h e  p a t t e r n  t y p i c a l  o f  t h e  Gulf  of  Guinea .  I n  w a t e r s  



s h a l l o w e r  t h a n  100 meters, two assemblages  o f  s p e c i e s  

can t e  i d e n t i f i e d  ( 4 5 ) .  The f i r s t  assemblage  i s  composed 

main ly  of s i l v e r  o r  g r a y  f i s h  such  a s  c r o a k e r s  ( O t o l i t h u s ) ,  

g r u n t e r s  (Pomadasys) , spadef  i s h  (Drepane) , and t h r e a d f  i n s  

( G a l e o i d e s ) ,  - t o  ment ion  a few o f  t h e  commercial  s p e c i e s .  

The o t h e r  assemblage  c o n s i s t s  ma in ly  of r e d  f i s h  s u c h  

a s  breams (Pagrus )  and s n a p p e r s  ( L u t j a n u s )  , f o r  example.  

The two assemblages  d o  n o t  ming le .  The g r a y  f i s h  o c c u r  

above t h e  t h e r m o c l i n e  i n  t h e  warm s u r f a c e  w a t e r  f e e d i n g  

on t h e  b e n t h i c  i n v e r t e b r a t e s  which o c c u r  on  mud and muddy 

sand d e p o s i t s .  On t h e  o t h e r  hand,  t h e  r e d  f i s h  o c c u r  

above and below t h e  t h e r m o c l i n e  b u t  on  r e l a t i v e l y  c l e a n  

sand  and ,  i n  p a r t i c u l a r ,  on sand w i t h  s h e l l  and c o r a l .  

Below t h e  t h e r m o c l i n e ,  where t h e r e  i s  no c o m p e t i t i o n  from 

t h e  g r a y  o r  s i l v e r  f i s h ,  t h e  r e d  f i s h  o c c u r  on  a l l  

d e p o s i t s  from c o r a l  t o  mud. L i k e  t h e  p e l a g i c  and t u n a  

f i s h e r i e s ,  w e  have v e r y  l i t t l e  knowledge o n  t h e  p o t e n t i a l  

p r o d u c t i o n  from t h e  d e m e r s a l  r e s o u r c e s .  

The e x p e r i e n c e  i n  t h e  Gulf of  Mexico and i n  t h e  

South  China Sea  h a s  shown t h a t  wherever  t h e r e  a r e  e x t e n -  

s i v e  a r e a s  o f  s o f t  mud d e p o s i t s  i n  t r o p i c a l  s e a s ,  l a r g e  

prawns a r e  g e n e r a l l y  abundan t .  Prawns may form t h e  

o b j e c t  o f  v a l u a t l e  f i s h e r i e s  a s  t h e y  d i d  i n  t h e  Gulf  

of  Mexico. f J i g e r i a  i s  e x c e p t i o n a l l y  w e l l  p l a c e d  i n  

t h i s  r e s p e c t  because  o f  t h e  g r e a t  mud d e p o s i t s  i n  the 

Bigh t  o f  B i a f r a .  The d e p o s i t s  a r e  n o t  o n l y  e x t e n s i v e  



b u t  t h e y  a r e  now known t o  be  r i c h  i n  prawns .  T h i s  d i s -  

c o v e r y  h a s  a l r e a d y  a f f e c t e d  t h e  s t r u c t u r e  of  t r a w l  f i s h i n g  

i n  N i g e r i a .  

T h e r e  i s  l i t t l e  i n f o r m a t i o n  o n  s h e l l f i s h  r e s o u r c e s ,  

e x c e p t  t h e  s p e c u l a t i o n  t h a t  t h e  b r a c k i s h  w a t e r s  a r e  r i c h  

i n  o y s t e r s ,  e s p e c i a l l y  t h e  mangrove o y s t e r s .  J u d g i n g  

f rom t h e  amount o f  empty o y s t e r  s h e l l s  i n  t h e  f i s h i n g  

v i l l a g e s ,  it may be  w o r t h w h i l e  t o  i n v e s t i g a t e  t h e  e x t e n t  

of  o y s t e r  o c c u r r e n c e  e s p e c i a l l y  i n  t h e  d e l t a i c  a r e a s .  

The f r e s h w a t e r  f i s h e r i e s  r e s o u r c e s  i n  t h e  r i v e r s  

and l a k e s  a r e  e x t e n s i v e .  The d r a i n a g e  s y s t e m  c o m p r i s i n g  

t h e  r i v e r s  Nige r  and Benue forms t h e  m a j o r  p a r t  o f  t h e  

i n l a n d  r i v e r i n e  f i s h e r i e s  r e s o u r c e s  o f  N i g e r i a .  B i o l o g i -  

c a l  s t u d i e s  done  i n  c o n n e c t i o n  w i t h  t h e  J e b b a  Dam P r o j e c t  

i d e n t i f i e d  73 s p e c i e s  ( 4 5 ) .  Most a b u n d a n t  of  t h e  s p e c i e s  

a r e  A l e s t e s  and C i t h a r i n u s .  Lake Chad i s  v e r y  p r o d u c t i v e  

b u t  K a i n j i  L a k e ' s  p o t e n t i a l  i s  n o t  known i n  f u l l  y e t .  

T i l a p i a  and c a r p  a r e  t h e  most  common s p e c i e s  t h a t  a r e  

b e i n g  s t o c k e d  i n  t h e  f i s h  fa rm o p e r a t i o n s ,  w h i l e  c a t f i s h  

i s  most  common i n  t h e  r i v e r s  and s t r e a m s  t h a t  f l o w  a l l  

o v e r  t h e  c o u n t r y .  

P r o d u c t  i o n  

I t  i s  v e r y  d i f f i c u l t  t o  d i s c u s s  t h e  p r e s e n t  pro-  

d u c t i o n  f i g u r e s  o f  N i g e r i a n  f i s h e r i e s  b e c a u s e  of  a l a c k  

o f  c o n s i s t e n t  d a t a .  F o r  example ,  t h e  F A 0  r e p o r t e d  

p r o d u c t i o n  t o  b e  75 ,000  m e t r i c  t o n s  p e r  annum i n  t h e  



p e r i o d  1961-63, wh i l e  a n o t h e r  r e p o r t  gave  1964 p r o d u c t i o n  

f i g u r e s  a s  58,000 m e t r i c  t o n s .  When t h e  members of  t h e  

f i s h e r i e s  committee used r e s u l t s  o f  su rveys  and n a t i o n a l  

d a t a ,  t h e y  e s t i m a t e d  p roduc t i on  t o  be  148,000 m e t r i c  t o n s  

i n  1970 w i t h o u t  any ev idence  o f  any b reak th rough  i n  p ro-  

duct- ion t echno logy ,  l a r g e  i n c r e a s e  i n  f i s h i n g  p o p u l a t i o n ,  

o r  improved e f f i c i e n c y  i n  t h e  u s e  o f  c u r r e n t  t echno logy  

t o  e x p l a i n  t h e  sudden i n c r e a s e  i n  p roduc t i on  between 1964 

and 1970 ( 5 3 ) .  I d u s o g i e  e t  a l .  (35) e s t i m a t e d  f i s h  pro-  

d u c t i o n  f o r  1968-69 a s  800,000 metric t o n s  which i s  more 

t h a n  f o u r  t i m e s  t h e  i n i t i a l  e s t i m a t e  used i n  ( 5 3 ) .  I n  

t h e  mids t  o f  t h i s  con fus ion  t h e r e  i s  an  u r g e n t  need f o r  

r e c o n c i l i a t i o n .  T h i s  p o i n t  i s  d i s c u s s e d  i n  more d e t a i l  

i n  Chapter  V I .  

Market ing and D i s t r i b u t i o n  

N i g e r i a ' s  t r a d i t i o n a l  marke t ing  and d i s t r i b u t i o n  

system is  very  complex and advanced c o n s i d e r i n g  t h e  con- 

s t r a i n t s  under which it o p e r a t e s .  The movement and t r a d e  

of f i s h  p r o d u c t s  f o l l o w  t h e  g e n e r a l  p a t t e r n  t h a t  any 

p roduc t  of  ou r  c o t t a g e  i n d u s t r y  f o l l o w s .  The sys tem i s  

dominated by women ( p a r t i c u l a r l y  i n  t h e  Western S t a t e ) ,  

b u t  some men p a r t i c i p a t e  i n  t h e  sys tem,  e s p e c i a l l y  i n  

t h e  t r a n s p o r t a t i o n  s e c t i o n .  There  a r e  two d i s t i n c t  

g roups  of  p a r t i c i p a n t s .  For  l a c k  of  a  b e t t e r  name, 

t h e  f i r s t  g roup  w i l l  be r e f e r r e d  t o  a s  t h e  middlemen 



and t h e  second  a s  t h e  r e t a i l e r .  The middleman i s  a  
8 

t r a d e r  who buys  f i s h  ( f o r  t h a t  m a t t e r ,  any  p r o d u c t )  f rom 

t h e  f i s h e r m e n  o r  t h e i r  r e p r e s e n t a t i v e s  ( u s u a l l y  t h e i r  

w i v e s ) ,  p a c k a g e s  them,  and t r a n s p o r t s  them t o  d i s t a n t  

m a r k e t s .  The middleman and f i s h e r m a n  b a r g a i n  v i g o r o u s l y  

b e f o r e  a g r e e i n g  on a  p r i c e  wh ich  d e p e n d s  on  t h e  q u a l i t y  

and t y p e  ( s p e c i e s )  o f  f i s h  o f f e r e d  f o r  s a l e .  The o n l y  

e x c e p t i o n  t o  t h i s  p r i c e  d e t e r m i n a t i o n  i s  o n e  i n  which  t h e  

middleman i s  a c r e d i t o r  t o  t h e  f i s h e r m a n .  I n  t h i s  case, 

t h e r e  i s  a  c o n t r a c t u a l  a r r a n g e m e n t  whereby t h e  f i s h e r m a n  

i s  e s s e n t i a l l y  a p r i c e - t a k e r .  The middleman se l l s  f i s h  

t o  t h e  r e t a i l e r  who t h e n  d i s p l a y s  it i n  t h e  m a r k e t  

s t a l l s  f o r  s a l e  t o  consumers .  

Wholesa l e  t r a n s a c t i o n s  f o r  f r e s h  f i s h  a r e  c a r r i e d  

o u t  a t  t h e  l a n d i n g  s i t es .  F r e s h  f i s h  from c a n o e s  a r e  

l a n d e d  u n s o r t e d ,  unpackaged ,  and a r e  n o t  i c e d ,  whereas  

f r e s h  f i s h  from i n s h o r e  t r a w l e r s  a r e  o f t e n  i c e d ,  anci 

l a n d e d  i n  4 0 - l b .  wooden boxes  a f t e r  t h e y  had been  s o r t e d  

i n t o  s i z e  and s p e c i e s  c a t e g o r i e s .  Sa le  o f  f r e s h  f i s h  

i s  u s u a l l y  t o  middlemen who c a r r y  them t o  l o c a l  m a r k e t s  

f o r  r e t a i l  s a l e s .  The s a l e  o f  smoked f i s h  t a k e s  p l a c e  

a t  t h e  p r o c e s s i n g  s i tes  which  a r e  u s u a l l y  c l o s e  t o  

s h o r e  and t o  t h e  f i s h i n g  v i l l a g e ,  t h e  r e s i d e n c e  o f  t h e  

s u p p l i e r .  F r o z e n  f i s h  a r e  s o l d  t o  middlemen o r  d e a l e r s  

d i r e c t l y  f rom c o l d  s t o r e s  wh ich  a r e  o f t e n  l o c a t e d  o n  

t h e  premises  o f  m a r k e t i n g  compan ies .  The f i s h  a r e  s o l d  



i n  66-lb. (30-kg.) c a r t o n s  t o  a c c r e d i t e d  d e a l e r s  who, 

i n  some c a s e s ,  under take  t h e  t r a n s p o r t a t i o n  of t h e  f i s h  

t o  . r e t a i l e r s  i n  remote towns. Some companies p rov ide  

smal l  co ld  s t o r a g e  f a c i l i t i e s  (10-40-ton c a p a c i t y )  i n  

depo t s  s c a t t e r e d  a l l  over t h e  h i n t e r l a n d .  

F i s h  may be so ld  e i t h e r  wholesale  o r  r e t a i l  by 

t h e  producer and/or through a  series of middlemen. The 

p a r t i c i p a t i o n  of middlemen r e s u l t s  i n  a  25 t o  50 pe rcen t  

mark-up i n  p r i c e s  by t h e  t ime t h e  f i s h  r eaches  t h e  con- 

sumer. The canoe f ishermen have no c o n t r o l  over  t h e  

p r i c e s  charged by e i t h e r  t h e  middlemen o r  t h e  r e t a i l e r s ,  

bu t  t h e  big  f i s h i n g  companies e x e r c i s e  c o n t r o l  over  t h e  

mark-up t h a t  a  d e a l e r  and/or r e t a i l e r  can p u t  on t h e  

p r i c e  he pa id  f o r  t h e  f i s h .  Except i n  t h e  c a s e  of 

f r o z e n  and i c e d  f i s h ,  s a l e s  of f i s h  a r e  r a r e l y  by weight .  

P r i c e s  depend on t h e  barga in ing  power of t h e  buyer ,  bo th  

a t  t h e  wholesale  and r e t a i l  l e v e l s .  Besides  t h e  bargain-  

ing  power, p r i c e s  a l s o  depend on t h e  s i z e ,  t h e  s p e c i e s ,  

and on t h e  p r e s e r v a t i o n  o r  p roces s ing  method of t h e  f i s h .  

Other f a c t o r s  t h a t  a f f e c t  f i s h  p r i c e s  i n c l u d e  t h e  

l o c a t i o n  of t h e  market  town, t h e  d i s t a n c e  of  t h e  f i s h i n g  

v i l l a g e  from t h e  market  town, g e n e r a l  f i s h  demand, con- 

sumer 's  p re fe rence ,  and t h e  s u p p l i e r ' s  need f o r  c a s h  

andifor c e r t a i n  consumer goods such a s  c l o t h i n g ,  d r i n k s ,  

and food. 



I n  t h e  canoe  f i s h e r i e s ,  f r e s h  f i s h  i s  o b t a i n e d  

w h o l e s a l e  from t h e  f i s h e r m a n  and r e t a i l e d  t o  t h e  consumer.  

The middleman i s  e i t h e r  a  r e l a t i v e ,  a  c u s t o m e r ,  o r  a  

c r e d i t o r  of  t h e  f i s h e r m a n .  The f i s h  i s  n o t  u s u a l l y  

s o r t e d  i n t o  s i z e s  o r  s p e c i e s  by t h e  s u p p l i e r ,  e x c e p t  i n  

t h e  c a s e  of bonga. The whole c o n t e n t  of t h e  b o a t  i s  

empt ied  i n t o  b a s k e t s  o f  v a r y i n g  s i z e s  ( r a n g i n g  between 

12 l b s .  and 40 l b s .  i n  w e i g h t )  which a r e  t h e n  bought  by 

t h e  middleman a f t e r  a  hard  b a r g a i n i n g  s e s s i o n .  I n  t h e  

c a s e  of  t h e  c red i to r -midd leman ,  t h e r e  is  no b a r g a i n i n g .  

The f i s h e r m a n  j u s t  hands o v e r  t h e  t o t a l  c a t c h  t o  t h e  

middleman who sel ls  it on h i s  b e h a l f .  H e  r e t a i n s  p a r t  

of  t h e  p roceeds  a s  i n s t a l l m e n t  payment on t h e  f i s h e r m a n ' s  

i n d e b t e d n e s s  and g i v e s  him ( t h e  f i s h e r m a n )  whatever  

e x c e s s  t h e r e  i s .  

The d i s t r i b u t i o n  of  f i s h  i s  f a i r l y  complex,  y e t  

t h e  d i s t r i b u t i o n  sys tem h a s  been d e s c r i b e d  a s  b e i n g  

p r i m i t i v e  and i n e f f i c i e n t  by many r e s e a r c h e r s  ( e . g . ,  1 9 ,  

35,  5 3 ) .  T h i s  c h a r g e  c a n  be a s c r i b e d  t o  a  l a c k  of  undcr-  

s t a n d i n g  of  t h e  sys tem.  

Frozen f i s h  l anded  i n  Lagos i s  t r a n s p o r t e d  i n  

r e f r i g e r a t e d  t r u c k s  t o  d i s t a n t  market  c e n t e r s ,  i n c l u d i n g  

Ibadan ,  I f e ,  Ado E k i t i ,  Benin,  S a p e l e ,  Asaba, and I l o r i n  

(see Map 2 ) .  The d i s t a n c e  from Lagos r a n g e s  between 

90 m i l e s  and o v e r  300 m i l e s .  A s m a l l  q u a n t i t y  was 

e x p e r i m e n t a l l y  d e l i v e r e d  by r a i l  t o  middlemen i n  Kano 



(about  700 m i l e s  from Lagos) and t h e  f i s h  a r r i v e d  i n  

good c o n d i t i o n .  F i s h  landed i n  P o r t  Marcourt a r e  

t r ucked  t o  Aba, Umuahia, and Onitsha--an ave rage  o f  

80 m i l e s  from p o r t  of l and ing .  

F r e s h  f i s h  from i n s h o r e  t r a w l e r s  and from f r e s h -  

wa te r  f i s h e r i e s ,  e s p e c i a l l y  from t h e  mar i t ime  s t a t e s ,  

a r e  l o c a t e d  c l o s e  t o  dense ly  popula ted  a r e a s  where demand 

f o r  f i s h  u s u a l l y  exceeds  i t s  supply .  Consequent ly ,  t h e  

d i s t r i b u t i o n  o f  f r e s h  f i s h  does  no t  ex tend  beyond a 

25-mile r a d i u s .  Bes ides ,  on ly  about  25 p e r c e n t  of  t h e  

f i s h  caught  a r e  s o l d  f r e s h ,  w h i l e  t h e  remaining 75 per -  

c e n t  a r e  p rocessed  and t r a n s p o r t e d  t o  d i s t a n t  marke t s .  

P rocessed  f ish--which i n c l u d e s  smoked f i s h  and 

d r i e d  shrimp from t h e  r i v e r s  Niger and Benue, smoked 

bonga which i s  t h e  most impor tan t  p roduc t  o f  t h e  canoe 

f i s h e r i e s ,  and sun-dr ied  f i s h  and banda from Lake Chad-- 

a r e  d i s t r i b u t e d  t h rough  a marke t ing  network t h a t  c o v e r s  

t h e  e n t i r e  coun t ry .  Lokoja, f o r  example, s e r v e s  a s  a  

co l l . e c t i ng  p o i n t  f o r  smoked f i s h  from Yola (52 m i l e s  from 

t h e  Cameroon's bo rde r )  and t h e  neighbour ing towns i n  t h e  

Cameroon Republ ic ;  from I b i  (252 m i l e s  from Lokoja)  and 

frorn Makurdi (158 m i l e s ) .  Then from Lokoja,  t h e  f i s h  

a r e  moved t o  Ida and Agenebode. From Ida  t h e  f i s h  go  t o  

Oni t sha  and Asaba by canoe on t h e  r i v e r  Niger ,  and from 

Agenebode t h e  f i s h  a r e  d i s t r i b u t e d  t o  Benin,  Owo, Ibadan ,  

and o t h e r  towns i n  t h e  West. Jebba i s  a n o t h e r  c o l l e c t i n g  



p o i n t  on t h e  Niger-Benue sys tem.  F i s h  move from h e r e  t o  

I l o r i n  (100 m i l e s )  and Ibadan (200 m i l e s )  f o r  f u r t h e r  

d i s t r i b u t i o n .  

The bonga t r a d e  h a s  f i v e  c o l l e c t i n g  c e n t e r s ;  

namely, P o r t  H a r c o u r t ,  War r i ,  Ondo, Epe, and Lagos ,  f rom 

which smoked bonga i s  d i s t r i b u t e d  t o  a l l  p a r t s  o f  t h e  

c o u n t r y  r e a c h i n g  a s  f a r  n o r t h  a s  Kano from War r i .  

The p r o c e s s e d  f i s h  o r i g i n a t i n g  from Lake Chad 

a r e  c o l l e c t e d  a t  t h e  t h r e e  main e n t r e p s t s - - ~ a l a m f a t o r i ,  

Baga, and Wulgo Banda--from which t h e  f i s h  a r e  s h i p p e d  

t o  I l a i d u g u r i ,  t h e  d i s t r i b u t i o n  c e n t e r .  From t h e r e ,  t h e y  

a r e  t r u c k e d  t o  Kano and Jos,  and t h e n  d i s t r i b u t e d  by 

r a i l  and r o a d  t o  t h e  s o u t h e r n  s t a t e s ,  r e a c h i n g  a s  f a r  

s o u t h  a s  Lagos and P o r t  H a r c o u r t .  

I t  i s  e v i d e n t  from t h e  examples g i v e n  above  t h a t  

t h e  d i s t r i b u t i o n  o f  f i s h  i s  n o t  an  immediate  problem and 

t h a t  t h e  m a r k e t i n g  sys tem w i l l  respond t o  changes  i n  

volume a s  t h e  need a r i s e s .  T h i s  i s  n o t  t o  s a y  t h a t  t h e  

sys tem shou ld  n o t  be  s t u d i e d  w i t h  a  view t o  making it 

more e f f i c i e n t ,  b u t  t h e r e  i s  no d i s t r i b u t i o n  b o t t l e n e c k .  

Packag ing ,  s t o r a g e ,  and p r i c e  m a r g i n s  a r e  a  d i f f e r e n t  

se t  o f  problems which ,  i f  s o l v e d ,  may i n c r e a s e  t h e  d i s -  

t r i b u t i o n  e f f i c i e n c y  and t h i s  may r e d u c e  p r i c e s  p a i d  by 

consumers.  Another  problem t h a t  must be  i n v e s t i g a t e d  i s  

t h e  l e v e l  o f  w a s t a g e  i n  t h e  d i s t r i b u t i o n  sys tem.  



Niger ian  F i s h e r i e s  Research 

J u s t  b e f o r e  t h e  r e o r g a n i z a t i o n  o f  t h e  c o u n t r y  

i n t o  s t a t e s ,  t h e  F e d e r a l  F i s h e r i e s  S e r v i c e  (now F e d e r a l  

Department o f  F i s h e r i e s )  had f o u r  r e s e a r c h  v e s s e l s .  Only 

one  o f  t h e s e  was equipped f o r  t r a w l i n g  and r o u t i n e  ocean- 

o g r a p h i c  work. I t  had room and l a b o r a t o r y  f o r  two 

s c i e n t i s t s  i n  a d d i t i o n  t o  t h e  normal complement o f  a  

f i s h i n g  t r a w l e r .  The remaining t h r e e  w e r e  sma l l  c r a f t s  

one o f  which was a t  t h e  end o f  i t s  economic l i f e  by 1961.  

It was no l o n g e r  i n  u s a b l e  c o n d i t i o n  by 1970. One o f  

t h e  o t h e r  two cou ld  o n l y  go o u t  t o  s e a  i f  t h e  weather  

was good. The l a s t  one  was n o t  equipped f o r  any pro-  

longed t r i p .  I n  e s s ence ,  t h e  FFS ( F e d e r a l  F i s h e r i e s  

S e r v i c e )  had o n l y  one  r e s e a r c h  v e s s e l .  

The r e s e a r c h  s t a f f  was made up o f  f o u r  b i o l o g i s t s ,  

two e n g i n e e r i n g  o f f i c e r s ,  two mas te r  f i she rmen ,  and one  

a d m i n i s t r a t i v e  a s s i s t a n t .  

The Western Region had f i v e  sma l l  b o a t s  none of  

which was des igned  a s  a  r e s e a r c h  v e s s e l  d e s p i t e  t h e  f a c t  

t h a t  r e s e a r c h  i s  more a r e g i o n a l  r e s p o n s i b i l i t y  t h a n  

t h a t  of  t h e  f e d e r a l  government.  There  w e r e  f i v e  b i o l o -  

g i s t s  of  va ry ing  r anks  i n  t h e  Western Region, and o n e  

mas t e r  f i she rman .  The E a s t e r n  Region had two f i s h i n g  

v e s s e l s  none of  which was equipped f o r  r e s e a r c h .  There 

w e r e  f o u r  b i o l o g i s t s  i n  t h e  r e s e a r c h  s e c t i o n .  The 

Nor thern  Region had one s m a l l  b o a t ,  one f i s h i n g  p u n t ,  



t w o  b i o l o g i s t s ,  one  s u p e r i n t e n d e n t ,  and one  a s s i s t a n t  

s u p e r i n t e n d e n t .  T h e r e  w a s  no economis t  i n  any  o f  t h e  

o r g a n i z a t i o n s .  

I t  i s  o b v i o u s ,  from t h e  r e s e a r c h  f a c i l i t i e s  and  

t h e  r e s e a r c h  s t a f f  p r o v i d e d  by t h e  N i g e r i a n  g o v e r n m e n t s ,  

t h a t  t h e r e  w a s  v e r y  l i t t l e  r e s e a r c h  t h a t  c o u l d  b e  done  

on a  r e g u l a r  b a s i s ,  s i n c e  t h e  means f o r  s u c h  e n d e a v o r  

w e r e  n o t  p r o v i d e d .  

The FFS and t h e  r e g i o n a l  f i s h e r i e s  d i v i s i o n s  

(RFD) were formed w i t h  w e l l - d e f i n e d  programs ( d i s c u s s e d  

e l s e w h e r e ) .  While FFS assumed r e s p o n s i b i l i t y  f o r  a p p l i e d  

and o p e r a t i o n  r e s e a r c h  and g e n e r a l  l i a s i o n  w i t h  n e i g h b o u r -  

i n g  c o u n t r i e s  s u c h  a s  Chad, N i g e r ,  and  t h e  Cameroons,  t h e  

r e g i o n a l  d i v i s i o n s  w e r e  c o n c e r n e d  w i t h  t h e  deve lopmen t  

o f  t h e  s e a  and t h e  i n l a n d  f i s h e r i e s .  The m a r i n e  r e s e a r c h  

programs o f  FFS c o n s i s t e d  m a i n l y  o f  t h e  c o l l e c t i o n  o f  

o c e a n o g r a p h i c  d a t a ;  o f  b i o m e t r i c  s t u d i e s  o f  d i f f e r e n t  

s p e c i e s ,  p a r t i c u l a r l y  t h o s e  e x p l o i t e d  o f f  Lagos ;  o f  

b ionomic  and b i o m e t r i c  s t u d i e s  o f  c r o a k e r s ;  and o f  t h e  

c o l l e c t i o n  o f  f i s h  l a n d i n g  s t a t i s t i c s  f o r  t h e  t r a w l e r  

f l e e t .  The r e g i o n a l  d i v i s i o n s  c o n c e n t r a t e d  on  s o c i o -  

economic work among t h e  f i s h e r m e n .  T h i s  is  p a r t i c u l a r l y  

t r u e  o f  t h e  Western  Region where e x t e n s i o n  work i s  w e l l  

e s t a b l i s h e d  f o r  a g r i c u l t u r e .  The e f f e c t s  o f  t h e  i n t r o -  

d u c t i o n  o f  new t e c h n o l o g y ,  i n  t h e  form o f  new f i s h i n g  

t e c h n i q u e s  and new i n p u t s ,  w e r e  i n v e s t i g a t e d  between 



1965  and 1968 i n  t h e  Western and Pilidwestern S t a t e s  ( 1 9 ) .  

T h i s  s t u d y  was a b o u t  t h e  most comprehens ive  s t u d y  ever 

u n d e r t a k e n  i n  t h e  c o u n t r y .  

Because  o f  i n a d e q u a t e  s t a f f  and r e s e a r c h  f a c i l i -  

t i e s  t h e  b a s i c  d a t a  bank n e c e s s a r y  f o r  p o l i c y  a n a l y s i s  

i s  n o t  a v a i l a b l e .  The p r a c t i c e  o f  t h e  r e g i o n s  was t o  

a s k  t h e  f e d e r a l  s e r v i c e  f o r  e x p e r t s  t o  h e l p  d e v e l o p  and 

e x e c u t e  r e s e a r c h  programs whenever t h e r e  w a s  need  f o r  

i n f o r m a t i o n  f o r  p o l i c y  d e c i s i o n s .  Both t h e  FFS and t h e  

RF'D r e l i e d  on  r e p o r t s  o f  s t u d i e s  conduc ted  by i t i n e r a n t  

r e s e a r c h e r s  whose r e p o r t s  w e r e  s o m e t i m e s  supplemented  

by FFS a n n u a l  r e p o r t s .  The r e p o r t s  emphas ize  b i o l o g i c a l  

i n v e s t i g a t i o n s .  O f t e n  t h e  f  i n d i n g s ,  and hence  t h e  

recommendat ions,  o f  t h e s e  e x p e r t s  c o n f l i c t .  

The ma jo r  r e s e a r c h  r e p o r t s  t h a t  t r e a t e d  f i s h e r i e s  

development  i n  N i g e r i a  o r  i n  some p a r t s  o f  N i g e r i a  i n c l u d e  

FA0 r e p o r t s  (15 ,  1 7 ,  1 8 ,  1 9 ,  20,  21 ,  22,  2 3 ) ;  t h e r e p o r t  

of t h e  N a t i o n a l  A g r i c u l t u r a l  Advisory  Committee ( 5 2 ) ;  

t h e  FFS a n n u a l  r e p o r t s  ( 2 5 ) ;  and r e p o r t s  by S c o t t  ( 5 9 ) ,  

Chapman ( 8 )  , and Longhurs t  ( 4 5 )  . 
A s  a  r e s u l t  o f  t h e  e x p e r t s '  a n a l y s i s  o f  t h e  

e x i s t i n g  i n f o r m a t i o n ,  o n e  o f  t h e  FA0 r e p o r t s  (15)  

recommended, among o t h e r  t h i n g s ,  t h a t  low p r i o r i t y  

s h o u l d  be g i v e n  t o  t u n a  and sawa f i s h e r i e s .  The r e a s o n s  

g i v e n  a r e  t h a t  N i g e r i a ' s  w a t e r s  a r e  n o t  r i c h  i n  t u n a  

and l i t t l e  i s  known on t h e  a v a i l a b l e  q u a n t i t y  o f  sawa.  



N i g e r i a  s h o u l d  t h e r e f o r e  encourage  f i s h  f a r m i n g  and 

i m p o r t a t i o n  o f  f i s h .  On t h e  o t h e r  hand ,  L o n g h u r s t  ( 4 5 )  

o b s e r v e d  l a r g e  s t o c k s  o f  t u n a ,  e s p e c i a l l y  y e l l o w f i n  and 

s k i p j a c k ,  o f f  N i g e r i a n  s h o r e s .  F u r t h e r ,  Chapman ( 8 )  

r e g a r d e d  t u n a  a s  t h e  l a r g e s t  r e a d i l y  a v a i l a b l e  f i s h e r y  

r e s o u r c e  t o  N i g e r i a ,  s i t u a t e d  a s  N i g e r i a  is  i n  t h e  c e n t e r  

o f  t u n a  o c c u r r e n c e  and abundance .  H e  w r o t e ,  " I f  I w e r e  

t h e  Government o f  N i g e r i a  and wanted  100 ,000  t o n s  o f  

higl i  q u a l i t y  an ima l  p r o t e i n  a d d i t i o n a l l y  p e r  y e a r  w i t h  

which t o  f e e d  my p e o p l e ,  I would c o n c e n t r a t e  on  b u i l d i n g  

up my t u n a  f i s h e r y ,  t h e  y e l l o w f i n  p r i m a r i l y  f o r  e x p o r t  

and t h e  s k i p j a c k  p r i m a r i l y  f o r  l o c a l  consumpt ion .  . . . " 

T h i s  s t a t e m e n t  was conf i rmed  by t h e  r e p o r t  o f  a  f i s h e r i e s  

deve lopment  c o n f e r e n c e  h e l d  i n  1971,  i n  C a s a b l a n c a ,  

Morocco ( 1 6 ) .  The same k i n d  o f  c o n t r a d i c t i o n  e x i s t s  

f o r  sawa. When d i f f e r e n t  r e s e a r c h  r e p o r t s  g i v e  con-  

t r a d i c t o r y  i n f o r m a t i o n  t h e y  f a i l ,  a s  d o  r e p o r t s  on 

N i g e r i a n  f i s h e r i e s ,  t o  p r o v i d e  t h e  b a s i s  f o r  d e c i s i o n s .  

The p o l i c y  maker w i l l  want t o  know whose i n f o r m a t i o n  he 

s h o u l d  a c c e p t  a s  c o r r e c t .  T h i s  i s  a  q u e s t i o n  t h a t  

r e q u i r e s  fundamen ta l  r e s e a r c h  and t h e  c o l l e c t i o n  o f  

b a s i c  d a t a  i n  o r d e r  t o  r e c o n c i l e  c o n f l i c t s  i n  t h e  r e p o r t s .  

T h i s  i l l u s t r a t e s  t h e  need  f o r  b a s i c  d a t a  d i s c u s s e d  l a t e r  

i n  C h a p t e r  V I .  

D e s p i t e  t h e  c o n f l i c t s  and  c o n t r a d i c t i o n s ,  a l m o s t  

'111 t h e  r e p o r t s  a v r e e d  on  t h e  need  f o r  c o n s t r u c t i o n  of  



f i s h e r i e s  t e r m i n a l s  i n  a t  l e a s t  two places--Lagos and 

P o r t  Harcour t .  A t  p r e s e n t ,  N i q e r i a  ha s  no f i s h i n g  p o r t .  

Ber th ing  f a c i l i t i e s  a r e  p rov ided  a t  t h e  r e g u l a r  p o r t s  

and a r e  a v a i l a b l e  o n l y  when t h e  p o r t  i s  n o t  crowded. 

I n  Lagos a  sma l l  wharf which can  t a k e  o n l y  one  v e s s e l  

a t  a  t ime  i s  prov ided .  Th i s  i n a d e q u a t e  b e r t h i n g  s p a c e  

f o r c e d  f i s h i n g  companies t o  b u i l d  t h e i r  own j e t t i e s ,  

t h u s  making a c c e s s  t o  f i s h  l a n d i n g  s t a t i s t i c s  d i f f i c u l t .  

The o t h e r  p o r t  f a c i l i t i e s  s u c l ~  a s  i c e  and c o l d  s t o r e s  

a r e  a l s o  p r i v a t e l y  owned by t h e  b i g  companies w h i l e  t h e  

s m a l l e r  companies buy ice and r e n t  c o l d  s t o r a g e  space  

from an  independen t  f i r m  t h a t  p rov ide s  them w i t h  t h e  

s e r v i c e s .  

The r e p o r t s  a l s o  ag reed  on  t h e  need f o r  con t i nued  

b i o l o g i c a l  s t u d i e s  i n  o r d e r  t o  e s t a b l i s h  t h e  s i z e  of  

a v a i l a b l e  r e s o u r c e s ,  t h e  l o c a t i o n  o f ,  and t h e  e x t e n t ' o f  

expans ion  t h a t  e a c h  f i s h e r y  can  t a k e .  Other  nceds  

i d e n t i f i e d  i n  t h e  r e p o r t s  i n c l u d e  t h e  need f o r  t r a i n i n q  

of f i she rmen ,  t h e  need f o r  c o l l e c t i o n  of  b a s i c  d a t a  

which a r e  f u r t h e r  d i s c u s s e d  l a t e r ,  t h e  need f o r  n a t i o n a l  

c o o r d i n a t i o n  o f  r e s e a r c h  and development ,  t h e  need f o r  

fo rmal  f i s h e r i e s  educa t i on  and t r a i n i n g ,  t h e  need f o r  

improving f i s h  p r o c e s s i n g ,  packaging,  and s t o r a g e ,  and 

t h e  need f o r  improvement of  t r a d i t i o n a l  methods of 

f i s h i n g  . 



I f  t h e  low p r o d u c t i v i t y  pe r  f i sherman  i n  t h e  

canoe component cou ld  be a s c r i b e d  t o  t h e  f i s h e r m e n ' s  

adherence  t o  t r a d i t i o n a l  methods,  l a c k  of  unde r s t and ing  

of t h e  b e l i e f  system which governs  t h e  t r a d i t i o n  and 

hence f i s h e r m e n ' s  r e spons ivenes s  t o  i n n o v a t i o n ,  l a c k  o f  

i n fo rma t ion  on new and b e t t e r  f i s h i n g  methods,  l a c k  of 

c r e d i t s  w i t h i n  t h e  r e a c h  of f i shermen ,  and government 

emphasis on p roduc t i on  i n s t e a d  of  on peop le  and pro-  

d u c t i o n  t h e n  t h e s e  problems cou ld  be overcome by govern- 

m e n t ' s  inves tment  i n  e x t e n s i o n  programs. Such programs 

should  t e  des igned  t o  demons t ra te  t h e  p r o f i t a b i l i t y  of  

new f i s h i n g  methods such  a s  us ing  a l a r g e  boa t  t h a t  

t a k e s  t e n  men and i s  mechan ica l ly  p r o p e l l e d  i n s t e a d  of 

t h e  one-man boa t  which is  manually o p e r a t e d .  The p ro-  

grams should  a l s o  be des igned  t o  p r o v i d e  t r a i n i n g  f a c i l i -  

t i e s  f o r  t h e  use  of  new equipment. P roces s ing  f a c i l i -  

t i e s  cou ld  Le provided a t  main v i l l a g e s  w i t h i n  r e a c h  of  

every  fis1lc:rman. I n  a d d i t  i o n ,  b e t t e r  packaging methods 

which w i l l  p rolong t h e  s h e l f - l i f e  of  t h e  smoked f i s h  

should  t e  i n t roduced .  The assumption f o r  t h e s e  improve- 

ments i s  s imply t h a t  i f  t r a i n i n g  and c r e d i t  f a c i l i t i e s  

anu t c t t c r  p roces s ing  methods a r e  e a s i l y  a c c e s s i b l e ,  and 

i f  t h e s e  a r e  coupled w i t h  a f e e l i n g  of concern  on t h e  

p a r t  of  t h e  government, t h e  f i sherman w i l l  respond w i t h  

accep tance  of improved technology .  I n i t i a l l y ,  though,  

he may want t o  t r y  it j u s t  o u t  of c u r i o s i t y  b u t  i f  it 



works he w i l l  c o n t i n u e  t o  u s e  it u n l e s s  it becomes less 

p r o f i t a b l e  t h a n  an e x i s t i n g  o r  new one.  Thus, t h e  govern- 

ment can  i n t r o d u c e  improvements i n  t h e  t r a d i t i o n a l  methods 

of  f i s h i n g .  

A c e n t r a l  problem t h a t  had plagued Niger ian  

f i s h e r i e s  has t e e n  t h e  l a c k  o f  n a t i o n a l l y  coo rd ina t ed  

p o l i c y .  Other problems i nc lude :  

A .  The inadequacy of  t h e  s t a f f  and f a c i l i t i e s  

needed f o r  meaningful  r e s e a r c h  p r even t ed  t h e  

e s t a b l i s h m e n t  of b a s i c  d a t a  c o l l e c t i o n .  

B.  Regional  and s t a t e  autonomy which has r e s u l t e d  

i n  a  l a c k  o f  p o l i c y  c o o r d i n a t i o n ,  d u p l i c a t i o n  of 

r e s e a r c h  e f f o r t s ,  w a s t e f u l  e x p e n d i t u r e ,  and i n  

r e s e a r c h  programs no t  r e l a t e d  t o  development 

needs .  

C .  Tl le  b i o l o g i c a l  o r i e n t a t i o n  of  r e s e a r c h  a s  shown 

by t h e  s t a f f  composi t ion which has  l e d  t o  n e g l e c t  

of such v a r i a b l e s  a s  p r i c e s ,  c o s t s ,  and a v a i l a -  

b i l i t y  of i n p u t s ,  l o a n s ,  c r e d i t s ,  e tc .  

D .  Dependence on r e s e a r c h  r e p o r t s  which emphasized 

e x p o r t  e a r n i n g s  l e a v i n g  i nadequa t e ly  t r e a t e d  t h e  

q u e s t i o n s  o f  employment, unemployment, and under-  

employnent of f i shermen ,  and t h e  p r o v i s i o n  o f  

balanced d i e t s  f o r  t h e  n a t i o n .  



34  

E .  Recommendations based on i n s u f f i c i e n t  d a t a  o r  

i n fo rma t ion  and which,  wilen execu t ed ,  f a i l  t o  

a c h i e v e  t h e  p r o j e c t e d  g o a l .  The c a s e  of  f i s h  

farming i n  N i g e r i a  i s  a n  example. 

F .  The n a t i o n a l  emphasis  o n  c r o p s  a s  t h e  main s o u r c e  

of  food wi thou t  g i v i n g  s u f f i c i e n t  c o n s i d e r a t i o n  

t o  f i s h  a s  a  s o u r c e  of h igh  q u a l i t y  p r o t e i n s .  

G .  Lack of i n v e s t i g a t i o n  of t h e  marke t ing  and d i s -  

t r i b u t i o n  system of t h e  f i s h e r i e s  s e c t o r  t o  

a s c e r t a i n  whether  or n o t  t h e  p r imary  p roduce r s  

r e c e i v e  an  adequa t e  s h a r e  o f  t h e  consumer ' s  

d o l l a r  i s  ano the r  d e f i c i e n c y .  It w i l l  be  d i f -  

f i c u l t  t o  a s k  t h e  f i she rman  t o  i n c r e a s e  pro-  

d u c t i o n  i f  t h e  g a i n s  from such  i n c r e a s e s  go  t o  

t h e  middlemen and r e t a i l e r s  r a t h e r  t h a n  be ing  

shared  e q u i t a b l y  w i t h  t h e  f i she rmen .  

The F e d e r a l  Government, r e c o g n i z i n g  t h e  c e n t r a l  

p r o t l e n ,  has  e s t a b l i s h e d  a  p l ann ing  d i v i s i o n  i n  t h e  

F e d e r a l  Department of  F i s h e r i e s .  Th i s  p l ann ing  d i v i s i o n  

w i l l  recommend n a t i o n a l  f i s h e r i e s  p o l i c i e s  t o  t h e  govern- 

ment. which w i l l  t a k e  a c t i o n  and bea r  r e s p o n s i L i l i t i e s  f o r  

such  a c t i o n s .  However , b e f o r e  t h e  d i v i s i o n  can  recommend 

any p o l i c i e s  it must e v a l u a t e  s e v e r a l  a l t e r n a t i v e s  and 

be a b l e  t o  p r e s e n t  t h e  consequences of  such  a l t e r n a t i v e s  

(some of which cou ld  have o r i g i n a t e d  from t h e  government)  



t o  t h e  government. I t  i s  t o  such  p o l i c y  a n a l y s i s  t h a t  

r e s c a r c l l c r s  from t h e  m i n i s t r i e s  and t h e  u n i v e r s i t i e s  c an  

c o n t r i b u t e  immensely. T h i s  t h e s i s  i s  unde r t aken  a s  p a r t  

of  such  a  c o n t r i b u t i o n .  

L a t e r  i n  t h i s  t h e s i s  w e  w i l l  p r e s e n t  a  r e s e a r c h  

approach f o r  p o l i c y  a n a l y s i s .  The r e s e a r c h  approach ,  

GSASA--general system a n a l y s i s  and s i m u l a t i o n  approach--  

is  g e n e r a l  because  it can  and d o e s  u s e  many d i s c i p l i n e s  

a s  s o u r c e s  o f  d a t a  and t h e o r y ;  i t s  method o f  e s t i m a t i o n  

i s  g e n e r a l  i n  t h a t  it p e r m i t s  t h e  u s e  o f  s p e c i a l i z e d  

e s t i m a t i o n  t e c h n i q u e s  s u c h  a s  s t a t i s t i c a l  e s t i m a t i o n  

p rocedu re s  a s  w e l l  a s  i n fo rma l  t e c h n i q u e s  such  a s  gues s -  

t i m a t e s  and o p i n i o n s  o f  expe r i enced  pe r sonne l .  I t  

i s  a l s o  g e n e r a l  w i t h  r e s p e c t  t o  c o l l e c t i o n  o f  d a t a  

because  i t  p e r m i t s :  t h e  u s e  o f  secondary  d a t a  s o u r c e s  

such a s  government and p r i v a t e  r e c o r d s ,  d a t a  from pre -  

v i o u s  s t u d i e s  and p u b l i c a t i o n ~ ;  t h e  u s e  of  su rveys  and 

p i l o t  p r o j e c t s ;  and t h e  u s e  of  p a r t i c i p a n t  o b s e r v a t i o n s .  

The t y p e  of i n f o r m a t i o n  it u s e s  i s  a l s o  g e n e r a l .  Thus, 

it admi t s  t h e  u s e  o f  normat ive  and nonnormat ive ,  and 

d e s c r i p t i v e  and p r e s c r i p t i v e  i n fo rma t ion .  Because o f  

i t s  u s e  of normat ive  i n f o r m a t i o n  it does  n o t  p r e c l u d e  

v a l u e  judgments.  The u s e  o f  t h e s e  k i n d s  o f  i n f o r m a t i o n  

means t h a t  t h e  approach  i s  p h i l o s o p h i c a l l y  g e n e r a l .  T h i s  

approach ,  GSASA, w i l l  be p r e s e n t e d  i n  d e t a i l  i n  Chap te r  11. 



O b j e c t i v e s  of  T h e s i s  

The f i r s t  o b j e c t i v e  o f  t h i s  t h e s i s  i s  t o  p rov ide  

a  concep tua l  framework f o r  p o l i c y  a n a l y s i s  i n  f i s h e r i e s  

development.  The framework w i l l  e n a b l e  a  r e s e a r c h e r  t o  

i d e n t i f y  r e l e v a n t  v a r i a b l e s  and,  hence ,  t h e  k i n d s  o f  d a t a  

and i n v e s t i g a t i o n s  nece s sa ry  f o r  p r o v i d i n g  i n fo rma t ion  

t h a t  w i l l  l e a d  t o  e s t a b l i s h i n g  o r  o b t a i n i n g  c r i t e r i a  f o r  

d e c i s i o n  making. 

The second aim i s  t o  show how t h e  framework c o u l d  

be used t o  s t udy  t h e  Niger ian  f i s h e r i e s  i n d u s t r y ,  u s i n g  

t h e  canoe f i s h e r y  component a s  a n  i l l u s t r a t i o n .  

The t h i r d  aim i s  t o  i d e n t i f y  and l i s t  t h e  k i n d s  

o f  d a t a  r e q u i r e d  t o  app ly  t h e  framework t o  t h e  a n a l y s i s  

o f  p o l i c y  problems i n  t h e  canoe f i s h e r y  component and 

t o  deve lop  a  program f o r  o b t a i n i n g  t h o s e  d a t a .  

S ince  a p p l i c a t i o n  of  t h e  framework w i l l  r e q u i r e  

t h e  government t o  a l l o c a t e  r e s o u r c e s  t o  i t s  e x e c u t i o n ,  

t h e  f o u r t h  o b j e c t i v e  w i l l  be t o  examine t h e  c o s t s  which 

t h e  n a t i o n  w i l l  i n c u r  and t h e  b e n e f i t s  t h a t  w i l l  a c c r u e  

t o  t h e  n a t i o n  a s  a  r e s u l t  of  app ly ing  t h e  approach.  

P l a n  of  Thes i s  

Chapter  I1 w i l l  c o n s i d e r  some t h e o r e t i c a l  p o i n t s  

i n  t h e  Genera l  Systems Ana ly s i s  and S imu la t i on  Approach 

(GSASA). Chapter  I11 w i l l  c o n s i d e r  a  g e n e r a l  f e a s i b i l i t y  

o f  app ly ing  GSASA t o  ana lyze  p o l i c y  a l t e r n a t i v e s  i n  

f i s h e r i e s  w h i l e  Chapter  I V  w i l l  p r e s e n t  a  concep tua l  



framework for studying the Nigerian fisheries industry 

using the canoe component as an illustrative example, 

A preliminary model based on this framework will be pre- 

sented in Chapter V for the canoe component, Chapter VI 

will discuss the need for data and data requirements in 

fisheries. It will also present a research plan. 

Chapter VII will examine the costs and benefits of 

using the approach presented in Chapters IV and V while 

Chapter VIII will summarize the thesis and draw con- 

clusions. 



CHAPTER I1 

GENERAL SYSTEM ANALYSIS AND SIMULATION 

APPROACH--THEORETICAL CONSIDERATIONS 

I n t r o d u c t i o n  

I n  t h e  n e o c l a s s i c a l  framework o f  economic a n a l y s i s ,  

it i s  u s u a l l y  assumed t h a t  p e r s o n s  and g roups  t h a t  make 

up t h e  economy p o s s e s s  p e r f e c t  knowledge, p e r f e c t  f o r e -  

s i g h t ,  and h i n d s i g h t .  T h i s  assumpt ion  e x c l u d e s  t h e  need 

f o r  management a b i l i t y  by e l i m i n a t i n g  t h e  e x i s t e n c e  o f  

i m p e r f e c t  knowledge and ,  hence,  t h e  need f o r  judgmental  

d e c i s i o n s .  I n  t h e  c o n t e x t  o f  t h e  t h e o r y  o f  t h e  f i r m ,  

d ropp ing  t h e  assumpt ion  o f  p e r f e c t  knowledge means w e  

no l o n g e r  have p e r f e c t  c o m p e t i t i o n ,  and t h e  f i r m  no 

l o n g e r  knows i t s  demand f u n c t i o n  w i t h  c e r t a i n t y .  When 

t h e  demand f u n c t i o n  i s  assumed u n c e r t a i n ,  d i f f e r e n t  

p o l i c i e s  o r  d e c i s i o n s  on p r i c i n g  and/or  o u t p u t  w i l l  

r e s u l t  i n  d i f f e r e n t  and u n c e r t a i n  outcomes o r  conse-  

quences .  Baron ( 4 1 ,  assuming a  demand f u n c t i o n  t o  be  

u n c e r t a i n ,  demons t ra ted  t h a t  " s t r a t e g i e s  o f  c h a r g i n g  a  

f i x e d  p r i c e  o r  o f f e r i n g  a  f i x e d  q u a n t i t y  t o  t h e  m a r k e t  

y i e l d  d i f f e r e n t  r e s u l t s . "  



I n  us ing  economic a n a l y s i s  f o r  s o l v i n g  problems 

of development, t h e  r e s e a r c h e r  must t h e r e f o r e  bear  i n  

mind t h e  l i m i t a t i o n s  imposed on i n f e r e n c e s  by t h e  

assumptions.  There i s  no p e r f e c t  knowledge i n  r e a l  

l i f e .  Knowledge i s  a  m a t t e r  of l e a r n i n g ,  and l e a r n i n g  

r e q u i r e s  t i m e  du r ing  which t h e  s i t u a t i o n  and t h e  l e a r n e r  

could  undergo change. Our t o o l s  of a n a l y s i s  must t h e r e -  

f o r e  be f l e x i b l e  enough t o  accommodate such changes.  A s  

Knight s t a t e d ,  " I t  i s  o u r  imper fec t  knowledge of t h e  

f u t u r e ,  a  consequence of change,  n o t  change a s  such ,  

which i s  c r u c i a l  f o r  t h e  unders tanding  of ou r  problem." 

The i n v e s t i g a t o r  and t h e  d e c i s i o n  maker have n e i t h e r  

complete ignorance nor p e r f e c t  knowledge, t h e  e x i s t e n c e  

of which n e o c l a s s i c a l  t heo ry  assumes; what t hey  have 

of knowledge e x i s t s  between t h e s e  two extremes and has  

been a p t l y  desc r ibed  by Johnson ( 3 8 )  a s  deg rees  of 

knowledge. 

We need knowledge of t h e  world o r  environment 

i n  which we l i v e  be fo re  w e  can r e a c t  t o  it. However, 

our r e a c t i o n  and/or p l a n  of a c t i o n  i s  Lased on o u r  

i n f e r e n c e  of what our  pe rcep t ion  of r e a l i t y  means 

r a t h e r  than  on r e a l i t y  i t s e l f .  Thus, p lanning i n  

g e n e r a l  and development i n  p a r t i c u l a r  a r e  a c t i v i t i e s  

des igned t o  ach ieve  a  f u t u r e  s i t u a t i o n  from an  i n f e r r e d  

p r e s e n t  one.  I f  we accep t  t h e  f a c t  t h a t  our  i n f e r e n c e s  

a r e  s u b j e c t i v e  i n t e r p r e t a t i o n s  of our  s ense  p e r c e p t i o n s ,  



t h e n  t h e r e  i s  need f o r  i n t e r a c t i o n s  w i t h  o t h e r  p e o p l e  

concerned w i t h  p l a n n i n g  who may have o t h e r  i n t e r p r e -  

t a t i o n s  and /o r  p e r c e p t i o n s  o f  t h e  same phenomena. These 

p e r c e p t i o n s  a r e  b o t h  normat ive  and p o s i t i v e  (nonnormative)  

and tk~e o b j e c t i v e  i s  p r e s c r i p t i v e .  

I n  o u r  p l a n n i n g  o r  development  e f f o r t s ,  w e  must 

i n f e r  what t h e  f u t u r e  s i t u a t i o n  would have been w i t h o u t  

a t t e m p t s  t o  change it. I n  o t h e r  words,  w e  must be a b l e  

t o  s t u d y  an  e x i s t i n g  economic sys tem and p r e d i c t  i t s  

f u t u r e  t r e n d  w i t h o u t  any changes  i n  t h e  sys tem o r  i t s  

i n p u t s .  W e  must t h e n  i n f e r  what changes  would be  b r o u g h t  

a b o u t  i n  t h e  sys tem by d e l i b e r a t e  a c t i o n  d e s i g n e d  t o  

i n f l u e n c e  i t .  

T h i s  p r o c e s s  i n t r o d u c e s  e l e m e n t s  o f  e r r o r ,  uncer -  

t a i n t y ,  and incomple teness  of  knowledge because  it i s  

based on o u r  i n f e r e n c e s  o f  what o u r  s e n s e  p e r c e p t i o n  

means. These i n f e r e n c e s  which may be  b i a s e d  by o u r  

c u l t u r e ,  t e l i e f s ,  and t r a i n i n g  d o  n o t  g u a r a n t e e  comple te  

knowledge o f  t h e  r e a l  wor ld ;  i f  t h e y  d i d ,  t h e r e  would be  

no need f o r  i n v e s t i g a t o r s  t o  p l a n  and a n t i c i p a t e  f u t u r e  

consequences  of  o u r  p r e s e n t  a c t i o n s .  

The u s e  o f  s t a t i s t i c a l  c o n c e p t s  r e c o g n i z e s  t h e  

i n c o m p l e t e n e s s  of  o u r  knowledge o f  any sys tem of  i n t e r e s t .  

T h i s  r e c o g n i t i o n  i s  ach ieved  by t h e  i n c l u s i o n  o f  a  d i s -  

t u r b a n c e  t e r m  i n  any s t a t e m e n t  of  r e l a t i o n s h i p s .  S t a t i s -  

t i c a l  p r o c e d u r e s  t h e n  e s t i m a t e  t h e  v a l u e s  o f  t h e  



p a r a m e t e r s  o f  t he  s t a t e m e n t  of  r e l a t i o n s h i p s  and/or  set 

up hypo theses  abou t  t h o s e  p a r a m e t e r s  which a r e  t e s t e d .  

P r o b a t i l i t y  s t a t e m e n t s  a r e  i n c l u d e d ,  e s p e c i a l l y  i n  t h e  

h y p o t h e s i s  t e s t i n g ,  a s  a n  i n d i c a t i o n  of  t h e  l e v e l  o f  

u n c e r t a i n t y  t h e  r e s e a r c h e r  i s  w i l l i n g  t o  a c c e p t .  Proba-  

b i l i t y  s t a t e m e n t s  c a n  t h e r e f o r e  b e  r e g a r d e d  a s  s t a t e m e n t s  

o f  b e l i e f  a b o u t  sys tems which a r e  s u b j e c t  t o  change a s  

more i n f o r m a t i o n  i s  o b t a i n e d .  

The g e n e r a l  sys tem a n a l y s i s  and s i m u l a t i o n  

approach  r e c o g n i z e s  t h e  need f o r  l e a r n i n g  a s  a  means 

o f  u n d e r s t a n d i n g  a n  e x i s t i n g  sys tem;  t h e  need f o r  pro-  

c e s s i n g  i n f o r m a t i o n  ( a v a i l a b l e  knowledge) a s  a means o f  

a r r i v i n g  a t  a n  i n i t i a l  d e s c r i p t i o n  of  t h e  sys tem as it 

i s ,  i . e . ,  making a  s t a t e m e n t  of  b e l i e f  based on i n i t i a l  

i n f o r m a t i o n  and p r o j e c t i o n s .  The u s e  of  p r o j e c t i o n s  

f o r  e v a l u a t i n g  o r  s t u d y i n g  consequences  o f  programs,  

p r o j e c t s ,  and p o l i c y  a l t e r n a t i v e s  i s  a n  o l d  and c r e d i b l e  

approach b u t  t h e  u s e  o f  the  computer t o  make p r o j e c t i o n s  

i s  new. GSASA, by u s i n g  c o m p u t e r i z a t i o n  t o  compute t i m e  

p a t h s  of  consequences of  p o l i c y  a l t e r n a t i v e s ,  i s  u s i n g  

a  new t o o l  f o r  a n  o l d  approach .  GSASA a l s o  r e c o g n i z e s  

t h e  need f o r  o b t a i n i n g  more i n f o r m a t i o n  a b o u t  t h e  sys tem 

i n  r e c o g n i t i o n  o f  t h e  i n c o m p l e t e n e s s  o f  knowledge, t h u s  

l e a d i n g  t o  a new s t a t e m e n t  of b e l i e f  which i s  a  r e s u l t  

of a n a l y s i s  of t h e  o l d  and new i n f o r m a t i o n  and p ro -  

j e c t i o n s ;  tile need f o r  i n t e r a c t i o n s  between i n v e s t i g a t o r s  



and d e c i s i o n  makers a s  a  means o f  r e s o l v i n g  problems o r  

d i f f i c u l t i e s  i n h e r e n t  i n  s o l v i n g  developmenta l  problems.  

Some of  t h e s e  d i f f i c u l t i e s  i n c l u d e  t h e  absence  o f  a n  

i n t e r p e r s o n a l l y  v a l i d  common denominator  which c a n  be  

used a s  a  b a s i s  f o r  maximizing "goods" and/or  minimizing 

"Lads ,"  t h e  absence  of second o r d e r  c o n d i t i o n s  which 

can  be  used f o r  s e t t i n g  p r i o r i t i e s  on  programs,  p r o j e c t s ,  

e tc .  F i n a l l y ,  GSASA r e c o g n i z e s  t h e  need f o r  p r o c e s s i n g  

b o t h  t h e  o l d  and t h e  new b e l i e f s  which i n c l u d e  t i m e  

p a t h s  o f  consequences o f  v a r i o u s  p o l i c y  a l t e r n a t i v e s  

w i t h  a  view t o  a r r i v i n g ,  th rough  i n t e r a c t i o n  between 

p o l i c y  makers and i n v e s t i g a t o r s ,  a t  a  r e f i n e d  s t a t e m e n t  

of  b e l i e f .  The r e f i n e d  s t a t e m e n t  o f  b e l i e f  c a n  t h e n  be  

used  a s  a  d e c i s i o n  r u l e  i f  t h e  l e v e l  of  knowledge i s  

good enough t o  ba se  a  d e c i s i o n  on.  I f  it i s  n o t  good 

enough, t h e  f i n a l  s t a t e m e n t  of  b e l i e f  is t h e n  used  a s  

e x i s t i n g  i n fo rma t ion  and t h e  i t e r a t i v e  p roce s s  i s  con- 

t i n u e d .  W e  w i l l  now show t h a t  t h e  g e n e r a l  system 

a n a l y s i s  and s i m u l a t i o n  approach (GSASA) i s  a  s c i e n t i f i c  

approach which, be ing g e n e r a l ,  can  u s e  a s  t e chn iques  

any o r  a l l  of  t h e  e x i s t i n g  r e s e a r c h  t e chn iques  used i n  

p o l i c y  a n a l y s i s .  

"The u n i t y  o f  a l l  s c i e n c e  c o n s i s t s  a l o n e  i n  i t s  

method, n o t  i t s  m a t e r i a l .  The man who c l a s s i f i e s  f a c t s  

of  any kind whatever ,  who sees t h e i r  mutual  r e l a t i o n  

and clcscriLes t h e i r  sequences  is app ly ing  s c i e n t i f i c  



method. . . . It i s  n o t  t h e  f a c t s  themse lves  which 

form s c i e n c e ,  b u t  t h e  methods by which t h e y  a r e  d e a l t  

w i th "  (55)  and used t o  i n c r e a s e  man's knowledge o f  h i s  

environment.  

I n f e r e n c e s  i n  economic r e s e a r c h  a r e  n o t  funda- 

men t a l l y  d i f f e r e n t  from t h o s e  i n  o t h e r  d i s c i p l i n e s .  The 

k inds  of  i n f e r e n c e s  r e l i e d  on i n  s c i e n t i f i c  work (and 

which must be  used ,  no t  s e p a r a t e l y ,  b u t  t o g e t h e r )  w e r e  

o r i g i n a l l y  l i s t e d  by A r i s t o t l e  a s  d e d u c t i v e ,  i n d u c t i v e ,  

and r e d u c t i v e .  J e f  f r e y s  (36) , Brodbeck (7 ) , and Z e l l n e r  

(63)  d i s c u s s e d  t h e s e  i n f e r e n c e s  i n  d e t a i l .  Economists  

"must r e a s o n  d e d u c t i v e l y  a s  f a r  a s  p o s s i b l e ,  always 

c o l l a t i n g  . . . c o n c l u s i o n s  w i t h  obse rved  f a c t s  a t  eve ry  

s t a g e .  Where t h e  d a t a  a r e  t o o  complex t o  hand l e  i n  t h i s  

way, i n d u c t i o n  must be a p p l i e d  . . . " (41) . Any one  

of  t h e  i n f e r e n c e s  used a l o n e  i s ,  t h e r e f o r e ,  n o t  s u f f i c i e n t  

t o  s e r v e  a s  t h e  on ly  b a s i s  f o r  i n f e r e n c e  i n  a  d i s c i p l i n e .  

A s  an  example, c o n s i d e r  d e d u c t i v e  l o g i c  which "admi t s  

o n l y  t h r e e  a t t i t u d e s  t o  any p r o p o s i t i o n :  d e f i n i t e  

p r o o f ,  d i s p r o o f ,  o r  b l ank  ignorance .  But no number 

of  p r ev ious  i n s t a n c e s  o f  a  r u l e  be ing  h e l d  p r o v i d e s  a  

d e d u c t i v e  proof t h a t  t h e  r u l e  w i l l  ho ld  i n  a  new i n s t a n c e .  

There  i s  a lways  t h e  fo rmal  p o s s i b i l i t y  of  an e x c e p t i o n "  

( 3 6 ) .  Were t h i s  n o t  s o ,  t h e  Mar sha l l  p l a n  t h a t  p u t  

Europe back on i t s  f e e t  a f t e r  World War I1 cou ld  have 

been adap ted  t o  p u t  LDC's on t h e i r  f e e t .  Some development 



economists thought s o  bu t  l ea rned  o therwise .  The f a i l u r e  

of t h e  development economists could be due t o  a  d i f f e r e n c e  

i n  t h e  degree  of knowledge possessed about t h e  system. 

I n  t h e  c a s e  of t h e  Marshall  p l an ,  t h e  p lanners  had an 

unders tanding of t h e  system and c o r r e c t l y  i d e n t i f i e d  t h e  

problems, but  i n  t h e  c a s e  of t h e  L D C ' s  l i t t l e  a t tempt  

was made a t  unders tanding t h e i r  systems a s  t hey  e x i s t ;  

r a t h e r ,  knowledge of t h e  systems was assumed. Researchers  

r e q u i r e  and produce s ta tements  which recognize  t h e  

e x i s t e n c e  of imperfect  knowledge ( i f  only by t h e i r  u se  

of s t a t i s t i c a l  t e s t s  of hypo theses ) ,  and t h e r e f o r e  t h e i r  

conc lus ions  a r e  less extreme than  t h o s e  y i e l d e d  by 

deduc t ive  l o g i c .  

General System Analys i s  and Simulat ion 
A ~ ~ r o a c h  (GSASAI 

GSASA i s  an approach which uses  any sou rce  of 

in format ion  o r  t echnique  a p p r o p r i a t e  f o r  so lv ing  t h e  

problem a t  hand. The fol lowing diagram d e s c r i b e s  GSASA 

f o r  seeking s o l u t i o n s  t o  development problems (page 4 5 ) .  

The approach s t a r t s  w i th  t h e  d e f i n i t i o n  of a 

problem. That d e f i n i t i o n  determines  t h e  system t o  be 

s tud ied .  The approach recognizes  t h a t  t h e r e  may be a  

d i f f e r e n c e  between t h e  r e a l  system and an i n v e s t i g a t o r ' s  

pe rcep t ion  of it. I t  t h e r e f o r e  a l lows  f o r  such a  d i f -  

f e r ence  by viewing t h e  r e a l  system i n t e r a c t i n g  wi th  i t s  

cnvironrnent s e p a r a t e l y  from t h e  perceived system. The 





perce ived  system i s  de r ived  from exper ience  w i t h  t h e  

r e a l  system. I t  ( t h e  perce ived  system) i s  d i f f e r e n t  

from t h e  r e a l  system because of imper fec t ions  of  knowledge. 

S t u d i e s  and i n v e s t i g a t i o n s  a r e  conducted on bo th  t h e  r e a l  

and perceived systems.  Coming o u t  of  such  s tudy  e f f o r t s  

i s  a  set of in format ion  ( d a t a )  d e s c r i b i n g  t h e  system, 

a s  perce ived ,  a t  t h e  t ime  i t s  problems a r e  de f ined .  Th i s  

i n i t i a l  in format ion  could i n c l u d e  d a t a  from government 

o r  p r i v a t e  r e c o r d s ,  p rev ious  s t u d i e s  of t h e  system, on 

r e l a t i o n s h i p s  de r ived  from t h e o r e t i c a l  c o n s i d e r a t i o n s ,  

in format ion  from c a s u a l  o b s e r v a t i o n s ,  informed i n d i -  

v i d u a l s  o r  from guess t ima t ion ,  and from e x i s t i n g  pro-  

j e c t i o n s  on t h e  system. The in format ion  i s  then  pro- 

ce s sed .  Usua l ly ,  t h e  d a t a  a r e  e i t h e r  t ime- se r i e s  o r  

c r o s s - s e c t i o n a l  d a t a  o r  a  combination of both.  Th i s  

in format ion  i s  both normative and nonnormative. For 

example, p r i c e  d a t a  a r e  normative.  The i n v e s t i g a t o r ,  

du r ing  h i s  i n t e r a c t i o n s  w i t h  p o l i c y  makers and t h e i r  

s t a f f  becomes b e t t e r  informed a s  t o  what i s  good and 

bad. For example, a  p o l i c y  a l t e r n a t i v e  which concen- 

t r a t e s  wea l th  i n  t h e  hands of a  few may be cons idered  

"bad" even i f  it maximizes t h e  money v a l u e  of t h e  t o t a l  

wea l th  of t h e  s o c i e t y .  The nonnormative o r  p o s i t i v e  

in format ion  inc ludes  ou tpu t  and product ion f i g u r e s  per  

man, o r  pe r  y e a r ,  o r  f o r  a  p a r t i c u l a r  per iod  of  t ime .  

I t  may a l s o  i n c l u d e  numbers of people  who w i l l  be 



employed a t  a  given t a r g e t  d a t e ,  numbers of people who 

w i l l  s h i f t  from us ing  a  p a r t i c u l a r  product ion and/or 

process ing  method t o  a  new method, e t c .  

The a n a l y s i s  of t h e  d a t a  and o t h e r  informat ion 

( i n  t h e  a n a l y s i s  p rocess )  u s e s  bo th  e x p l i c i t  mathematical  

models and i n t u i t i v e  o r  mental models. This  a n a l y s i s  

would y i e l d  i n i t i a l  e s t i m a t e s  bo th  o f  parameters  and of 

v a l u e s  of endogenous v a r i a b l e s .  These w i l l  t hen  be 

used t o  p r o j e c t  time pa ths  of consequences of a l t e r n a t i v e  

p o l i c i e s ,  programs, and p r o j e c t s .  The p r o j e c t i o n s  and 

t h e  e s t i m a t e s  w i l l  form t h e  b a s i s  f o r  t h e  i n t e r a c t i o n  

between i n v e s t i g a t o r s  some of whom may be i t i n e r a n t  

r e s e a r c h e r s  and c o n s u l t a n t s  and t h e  d e c i s i o n  makers who 

w i l l  t hen  have a  b a s i s  f o r  i n i t i a l  pe rcep t ion  of t h e  

system. This  pe rcep t ion  o r  judgment i s  l a b e l l e d  " i n i t i a l  

conc lus ions"  i n  F igure  2 . 1 .  I n  many s p e c i a l i z e d  ana lyses  

(e .g .  L P ,  r e g r e s s i o n  a n a l y s i s ,  b e n e f i t - c o s t  a n a l y s i s ) ,  

t h e  e s t i m a t e s  and p r o j e c t i o n s  form a  b a s i s  f o r  recom- 

mendations f o r  improving t h e  system r a t h e r  t han  a  b a s i s  

f o r  i n t e r a c t i o n  and r e so lv ing  of d i f f i c u l t i e s  mentioned 

e a r l i e r .  The i n i t i a l  conc lus ions  i n  GSASA a r e  j u s t  a  

p a r t  of t h e  process  of seeking s o l u t i o n s  t o  developmental 

problems because examination of h i s  i n i t i a l  pe rcep t ion  

and i n t e r a c t i o n  wi th  d e c i s i o n  makers may l ead  t h e  inves-  

t i g a t o r  t o  f u r t h e r  i n v e s t i g a t i o n  and i n t e r a c t i o n .  H e  

may c o l l e c t  more d a t a  f o r  a n a l y s i s  i n  o rde r  t o  r e f i n e  



t h e  i n i t i a l  conc lu s ion  th rough  more i n t e r a c t i o n .  Th i s  

p roces s  o f  going back t o  c o l l e c t  more d a t a  and make new 

p r o j e c t i o n s  b e f o r e  coming back f o r  more i n t e r a c t i o n  i s  

shown w i t h  a  feedback of  " i n i t i a l  c o n c l u s i o n s "  t o  t h e  

pe rce ived  system. When t h e  o u t p u t  from " a n a l y s i s "  Ci.e., 

i n i t i a l  c o n c l u s i o n s )  no l onge r  changes t h e  i n v e s t i g a t o r ' s  

p e r c e p t i o n  o f  t h e  sys tem,  t h e n  s t a g e  I of  GSASA i s  com- 

p l e t e d .  

S t age  I1 of GSASA s t a r t s  w i t h  t h e  s e t t i n g  up of  a  

h y p o t h e t i c a l  system ( l a b e l l e d  "Exper imenta l  System" ) f o r  

c o l l e c t i o n  of new in fo rma t ion ,  r e c o n s i d e r a t i o n  o f  

t h e o r e t i c a l  r e l a t i o n s h i p s  used i n  t h e  " a n a l y s i s "  o f  

s t a g e  I and fo rmu la t i on  o f  models which d e s c r i b e  o u r  

p e r c e p t i o n  of  t h e  r e a l  system. The models merely  m i m i c  

o r  s i m u l a t e  t h e  system, and i nc luded  i n  t h e  new i n f o r -  

mat ion ( l a b e l l e d  "Data" i n  s t a g e  X I )  a r e  p o s s i b l e  p o l i c y  

a l t e r n a t i v e s  des igned  t o  s o l v e  t h e  problems which have 

been d e f i n e d  i n  t h e  "pe rce ived  system." I n  e s s e n c e ,  

i n s t e a d  o f  app ly ing  t r i a l  and e r r o r  t o  t h e  r e a l  system 

o r  even t o  t h e  pe rce ived  sys tem,  it i s  a p p l i e d  t o  t h e  

exper imenta l  system. The d a t a  i n  s t a g e  I1 a r e  ana logous  

t o  t h o s e  of s t a g e  I;  t h e  on ly  d i f f e r e n c e  i s  t h a t  t h o s e  

of  s t a g e  I1 r e s u l t  from formal  exper iments  on an  e x p e r i -  

menta l  system (e.g. d a t a  from p i l o t  p r o j e c t s )  a s  a g a i n s t  

d a t a  from t h e  perce ived  system. Ana lys i s  i s  c a r r i e d  

o u t  on t h e  new o r  gene ra t ed  d a t a  ( t h i s  happens a t  



" a n a l y s i s M  of s t a g e  11). The o u t p u t  of a n a l y s i s  of  

s t a g e  I1 i n c l u d e s  p r o j e c t i o n s  of  t i n e  p a t h s  o f  con- 

sequences  of  programs, p o l i c i e s ,  and p r o j e c t s .  T h i s  

o u t p u t  is  l a b e l l e d  expe r imen t a l  c o n c l u s i o n s .  The same 

feedback p r o c e s s  of s t a g e  I i s  used i n  s t a g e  11, i . e . ,  

t h e  i n v e s t i g a t o r  i n t e r a c t s  w i t h  t h e  d e c i s i o n  makers,  

r e f i n e s  h i s  expe r imen t a l  system model, o b t a i n s  and 

a n a l y z e s  new d a t a  u n t i l  h i s  expe r imen t a l  c o n c l u s i o n s  no 

l o n g e r  changes  h i s  expe r imen t a l  model and h i s  p e r c e p t i o n  

of  t h e  r e a l  system. I t  must be added t h a t  t h e  e x p e r i -  

menta l  sys tems ,  though h y p o t h e t i c a l ,  are c o n s t r u c t e d  

w i t h  i n f o r m a t i o n  ( d a t a )  from t h e  pe r ce ived  system. 

S t a g e  111 of  GSASA s t a r t s  w i t h  a " r e c o n c i l i a t i o n  

a n a l y s i s . "  Here t h e  r e s u l t s  from t h e  pe r ce ived  sys tems  

( i . e .  i n i t i a l  c o n c l u s i o n s )  a r e  combined w i t h  i n f o r m a t i o n  

ga ined  from expe r imen t a t i on  ( i . e .  expe r imen t a l  c o n c l u s i o n s )  

t o  a r r i v e  a t  a  r e f i n e d  s t a t e m e n t  of  b e l i e f .  Coming o u t  

of  r e c o n c i l i a t i o n  a n a l y s i s  i s  a  set  of  c r i t e r i a  f o r  

p o l i c y  making, o r  f o r  choos ing  among p o l i c y  a l t e r n a t i v e s ,  

o r  f o r  f u r t h e r  i n t e r a c t i o n s  w i t h  p o l i c y  makers.  Th i s  

o u t p u t  is l a b e l l e d  CPM--cri ter ia  f o r  p o l i c y  making. 

Usua l ly  some formula  i s  used a t  t h e  r e c o n c i l i a t i o n  

a n a l y s i s .  By fo rmula ,  we do n o t  mean a  mathemat ica l  

r e l a t i o n s h i p  a l o n e  b u t  r a t h e r  a  means of  r e c o n c i l i n g  

i n i t i a l  and expe r imen t a l  c o n c l u s i o n s  s u c h  that CPM 

p rov ide s  g u i d e l i n e s  f o r  d e c i s i o n  making. I n  a  c a s e  



where knowledge i s  v e r y  good, a lmost  p e r f e c t ,  some o f  

t h e  c r i t e r i a  may p rov ide  a d e c i s i o n  r u l e  o r  an  o b j e c t i v e  

f u n c t i o n  t h a t  can be maximized o r  minimized. T h i s  pro-  

c edu re  ( l e a d i n g  t o  CPM) d o e s  n o t  exc lude ,  however, a  

mathemat ica l  formula .  Sometimes, t h e  i n fo rma t ion  

o b t a i n e d  a t  t h e  end of  exper imenta t ion  l e a d s  t o  a 

r e c o n s t r u c t i o n  o f  t h e  expe r imen ta l  sys tem,  hence t h e  

feedback from exper imenta l  c o n c l u s i o n s  t o  t h e  e x p e r i -  

menta l  sys tem.  Often t h e  CPM a r e  a t  l e v e l s  c o n s i s t e n t  

w i t h  t h e  g o a l s  and a s p i r a t i o n s  o f  t h e  p a r t i c i p a n t s  i n  

t h e  system. I n  such  a case, the CPM o u t p u t s  become 

in fo rma t ion  t o  be used a s  i n p u t s  i n  r e p e a t i n g  s t a g e s  I 

and I1 t o  d e f i n e  problems more e x p l i c i t l y  and t h e  e n t i r e  

p r o c e s s  r e p e a t e d  u n t i l  t h e  g o a l s  and a s p i r a t i o n s  a r e  

f u l l y  m e t  o r  it is  appa ren t  t h a t  g o a l s  must b e  reduced 

o r  cou ld  be advantageously  i n c r e a s e d  i n  view o f  what i s  

pos s i t l e  . The p o l i c y  a l t e r n a t i v e s  e v e n t u a l l y  chosen 

a r e  then  a p p l i e d  t o  t h e  r e a l  system. 

Much r e s e a r c h  work s t o p s  a t  t h e  end o f  s t a g e  I 

and/or 11, l e a v i n g  it t o  t h e  d e c i s i o n  maker t o  u s e  t h e  

i n fo rma t ion  p rov ided  a s  he sees f i t .  I n  c o n t r a s t ,  GSASA 

r e c o g n i z e s  t h e  need f o r  i n t e r a c t i o n  between t h e  i n v e s t i -  

g a t o r s  and t h e  d e c i s i o n  makers and t h e r e f o r e  goes  beyond 

I and I1 t o  111. The whole sys tem i s  t h u s  viewed a s  an 

i t e r a t i v e  p roces s .  Tha t  i s ,  wh i l e  t h e  a n a l y s t  who u s e s  

one of  t h e  e x i s t i n g  t e chn iques  (e .g .  b e n e f i t - c o s t  



a n a l y s i s )  s t a y s  w i t h i n  s t a g e  I (where i n i t i a l  c o n c l u s i o n s  

now i n c l u d e s  recommendations) and a  less g e n e r a l  simu- 

l a t i o n  exper iment  s t a y s  w i t h i n  s t a g e  11, teams u s i n g  

GSASA combine b o t h  methods t o  i n t e r a c t  w i t h  d e c i s i o n  

o r  p o l i c y  makers a t  eve ry  s t a g e  i n  a n  e f f o r t  t o  r e a c h  

p o l i c y  d e c i s i o n .  

To c o n s i d e r  a  s p e c i f i c  example,  l e t  u s  assume 

t h a t  t h e  p e r c e i v e d  system r e p r e s e n t s  N ige r i an  canoe 

f i s h e r i e s  and t h a t  t h e r e  i s  a  t a r g e t  p roduc t i on  p e r  

f i she rman  t h a t  t h e  N ige r i an  government wants  t o  a c h i e v e  

w i t h i n  a  s p e c i f i e d  p e r i o d  o f  t ime .  I n  r e a l i t y  government 

a c t i o n s  a r e  d i r e c t e d  a t  a ch i ev ing  more t h a n  one  v a l u e .  

The example i s  t o  i l l u s t r a t e  a  p o i n t .  With t h i s  t y p e  o f  

s i t u a t i o n  t h e  p r o c e s s  o f  a n a l y s i s  s t a r t s  a t  t h e  p o i n t  

c a l l e d  " i n i t i a l  c o n c l u s i o n s "  i n  F i g u r e  2 .1  because  t h e  

g i v e n  t a r g e t s  a r e  t r e a t e d  a s  t h e  r e s u l t  o f  a n a l y s i s  

done by government s t a f f  o r  t h e i r  c o n s u l t a n t s .  Of t en  

t h e  t a r g e t s  a r e  n o t  g i v e n  and t h e  i n v e s t i g a t o r  w i l l  have 

t o  a r r i v e  a t  some t a r g e t s  t h rough  a n a l y s i s  and i n t e r -  

a c t i o n .  I n  t h i s  l a t t e r  c a s e ,  t h e  p r o c e s s  b e g i n s  from 

El t h e  p o i n t  o f  e n t r y  i n  F i g u r e  2.1. GSASA i s  an 

approach  t h a t  can hand l e  e i t h e r  o f  t h e  two c a s e s  

because  of  i t s  f l e x i b i l i t y  w i t h  r e s p e c t  t o  t h e  p o i n t  

o f  beg inn ing  any problem-solving e x e r c i s e .  

Taking t h e  f i r s t  c a s e  w e  c a n  go back t o  t h e  pe r -  

c e i v e d  sys tem from " i n i t i a l  c o n c l u s i o n s "  and t h e  f i r s t  



p a r t  o f  GSASA ( s t a g e  I )  w i l l  t h e n  be  t o  s t u d y  t h e  

N i g e r i a n  canoe  f i s h e r i e s  a s  it is w i t h  a  view t o  f i r s t  

u n d e r s t a n d i n g  t h e  s t r u c t u r e  of t h e  f i s h e r i e s  a s  a  sys tem.  

T h i s  i n c l u d e s  t h e  s t u d y  of  e x i s t i n g  p r o d u c t i o n ,  p r o c e s s -  

i n g  and ~ a r k e t i n g ,  e x i s t i n g  c a p i t a l ,  l a b o r  and equ ipments ,  

biomass a v a i l a b i l i t y ,  f i s h e r m e n ' s  a t t i t u d e s  t o  new i d e a s  

and t h e i r  a s p i r a t i o n s ,  e x i s t i n g  government p o l i c i e s ,  and 

any o t h e r  i n f o r m a t i o n  t h a t  would h e l p  i n  u n d e r s t a n d i n g  

t h e  sys tem.  F a c t o r s  o u t s i d e  t h e  f i s h e r i e s  sys tem b u t  

which a f f e c t  t h e  sys tem a r e  a l s o  t o  be  c o n s i d e r e d .  Such 

f a c t o r s  i n c l u d e  demand f o r  f i s h ,  a l t e r n a t i v e  employments 

opened t o  t h e  f i s h e r m e n ,  g e n e r a l  p r i c e  l e v e l  o f  consumer 

goods,  e t c .  

The n e x t  t h i n g  i s  t o  a n a l y z e  t h e  d a t a  c o l l e c t e d .  

The o u t p u t  of  t h i s  a n a l y s i s  w i l l  be  e s t i m a t e s  o f  pa ra -  

meters and endogerous  v a r i a b l e s  and p r o j e c t i o n s  o f  time 

p a t h s  o f  c r i t e r i o n  v a r i a b l e s  f o r  e x i s t i n g  programs,  

p r o j e c t s ,  and p o l i c i e s .  T h i s  o u t p u t  w i l l  show i f  and 

when it w i l l  be p o s s i b l e  t o  a c h i e v e  the t a r g e t  p r o d u c t i o n  

w i t h o u t  changes  i n  t h e  e x i s t i n g  programs and p o l i c i e s .  I t  

w i l l  a l s o  h e l p ,  t h r o u g h  i n t e r a c t i o n  between t h e  i n v e s t i -  

g a t o r s  and t h e  d e c i s i o n  makers ,  t o  d e t e r m i n e  whether  a  

change i n  t h e  sys tem is  n e c e s s a r y  o r  n o t .  A s  a  r e s u l t  

o f  i n t e r a c t i o n s  and a n a l y s e s ,  new t a r g e t s  may be  a g r e e d  

upon. These new t a r g e t s  a r e  t h e r e f o r e  a n  o u t p u t  o f  

i n t e r a c t i o n  and a n a l y s i s  of  e i t h e r  s t a g e  I o r  11. 



Le t  F  r e p r e s e n t  t h i s  o u t p u t ,  and l e t  o u r  o b j e c t i v e  i n  

s t a g e  I and/or  s t a g e  I1 be t o  f i n d  what can  be  done t o  

a c h i e v e  F.  F ,  i n  g e n e r a l ,  i s  a  v e c t o r  of  t a r g e t s  b u t  

n o t  j u s t  t a r g e t  p roduc t i on  pe r  f i she rman .  Le t  u s  f u r t h e r  

assume t h a t  t h e  p o l i c y  makers have a  set  o f  p o l i c i e s  

which a r e  de s igned  t o  a c h i e v e  t h e  t a r g e t s .  

The p o l i c i e s  whose consequences t h e  d e c i s i o n  

maker i s  i n t e r e s t e d  i n  cou ld  b e  d e f i n e d ,  f o r  example,  

a s  X '  = [d l ,  d 2 ,  d3 ,  d4 ,  d5 ,  d6]  where X; i s  a  v e c t o r  
1 

o f  p o l i c y  e lements  d i = i' 1 , 2  , . . . ,  6. 

The d ,  ' s  cou ld  b e  
I 

mechan iza t ion  o f  b o a t s  

r ep lacement  o f  sma l l  b o a t s  by l a r g e r  b o a t s  

s u b s i d i z e d  p e t r o l  f o r  f i she rmen  

i n c r e a s e d  p r i c e s  f o r  f i s h  

e a s y  a c c e s s  t o  f i s h  marke t s  t h rough  improve- 

ment i n  t r a n s p o r t a t i o n  

s t o r a g e  f a c i l i t i e s  

W e  c an  t h e n  f o r m u l a t e  h y p o t h e t i c a l  p o l i c y  a l t e r n a -  

t i v e s  a s  f o l l o w s  (on ly  6 of  t h e  p o s s i b l e  combina t ions  a r e  

used i n  t h i s  example) : 

X O 0  = a  s t a t e  o f  no change i n  t h e  i n i t i a l  s t r u c t u r e  o f  

t h e  sys tem 



- XO1 - I X O O ,  d l ] ,  a  s t a t e  i n  which t h e  f i r s t  po l i cy  element 

i s  app l i ed  t o  t h e  system 

X O 2  = [XO1 , d2]  , a  s t a t e  i n  which t h e  f i r s t  two po l i cy  

elements a r e  app l i ed  s imul taneous ly  

- 
'0i - [Xo(i-l) ,  d i l  , a s t a t e  i n  which t h e  f i r s t  i p o l i c y  

elements a r e  executed.  

We could ,  t h e r e f o r e ,  d e f i n e  a  vec to r  of po l i cy  a l t e r n a -  

t i v e s  a s  

I t  is  then  p o s s i b l e  t o  s tudy  t h e  e f f e c t s  o r  con- 

sequences ( i n  t e r m s  of who g e t s  how much of what value-- 

"good" o r  "bad") t h a t  each po l i cy  e lement ,  d i ,  would have 

on t h e  vec to r  F and a l s o  t o  see t h e  consequences a  combi- 

na t ion  of d i ' s  would have. Our example c o n s i d e r s  j u s t  

seven of t h e  p o s s i b l e  combinations.  A t  t h i s  p o i n t ,  l e t  

u s  d e f i n e  q  - = ' tq 1 a s  t h e  ma t r ix  of consequences of  i j 

t h e  i t h  po l i cy  based on t h e  j t h  i n i t i a l  informat ion and 

where t h e  i n i t i a l  in format ion  changes a s  a  p a r t i c u l a r  

po l i cy  element i s  assumed executed.  

Then {qi 1 i s  g iven  by 



This  q i s  t h e  o u t p u t  which i s  r e p r e s e n t e d  a s  "exper imenta l  

conc lu s ions '  i n  s t a g e  I1 o f  GSASA. A t  t h e  p o i n t  o f  recon- 

c i l i a t i o n  a n a l y s i s ,  t h e  q i s  compared w i t h  t h e  o u t p u t  ( l e t  

t h i s  be Q) - which i s  found i n  s t a g e  I t o  s e e k  a  new o u t p u t ,  
* 

q . I f  a n  e lement  o f  $ i s  found s a t i s f a c t o r y  it may be  

adopted a s  a  g o a l  o r  a  t a r g e t .  I n  comparing Q - and 5, 

a  m a t r i x  o f  d i f f e r e n c e s  cou ld  be used .  I f  a  s a t i s f a c t o r y  

p o l i c y  o r  ba ske t  o f  p o l i c i e s  i s  n o t  found,  i .e . ,  i f  

no element of  d i s  s a t i s f a c t o r y ,  CPM cou ld  be  used as 

in fo rma t ion  i n p u t  (shown i n  F igu re  2.1 a s  " i n fo rma t ion  

and a l t e r n a t i v e  p o l i c i e s " )  i n t o  a n a l y s i s  o f  s t a g e  I .  

New p o l i c i e s  cou ld  t h e n  be t r ied  and t h e  p r o c e s s  r e p e a t e d .  

A t  t h i s  p o i n t ,  r e f i n e d  CPM and s t a g e  I1 d a t a  cou ld  be 

used i n  r e f i n i n g  t h e  model of  t h e  expe r imen ta l  system. 

A p o s s i b l e  cho i ce  c r i t e r i o n  cou ld  be  t o  choose t h e  mini-  

mum e lement  of CPM i n  t h e  d i f f e r e n c e  m a t r i x ,  assuming 

w e  have a  common denominator .  T h i s  i m p l i e s  t h a t  t h e  

b a s k e t  o f  p o l i c i e s  t h a t  l e a d s  t o  a  q which i s  closest i j  



t o  Q i j  i s  chosen f o r  execu t ion .  Th i s  becomes more d i f f i -  

c u l t  if q i j  and/or  Q i j  a r e  v e c t o r s  r a t h e r  t han  s c a l a r  

e lements  o f  q and Q - r e s p e c t i v e l y .  For  example, e l emen t s  

of  4i j  cou ld  be p r o t e i n - i n t a k e ,  food p roduc t i on ,  food 

consumption,  income, and f i s h e r m a n ' s  l e v e l  of  s a t i s f a c t i o n .  

I n  such  a  c a s e  w e  have m u l t i p l e  c r i t e r i a  and w e  can no 

l onge r  u s e  a  s i n g l e  c r i t e r i o n  such a s  "minimum element  

i n  t h e  d i f f e r e n c e  ma t r i x "  because  w e  have no common 

denominator .  An i n v e s t i g a t o r  who f a c e s  t h i s  t y p e  of 

s i t u a t i o n  should i n t e r a c t  w i th  d e c i s i o n  makers and t h e i r  

s t a f f  t o  a r r i v e  a t  a common denominator .  A p o s s i b l e  

common denominator  f o r  t h e  example g iven  above i s  " l e v e l  

o f  s a t i s f a c t i o n "  bu t  because s a t i s f a c t i o n  i s  d i f f i c u l t  t o  

measure a  c e r t a i n  l e v e l  of income cou ld  be used a s  a  

proxy.  I f  t h e r e  i s  no agreement on a  common denominator ,  

i . e . ,  a f t e r  i n t e r a c t i o n ,  t h e  i n v e s t i g a t o r  cou ld  p i c k  one 

a t  random by drawing s t r aws .  Le t  u s  assume t h a t  t h e  

i n t e r a c t i o n  r e s o l v e d  t h e  common denominator  problem, t h a t  

Q - r e p r e s e n t  income l e v e l s  ( g o a l s )  which t h e  p o l i c y  n a k e r s  

hope t o  a c h i e v e  u s i n g  p o l i c y  t o o l s ,  and t h a t  q  - r e p r e s e n t  

income l e v e l s  which cou ld  be achieved by u s i n g  d i f f e r e n t  

p o l i c y  a l t e r n a t i v e s ,  The cho i ce  of  a  p o l i c y  a l t e r n a t i v e  

could  t h e n  be based on a  s i n g l e  c r i t e r i o n  such a s  

d e s c r i b e d  above. 

Th i s  c r i t e r i o n  i s  analogous  t o  conve r s ion  o f  an  

u n c e r t a i n  s i t u a t i o n  i n t o  a  r i s k  s i t u a t i o n .  I n  t h i s  c a s e ,  



t h e  l o s s  f u n c t i o n  L (Q,di) cou ld  be e v a l u a t e d  a t  t h e  - 
r e c o n c i l i a t i o n  a n a l y s i s  b lock  a s  t h e  s q u a r e  of  t h e  d i f -  

f e r e n c e  between t h e  i n i t i a l  c o n c l u s i o n s ,  Q_ and t h e  simu- 

l a t e d  r e s u l t s ,  q. He could  t h e r e f o r e  d e f i n e  

The c o s t  of  t a k i n g  a c t i o n  d i  o r  t r y i n g  p o l i c y  e lement  d i  

o r  ba ske t  of p o l i c i e s  Ii i s  t h e n  d e f i n e d  a s  

where o u r  d e c i s i o n  d  i s  based on i n fo rma t ion  X .  i 

R ( Q , d ( x ) )  - i s  t h e  r i s k  f u n c t i o n .  Our c r i t e r i o n  f o r  

c h o i c e  would t h e n  be t o  choose ,  i f  t h e  second o r d e r  

c o n d i t i o n  i s  s a t i s f i e d ,  

w h e r e  P (x I Q )  - i s  t h e  p r o b a b i l i t y  d i s t r i b u t i o n  o f  x  g i v e n  Q .  - 

Apart  from a  l a c k  of common denominator  w i t h  

which t o  e v a l u a t e  R ( Q , d ( x ) )  - f o r  e a c h  o f  t h e  e lements  of  

Q - and 3 w e  a l s o  have a  problem of a  l a c k  of  knowledge o f  

t h e  a c t u a l  p r o b a b i l i t y  d i s t r i b u t i o n .  However, w e  may 

have enough in fo rma t ion  t o  compute con f idence  limits 

even though t h e  i n fo rma t ion  may n o t  be enough f o r  



p r o b a b i l i t y  computa t ions ,  i . e .  enough t o  a t t a c h  a c t u a l  

p r o b a b i l i t y  s t a t e m e n t s  t o  each  o u t p u t  Q - o r  9. The con- 

f i d e n c e  l i m i t s  on each  Q - o r  q w i l l  p r o v i d e  a p r i o r i  

i n fo rma t ion  w i t h  which to  i n t e r a c t  w i t h  d e c i s i o n  makers.  

T h e  con f idence  limits cou ld  be t h e  o u t p u t  from t h e  "recon-  

c i l i a t i o n  a n a l y s i s "  b lock .  

GSASA and t h e  Bayesian Approach 

GSASA p r e s e n t e d  i n  t h e  above framework i s  

ana logous  t o  t h e  Bayesian approach o f  r e v i s i n g  p r o b a b i l i -  

t i e s  which i s  i t s e l f  based on  t h e  p r i n c i p l e s  o f  s c i e n t i f i c  

method. "This  p roce s s  o f  r e v i s i n g  p r o b a b i l i t i e s  

a s s o c i a t e d  w i t h  p r o p o s i t i o n s  i n  t h e  f a c e  of  new i n f o r -  

mat ion  i s  t h e  e s s e n c e  o f  l e a r n i n g  from expe r i ence"  ( 6 3 )  

and knowledge i s  a  m a t t e r  of l e a r n i n g .  The Bayesian 

approach can  be shown d i a g r a m a t i c a l l y  a s  f o l l o w s  (page 5 9 ) .  

I f  w e  a p p l i e d  Bayes '  theorem f o r  the r e c o n c i l i -  

a t i o n  a n a l y s i s  of  o u r  example, w e  would have 

I n i t i a l  c o n c l u s i o n s  = P ( ~ I x  ) 
, 0 

2.8 

Exper imenta l  c o n c l u s i o n s  = P (I 1 q )  2.9 

I n  t h i s  c a s e ,  w e  a r e  i n t e r p r e t i n g  p r o b a b i l i t y  s t a t e m e n t s  

a s  e x p r e s s i o n s  of  a  r e s e a r c h e r ' s  d e g r e e  of b e l i e f - - h i s  

d e g r e e  of  knowledge--about t h e  system. I n  a d d i t i o n ,  t h e  

r e s e a r c h e r  i s  assumed a b l e  t o  compute t h e  c o s t  o r  r i s k  

invo lved  i n  h i s  s t a t e m e n t  of  b e l i e f .  These s t a t e m e n t s  
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o r  conclus ions  ( t o  use  GSASA terminology) form t h e  b a s i s  

of h i s  po l i cy  d e c i s i o n s .  I n  GSASA, they form a  b a s i s  

f o r  ob ta in ing  t h e  c r i t e r i a  f o r  choosing among po l i cy  

a l t e r n a t i v e s .  These c r i t e r i a  a r e  analogous t o  t h e  

p o s t e r i o r  p r o b a b i l i t i e s  i n  t h e  Bayesian approach. CPM, 

c r i t e r i a  f o r  choosing among po l i cy  a l t e r n a t i v e s ,  a r e  

m u l t i p l e  c r i t e r i a  which Bayesian approach does no t  d e a l  

wi th .  Neither does  it d e a l  w i th  t h e  i n t e r a c t i n g  process  

of reducing m u l t i p l e  c r i t e r i a  i n t o  a  s i n g l e  c r i t e r i o n .  

Thus Bayes' approach cannot adequately  handle po l i cy  

a n a l y s i s .  I f  it could ,  and i f  CPM were a  s i n g l e  c r i -  

t e r i o n ,  then  CPM could be de f ined  i n  Bayes' terminology 

A d e t a i l e d  d i s c u s s i o n  of F igure  2 . 2  i s  g iven  i n  ( 6 3 ) .  Our 

i n t e n s i o n  here  i s  t o  show t h e  analogy between GSASA and 

t h e  Bayesian approach t o  in fe rence .  The l a t t e r  s t a r t s  

by ob ta in ing  i n i t i a l  information about t h e  system, which 

i s  e s s e n t i a l l y  t h e  same a s  GSASA's d a t a  i n  s t a g e  I. L e t  

X o  denote  t h i s .  Since t h e  "fundamental i dea  (of proba- 

b i l i t y )  is t h a t  of a  reasonable  degree  of b e l i e f ,  which 

s a t i s f i e s  c e r t a i n  r u l e s  of cons is tency  . . .", an i n i t i a l  

p r o b a b i l i t y  s ta tement  is  made t o  i n d i c a t e  t h e  r e sea rche r  ' s 

degree  of b e l i e f  a b u t  t h e  system. This  s ta tement  is  

c a l l e d  p r i o r  p r o b a b i l i t y  and i s  analogous t o  GSASA's 



degree  of b e l i e f  i n  i n i t i a l  conc lus ions  about t h e  sys-  

tem's  s t r u c t u r e .  Then new information i s  sought.  The 

new information (or d a t a )  i s  processed i n  t h e  l i g h t  of 

t h e  o b j e c t i v e  o r  p ropos i t ion  p. A s ta tement  is then  made. 

This  s ta tement  which i n d i c a t e s  t h e  r e s e a r c h e r ' s  degree  

of b e l i e f  about t h e  new information (analogous t o  "Data" 

of s t a g e  11, l e t  X1 denote  t h i s )  i n  t h e  l i g h t  of p  i s  

c a l l e d  t h e  l i k e l i h o o d  func t ion  denoted by P (.XI I . 
This  process  i s  p a r a l l e l  t o  s t a g e  I1 of GSASA. The two 

p r o b a b i l i t i e s  [ P  ( P I  XO) and P (X1 1 p )  ] a r e  then  combined 

using Bayes' theorem t o  o b t a i n  a  p r o b a b i l i t y  j o i n t l y  

determined by i n i t i a l  and new d a t a .  This  p r o b a b i l i t y  

i s  c a l l e d  p o s t e r i o r  p r o b a b i l i t y .  The use  of Bayes' 

theorem i s  equ iva len t  t o  GSASA's r e c o n c i l i a t i o n  a n a l y s i s  

and t h e  r e s u l t a n t  p o s t e r i o r  p r o b a b i l i t y  corresponds t o  

GSASA's CPM. 

The d i f f e r e n c e  between t h e  two approaches is  

mainly i n  t h e  use  t o  which they  a r e  p u t ,  and i n  t h e  

a d d i t i o n a l  s t e p s  taken  i n  GSASA t o  r each  "pol icy  

d e c i s i o n s . "  Both could be used t o  s o l v e  problems, but  

t h e  Bayesian approach i s  heavi ly  a n a l y t i c a l  and s p e c i a l -  

ized on t h e  use  of one formula--Bayes' theorem--to com- 

b ine  t h e  two s ta tements  of b e l i e f  r e s u l t i n g  from p r i o r  

and new information while  GSASA i s  so  f l e x i b l e  t h a t  

Bayes' theorem i s  bu t  one p o s s i b l e  formula which could 

be used a t  t h e  r e c o n c i l i a t i o n  a n a l y s i s  process .  



CPM - t h e n  combines o u r  i n i t i a l  c o n c l u s i o n s ,  a s  

r e p r e s e n t e d  by P (q lx0 ) - - a  s t a t e m e n t  o r  o u r  i n i t i a l  

b e l i e f s  abou t  t h e  system--and ou r  new i n f o r m a t i o n ,  

embodied i n  s t a g e  I1 d a t a  and I. Our c r i t e r i o n  f o r  

c h o i c e  among p o l i c y  a l t e r n a t i v e s  ( I )  cou ld  t h e n  be t o  

choose  t h e  combinat ion of p o l i c i e s  t h a t  g i v e s  t h e  

h i g h e s t  p r o b a b i l i t y  of  r e a l i z i n g  q .  T h i s  c h o i c e  i s  

made i n  t h e  " p o l i c y  d e c i s i o n "  b lock .  I f  t h e  h i g h e s t  

p r o b a b i l i t y ,  i . e . ,  Max { P ( ~ [ I , X ~ ) }  , i s  n o t  a c c e p t a b l e  

t o  t h e  d e c i s i o n  maker a s  a  c r i t e r i o n  f o r  c h o i c e  because  

of p o l i t i c a l  and economic r ea sons  t h e n  CPM cou ld  be 

used  a s  a  new p r i o r  p r o b a b i l i t y ,  s e e k  more i n fo rma t ion  

(new set  o f  I )  and r e p e a t  t h e  p r o c e s s  u n t i l  CPM i s  good 

enough t o  u s e  a s  a  c r i t e r i o n  f o r  c h o i c e .  

GSASA l i k e  any o t h e r  problem-solving approach  

i s  a  c r e a t i v e  p r o c e s s  because  i t s  p r o c e s s  o f  model 

b u i l d i n g ,  i n t e r a c t i o n  w i t h  p o l i c y  makers ,  s e a r c h  f o r  

new i d e a s  and new ways of s o l v i n g  problems,  e t c . ,  r e q u i r e  

o r i g i n a l i t y  and u s e f u l n e s s .  

GSASA: A C r e a t i v e  P r o c e s s  

I n  t h i s  t h e s i s  c r e a t i v i t y  i s  viewed as  a p r o c e s s  

which beg in s  w i t h  t h e  emergence of  needs  o r  problems 

t h a t  r e q u i r e  s a t i s f a c t i o n  o r  s o l u t i o n ,  t h a t  i s ,  " a  time 

series of  a c t i o n s  o r  e v e n t s  which l e a d s  t o  a  novel  (new) 

sys tem t h a t  s a t i s f i e s  t h e  o b j e c t i v e s  of a group (of 

human b e i n g s )  a t  some p o i n t  i n  t ime"  ( 3 0 ) .  Model 



b u i l d i n g ,  an a r t  t h a t  r e q u i r e s  o r i g i n a l i t y  and u s e f u l -  

n e s s ,  i s  a c r e a t i v e  p r o c e s s  b u t  c r e a t i v i t y  i s  n o t  l i m i t e d  

t o  it, it ( c r e a t i v i t y )  i s  a l s o  found i n  o t h e r  r e s e a r c h  

a c t i v i t i e s .  For  example, f i n d i n g  a  common denominator  

among m u l t i p l e  c r i t e r i a  and a  new way o f  combining 

r e s o u r c e  i n p u t s  f o r  more e f f i c i e n t  p roduc t i on  a r e  

c r e a t i v e .  However, o u r  d i s c u s s i o n  o f  c r e a t i v i t y  w i l l  

be  t o  emphasize model b u i l d i n g  a s  a  c r e a t i v e  p r o c e s s .  

Model b u i l d i n g  b e g i n s  w i t h  i d e n t i f i c a t i o n  of 

needs  and problem d e f i n i t i o n .  A need i s  a  s t a t e  o f  

imbalance i n  t h e  system. T h i s  s t a t e  i s  u s u a l l y  caused  

by e x i s t e n c e  o f  a  problem and it t e n d s  t o  t r i g g e r  a  

behav ior  which i s  de s igned  t o  r e s t o r e  t h e  s y s t e m ' s  

b a l a n c e  and/or  c r e a t e  a  new s u p e r i o r  ba l ance  i n  an  

" a d a p t i v e  way." Need c a n  t h e r e f o r e  be viewed a s  t h e  

c a u s e  of  problem-solving a c t i v i t y  and "problem-solving 

canno t  be d i s c u s s e d  adequa t e ly  u n l e s s  w e  r e c o g n i z e  t h a t  

a p p l i c a t i o n  of  knowledge i n  s o l v i n g  problems is a  

c r e a t i v e  e n t e r p r i s e  . . ." ( 3 9 ) .  

T h i s  c r e a t i v e  p r o c e s s  or e n t e r p r i s e  i s  r e p r e -  

s e n t e d  by F i g u r e  2 . 3 .  " I n i t i a l  System" ( S o )  i s  a  sys tem 

which w i l l  be assumed t o  be i n  e q u i l i b r i u m  p r i o r  t o  t h e  

d i s c o v e r y  o f  i n fo rma t ion  abou t  i t s  environment (Ei) .  

When t h i s  i n f o r m a t i o n  (Ei) i s  o b t a i n e d  t h e  i n d i v i d u a l s  

i n  t h e  sys tem p e r c e i v e  t h a t  i f  t hey  c o u l d  remove c e r t a i n  

c o n s t r a i n t s  t h e n  t hey  cou ld  have a  sys tem " b e t t e r "  t h a n  
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t h e  one they have now. This  is then  t h e  emergence of 

need, t h e  need t o  remove t h e  c o n s t r a i n t s  which now b r ings  

a  s t a t e  of  imbalance t o  t h e  system. Having i d e n t i f i e d  

t h e  needs t h e  i n d i v i d u a l s  who perceived it i n i t i a l l y  now 

e v a l u a t e  it wi th in  t h e  con tex t  of t h e  e x i s t i n g  environ- 

ment. This  i s  an i n t e r a c t i o n  between t h e  needs and t h e  

environment and shown a s  (Needs + E . )  i n  t h e  diagram. 
1 

These i n d i v i d u a l s  t h e n  proceed t o  seek s o l u t i o n s  o r  

means of s a t i s f y i n g  t h e  needs of t h e  system which i s  

now t h e  "perceived system" of F igure  2.1. The system i s  

then brought t o  t h e  " c e n t r a l  p rocess"  s t a g e  which 

embodies s t a g e s  I ,  11, and I11 of F igure  2.1.  

A t  t h e  " c e n t r a l  p rocess"  p o s s i b l e  s o l u t i o n s  a r e  

sought and synthes ized  through t h e  use  of  e x i s t i n g  i n f o r -  

mation about  t h e  system ( F i n ) ,  which i n c l u d e s  bo th  

a b s t r a c t  ( t h e o r e t i c a l )  and d e s c r i p t i v e  (normative and/or 

non-normative) and t h e  p r e s c r i p t i v e  which i s  n e c e s s a r i l y  

both normative and non-normative. The informat ion  i s  

a l s o  used t o  c o n s t r u c t  o r  seek s o l u t i o n s  t o  t h e  needs.  

For example, t h e  t echno log ica l  development of an e n t i r e l y  

d i f f e r e n t  system could be adapted o r  adopted;  a  new d i s -  

covery could be made on new ways of us ing  t h e  e x i s t i n g  

r e sources  of S o r  a  new i n t e r p r e t a t i o n  of t h e  i n s t i -  0;. 

t u t i o n a l  framework could be devised .  A l l  t h e s e  need 

o r i g i n a l i t y  and t h e  overcoming of i n e r t i a .  The e f f o r t s  

here  w i l l  r e s u l t  i n  a  s e t  of p o s s i b l e  s o l u t i o n s  t o  t h e  



problems and each  p o s s i b l e  s o l u t i o n  w i l l  l e a d  t o  a  

p o s s i b l e  new system. A t  t h i s  p o i n t  t h e  consequences 

o f  t h e  d i f f e r e n t  s o l u t i o n s  on t h e  system w i l l  be eva l -  

ua t ed ;  t h e  e v a l u a t i o n  i s  a  p r e c o n d i t i o n  f o r  r each ing  a  

d e c i s i o n  r u l e  f o r  choosing t h e  most d e s i r a b l e  new sys tem,  

most d e s i r a b l e  i n  t h e  s e n s e  t h a t  it s a t i s f i e s  t h e  ob j ec -  

t i v e .  Sn, t h e  new sys tem,  r e p r e s e n t s  t h e  new s t a t e  i n  

which a l l  t h e  needs  which, i n t e r a c t i n g  w i t h  E l e d  t o  i ' 
t h e  imbalance i n  S o  a r e  s a t i s f i e d .  

When a  problem i s  so lved  o r  an  o b j e c t i v e  i s  

accomplished t h e  dynamic n a t u r e  of  man f o r c e s  him t o  

i n t e r a c t  w i t h  h i s  new environment (E ) and d i s c o v e r  new n  
-b 

needs  and t h u s  new problems (Pn) which keep t h e  s e a r c h  

f o r  s o l u t i o n s  a  con t inu ing  p roces s .  T h i s  p r o c e s s  is  

c r e a t i v e .  I t  i s  c r e a t i v i t y .  C r e a t i v i t y  can  t h e n  be 

d e s c r i b e d  a s  a  p r o c e s s  which a d d r e s s e s  i t s e l f  t o  f u l -  

f i l l i n g  a  need by s o l v i n g  a  problem. A s  d e s c r i b e d  above,  

it c o n t a i n s  c o n s t r u c t i v e  o r i g i n a l i t y  and,  above a l l ,  it 

c r e a t e s  a  new c o n d i t i o n  (S ) f o r  human e x i s t e n c e .  n  

GSASA i s  an approach which encourages  an  i n v e s t i -  

g a t o r ' s  c r e a t i v i t y  because  it h e l p s  t h e  i n v e s t i g a t o r  

succeed " i n  conce iv ing  o f  new ways of  viewing p h y s i c a l  

r e a l i t y ,  new d e s i g n s  f o r  (and i n t e r p r e t a t i o n s  o f )  s o c i a l  

i n s t i t u t i o n s  (and s o c i e t y ' s  m o r e s ) ,  new unde r s t and ing  

of  goodness and badness o r  new t echn iques  and sys tems 

f o r  d e c i d i n g  on r i g h t  and wrong a c t i o n s "  ( 3 9 ) .  H i s  new 



concep t i ons  a r e  s u b j e c t  t o  t h e  tes ts  f o r  o b j e c t i v i t y .  

A concep t  " i s  o b j e c t i v e  i f  it ( a )  i s  n o t  i n c o n s i s t e n t  

w i t h  o t h e r  p r e v i o u s l y  accep t ed  concep t s  and w i t h  new 

concep t s  based on c u r r e n t  e x p e r i e n c e ,  (b)  ha s  a  c l e a r  

and s p e c i f i a b l e  meaning, and ( c )  i s  u s e f u l  i n  s o l v i n g  

t h e  problems w i t h  which one  i s  con f ron t ed"  ( 3 9 ) .  

Regress ion  Models and GSASA 

Many i n v e s t i g a t o r s ,  e s p e c i a l l y  t h o s e  whose 

r e s e a r c h  work i s  conf ined  t o  s t a g e  I of  GSASA and who 

u s e  t i m e  series and/or  c r o s s  s e c t i o n a l  d a t a ,  u s e  l i n e a r  

r e g r e s s i o n  models .  A t y p i c a l  c l a s s i c a l  l i n e a r  r e g r e s s i o n  

model which d e s c r i b e s  t h e  r e a l  system ( i . e .  i n  t h e  "pe r -  

c e i v e d "  o r  " expe r imen t a l "  sys tem) would be r e p r e s e n t e d  by 

where Y t  i s  t h e  dependent  v a r i a b l e .  Of ten  t h e  i n v e s t i -  

g a t o r  s eeks  t o  p r e d i c t  t h e  f u t u r e  v a l u e  o f  Y and e x p l a i n  

i t s  v a r i a t i o n  based on some e x p l a n a t o r y  v a r i a b l e s - - X ' s .  

These X ' s  ( X 1 , X 2 ,  . . . , X K )  a r e  u s u a l l y  assumed t o  be 

independen t  o r  exogenous v a r i a b l e s .  E i s  a n  unobservab le  
t 

random v a r i a b l e .  I t  i s  a  t e r m  i nc luded  i n  r e c o g n i t i o n  

of t h e  incomple teness  o f  knowledge. Some of  t h e  X ' s  

cou ld  be  l agged  v a l u e s  o f  Y .  Y cou ld  r e p r e s e n t  income, 

consumption,  e x p e n d i t u r e  on food ,  government i nves tmen t ,  

y i e l d  of  cocoa pe r  a c r e ,  p e r  c a p u t  f i s h  p r o d u c t i o n  o r  

any v a r i a b l e  t h a t  t h e  r e s e a r c h e r  wants  t o  i n v e s t i g a t e .  



The X ' s  r e p r e s e n t  t h e  f a c t o r s  whicll a r e  known o r  t h o u g h t  

t o  a f f e c t ,  and assumed c a p a b l e  o f  e x p l a i n i n g ,  v a r i a t i o n s  

i n  Y .  

E q u a t i o n  2.11 i s  a  s i n g l e - e q u a t i o n  r e g r e s s i o n  

model which i s  used  by many i n v e s t i g a t o r s  i n  economic 

r e s e a r c h  because  it i s  e a s y  t o  e s t i m a t e  by t h e  o r d i n a r y  

l e a s t  s q u a r e s  method.  I n  p r a c t i c e ,  however ,  much o f  t h e  

t h e o r y  of  economics i s  c a s t  i n  t h e  form of  a  sys t em o f  

s i m u l t a n e o u s  e q u a t i o n s .  T h i s  i m p l i e s  t h a t  t h e  e s t i m a t e d  

e q u a t i o n  s u c h  a s  2 .11  i s  o n l y  one  o f  s e v e r a l  e q u a t i o n s  

and "when a  r e l a t i o n s h i p  i s  o n e  o f  s e v e r a l  i n  a  s i m u l -  

t a n e o u s  s y s t e m ,  c l a s s i c a l  l e a s t - s q u a r e s  e s t i m a t e s  o f  

i t s  c o e f f i c i e n t s  w i l l  i n  g e n e r a l  be  i n c o n s i s t e n t "  ( 2 8 ) .  

T h i s  c o u l d  be e x p l a i n e d  by t h e  f a c t  t h a t  some e x p l a n a t o r y  

v a r i a b l e s  a r e  j o i n t l y  d e t e r m i n e d  w i t h  t h e  d e p e n d e n t  

v a r i a b l e  and hence  s u c h  e x p l a n a t o r y  v a r i a b l e s  a r e  

d e p e n d e n t  on t h e  contemporaneous d i s t u r b a n c e  ( 2 8 ,  2 9 ) .  

F u r t h e r ,  " t h e  form of t h e  (economic)  f u n c t i o n s  ( o r  

r e l a t i o n s h i p s )  i s  a  datum" ( 2 )  which  w e  p o s t u l a t e  o r  

h y p o t h e s i z e  when w e  d o  n o t  know it. T h i s  i m p l i e s  t h a t  

any se t  of  e x p l i c i t  s i m u l t a n e o u s  e q u a t i o n s  i s  b u t  a  set 

o f  h y p o t h e s e s  which need t o  be t e s t e d .  T h i s  must  be  t h e  

c a s e  because  economic t h e o r y  i n  d e s c r i b i n g  t h e  s t r u c t u r e  

o f  a n  economy d o e s  n o t  n e c e s s a r i l y  t e l l  u s  t h e  e x a c t  

s t r u c t u r a l  form of  t h e  sys t em.  



A n a l y t i c a l  t e c h n i q u e s  such a s  t h o s e  used i n  

s t a t i s t i c a l  and econometr ic  e s t i m a t i o n  p rocedu re s  u s u a l l y  

assume l i n e a r i t y ;  and t o  o b t a i n  e s t i m a t e s  e m p i r i c a l l y  w e  

must s a t i s f y  c e r t a i n  assumpt ions  abou t  t h e  d a t a ,  t h e  

dependent  and e x p l a n a t o r y  v a r i a b l e s ,  and t h e  d i s t u r b a n c e  

t e r m .  It w i l l  be a  p remature  a p p l i c a t i o n  o f  t h e  t e c h -  

n iques  i f  w e  w e r e  t o  u s e  them b e f o r e  t h e  assumpt ions  a r e  

s a t i s f i e d .  On t h e  o t h e r  hand GSASA p r o v i d e s  an  approach 

which cou ld  be used t o  r e f i n e  t h e  d a t a ,  t h e  e q u a t i o n s ,  

and t o o l s  o f  a n a l y s i s .  It a l s o  p e r m i t s  t h e  u s e  o f  such  

s p e c i a l i z e d  t e c h n i q u e s  a s  r e g r e s s i o n  a n a l y s i s  when con- 

d i t i o n s  f o r  t h e i r  use  a r e  s a t i s f i e d .  

S p e c i a l i z e d  S imu la t i on  Models 
and GSASA 

The works of  Von Neumann and Ulam i n  t h e  l a t e  

1 9 4 0 ' s  s t a r t e d  t h e  modern u s e  o f  s i m u l a t i o n .  They used 

t h e  t e r m  "Monte Carlo a n a l y s i s "  t o  d e s c r i b e  a  mathemat ica l  

t e chn ique  which t h e y  used t o  s o l v e  c e r t a i n  n u c l e a r -  

s h i e l d i n g  problems t h a t  w e r e  e i t h e r  t o o  expens ive  f o r  

expe r imen t a l  s o l u t i o n  o r  t o o  compl ica ted  f o r  a n a l y t i c a l  

t r e a t m e n t .  Monte C a r l o  a n a l y s i s  i s  used t o  o b t a i n  

s o l u t i o n s  t o  n o n p r o b a b i l i s t i c  mathemat ica l  problems by 

s i m u l a t i n g  a  s t o c h a s t i c  p r o c e s s  t h a t  ha s  moments o r  

p r o b a b i l i t y  d i s t r i b u t i o n s  s a t i s f y i n g  t h e  mathemat ica l  

r e l a t i o n s  of  t h e  n o n p r o b a b i l i s t i c  problem. I n  t h e  

1 9 5 0 ' s  when computer u s e  became widespread,  s i m u l a t i o n  



took  on t h e  meaning of exper imenta t ion  w i t h  mathemat ical  

models which d e s c r i b e  some system of i n t e r e s t .  Such a  

system could  be t h e  f ami ly ,  t h e  community, a  n a t i o n a l  

economy, o r  an ecosystem. This  enabled s o c i a l  s c i e n t i s t s  

t o  perform computerized exper iments  on such  t h i n g s  a s  

human behavior ,  government p o l i c i e s ,  and p r i v a t e  i n v e s t -  

ment (and d i s inves tmen t )  p o l i c i e s  o r  s t r a t e g i e s .  I t  has  

a l s o  been used i n  m i l i t a r y  t r a i n i n g  and space r e s e a r c h .  

S imula t ion  has t h u s  become a  u s e f u l  t o o l  of r e s e a r c h .  

Naylor e t  a l .  (50, 51) d e f i n e d  s i m u l a t i o n  a s  a  

"numerical  t e chn ique  f o r  conduct ing exper iments  on a  

d i g i t a l  computer,  which i nvo lves  c e r t a i n  t y p e s  of  mathe- 

m a t i c a l  and l o g i c a l  models t h a t  d e s c r i b e  t h e  behavior  

of (a  s o c i a l  o r )  an economic system (or  some components 

t h e r e o f )  over  extended p e r i o d s  of r e a l t i m e . "  Other 

a u t h o r s  have de f ined  s imu la t i on  from o t h e r  p o i n t s  of 

view. For example, Clarkson and Simon ( 9 )  d e f i n e d  it 

a s  "a  t echnique  f o r  bu i ld ing  t h e o r i e s  t h a t  reproduce 

p a r t  o r  a l l  of t h e  o u t p u t  of a  behaving system." 

Shubik ' s  ( 6 0 )  d e f i n i t i o n  can be d e s c r i b e d  a s  " o p e r a t i o n  

of a  model . . . which i s  a  r e p r e s e n t a t i o n  of ( a )  sy s -  

t e m .  . . . " O r c u t t  ( 1 4 )  de f ined  s i m u l a t i o n  a s  "a  g e n e r a l  

approach t o  t h e  s tudy  and use  of models." I n  t h e  c o n t e x t  

of GSASA, s imu la t i on  i s  n o t  j u s t  a  t echn ique  of e x p e r i -  

mentat ion f o r  t h e  sake  of  exper imenta t ion  o r  of  b u i l d i n g  

t h e o r i e s ,  bu t  i s  a l s o  used i n  so lv ing  problems which 



i nvo lve  t h e  a t t a i n m e n t  of  m u l t i p l e  o b j e c t i v e s  w i t h  

l i m i t e d  r e s o u r c e s .  For example, a  n a t i o n  which s t r i v e s  

t o  i n c r e a s e  t h e  n u t r i t i o n a l  l e v e l  o f  i t s  c i t i z e n s  by 

i n c r e a s i n g  t h e i r  p r o t e i n  and c a l o r i e  i n t a k e s ,  t h e i r  

l e v e l s  of  income i n  o r d e r  t o  i n c r e a s e  t h e i r  e f f e c t i v e  

demand f o r  food and o t h e r  consumer goods and which aims 

a t  r educ ing  and/or  c o n t r o l l i n g  d i s e a s e s  by p r o v i d i n g  

medica l  f a c i l i t i e s  ha s  m u l t i p l e  o b j e c t i v e s  which must  

be s a t i s f i e d  i n  o r d e r  t o  i n c r e a s e  t h e  g e n e r a l  s t a n d a r d  

o f  l i v i n g  o f  i t s  c i t i z e n s .  I n  a n a l y z i n g  p o l i c i e s  

de s igned  t o  a c h i e v e  t h e s e  o b j e c t i v e s  i t  may be  n e c e s s a r y  

t o  reduce  them ( t h e  o b j e c t i v e s )  t o  a  s i n g l e  o b j e c t i v e .  

Such a  s i n g l e  o b j e c t i v e  cou ld  be  " I n c r e a s e d  n e t  income" 

measured i n  money v a l u e s ,  t h u s  p rov id ing  a  common 

denominator--money v a l u e  of  income--for a n a l y z i n g  

p o l i c y  a l t e r n a t i v e s .  The a t t a i n m e n t  o f  such  m u l t i p l e  

o b j e c t i v e s  i s  a  c h a r a c t e r i s t i c  problem o f  deve lop ing  

n a t i o n s .  S imu la t i on  can ,  t h e r e f o r e ,  be  d e s c r i b e d  a s  a  

means o f  computing t h e  time p a t h  of  t h e  consequences  o f  

a l t e r n a t i v e  p o l i c i e s  des igned  t o  a t t a i n  m u l t i p l e  ob j ec -  

t i v e s .  

The Naylor- type c o n s i s t s  o f  n i n e  s t e p s  and t h e s e  

a r e  summarized i n  F i g u r e  2 . 4 .  These  n i n e  s t e p s  w e r e  

l a t e r  reduced t o  s i x  (e .g. ,  51, 4 9 )  . The s t e p s  e l i m i -  

n a t ed  a r e  2 ,  4 ,  and 5 ,  b u t  it i s  i m p l i c i t  i n  (49)  
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e s p e c i a l l y  t h a t  parameter  e s t i m a t i o n  (S tep  4 )  i s  a  

p r e r e q u i s i t e  t o  t h e  u s e  of s i m u l a t i o n .  The p rocedu re s  

recommended f o r  c a r r y i n g  o u t  S t e p  4 pu t  emphasis  on 

a n a l y t i c a l  methods when i n  f a c t  t o  r e l y  on "p r ev ious  

t h e o r e t i c a l  o r  e m p i r i c a l  knowledge abou t  t h e  v a l u e  o f  

pa ramete r s  of  t h e  p o p u l a t i o n  ( i . e . ,  on a  p r i o r i  i n f o r -  

mat ion)  i s  a c h a r a c t e r i s t i c  f e a t u r e  o f  economet r i c  

t h e o r y "  ( 8 ) .  W e  would be unab le  t o  c a r r y  o u t  S t e p  4 

when faced  w i t h  problems o f  i n s u f f i c i e n t  d a t a  and/or  

f a ced  w i t h  s p e c i f i c a t i o n  e r r o r s .  I n  t h e  c a s e  o f  i n s u f -  

f i c i e n t  d a t a ,  parameter  e s t i m a t i o n  t e chn iques  become 

i m p r a c t i c a l .  For  i n s t a n c e ,  suppose  w e  have a  sys tem 

of s imul taneous  e q u a t i o n s  of t h e  form: 

which, i n  t h e  reduced form, i s  

where Y i s  a  v e c t o r  of endogenous v a r i a b l e s  such  a s  t o t a l  

f i s h  c a t c h ,  t o t a l  p roce s sed  f i s h ,  e tc . ;  X is  a  v e c t o r  

of  predetermined v a r i a b l e s  some of  which cou ld  be p o l i c y  

v a r i a b l e s ;  A i s  a  m a t r i x  of c o n s t a n t  c o e f f i c i e n t s  and 

V i s  a  v e c t o r  o f  d i s t u r b a n c e  t e r m s .  An a n a l y t i c a l  
h 

s o l u t i o n  f o r  A ,  s ay  A i s  



when t h e  o r d i n a r y  l e a s t - s q u a r e s  method is  used .  When 

w e  u s e  t h e  g e n e r a l i z e d  l e a s t - s q u a r e s  method w e  have:  

where t h e  va r iance-covar iance  m a t r i x  Q i s  assumed known. 

I n  o r d e r  t o  have a  numer ica l  v a l u e  of o r  A w e  need 

time-series and/or  c r o s s - s e c t i o n  d a t a  on Y and X .  

Without t h e  d a t a  w e  cou ld  n o t  e m p i r i c a l l y  e s t i m a t e  t h e  

pa r ame te r s ,  A .  Thi s  i m p l i e s  t h a t  S t e p  4 c anno t  be  

c a r r i e d  o u t  and s i n c e  or A i s  an i n p u t  t o  t h e  simu- 

l a t i o n  model t h e  exper iment  canno t  be performed.  

Th i s  i s  n o t  t h e  o n l y  problem. I f  w e  assume t h a t  

w e  cou ld  e m p i r i c a l l y  e s t i m a t e  A,  it remains  c o n s t a n t  

ove r  t i m e  and canno t  be v a r i e d .  Sometimes t h e  d e c i s i o n  

maker i s  i n t e r e s t e d  i n  t h e  e f f e c t s  of  changes i n  A.  

A f t e r  a l l ,  t h e  e lements  o f  A cou ld  be marg ina l  p r o p e n s i t y  

t o  s a v e  o r  consume, or some cou ld  be income o r  p r i c e  

e l a s t i c i t i e s .  These a r e  v a r i a b l e s  t h a t  cou ld  be  

a f f e c t e d  o r  changed w i t h  government p o l i c i e s ,  b u t  t h i s  

p r o c e s s  is n o t  pe rmi t t ed  i n  t h e  Naylor- type of  s i m u l a t i o n .  

There  is no room i n  t h i s  p r o c e s s  o f  model f o r m u l a t i o n  

and e m p i r i c a l  parameter  e s t i m a t i o n  f o r  i n t e r a c t i o n  between 

t h e  p o l i c y  maker and t h e  i n v e s t i g a t o r .  T h i s  o f t e n  c r e a t e s  

a  c r e d i b i l i t y  gap between t h e  t w o ;  it a l s o  d e p r i v e s  t h e  

a n a l y s t  of i n fo rma t ion  i n  t h e  hands of p o l i c y  makers.  

Thus, t h i s  t y p e  of s i m u l a t i o n  i s  r e s t r i c t e d  t o  s t a g e  I1 

o f  F igu re  2.1.  



On t h e  o t h e r  hand, s i m u l a t i o n  a s  used i n  t h e  

GSASA c o n t e x t  i s  more f l e x i b l e .  GSASA p o l i c y  s i m u l a t i o n  

i s  viewed a s  a  c o n t i n u i n g  p r o c e s s  d e s i g n e d  f o r  p r o v i d i n g  

i n f o r m a t i o n  needed i n  d e c i s i o n  making. I t  i s  f l e x i b l e  

i n  t h a t  t h e  i n i t i a l  c o n d i t i o n s ,  e . g . ,  e s t i m a t e s  o f  A ,  

need n o t  come from e m p i r i c a l  s o l u t i o n .  Even when t h e y  

d o  t h e y  c o u l d  be  v a r i e d  depending on t h e  p o l i c i e s  t h a t  

a r e  be ing  a n a l y z e d .  

GSASA s i m u l a t i o n  c a n  b e  used t o  s t u d y  t h e  e f f e c t s  

of  changes  i n  i n f o r m a t i o n  g a t h e r i n g  and d i s s e m i n a t i o n ,  

o r g a n i z a t i o n  and r e o r g a n i z a t i o n  o f  f i r m s ,  i n d u s t r i e s ,  

even whole economies.  T h i s  c a n  be done by making changes  

o r  a l t e r a t i o n s  i n  t h e  model and o b s e r v i n g  t h e  consequences  

o f  s u c h  changes  o v e r  t i m e .  An example o f  s u c h  changes  i s  

impl ied  i n  I o f  e q u a t i o n  2 .3 .  

D e t a i l e d  o b s e r v a t i o n  o f  t h e  s i m u l a t i o n  sys tem 

c o u l d  l e a d  t o  a  b e t t e r  u n d e r s t a n d i n g  of  t h e  sys tem.  The 

s i m u l a t i o n  c o u l d  be  used  t o  i d e n t i f y  and r a n k  v a r i a b l e s  

t h a t  a r e  r e l e v a n t  i n  e x p l a i n i n g  t h e  b e h a v i o r  o f  an  

economic sys tem.  O f t e n  t h e  e x p e r i e n c e  g a i n e d  i n  b u i l d -  

i n g  o r  d e s i g n i n g  a  s i m u l a t i o n  model might  b e  more v a l u a b l e  

t h a n  t h e  a c t u a l  s i m u l a t i o n  i t s e l f .  An example o f  t h i s  

c o u l d  be t h e  p u r e  s c i e n t i s t s '  r e c o g n i t i o n  o f  t h e  need 

t o  work w i t h  o t h e r  s c i e n t i s t s ,  e . g . ,  e c o n o m i s t s ,  i n  

o r d e r  t o  f u l l y  u n d e r s t a n d  t h e  workings o f  t h e  sys tem.  

For example, t h e  model o f  N i g e r i a n  canoe  f i s h e r i e s  



which w e  w i l l  p r e s e n t  i n  C h a p t e r  I V  r e q u i r e s  t h e  c o o p e r -  

a t i o n  o f  m a r i n e  b i o l o g i s t s  f o r  t h e  " f i s h  growth"  c o m -  

p o n e n t ,  a  p r o d u c t i o n  economis t  f o r  t h e  " h a r v e s t i n g "  

component and a  m a r k e t i n g  e x p e r t  f o r  t h e  " d i s t r i b u t i o n "  

component . 
GSASA r e c o g n i z e s  t h e  need f o r  t h e  i n v o l v e m e n t  o f  

d e c i s i o n  o r  p o l i c y  makers  i n  a l l  a s p e c t s  o f  r e s e a r c h  

t h r o u g h  i n t e r a c t i o n  among i n v e s t i g a t o r s ,  p o l i c y  m a k e r s ,  

and  t h e i r  s t a f f  and  c o n s u l t a n t s .  The c e n t r a l  f o c u s  o f  

GSASA i s  t h e  i n t e r a c t i o n  l o o p  where a l l  p a r t i c i p a n t s  i n  

t h e  s y s t e m  exchange  i d e a s ,  i n f o r m a t i o n  (Goth n o r m a t i v e  

and non-normat ive)  and  a n a l y s e s .  They a l so  e v a l u a t e  

r e s e a r c h  r e s u l t s  t o g e t h e r ,  i r o n i n g  o u t  d i f f e r e n c e s ,  

m i s i n f o r m a t i o n ,  e t c .  T h i s  i s  n o t  t o  imply  t h a t  by d o i n g  

t h i s  " t r u e "  v a l u e s  o f  estimates would b e  f o u n d ,  b u t  it 

would b e  e a s i e r  t o  f i n d  e r r o r s  and d i s c r e p a n c i e s  i n  

t h e  i n t e r p r e t a t i o n  o f  t h e  g o a l s  and norms o f  t h e  s o c i e t y ,  

r e l a t i o n s h i p s  among v a r i a b l e s ,  e tc .  T h i s  i n t e r a c t i o n  

would make c o r r e c t i o n s  e a s y  t o  make b e f o r e  f u n d s ,  a 

scarce commodity i n  LDC's, c o u l d  b e  commit ted  t o  p r o -  

jects. I n  a d d i t i o n ,  t h e  i n t e r a c t i o n  c a n  f o r c e  t h e  

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

t h e  f a c e t s  o f  t h e  sys t em.  The r e s u l t  would b e  con-  

c l u s i o n s  t h a t  are l i k e l y  t o  b e  less b i a s e d  by a p a r -  

t i c u l a r  i n c l i n a t i o n  s u c h  as a p h i l o s o p h i c  p o s i t i o n  o r  



economic o r i e n t a t i o n  (e .g . ,  c a p i t a l i s t i c  o r  s o c i a l i s t i c  

approach)  and more l i k e l y  t o  be workable  w i t h i n  t h e  

s y s t e m ' s  framework. 

GSASA and P h i l o s o p h i c  P o s i t i o n  

The p h i l o s o p h i c  p o s i t i o n  a s  a  s o u r c e  o f  b i a s  i s  

o f  p a r t i c u l a r  impor tance  e s p e c i a l l y  t o  L D C ' s .  Any 

r e s e a r c h  work t h a t  d i s r e g a r d s  normat ive  i n f o r m a t i o n  

c a n n o t  be c o n s i d e r e d  v e r y  u s e f u l  f o r  s o l v i n g  LDC 

problems.  An economic sys tem i s  made up o f  communi- 

t i e s  o f  human b e i n g s .  These communit ies  have  a  sys tem 

of b e l i e f s  which makes e a c h  o f  them a  u n i q u e  e t h n i c  

g roup .  The a c t i o n s  and decis ion-making p r o c e s s e s  o f  

e a c h  community a r e  a f f e c t e d  by t h i s  sys tem of b e l i e f s .  

I f  w e  can  c o n c e i v e  of  a  s o c i e t y  and e v a l u a t e  i t s  a c t i o n s  

and decision-making p r o c e s s e s  i n  terms o f  t h e  b e l i e f  

sys tem it r e p r e s e n t s ,  t h e n  t h e  u n d e r s t a n d i n g  o f  i t s  

b e l i e f  sys tem becomes a n  avenue f o r  u n d e r s t a n d i n g  t h e  

economic sys tem o f  t h e  s o c i e t y  ( e . g . ,  3 9 ) .  T h i s  sys tem 

of  b e l i e f s  i s  b o t h  normat ive  and non-normative. I n f o r -  

mat ion  on i t  i s  i n c l u d e d  i n  "Data"  of F i g u r e  2.1.  The 

normat ive  a s p e c t s  d e a l  w i t h  what i s  good and bad. The 

q u e s t i o n  is  d o  w e ,  a s  i n v e s t i g a t o r s ,  r e a l l y  u n d e r s t a n d  

good o r  bad on one hand and r i g h t  o r  wrong o n  t h e  o t h e r ?  

"Good" and "bad" a r e  used h e r e  a s  a d j e c t i v e s  t o  modify  

t h e  word " v a l u e . "  When a c o n d i t i o n ,  s i t u a t i o n ,  o r  t h i n g  

c o n t r i b u t e s  t o  t h e  a t t a i n m e n t  of  human p u r p o s e s ,  w e  have 



a  good v a l u e .  On t h e  o t h e r  hand when a  s i t u a t i o n ,  con- 

d i t i o n ,  o r  t h i n g  p r e v e n t s  o r  d e t r a c t s  from t h e  a t t a i n m e n t  

o f  human aims o r  p u r p o s e s ,  t h e n  a  bad v a l u e  e x i s t s .  

" R i g h t n  and "wrong" a r e  a l s o  used  a s  a d j e c t i v e s  b u t  t o  

modify d e c i s i o n s ,  a c t i o n s ,  and g o a l s  o r  c h o i c e s  a b o u t  

a c t i o n s  and g o a l s .  An a c t i o n  o r  g o a l  d e t e r m i n e d  t o  b e  

b e s t  i n  view of t h e  non-normative and normat ive  b e l i e f s  

i n v o l v e d ,  i s  a  r i g h t  a c t i o n  o r  g o a l .  I n  t h i s  c o n t e x t  

" b e s t "  means t h a t  which o p t i m i z e s  human i n t e r e s t s  and 

purposes  a s  i n d i c a t e d  by t h e  v a l u e  c o n c e p t s  i n v o l v e d .  

Among t h e  Yoruba, f o r  example,  it  i s  wrong t o  s e l l  l a n d ,  

o r  s e l l i n g  l a n d  i s  regarded  a s  a  wrong a c t i o n  (an a c t i o n  

o t h e r  t h a n  a  r i g h t  a c t i o n )  because  t h e  ownersh ip  of 

l anded  p r o p e r t y  o f  t h e  f u t u r e  g e n e r a t i o n  i s  be ing  g i v e n  

away w i t h o u t  t h e i r  c o n s e n t .  But t h e  l a n d  can  be  l e a s e d  

o u t  by t h e  p r e s e n t  owners ( t h e  p r e s e n t  g e n e r a t i o n ) .  T h i s  

a c t i o n  ( l e a s i n g  t h e  l a n d )  i s  viewed a s  r i g h t  because  t h e  

f u t u r e  g e n e r a t i o n ' s  ownership  i s  p r e s e r v e d .  An i n v e s t i -  

g a t o r  who f a i l s  t o  u n d e r s t a n d  t h e  v a l u e s  govern ing  l a n d  

t e n u r e  i n  Yorubaland and who i s  informed t h a t  it is  

wrong t o  se l l  l a n d  may conc lude  t h a t  t h e  Yoruba l a n d  

t e n u r e  system i s  n o t  conduc ive  t o  a g r i c u l t u r a l  deve lop-  

ment.  T h i s  w i l l  be a n  e r r o n e o u s  c o n c l u s i o n .  I t  i s  n o t  

t h e  ownership  of  t h e  p h y s i c a l  p r o p e r t y  ( l a n d )  b u t  t h e  

r i g h t  t o  u s e  t h e  p h y s i c a l  p r o p e r t y  t h a t  i s  r e l e v a n t  t o  

a  d i s c u s s i o n  of  a g r i c u l t u r a l  development  w i t h  r e s p e c t  



t o  t h e  land t e n u r e  system. The Yoruba system of b e l i e f s  

f o r b i d s  t r a n s f e r  of ownership bu t  it does  no t  p revent  

t h e  t r a n s f e r  of t h e  r i g h t  t o  u se  l and .  Th i s  example 

d e p i c t s  how l a c k  of unders tanding of t h e  normative i n f o r -  

mation can r e s u l t  i n  m i s i n t e r p r e t a t i o n  of  an e x i s t i n g  

system. 

Any economic development phi losophy which exc ludes  

normative in format ion  (which i s  p a r t  of our  "Data")  w i l l  

f a i l  t o  provide a  b a s i s  f o r  reasonable  problem-solving 

a c t i o n  because i t  has excluded from t h e  f i e l d  of r e l e v a n t  

knowledge t h o s e  t ypes  of knowledge used by d e c i s i o n  

makers whom Johnson and Zerby c a l l e d  "men of a c t i o n "  

( 3 9 ) .  The p o s i t i v i s t s ,  f o r  example, exc lude  t h e  poss i -  

b i l i t y  of normative knowledge about what i s  good o r  bad, 

and hence, about what i s  r i g h t  o r  wrong. Th i s  i m p l i e s  

t h a t  p o l i c y  makers cannot  make judgments which a r e  a t  

one and t h e  same t i m e  c o g n i t i v e l y  l e g i t i m a t e ,  normat ive ,  

and d e s c r i p t i v e  of t h e  r e a l  world ( 3 9 ) .  They d i s a l l o w  

d e s c r i p t i v e  in format ion  about  what is good and bad, t h u s ,  

about  what i s  r i g h t  and wrong. To them concepts  d e a l i n g  

wi th  t h e  a s p i r a t i o n s ,  t h e  norms, b e l i e f  sys tems,  and a l l  

o t h e r  v a l u e  judgments a r e  unob jec t ive  even when used 

t o  s o l v e  s o c i e t y ' s  problems of  r e sou rce  a l l o c a t i o n .  

But we do know t h a t  s o c i e t y  has  m u l t i p l e  o b j e c t i v e s ,  

and ' . r a t h e r  than  a  s i n g l e  s o c i a l  we l f a re  f u n c t i o n  t h e r e  

a r e  many, each  exp res s ing  t h e  ( p o s i t i v e  and normat ive)  



e v a l u a t i o n s  of d i f f e r e n t  groups of people .  Which one 

(of t h e  f u n c t i o n s )  i s  chosen f o r  t h e  purpose of  s o l v i n g  

t h e  problem of ( r e sou rce )  a l l o c a t i o n  depends upon t h e  

i n s t i t u t i o n a l  framework w i t h i n  which s o c i e t y  d e c i d e s  

upon such m a t t e r s "  ( 3 9 ) .  Normative in format ion  i s ,  

of n e c e s s i t y ,  a  r e l e v a n t  p a r t  of knowledge i f  such 

knowledge i s  t o  provide a  b a s i s  f o r  choice  among p o l i c y  

a 1  t e r n a t i v e s .  

The fundamental r a t i o n a l e  f o r  us ing  s imu la t ion  

i n  GSASA i s  embedded i n  man's u n c e r t a i n t y  o f ,  and h i s  

unceasing q u e s t  f o r ,  knowledge about  t h e  f u t u r e .  This  

s e a r c h  f o r  knowledge, man's d e s i r e  t o  remove o r  a t  l e a s t  

reduce u n c e r t a i n t y  and be a b l e  t o  p r e d i c t  t h e  f u t u r e  

more a c c u r a t e l y ,  i s  an o ld  ven tu re .  P l a t o ,  A r i s t o t l e ,  

Euc l id ,  and many o t h e r s  used what Reichenback ( 5 6 )  

descr ibed  a s  " s p e c u l a t i v e  philosophy" i n  t h e i r  s e a r c h  

f o r  p r e d i c t i v e  power. W e  argued e lsewhere  t h a t  " reason  

a lone  does  n o t  have any p r e d i c t i v e  c a p a c i t y ;  it g a i n s  

i t  on ly  i n  combination wi th  obse rva t ion .  The p r e d i c t i v e  

methods of reason a r e  contained i n  t h e  l o g i c a l  o p e r a t i o n s  

by means of which we c o n s t r u c t  an o rde r  i n t o  t h e  obser -  

v a t i o n a l  m a t e r i a l  and d e r i v e  conc lus ions .  We a r r i v e  

a t  p r e d i c t i o n s  through t h e  ins t rument  of l o g i c a l  

d e r i v a t i o n  . . . i f  l o g i c a l  d e r i v a t i o n  i s  t o  s e r v e  

p r e d i c t i v e  purposes ,  it cannot  be r e s t r i c t e d  t o  deduc- 

t i v e  l o g i c ;  i t  must i nc lude  methods of i n d u c t i v e  



l o g i c "  ( 5 6 )  . I f  o u r  c o n c l u s i o r i s  and h e n c e  o u r  p r e d i c t i o n s  

a r e  t o  b e  o f  v a l u e  t o  m a n ' s  s e a r c h  f o r  s o l u t i o n s  t o  

p r a c t i c a l  p rob lems ,  t h e n  h e ,  a s  t h e  u s e r  o f  t h e  r e s u l t s ,  

mus t  p a r t i c i p a t e  i n  t h e  p r o c e s s  o f  r e a c h i n g  s u c h  con-  

c l u s i o n s .  T h i s  e x p l a i n s  why t h e r e  is  a  c o n t i n u a l  f e e d -  

back  i n  F i g u r e  2 . 1 .  T h i s  p r o c e s s  i s  n o t  a v a i l a b l e  i n  

t h e  t y p e  o f  s i m u l a t i o n  d e p i c t e d  i n  F i g u r e  2 . 4 .  

GSASA and  t h e  S c i e n t i f i c  Method 

C o n v e n t i o n a l l y ,  t h e  s c i e n t i f i c  method c o n s i s t s  

o f  o b s e r v a t i o n  o f  a  p h y s i c a l  s y s t e m ,  f o r m u l a t i o n  o f  a  

h y p o t h e s i s ,  p r e d i c t i o n  o f  t h e  b e h a v i o r  o f  t h e  s y s t e m  o n  

t h e  b a s i s  o f  t h e  h y p o t h e s i s ,  and p e r f o r m a n c e  o f  e x p e r i -  

men t s  t o  t es t  t h e  v a l i d i t y  o f  t h e  h y p o t h e s i s .  GSASA 

h a s  a l l  t h e s e  s t e p s  and more. 

These  s t e p s  a r e  t a k e n  i n  GSASA's s t a g e  I a n d / o r  

s t a g e  I1 w i t h  " i n i t i a l  c o n c l u s i o n s "  (and " e x p e r i m e n t a l  

c o n c l u s i o n s " ) ,  which  need  n o t  b e  n u m e r i c a l  v a l u e s ,  a s  

o u t p u t s  o f  t h e  s t a g e s .  The r e s u l t s  o f  t h e  e x p e r i m e n t s  

pe r fo rmed  on t h e  " p e r c e i v e d "  and  " e x p e r i m e n t a l "  s y s t e m s  

a r e  a n a l y z e d  and summarized i n  t h e  form o f  c o n c l u s i o n s  

a n d / o r  recommendat ions  a f t e r  h y p o t h e s e s  have  b e e n  formu- 

l a t e d  and t e s t e d .  GSASA g o e s  f u r t h e r  t h a n  t h e  s c i e n t i f i c  

method a s  d e s c r i b e d  above .  I t  g o e s  t o  " r e c o n c i l i a t i o n  

a n a l y s i s "  where c o n c l u s i o n s  and  recommendat ions  based  

on d a t a  f rom t h e  o b s e r v a t i o n  and  e x p e r i m e n t a t i o n  ( i . e .  

f rom t h e  p e r c e i v e d  and e x p e r i m e n t a l  s y s t e m s )  a r e  



combined t o  o b t a i n  c r i t e r i a  f o r  p o l i c y  making (CPM). 

When t h e  c r i t e r i a  a r e  n o t  s a t i s f a c t o r y  t o  t h e  p o l i c y  

maker ,  t h e y  ( c r i t e r i a )  a r e  f e d  back t o  t h e  s y s t e m  a s  

i n f o r m a t i o n  i n p u t .  The p r o v i s i o n  o f  CPM i s  i n  r e c o g -  

n i t i o n  o f  t h e  f a c t  t h a t  i f  economics  i s  t o  p l a y  i t s  r o l e  

a s  t h e  " s c i e n c e  o f  a d m i n i s t r a t i o n  o f  s c a r c e  r e s o u r c e s  

i n  human s o c i e t y "  ( 4 4 )  i t s  method of  a n a l y s i s  mus t  p ro -  

v i d e  t h e  a d m i n i s t r a t o r  w i t h  i n f o r m a t i o n  o r  c r i t e r i a  f o r  

c h o o s i n g  t h o s e  p o l  i c y  a l t e r n a t i v e s  w l i i c l i  would h e l p  him 

a d m i n i s t e r  t h e  s c a r c e  r e s o u r c e s  i n  human s o c i e t y .  

F l e x i b i l i t y  of  GSASA 

The main d i f f e r e n c e  between GSASA and e a c h  o f  

t h e  specialized t e c h n i q u e s  u s e d  s e p a r a t e l y  i s  t h a t  

t h e  t e c h n i q u e s  a r e  r e s t r i c t e d  t o  s p e c i f i c  models  and 

s o u r c e s  o f  d a t a  w h i l e  GSASA i s  n o t .  T h i s  d o e s  n o t  imply  

t h a t  t h e y  a r e  n o t  t o  b e  u s e d .  A s  a  m a t t e r  o f  f a c t ,  t h e y  

may p r o v e  i n d i s p e n s a b l e .  Our p u r p o s e  h e r e  i s  t o  show 

how f l e x i b l e  GSASA is  r e l a t i v e  t o  t h e  s p e c i a l i z e d  

t e c h n i q u e s .  

GSASA models  may i n c l u d e ,  b u t  a r e  n o t  r e s t r i c t e d  

t o ,  s u c h  s p e c i a l i z e d  t e c h n i q u e s  a s  l i n e a r  programming, 

n o n l i n e a r  programming, sets  o f  s t a t i s t i c a l l y  e s t i m a t e d  

s i m u l t a n e o u s  e q u a t i o n s ,  and  b e n e f i t - c o s t  a n a l y s i s .  I t  

(GSASA) i s  a l s o  f l e x i b l e  w i t h  r e s p e c t  t o  i t s  d a t a  

s o u r c e .  Tlle s p e c i a l i z e d  t e c h n i q u e s  r e q u i r e ,  i n  many 

c a s e s ,  t i r 1 1 f :  sc>rics and /o r  c r o s s  s c c t i o n a l  d a t a  t o  



e s t i m a t e  p a r a m e t e r s .  Some o f  t h e  t e c h n i q u e s  r e q u i r e  

d a t a  i n  some s p e c i a l  form ( e . g .  i n t e g e r s ) .  I f  t h e s e  

d a t a  a r e  n o t  a v a i l a b l e ,  t h e s e  t e c h n i q u e s  c a n n o t  b e  u s e d .  

On t h e  o t h e r  hand,  t h e  f l e x i b i l i t y  o f  GSASA p e r m i t s  t h e  

u s e  o f  e s t i m a t i o n s  by t e c h n i c a l  e x p e r t s  and " g u e s s t i -  

m a t i o n s "  by e x p e r i e n c e d  f i e l d  s t a f f  when time series 

and  c r o s s  s e c t i o n a l  d a t a  a r e  n o t  a v a i l a b l e  f o r  p a r a m e t e r  

e s t i m a t i o n .  

E f f e c t i v e  u s e  o f  programming t e c h n i q u e s  a l o n e  

f o r  p o l i c y  p r e s c r i p t i o n s  i s  p r e c l u d e d  u n l e s s  and  u n t i l  

t h e  fundamen ta l  p rob lems  o f  a  common d e n o m i n a t o r ,  i n t e r -  

p e r s o n a l  v a l i d i t y  and  second-o rde r  c o n d i t i o n ,  and  t h e  

o t h e r  problems d i s c u s s e d  i n  (47)  have  been  overcome.  

However, programming models  c o u l d  b e  u s e d  i n  GSASA t o  

r e p r e s e n t  p r i v a t e  dec i s ion -mak ing  p r o c e s s .  

Even though  t h e  problem o f  a g g r e g a t i o n  r e m a i n s  

u n s o l v e d ,  programming models  may somet imes  b e  t h e  o n l y  

f e a s i b l e  method t o  d e t e r m i n e  r e s o u r c e  a l l o c a t i o n .  F o r  

example ,  s i m u l t a n e o u s  a l l o c a t i o n  o f  s e v e r a l  r e s o u r c e s  

t o  a  l a r g e  number o f  a c t i v i t i e s  s u b j e c t  t o  many r e s o u r c e  

and b e h a v i o r a l  c o n s t r a i n t s  c a n  b e  h a n d l e d  e a s i l y  by 

u s i n g  l i n e a r  programming. deHaen and  Lee d e m o n s t r a t e d  

t h i s  by u s i n g  a  l i n e a r  programming model w i t h i n  a 

l a r g e r  GSASA model ( 1 4  ) . 
Nany o f  t h e  u n d e r l y i n g  p r o c e s s e s  o f  a n  economic 

sys t em a r e  c o n t i n u o u s ,  a t  l eas t  i n  tile a g g r e g a t e ;  b u t  



s o m e  of  them are r e a l l y  made up  o f  a  series o f  d i s c r e t e  

e v e n t s .  F o r  example ,  f i s h e r i e s  p o p u l a t i o n  dynamics  ( o r  

f i s h  g r o w t h )  is a c o n t i n u o u s  p r o c e s s  w h i l e  d i f f u s i o n  o f  

i n n o v a t i o n s  i s  a  series o f  d i s c r e t e  e v e n t s 1  wh ich ,  i n  

t h e  a g g r e g a t e ,  may b e  c o n t i n u o u s .  The l a t t e r  may b e  

modeled a s  a  c o n t i n u o u s  d i f f u s i o n  model (47)  o r ,  a t  t h e  

micro l e v e l ,  a s  t h e  d i s c r e t e  d e c i s i o n s  o f  a n  i n d i v i d u a l  

f i s h e r m a n .  

C o n t i n u o u s  p r o c e s s e s  may o f t e n  b e  d e s c r i b e d  by 

l i n e a r  a n d / o r  n o n l i n e a r  p a r t i a l  and o r d i n a r y  d i f f e r e n t i a l  

e q u a t i o n s .  E q u a t i o n s  4 .6  t h r o u g h  4 .13  d e m o n s t r a t e  how 

d i f f e r e n t i a l  e q u a t i o n s  c o u l d  b e  used  t o  d e s c r i b e  s o m e  o f  

t h e  canoe  f i s h e r i e s  p r o c e s s e s .  The u s e  o f  d i f f e r e n t i a l  

e q u a t i o n s  t o  d e s c r i b e  b o t h  c o n t i n u o u s  and d i s c r e t e  p r o -  

cesses w i t h i n  GSASA has been  d e m o n s t r a t e d  by many 

r e s e a r c h e r s  (1, 1 3 ,  1 4 ,  46 ,  and  4 7 ) .  T h i s  f l e x i b i l i t y  

i s  n o t  a v a i l a b l e  i n  t h e  s p e c i a l i z e d  t e c h n i q u e s  when u s e d  

a s  t h e  o n l y  a p p r o a c h  f o r  s e e k i n g  s o l u t i o n s  t o  deve lopmen t  

p rob lems .  

O t h e r  s p e c i a l i z e d  t e c h n i q u e s  which  i n c l u d e  

r e c u r s i v e  l i n e a r  programming, n o n l i n e a r  programming, 

c o s t - b e n e f i t  r a t i o  a n a l y s i s ,  c r i t i c a l  p a t h  a n a l y s i s ,  

i n t e r n a l  r a t e  o f  r e t u r n ,  e t c . ,  a r e  d i s c u s s e d  i n  d e t a i l  

b i f f u s i o n  o f  i n n o v a t i o n  i s  a d i s c r e t e  e v e n t  
b e c a u s e  t h e  number o f  f a r m e r s ,  f i s h e r m e n  o r  o f  f i s h i n g  
u n i t s  t h a t  a d o p t e d  a  new i d e a  w i t h i n  a p e r i o d  o f  t i m e  
f rom o t h e r  f a r m e r s  o r  f i s h e r m e n  c a n  b e  c o u n t e d .  The 
e v e n t  o c c u r s  o n e  a t  a  t i m e .  



by Manetsch e t  a l .  (47) , delIaen (13) , and by deHaen and 

L e e  ( 1 4 ) .  I n s t e a d  o f  d i s c u s s i n g  them w e  w i l l  show, 

s c h e m a t i c a l l y  i n  F i g u r e  2 . 5 ,  how some of  t h e  t e c h n i q u e s  

f i t  i n t o  t h e  GSASA framework. I n  each of  t h e  t h r e e  

" a n a l y s i s "  p roces se s  of F i g u r e  2 . 1 ,  t h e  methods o f  

a n a l y s i s  used f o r  t h e  s p e c i a l i z e d  t e chn iques  cou ld  be 

used a s  long a s  t h e  neces sa ry  c o n d i t i o n s  f o r  t h e i r  u s e  

w i t h i n  GSASA a r e  s a t i s f i e d .  The models used  i n  t h e s e  

t e chn iques  cou ld  be used t o  d e s c r i b e  t h e  p r o c e s s e s  (con- 

t i n u o u s / d i s c r e t e )  o f  t h e  expe r imen ta l  sys tem.  I n  such  

modeling e x e r c i s e s ,  t h e  i n v e s t i g a t o r ' s  p e r c e p t i o n  o f  

t h e  r e a l  system cou ld  change. Th i s  would be  an  o u t p u t  

from t h e  block l a b e l l e d  " s i m u l a t i o n . "  The o t h e r  o u t p u t  

would be  t h e  expe r imen ta l  d a t a  which go i n t o  t h e  

"Analyses" b lock o u t  o f  which comes " i n i t i a l "  and/or  

"exper imenta l "  conc lu s ions .  The p r o c e s s  t hen  c o n t i n u e s  

a s  d e s c r i b e d  e a r l i e r  f o r  F i g u r e  2 .1 .  

The i n t e r a c t i o n  among p o l i c y  makers,  t h e i r  s t a f f ,  

and i n v e s t i g a t o r s  i s  ano the r  s o u r c e  of f l e x i b i l i t y  i n  

GSASA. T h i s  i n t e r a c t i o n  promotes b e t t e r  unde r s t and ing  

among peop le  w i t h  va ry ing  c u l t u r a l  backgrounds,  p h i l o -  

soph i c  p o s i t i o n s ,  and d i s c i p l i n e s  t h u s  e l i m i n a t i n g  o r  

minimizing b i a s  which may be due t o  t h e  d i f f e r e n c e s .  

GSASA, because  o f  i t s  f l e x i b i l i t y ,  r e c o g n i z e s  

t h a t  r e s e a r c h  i s  a  team work and,  be ing  so ,  u s e s  

i n fo rma t ion  and t h e o r i e s  from d i f f e r e n t  d i s c i p l i n e s  i n  
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t h e  s e a r c h  f o r  c r i t e r i a  f o r  s e l e c t i n g  among s e v e r a l  

a l t e r n a t i v e  p o l i c i e s ,  programs, o r  p r o j e c t s .  The 

Niger ian  f i s h e r i e s  r e s e a r c h  p r o j e c t  which w e  p l a n  t o  

unde r t ake  e x e m p l i f i e s  t h i s .  The p r o j e c t  r e q u i r e s  i n f o r -  

mat ion and t h e o r i e s  from economics t o  unders tand  t h e  

economic f a c t o r s  t h a t  a f f e c t  t h e  f i s h e r i e s ;  from b io logy  

t o  o b t a i n  i n fo rma t ion  on r e s o u r c e  a v a i l a b i l i t y ,  movement, 

and breed ing  p a t t e r n s  o f  f i s h e s ,  and on d e a t h  and spawn- 

i n g  r a t e s  i n  o r d e r  t o  de te rmine  op t ima l  c a t c h  rate s o  a s  

t o  avo id  o v e r - e x p l o i t a t i o n  of  t h e  f i s h e r i e s ;  from 

chemis t ry  (and phys i c s  and b io logy )  which form t h e  

c o r e  d i s c i p l i n e s  of  s o i l  s c i e n c e  which w e  need i n  

o b t a i n i n g  i n fo rma t ion  on t h e  i n t r o d u c t i o n  o f  new c r o p  

v a r i e t i e s  i n  t h e  f i s h i n g  a r e a s ;  from mathematics f o r  

model b u i l d i n g ;  and from s o c i a l  s c i e n c e s  such  a s  

an thropology ,  soc io logy ,  psychology,  e t c . ,  which form 

t h e  b a s i c  d i s c i p l i n e s  on which e x t e n s i o n  t r a i n i n g  i s  

based.  Because GSASA i s  g e n e r a l  o r  f l e x i b l e  a l l  i n f o r -  

mat ion from t h e s e  v a r i o u s  d i s c i p l i n e s  c a n  be  used t o  

s e e k  b e t t e r  unders tand ing  of  Niger ian  f i s h e r i e s  and t o  

p rov ide  c r i t e r i a  f o r  s e l e c t i n g  t h e  b e s t  p o l i c y  among 

s e v e r a l  p o l i c y  a l t e r n a t i v e s .  

GSASA i s  a l s o  f l e x i b l e  o r  g e n e r a l  w i t h  r e s p e c t  

t o  p h i l o s o p h i c  p o s i t i o n s .  I t  i s  n o t  l i m i t e d  t o  t h e  u s e  

of normat ive  i n fo rma t ion  l i k e  normat iv ism,  nor  i s  i t  

l i m i t e d  t o  u s i n g  non-normative o r  p o s i t i v e  i n f o r m a t i o n  



a s  t h e  p o s i t i v i s t  w i l l  p r e f e r .  It a l l ows  e v a l u a t i o n  and 

a n a l y s i s  of g o a l s  which may l e a d  t o  changes  i n  t a r g e t s  

and y e t  it does  no t  p r ec lude  a c c e p t i n g  t a r g e t s  set  by 

p o l i c y  makers a s  a  s t a r t i n g  p o i n t  f o r  p o l i c y  a n a l y s i s  

a s  shown e a r l i e r  i n  t h i s  c h a p t e r  t h a t  p o l i c y  a n a l y s i s  

cou ld  beg in  from " i n i t i a l  conc lu s ions t1  o f  F i g u r e  2.1.  

T h i s  i m p l i e s  t h a t  l i k e  c o n d i t i o n a l  normativism it (GSASA) 

can  t a k e  v a l u e s  a s  g iven  bu t  u n l i k e  c o n d i t i o n a l  norma- 

t i v i s m  it p e r m i t s  a n a l y s i s  of  v a l u e s  a s  a means o f  

o b t a i n i n g  more r ea sonab l e  and r e a l i s t i c  p e r c e p t i o n s  

o f  v a l u e s .  It does  no t  i n s i s t  on complete o r  a b s o l u t e  

problem d e f i n i t i o n  b e f o r e  i n v e s t i g a t i o n  can  beg in ;  

r a t h e r ,  problem d e f i n i t i o n  i s  c a r r i e d  o u t  i t e r a t i v e l y  

a s  d e s c r i b e d  i n  t h e  s e c t i o n  l a b e l l e d  "GSASA: A c r e a t i v e  

p roces s .  " 

GSASA i s  s o  f l e x i b l e  and g e n e r a l  t h a t  it cannot  

be viewed a s  a  c o n t r a s t  t o  o r  a n t i t h e s i s  o f  t h e  s p e c i a l -  

i z e d  t e chn iques  b u t  a s  an approach which i n c l u d e s  a l l  t h e  

o t h e r  t e chn iques  a s  d e p i c t e d  i n  F i g u r e  2 .5 .  Consequent ly  

GSASA i s  no t  a  t e chn ique  b u t  an  approach which embodies 

a l l  s p e c i a l i z e d  t e chn iques  of  a n a l y s i s ,  e s t i m a t i o n ,  

d a t a  c o l l e c t i o n ,  and t h e  u s e  o f  a p p r o p r i a t e  t h e o r i e s  

from a l l  d i s c i p l i n e s .  

Because it  is  g e n e r a l  w i t h  r e s p e c t  t o  method of  

a n a l y s i s  and computat ion,  t h e  u s e  o f  computers  o r  com- 

p u t e r i z a t i o n  does  n o t  change b a s i c a l l y  t h e  o l d  p r o j e c t i o n  

t e chn ique .  



I n  s h o r t ,  GSASA i s  a  r e s e a r c h  approach  i n  which 

an i t e r a t i v e  p r o c e s s  i s  used.  It r ecogn ize s  t h e  e x i s t e n c e  

of  a  r e a l  system b u t  because  of  impe r f ec t  n a t u r e  of  

knowledge a v a i l a b l e  t o  t h e  i n v e s t i g a t o r  GSASA s t a r t s  

from a  pe rce ived  system. It proceeds  w i t h  i d e n t i f i c a t i o n  

o f  needs  and an i n i t i a l  d e f i n i t i o n  of  problems a s  a  means 

of  d e f i n i n g  t h e  system and b u i l d i n g  a  model of t h e  system. 

From t h e  a n a l y s i s  of  t h e  in format ion  c o l l e c t e d  from pe r -  

c e ived  and exper imenta l  sys tems,  i n i t i a l  s o l u t i o n s  emerge. 

Th is  new in fo rma t ion  i s  used i n  r e d e f i n i n g  problems.  

Usua l ly  a t  t h i s  p o i n t  new problems emerge from t h e  new 

s o l u t i o n s .  Th i s  completes  t h e  f i r s t  i t e r a t i o n .  Once 

t h e  o l d  problems a r e  more s p e c i f i c a l l y  d e f i n e d  and t h e  

new ones  a r e  i n c o r p o r a t e d  t h e  p r o c e s s  o f  s e e k i n g  workable 

s o l u t i o n s  c o n t i n u e s .  

GSASA i s  a  g e n e r a l  approach t h a t  u s e s  many 

d i s c i p l i n e s  a s  sou rce s  of d a t a  and t h e o r y ;  i n c l u d e s  t h e  

u se  o f  s p e c i a l i z e d  t e chn iques ;  i s  n o t  b i a s e d  by p h i l o -  

soph ic  p o s i t i o n ;  and i s  f l e x i b l e  w i t h  r e s p e c t  t o  i t s  

s o u r c e s  and t y p e s  of  d a t a .  



FEASIBILITY CONSIDEMTIONS FOR DEVELOPING A 

GSASA MODEL OF N I G E R I A N  FISHERIES 

The Problem 

The problems of  p lann ing  i n  L D C ' s  a r e  w e l l  docu- 

mented i n  economic development l i t e r a t u r e .  Because 

economic development p l ann ing  i s  a s o c i a l - p o l i t i c a l -  

economic p r o c e s s ,  it has  problems o f  r e c o n c i l i n g  con- 

f l i c t i n g  i n t e r e s t s  and a s p i r a t i o n s  of v a r i o u s  s e c t i o n s  

of  t h e  s o c i e t y  and of  e v a l u a t i n g  t h e  t r a d e - o f f s  among 

numerous "goods" and "bads . "  To i l l u s t r a t e  t h e  k ind 

of c o n f l i c t s  t h a t  must be  r e c o n c i l e d ,  w e  w i l l  g i v e  an  

example of a c o n f l i c t  among t h r e e  s u b s e c t o r s  o f  a g r i -  

c u l t u r e  i n  Nor thern  N ige r i a .  The l i v e s t o c k  p e o p l e  who 

wanted t o  i n c r e a s e  beef p roduc t i on  s t a r t e d  a  program 

of sp r ay ing  chemica l s  f o r  tsetse f l y  e r a d i c a t i o n .  The 

f i s h e r i e s  peop l e  o b j e c t e d  t o  t h e  program on t h e  grounds  

t h a t  t h e  chemica l s  endanger t h e  l i v e s  of f i s h  i n  t h e  

Benue-Niger r i v e r  system. A t  t h e  same t i m e ,  t h e  food 

c r o p  peop le  o b j e c t e d  t o  t h e  program because  it endangers  

t h e  l i v e s  of  consumers who might  buy con tamina ted  food 

c r o p s .  



The b a s i c  problem,  however,  which makes p l a n n i n g  

e s s e n t i a l  t o  t h e  deve lopment  p r o c e s s  is  t h e  admin i s -  

t r a t i o n  o r  a l l o c a t i o n  o f  s c a r c e  r e s o u r c e s  i n  an  e n v i r o n -  

ment of complex i n t e r a c t i o n s  among p h y s i c a l ,  s o c i a l ,  

economic,  and p o l i t i c a l  components .  These  i n t e r a c t i o n s  

i n v o l v e  m u l t i p l e  and o f t e n  c o n f l i c t i n g  v a l u e s  i n c l u d i n g  

t h e  v a l u e s  o f  income, b e t t e r  h e a l t h  s e r v i c e s ,  n u t r i t i o n ,  

e d u c a t i o n ,  employment,  p r i c e  s t a b i l i t y ,  e tc .  P o l i c y  

makers  who a r e  r e s p o n s i b l e  f o r  r e c o n c i l i n g  t h e  c o n f l i c t s  

and a d m i n i s t e r i n g  t h e  s c a r c e  r e s o u r c e s  need i n £  o r m a t i o n  

o n  t h e  p o s s i b l e  p a y - o f f s  o f  d i f f e r e n t  programs o r  p ro -  

j e c t s  unde r  d i f f e r e n t  p o l i c y  a l t e r n a t i v e s .  The problem 

i n  t h i s  t h e s i s  i s  t h e r e f o r e  t o  f i n d  a  means o r  a method 

o f  p r o v i d i n g  i n f o r m a t i o n  which may l e a d  t o  t h e  e s t a b -  

l i s h m e n t  o f  a  set o f  c r i t e r i a  t h a t  may h e l p  p o l i c y  

makers  i n  t h e i r  c h o i c e  among p o l i c y  a l t e r n a t i v e s .  GSASA 

i s ,  i n  t h i s  w r i t e r ' s  o p i n i o n ,  a n  a p p r o a c h  t h a t  c o u l d  

p r o v i d e  a  means o f  o b t a i n i n g  s u c h  i n f o r m a t i o n  f o r  

I l i g e r i a '  s f  i sher ics  deve lopmen t  p l a n n i n g .  

F e a s i b i l i t y  C o n s i d e r a t i o n s  

I n  t h i s  s e c t i o n ,  t h e  q u e s t i o n  w e  w i l l  a t t e m p t  

t o  answer  i s :  What a r e  t h e  problems o f  N i g e r i a n  

f i s h e r i e s  s u b s e c t o r  and how d o  w e  a p p r o a c h  s o l v i n g  

them? A n a l y s i s  o f  n e e d s  w i l l  be  c o n s i d e r e d  f i r s t .  

T h i s  w i l l  b e  f o l l o w e d  w i t h  sys t em i d e n t i f i c a t i o n ,  d i s -  

c u s s i o n  of  p o l i c y  t o o l s ,  and " a p r i o r i "  r e a l i z a b i l i t y .  



A n a l y s i s  o f  Needs 

Development e c o n o m i s t s  have  s p e n t  much t i m e  and  

e n e r g y  on a g r i c u l t u r a l  and /o r  i n d u s t r i a l  deve lopmen t .  

T h e i r  c o n c e n t r a t i o n  o n  a g r i c u l t u r e  i n v a r i a b l y  l e d  t o  

t h e o r i e s  o f  deve lopment  which emphas ized  i n s t i t u t i o n a l  

c h a n g e s ,  l a n d  t e n u r e  r e f o r m ,  t r a n s f o r m a t i o n  o f  t r a -  

d i t i o n a l  a g r i c u l t u r e ,  d i f f u s i o n  o f  t e c h n o l o g y ,  and  s o  o n .  

T h i s  k ind  o f  c o n c e n t r a t i o n  h a s  n o t  been e x t e n d e d  t o  

f i s h e r i e s  deve lopmen t ,  whereas  t h e  f i s h i n g  i n d u s t r y ,  

e s p e c i a l l y  i n  less d e v e l o p e d  c o u n t r i e s  (LDS ' s ) ,  is  a  

s o u r c e  of  d o m e s t i c a l l y  produced  f o o d  v i t a l  t o  b a l a n c e d  

d i e t  and b a l a n c e d  economic deve lopmen t .  

The s m a l l  p e r  c a p i t a  incomes i n  t h e  LDC's must  

be  d i v i d e d  up t o  f i n a n c e  a l l  t h e  a c t i v i t i e s  o f  a n  i n d i -  

v i d u a l .  These  a c t i v i t i e s  i n c l u d e  food  consumpt ion ,  

c l o t h i n g ,  c h i l d r e n ' s  e d u c a t i o n ,  f a m i l y  h e a l t h ,  and  

i n v e s t m e n t  i n  o t h e r  p r o d u c t i v e  a c t i v i t i e s ,  f o r  example .  

The h e a l t h  budge t  i s  p a r t i c u l a r l y  s m a l l  whereas  w i t h o u t  

good h e a l t h  tile o t h e r  economic a c t i v i t i e s ,  food  con-  

sumpt ion  i n c l u d e d ,  may be  i m p o s s i b l e .  The re  a r e  

economic c o s t s  o r  l o s s e s  t h a t  may r e s u l t  from i l l - h e a l t h  

which ,  i n  many LDC's i s  n o t  i n d e p e n d e n t  o f  m a l n u t r i t i o n .  

M a l n u t r i t i o n  i s  now w i d e l y  r e c o g n i z e d  a s  o n e  

of  t h e  most  i m p o r t a n t  h e a l t h  p rob lems  i n  emerging  

c o u n t r i e s .  I t  impedes h e a l t h ,  working  e f f i c i e n c y ,  

l a b o r  o r  human p r o d u c t i v i t y ,  and g e n e r a l  economic and 



s o c i a l  development .  I n  t h i s  c o n t e x t ,  d i e t a r y  s h o r t a g e  

o f  p r o t e i n ,  b o t h  i n  q u a n t i t y  and q u a l i t y ,  becomes a 

major  n u t r i t i o n a l  problem i n  L D C ' s ,  and p a r t i c u l a r l y  

i n  N i g e r i a .  There  i s  e v i d e n c e ,  i n  N i g e r i a ,  t h a t  t h e r e  

i s  a  s t r o n g  p o s i t i v e  r e l a t i o n s h i p  between p r o t e i n  

s h o r t a g e  and m o r t a l i t y  o f  i n f a n t s  and t o d d l e r s  (33, 4 3 ) .  

The h i g h  m o r t a l i t y  o f  c h i l d r e n ,  r e s u l t i n g  from kwashiorkor  

and marasmus, i n d i c a t e  t h e  g r a v i t y  of  m a l n u t r i t i o n  

problem i n  N i g e r i a  (33,  34)  . 
I f  w e  examine t h e  N i g e r i a n  food b a s k e t  p e r  head,  

s u p p l y  of p r o t e i n  p e r  d a y  amounts t o  58.78 grams,  of 

which o n l y  25.37 p e r c e n t  comes from f i s h  and l i v e s t o c k  

p r o d u c t s  w h i l e  57.5 p e r c e n t  of it comes from c e r e a l s ,  

r o o t s ,  and t u b e r s  ( 3 5 ) .  These l a t t e r  c a t e g o r i e s  of  

food are  n o t  known t o  c o n t a i n  l a r g e  q u a n t i t i e s  o f  p r o t e i n .  

T h i s  i m p l i e s  t h a t  v e r y  l a r g e  q u a n t i t i e s  a r e  consumed 

t o  p r o v i d e  s m a l l  amount of p r o t e i n .  The d a n g e r ,  however, 

i s  i n  t h e  f a c t  t h a t  t h e s e  food c r o p s  compete f o r  l a n d  

u s e  w i t h  c a s h  c r o p s  such  a s  cocoa ,  c o f f e e ,  k e n a f ,  

t o b a c c o ,  g roundnu ts ,  c o t t o n ,  and palm p r o d u c t s .  The 

t endency  now i s  f o r  f a r m e r s  who t r a d i t i o n a l l y  grow food 

c r o p s  f o r  s a l e  t o  p l a n t  j u s t  enough f o r  t h e i r  own u s e  

and p l a n t  one  of  t h e  c a s h  c r o p s  i n s t e a d .  There  i s  t h e r e -  

f o r e  t h e  danger  of d e c l i n e  i n  t h e  major  t r a d i t i o n a l  

s o u r c e  of  p ro te in - - food  c r o p s - - u n l e s s  t h e r e  i s  a n  

i n c r e a s e  i n  t h e  e f f e c t i v e  demand f o r  food c r o p s .  The 



i n c r e a s e  must  b e  h i g h  enough t o  e n a b l e  food  c r o p s  t o  

compete e f f e c t i v e l y  w i t h  e x p o r t  c r o p s  f o r  r e s o u r c e  

a l l o c a t i o n s .  I f  t h i s  d o e s  

r ema in  unchanged t h e r e  may 

t h e  s o u r c e  of  p r o t e i n  from 

n o t  happen and food  p r i c e s  

be  an  u r g e n t  need f o r  s h i f t i n g  

c r o p  t o  impor ted  f o o d s ,  and  

d o m e s t i c  s o u r c e s  o t h e r  t h a n  food  c r o p s .  Such d o m e s t i c  

s o u r c e s  i n c l u d e  l i v e s t o c k  and f i s h  p r o d u c t s .  T h i s  s h i f t  

may h e l p  r e d u c e  o r  e l i m i n a t e  t h e  h i g h  c o s t  o f  m a l n u t r i t i o n  

which LDC's c a n n o t  a f f o r d .  These  c o s t s  i n c l u d e  C i )  c o s t s  

o f  c l i n i c a l l y  t r e a t i n g  t h e  m a l n o u r i s h e d ;  C i i )  c o s t s  o f  

c h i l d - l i f e  was tage ;  (iii) r e t a r d a t i o n  o f  m e n t a l  d e v e l o p -  

ment i n  s u r v i v o r s  o f  m a l n u t r i t i o n  and l o s s  o f  e f f i c i e n c y  

i n  l e a r n i n g  i n  m a l n o u r i s h e d  c h i l d r e n ;  Civ) e a r n i n g  and 

p r o d u c t i v i t y  l o s s  i n  a d u l t  w o r k e r s .  

These  c o s t s  i n c l u d e  s o c i a l  c o s t s  t o  which  mone ta ry  

v a l u e s  c a n n o t  be a t t a c h e d  e a s i l y .  I t  may be  e a s y  t o  

q u a n t i f y  t h e  c o s t s  o f  c l i n i c a l l y  t r e a t i n g  t h e  m a l n o u r i s h e d  

i f  s u c h  c a s e s  a r e  r e p o r t e d  and t r e a t e d .  The c u r e  i t s e l f  

may be  accompl ished  by s u p p l y i n g  t h e  n e c e s s a r y  b a l a n c e d  

d i e t .  However, most  d i s e a s e s  a n d ,  hence ,  d e a t h s  are n o t  

d i a g n o s e d  a s  b e i n g  due  t o  m a l n u t r i t i o n .  The f a c t  i s ,  

though ,  t h a t  many d i s e a s e s  and d e a t h ,  p a r t i c u l a r l y  among 

c h i l d r e n  w e r e  p r e c i p i t a t e d  by m a l n u t r i t i o n  ( 6 ,  1 0 ,  33 ,  

3 4 ) .  F o r  e x m p l e ,  a  c h i l d  w i t h  s e v e r e  m a l n u t r i t i o n ,  who 



d i e d  of g a s t r o - e n t e r i t i s , '  would be  cons ide red  t o  have 

d i e d  o f  t h e  stomach d i s e a s e .  Such d e a t h ,  e s p e c i a l l y  

i n  an LDC, should  be  cons idered  a s  be ing  caused by 

m a l n u t r i t i o n  because  g a s t r o - e n t e r i t i s  would p robab ly  

n o t  have been f a t a l ,  i f  it occur red  a t  a l l ,  i n  a w e l l -  

nour i shed  c h i l d .  The same i s  t r u e  of many d e a t h s  due  

t o  r e s p i r a t o r y  i n f e c t i o n s .  

The c o s t s  o f  c h i l d - l i f e  wastage  canno t  be ade- 

q u a t e l y  determined i n  monetary t e r m s .  Among t h e  Yoruba, 

f o r  example, a c h i l d  r e p r e s e n t s  an i n s u r a n c e  a g a i n s t  o l d  

age ,  an economic inves tment  f o r  t h e  extended f a m i l y ,  

a s o u r c e  of i n s p i r a t i o n ,  and a n  accompl is lment  o f  l i f e .  

To l o s e  a c h i l d  i s ,  t h e r e f o r e ,  t o  l o s e  one impor t an t  

e s s e n c e  o f  l i f e  and a nonmonetary v a l u e .  

Another c o s t  of  m a l n u t r i t i o n  i s  t h e  p o s s i b l e  

r e t a r d a t i o n  o f  menta l  development i n  s u r v i v o r s  o f  mal- 

n u t r i t i o n .  There  is  growing ev idence  t h a t  s e v e r e  

m a l n u t r i t i o n  may have a r e t a r d i n g  e f f e c t  on menta l  

development (6 ,  1 0 ,  3 1 ) .  Th i s  may be very  sma l l  on  

i n d i v i d u a l  c a s e s  b u t  i n  t h e  agg rega t e  it becomes s i z a b l e .  

A t  t h e  r u r a l  o r  v i l l a g e  l e v e l  t h i s  may n o t  pose  a t h r e a t  

t o  development bu t  when t h e  pocke t s  o f  pover ty  i n  t h e  

v i l l a g e s ,  towns, and c i t i e s  a r e  agg rega t ed ,  t h e n  such  

A d i s e a s e  t h a t  l e a d s  t o  t h e  inf lammat ion of  t h e  
l i n i n g  membrane o f  t h e  stomach and t h e  i n t e s t i n e s .  



a  r e t a r d a t i o n  becomes a  t h r e a t  t o  development. I t  i s  

i n  t h i s  agg rega t e  t h a t  w e  must view i t s  e f f e c t s  on t h e  

na t i on .  

It  may be argued t h a t  most jobs ,  e s p e c i a l l y  i n  

L D C ' s ,  do n o t  r e q u i r e  s t r enuous  i n t e l l e c t u a l  e f f o r t ,  

bu t  t h e n  diminished i n t e l l e c t u a l  p o t e n t i a l  which t h e  

argument condones cannot  be cons idered  i n s i g n i f i c a n t  

t o  economic development. The diminished p o t e n t i a l  must 

have an  e f f e c t  on t h e  e n t e r p r e n e u r s h i p  of t h e  popu la t i on  

and on t h e  members r e spons ivenes s  t o  programs and oppor- 

t u n i t i e s  f o r  economic development. En te rp reneu r s ,  t h e  

e x i s t e n c e  of whom Schumpeter regarded  a s  a  neces sa ry  

p recond i t i on  f o r  development, w i l l  n o t  l i k e l y  come o u t  

of  a  popula t ion  whose mental  c a p a c i t y  i s  being d imin ished  

by m a l n u t r i t i o n ;  r a t h e r ,  they  w i l l  come from people  who 

have a  balanced d i e t .  

I f  economic and s o c i a l  development r e q u i r e s  high- 

l e v e l  manpower, i f  t h e  e x i s t e n c e  of a  popu la t i on  w i t h  

f u l l  mental  p o t e n t i a l  i s  r e q u i r e d  t o  p rov ide  t h e  raw 

m a t e r i a l  f o r  producing h igh- leve l  manpower, and i f  

a v a i l a b i l i t y  o f  f u l l  mental  p o t e n t i a l  c an  be achieved 

through good n u t r i t i o n ,  ceteris  p a r i b u s ,  t h e n  a  LDC 

w i l l  be doing i t s e l f  a  f a v o r  by prov id ing  f o r  balanced 

d i e t s .  Any program o r  p r o j e c t  t h a t  c o n t r i b u t e s  t o  t h e  

achievement of such a  p lanning o b j e c t i v e  has  a b e n e f i t  



t o  a  n a t i o n ' s  development.  T h i s  makes p r o v i s i o n  of  

i n fo rma t ion  f o r  e f f i c i e n t  p lann ing  o f  f i s h e r i e s  deve lop-  

ment i n  N i g e r i a  an  u r g e n t  need.  

The emphasis  on t h e  menta l  development o f  a  n a t i o n  

a s  a  p r e r e q u i s i t e  t o  economic development i s  based on 

t h e  f a c t  t h a t  t h e  c h i l d r e n  of  today  a r e  t h e  l e a d e r s  o f  

tomorrow; t h u s  i f  a  n a t i o n  i s  t o  deve lop  economica l ly  

and s o c i a l l y  t h e  c h i l d r e n  must deve lop  m e n t a l l y  w i t h  it. 

I n  malnour ished c h i l d r e n ,  weight  and h e i g h t  u s u a l l y  

f a l l  s h o r t  of g e n e t i c  p o t e n t i a l  and t h i s  may l e a d  t o  

l o s s  of  e f f i c i e n c y  i n  l e a r n i n g .  When t h e  l e a r n i n g  

p o t e n t i a l  o f  s choo l  c h i l d r e n  i s  reduced t h e n  it i s  

l i k e l y  t h a t  t h e  menta l  p o t e n t i a l  o f  t h e i r  n a t i o n  and,  

hence ,  t h e  n a t i o n ' s  development p r o s p e c t s  w i l l  a l s o  b e  

d iminished--a  p r i c e  t o o  h igh  t o  pay f o r  m a l n u t r i t i o n .  

I n  t h e  c a s e  of  a d u l t s ,  m a l n u t r i t i o n  o r  i n a d e q u a t e  

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

income. Berg ( 6 )  r e p o r t e d  that  i n  a  rubber  p l a n t a t i o n  

i n  Indo-China, p r o v i s i o n  o f  a  l i b e r a l  ba lanced d i e t  

meals  r e s u l t e d  i n  a  50 p e r c e n t  i n c r e a s e  i n  o u t p u t .  

I nc r ea sed  p r o d u c t i v i t y  was a l s o  recorded  i n  Malagasy 

and Costa  Rica a f t e r  t h e  i n t r o d u c t i o n  of  ba lanced d i e t s  

f o r  workers  ( 6 ) .  Even though it can  be argued t h a t  t h e  

p r o v i s i o n  o f  food i n  t h e  c a s e s  r e p o r t e d  r e p r e s e n t e d  

i n c r e a s e d  wages f o r  workers ,  which r e s u l t e d  i n  i n c r e a s e d  

p r o d u c t i v i t y ,  w e  c an  a l s o  a rgue  t h a t  t h e  p r o v i s i o n  o f  



balanced meals was a  good investment d e c i s i o n  on t h e  

p a r t  of t h e  manager. The manager, w e  w i l l  a rgue ,  w i l l  

no t  make t h e  investment i f  t h e  b e n e f i t  from t h e  inc reased  

product ion i s  not  g r e a t e r  o r  equal  t o  t h e  c o s t  of  t h e  

investment i n  balanced meals.  Whichever way we look a t  

it t h e  p rov i s ion  of balanced meals r e s u l t e d  i n  inc reased  

product ion and w e  can t h e r e f o r e  conclude t h a t  l a c k  of 

balanced d i e t  may c o n s t i t u t e  a  l i m i t i n g  f a c t o r  of pro- 

duc t ion  i n  L D C ' s  because i t  may l e a d  t o  l i m i t e d  l i f e  

expectancy,  dec rease  i n  workers '  p r o d u c t i v i t y ,  lowering 

of workers '  r e s i s t a n c e  t o  d i s e a s e s ,  and i n c r e a s e  i n  t h e  

r a t e  of absenteeism which may l e a d  t o  reduced product ion .  

T h e  p rov i s ion  of p r o t e i n  i s  a  means of  removing 

t h i s  l i m i t i n g  f a c t o r .  The c o s t  of  p reven t ing  m a l n u t r i t i o n  

is  r e l a t e d  t o  t h e  c o s t  of developing sources  of p ro t e in - -  

t h e  c r i t i c a l  n u t r i e n t  f o r  both phys i ca l  and mental  

growth. This  c o s t  i s  a l s o  r e l a t e d  t o  t h e  c o s t  of 

developing both t h e  l i v e s t o c k  and f i s h e r i e s  r e s o u r c e s .  

I n  t h e  process  of developing t h e s e  r e sources  t h e  sou rces  

of income, employment, and e f f e c t i v e  demand w i l l  a l s o  
/ 

be developed. Acqu i s i t i on  of in format ion  on t h e s e  

r e sources  i s  a  necessary  c o n d i t i o n  f o r  e f f e c t i v e  p lan-  

ning f o r  development, and GSASA provides  a  means of  

acqu i r ing  such informat ion .  

There e x i s t s  a  need f o r  f i s h e r i e s - o r i e n t e d  

r e s e a r c h  i n  less developed c o u n t r i e s ,  e s p e c i a l l y  i n  



N i g e r i a .  The demand f o r  f i s h  i s  growing a t  a much 

f a s t e r  r a t e  t h a n  domes t i c  p r o d u c t i o n .  Consequent ly ,  

f i s h  i m p o r t s  a r e  i n c r e a s i n g  a t  a  h i g h  r a t e .  I m p o r t a t i o n  

of f i s h  would be a n  unnecessa ry  d r a i n  of f o r e i g n  exchange 

u n l e s s  i t  i s  c h e a p e r  t o  impor t  f i s h  t h a n  t o  produce  it 

d o m e s t i c a l l y .  Bes ides  t h e  problem o f  t h e  growth o f  

domes t i c  demand and p r o d u c t i o n ,  t h e r e  a r e  m a r k e t i n g ,  

p r o c e s s i n g ,  and d i s t r i b u t i o n  problems.  There  i s  a l s o  

t h e  problem of i n a d e q u a t e  r e s e a r c h  and d a t a  c o l l e c t i o n  

on N i g e r i a n  f i s h e r i e s .  The f a c t  t h a t  t h e  government 

has  s p e n t  money o n  r e s e a r c h ,  a c c e p t e d  f o r e i g n  a i d ,  set  

up t r a i n i n g  s c h o o l s  f o r  f i s h e r m e n ,  and e s t a b l i s h e d  a  

F e d e r a l  Department of  F i s h e r i e s  ( t h e  s t a t e  governments  

e s t a b l i s h e d  f i s h e r i e s  d i v i s i o n s  w i t h  t h e i r  M i n i s t r i e s  

of  A g r i c u l t u r e )  i s  a n  i n d i c a t i o n  t h a t  t h e  government 

r e c o g n i z e s  t h e  need f o r  i n c r e a s i n g  d o m e s t i c  p r o d u c t i o n  

of  f i s h .  However, w e  must f i n d  o u t  i f  it i s  c h e a p e r  t o  

sel l  palm o i l ,  cocoa ,  g r o u n d n u t s ,  e tc .  and u s e  p a r t  o f  

t h e  p r o c e e d s  t o  i m p o r t  f i s h  t h a n  t o  p roduce  f i s h .  

T h i s  government ' s  r e c o g n i t i o n  o f  t h e  need f o r  

i n c r e a s e d  p r o d u c t i o n  is  n o t  p e c u l i a r  t o  t h e  f i s h e r i e s  

s u b s e c t o r .  I n  f a c t ,  f i s h e r i e s  i s  o n l y  one  s o u r c e  o f  

d o m e s t i c a l l y  produced p r o t e i n - r i c h  f o o d s .  E f f o r t s  are  

be ing  i n t e n s i f i e d  t o  d e v e l o p  a l l  s o u r c e s  of  food i n  

N i g e r i a ,  b u t  t h e r e  i s  a  c o n c e n t r a t e d  e f f o r t  on food 



c r o p s  which  a r e  a  t r a d i t i o n a l  s o u r c e  o f  p r o t e i n .  These  

p r o t e i n  s o u r c e s  i n c l u d e  legumes ,  m e a t ,  f i s h ,  and  s t a p l e  

f o o d s .  

Given t h e  s o i l  and t h e  c l i m a t i c  c o n d i t i o n s ,  and 

human and  nonhuman c a p i t a l  r e s o u r c e s  o f  t h e  twelve 

s t a t e s ,  t h e  p r e s e n t  p a t t e r n  o f  d o m e s t i c  food  p r o d u c t i o n  

a c t i v i t i e s  r e f l e c t s  t h e  p r o d u c t i o n  s i t u a t i o n  now e x i s t i n g  

i n  N i g e r i a .  The food  p r o d u c t i o n  a n d ,  h e n c e ,  t h e  d i e t  o f  

t h e  n o n c o a s t a l  i n h a b i t a n t s  o f  t h e  s o u t h e r n  s t a t e s - -Kwara ,  

Wes te rn ,  Midwes tern ,  E a s t  C e n t r a l ,  S o u t h e a s t e r n ,  and  

R i v e r s - - i s  based  h e a v i l y  on  cereals and r o o t  c r o p s .  

Cocoa, o i l  palm, t i m b e r ,  r u b b e r ,  and  o t h e r  c a s h  c r o p s  

compete  f o r  t h e  u s e  o f  l a n d  and o t h e r  r e s o u r c e s  i n  t h e s e  

a r e a s .  The low e f f e c t i v e  demand f o r  food  c r o p s  makes 

it a  poor  c o m p e t i t o r  a g a i n s t  c a s h  c r o p s .  The con-  

s e q u e n c e  o f  t h e s e  i s  i n a d e q u a t e  amounts  o f  p r o t e i n ,  a t  

l e a s t  f o r  c e r t a i n  a g e  g r o u p s .  E f f o r t s  t o  remedy t h i s  

s i t u a t i o n  i n c l u d e  a t t e m p t s  t o  d e v e l o p  a p o u l t r y  i n d u s t r y ,  

p a r t i c u l a r l y  i n  t h e  Western  and Lagos s t a t e s ,  a  c a t t l e  

i n d u s t r y  i n  t h e  n o r t h  and n o r t h w e s t e r n  p a r t s  o f  t h e  

Wes te rn  S t a t e ,  and methods  o f  p r o d u c i n g ,  p r o c e s s i n g ,  

and d i s t r i b u t i n g  l o c a l  f i s h .  E f f e c t i v e  demand f o r  

food  c r o p s  i s  n o t  c o n s i d e r e d  a s  a  p o s s i b l e  s o l u t i o n  

p r e s e n t l y .  

The deve lopmen t  of  t h e  l o c a l  f i s h i n g  i n d u s t r y  i s  

p a r t i c u l a r l y  i m p o r t a n t  i n  t h a t  it is  n o t  o n l y  a  s o u r c e  



of p r o t e i n  f o r  human consumption, bu t  f i s h m e a l ,  a  p roduc t  

of  t h e  f i s h i n g  i n d u s t r y ,  i s  a n  e s s e n t i a l  i n p u t  i n t o  t h e  

p o u l t r y  and c a t t l e  i n d u s t r i e s .  One of  t h e  q u e s t i o n s  w e  

would l i k e  t o  answer i s :  W i l l  it be cheaper  t o  produce 

f i shmea l  l o c a l l y  o r  t o  import  i t ?  

Tab le  3 . 1  shows a  p r o j e c t e d  pe rcen t age  i n c r e a s e  

i n  demand f o r  s e l e c t e d  animal p roduc t s  and animal  p r o t e i n  

f o r  1975,  1980,  and 1985. I f  w e  a c c e p t  t h e s e  f i g u r e s ,  

animal p r o t e i n  p roduc t i on  must be expanded i n  o r d e r  

t o  ach i eve  d i e t s  t h a t  a r e  n u t r i t i o n a l l y  adequa te .  The 

f i g u r e s  were computed f o r  t h e  u s e  of t h e  Na t iona l  Agri-  

c u l t u r a l  Development Committee i n  1971 by t h e  food c r o p s  

subcommittee. The p r o j e c t i o n  i n d i c a t e s  t h a t  two t o  

t h r e e  t i m e s  t h e  p r e s e n t  amount of  meat produced w i l l  

be r e q u i r e d  by 1985 t o  meet o u r  meat demand. The 

i n c r e a s e  i n  demand f o r  t o t a l  p r o t e i n  i s  p r o j e c t e d  a s  

13.7  p e r c e n t  w h i l e  t h e  i n c r e a s e  f o r  animal  p r o t e i n  w i l l  

be  about  57.2 p e r c e n t  by 1985. T h i s  i n d i c a t e s  a  s h i f t  

from o t h e r  sou rce s  of  p r o t e i n  t o  animal  and f i s h  pro- 

d u c t s .  The q u e s t i o n  now i s :  W i l l  it be w i s e  t o  d i v e r t  

l i m i t e d  r e s o u r c e s  t o  t h e  p roduc t i on  of  animal  p r o t e i n  

( f i s h  i nc luded )  i f  food c rops  can  supply  t h e  same 

q u a n t i t y  and q u a l i t y  o f  p r o t e i n ?  Tllc answer t o  t h i s  

q u e s t i o n  i s  n o t  s imple .  

I n  s o u t h e r n  N i g e r i a ,  cocoyams and c a s s a v a  have 

expanded a t  t h e  expense  of  yams i n  o r d e r  t o  make more 



Table  3 .1  
* 

P r o j e c t e d  Pe rcen t age  I n c r e a s e  i n  Demand 1975/1985 

Beef 
O f f a l s  
Chicken 
Mutton 
F i s h  

Animal P r o t e i n  28.3 
T o t a l  P r o t e i n  8 . 1  

* 
Source:  Unpublished working paper  of N A D C ' s  subcommittee 

on food c r o p s ,  Lagos, N i g e r i a ,  1971. 



l a b o r  and land  a v a i l a b l e  f o r  t h e  p roduc t i on  of cocoa ,  

r ubbe r ,  and o i l  palm ( 3 3 ) .  Tobacco, kena f ,  and c o t t o n  

have a l s o  expanded a t  t h e  expense of yams because  t h e  

r e t u r n s  t o  t h e  farmer  from t h e s e  c r o p s  a r e  h ighe r  t h a n  

from yam p roduc t i on .  T r a d i t i o n a l l y ,  yams a r e  grown w i t h  

a  mix tu re  o f ,  and/or  i n  r o t a t i o n  w i th ,  o t h e r  c r o p s  such  

a s  upland r i c e ,  maize ,  cowpeas, melon s e e d ,  yam beans ,  

and v e g e t a b l e s .  The r e s u l t i n g  lower p roduc t i on  of  yams 

means a l s o  a  lower p roduc t ion  of t h e  accompanying c r o p s  

( 3 3 ) .  Of p a r t i c u l a r  i n t e r e s t  a r e  cowpeas, melon s e e d ,  

and yam Leans which a r e  v a l u a b l e  sou rce s  o f  p r o t e i n .  

Other  c a u s e s  of  reduced p r o t e i n  p roduc t i on  i n c l u d e  

l a c k  of  e f f e c t i v e  demand f o r  t r a d i t i o n a l  s o u r c e s  of 

p r o t e i n  and compet i t ion  between e x p o r t  and domes t ic  

marke t s  f o r  p r o t e i n - r i c h  foods  such  a s  g roundnuts  and 

soybeans .  I n c r e a s i n g  t h e  o u t p u t  of  o t h e r  p r o t e i n  r i c h  

foods  such a s  f i s h  may s o l v e  t h i s  problem wi thou t  

reduc ing  e x p o r t s .  

Tab le  3 . 2  shows some of t h e  s o u r c e s  of  p r o t e i n  

i n  f o u r  food groups :  legumes, s t a p l e  foods ,  mea t s ,  and 

f i s h .  The f i r s t  column g i v e s  t h e  q u a n t i t y  of  p r o t e i n  

i n  grams per  100 grams of  food.  The second column g i v e s  

t h e  pe rcen t age  of p r o t e i n  c a l o r i e s  c o n t a i n e d  i n  a  u n i t  

of t h e  food.  For  example, 7 . 3  p e r c e n t  of  t h e  c a l o r i e s  

con t a ined  i n  maize a r e  d e r i v e d  from p r o t e i n ,  w h i l e  i n  

f r e s h  f i s h ,  6 0 . 8  p e r c e n t  o f  t h e  c a l o r i e s  a r e  from 



T a b l e  3 .2  

Compar i son  o f  P r o t e i n  s o u r c e s *  

S o u r c e  

-- 

Q u a n t i t y  o f  Amino A c i d s  bng./lOOg. f o o d )  

T o t a l  
P r o t e i n  P r o t . -  E s s e n t i a l  Methionine T r y p t o -  Lysine Th reo -  Chem. P r i c e  
g /100g.  C a l .  % Amino phan  n i n e  S c o r e  Kobo/100g 

A c i d s  

w a n  38 .0  39.4 1 6 , 3 3 9  525  532 2653 1 6 0 3  66 n . a .  
Melon 25 .8  1 5 . 7  1 0 , 4 9 0  64 8  n . a .  833  1 0 7 6  6  0  3 . 3 1  
Y a m  b e a n  1 8 . 5  n .  a .  7 , 6 9 6  352 n . a .  1258  758 6  6  n .  a .  
Cowpea 23.4 23.7 8 , 6 4 0  273 254 1599 842  5  8  1 .66  
L o c u s t  b e a n  32 .3  26.3 1 1 , 8 4 4  310 289 2089 1008  56 20 .00  

S t a p l e  f o o d s  
Ma ize  
M i l l e d  R i c e  
P a r b o i l e d  R i c e  
C a s s a v a  ( g a r i )  
Yam 

Meat 
Beef  6 V e a l  1 7 . 7  29 .3  7 , 8 7 5  478 n .  a .  1 5 7 3  812  7  0  7 .94  
Beef  o f f a l s  16 .0  47 .8  7 , 4 6 5  37 6  172  1249  714 67 9.26 
C h i c k e n  20 .0  42 .7  8 , 3 8 0  502 205 1 5 9 0  7  94 6 9  5 .29  
Mut ton  1 5 . 6  21 .0  6 , 7 0 0  383 1 9 8  1275  7  3  3  7  0  8 . 8 1  
Mut ton  o f f  a l s  1 6 . 0  47 .8  n . a .  333 24 6  1357  7  58 n . a .  n . a .  

F i s h  
F r e s h  f i s h  1 8 . 8  60 .8  8 , 4 6 5  53 9  n . a .  1 7 1 3  8  6 1  7  2  6.39 
C a t f i s h ,  c a r p ,  e tc .  1 8 . 0  8 0 . 0  8 , 1 2 4  665  n . a .  1590  789 69 n . a .  
M a c k e r e l  27 .0  48 .0  1 1 , 3 6 7  657 n . a .  2328 1067  67 3.09 
C u r e d  f i s h  40 .0  61 .3  1 8 , 2 8 1  127  4  n . a .  3  68 0  1 9 9 0  7  1 5.79  
F i s h  mea l  75 .0  87.7 3 0 , 3 6 0  2052 n . a .  5808 3180 6  5  n . a .  

n . a .  = n o t  a v a i l a b l e  

 he f i g u r e s  i n  t h i s  t a b l e  a r e  computed f rom Amino A c i d  C o n t e n t  o f  Foods  ( P r o v i s i o n a l l ,  by FAO's Food Consumpt ion  a n d  
P l a n n i n g  B r a n c h ,  N u t r i t i o n  D i v i s i o n ,  Rome, 1 9 6 3 ;  Annual  A b s t r a c t  o f  S t a t i s t i c s ,  F.O.S. L a g o s ,  N i g e r i a ;  and  " A n a l y s i s  o f  S t a p l e  
P r i c e  B e h a v i o r  i n  W. N i g e r i a , "  A l a n  Thodey,  d o c t o r a l  d i s s e r t a t i o n ,  U n i v e r s i t y  o f  I l l i n o i s ,  Urbana ,  1969 .  



p r o t e i n .  The n e x t  column g i v e s  t h e  q u a n t i t y  of  t o t a l  

e s s e n t i a l  amino a c i d s  i n  m i l l i g r a m s  p e r  100 grams of 

food .  Th i s  i s  a  measure of  t h e  q u a l i t y  o f  p r o t e i n  con- 

t a i n e d  i n  a  g iven  food.  The n e x t  f o u r  columns g i v e  quan- 

t i t i e s  of  f o u r  of  t h e  e s s e n t i a l  amino a c i d s  t h a t  a r e  

cons ide r ed  most l i m i t i n g  i n  n a t u r a l l y  produced food i n  

N ige r i a  ( 3 3 ) .  Chemical s c o r e ,  n e x t  column, i s  c o n s i d e r e d  

a n o t h e r  measure o f  q u a l i t y  of  t h e  food p r o t e i n .  The 

chemical  s c o r e  i s  computed by e x p r e s s i n g  t h e  c o n t e n t  

of  each  e s s e n t i a l  amino a c i d  i n  a  food p r o t e i n  a s  a  pe r -  

c e n t a g e  of  t h e  c o n t e n t  of  t h e  same amino a c i d  i n  t h e  

same q u a n t i t y  o f  egg.' The amino a c i d  which shows t h e  

l o w e s t  pe r cen t age  i s  c a l l e d  t h e  l i m i t i n g  amino a c i d .  

T h i s  l o w e s t  p e r c e n t a g e  i s  t h e  chemica l  s c o r e .  The l a s t  

column g i v e s  r e t a i l  p r i c e ,  i n  l i e u  of  c o s t  o f  p r o d u c t i o n ,  

i n  kobo2 pe r  100 grams of  food f o r  e a c h  food l i s t e d .  

P lann ing  f o r  i n c r e a s e d  p roduc t i on  o f  p r o t e i n -  

r i c h  foods  i s  e s s e n t i a l l y  p l ann ing  f o r  i n c r e a s e d  pro-  

d u c t i o n  i n  t h r e e  of  t h e  f o u r  s u b s e c t o r s  o f  t h e  a g r i -  

c u l t u r a l  s e c t o r  o f  t h e  economy. Legumes and s t a p l e  

foods  f a l l  i n t o  t h e  food c r o p  s u b s e c t o r ,  meat i s  t h e  

s u b j e c t  m a t t e r  of l i v e s t o c k  w h i l e  f i s h  be longs  t o  t h e  

'FAO u s e s  t h e  amino a c i d  composi t ion  o f  egg a s  
a  r e f e r e n c e  o r  s t a n d a r d .  

L 1 kobo = . O 1  Na i r a .  Na i ra  i s  t h e  N ige r i an  mone- 
t a r y  u n i t  and one Naira  i s  e q u i v a l e n t  t o  abou t  one  and 
one-hal f  U . S .  d o l l a r  ( i . e . ,  W 1 . O O  = $ 1 . 5 0 ) .  



f i s h e r i e s  subsec to r .  I n  seeking s o l u t i o n s  t o  t h e  problem 

of m a l n u t r i t i o n ,  w e  must seek  p o l i c i e s  t h a t  w i l l  coord i -  

n a t e  e f f o r t s  i n  a l l  t h e  subsec to r s .  Each food group has  

problems t h a t  must be considered i n  a l l o c a t i n g  r e sources  

f o r  t h e  development of t h e  d i f f e r e n t  subsec to r s .  These 

problems inc lude  changes i n  t h e  product ion p a t t e r n s ,  

compet i t ion  between domestic and expor t  markets ,  impor t s  

of high p r o t e i n  foods,  employment, mig ra t ion ,  and income 

problems. 

I t  can be seen  from Table 3 . 2  t h a t  legumes, 

meats,  and f i s h  a r e  good sources  of p r o t e i n  bo th  i n  

q u a n t i t y  and i n  q u a l i t y .  F i s h  r a t e s  h igher  t han  meat 

i n  p r o t e i n  c o n t e n t ,  p r o t e i n - c a l o r i e  p e r c e n t ,  and t o t a l  

e s s e n t i a l  amino a c i d  con ten t .  A s  a  source of  methionine,  

l y s i n e ,  and th reon ine ,  f i s h  i s  s u p e r i o r  t o  meat. The 

chemical s c o r e s  of meats and f i s h  a r e  s i m i l a r .  W e  cannot  

compare t h e  p r o t e i n  c o n t e n t  f i g u r e s  f o r  legumes w i t h  

those  f o r  meat and f i s h  wi thout  t ak ing  t h e  high water  

c o n t e n t s  of t h e  animal products  i n t o  cons ide ra t ion .  

However, looking a t  t h e  f i g u r e s  f o r  cured ,  o r  p a r t i a l l y  

d r i e d  f i s h ,  one s e e s  t h a t  i n  t h i s  form, f i s h  has  more 

e s s e n t i a l  amino a c i d s  and a  higher  chemical s c o r e  than  

any of t h e  legumes. 

I d e a l l y ,  it would be in format ive  t o  be a b l e  t o  

i nc lude  c o s t  of producing p r o t e i n  from t h e s e  a l t e r n a t i v e  

sources ,  bu t  a t  t h e  p r e s e n t  s t a t e  of our  knowledge, w e  



do no t  have such informat ion.  However, it could be 

argued t h a t  t h e  c o s t  of p r o t e i n  t o  t h e  consumer, i . e . ,  

t h e  p r i c e  t h e  consumer pays i s  t h e  r e l e v a n t  in format ion  

i n  terms of t h e  o b j e c t i v e  of  making balanced d i e t s  

a v a i l a b l e  a t  t h e  cheapes t  p o s s i b l e  c o s t  t o  t h e  consumer. 

The r e t a i l  p r i c e  which t h e  consumer pays i s  such  a  c o s t .  

The r e t a i l  p r i c e  of f i s h  i s ,  i n  g e n e r a l ,  lower than  t h a t  

of meat per  1 0 0  grams of p r o t e i n .  The r e t a i l  p r i c e s  of 

most legumes, however, a r e  much lower than  t h e  p r i c e s  

of f i s h .  For example, t h e  p r i c e  of 1 0 0  grams of p r o t e i n  

from cowpeas, which a r e  consumed i n  g r e a t  q u a n t i t i e s ,  i s  

7 .1  kobo, whereas 1 0 0  grams of  p r o t e i n  from f r e s h  f i s h  

i s  3 3 . 9  kobo. However, cowpeas have a  lower chemical  

s c o r e  than  f i s h .  

The c o n t r i b u t i o n  of t h e  f i s h e r i e s  subsec to r  t o  

GDP is  low. I n  1966/67, on ly  3 . 4  pe rcen t  of  t h e  GDP 

came from f i s h e r i e s .  This  r e l a t i v e  c o n t r i b u t i o n  was 

reduced t o  1 . 2  pe rcen t  of GDP by 1971 because of t h e  

tremendous i n c r e a s e  i n  crude o i l  p roduct ion .  However, 

i n  o r d e r  t o  so lve  t h e  problem of m a l n u t r i t i o n  w e  need 

p r o t e i n - r i c h  foods and t h e  f i s h e r i e s  subsec to r  can 

provide  such food. With t h e  changing p a t t e r n s  of c r o p  

product ion i n  Niger ia  by which c a s h  c r o p s  a r e  d i s p l a c i n g  

t r a d i t i o n a l  sources  of p r o t e i n  and c a l o r i e s ,  and wi th  

t h e  p r o j e c t e d  excess  demand f o r  melon seed ,  maize,  and 



yams (Table 3 . 1 )  and p r o j e c t e d  d e c l i n e  i n  p r o d u c t i o n  

(Table  3 .31,  w e  need t o  deve lop  f i s h e r i e s  a s  a  p r imary  

s o u r c e  o f  p r o t e i n - r i c h  food.  

I n  o r d e r  t o  deve lop  l i v e s t o c k  ( p o u l t r y  i n c l u d e d )  

w e  need f e e d  g r a i n s  and p a s t u r e .  Th i s  i m p l i e s  t h a t  

l i v e s t o c k  w i l l  compete w i t h  c a s h  c r o p s  f o r  t h e  u s e  of  

l a n d ,  u n l e s s  g r a i n  y i e l d s  expand,  and compete w i t h  

peop le  f o r  consumption of  g r a i n s .  But l i v e s t o c k  i s  

n o t  a  cheap s o u r c e  of  c a l o r i e s .  Over-emphasis on  l i v e -  

s t o c k  development may c r e a t e  a  c a l o r i e  s h o r t a g e .  T h i s  

i s  p o s s i b l e  because  t h e  animal  i n d u s t r i e s  now be ing  

developed i n  Niger ia - -pou l t ry  and hog p roduc t i on  i n  

p a r t i c u l a r - - c o n v e r t  c e r e a l  g r a i n s  i n t o  meat .  I f  t h i s  

expands w i t h o u t  s u f f i c i e n t  expans ion  i n  g r a i n  y i e l d s  

t o  m e e t  bo th  human and animal  demand, t h e  long-run 

e f f e c t  w i l l  be a  c a l o r i e  s h o r t a g e .  W e  must t h e r e f o r e  

a s k :  Is t h e r e  an  a l t e r n a t i v e  s o u r c e  of  p r o t e i n ,  i n  

which p r o t e i n  p roduc t i on  does  n o t  compete w i t h  t h e  pro-  

d u c t i o n  of  c a l o r i e s ?  Such a  s o u r c e  i s  f i s h e r i e s .  I t  

may be  argued t h a t  soybean i s  a n  e q u a l l y  good s o u r c e  

of  p r o t e i n .  Th i s  is  t r u e ,  b u t  soy bean i s  y e t  t o  be 

i n t roduced  i n t o  N ige r i an  cooking.  When t h e  p l a n n e r s  

i n t roduced  t h i s  c r o p  t o  N i g e r i a ,  it was t o  be  a  food 

c r o p  which was t o  be  consumed l o c a l l y  because  it i s  

r i c h  i n  p r o t e i n ,  a s  c an  be s e e n  i n  Tab l e  3 .2 .  However, 

t h e  f a rmer s  pe r ce ived  soy bean d i f f e r e n t l y .  They 



Table  3 . 3  

P r o j e c t e d  S u r p l u s  i n  Some S e l e c t e d  Food P r o d u c t s  
(1000m. t o n s )  

Crops 197 5 1980 1985 

Legumes 

Soybean 
Melon 
Yam bean 
Cowpea 
Locust  bean 

S t a p l e  food 

Maize 
R i c e  
Cassava ( g a r i )  
Yam 

Source:  Unpublished working paper  of  t h e  NADC's sub- 
committee on food c r o p s ,  May, 1971.  



accep ted  and adopted soy beans a s  a  c a s h  c r o p ,  an  

a d d i t i o n a l  s o u r c e  o f  income. F i s h  does  n o t  have t h i s  

problem i n  t h a t  it i s  a  t r a d i t i o n a l  sou rce  of p r o t e i n  

l i k e  meat and such  legumes a s  melon, cowpeas, e tc .  

A g r i c u l t u r a l  development p lann ing  i n  N ige r i a  must i n c l u d e  

i n v e s t i g a t i o n s  i n t o  f i s h e r i e s  a s  a  sou rce  of  p r o t e i n .  

System I d e n t i f i c a t i o n  

F i s h e r i e s  Subsec to r . - -F i she r i e s  is one of  t h e  

f o u r  s u b s e c t o r s  o f  t h e  a g r i c u l t u r a l  s e c t o r  o f  t h e  

Niger ian  economy. The o t h e r s  a r e  f o r e s t r y ,  l i v e s t o c k ,  

and c r o p s .  I t  i s ,  l i k e  l i v e s t o c k  and c r o p s ,  a  s o u r c e  

of food and,  being s o ,  must compete w i t h  them f o r  pro-  

d u c t i o n  r e s o u r c e s  and t h e  consumer ' s  n a i r a .  Unl ike  them, 

it  i s  t h e  one i n d u s t r y  and sou rce  of food i n  which man 

s t i l l  p l a y s  h i s  p r i m i t i v e  r o l e  of h u n t e r ,  though w i t h  

much more complex and e f f i c i e n t  t o o l s .  F o r e s t r y  i s  

d i f f e r e n t ,  bu t  i t ,  t o o ,  competes f o r  l a n d ,  l a b o r ,  and 

c a p i t a l .  The most d i r e c t  compe t i t o r  f o r  t h e  consumer ' s  

n a i r a  i s  bee f .  These i n t e r s e c t o r a l  i n t e r a c t i o n s  a r e  

inc luded  i n  t h e  model (shown i n  F i g u r e  4 . 1  i n  t h e  n e x t  

c h a p t e r )  d e s c r i b i n g  t h e  f i s h e r i e s  s e c t o r  a s  a  sys tem 

of s i x  components. The model p r e sen t ed  i n  Chapter  I V  

i s  a  concep tua l  framework which w e  lmpe w i l l  be u s e f u l  

i n  s t udy ing  t h e  s t r u c t u r e  of  t h e  i n d u s t r y .  



I n  order  t o  understand t h e  s t r u c t u r e  of  t h e  

i n d u s t r y ,  we must o b t a i n  informat ion on i t s  a c t i v i t i e s - -  

ha rves t ing ,  p rocess ing ,  marketing and d i s t r i b u t i o n ,  and 

resource  a l l o c a t i o n .  S p e c i f i c  d a t a  t o  be sought w i l l  

i nc lude  a c t u a l  product ion per  f isherman-year.  Th i s  could  

be compared with  some product ion  goa l  per  f isherman-year 

t o  provide  an i n s i g h t  i n t o  t h e  success  o r  f a i l u r e  of 

e x i s t i n g  p o l i c y  t o o l s  designed t o  i n c r e a s e  product ion .  

I n  a d d i t i o n ,  informat ion m u s t  be ob ta ined  on process ing  

methods wi th  a  view t o  determining t h e  d i f f e r e n c e  between 

t o t a l  c a t c h  and t h e  a c t u a l  amount t h a t  r eaches  t h e  

market. This  w i l l  enab le  us  t o  determine t h e  l e v e l  of 

wastage i n  t h e  process ing  and d i s t r i b u t i o n  p rocesses .  

Market informat ion on demand, v i l l a g e  p r i c e s ,  and r e t a i l  

p r i c e s  w i l l  h e l p  i n  t h e  e s t i m a t i o n  of f i shermen ' s  

income and hence t h e i r  e f f e c t i v e  demand f o r  consumer 

goods. Included i n  market in format ion  a r e  c o s t s  of 

f a c t o r  i npu t s  such a s  boa t s ,  outboard engines ,  n e t s ,  

g e a r ,  labor (h i r ed  and imputed) , e t c .  Other v a r i a b l e s  

t h a t  w i l l  be considered a r e  e s s e n t i a l l y  exogenous 

v a r i a b l e s  such a s  p o l i c y  v a r i a b l e s  o r  environmental  

f a c t o r s .  

Choice of Canoe Component.--This s tudy  w i l l  be 

l i m i t e d  t o  t r a d i t i o n a l  c o a s t a l  f i s h i n g  even though t h e  

main o b j e c t i v e  of t h e  government i s  t o  develop t h e  e n t i r e  

f i s h e r i e s  i n d u s t r y  wi th  a  view t o  op t imiz ing  f o r e i g n  



exchange  e x p e n d i t u r e  on  f i s h  p r o d u c t s ,  t o  i n c r e a s i n g  

p r o t e i n  i n t a k e  p e r  c a p i t a ,  and t o  i n c r e a s i n g  f i s h e r m e n ' s  

income. A f t e r  t h e  model t h a t  w i l l  b e  p roposed  h e r e  h a s  

been t e s t e d  and p roven  u s e f u l ,  t h e  a p p r o a c h  c a n  b e  

a p p l i e d  t o  s t u d y  t h e  o t h e r  components  which i n c l u d e  l a k e ,  

r i v e r i n e ,  pond,  t r a w l i n g ,  and d i s t a n t - w a t e r  f i s h e r i e s .  

The choice o f  t h e  c a n o e  component a s  a n  i l l u s -  

t r a t i v e  example is d u e  t o  t h e  s i g n i f i c a n t  p l a c e  it  

o c c u p i e s  i n  t h e  d o m e s t i c  p r o d u c t i o n  of  f i s h  and t o  t h e  

number of p e o p l e  engaged i n  i t .  Some o f  t h e  s p e c i f i c  

r e a s o n s  f o r  t h e  c h o i c e  a r e :  F i r s t l y ,  63 .5  p e r c e n t  o f  

N i g e r i a ' s  d o n e s t i c  f i s h  p r o d u c t i o n  comes from t h i s  c o m -  

ponen t  and a b o u t  4 p e r c e n t  o f  t h e  N i g e r i a n  p o p u l a t i o n  

depend on t h i s  sector o f  t h e  f i s h i n g  i n d u s t r y  and l i v e  

i n  r u r a l  a r e a s .  Second ly ,  t h e r e  i s  a  growing emphas i s  

by t h e  government  on r u r a l  development  i n  g e n e r a l ,  and 

w e  hope t h a t  by s t a r t i n g  t h i s  r e s e a r c h  e f f o r t  on  c a n o e  

f i s h e r i e s ,  we may be  a b l e  t o  p r o v i d e  some i n f o r m a t i o n  

which w i l l  h e l p  t h e  government  i n  i t s  p o l i c y  f o r m u l a t i o n ,  

p a r t i c u l a r l y  on  r u r a l  deve lopment ,  f o r  t h e  1975/79 d e v e l o p -  

ment p l a n .  T h i r d l y ,  a n  u n d e r s t a n d i n g  o f  t h e  c a n o e  c o m -  

ponen t  may l e a d  t o  i d e n t i f i c a t i o n  o f  i n d i v i d u a l s  or 

g r o u p s  o f  them t h a t  c o u l d  b e  encouraged t o  move e i t h e r  

v e r t i c a l l y  u p  t o  t h e  t r a w l i n g  component,  or t o  o t h e r  

s o u r c e s  o f  income o u t s i d e  t h e  f i s h i n g  i n d u s t r y .  F i n a l l y ,  

f i s h i n g  was t h e  main i n d u s t r y  i n  m o s t  of  t h e  c o a s t a l  



a r e a s  of N i g e r i a  w i t h  t h e  e x c e p t i o n  of  c o a s t a l  i n d u s t r i a l  

c e n t r e s  l i k e  Lagos, P o r t  H a r c o u r t ,  S a p e l e ,  e t c .  p r i o r  

t o  t h e  d i s c o v e r y  and subsequen t  p r o d u c t i o n  o f  c r u d e  o i l ,  

c o n s t r u c t i o n  of  r e f i n e r i e s ,  p lanned c o n s t r u c t i o n  of  

f e r t i l i z e r  f a c t o r i e s ,  e tc .  We may be a b l e  t o  i d e n t i f y  

changes  i n  t h e  s t r u c t u r e  of  employment o p p o r t u n i t i e s ,  

a l t e r n a t i v e  s o u r c e s  of income, and development  oppor-  

t u n i t i e s  w i t h i n  t h e  f i s h e r i e s  i n d u s t r y  i t s e l f .  T h i s  

i n f o r m a t i o n  w i l l ,  h o p e f u l l y ,  be u s e f u l  i n  p r o v i d i n g  

c r i t e r i a  f o r  d i r e c t i n g  r u r a l  development  p o l i c i e s .  

I n  t h e  canoe  component t h e r e  a r e  hundreds  o f  

v i l l a g e s  a l o n g  t h e  f i s h i n g  a r e a .  The p o p u l a t i o n  c o n s i s t s  

o f  N i g e r i a n s  and m i g r a n t s  from n e i g h b o r i n g  A f r i c a n  

c o u n t r i e s .  T h e i r  f i s h i n g  r a n g e  h a r d l y  g o e s  beyond two 

m i l e s  from t h e  s h o r e .  A more d e t a i l e d  d e s c r i p t i o n  of  

t h i s  component and the o t h e r  components was g i v e n  

e a r l i e r  i n  Chapter  I. 

Domestic f i s h  p r o d u c t i o n  i n  1970 was abou t  

1 
148,000 m e t r i c  t o n s  of  which 81,000 m e t r i c  t o n s ,  more 

t h a n  h a l f  t h e  t o t a l ,  came from t h e  canoe component.  I n  

t h a t  same y e a r ,  aLout  40 p e r c e n t  of f i s h  consumption 

was impor ted .  

 nowle ledge a b o u t  d o m e s t i c  p r o d u c t i o n  i s  p o o r .  
D i f f e r e n t  r e p o r t s  g i v e  d i f f e r e n t  p r o d u c t i o n  f i g u r e s .  
T h i s  and o t h e r  b a s i c  d a t a  problems a r e  d i s c u s s e d  i n  
Chap te r  V I .  



A s e r i o u s  problem i n  t h i s  component conce rns  t h e  

l a b o r  f o r c e  invo lved .  I n  t h e  a r e a  where t h i s  s e c t o r  i s  

l o c a t e d ,  t h e  l a b o r  f o r c e  was e s t i m a t e d  a s  1 . 4 1  m i l l i o n  

by t h e  1952-53 census  ( t he  on ly  r e l i a b l e  c ensus  t o  d a t e )  

of which 1 . 1 2  m i l l i o n  w e r e  e i t h e r  f u l l - t i m e  o r  p a r t - t i m e  

f i she rmen .  The development dilemma t h e n  i s ,  " S h a l l  w e  

encourage  c o a s t a l  t r a w l i n g  a t  t h e  expense  of t h e  t r a -  

d i t i o n a l  c o a s t a l  f i s h i n g ? "  I f  w e  do ,  w e  may end up 

w i t h  a  h igh  r a t e  of s t r u c t u r a l  unemployment. T h i s  w i l l  

be a  "bad" w h i l e  t o  i n c r e a s e  f i s h  p roduc t i on  p e r  f i s h e r -  

man i n  t h i s  component may be a "good. " Other  "goods" 

i n c l u d e  i n c r e a s e d  income f o r  f i she rmen ,  r e d u c t i o n  i n  

f i s h  p r i c e s  p a i d  by consumers,  and expanded market  f o r  

d o m e s t i c a l l y  produced consumer goods such  a s  t e x t i l e  and 

b u i l d i n g  m a t e r i a l s .  How much of a  "good" shou ld  be  

o b t a i n e d  i s  r e l a t e d  t o  t h e  c o s t  of  o b t a i n i n g  it. 

Modeling P r i o r i t i e s . - - I n  terms of modeling p r i -  

o r i t i e s  w i t h i n  t h e  f i s h e r i e s  s u b s e c t o r ,  w e  f e e l  t h a t  t h e  

canoe component should  be g iven  t h e  h i g h e s t  p r i o r i t y .  

The r e a s o n s  f o r  t h i s  w e r e  d i s c u s s e d  e a r l i e r .  The n e x t  

component would be ponds o r  f i s h  farming.  I n  terms of  

p roduc t i on  of f i s h  t h e  ponds component is  n o t  i m p o r t a n t .  

I n  1970 on ly  . 0 5  p e r c e n t  of  t o t a l  f i s h  p r o d u c t i o n  came 

from t h i s  component, b u t  i n  t e r m s  of  a l l o c a t i o n  of  

f unds ,  tile component becomes impor t an t .  About 1 3  p e r -  

c e n t  o f  a l l  f unds  a l l o c a t e d  t o  f i s h e r i e s  development i n  
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t h e  n a t i o n  i s  c u r r e n t l y  a l l o c a t e d  t o  f i s h  ponds. A l l o -  

c a t i o n  t o  f i s h  ponds i s  h i g h e r  t h a n  t h a t  a l l o c a t e d  t o  

tlle r i v e r i n e  component which gave  a b o u t  27  p e r c e n t  of  

t h e  t o t a l  p r o d u c t i o n  i n  1970,  and t h e  l a k e  component 

which produced a b o u t  9 p e r c e n t  of  t h e  t o t a l  d o m e s t i c  

p r o d u c t i o n  of  f i s h .  I n  modeling t h e  ponds component,  

w e  hope t o  be  a b l e  t o  answer t h e  q u e s t i o n :  Is t h i s  a 

m i s - a l l o c a t i o n  of  r e s o u r c e s  o r  a r e  t h e r e  r e a s o n s  o t h e r  

t h a n  f i s h  p r o d u c t i o n  t h a t  w i l l  j u s t i f y  a l l o c a t i n g  

1 3  p e r c e n t  of  f u n d s  t o  a component t h a t  produced .05 p e r -  

c e n t  of  t o t a l  domes t i c  o u t p u t  and i s  n o t  expec ted  t o  

produce  more t h a n  .06 p e r c e n t  by 1985? 

T h i s  w i l l  be fo l lowed  w i t h  model ing  of t h e  t r a w l -  

i n g  components.  P r e s e n t l y ,  t r a w l i n g  i s  dominated by 

b i g  f i s h i n g  companies l o c a t e d  i n  urban c e n t e r s .  It i s  

t h e  most l o g i c a l  s t a g e  t o  which f i r m s  i n  t h e  canoe  com- 

ponen t  c o u l d  move a s  a r e s u l t  of  t e c h n o l o g i c a l  advance-  

ment.  F u r t h e r ,  it p r o v i d e s  a n  a l t e r n a t i v e  s o u r c e  of  

employment f o r  f i she rmen  who may want t o  h i r e  t h e i r  

l a b o r  s e r v i c e s  o u t  f o r  pay.  I t ,  i n  t h i s  a u t h o r ' s  

o p i n i o n ,  h a s  t h e  g r e a t e s t  p o t e n t i a l  b o t h  f o r  moderni- 

z a t i o n  and i n c r e a s e d  p r o d u c t i o n .  Modeling o f  t h e  l a k e  

and r i v e r i n e  components w i l l  f o l l o w .  W e  p u t  t h e  l o w e s t  

p r i o r i t y  on modeling t h e  d i s t a n t - w a t e r  f i s h e r i e s  com- 

ponent  because  N i g e r i a  d o e s  n o t  have what c a n  be  

d e s c r i b e d  a s  d i s t a n t - w a t e r  t r a w l e r s  a t  p r e s e n t .  



S t a r t i n g  such  a component r e q u i r e s  heavy i n v e s t m e n t  b o t h  

by t h e  government f o r  p o r t  f a c i l i t i e s  and by t h e  p r i v a t e  

s e c t o r  f o r  a c q u i r i n g  v e s s e l s  and t h e  n e c e s s a r y  s t a f f  t o  

o p e r a t e  them. I n  a d d i t i o n ,  i n t e r n a t i o n a l  c o m p e t i t i o n  on 

t h e  h i g h  s e a s  i s  i n t e n s e  and t h e r e  i s  no e v i d e n c e  t h a t  

N i g e r i a  h a s  any compara t ive  advan tage  o v e r  t h e  a l r e a d y  

e s t a b l i s h e d  Russ ian ,  American, and J a p a n e s e  d i s t a n t -  

w a t e r  t r a w l e r s .  I t  may, however, be  i n f o r m a t i v e  t o  

d e t e r m i n e  i f  development of  d i s t a n t - w a t e r  f i s h i n g  w i l l  

be p r o f i t a b l e ,  o r  i f  it w i l l  be c h e a p e r  t o  buy f i s h  

from f o r e i g n  v e s s e l s  and u s e  it t o  produce  s t o c k  f i s h  

l o c a l l y ,  o r  i f  i m p o r t i n g  s t o c k  f i s h  w i l l  be c h e a p e r .  

We w i l l  a l s o  want t o  know what t h e  impact  of  s u c h  a 

development  p r o j e c t  a s  d i s t a n t - w a t e r  f i s h e r i e s  w i l l  b e  

on t h e  o t h e r  components.  These and o t h e r  s i m i l a r  

q u e s t i o n s  c a n  be a d d r e s s e d  by GSASA. 

I n  t h e  p r e c e d i n g  s e c t i o n s  w e  a rgued t h a t  t h e r e  

i s  a need f o r  i n c r e a s e d  p r o d u c t i o n  o f  p r o t e i n - r i c h  

f o o d s ,  t h a t  l a c k  of e f f e c t i v e  demand f o r  food c r o p s ,  

coup led  w i t h  t h e  expans ion  of  c a s h  c r o p s ,  reduced t h e  

p r o d u c t i o n  of p r o t e i n - r i c h  f o o d s  from t r a d i t i o n a l  

s o u r c e s .  W e  a l s o  a rgued  t h a t  f i s h  cou ld  p r o v i d e  s u p p l e -  

mentary  p r o t e i n  f o r  b o t h  human consumption and animal  

f e e d .  F i s h e r i e s  i n d u s t r y  was d e s c r i b e d  a s  a  s u b s e c t o r  

of t h e  a g r i c u l t u r a l  s e c t o r  and w e  advanced r e a s o n s  f o r  

our  c h o i c e  of t h e  canoe component a s  a  s t a r t i n g  p o i n t  



f o r  our  s tudy .  I n  t h e  fol lowing s e c t i o n  some p l a u s i b l e  

po l i cy  t o o l s  f o r  and t h e  problem of f i s h e r i e s  development 

w i l l  be discussed. 

Pol icy  Tools and t h e  Problem 
of Uevelopment 

I n  o rde r  t o  he lp  op t imize  t h e  gene ra t ion  and 

u t i l i z a t i o n  of f o r e i g n  exchange and t h e  product ion  of 

f i s h  products ,  t h e  government can i n v e s t  i n :  (1) d i s t a n t  

water f i s h i n g  on a  l a r g e  s c a l e ,  ( 2 )  c o a s t a l  t r a w l i n g ,  

( 3 )  s t a t e  management and e x p l o i t a t i o n  of t h e  l a k e s  and 

t h e  r i v e r  systems, ( 4 )  c o n s t r u c t i o n  of f i s h i n g  p o r t s  and 

a l l  t h e  a n c i l l a r y  s e r v i c e s  t h a t  go wi th  it. The govern- 

ment could a l s o  buy outboard and inboard engines  and/or 

o t h e r  i n p u t s  and he lp  d i s t r i b u t e  them t o  t h e  f ishermen 

i n  t h e  t r a d i t i o n a l  s e c t o r .  P e t r o l  a t  subs id i zed  p r i c e s  

could be used f o r  running t h e  motorized boa t s  i n  o r d e r  

t o  i n c r e a s e  t h e  amount of e f f o r t  p u t  i n  by t h e  l o c a l  

f ishermen. Another p o s s i b l e  p o l i c y  a l t e r n a t i v e  i s  f o r  

t h e  government t o  employ a l l  t h e  f ishermen and s u p e r v i s e  

t h e i r  product ion.  This  w i l l  ensure  a  s t eady  income t o  

t h e  f ishermen. Various combinations of t h e s e  a r e  a l s o  

poss ib l e .  These by no means exhaust  a l l  t h e  p o s s i b l e  

po l i cy  t o o l s  that could be used.  

I f  w e  t a k e  t h e  approach of a  market economy, 

some of t h e  p o s s i b l e  s o l u t i o n s  w i l l  come through t h e  

ope ra t ions  of t h e  market. Generat ion of e f f e c t i v e  



demand and t h e  e l i m i n a t i o n  of  t h e  middleman i n  t h e  

market  system cou ld  r e s u l t  i n  i n c r e a s e d  income t o  t h e  

f i she rman  and ,  assuming a  p o s i t i v e l y  s l oped  supp ly  

c u r v e ,  i n c r e a s e d  o u t p u t s .  Improved t r a n s p o r t a t i o n  and 

s t o r a g e  f a c i l i t i e s  a r e  e s s e n t i a l  t o  t h e  r e d u c t i o n  of 

wastage .  The f low of i n£  ormat ion from r e s e a r c h  c e n t e r s ,  

t h e  governnen t ,  and from t h e  market  w i l l  h e l p  f i she rmen  

i n  t h e i r  decision-making p r o c e s s e s  and such  i n f o r m a t i o n  

shou ld  be made a v a i l a b l e .  

I f  t h e  i n i t i a l  c a p i t a l  i s  n o t  a v a i l a b l e ,  t h a t  

i s ,  i f  t h e  f i she rman  i s  unab l e  t o  a c q u i r e  f i s h i n g  

equipment and a Loa t ,  t h e r e  w i l l  be no i nves tmen t ,  

which i s  nece s sa ry  t o  i n c r e a s e  b o t h  t h e  p roduc t i on  of  

f i s h  and income t o  f i shermen.  To make c a p i t a l  a v a i l a b l e  

t o  the f i s h i n g  i n d u s t r y  i s  one p o s s i b l e  p o l i c y  t o o l .  

So lv ing  t h e  problem of m a l n u t r i t i o n  w i l l  r e q u i r e  

p o l i c y  t o o l s  t h a t  a r e  des igned  t o  i n c r e a s e  p r o t e i n  

supp ly  and i n t a k e .  One p o l i c y  t o o l  i s  t o  i n c r e a s e  

p r o t e i n  supply  from f i s h e r i e s .  There  a r e  o t h e r  means 

a p a r t  from f i s h  and l i v e s t o c k  p roduc t i on  o f  p roduc ing  

p r o t e i n .  One such  method i s  t o  s y n t h e s i z e  p r o t e i n  from 

n a t u r a l  g a s .  C o l l i n s  (11) r e p o r t e d  t h e  p o s s i b i l i t y  o f  

producing p r o t e i n  from n a t u r a l  g a s  and c la imed  t h a t  

about  two m i l l i o n  cub i c  f e e t  of  n a t u r a l  g a s  cou ld  

produce abou t  t e n  t o n s  of p u r e  p r o t e i n .  One advan tage  

of  t h e  approach proposed h e r e  i s  i t s  a b i l i t y  t o  a n a l y z e  



t h i s  a s  a  p o l i c y  a l t e r n a t i v e  and compare t h e  c o s t s  o f  

producing t e n  t o n s  of p r o t e i n  from f i s h  and from n a t u r a l  

g a s .  T h i s  p o l i c y  c a n  a l s o  be compared w i t h  two o t h e r s ,  

t h o s e  o f  s e l l i n g  t h e  n a t u r a l  g a s  and u s i n g  t h e  r e t u r n s  

on producing p r o t e i n  from f i s h  t h rough  f i s h e r i e s  

development o r  t o  buy p r o t e i n  abroad .  The consequences  

o f  such  a  p r o t e i n  p roduc t i on  from n a t u r a l  g a s  c a n  a l so  

be  s t u d i e d  ove r  t ime ,  and p rov ide  answers t o  such  

q u e s t i o n s  a s :  What happens t o  t h e  inves tment  i n  p r o t e i n  

p roduc t i on  i f  t h e  i n d u s t r i a l  demand f o r  n a t u r a l  g a s  

l e a d s  t o  h ighe r  p r i c e s  f o r  n a t u r a l  g a s ?  What of  t h e  

q u e s t i o n  of  consumer a c c e p t a b i l i t y  of  s y n t h e s i z e d  p ro-  

t e i n ?  How does  t h e  economic r e t u r n  i n  u s i n g  g a s  f o r  

p r o t e i n  compare w i t h  t h a t  of u s i n g  it t o  produce chemica l  

f e r t i l i z e r ?  What of  employment c o n s i d e r a t i o n s  i n  t h e  

l i v e s t o c k  and f i s h e r i e s  i n d u s t r i e s ?  A l l  t h e s e  q u e s t i o n s  

need long- term p r o j e c t i o n s  which o u r  approach  can  p r o v i d e .  

I n  o r d e r  t o  have a  s u s t a i n e d  growth o f  f i s h  pro-  

d u c t i o n ,  f i she rmen  ' s  income and reduced f o r e i g n  exchange 

e x p e n d i t u r e  on f i s h  p r o d u c t s ,  t h e r e  must  be r e s e a r c h  

on consumer t a s t e s  and p r e f e r e n c e s ,  q u a l i t y  o f  f i s h ,  

a v a i l a b i l i t y  of f i s h ,  performance of  t h e  marke t ,  e tc .  

Research cou ld  t h e r e f o r e  be an  a d m i s s i b l e  component o f  

a  p o l i c y  a l t e r n a t i v e  des igned  t o  a c h i e v e  t h e s e .  

F i g u r e s  4 . 3  and 4 . 4  i n  t h e  n e x t  c h a p t e r  show 

some of  t h e s e  p o l i c y  a l t e r n a t i v e s  and how t h e y  i n t e r a c t .  



"A P r i o r i "  R e a l i z a b i l i t y  

A l l  t h e  p o l i c y  a l t e r n a t i v e s  l i s t e d  i n  t h e  p re -  

ced ing  s e c t i o n  a r e  p h y s i c a l l y  r e a l i z a b l e .  B i o l o g i c a l  

r e s e a r c h  e f f o r t s  (16) have shown t h a t  f i s h  p roduc t i on  

can  be s u b s t a n t i a l l y  i n c r e a s e d  w i t h o u t  j e o p a r d i z i n g  t h e  

f i s h  p o p u l a t i o n .  There i s  enough c a p i t a l  i n  government 

and p r i v a t e  c o n t r o l  t o  c a r r y  o u t  t h e  inves tment  and 

employment p l a n s  ment ioned.  There  a r e  f i s h i n g  p o r t  s i tes  

f o r  t h e  c o n s t r u c t i o n  o f  adequa t e  f i s h i n g  t e r m i n a l s  

s i n c e  t h e  d e l t a ,  r i v e r s ,  l a k e s ,  and t h e  s e a  a r e  phys i -  

c a l l y  a c c e s s i b l e .  The problem i s  t h e r e f o r e  n o t  one  o f  

p h y s i c a l  r c a l i z a b i l i t y ,  b u t  whether  t h e  p o s s i b l e  p o l i c y  

a l t e r n a t i v e s  w i l l  have t h e  d e s i r e d  e f f e c t .  

It  i s  d i f f i c u l t  t o  s e p a r a t e  s o c i a l ,  p o l i t i c a l ,  

and economic f a c t o r s  when d i s c u s s i n g  r e a l i z a b i l i t y  

because  t hey  a r e  s o  i n t e r t w i n e d .  Each of t h e  p l a u s i b l e  

p o l i c y  a l t e r n a t i v e s  w i l l  be d i s c u s s e d  t o  a s s e s s  why 

i t  i s  o r  i s  n o t  r e a l i z a b l e .  

The f i r s t  t h r e e  a l t e r n a t i v e s  a r e  e s s e n t i a l l y  a  

government take-over  of p a r t  of t h e  f i s h i n g  i n d u s t r y .  

If t h e  government i n v e s t e d  i n  i n d u s t r i a l  f i s h i n g  and 

t h e  c o a s t a l  t r a w l i n g  and f i s h i n g  p o r t s ,  t h e  government 

would be competing d i r e c t l y  w i t h  p r i v a t e  i n v e s t o r s  and 

t h i s  may be a  ve ry  poor p o l i c y  s t r a t e g y  i f  N i g e r i a  i s  

t o  r e t a i n  he r  p r e s e n t  " f r e e  e n t e r p r i s e "  system. Govern- 

ment unde r t ak ings  i n  bus ine s s  have had a  long h i s t o r y  of  



f a i l u r e s  because  o f  i n e f f i c i e n c y  and rnal- investment.  

The o p p o r t u n i t y  c o s t  t o  t h e  n a t i o n  of such a n  inves tment  

cou ld  be much g r e a t e r  t h a n  t h e  b e n e f i t s  a c c r u i n g  t o  t h e  

n a t i o n  from it. Th i s  r u l e s  o u t  d i r e c t  government 

involvement i n  t h e  i n d u s t r y .  

Should t h e  government employ a l l  t h e  f i she rmen ,  

t h e r e  would be guaran teed  income f o r  them. Whether 

t h e i r  i n c e n t i v e  f o r  i nc r ea sed  p roduc t i on  and t h e i r  

w i l l i n g n e s s  t o  bear  c o s t s  would be k i l l e d  o r  n o t  i s  

an e m p i r i c a l  q u e s t i o n .  The r e a l  q u e s t i o n  is:  Is  it 

f e a s i b l e ?  L e t  u s  assume, f o r  t h e  moment, t h a t  t h e  

government d e c i d e s  t o  employ a l l  t h e  f i shermen  and pay 

each  of them 15  n a i r a  ($22.50) pe r  month. It w i l l  c o s t  

t h e  government abou t  180 m i l l i o n  n a i r a  ($270 m i l l i o n s )  

a  y e a r ,  e x c l u s i v e  of a d m i n i s t r a t i v e  c o s t s ,  t o  o p e r a t e  

t h e  program. The t o t a l  n a t i o n a l  a l l o c a t i o n  f o r  t h e  

e n t i r e  f i s h e r i e s  i n d u s t r y  i s  1 4  m i l l i o n  n a i r a  ($21 

m i l l i o n )  f o r  t h e  1970-74 development p l a n  (25)  . 
Government employment of  f i she rmen ,  a  program t h a t  

w i l l  c o s t  abou t  13 t imes  what t h e  qovernment p l a n s  t o  

spend i n  f o u r  y e a r s ,  i s  t h e r e f o r e  n o t  f i s c a l l y  f e a s i b l e  

u n l e s s  government revenue from f i s h  s a l e s  i s  g r e a t e r  

t h a n  o r  equa l  t o  t h e  t o t a l  c o s t  i n c u r r e d .  

I f  t h e  government provided f r e e  and/or s u b s i d i z e d  

i n p u t  t o  i n d u s t r i a l  and c o a s t a l  t r a w l i n g ,  t h e  e x i s t i n g  

b ig  f i s h i n g  companies may out-compete t h e  sma l l  l o c a l  



f i s h e r m e n .  I n  the c o a s t a l  r e g i o n s  o f  t h e  Wes te rn ,  Mid- 

w e s t e r n ,  and R i v e r s  S t a t e s ,  where 8 0  p e r c e n t  o f  t h e  l a b o r  

f o r c e  i s  d e p e n d e n t  on f i s h i n g ,  t h i s  c o m p e t i t i o n  may 

r e s u l t  i n  s t r u c t u r a l  unemployment i f  t h e  f i s h e r m e n  a r e  

d r i v e n  o u t  o f  f i s h i n g .  I n  a  c o u n t r y  where  u r b a n  unemploy- 

ment h a s  l o n g  been  a  ma jo r  p rob lem,  a  p o l i c y  a l t e r n a t i v e  

t h a t  a d d s  s t r u c t u r a l  unemployment i n  r u r a l  a r e a s  t o  t h e  

u r b a n  unemployment would b e  a  d o u b l e  t r a g e d y .  

I t  would be  a  d o u b l e  t r a g e d y  i n  t h e  s e n s e  t h a t  

t h e  program would n o t  o n l y  f a i l  t o  a c h i e v e  t h e  o b j e c t i v e  

of a  d e s i r e d  p r o t e i n  i n t a k e ,  b u t  t h e  unemployment t h a t  

m i g h t  be  g e n e r a t e d  would l e a d  t o  r e d u c t i o n  i n  t h e  income 

o f  some f i s h e r m e n  and hence  i n  t h e i r  e f f e c t i v e  demand 

f o r  consumer goods .  T h i s  would,  i n  e f f e c t ,  r e s u l t  i n  

t h e  demand f o r  i n d u s t r i a l  goods  d e c r e a s i n g  and  i n  

e v e n t u a l  r e d u c t i o n  i n  government  r e v e n u e  which ,  i n  t h e  

c o u r s e  o f  t i m e ,  would l e a d  t o  a  r e d u c t i o n  i n  s u p p o r t  

p rograms f o r  t h e  f i s h i n g  i n d u s t r y  and hence  a  r e d u c t i o n  

i n  i t s  p r o d u c t i o n .  

F u r t h e r m o r e ,  t h e  c o s t  o f  p r o v i d i n g  s u c h  f r e e  or 

s u b s i d i z e d  i n p u t  t o  a  s e c t o r  o f  t h e  f i s h e r i e s  i n d u s t r y  

m i g h t  be  g r e a t e r  t h a n  t h e  r e t u r n s  f rom t h e  s e c t i o n .  Con- 

s e q u e n t l y ,  government  a c t i o n  which  m i g h t  r e s u l t  i n  s h i f t -  

i n g  c o m p a r a t i v e  a d v a n t a g e  from t h e  l o c a l  f i s h i n g  t o  u rban-  

based  l a r g e - s c a l e  f i s h i n g ,  m i g h t  n o t  be  s o c i a l l y ,  p o l i t i -  

c a l l y ,  o r  e c o n o m i c a l l y  f e a s i b l e .  



These a s s e r t i o n s ,  n e g a t i v e  a s  t h e y  a r e ,  a r e  

p o s s i b l e  e f f e c t s  of  t h e  p o l i c y  a l t e r n a t i v e .  Whether 

t h e  e f f e c t s  p o s t u l a t e d  h e r e  would m a t e r i a l i z e  w e  do  n o t  

know b u t  w e  need t o  f i n d  o u t .  Consequent ly ,  r a t h e r  t h a n  

d i s m i s s  t h i s  p o l i c y  a l t e r n a t i v e  and t h e  o t h e r s  t h a t  have 

been o r  w i l l  be d i s c u s s e d ,  it would be b e t t e r  t o  s i m u l a t e  

consequences of  t h e s e  p o l i c y  a l t e r n a t i v e s  t o  see i f  t h e y  

a r e  a d m i s s i b l e  o r  should  be r u l e d  o u t .  

The f a c t  remains ,  however, t h a t  t h e  government ' s  

r o l e  should  be t o  deve lop  bo th  s m a l l - s c a l e  and l a r g e -  

s c a l e  f i s h i n g  complementar i ly .  About 63 .5  p e r c e n t  o f  

t h e  domes t ic  p roduc t i on  now comes from t h e  l o c a l  c o a s t a l  

f i s h i n g .  The s m a l l - s c a l e  t r a d i t i o n a l  f i s h i n g  can  be made 

more e f f i c i e n t  i f  t h e  neces sa ry  t e c h n o l o g i c a l  and i n s t i -  

t u t i o n a l  f a c t o r s  a r e  made a v a i l a b l e .  The remaining pro- 

posed p o l i c y  a l t e r n a t i v e s  a r e  t h e r e f o r e  add re s sed  t o  

t h i s  subsystem. 

The i n c l u s i o n  o f  e x t e n s i o n  work and t r a i n i n g ,  

improvement i n  t r a n s p o r t a t i o n  sys tems and s t o r a g e  

f a c i l i t i e s  i n  t h e  1970-74 development p l a n s  o f  t h e  mari-  

t i m e  s t a t e s  o f  N ige r i a  (Western,  Midwestern, R i v e r s ,  

Lagos, and South  E a s t e r n  S t a t e s )  has  g i v e n  t h e  l e g a l  

and p o l i t i c a l  s t r u c t u r e  which makes improvements i n  

i n fo rma t ion  f low t o  f i shermen  f e a s i b l e .  

The e s t a b l i s h m e n t  of  t h e  Fede ra l  Department of  

F i s h e r i e s  and t h e  s t a t e s '  d i v i s i o n s ,  which a r e  empowered 



to  c a r r y  o u t  deve lopmen t  p l a n s  i n  f i s h e r i e s ,  p r o v i d e s  

t h e  l e g a l  and t h e  a d m i n i s t r a t i v e  b a s i s  f o r  imp lemen t ing  

p o l i c y  a l t e r n a t i v e s  t h a t  may b e  found a d m i s s i b l e .  

The e s t a b l i s h m e n t  o f  t h e  F e d e r a l  School  o f  

F i s h e r i e s  and t h e  s u b d e p a r t m e n t s  o f  f i s h e r i e s  r e s e a r c h  

b o t h  a t  t h e  f e d e r a l  and  s t a t e  l e v e l s  i s  a n  i n d i c a t i o n  

t h a t  r e s e a r c h  e f f o r t s  a s  a n  a d m i s s i b l e  component o f  a  

p o l i c y  a r e  f e a s i b l e .  

M e c h a n i z a t i o n  o f  t h e  c a n o e  f i s h e r i e s  i s  a n o t h e r  

p o s s i b l e  p o l i c y  a l t e r n a t i v e .  It  was t r i e d  b u t  it f a i l e d  

i n  t h e  e a r l y  1 9 6 0 ' s .  I t  f a i l e d  b e c a u s e  o f  c e r t a i n  l i m i t -  

i n g  f a c t o r s  which  w e r e  b o t h  human and m a t e r i a l .  The 

f i s h e r m e n  had l i t t l e  e x p e r i e n c e  i n  h a n d l i n g  m e c h a n i c a l  

equ ipmen t .  The a r t i s a n s  who were q u a l i f i e d  t o  h a n d l e  

o u t b o a r d  e n g i n e s  w e r e  few and  c o u l d  f i n d  b e t t e r  employ- 

ment b e c a u s e  o f  h i g h e r  wages o u t s i d e  a r t i s a n a l  f i s h i n g .  

R e p a i r  and s e r v i c i n g  f a c i l i t i e s  w e r e  n o t  g e n e r a l l y  

a v a i l a b l e  e x c e p t  i n  o n e  or  t w o  c e n t e r s  i n  a  whole  s t a t e .  

The s p a r e  p a r t s  s e r v i c e  p r o v i d e d  by a g e n t s  f o r  o u t b o a r d  

e n g i n e s  was i n a d e q u a t e .  Worst o f  a l l ,  t h e  f i s h e r m e n  had 

n e i t h e r  t h e  c a p i t a l  n o r  c o l l a t e r a l  t o  o b t a i n  l o a n s  t o  

p u r c h a s e  o u t b o a r d  e n g i n e s  ( 6 1 ) .  The c o n s t r a i n t s  c o u l d  

b e  removed by p r o v i d i n g  t r a i n i n g  f a c i l i t i e s  f o r  f i s h e r m e n ,  

b e t t e r  r e p a i r ,  s p a r e  p a r t s ,  and s e r v i c i n g  f a c i l i t i e s  

as close a s  p o s s i b l e  t o  t h e  f i s h i n g  v i l l a g e s  and  making 

c a p i t a l  a v a i l a b l e  a t  low cos t  t o  t h e  f i s h e r m e n .  Removal 



of t h e s e  c o n s t r a i n t s  would l e a d  t o  a c c e p t a b i l i t y  o f  

mechan iza t ion  and hence make i t  a  f e a s i b l e  t o o l .  

The f i she rmen  a r e  aware of  t h e  was tage  i n  t h e i r  

p r e s e n t  f i s h i n g  p r o c e s s  and have s t a r t e d  a d o p t i n g  new 

p r o c e s s i n g  t e c h n i q u e s  t o  r e d u c e  wastage .  The problem 

now i s  t o  make t h e s e  new t e c h n i q u e s  known and a v a i l a b l e  

t o  a l l  t h e  f i s h i n g  v i l l a g e s .  With an  i n c r e a s e d  number 

of  e x t e n s i o n  p e r s o n n e l ,  t h i s  i s  p o s s i b l e .  

The q u e s t i o n  now is :  Is it  p r o f i t a b l e  t o  t h e  

f i she rmen  and t o  t h e  n a t i o n  t o  embark on s u c h  a  p l a n  o f  

a c t i o n ?  N i g e r i a  i s  a  c o u n t r y  i n  t r a n s i t i o n .  I t  i s  t h e  

n i n t h  l a r g e s t  pe t ro leum producer  i n  t h e  world and f i s h  

i s  a p r e f e r r e d  s o u r c e  o f  p r o t e i n  n o t  o n l y  i n  t h e  o i l -  

producing a r e a s  b u t  i n  t h e  whole n a t i o n .  A s  t h e  o i l  

i n d u s t r y  grows and o t h e r  i n d u s t r i e s  s p r i n g  u p ,  s o  w i l l  

t h e  demand f o r  f i s h .  P r e s e n t l y ,  t h e  demand f o r  f i s h ,  

a t  c u r r e n t  p r i c e s ,  i s  f a r  ahead of  domes t i c  p r o d u c t i o n ,  

i m p o r t s  have k e p t  p r i c e s  low and i n c r e a s e d  t h e  l e v e l  o f  

p r o t e i n  i n t a k e .  A c r u d e  e s t i m a t e  of  t h e  d o m e s t i c  f i s h  

p r o d u c t i o n  based on FA0 and o t h e r  s t u d i e s  g i v e s  a pe r -  

c e n t a g e  i n c r e a s e  of 55.9 p e r c e n t  i n  1975-80 o v e r  1970-75 

and a n  i n c r e a s e  of 30.9 p e r c e n t  i n  t h e  p e r i o d  1980-85 

o v e r  t h e  1975-80 p r o d u c t i o n .  I n  t h e  c o r r e s p o n d i n g  

p e r i o d s ,  a s  a  r e s u l t  o f  i n c r e a s e  i n  demand and i n  o r d e r  

t o  keep p r i c e s  c o n s t a n t  and p r o t e i n  i n t a k e  a t  a  r e a s o n a b l e  

l e v e l ,  our  f i s h  impor t  needs  ( i . e . ,  demand a t  c o n s t a n t  



p r i c e s  minus l o c a l  p roduc t i on )  w i l l  i n c r e a s e  36.6 p e r c e n t  

and 54.1 p e r c e n t ,  r e s p e c t i v e l y  ( 5 3 ) .  With t h i s  i n c r e a s -  

i n g  d e f i c i t ,  w e  need t o  i n c r e a s e  f i s h  supp ly  i f  p r i c e s  

a r e  t o  be kep t  a t  t h e i r  p r e s e n t  low l e v e l s .  W e  c o u l d  

i n c r e a s e  f i s h  supp ly  by i n c r e a s i n g  domes t ic  p roduc t i on  

which may r e q u i r e  embarking on p roduc t i on  campaigns,  

o r  i n c r e a s i n g  f i s h  impor t s ,  o r  u s e  some combinat ion o f  

t h e s e  two. However, w e  must know which o f  t h e  t h r e e  

a l t e r n a t i v e s  w i l l  be t h e  b e s t  c h o i c e .  GSASA p r o v i d e s  

an  approach f o r  examining t h e  consequences o f  t h e s e  

a l t e r n a t i v e s  and,  hence,  c r i t e r i a  f o r  c h o i c e  among them. 

N ige r i a ,  w i t h  he r  f o r e i g n  exchange s u r p l u s  and 

f o r e i g n  a i d ,  has t h e  means t o  implement t h e  programs. 

The Fede ra l  and S t a t e  governments have a l r e a d y  a l l o c a t e d  

funds  f o r  t h e  f i r s t  phase  of  f i s h e r i e s  development,  and 

funds  w i l l  con t i nue  t o  come a s  long  a s  t h e y  a r e  needed 

i f  w e  f i n d  t h a t  it w i l l  be more e f f i c i e n t  t o  spend t h e  

funds  t o  deve lop  o u r  r e s o u r c e s  t h a n  t o  spend it t o  pay 

f o r  impor t s .  

Summary 

Th i s  c h a p t e r  d i s c u s s e d  t h e  problem of development 

i n  g e n e r a l  and cons ide red  t h e  f e a s i b i l i t y  o f  u s i n g  GSASA 

i n  a ve ry  g e n e r a l  framework. The g e n e r a l  f e a s i b i l i t y  

c o n s i d e r a t i o n  inc luded  a n a l y s i s  o f  needs ,  i d e n t i f i c a t i o n  

of  t h e  sys tem,  a  d i s c u s s i o n  of some p o s s i b l e  p o l i c y  



t o o l s ,  a  more d e t a i l e d  d i s c u s s i o n  of  t h e  problem o f  

development,  and " a p r i o r i "  r e a l i z a b i l i t y  . The n e x t  

c h a p t e r  w i l l  d e a l  w i t h  a  concep tua l i zed  GSASA model 

o f  Niger ian  f i s h e r i e s  suLsec to r .  



CHAPTER I V  

A CONCEPTUAL MODEL FOR THE N I G E R I A N  

FISHERIES 

I n t r o d u c t i o n  

I n  Chapter  I1 w e  d i s c u s s e d  t h e  t h e o r e t i c a l  b a s i s  

f o r  u s i n g  t h e  g e n e r a l  system a n a l y s i s  and s i m u l a t i o n  

approach.  I n  t h e  p reced ing  c h a p t e r  w e  d i s c u s s e d  t h e  

f e a s i b i l i t y  o f  u s i n g  t h i s  approach i n  s t u d y i n g  t h e  

Niger ian  f i s h e r i e s  s e c t o r .  The concep tua l  model--the 

s u b j e c t  of  t h i s  chap t e r - - i s  viewed a s  a  p a t t e r n  f o r  simu- 

l a t i o n  models t o  be c o n s t r u c t e d  f o r  e ach  component o f  t h e  

f i s h e r i e s  i n d u s t r y .  The aim of t h e  s i m u l a t i o n  models i s  

t o  t es t  p o l i c y  a l t e r n a t i v e s  (some of which w e r e  d i s c u s s e d  

i n  o u r  "a  p r i o p r i "  f e a s i b i l i t y  c o n s i d e r a t i o n s ) ,  p r o j e c t  

t h e i r  consequences over  t ime ,  and pe rhaps ,  s y n t h e s i z e  

new ones .  The e v e n t u a l  purpose  i s  t o  de t e rmine  t h e  work- 

a b i l i t y ,  d e s i r a b i l i t y ,  and f e a s i b i l i t y  of  a l t e r n a t i v e  

p o l i c i e s  and,  hence,  t o  c o n t r i b u t e  t o  t h e  p r o c e s s  o f  

de te rmin ing  which p o l i c y  a l t e r n a t i v e s  should  be  fo l lowed  

i n  deve lop ing  Niger ian  f i s h e r i e s .  

The concep tua l  model i s  u s e f u l  i n  d i s c u s s i o n s  

w i t h  p o l i c y  makers. P r e sen t ed  d i a g r a m a t i c a l l y ,  it i s  



e a s y  t o  f o l l o w  t h e  concep tua l  f low o f  i n f o r m a t i o n ,  f u n d s ,  

and biomass. The mathemat ica l  form i s  more d i f f i c u l t  

t o  u s e  f o r  i n t e r a c t i o n  w i t h  p o l i c y  makers who may have 

n e i t h e r  t h e  t i m e  f o r  nor  a n  i n c l i n a t i o n  toward e q u a t i o n s .  

The Model 

The model (F igu re s  4 . 1  and 4 .3)  d e p i c t s ,  g r a p h i -  

c a l l y ,  t h e  s t r u c t u r a l  e q u a t i o n s  which cou ld  be viewed 

a s  an  i npu t -ou tpu t  system a s  shown i n  F i g u r e  4 .2 .  I n  

F i g u r e  4 .2 ,  6 r e p r e s e n t s  a  v e c t o r  o f  i n p u t  v a r i a b l e s  some 

of  which a r e  shown on t h e  l e f t  s i d e  o f  F i g u r e  4 .l; ? 

d e n o t e s  a  v e c t o r  of performance v a r i a b l e s  shown on t h e  

r i g h t  s i d e  of  F i g u r e  4 . 1 .  The i n t e r n a l  s t r u c t u r e  o f  t h e  

system i s  o n l y  vaguely  known b u t  i s  c o n c e p t u a l i z e d  a s  

i n  F i g u r e  4 . 3 .  

From t h e  i n f o r m a t i o n  o b t a i n e d  from r e s e a r c h e r s ,  

p o l i c y  makers,  and o t h e r  p a r t i c i p a n t s  i n  t h e  sys tem,  w e  

can  d i v i d e  t h e  system i n t o  two subsys tems (F igure  4 . 1 )  : 

I n l a n d  F i s h e r i e s ,  and C o a s t a l  and Ocean F i s h e r i e s .  The 

In l and  F i s h e r i e s  compr i se  ponds (most ly  a r t i f i c i a l ) ,  

r i v e r s ,  and l a k e s .  It i s  l o g i c a l  t o  assume an exchange 

of  biomass between r i v e r s  and l a k e s  s i n c e  some of  t h e  

r i v e r s  d r a i n  i n t o  l a k e s  d e p o s i t i n g  f i s h  i n t o  them and 

v i c e  v e r s a .  
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Figure  4 . 2 :  Input-Output Plodel 
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The l e v e l  of technology i n  t h i s  sub-system is  

lowes t  f o r  ponds i n  which f i s h i n g  i s  done wi thout  t h e  u s e  

of b o a t s .  In t h e  r i v e r s ,  e s p e c i a l l y  t h e  b i g  r i v e r s ,  b o a t s  

a r e  used b u t  t h e  b o a t s  a r e  sma l l e r  t han  t h o s e  used f o r  

f i s h i n g  on t h e  l a k e s  where some of t h e  b o a t s  a r e  motor ized .  

The l e v e l  of technology on t h e  l a k e s  i s  s i m i l a r  t o  t h e  

t r a d i t i o n a l  canoe component of t h e  c o a s t a l  and ocean 

f i s h e r i e s  subsystem. 

P r e s e n t l y  less t h a n  1 p e r c e n t  ( a c t u a l l y  . 0 3  per -  

c e n t  f o r  t h e  W e s t )  of t h e  canoes i n  t h e  canoe s e c t i o n  a r e  

motor ized ,  bu t  w e  env i s ion  t h a t  t h e  l e v e l  of technology 

h e r e  could  be such  t h a t  about  7 5  p e r c e n t  of t h e  b o a t s  

become mechanized--using outboard and inboard eng ines .  

The b o a t s  could t h e n  be b igger  and t h e  gea r  and n e t s  

Product ion,  Process ing  
and Marketing, and 

Accounting 

? > 



cor respondingly  modernized. The c o a s t a l  t r a w l i n g ,  p re -  

ceded by s e i n e  f i s h i n g ,  i s  t h e  nex t  h igher  s t a g e  i n  

t e c h n o l o g i c a l  complexity wh i l e  t h e  h i g h e s t  l e v e l  i s  t h e  

d i s t a n t  water  f i s h i n g  component. 

The arrows i n  t h i s  sub-system a r e  meant t o  d e p i c t  

t h e  t r e n d s  of development i n  t h e  s ense  t h a t ,  a s  t h e  

s c a l e  of o p e r a t i o n  of some of t h e  t r a d i t i o n a l  f ishermen 

i n c r e a s e s ,  t hey  w i l l  move up t o  t h e  nex t  h igher  s c a l e  

i n  t h e  i n d u s t r y ,  i . e . ,  canoe f ishermen can become d i s t a n t -  

water  f ishermen.  

The i n t e r a c t i o n s  shown among o t h e r  a g r i c u l t u r a l  

s e c t o r s  and wi th  n o n a g r i c u l t u r a l  s e c t o r s  a r e  s e l f -  

exp lana tory .  There i s ,  however, a two-way movement of  

f ishermen between t h e  c o a s t a l  and i n l a n d  sub-systems. 

Th i s  became e v i d e n t  a f t e r  t h e  completion of t h e  K a i n j i  

Lake when it was found t h a t  f ishermen from t h e  c o a s t  

migrated t o  K a i n j i  ( 3 7 ) .  I t  may be u s e f u l  f o r  p o l i c y  

formula t ion  t o  s tudy t h e  impact ,  i f  any,  of such move- 

ments.  

Apart from t h e  r e s o u r c e  s h i f t s  w i t h i n  and between 

components of t h e  f i s h e r i e s  subsec to r ,  t h e r e  are  oppor- 

t u n i t i e s ,  a s  w e  v i s u a l i z e  t h e  t o t a l  economy i n  t h i s  

f i g u r e ,  f o r  l abo r  and r e s o u r c e  movements between o t h e r  

s e c t o r s  of a g r i c u l t u r e  and t h e  n o n a g r i c u l t u r a l  s e c t o r  

on one hand and t h e  f i s h e r i e s  subsec to r  on t h e  o t h e r .  



Within t h e  f i s h e r i e s  s u b s e c t o r ,  a f i sherman o r  

a  group of  f i shermen may f i n d  b e t t e r  income and employ- 

ment o p p o r t u n i t i e s  i n  o t h e r  f i s h i n g  components. For 

example, a f i sherman who o p e r a t e s  a  s m a l l  boa t  on r i v e r s  

may f i n d  it more p r o f i t a b l e  t o  h i r e  h i s  s e r v i c e s  t o  

f i s h i n g  companies i n  t h e  t r a w l i n g  component o r  t o  j o i n  

o t h e r  f i shermen  t o  form a  l a r g e r  f i s h i n g  u n i t  i n  t h e  

canoe component. 

Income and/or employment o p p o r t u n i t i e s  may a l s o  

e x i s t  i n  c r o p ,  l i v e s t o c k ,  and f o r e s t r y  p roduc t i on .  Fo r  

example, farming may b e  more p r o f i t a b l e  f o r  some f i s h e r -  

men, e s p e c i a l l y  t h e  pa r t - t ime  f i shermen ,  t h a n  f i s h i n g .  

I n t r o d u c t i o n  of  swamp rice, p a r t i c u l a r l y  a  b r a c k i s h  

swamp v a r i e t y  which was s u c c e s s f u l l y  i n t roduced  i n  t h e  

Mekong De l t a  o f  Vietnam i n  1965,  cou ld  induce  t h e  p a r t -  

t i m e  f i shermen t o  become f u l l - t i m e  r i c e  f a rmer s .  Other  

c r o p s  t h a t  cou ld  induce  such  f i shermen  i n c l u d e  banana, 

p l a n t a i n ,  yam, ca s sava ,  and f l o a t i n g  r ice  such  a s  t h e  

one i n t roduced  t o  Tha i l and ,  Cambodia, and Vietnam. 
1 

I n  t h e  n o n a g r i c u l t u r a l  s e c t o r  o f  t h e  economy, 

employment o p p o r t u n i t i e s  may i n c l u d e  l a b o r i n g  i n  u rban  

c e n t e r s  and r e p r e s e n t i n g  b u s i n e s s e s  supp ly ing  f i s h i n g  

 his in fo rma t ion  was ob t a ined  t h rough  pe r sona l  
i n t e r a c t i o n  w i t h  my c o l l e a g u e s ,  M r .  George M c D o w e l l ,  who 
worked an t h e  Mekong D e l t a  R i c e  P r o j e c t  a s  a  Peace Corps 
Volunteer  under a  USAID c o n t r a c t ,  and Mr. Bunloe Sutharomn 
from Tha i l and .  



i n p u t s  t o  f i s h i n g  communi t ies ,  p r o c e s s i n g  and d i s t r i b u t i n g  

f i s h ,  s u p p l y i n g  consumer goods t o  f i s h i n g  communi t ies ,  

and s o  on .  

The c e n t e r  o f  i n t e r a c t i o n  among t h e  three-- 

f i s h e r i e s ,  o t h e r  agricultural and n o n a g r i c u l t u r a l - -  

s e c t o r s  i s  t h e  b l o c k  l a b e l l e d  "Market and I n t e r - s e c t o r a l  

Trade . "  T h i s  i s  viewed a s  t h e  c e n t e r  of  i n f o r m a t i o n  d i s -  

s e m i n a t i o n  between f i s h e r i e s  and t h e  o t h e r  s e c t o r s  o f  t h e  

economy. Unders tanding o f  t h i s  i n t e r a c t i o n  w i l l  r e q u i r e  

i n v e s t i g a t i o n s  t h a t  go  beyond 

T h i s  p o i n t  w i l l  be  c o n s i d e r e d  

F i g u r e  4.3 r e p r e s e n t s  

t h e  f i s h e r i e s  s u b s e c t o r .  

i n  more d e t a i l  i n  C h a p t e r  V I .  

t h e  f i s h e r i e s  s e c t o r  showing 

r e s o u r c e  a l l o c a t i o n  w i t h i n  and between t h e  p r i v a t e  and 

t h e  p u b l i c  s e c t o r s .  I t  a l s o  l o o k s  a t  t h e  d e c i s i o n  pro-  

cess and i n f o r m a t i o n  f l o w s .  I t  i s  b o t h  an  o v e r a l l  model 

and a  model of e a c h  o f  t h e  s i x  components.  I n  t h e  f i r s t  

c a s e ,  e a c h  l i n e  r e p r e s e n t s  a  v e c t o r .  For  example,  t h e  

l i n e ,  a c t u a l  y i e l d ,  coming o u t  of  "Biomass t o  Users"  i s  

a  v e c t o r  of  y i e l d s  o r  p r o d u c t i o n  from ponds,  r i v e r s ,  

l a k e s ,  c a n o e ,  c o a s t a l  t r a w l i n g ,  and d i s t a n t - w a t e r  f i s h -  

i n g  components.  I f  w e  d e n o t e  a c t u a l  y i e l d  by Q,, t h e n  

-+ Q A  = [Qa1rQa2tQa3,Qa4tQayQa63 4 . 1  

where Qal r e p r e s e n t s  p r o d u c t i o n  o r  y i e l d  from ponds and 

Q - r e p r e s e n t s  that from d i s t a n t - w a t e r  f i s h i n g .  However, a6  
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when t h e  model is be ing  used t o  s t udy  t h e  l a k e s  component, 

t h e  l i n e  r e p r e s e n t s  o n l y  Qa3.  

The in te rdependence  of t h e  p u b l i c  and p r i v a t e  

d e c i s i o n  p roces se s  and t h e  importance  of  r e s o u r c e  a l l o -  

c a t i o n  t o  r e s e a r c h ,  t r a i n i n g ,  e x t e n s i o n  work, and c r e d i t  

a r e  emphasized. The need f o r  con t inuous  e v a l u a t i o n  of  

r e s o u r c e  a l l o c a t i o n  and t h e  performance of t h e  sys tem is  

shown w i t h  a feedback c o n t r o l  (performance r e p o r t )  

des igned  t o  a s s i s t  i n  a l t e r i n g  t h e  f u n c t i o n s  of  any 

of  t h e  p u b l i c  agenc i e s  t o  keep them up t o  d a t e .  

I n  e s sence  F i g u r e s  4 . 1  and 4 . 3  r e p r e s e n t  t h e  

"perce ived  system" of F i g u r e  2 . 1 .  Bu i ld ing  t h e  model of  

t h i s  pe rce ived  system may s t a r t  w i t h  a s t udy  o f  t h e  b io -  

mass sou rce .  Th i s  would t a k e  d i f f e r e n t  forms depending 

on which component i s  being s t u d i e d .  For  example, t h e  

biomass sou rce  f o r  t h e  c o a s t a l  and ocean f i s h e r i e s  i s  

t h e  ocean.  There a r e  few p o l i c y  c o n t r o l s  o t h e r  t h a n  

e x t r a c t i o n  r a t c s  t h a t  would a f f e c t  t h e  b r eed ing  p a t t e r n s  

and hence t h e  abundance of  f i s h  i n  t h e  ocean whereas t h e  

s t o c k  o f  f i s h  i n  a pond can be more s t r i c t l y  c o n t r o l l e d .  

Study of t h e  biomass a v a i l a b i l i t y  t a k e s  t h e  form of 

s t u d i e s  of  popu la t i on  dynamics-- i .e . ,  t h e  growth and 

m i g r a t i o n  o f  f i s h  i n  t h e  f i s h i n g  r ange  a t  d i f f e r e n t  

t imes  of  t h e  year- -wi th  a view t o  de t e rmin ing  f i s h i n g  

r ange  and t y p e s  of g e a r  and n e t s  &nil m e s l l  s i z e s  r e q u i r e d  

a t  any pe r iod  of t h e  y e a r .  I t  may be neces sa ry  a t  t i m e s  



t o  u s e  z o n a l  s e a r c h e s  t o  l o c a t e  f i s h ,  e s p e c i a l l y  d u r i n g  

t h e  o f f - s e a s o n .  T h i s  would r e q u i r e  t h a t  z o n a l  s e a r c h  

equipment  b e  made a v a i l a b l e  f o r  o f f - s e a s o n  o p e r a t i o n s .  

I f ,  a s  a  r e s u l t  o f  biomass a v a i l a b i l i t y  s t u d i e s ,  it i s  

found t h a t  t h e  env i ronment ,  e . g . ,  t h e  r i v e r s ,  c a n  s u p p o r t  

more f i s h  t h a n  p r e s e n t l y  e x i s t i n g  i n  i t ,  a  p o l i c y  o f  f i s h  

p l a n t i n g  may i n c r e a s e  t h e  biomass i n  s u c h  a n  env i ronment .  

N i g e r i a n s  have n o t  y e t  u n d e r t a k e n  many s u c h  s t u d i e s  f o r  

o u r  r i v e r s .  E k c e p t i o n s  a r e  t h e  FA0 s t u d y  of  the b r a c k i s h  

w a t e r  f i s h  c u l t u r e  and t h e  R i v e r s  Niger  and Benue s t u d i e s  

( 7 ,  8  . The impact  of  t h e  k ind  o f  programs recommended 

by t h e  FA0 on f i s h  p r o d u c t i o n  c a n  b e  s t u d i e d  w i t h  t h e  

model t h a t  i s  b e i n g  p r e s e n t e d  h e r e .  A s  o f  now, w e  a r e  

a l m o s t  i g n o r a n t  of  s u c h  impac t .  

A f t e r  a s c e r t a i n i n g  t h e  biomass a v a i l a b i l i t y ,  w e  

w i l l  a l s o  want t o  l o o k  a t  t h e  r a t e  of  g rowth  ( o r  d e c l i n e )  

o f  t h e  b iomass .  T h i s  s t u d y  c o u l d  be  u n d e r t a k e n  o r  con-  

t r i b u t e d  t o  by b o t h  t h e  p u b l i c  and p r i v a t e  s e c t o r s .  

S i n c e  y i e l d  i s  p a r t l y  de te rmined  by p o l i c y ,  t h e  i n f o r -  

m a t i o n  ( t h i s  i s  p a r t  o f  what  w e  r e f e r r e d  t o  a s  CPM i n  

Chap te r  11) o b t a i n e d  from s u c h  a  s t u d y  c o u l d  be  used by 

t h e  p u b l i c  s e c t o r  t o  d e s i g n  p o l i c i e s  o r  r e g u l a t i o n s  

which w i l l  e n s u r e  t h e  c o n t i n u o u s  a v a i l a b i l i t y  o f  biomass 

and p r e v e n t  o v e r e x p l o i t a t i o n .  The p r i v a t e  s e c t o r  c a n  

u s e  t h e  i n f o r m a t i o n  on i t s  i n v e s t n e n t  and d i s i n v e s t m e n t  

a c t i v i t i e s .  Coming o u t  o f  t h i s  component i s  i n f o r m a t i o n  



on t h e  es t imated  p o t e n t i a l  y i e l d .  The nex t  b lock ,  

l a b e l l e d  h a r v e s t ,  i s  t h e  a c t u a l  p roduc t ion  p roces s .  

Coming o u t  of it i s  w h a t  i s  c a l l e d  " a c t u a l  h a r v e s t . "  

The d i f f e r e n c e  between p o t e n t i a l  y i e l d  and a c t u a l  h a r v e s t  

w i l l  i n d i c a t e  whether t h e  biomass i s  over - ,  under- ,  o r  

adequa te ly  e x p l o i t e d .  I f  t h e  p o t e n t i a l  y i e l d  i s  g r e a t e r  

t han  a c t u a l  y i e l d ,  t h e r e  is  a  c a s e  of unde r - exp lo i t a t i on  

which may be due t o  s e v e r a l  r ea sons ,  e . g .  f i she rmen ' s  

r e a c t i o n  t o  market c o n d i t i o n s ,  i n e f f i c i e n t  p roduc t ion  

t echn iques ,  l a c k  of c a p i t a l  t o  o b t a i n  adequa te  i n p u t s ,  

e t c .  I f  t h e  p o t e n t i a l  y i e l d  i s  sma l l e r  t han  a c t u a l  

y i e l d  per  f isherman,  t hen  w e  may have a  c a s e  of over-  

e x p l o i t a t i o n .  A t  t h i s  p o i n t  of our  knowledge of Niger ian  

f i s h e r i e s  s e c t o r ,  w e  have very l i t t l e  in format ion  on 

r e l a t i v e  e x p l o i t a t i o n  l e v e l s  bu t  GSASA provides  an 

approach f o r  o b t a i n i n g  such in format ion  and a l l  t h e  

o t h e r  t ypes  of in format ion  r e f e r r e d  t o  i n  t h i s  d i s c u s s i o n .  

I f  the biomass i s  unde rexp lo i t ed ,  w e  can c o n s i d e r  

changing t h e  produc t ion  f u n c t i o n  through p o l i c i e s  

involv ing  p r i v a t e  and/or governmental a c t i v i t i e s .  The 

p o l i c y  needed f o r  c o r r e c t i n g  t h e  i n e f f i c i e n c y  would be 

dependent on t h e  i d e n t i f i e d  cause  of t h e  i n e f f i c i e n c y .  

For example, an  i n e f f i c i e n t  marketing system caused by 

l a c k  of access  t o  a r e a s  of e f f e c t i v e  demand could be 

t h e  reason f o r  unde rexp lo i t a t i on .  



A l l  f i s h  c augh t  do n o t  r e a c h  t h e  marke t .  Pro- 

c e s s i n g  i s  a n o t h e r  s t a g e  t h a t  most  of  t h e  f i s h  go t h rough  

b e f o r e  f i n a l  consumption. It  has  been e s t i m a t e d  t h a t  

abou t  70 p e r c e n t  o f  t h e  t r a d i t i o n a l  canoe f i s h  c a t c h  

a r e  smoke-dried (19 ) .  Es t ima t e s  o f  was tage  d u r i n g  pro-  

c e s s i n g  v a r y  between 10 and 50 p e r c e n t  of  t h e  c a t c h .  

There  i s  no comprehensive s t u d y  of N ige r i an  p r o c e s s i n g  

t e c h n i q u e s .  IIowever, t h e r e  has  been an  FA0 s t u d y  i n  t h e  

Midwestern S t a t e  (19) and Fede ra l  F i s h e r i e s  Department 

s t udy  of  t h e  Lake Chad F i s h e r i e s  ( 4 8 ) .  The p o t e n t i a l  

impact  of p r o c e s s i n g  t e chn iques  recommended by FA0 is  

n o t  known. T h i s  model should  t h e r e f o r e  be de s igned  t o  

a n a l y z e  such impacts  and r e l a t e  a c t u a l  h a r v e s t  (or  y i e l d )  

t o  p rocessed  f i s h .  The l a s t  b lock  on t h a t  l i n e  a n a l y z e s  

t h e  d i s t r i b u t i o n  p a t t e r n s ,  t r a n s p o r t a t i o n  f a c i l i t i e s ,  

c o s t  of  t r a n s p o r t a t i o n ,  and wastage  i n  t h e  t r a n s p o r t a t i o n  

p r o c e s s e s .  With i n fo rma t ion  from t h i s  b lock  and on 

e x i s t i n g  s t o r a g e  f a c i l i t i e s ,  t h e  q u a n t i t y  o f  f i s h  

a v a i l a L l e  t o  t h e  consumer can  t hen  be de te rmined .  T h i s  

f i n a l  o u t p u t ,  l a b e l l e d  "biomass t o  u s e r s , "  can  t h e n  be 

compared w i t h  p o t e n t i a l  y i e l d  ( t h e  q u a n t i t y  t h a t  cou ld  

r e a c h  t h e  consumers i f  a l l  p r o c e s s e s  worked a t  100 per -  

c e n t  e f f i c i e n c y ) ,  w i t h  a c t u a l  h a r v e s t ,  and w i t h  p roce s sed  

f i s h .  The a b i l i t y  of  t h i s  model t o  f o l l o w  biomass from 

i t s  sou rce s  t o  i t s  u s e r s  makes it an a p p r o p r i a t e  approach  



f o r  c o l l e c t i n g  i n f o r m a t i o n  f o r  p o l i c y  d e c i s i o n s .  The 

model, be ing  a  GSASA model,  c a n  make u s e  of  a l l  forms 

and s o u r c e s  o f  d a t a .  

The " p r i v a t e  d e c i s i o n  p r o c e s s "  b l o c k  i s  t h e  

f o c u s  of  inves tment  and d i s i n v e s t m e n t  a c t i v i t i e s .  Each 

f i she rman  ( o r  a  group of f i s h e r m e n )  o p e r a t e s  a f i s h i n g  

u n i t  which can  be  d e s c r i b e d  a s  a  f i r m .  The f i r m s  r a n g e  

i n  s i z e  from one-man f i r m s  t o  f i r m s  employing s e v e r a l  

hundreds of peop le .  The one-man canoe i s  an  example o f  

a  one-man f i r m  w h i l e  t h e  I b r u  F i s h i n g  Company i s  a n  

example of  t h e  l a t t e r .  Each f i r m ,  i r r e s p e c t i v e  o f  s i z e ,  

u s e s  i n f o r m a t i o n  from r e s e a r c h ,  e x t e n s i o n ,  e tc .  I t  

p r o c e s s e s  t h e  i n f o r m a t i o n  and d e c i d e s  i t s  i n v e s t m e n t  o r  

d i s i n v e s t m e n t  on t h e  b a s i s  of  i t s  a n a l y s i s .  The f i r m s '  

a c t i v i t i e s  i n c l u d e  h a r v e s t i n g ,  p r o c e s s i n g ,  m a r k e t i n g ,  

and t r a n s p o r t a t i o n .  Some of t h e  b i g  f i r m s  i n v e s t  i n  

s t o r a g e  f a c i l i t i e s ,  t r a i n i n g  of  t h e i r  s t a f f ,  and r e s e a r c h .  

The e f f e c t s  on  s m a l l - s c a l e  f i r m s  of  s u c h  i n v e s t m e n t s  a r e  

n o t  known b u t  w e  hope t o  u s e  t h i s  model t o  s t u d y  s u c h  

e f f e c t s .  

The smal l  f i r m s  c a n n o t  a f f o r d  t o  i n v e s t  on  t h e i r  

own independen t  r e s e a r c h .  They t h e r e f o r e  r e l y  on  t h e  

p u b l i c  inves tment  on  r e s e a r c h ,  t r a i n i n g ,  e x t e n s i o n ,  and 

c r e d i t .  I n  o r d e r  t o  make e f f e c t i v e  p o l i c i e s  on t h e s e  

i n v e s t m e n t s ,  t h e  government ( i . e .  t h e  p u b l i c  s e c t o r )  

r e q u i r e s  i n f o r m a t i o n  as t o  t h e  consequences  of any 



p o l i c y  t h e y  may want  t o  u s e .  T h i s  model i s  t h e r e f o r e  

d e s i g n e d  t o  p r o v i d e  s u c h  i n f o r m a t i o n .  The " p u b l i c  

d e c i s i o n  p r o c e s s "  i s  t h e  p o i n t  a t  which t h e  government  

p o l i c y  a l t e r n a t i v e s  a r e  a n a l y z e d .  T h i s  b l o c k  c a n  be  

modeled s e p a r a t e l y ,  l i k e  t h e  " p r i v a t e  d e c i s i o n  p r o c e s s , "  

b u t  i t s  r e s u l t s  c a n  be used  a s  exogenous i n p u t  i n t o  t h e  

p r i v a t e  d e c i s i o n  p r o c e s s ,  t h e  h a r v e s t ,  t h e  p r o c e s s i n g ,  

and m a r k e t i n g  p r o c e s s e s .  

The b l o c k s  t h a t  a r e  l a b e l l e d  " r e s e a r c h , "  " t r a i n -  

i n g  , '' ' ' e x t e n s i o n ,  " and " c r e d i t "  c a n  a l s o  be  modeled 

s e p a r a t e l y  and t h e i r  r e s u l t s  used  a s  i n f o r m a t i o n  used  

i n  model ing  t h e  o t h e r  b l o c k s  i n  t h e  d iag ram.  

T h i s  d iag ram,  F i g u r e  4 . 3 ,  i s  d e s i g n e d  t o  a p p l y  

t o  any o r  a l l  o f  t h e  s i x  f i s h e r i e s  components shown i n  

F i g u r e  4 . 1 .  When the d i a g r a m  r e p r e s e n t s  r i v e r  f i s h e r i e s ,  

t h e  biomass s o u r c e  i s  t h e  sys tem o f  r i v e r s  i n  t h e  

c o u n t r y .  The f i r m s  w i l l  t h e n  be l i m i t e d  t o  r i v e r  f i s h -  

i n g  u n i t s ,  Gut t h e  government r emains  unchanged e x c e p t  

t h a t  i t s  a c t i v i t i e s  o n l y  r e l a t e  t o  r i v e r  f i s h i n g .  The 

same i s  t r u e  o f  t h e  o t h e r  f i v e  s e c t o r s .  I n  o r d e r  t o  

a p p l y  t h e  d iagram t o  t h e  e n t i r e  i n d u s t r y ,  e a c h  l i n e  w i l l  

be  viewed a s  a  v e c t o r  o f  r e s o u r c e  a l l o c a t i o n s  and /o r  

i n f o r m a t i o n  f l o w s .  The biomass s o u r c e  w i l l  t h e n  be a n  

a g g r e g a t i o n  o f  biomass s o u r c e s .  T h i s  may be  t o o  complex 

t o  model i n  one  s t u d y .  



I n  o r d e r  t o  s i m p l i f y  t h e  d e t a i l e d  d i s c u s s i o n  of 

t h i s  d iagram,  F i g u r e  4.3, w e  w i l l  l i m i t  t h e  p r e s e n t a t i o n  

t o  t h e  t r a d i t i o n a l  c o a s t a l  canoe f i s h e r i e s  i . e .  t h e  canoe 

component o f  F i g u r e  4 .l. The r e a s o n s  f o r  this c h o i c e  

w e r e  d i s c u s s e d  i n  Chap te r  111. 

F i s h  Growth 

Let  u s  t a k e  a  c l o s e r  l o o k  a t  some of t h e  b locks  

i n  t h e  l o w e r  p a r t  o f  F i g u r e  4 .3 .  F i r s t ,  c o n s i d e r  t h e  

b lock  l a b e l l e d  " f i s h  growth."  T h i s  i s  where w e  would 

a t t e m p t  t o  de t e rmine  t h e  p o t e n t i a l  y i e l d  from a  g i v e n  

biomass s o u r c e .  Bayagbona ( 5 )  has  p rov ided  a  set of 

e q u a t i o n s  which cou ld  be used f o r  modeling t h i s  b lock .  

These e q u a t i o n s  w i l l  n o t  be g i v e n  h e r e  a s  t h e  modeling 

o f  t h i s  b lock  shou ld  be completed i n  c o o p e r a t i o n  w i t h  

b i o l o g i s t s  who s p e c i a l i z e  i n  p o p u l a t i o n  dynamics.  The 

added cost  of  o b t a i n i n g  i n fo rma t ion  on f i s h  growth,  a s  a  

r e s u l t  of  t h i s  s t u d y ,  w i l l  be l o w  because  t h e  F e d e r a l  

Depar tment ' s  r e s e a r c h  e f f o r t s  a r e  now c o n c e n t r a t e d  

( 2 5 ,  1961,  1968,  1969) i n  t h i s  a r e a .  

Harves t ing  

M e  now t a k e  a  l ook  a t  t h e  b lock  l a b e l l e d  " h a r v e s t -  

i ng"  i n  F i g u r e  4 .3 .  The i n p u t s  now i n  u s e  a r e  l a b o r ,  

canoes  (smal l  ones  which a l s o  s e r v e  a s  t h e  means o f  

t r a n s p o r t a t i o n ) ,  and t r a d i t i o n a l  g e a r  and n e t s .  The 

i n f o r m a t i o n  used compr i ses  p r i c e s ,  demand i n f o r m a t i o n  



(mainly l o c a l ) ,  and canoe c o s t .  From t h i s  we p o s t u l a t e  

t h e  fo l lowing  produc t ion  f u n c t i o n  and supply response 

equa t ion :  

where 

Q = p o t e n t i a l  p roduc t ion  f o r  a g iven  technology-- 

tons/boat-day where a boat-day i s  a day t h e  boa t  

i s  taken  o u t  f o r  a f u l l  day f i s h i n g  

Q~ = a c t u a l  p roduc t ion  o r  supply--tons/boat-day 

L = labor--experienced men equ iva l en t s /boa t  

C = s i z e  of canoe,  e . g . ,  one-man, five-man, t en -  

man boa t s  

G = g e a r  and nets - -e .g . ,  f l o a t s ,  l o c a l  n e t s ,  nylon 

n e t s ,  e t c . ,  gea r  u n i t s  

H = p o t e n t i a l  harvest-- tons/boat-day 

PFP = P r i c e  rece ived  by f isherman pe r  t on  of f i s h - -  

W/ton 

PA = Opportunity c o s t  t o  f isherman,  i . e . ,  p r i c e  he 

w i l l  r e c e i v e  i f  he i nves t ed  h i s  r e sou rces  i n  some 

o t h e r  occupation--W/year 



K = c o s t  of  i n p u t s ,  e . g . ,  cost o f  b o a t ,  n e t s ,  h i r e d  

l a b o r ,  etc.  

X = a v e c t o r  o f  a l l  o t h e r  t e c h n i c a l  i n p u t s ,  e .g . ,  

power f o r  p r o p u l s i o n  ( i n  horsepower  u n i t s )  , 

maximum f i s h i n g  r a n g e  of  v e s s e l  ( i n  m i l e s ) ,  

and  government  a c t i v i t i e s .  

These  t w o  e q u a t i o n s  ( e q u a t i o n s  4 . 2  and 4 . 3  

d e s c r i b e  t h e  t e c h n o l o g y  and t h e  p r o d u c t i o n  r e s p o n s e  o f  

any  sector o f  t h e  f i s h i n g  i n d u s t r y .  The c a n o e  component ,  

which  p r o d u c e s  more t h a n  60 p e r c e n t  o f  o u r  d o m e s t i c  p r o -  

d u c t i o n ,  h a s  a low t e c h n o l o g i c a l  l e v e l  b e c a u s e  most o f  

t h e  e l e m e n t s  o f  X have  z e r o  c o e f f i c i e n t s .  The q u e s t i o n  

w e  hope t o  answer w i t h  t h i s  model is: Suppose  w e  change  

t h e  p r o d u c t i o n  f u n c t i o n  ( i . e .  c h a n g e  the z e r o  c o e f -  

f  i c i e n t s  t o  p o s i t i v e  o n e s )  by i n t r o d u c i n g  new i n p u t s ,  

e x t e n s i o n  work,  b e t t e r  i n f o r m a t i o n  t o  f i s h e r m e n ,  c red i t ,  

e t c . ,  what  w i l l  b e  the  i m p a c t  o f  s u c h  a  c h a n g e  o n  t h e  

t r a d i t i o n a l  c a n o e  f i s h e r i e s  component? 

F i g u r e  4 . 4  i s  a d i a g r a m a t i c  c o n c e p t u a l i z a t i o n  

o f  s u c h  a change .  A t  t h e  lower p a r t  o f  t h e  d i a g r a m  w e  

v i s u a l i z e  t h e  l ~ r e s e n t  t e c h n i c a l  i n p u t s  o f  t h e  c a n o e  

f i s h e r i e s  t o  c o n s i s t  o f  l a b o r  ( f a m i l y  and  h i r e d ) ,  c a n o e  

( u s u a l l y  s m a l l ) ,  g e a r  and n e t s  ( f l o a t s ,  hooks ,  and home- 

made n e t s ) ,  and t r a n s p o r t  ( t h i s  i s  p r o v i d e d  by t h e  

c a n o e ) .  L e t  u s  assume t h a t  t h e r e  i s  u n d e r e x p l o i t a t i o n  
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i n  t h e  f i s h e r i e s ,  i . e . ,  t h e  n a t u r a l  r a t e  of f i s h  growth 

i s  h igher  t han  t h e  sum of t h e  r a t e  of c a t c h  and t h e  

n a t u r a l  r a t e  of dea th .  L e t  u s  f u r t h e r  assume t h a t  t h i s  

u n d e r e x p l o i t a t i o n  i s  due t o  t h e  component's low l e v e l  

of technology.  I n  o r d e r  t o  s o l v e  t h e  problem, w e  i n t r o -  

duce new t e c h n i c a l  i n p u t s  such a s  ou tboard  and/or inboard 

eng ines ,  subs id i zed  p e t r o l ,  improved gea r  and n e t s ,  

improved canoes ,  and i c e  p l a n t s .  These new t e c h n i c a l  

i n p u t s  a r e  shown on t h e  t o p  p a r t  of F i g u r e  4 . 4 .  

I n  o r d e r  t o  improve t h e  produc t ion  response ,  

b e t t e r  government a c t i v i t i e s  a r e  in t roduced .  The a c t i v i -  

t ies i n c l u d e  p rov i s ion  of market  in format ion  ( l e f t  

c e n t e r )  on v a r i a b l e s  l i k e  f i s h  p r i c e s ,  i n p u t  p r i c e s ,  

demand in format ion ,  e t c .  Other governmental (and some- 

t i m e s  f i s h i n g  equipment supply f i r m s ' )  a c t i v i t i e s  i nvo lve  

ex t ens ion  work, t r a i n i n g ,  c r e d i t  i n fo rma t ion ,  r e s e a r c h  

in fo rma t ion ,  and coope ra t ive  a c t i v i t i e s  ( r i g h t  c e n t e r  

of F igu re  4 . 4  ) . 
Our model can be used t o  tes t  t h e s e  p o l i c y  t o o l s  

desc r ibed  above and t o  p r o j e c t  t h e i r  consequences over  

time i n  o r d e r  t o  o b t a i n  a  set of c r i t e r i a  f o r  d e c i s i o n  

making. 

Descr ibing what w e  mean by t e c h n o l o g i c a l  cllange 

w i l l  be q u i t e  d i f f i c u l t  because our  concept ion  of it 

may n o t  comply wi th  t h e  orthodox d e f i n i t i o n .  Suppose 

we s t a r t  from some g iven  produc t ion  p roces s  i nvo lv ing  



only  l a b o r  and c a p i t a l  ( c a p i t a l  i s  here used  as a com- 

p o s i t e  measure of canoe,  g e a r ,  and n e t s ) .  Wc could 

v i s u a l i z e  many kinds  of changes i n  t h i s  p roduc t ion  pro- 

c e s s .  Such v i s u a l i z a t i o n  i s  impl ied i n  F igure  4 . 4 .  

IIowever, we may no t  wish t o  c a l l  every such  change a s  

implied i n  F igure  4 . 4  a  change i n  technology.  Some 

economists  t h i n k  of a  change i n  technology a s  a  change 

i n  t h e  form of t h e  produc t ion  f u n c t i o n ,  o r  more s p e c i f i -  

c a l l y ,  a  change i n  some of i t s  parameters .  However, 

it seems more l o g i c a l  t o  t h i s  w r i t e r  t h a t  " technology" 

be viewed o r  thought of a s  a  s e p a r a t e  " i n p u t  e l emen t , "  

an e x t r a  v a r i a b l e  i n  t h e  produc t ion  p roces s .  

A change i n  technology cannot  simply be a  change 

i n  t h e  amount of a  c e r t a i n  kind of c a p i t a l ,  o r  a  change 

i n  t h e  t o t a l  amount of c a p i t a l ,  de f ined  by some index 

because such a  change does  no t  o r  cannot  account  f o r  

changes i n  t h e  q u a l i t y  and/or r a t e s  of u t i l i z a t i o n  of 

c a p i t a l  and l a b o r .  Consequently,  changes i n  t h e  r a t e  

of u t i l i z a t i o n  of c a p i t a l  and l a b o r ,  i n  t h e  marke t ing  

system, i n  in format ion  d i s semina t ion ,  o r  i n  t h e  o rgan i -  

z a t i o n  of p roduc t ion ,  which i n c r e a s e  p r o d u c t i v i t y  of 

l abo r  and c a p i t a l  q u a l i f y  a s  economic change. T h i s  

v i s u a l i z a t i o n  of a  product ion p roces s  i m p l i e s  t h e  

e x i s t e n c e  of an i n t e r a c t i o n  between producers  ( i n  t h e  

ha rves t ing  and process ing  p roces ses )  and t h e  consumers 

(ope ra t ing  through t h e  market ing p r o c e s s ) .  This  i n t e r -  

a c t i o n  i s  dep ic t ed  i n  F igure  4 . 5 .  



,PMF/ ~ a r v e s t i n g  1 'r 

PRF P r o c e s s e d  
F i s h  

PRP = Price  r e c e i v e d  by p r o c e s s o r  

' r = p] = 
r e t a i l  p r i c e  o f  p r o c e s s e d  f i s h  
r e t a i l  p r i c e  o f  u n p r o c e s s e d  f i s h  

PPF = P r o d u c e r  p r i c e  o f  f i s h  
PMF = Price  r e c e i v e d  by middleman 

D = Demnncl for p r o c e s s e d  f i s h  
fl = Demand f o r  f r e s h  ( u n p r o c e s s e d )  f i s h  u 

F i g u r e  4 . 5 :  A F i s h i n g  U n i t  Model 



1 4  9 

I n  F i g u r e  4 . 5 ,  t h e  p r o d u c e r  u s e s  m a r k e t  i n f o r -  

m a t i o n  on  p r i c e s  (e .g .  r e t a i l  p r i c e s  of  p r o c e s s e d  and 

u n p r o c e s s e d  f i s h )  i n  h i s  a n a l y s i s  a s  a  means o f  d e c i d i n g  

how much u n p r o c e s s e d  f i s h  he w i l l  p roduce .  H e  d e c i d e s  

on t h e  p r o p o r t i o n  o f  h i s  c a t c h  he w i l l  p r o c e s s  p a r t l y  

on t h e  r e l a t i v e  p r i c e  o f  h i s  p r o c e s s e d  and  u n p r o c e s s e d  

f i s h .  The p r i c e  wh ich  t h e  p r o c e s s o r  (when he i s  n o t  t h e  

f i s h e r m a n )  i s  w i l l i n g  t o  pay  f o r  u n p r o c e s s e d  f i s h  is  

p a r t l y  d e t e r m i n e d  by t h e  p r i c e  o f  p r o c e s s e d  f i s h  and  

t h e  cost of  p r o c e s s i n g .  I n  t h e  m a r k e t i n g  p r o c e s s ,  w e  

assume t h a t  p r i c e s  a r e  d e t e r m i n e d  j o i n t l y  by t h e  q u a n t i t y  

of  f i s h  ( p r o c e s s e d  and  u n p r o c e s s e d )  and demand f o r  f i s h .  

When t h e  q u a n t i t y  o f  f i s h  demanded i s  h i g h e r  

t lmn t h e  s u p p l y ,  w e  e x p e c t  p r i c e s  t o  g o  up .  The i n c r e a s e d  

p r i c e s  c o u l d  i n d u c e  i n c r e a s e d  s u p p l y ,  assuming t h a t  

s u p p l y  i s  p o s i t i v e l y  r e l a t e d  t o  p r i c e ,  and  t h i s  may 

change  t h e  f i s h e r m a n ' s  r e s p o n s e  f u n c t i o n  a n d ,  h e n c e ,  

b o t h  c h a n g e s  I n  t e c h n o l o g y  and  economic a d j u s t m e n t  may 

be  o b s e r v e d .  

P r o c e s s i n a  and P la rke t inu  

P r e s e n t l y  w e  know v e r y  l i t t l e  a b o u t  w a s t a g e ,  

t h e  d i f f e r e n c e  between a c t u a l  h a r v e s t  and  t h e  amount 

t h a t  r e a c h e s  t h e  consumer .  Based o n  t h e  FAO's r e p o r t  

( 1 9 )  w e  c a n  p o s t u l a t e  t h e  s h e l f - l i f e  (SL) o f  p r o c e s s e d  

f i s h  a s  a  proxy f o r  q u a l i t y .  T h i s  w i l l  e n a b l e  u s  t o  

s t u d y  t h e  o u t p u t  f rom " p r o c e s s i n g "  a c c o r d i n g  t o  



q u a l i t y  c a t e g o r i e s  and t o  e n a b l e  u s  t o  e v a l u a t e  t h e  d i f -  

f e r e n t  p r o c e s s i n g  t e c h n i q u e s .  W e  c a n ,  t h e r e f o r e ,  d e f i n e  

where 

SL = s h e l f - l i f e  o f  f i s h  

DT = d r y i n g  t i m e  

TOV = t y p e  o f  oven 

WC = w a t e r  c o n t e n t  

HUM = l e v e l  of  h u n i d i t y  

I f  w e  l e t  Q' ( t )  r e p r e s e n t  a c t u a l  h a r v e s t  a t  t i m e  t ,  

t h e n  tile i n p u t  i n t o  t h e  p r o c e s s i n g  b l o c k  i s  ~ ' ( t )  minus 

s a l e s  o f  f r e s h  f i s h  ( le t  t h i s  be S  ( t )  ) where 

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

f i s h ,  and d e f i n e  qs ( t)  a s :  



t h e  i n p u t  i n t o  t h e  p roces s ing  b lock .  Coming o u t  o f  t h i s  

b lock i s  qs ( t )  , processed f i s h ,  which must be t r a n s p o r t e d  
P  

from t h e  f i s h i n g  v i l l a g e s  t o  t h e  market .  qs ( t)  i s  t h e  
P 

i n p u t  i n t o  t h e  d i s t r i b u t i o n  block and a  pe rcen t age  of 

l o s s  is  expected i n  t h i s  p rocess ;  t h u s ,  w e  have ano the r  

S s t a g e  where t h e  i n p u t ,  qp ( t )  , i s  d i f f e r e n t  from t h e  

o u t p u t  BTU(t) ,  biomass t o  u s e r s .  

The t i m e  d e l a y  p a r t  o f  t h e  p roces s  from a c t u a l  y i e l d  

( o r  even from p o t e n t i a l  y i e l d )  can be s t u d i e d  by simu- 

l a t i n g  t h e  p rocess  w i t h  a  k th-order  d i s t r i b u t e d  d e l a y .  

F igu re  4 . 6  shows a  diagram of such a  d e l a y  i f  w e  assume 

t h a t  p roces s ing  and d i s t r i b u t i o n  a r e  each  f i r s t - o r d e r  

t i m e  d e l a y s .  

S 
Q ( 1  + q s  ( 1  q P W  1 1 BTu(i: 

P rocess ing  D i s t r i b u t i o n  - - 
t 7 

F i g u r e  4 . 6 :  A Second Order D i s t r i b u t e d  Delay 



The d i f f e r e n t i a l  e q u a t i o n  d e s c r i b i n g  t h e  i t h  s tage  of 

a  k th -o rde r  d e l a y  i s  g i v e n  by (46)  a s  

c l r .  it) 
1 

Di d t  = r ( t )  - r ,  ( t )  i-1 I. 

Applying t h i s  t o  o u r  example, where k = 2 ,  w e  have  

dBTU(t) - - - -  1 
d  t ETU (t) + - 

D2 D 2  

S 

BTU ( t )  

which i s  o f  t h e  form 

f o r  which numer ica l  s o l u t i o n s  c o u l d  b e  o b t a i n e d  w i t h  

r ( t + D T )  = e A - D T  t+DT 
exp [ A ( ~ + D T - A )  J *BX ( \  ) d ~  r (t) + J t  

which c a n  k)e  approximated by 



2 
and,  i f  we l e t  (DT) = 0 ,  expanding 4 .ll w e  have 

which,  f o r  o u r  example,  i s  

DT s DTU(t+DT) = BTU (t) + Iqp (t) - BTU ( t ) l  
2 

Equa t ion  4 .13  s e e m s  t o  be  f r e e  o f  problems b u t  it i s  n o t .  

There i s  more t o  t h e  p r o c e s s i n g  and d i s t r i b u t i o n  t h a n  i s  

c o n t a i n e d  i n  t h e  time d e l a y .  The assumpt ion  t h a t  e a c h  

s t a g e  i s  a  f i r s t - o r d e r  d e l a y  may n o t  be a c c u r a t e .  I n  

o t h e r  words,  w e  need more i n f o r m a t i o n  a b o u t  t h e  sys tem 

t h a n  w e  have a t  p r e s e n t .  

The b l o c k s  l a b e l l e d  " s t o r a g e "  and " t r a n s p o r t "  

w i l l  have t o  be e v a l u a t e d  i n  t e r m s  o f  c o n t r i b u t i o n s  t o  

p r o c e s s i n g  and d i s t r i b u t i o n  and i n  t e r m s  of  t h e  o p p o r t u n i t y  

c o s t  of i n v e s t i n g  i n  them. These b l o c k s ,  l i k e  t h e  b l o c k s  

a t  t h e  t o p  p a r t  o f  F i g u r e  4 . 3 ,  can  be  modeled s e p a r a t e l y  

and t h e  r e s u l t s  from t h e  modeling used a s  i n f o r m a t i o n  

i n p u t  t o  t h e  p r o c e s s e s  a t  t h e  bottom p a r t .  T h i s  c a n  a l s o  

be done f o r  b o t h  p r i v a t e  and p u b l i c  d e c i s i o n  p r o c e s s e s .  



The p r e c e d i n g  c o n c e p t u a l  model d e p i c t s  t h e  i t e r a -  

t i v e  p r o c e s s  o f  GSASA a s  p r e s e n t e d  i n  Chap te r  11. I t  

s t a r t e d  by i d e n t i f y i n g  a  sys t em which i n t e r a c t s  w i t h  

i t s  env i ronment  ( F i g u r e  4 . 1 )  and t h e n  p r o c e e d s  t o  con-  

c e p t u a l i z e  a  p e r c e i v e d  sys tem ( F i g u r e  4 . 3 )  f o r  which  

i n f o r m a t i o n  i s  c o l l e c t e d  ( t h e  i n f o r m a t i o n  f l o w s  i n  

F i g u r e  4 . 3 ) .  The i n f o r m a t i o n  i s  p r o c e s s e d  a t  three 

p o i n t s  i n  F i g u r e  4 . 3 ,  namely, r e s e a r c h ,  p r i v a t e  

d e c i s i o n ,  and p u b l i c  d e c i s i o n  b l o c k s .  T h i s  c o m p l e t e s  

s t a g e  I of GSASA. The r e s u l t s  from t h e  d e c i s i o n  b l o c k s  

a r e  o b s e r v e d  i n  t h e  form o f  p r o j e c t e d  r e s o u r c e  a l l o -  

c a t i o n s  t o  t h e  f i s h  g rowth ,  h a r v e s t i n g ,  p r o c e s s i n g ,  

d i s t r i b u t i o n ,  r e s e a r c h ,  t r a i n i n g ,  e x t e n s i o n ,  c r e d i t ,  

e t c . ,  b l o c k s  from p u b l i c  and/or  p r i v a t e  d e c i s i c n  

b l o c k s .  The r e s e a r c h  b l o c k  h a n d l e s  e x p e r i m e n t s  ( s t a g e  I1 

of  GSASA)  i n  c o o p e r a t i o n  w i t h  t h e  p u b l i c  s e c t o r  a s  

shown by f l o w s  o f  i n f o r m a t i o n  and r e s o u r c e s  t o  and f rom 

t h e  dec i s ion -mak ing  b l o c k s  and t h e  o t h e r  b l o c k s  i n  t h e  

d iag ram.  T h i s  i n t e r a c t i o n  among p u b l i c  and p r i v a t e  

d e c i s i o n  makers  and t h e  i n v e s t i g a t o r s  ( i n  t h e  r e s e a r c h  

b l o c k )  i s  i n  s t a g e  111 o f  GSASA.  I n  t h i s  p r o c e s s  

problems of  t h e  i n d u s t r y  a r e  i d e n t i f i e d  and d e f i n e d ,  

models  a r e  b u i l t ,  and c r i t e r i a  f o r  p o l i c y  making 

o b t a i n e d .  These  a r e  f e d  back t o  d e c i s i o n  makers  i n  t h e  

form of  pe r fo rmance  p r o j e c t i o n s  which h e l p  i n  t h e  

dec i s ion -mak ing  p r o c e s s ,  i n  t h e  r e f i n i n g  of p o l i c i e s ,  



and i n  t h e  r e -de f in ing  of problems. The i t e r a t i v e  

p roces s  con t inues  a s  new d i s c o v e r i e s  l e a d  t o  new 

problems r e q u i r i n g  d i f f e r e n t  o r  r e f i n e d  c r i t e r i a  f o r  

cho ice  among s e v e r a l  a l t e r n a t i v e  p o l i c i e s .  

Mathematical  Modelinq 

The nex t  q u e s t i o n  w e  w i l l  r a i s e  is: How d o  w e  

c o n s t r u c t  mathematical  r e l a t i o n s h i p s  t o  d e s c r i b e  what 

w e  have p re sen t ed  d i a g r a m a t i c a l l y ?  There a r e  many 

o p t i o n s .  Me could  c o n s t r u c t  s t o c h a s t i c  s imul taneous  

e q u a t i o n s ,  n o n s t o c h a s t i c  o r  e x a c t  r e l a t i o n s h i p s ,  s i n g l e  

equa t ions  t o  d e s c r i b e  s i n g l e  a c t i v i t i e s ,  e t c .  Then we 

could  u s e  econometric e s t i m a t i o n  procedures  t o  o b t a i n  

e s t i m a t e s  of  paramete rs  and/or endogenous v a r i a b l e s  

and u s e  t h e s e  t o  p r o j e c t  consequences o f  p o l i c y  a l t e r -  

n a t i v e s .  Though t h e  u s e  of  a  s t o c h a s t i c  system of 

s imul taneous  equa t ions  and an econometr ic  e s t i m a t i o n  

procedure  may be regarded  a s  i d e a l  by some because  of  

t h e  e legance  of t h e  p rocedures  and t h e  i n v e s t i g a t o r s '  

c o n v i c t i o n s ,  we w i l l  d i s c u s s  problems involved  i n  t h e i r  

use  and a rgue  t h a t  we should  u s e  t h e  o t h e r  methods when 

we cannot  s a t i s f y  t h e  c o n d i t i o n s  f o r  t h e i r  u s e  and a r e  

j u s t i f i e d  i n  u s i n g  o t h e r  methods. 

For example, l e t  t h e  fo l lowing  s e t  o f  s imul-  

t aneous  e q u a t i o n s  d e s c r i b e  t h e  h a r v e s t i n g  b lock  of  t h e  

system which w e  have d e s c r i b e d  us ing  diagrams:  



where : 

X1 = s i z e  o f  boa t  (denoted by g r o s s  tonnage of  b o a t )  . . . 
t o n s  

X2 = g e a r  and n e t s  (e .g . ,  g i l l n e t s ,  s e t n e t s ,  hook and 

l i n e ,  d r a g n e t s ,  e t c . )  . . . g e a r  u n i t s / b o a t  

X3 = l a b o r  i n  man hours  neces sa ry  p e r  boa t  (or  boat-day) 

X q  = maximum f i s h i n g  r ange  ( d i s t a n c e  of f i s h i n g  v i l l a g e  

t o  f i s h i n g  grounds)  . . . m i l e s  

X 5  = power f o r  p ropu l s ion  (horsepower u n i t s  p e r  b o a t )  

X 6  = t ime  of yea r  (a dummy v a r i a b l e  t o  c a p u t r e  s e a s o n a l  

v a r i a t i o n s ) - - e . g . ,  r a i n y  season ,  d r y  season  

-P 

X7 = a  v e c t o r  o f  government a c t i v i t i e s  (e lements  i n c l u d e ,  

e . g . ,  p roduc t ion  campaign, i n p u t  subs idy ,  i n f o r m a t i o n ,  

t r a i n i n g ,  r e s e a r c h ,  e x t e n s i o n ,  e t c . )  u n i t  o f  measure 

v a r i e s  f o r  each  a c t i v i t y  



X8 . . . Xn = v a r i a b l e  i n p u t s  beyond c o n t r o l  and f ixed  

i n p u t s  t h a t  could be sub jec t ed  t o  c o n t r o l  

( inc lude  BAS, N ,  Nf, BD)  

Pr = r e t a i l  p r i c e  (Pi  = Pr/Pg) . . . W/ton 

Pm = p r i c e  of s u b s t i t u t e  products  (e.g. ,  bee f ,  ch icken ,  

e t c . )  (PA = Pm/Pg) 

P = gene ra l  p r i c e  index (proxy f o r  i n f l a t i o n )  . . . 
g 

dimensionless  

Y = l e v e l  of income (GDP used a s  proxy) . . . #/year 

N = popula t ion  s i z e  . . . number of people  

PFP = producer p r i c e  ( p r i c e  rece ived  by f ishermen 

(PFP'  = PFP/P9) . . . #/ton 

Pa  = p r i c e  of l a b o r  from a l t e r n a t i v e  a c t i v i t y  e .g . ,  

farming (PA = Pa/Pg) . . . #/year 

K = c u r r e n t  c a p i t a l  s t o c k  ( inc luding  l a b o r )  . . . i n  

n a i r a  

BAS = Biomass a v a i l a b i l i t y  . . . tons /year  

i J f  = number of f ishermen . . . number 

Q = t o t a l  ( p o t e n t i a l )  ou tpu t  f o r  a l l  f ishermen . . . 
tons /year  



Qd = q u a n t i t y  o f  f i s h  demanded (annual  t o t a l )  . . . 
t o n s / y e a r  

Q' = q u a n t i t y  of  f i s h  s u p p l i e d  by a l l  f i s h e r m e n  . . . 
t o n s / y e a r  

Q' = q u a n t i t y  of f i s h  impor ted  (annua l  t o t a l )  . . . 
t o n s / y e a r  (Q' may a l s o  be de te rmined  o r  c o n s t r a i n e d  

by government p o l i c y ) .  

' = d e n o t e s  d e f l a t e d  p r i c e s  

These  e q u a t i o n s  a r e  p r e s e n t e d  i n  i m p l i c i t  form 

i n  r e c o g n i t i o n  of  o u r  l a c k  o f  knowledge of  t h e  i n d u s t r y .  

C o n s t r u c t i o n  of  e x p l i c i t  e q u a t i o n s  r e q u i r e s  knowledge 

a b o u t  t h e  s t r u c t u r e  of  t h e  i n d u s t r y  which i s  n o t  

a v a i l a b l e  a t  t h i s  p o i n t .  E x p l i c i t  e q u a t i o n s  a r e  

r e q u i r e d  f o r  p o l i c y  a n a l y s i s  i r r e s p e c t i v e  of  t h e  

t e c h n i q u e  of  a n a l y s i s  t h e  r e s e a r c h e r  may choose  t o  u s e .  

However, e x p l i c i t  sets of e q u a t i o n s  a r e  b u t  s t a t e m e n t s  

of  b e l i e f ,  and t h e  numer ica l  e s t i m a t e s  o f  endogenous 

v a r i a b l e s ,  c o e f f i c i e n t s ,  and o t h e r  p a r a m e t e r s  g i v e  b u t  

o n l y  one  se t  o f  i n i t i a l  c o n d i t i o n s  n e c e s s a r y  f o r  making 

p r e d i c t i o n s  and/or  p r o j e c t i o n s .  There  i s  no g u a r a n t e e  

t h a t  t h e  i n i t i a l  set o f  c o n d i t i o n s  o b t a i n e d  from con- 

v e n t i o n a l  e s t i m a t i o n  p r o c e d u r e  (e .g . ,  o r d i n a r y  l eas t  

s q u a r e s  method) would be b e t t e r  t h a n  t h e  se t  o b t a i n e d  



e i t h e r  by s y n t h e t i c  d e r i v a t i o n s  which w e  p l a n  t o  u s e  

he re  f o r  a r r i v i n g  a t  e x p l i c i t  e q u a t i o n s  o r ,  a s  a  m a t t e r  

of  f a c t ,  from gues s t ima t ion .  

I n  o r d e r  t o  d e r i v e  ou r  s imul taneous  e q u a t i o n s  

sys tem,  w e  w i l l  u s e  e q u a t i o n s  4.15, 4.16,  and 

and d e f i n e  

A P  - 
LJ 

6 = X  ( e q u i l i b r i u m  c o n d i t i o n )  

where : 

u = p r o p o r t i o n a l  r a t e  o f  change i n  p o t e n t i a l  o u t p u t  

6 = p r o p o r t i o n a l  r a t e  of i n c r e a s e  of  demand 

X = p r o p o r t i o n a l  r a t e  o f  i n c r e a s e  o f  supp ly  

w = p r o p o r t i o n a l  r a t e  of i n c r e a s e  o f  t e c h n o l o g i c a l  

improvement (i. e . ,  t e c h n o l o g i c a l  a c c e l e r a t i o n )  

Q* = maximum s u s t a i n a b l e  y i e l d  ( t ons /yea r )  

f 

GP = X, = Government p o l i c i e s  and E = a d i s t u r b a n c e  t e r m  



E q u a t i o n s  4 .19-4 .21  a re  a set  o f  s i m u l t a n e o u s  e q u a t i o n s  

f o r  w h i c h  w e  c a n  o b t a i n  e x p l i c i t  e q u a t i o n s  a s  f o l l o w s :  

From e q u a t i o n s  4.18 and 4 . l 9  

A D  - a p n a + ? $  AQ" a P  a = - - - -  - + --- APFP'  a~ AGP + - . -  
3 Q  m1-1 3PFP p 3 GP 1-1 

. _ . -  1 - 1  Q A Q + - - -  a~ Q~ A Q ~  + a ,  PFP '  APFP' 
a Q  P 0 aQd Q d  aPFPt  p PFP' 

A Q  APFPt + = n  AGP . - 
P I Q  75 p,PFP1 PFP' 1-11Gp GP 

+ n  A E  . - 
E 

(n d e n o t e s  e l a s t i c i t y )  
P I E  

T h e r e f o r e ,  o  i s  o f  t h e  form 

Using t h e  same p r o c e s s ,  w e  c a n  d e r i v e  t h e  e q u a t i o n s  f o r  

6 and A t o  o b t a i n  

w = n  A Q  APFP' + . -  AGP 
Q -5 p r P F P t  PFP'  1-1 GP GP 



APFP' + 

APA 
X = n s  

PFP ' 1 --  a7 + n s  . -  
Q ,PFP '  Q ,Pa p; Q J7 X7 

These  e q u a t i o n s  (4.23-4.25) c a n  b e  w r i t t e n  as:  

w h i c h  shows a  f a m i l i a r  set o f  s i m u l t a n e o u s  e q u a t i o n s  

i n  t h e  r e d u c e d  form: 

I n  t h i s  form w e  c o u l d  u s e  c o n v e n t i o n a l  e c o n o m e t r i c  

a p p r o a c h  t o  o b t a i n  n u m e r i c a l  e s t i m a t e s  o f  t h e  e l e m e n t s  

o f  A and hence  e s t i m a t e s  o f  Y b o t h  o f  wh ich  would have  

g i v e n  u s  i n i t i a l  c o n d i t i o n s  needed  t o  p r o j e c t  demand and 

s u p p l y  r e s p o n s e  o v e r  t i m e  u s i n g ,  f o r  example ,  



and 

and from 4 . 2 8  and 4 . 2 9  w e  c a n  compute ou r  import  needs  a s  

d  s 
Qt - Qt  a t  t i m e  t .  

T h i s  approach l i m i t s  u s  t o  on ly  one v a l u e  o r  

e s t i m a t e  of 6 and of X and t h e r e  w i l l  be  no b a s i s  f o r  

va ry ing  them. Another problem, perhaps ,  most impor t an t  

now, i s  t h a t  w e  have n e i t h e r  c r o s s - s e c t i o n a l  d a t a  nor  

t i m e  series d a t a  on X o r  Y .  There  a r e  o t h e r  problems 

which w i l l  be d i s c u s s e d  i n  t h e  n e x t  s e c t i o n  c a l l e d  "Use 

of n o n s t o c h a s t i c  o r  e x a c t  e q u a t i o n s . "  Meanwhile, w e  

w i l l  view t h e  problems from a  d i f f e r e n t  p e r s p e c t i v e .  

For i n s t a n c e ,  w e  can go back t o  e q u a t i o n s  4 . 2 3  and 4 . 2 5  

and use  ( a )  informed guesses  t o  o b t a i n  i n i t i a l  v a l u e s  

of t h e  e l a s t i c i t i e s  and t h e  r a t e s  of i n c r e a s e ,  and (b)  

a  set of  p o s s i b l e  p o l i c i e s  t h a t  would i n c r e a s e  X and,  

S hence, Q ove r  t ime .  T h i s  approach may n o t  s o l v e  ou r  

problem e i t h e r .  Even i f  w e  assume c o n s t a n t  v a l u e s  f o r  

e l a s t i c i t i e s ,  w e  could  s t  ill have endogenous v a r i a b l e s ,  

e . g .  p r i c e s ,  p o p u l a t i o n ,  income, e t c . ,  t o  d e a l  w i t h .  

One s o l u t i o n  i s  t o  g e n e r a t e  t h e  v a l u e s  of t h e  endogenous 

v a r i a b l e s  w i t h i n  t h e  system. 



Since d i f f e r e n t  p o l i c i e s  w i l l  g e n e r a t e  d i f f e r e n t  

s e t s  of consequences over t ime,  GSASA w i l l  h e lp  i n  

s e l e c t i n g  p o l i c i e s  before  funds a r e  committed t o  t h e i r  

execut ion.  The i t e r a t i v e  process  of GSASA pe rmi t s  t h e  

i n v e s t i g a t o r  t o  s t a r t  from r e l a t i v e l y  u n c e r t a i n  knowledge 

about t h e  system, i t s  problems, and p o l i c i e s ;  proceed 

g radua l ly  t o  d e f i n e  problems more e x p l i c i t l y  a s  he 

o b t a i n s  more informat ion a b u t  t h e  system; perform 

experiments a s  means of ob ta in ing  more in format ion ;  

bu i ld  b e t t e r  models t o  t e s t  po l i cy  a l t e r n a t i v e s  a s  h i s  

knowledge improves; ana lyze  consequences of p o l i c y  

a l t e r n a t i v e s  by using h i s  model; o b t a i n  c r i t e r i a  f o r  

cho ice  among s e v e r a l  a l t e r n a t i v e s ;  and, f i n a l l y ,  t o  

he lp  make p o l i c y ,  program, and p r o j e c t  cho ices .  H e  

may d i scove r  new problems o r  b e t t e r  i n t e r p r e t a t i o n  of 

e x i s t i n g  t o o l s  o r  even new ways of us ing  e x i s t i n g  

p o l i c i e s ;  t h i s  l e a d s  t o  a  c o n t i n u a t i o n  of h i s  s e a r c h  

f o r  d i f f e r e n t  c r i t e r i a  and, hence, t h e  i t e r a t i v e  process  

con t inues .  

Use of Nonstochast ic  Equations 

I n  t h e  preceding s e c t i o n s ,  we t r i e d  t o  r a i s e  

some of t h e  problems t h a t  may make us ing  s imultaneous 

equa t ions  systems and d i s t r i b u t e d  d e l a y s  d i f f i c u l t .  We 

a l s o  showed t h a t  it i s  p o s s i b l e  t o  c o n s t r u c t  a s t o -  

c h a s t i c  system of equa t ions  t o  d e s c r i b e  t h e  f i s h e r i e s .  



But w e  f e e l  t h a t  our  p r e s e n t  knowledge about  t h e  f i s h e r i e s  

i n d u s t r y  is no t  adequate  enough t o  use  s t o c h a s t i c  

equa t ions  and t h a t  w e  can j u s t i f y  t h e  use  of e x a c t  

equa t ions .  

The r e l a t i o n s h i p s  given i n  t h e  pre l iminary  model 

(Chapter V )  a r e  of a nons tochas t i c ,  o r  so-ca l led  "exac t "  

na tu re .  This  means t h a t  t h e  equa t ions  do no t  have t h e  

f i n a l  form (e.g. equa t ions  4.26) which i s  d e s i r a b l e ,  

o r  perhaps necessary ,  f o r  t h e  purpose of s t a t i s t i c a l  

e s t ima t ion  and/or hypothes i s  t e s t i n g .  If t h e  d i s t r i -  

bu t ions  of t h e  E ' S  a r e  known, then  w e  could use  Monte- 

Car lo  type  of s imu la t ion .  However, w e  do no t  know t h e  

p r o b a b i l i t y  d i s t r i b u t i o n s  of t h e  E ' S .  It could be argued 

t h a t  t h i s  i s  a p a r t i c u l a r l y  s e r i o u s  short-coming of 

us ing exac t  equa t ions ,  a s  t h e  i n t r o d u c t i o n  of s t o c h a s t i c  

elements i s ,  perhaps,  t h e  key t o  c l e a r e r  unders tanding 

of an economic p rocess .  Before a  j u s t i f i c a t i o n  of  t h e  

use  of e x a c t  r e l a t i o n s h i p s  i s  made, l e t  us  b r i e f l y  con- 

s i d e r  some of t h e  e s s e n t i a l  s t o c h a s t i c  e lements .  

There a r e  va r ious  types  of r i s k  e lements  t h a t  a r e  

r e l e v a n t  t o  t h e  behavior of t h e  i n d i v i d u a l  f isherman a s  

he i n v e s t s  i n  f i s h i n g  a c t i v i t i e s .  Some of t h e s e  e lements  

a r e  a s s o c i a t e d  wi th  f u t u r e  va lues  of p r i c e s ,  w i th  ou t -  

p u t s  r e s u l t i n g  from g iven  i n p u t s ,  and wi th  o t h e r  

v a r i a b l e s  (e .g  . c r e d i t ,  t r a i n i n g ,  and s t o r a g e  f a c i l i -  

t i e s ) ,  which a r e  d a t a  i n  t h e  c a l c u l a t i o n s  of t h e  



i n d i v i d u a l  i n v e s t o r .  I f  t h e  in£  o r n a t i o n  about  t h e  

f u t u r e  v a l u e s  of  t h e  d a t a  i s  g i v e n  i n  t h e  form o f  

c e r t a i n  p r o b a b i l i t y  d i s t r i b u t i o n s ,  it i s  p o s s i b l e  t o  

deve lop  a  p r o b a b i l i t y  c a l c u l u s  f o r  p r o s p e c t i v e  c a t c h e s ,  

p r i c e s ,  e tc .  The p rocedure  i s  s imply  t o  s p e c i f y  t h e  

form of t h e  r e l e v a n t  p r o b a b i l i t y  d i s t r i b u t i o n  by s t a r t i n g  

from t h e  assumpt ion t h a t  t h e r e  i s  some dependence,  i n  

a  s t o c h a s t i c  s e n s e ,  between t h e  p a s t  and t h e  f u t u r e .  

T h i s  dependence i s  such  t h a t  t h e  f i s h e r m a n ' s  d a t a  of  t h e  

p a s t  become pa r ame te r s  o f  t h e  p r o b a b i l i t y  d i s t r i b u t i o n s  

of  t h e  f u t u r e  d a t a .  A t  t h i s  p o i n t ,  w e  must d i s t i n g u i s h  

between such  s t o c h a s t i c  schemes a s  t h e  f i she rman  h a s  

knowledge o f ,  b e l i e v e s  i n ,  o r  a c t u a l l y  u s e s  ( i .e .  t h e  

scheme t h e  f i she rman  b e l i e v e s  t o  be t h e  t r u e  scheme o r  

p r o b a b i l i t y ) ,  and t h e  more complete  o r  " c e r t a i n "  schemes 

t h a t  would r e p r e s e n t  " a l l  t h a t  anybody cou ld  know" a b o u t  

t h e  f u t u r e  ( i . e .  a  s t a t e  of  more o r  even n e a r - p e r f e c t  

knowledge) . 
The fundamenta l  econometr ic  problem h e r e  i s  n o t  

t h a t  of  s e t t i n g  up an  a c c e p t a b l e  p r o b a b i l i t y  c a l c u l u s  

and a  t e c h n i q u e  of e s t i m a t i o n  b u t  it i s  t h e  problem of  

what w e  a c t u a l l y  f i n d ,  by e m p i r i c a l  i n v e s t i g a t i o n ,  abou t  

t h e  form of t h e  b a s i c  p r o b a b i l i t y  d i s t r i b u t i o n  i nvo lved  

and how t h e  f i she rman  u s e s  h i s  p r o b a b i l i s t i c  i n f o r m a t i o n  

concern ing  t h e  f u t u r e .  



A second ca t ego ry  o f  e r r o r  e lements  d e a l s  w i t h  

behav ior  i t s e l f .  P r o b a b i l i t y  c a l c u l u s  i s  based ,  a t  

l e a s t  i n  p a r t ,  on t h e  assumption o f  s y s t e m a t i c  and 

r a t i o n a l  behav ior  of  t h e  f i sherman ( i n v e s t o r )  i n  r e sponse  

t o  u n c e r t a i n t y .  I f  t h e  i n d i v i d u a l  i n v e s t o r  i s  t h e  o b j e c t  

of o u r  o b s e r v a t i o n ,  t h e n  h i s  behav ior  c a n  be assumed 

t o  be a  random p roces s  i n s t e a d  of be ing  s y s t e m a t i c  and 

r a t i o n a l .  I t  may t h e n  be  neces sa ry  t o  i n t r o d u c e  random 

e lements  t o  e x p l a i n  changes i n  t h e  behav ior  of  t h e  

i n d i v i d u a l  f i sherman ove r  t i m e ,  a s  w e l l  a s  d i f f e r e n c e s  

i n  behavior  i n  a  c r o s s - s e c t i o n  o f  s imu l t aneous ly  o p e r a t -  

i n g  f i shermen.  

T h i r d l y ,  i f  w e  c o n s i d e r  t o t a l  new inves tment  i n  

t h e  e n t i r e  f i s h i n g  i n d u s t r y ,  w e  w i l l  f i n d  t h a t  t h e  f i n a l  

r e s u l t  i s  i n f l u e n c e d  by random e lements  from o t h e r  

b e h a v i o r a l  s e c t o r s  o f  t h e  economy. Even i n  a  v e r y  

s imple  complete  dynamic model, i t  would n o t  t a k e  par-  

t i c u l a r l y  unreasonab le  assumpt ions  concerning s t o c h a s t i c  

e lements  t o  e x p l a i n  t h e  most v i o l e n t  f l u c t u a t i o n s  i n  

inves tment .  But i f ,  on t h e  o t h e r  hand, w e  d o  n o t  want 

such  e x p l a n a t i o n s  t o  be merely  s t o c h a s t i c  e x p r e s s i o n s ,  

t h e  r e a l  t a s k  i s  t o  l ook  f o r  a s  many c o n s t a n t  e lements  

a s  p o s s i b l e  i n  inves tment  behavior  because  w e  know v e r y  

l i t t l e  about  t h e  a c t u a l  de t e rminan t s  of  inves tment .  

Granted t h a t  r e a l i s t i c  e q u a t i o n s  o r  r e l a t i o n s h i p s  

concerning economic a c t i v i t i e s  would r e q u i r e  a  s t o c h a s t i c  



f o r m u l a t i o n ,  t h e r e  i s  t h e  q u e s t i o n  of  what r o l e  an  

e x e r c i s e  i n  t h e  u s e  o f  e x a c t  r e l a t i o n s h i p s  c o u l d  p l a y  

i n  t h e  s e a r c h  f o r  e m p i r i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p s .  

W e  b e l i e v e  t h a t  t h e  s t u d y  o f  e x a c t  e q u a t i o n s  i s  a  means 

o f  g a i n i n g  i n s i g h t  i n t o  t h e  way an  economy, o r  a  sub- 

s e c t o r  of  i t ,  works.  It  i s  a l s o  an  u n s a t i s f a c t o r y  p ro -  

c e d u r e  t o  add c r u d e  random e r r o r s  t o  an  e x a c t  e q u a t i o n  

j u s t  t o  have a  s t o c h a s t i c  r e l a t i o n s h i p .  There  must  b e  

enough i n f o r m a t i o n  a b o u t  t h e  p r o b a b i l i t y  d i s t r i b u t i o n s  

of  s u c h  e r r o r s  b e f o r e  t h e y  c a n  b e  m e a n i n g f u l l y  added.  

We d o  n o t  have  s u c h  i n f o r m a t i o n  a b o u t  t h e  f i s h e r i e s  

i n d u s t r y ;  hence ,  w e  r e f r a i n  from u s i n g  s t o c h a s t i c  

e q u a t i o n s  s u c h  a s  v i s u a l i z e d  i n  e q u a t i o n s  4 . 2 6 .  

There  a r e  a l s o  t e c h n i c a l  problems t h a t  may l i m i t  

t h e  u s e  of s i m u l t a n e o u s  e q u a t i o n  s y s t e m s .  W e  ment ioned 

some o f  t h e s e  problems ear l ier  b u t  t h e  most  d i f f i c u l t  i s  

t h e  problem of  a g g r e g a t i o n .  F i r s t l y ,  w e  would l i k e  t o  

a r r i v e  a t  a n n u a l  t o t a l  p r o d u c t i o n ,  i n v e s t m e n t ,  income, 

number o f  p e o p l e  employed, e tc . ,  f o r  t h e  e n t i r e  c a n o e  

component. T h i s  i m p l i e s  t h a t  w e  need a g g r e g a t e  models .  

It i s  d i f f i c u l t  t o  f i n d  a  s i n g l e - v a l u e d  f u n c t i o n  of 

c a p i t a l ,  government a c t i v i t i e s ,  e t c .  I n  t h e  c a n o e  

f i s h e r i e s ,  c a p i t a l  c o m p r i s e s  b o a t s ,  g e a r ,  n e t s ,  and 

s o  on .  These c a p i t a l  i t e m s  c a n  b e  v e r y  d i f f e r e n t  

f u n c t i o n s  f o r  d i f f e r e n t  l e v e l s  o f  t e c h n o l o g y .  Second ly ,  

v a r i o u s  c a p i t a l  i t e m s  p l a y  d i f f e r e n t  r o l e s  i n  t h e  



p r o d u c t i o n  p r o c e s s ,  and e a c h  i t e m  may b e  a d j u s t e d  

s e p a r a t e l y .  T h i s  i m p l i e s  t h a t  w e  need s e v e r a l  v a r i a b l e s  

t o  r e p r e s e n t  c a p i t a l  i n  t l ~ c  p r o d u c t i o n  r e s p o n s e  f u n c t i o n .  

When w e  t r y  t o  a g g r e g a t e  s u c h  r e s p o n s e  f u n c t i o n s  f o r  t h e  

d i f f e r e n t  l e v e l s  o f  t e c h n o l o g y ,  t h e  r e s u l t a n t  f u n c t i o n  

may b e  q u i t e  unmanageable .  T h i r d l y ,  a  p a r t i c u l a r l y  

d i f f i c u l t  problem i s  t h e  a g g r e g a t i o n  o f  qovernment  

a c t i v i t i e s  which  o f  c o u r s e  i s  a l s o  i m p o r t a n t  f o r  non- 

s t o c h a s t i c  o r  e x a c t  e q u a t i o n s .  I t  i s  d i f f i c u l t  t o  f i n d  

a  f o r m u l a  which  c a n  c o n v e r t  a l l  government  a c t i v i t i e s  

i n t o  a  s i n g l e  i n d e x .  The problem i s  t h a t  some o f  t h e s e  

a c t i v i t i e s  a r e  n o t  even  q u a n t i f i a b l e .  Fo r  example ,  what 

u n i t s  s h a l l  w e  u s e  f o r  t h e  e f f e c t s  o f  r e s e a r c h ,  t r a i n i n g ,  

and p r o d u c t i o n  campaigns  s u c h  t h a t  w e  s a t i s f y  t h e  measure-  

ment c o n d i t i o n s  o f  e c o n o m e t r i c  e x p l a n a t o r y  v a r i a b l e s ?  

L a s t l y ,  w e  have  a  p r o t l e m  of  a g g r e g a t i n g  c a p i t a l  i t e m  

o f  v a r y i n g  d u r a b i l i t i e s .  Fo r  example ,  how d o  w e  add 

n y l o n  clrawnets t o  n a t u r a l  f i b r e  d r a w n e t s ?  Ilow d o  w e  

add a  f ive-man c a n o e  t h a t  c a n  l a s t  s e v e n  y e a r s  t o  a 

s i m i l a r  s i z e  c a n o e  t h a t  c a n  l a s t  o n l y  t h r e e  y e a r s ?  

I n  s h o r t ,  w e  have  a  problem o f  common d e n o m i n a t o r s  

which  n u s t  b e  r e s o l v e d  f o r  e f f e c t i v e  u s e  o f  s i m u l t a n e o u s  

e q u a t i o n s  s y s t e m s .  R e l a t e d  t o  t h i s  i s  t h e  i n c l u s i o n  o f  

t h e  f i s h e r m a n ' s  knowledge and e x p e r i e n c e  a s  a n  i n p u t  

i n t o  t l l e  p r o d u c t i o n  r e s p o n s e .  T h i s  i s  n o t  t o  imply  t h a t  



e x a c t  e q u a t i o n s  a r e  f r e e  of a g g r e g a t i o n  problems b u t  

t h e  f l e x i b i l i t y  of GSASA may minimize t h e i r  e f f e c t s .  

W e  r e cogn i ze  t h a t  t h e  p a r t i a l l y  s t o c h a s t i c  n a t u r e  

of economic behav ior  i s  c e r t a i n l y  n o t  t o  be den i ed  and 

must be cons ide r ed  s e r i o u s l y  i n  economic i n v e s t i g a t i o n s  

of p o l i c y  a l t e r n a t i v e s ;  b u t  w e  c a n n o t ,  on t h e  o t h e r  hand,  

deny t h e  enormous p r a c t i c a l  impor tance  of  e x a c t  e q u a t i o n s .  

The f i r s t  r e a s o n  f o r  ou r  u s e  of  e x a c t  e q u a t i o n s  i s  t o  

s t u d y  how a  c e r t a i n  t y p e  of  economy, o r  i t s  s u b s e c t o r ,  

would o p e r a t e  under p o s t u l a t e d  c o n d i t i o n s  w i t h  r e s p e c t  

t o  d i f f e r e n t  p o l i c y  a l t e r n a t i v e s .  Th i s  p rocedure  p e r m i t s  

t h e  s t u d y  o f  t h e  consequences  o f  p o l i c y  t o o l s  unde r ,  f o r  

example, a  s t r i c t l y  g i v e n  set of  p r i c e s  and an  assumed 

known techno logy .  Such e x e r c i s e  may p rov ide  c r i t e r i a  f o r  

s e l e c t i n g  among p o l i c y  a l t e r n a t i v e s  t h a t  cou ld  be  t e s t e d  

i n  t h e  r e a l  wor ld .  Secondly ,  a  l a r g e  p a r t  o f  t h e  g e n e r a l  

body of  economic t heo ry  was handed down i n  t h e  form of  

e x a c t  r e l a t i o n s h i p s .  It is  t h e r e f o r e  e d u c a t i o n a l  t o  

f o l l o w  t h i s  approach i n  o u r  s e a r c h  f o r  b e t t e r  i n f o r m a t i o n  

on N ige r i an  f i s h e r i e s .  F i n a l l y ,  e x a c t  r e l a t i o n s h i p s  c a n  

be a  means o f  r e ach ing  r ea sonab ly  r e a l i s t i c  e x p l a n a t i o n s  

of  how t h e  p r i v a t e  and p u b l i c  d e c i s i o n  p r o c e s s e s  i n t e r a c t  

t o  a f f e c t  h a r v e s t i n g ,  p r o c e s s i n g ,  and marke t ing .  

I n  view of t h e  problems and t h e  r e a s o n s  d i s c u s s e d  

above,  w e  t h e r e f o r e  conc lude  t h a t  e x a c t  e q u a t i o n s  w i l l  

be more a p p r o p r i a t e  f o r  t h e  p r e l i m i n a r y  phase  of o u r  



s t u d y  t h a n  t h e  s i m u l t a n e o u s  e q u a t i o n  sys tems  (e .g .  

e q u a t i o n  4 . 2 6 )  o f  t h e  Cowles Commission v a r i e t y  hoping 

t h a t  a t  t h e  c o m p l e t i o n  o f  t h e  phase  w e  w i l l  a c q u i r e  

enough i n f o r m a t i o n  t o  u s e  a  s i m u l t a n e o u s  e q u a t i o n s  

model.  

Summary 

I n  t h i s  c h a p t e r  a  c o n c e p t u a l i z e d  model o f  

N i g e r i a n  f i s h e r i e s  was p r e s e n t e d  u s i n g  d i a g r a m s  and 

e q u a t i o n s .  W e  showed i n t e r a c t i o n s  among f i s h e r i e s  sub-  

s e c t o r ,  o t h e r  a g r i c u l t u r a l  s u b s e c t o r s ,  and n o n a g r i c u l t u r a l  

s e c t o r s  o f  t h e  N i g e r i a n  economy. We a l s o  d e p i c t e d  a  

d e t a i l e d ,  though no t  e x h a u s t i v e ,  r e s o u r c e  and i n f o r m a t i o n  

f lows  w i t h i n  t h e  f i s h e r i e s  s u b s e c t o r  o r  a  component o f  

i t .  More h e t a i l e d  d i s c u s s i o n  o f  t h e  model was r e s t r i c t e d  

t o  t h e  c o a s t a l  canoe  f i s h e r i e s  w h i l e  a  m a t h e m a t i c a l  

modeling example was g i v e n  f o r  t h e  h a r v e s t i n g  p r o c e s s .  

F i n a l l y ,  w e  a rgued  f o r  t h e  u s e  of  n o n s t o c h a s t i c  e q u a t i o n s  

i n  t h e  p r e l i m i n a r y  p h a s e  of  o u r  s t u d y .  I n  t h e  n e x t  

c h a p t e r  p r e l i m i n a r y  m a t h e m a t i c a l  r e l a t i o n s h i p s  w i l l  be  

p r e s e n t e d .  



CHAPTER V 

PRELIMINARY MATIIEMAT ICAL RELATIONSHIPS 

FOR THE CANOE FISHERIES COMPONENT 

I n t r o d u c t i o n  

I n  Chap te r  I V  w e  p r e s e n t e d  a  c o n c e p t u a l  framework 

o f  N i g e r i a n  f i s h e r i e s  u s i n g  t h e  canoe  component a s  a n  

i l l u s t r a t i v e  example. The d iag rams  a r e  r e f e r e n c e  p o i n t s  

t h a t  show i n t e r a c t i o n s  and r e s o u r c e ,  i n f o r m a t i o n ,  and 

biomass f l o w s .  I n  t h i s  c h a p t e r  w e  w i l l  p r e s e n t  a p r e -  

l i m i n a r y  o p e r a t i o n a l  model o f  t h e  canoe  component which  

c o u l d  be used  f o r  s i m u l a t i n g  t h e  d i f f e r e n t  p r o c e s s e s  

d i s c u s s e d  c o n c e p t u a l l y  i n  t h e  p r e c e d i n g  c h a p t e r .  

The e q u a t i o n s  h e r e  shou ld  be r e g a r d e d  a s  p r e -  

l i m i n a r y  and s u b j e c t  t o  change  a s  o u r  knowledge of  t h e  

f i s h e r i e s  s e c t o r  improves .  They p r o v i d e  a  b e g i n n i n g  f o r  

u n d e r s t a n d i n g  t h e  s e c t o r  and a  means o f  i d e n t i f y i n g  t h e  

d a t a  needed f o r  p o l i c y  a n a l y s i s .  

Supply of  F i s h  (The H a r v e s t i n g  
Block i n  F i a u r e  4 . 3  

Thc n a t u r a l  s o u r c e s  o f  f i s h  are t h e  o c e a n ,  t h e  

r i v e r s ,  and t l l c .  l a k e s .  P o p u l a t i o n  dynamics s t u d i e s  

i n t e n d e d  t o  p r o v i d e  i n f o r m a t i o n  on t h e  a v a i l a b l e  biomass 



f rom t h e s e  s o u r c e s  a r e  s t i l l  i n  t h e  d e v e l o p m e n t a l  s t a g e s  

i n  t h e  s e n s e  t h a t  t h e y  a r e  s t i l l  s p e c i c s  s p e c i f i c  and 

w e  have  no g e n e r a l  model t o  a g g r e g a t e  t h c  d i f f e r e n t  

s p e c i e s  t y p e s .  I n  N i g e r i a ,  t h e  f i s h i n g  t e c h n o l o g y  o f  

t h e  c a n o e  component i s  s u c h  t h a t  t h e  f i s h e r m a n  i s  

u n a b l e  t o  r e a c h  t h a t  p a r t  o f  t h e  c o n t i n e n t a l  s h e l f  

where  f i s h  i s  a b u n d a n t .  H e  i s  t h e r e f o r e  l i m i t e d ,  a t  

l e a s t  a s  o f  now, by h i s  t e c h n o l o g y  r a t h e r  t h a n  by t h e  

a v a i l a t i l i t y  o f  b iomass .  W e  may, t h e r e f o r e ,  assume a n  

i n f i n i t e  s u p p l y  p o t e n t i a l ,  a t  l e a s t  u n t i l  w e  know more 

a b o u t  b iomass  a v a i l a b i l i t y ,  and s t a r t  o u r  mode l ing  from 

t h e  f i s h e r m a n ' s  s u p p l y  r e s p o n s e  f u n c t i o n  (5 .  l a )  . 
I n  v i ew o f  t h e  p rob lems  d i s c u s s e d  i n  C h a p t e r  I V  

c o n c e r n i n g  c o n s t r u c t i o n  o f  e q u a t i o n s  and  o f  o u r  l i m i t e d  

knowledge o f  t h e  s t r u c t u r e  of  t h e  c a n o e  f i s h e r i e s ,  we 

t h e r e f o r e  p o s t u l a t e  g e n e r a t i o n  o f  f i s h  p r o d u c t i o n  by 

u s i n g  e i t h e r  ( a )  a c t i v e  l a b o r  f o r c e  ( e q u a t i o n  5 . 1 )  o r  

(t) g e a r  u n i t s  ( e q u a t i o n  5 . 2 ) ,  o r  ( c )  b o a t  e f f o r t  

( e q u a t i o n  5 . 3 ) .  

( a )  f i s h  o u t p u t  v i a  a c t i v e  l a b o r  f o r c e  

OPTi j  
( t )  = W1 . F F I  ( t )  + WZiPFIij ( t )  + WjiFFCij ( t )  

J i j  

+ WqiPFCij ( t )  

POPNi ( t )  = (1 + DT*ALPHAl - DT*ALPIIA2) *POPNi (t-DT) 



FTPIi ( t )  = ALPHA3*POPNi ( t )  

FTPCi ( t  ) = ALPIIA4*POPNi ( t )  

FFIi  ( t )  = ALPHA5*FTPIi ( t )  

FFC . ( t )  = A L P H A ~ * F T P C ~  ( t )  
1 

where  

OPT = t o t a l  f i s h  o u t p u t - - t o n s  p e r  y e a r  

FFI  = number o f  f u l l - t i m e  f i s h e r m e n  o p e r a t i n g  i n  t h e  

i n l a n d  waters--men 

PFI = number o f  p a r t - t i m e  f i s h e r m e n  o p e r a t i n g  i n  t h e  

i n l a n d  waters--men 

FFC = number o f  f u l l - t i m e  f i s h e r m e n  o p e r a t i n g  i n  t h e  

c o a s t a l  waters--men 

PFC = number o f  p a r t - t i m e  f i s h e r m e n  o p e r a t i n g  i n  t h e  

c o a s t a l  waters--men 

POPN = t o t a l  p o p u l a t i o n  d e p e n d e n t  on f i s h i n g  f o r  t h e i r  

l i v e 1  ihood--number 

FTPI = p o p u l a t i o n  of  f i s h e r m e n  i n  t h e  i n l a n d  w a t e r  

area--men 



FTPC = p o p u l a t i o n  o f  f i s h e r m e n  i n  t h e  c o a s t a l  

areas--men 

ALPHA 1 = r a t e  o f  g r o w t h  o f  f i s h i n g  d e p e n d e n t  p o p u l a t i o n  

( n a t i o n a l )  . . . p e r c e n t  p e r  y e a r  

ALPHA 2  = r a t e  o f  m i g r a t i o n  from f i s h i n g  a r e a  t o  o t h e r  

a r e a s  . . . p e r c e n t  p e r  y e a r  

ALPIIA 3 = p r o p o r t i o n  o f  p o p u l a t i o n  t h a t  a r e  i n l a n d  

f i s h e r m e n - - p r o p o r t i o n  

ALPHA 4 = p r o p o r t i o n  o f  p o p u l a t i o n  t h a t  a r e  c o a s t a l  

f i s h e r m e n - - p r o p o r t i o n  

ALPHA 5 = p r o p o r t i o n  o f  i n l a n d  f i s h e r m e n  t h a t  a r e  

f u l l  t i m e - - p r o p o r t i o n  

ALPHA 6 = p r o p o r t i o n  o f  c o a s t a l  f i s h e r m e n  t h a t  a r e  

f u l l  t i m e - - p r o p o r t i o n  

W I I  W 2 '  PY3' W4 a r e  p r o d u c t i o n  p e r  f i s h e r m a n  f o r  t h e  

d i f f e r e n t  g r o u p s - - t o n s  p e r  f i s h e r m a n - y e a r  

( e q u a t i o n  5 .  l k )  

i = i n d e x e s  s t a t e  

j = i n d e x e s  a d m i n i s t r a t i v e  d i v i s i o n  

We assume t h a t  t h e  l e v e l  o f  t e c h n o l o g y  o f  a  

f i s h i n g  u n i t  w i l l  be  r e f l e c t e d  i n  t h e  u n i t ' s  p r o d u c t i o n  



p e r  f i s h e r m a n .  I n  e s s e n c e  it i s  e x p e c t e d  t h a t  a  one-  

man f i s h i n g  u n i t  w i l l  have  a  s m a l l  b o a t  and s i m p l e  g e a r  

and n e t s .  H e  w i l l  mos t  l i k e l y  u s e  hook and l i n e  and  

t r a p s .  H i s  p r o d u c t i v i t y  w i l l  b e  s m a l l  r e l a t i v e  t o  t h e  

p r o d u c t i v i t y  o f  a  man from a  f ive-man team o p e r a t i n g  i n  

t h e  c o a s t a l  w a t e r s .  The problem t h a t  w e  may f a c e  h e r e  

i s  i n  t h e  e s t i m a t i o n  o f  $ = [W1,1~2,WJ,W4] . I f  w e  r e l y  

o n  t r e n d  d a t a  (assuming w e  have  s u c h  d a t a ) ,  $ w i l l  o n l y  

g i v e  u s  h i s t o r i c a l  i n f o r m a t i o n  and  t o  u s e  it i n  any  

p r o j e c t i o n  i m p l i c i t l y  assumes t h a t  t h e  l e v e l  o f  t e c h -  

+ 
nology t h a t  produced  it ( i . e . ,  W )  w i l l  r ema in  unchanged.  

T h i s  i s  n o t  c o n s i s t e n t  w i t h  t h e  dynamic n a t u r e  o f  t h e  

+ 
sys t em.  W e  mus t  t h e n  compute PJ endogenous ly  as :  

W ( t )  = W (tk) * [ l+K* (1-e -6  (t-t ) 
9 k  9k  

k  1 1  Y tk _< t 

a  = p r o p o r t i o n  o f  f i s h e r m e n  i n  t h e  9 t h  g r o u p  o f  t h e  
9 k  

k t h  t e c h n o l o g y  ( a  w i l l  b e  d e t e r m i n e d  i n  t h e  

d e c i s i o n  p r o c e s s )  

tk = t i n e  a t  wh ich  k t h  t e c h n o l o g y  i s  a d o p t e d  

C and K a r e  c o n s t a n t s  



t = d e n o t e s  c u r r e n t  t i m e  p e r i o d  

g  = d e n o t e s  g r o u p s  and k = d e n o t e s  l e v e l  o f  t e c l m o l o g y  

An a l t e r n a t i v e  t o  g e n e r a t i n g  p r o d u c t i o n  u s i n g  

e q u a t i o n s  5 . 1  i s  t h e  g e a r  u n i t  a p p r o a c h  which  i s  g i v e n  

a s  f o l l o w s :  

OPTi( t )  = C CPUij ( t ) * U i j  ( t )  
j=1  

C P u i j  
( t )  = CPUij (t-DT)*I1+DT*LAMDAij ( t ) ]  

where  

CPU = c a t c h  p e r  u n i t  o f  g e a r - - t o n s  p e r  y e a r - u n i t  

U = number o f  u n i t s  o f  g e a r - - g e a r  u n i t s  

LAMDA = p r o p o r t i o n a l  r a t e  o f  g r o w t h  o f  CPU d u e  t o  

e x p e r i e n c e  , c h a n g e s  i n  t e c h n o l o g y ,  and t h e  

f i s h e r m e n ' s  r e s p o n s i v e n e s s  t o  t h e  changes- -  

p r o p o r t i o n / y e a r  

i = i n d e x e s  s t a t e  

j  = i n d e x e s  g e a r  c a t e g o r y  s u c h  as bonga n e t s ,  

sawa n e t s ,  etc.  

I n  t h i s  a p p r o a c h  we assume t h a t  f o r  a  p a r t i c u l a r  

g e a r  u n i t  t h e r e  is a  f i x e d  amount o f  l a b o r  r e q u i r e d  and  

t h a t  t h e  e f f i c i e n c y  o f  l a b o r  and mach ine ry  i s  r e f l e c t e d  



i n  CPU.  F u r t h e r  t h e  f i s h e r m a n ' s  r e s p o n s e  t o  government  

a c t i v i t i e s  f o r  improving t h e  f i s h e r i e s  s e c t o r  is  i m p l i e d  

i n  LAMDA which i s  d e t e r m i n e d  by f i s h e r m a n ' s  d e c i s i o n  

p r o c e s s .  

A f i n a l  a p p r o a c h  which w e  w i l l  c o n s i d e r  is t h e  

g e n e r a t i o n  o f  o u t p u t  u s i n g  b o a t  e f f o r t  (BE) f o r  e a c h  

c a t e g o r y  of  b o a t .  W e  c a n  i d e n t i f y  f o u r  ( 4 )  c a t e g o r i e s  

of  b o a t s .  Those c a p a b l e  of  ( a )  o p e r a t i n g  o n l y  i n  t h e  

i n l a n d  w a t e r s ;  ( b )  g o i n g  t o  s e a  b u t  o n l y  w i t h i n  t h e  t e n -  

fathom l i n e ;  ( c )  o p e r a t i n g  between t h e  t e n -  and twen ty -  

fathom l i n e s ,  and ( d )  g o i n g  beyond t h e  twenty- fa thom 

l i n e  ( l a r g e  b o a t s ) .  Each b o a t  c a t e g o r y  r e q u i r e s  d i f -  

f e r e n t  t y p e s  of  g e a r  and n e t s  and  a  d i f f e r e n t  s i z e  o f  

f i s h i n g  team. Ca tegory  ( a )  i s  t h e  l e a s t  advanced 

t e c h n o l o g i c a l l y ,  w h i l e  c a t e g o r y  ( d )  is  t h e  most  

advanced.  F o r  e a c h  c a t e g o r y  w e  w i l l  d e f i n e  b o a t - e f f o r t  

(BE) a s  t h e  number o f  d a y s  t h a t  b o a t s  g o  o u t  f i s h i n g  

i n  a  g i v e n  p e r i o d ,  e . g . ,  a  y e a r .  The u n i t s  o f  BE w i l l  

t h e r e f o r e  b e  boa t -days  p e r  y e a r .  C a t c h  p e r  boat -day  

(CPBE)  w i l l  depend on  t h e  s i z e  o f  t h e  b o a t ,  g e a r  and  

n e t s ,  d e p t h  o f  t h e  f i s h i n g  g r o u n d s ,  d e n s i t y  o f  f i s h  a t  

f i s h i n g  g r o u n d s ,  and  on  t h e  number o f  men r e q u i r e d  p e r  

b o a t  u n i t .  A c t u a l  b o a t  e f f o r t  w i l l  depend on  p r i c e s  

r e c e i v e d  by f i s h e r m e n  ( o r  owner of  t h e  u n i t ) ,  and t h e  

c o s t  i n c u r r e d  p e r  b o a t  e f f o r t  f o r  any  t i m e  p e r i o d .  



A s  t h e  p r i c e  r e c e i v e d  by f i s h e r m e n  (PPF) g o e s  

u p ,  more b o a t - e f f o r t s  w i l l  be  used  t o  i n c r e a s e  p ro -  

d u c t i o n  and ,  hence ,  f i s h e r m a n ' s  income, assuming t h a t  

m a r g i n a l  c o s t  of  a  b o a t - e f f o r t  i s  less t h a n  o r  e q u a l  t o  

marg ina l  r e t u r n  p e r  b o a t - e f f o r t .  On t h e  o t h e r  hand a s  

PPF goes  down, b o a t - e f f o r t  w i l l  be reduced and ,  hence ,  

p r o d u c t i o n  w i l l  go  down. Both of  t h e  above s t a t e m e n t s  

assume CPBE c o n s t a n t  f o r  any g i v e n  t i m e  p e r i o d .  

Equa t ions  5 .3  summarize t h e  g e n e r a t i o n  of  p r o d u c t i o n  

u s i n g  b o a t - e f f o r t .  

OPT. ( t )  = 1 CPBER (t) *BEiR ( t)  
1 R = l  

CPBER ( t )  = CPBEL (t-DT) (l+DELTA ( t )  *DT) 

BDIqiR ( t )  = BDIJiR (t-DT) (l+PED*EAPPF) 

EAPPF ( t )  = 
[PPF ( t - D T )  - PPF (t-2DT) ] 

PPF ( t - ~ D T )  

where 

OPT = t o t a l  o u t p u t  ( p r o d u c t i o n ) - - t o n s  p e r  y e a r  

CPBE = c a t c h  p e r  b o a t  e f f o r t - - t o n s / b o a t - d a y  
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BE = boat-effor t - -boat-days per  year  

BN = number of boats--boats 

BDN = number of boat  days--days per  year  

Q = propor t iona l  r a t e  of increase /decrease  i n  

number of boa t s  i n  a ca tegory ,  determined by 

t h e  d e c i s i o n  process--dimensionless 

DELTA = propor t iona l  r a t e  of growth of CPBE,  determined 

by t h e  d e c i s i o n  process--proportion/year 

EAPPF = f i she rman ' s  expec ta t ion  of p ropor t iona l  r a t e  of 

change of p r i c e  rece ived  by fisherman (PPF) 

based on h i s  experience--proport ion 

PED = p r i c e  e l a s t i c i t y  of boat days 

R = indexes boat  ca tegory  

i = indexes s t a t e  

t = indexes t ime per iod 

I f  we knew i n i t i a l  va lues  of C P B E ,  PED, EAPPF, 

and s i n c e  w e  could compute BE (5.3b) then w e  can compute 

OPT using equat ions  5 . 3 .  

Demand f o r  F i s h  

Demand f o r  f i s h  w i l l  be exogenous information 

d f o r  t h e  fishermen. A s  demand f o r  f i s h  ( Q  ) i n c r e a s e s ,  



t h e  p r i c e  of  f i s h  r e c e i v e d  by t h e  f i s h e r m e n  (PPF) w i l l  

i n c r e a s e .  The r a t e  o f  i n c r e a s e  i n  t h e  demand w i l l  

depend on t h e  p r o p o r t i o n a l  r a t e s  of  g rowth  of  n a t i o n a l  

income ( g r o s s  d o m e s t i c  p r o d u c t  i s  used  a s  a  proxy f o r  

n a t i o n a l  income h e r e ) ,  p o p u l a t i o n ,  and r e t a i l  p r i c e s  o f  

f i s h  and mea t .  Nea t  i s  used  a s  a  compet ing  p r o d u c t ,  

i . e .  a s u b s t i t u t e  f o r  f i s h  a s  a  s o u r c e  of  p r o t e i n .  

E q u a t i o n s  5 . 4  d e s c r i b e  t h e  demand f u n c t i o n  of  f i s h .  

G D P  ( t )  - GDP (t-DT) 
g ( t )  = GDP (t-DT) 

P R F ( t )  - PW (t-DT) 
P p )  = PRF (t-DT) 

where 

DEMF = t o t a l  demand f o r  f i s h - - t o n s  p e r  y e ~ i r  

g  = p r o p o r t i o n a l  r a t e  of  growth  of GUP--dimensionless 



rl = propor t iona l  r a t e  of growth of population--  

dimensionless  

p, = propor t iona l  r a t e  of growth of r e t a i l  p r i c e  of 

meat--dimensionless 

pr = propor t iona l  r a t e  of growth of r e t a i l  p r i c e  of 

f  ish--dimensionless 

N = t o t a l  populat ion of Niger ia--number 

GDP = g r o s s  domestic product--W per year  

PM = r e t a i l  p r i c e  of meat--W per  ton 

PRF = r e t a i l  p r i c e  of fish--W per  ton 

bl,  b 2 ,  b3, and b4 a r e  c o n s t a n t s  

W e  can  compute t o t a l  f i s h  ou tpu t  (TOPT) f o r  t h e  

canoe component from equa t ions  5.1,  5.2,  o r  5.3 a s  t h e  

sum of t h e  f i s h  o u t p u t s  from each of t h e  f i v e  mari t ime 

s t a t e s .  

T O P T ( t )  = Z ZOPTij ( t )  from 5 . l a  
i j  

T O P T ( t )  = Z OPTi ( t) from 5.2a o r  5.3a 5 .5  
i 

This  g ives  us t h e  ou tput  from t h e  ha rves t ing  of F igu re  4 . 3 .  

The amount of t h i s  ou tpu t  t h a t  reaches  t h e  next  block-- 

t h e  process ing  block--is:  



PRIN (t ) = TOPT (t ) - FVSU (t ) 

FVSU(t) = BETAl*POPL(t) 

where 

POPL = number o f  p e o p l e  i n  t h e  l o c a l i t y - - n u m b e r  

PRIN = i n p u t  o f  f i s h  i n t o  p r o c e s s i n g  p r o c e s s - - t o n s / y e a r  

FVSU = f i s h i n g  v i l l a g e  s a l e s  o f  u n p r o c e s s e d  f i s h  ( t h i s  

i n c l u d e s  t h e  q u a n t i t y  o f  u n p r o c e s s e d  f i s h  con-  

sumed by f i s h e r m a n ' s  f a m i l y ) - - t o n s  p e r  y e a r  

BETA1 = l o c a l  p e r  c a p i t a  consumpt ion  o f  u n p r o c e s s e d  

f i s h - - t o n s  p e r  c a p u t - y e a r  assumed c o n s t a n t  

u n t i l  w e  know more a b o u t  it. 

Outpu t  f rom P r o c e s s i n s  and D i s t r i b u t i o n  

Smoke-drying i s  t h e  most  w i d e l y  u s e d  method o f  

p r e s e r v a t i o n  o f  f i s h  i n  N i g e r i a .  S t o r a g e  f a c i l i t i e s  

a r e  v i r t u a l l y  u n a v a i l a b l e  and b e f o r e  p r o c e s s i n g  i s  com- 

p l e t e d  t h e r e  i s  a  s u b s t a n t i a l  amount o f  f i s h  l o s t .  Out- 

p u t  f rom p r o c e s s i n g  c a n  t h e r e f o r e  b e  d e s c r i b e d  a s  

PROPT ( t )  = (1 - BETA2) * (1 - BETA3) *PRIN (t-DT) 5.7" 

* 
The a c t u a l  form t h i s  e q u a t i o n  w i l l  t a k e  w i l l  b e  

d e t e r m i n e d  when w e  have  more i n f o r m a t i o n  a b o u t  t h e  p ro -  
cess. A t  t h i s  p o i n t  w e  d o  n o t  know whe the r  a  d i s t r i b u t e d  
d e l a y  (Chap. 111) o r  t h i s  d i s c r e t e  one  DT d e l a y  ( e q u a t i o n  
5 . 7 )  w i l l  be a p p r o p r i a t e .  U n t i l  t h e n  e q u a t i o n  5 .7  
s h o u l d  be  viewed a s  a  h y p o t h e s i s .  



where 

PROPT = processed  ou tpu t - - tons /yea r  

BETA2 = p r o p o r t i o n  o f  PRIN l o s t  due  t o  d ry ing- -  

d i m e n s i o n l e s s  

BETA3 = p r o p o r t i o n  of  PRIN l o s t  d u e  t o  was tage  i n  t h e  

p rocess - -d imens ion less  

The i n p u t  i n t o  t h e  d i s t r i b u t i o n  p r o c e s s  is: 

DISTIN(t)  = PROPT(t) - FVSP ( t)  5.8a 

where 

DISTIN = i n p u t  i n t o  t h e  d i s t r i b u t i o n  p rocess - -  

t o n s / y e a r  

FVSP = f i s h i n g  v i l l a g e  s a l e s  of p r o c e s s e d  f i s h  

i n c l u d i n g  t h e  amount set a s i d e  by pro-  

c e s s o r  f o r  domes t i c  use- - tons /year  

BETA4 = l o c a l  p e r  c a p i t a  consumption o f  p r o c e s s e d  

f i s h - - t o n s  p e r  capu t -yea r  

The o u t p u t  of  f i s h  t h a t  r e a c h e s  t h e  t e r m i n a l  

( d i s t a n t )  market  c a n  be  computed a s  t h e  amount o f  f i s h  

which r e a c h e s  t h e  d i s t r i b u t i o n  p r o c e s s  less t h e  q u a n t i t y  



wasted during transportation either as a result of bad 

handling, lack of storage, bad packaging, or a combination 

of these. This output is 

DISOPT (t) = DISTIN (t) - DISW Ct) 

DISW(t) = BETAS*DISTIN (t) 

where 

DISOPT = output from distribution process--tons/year 

DISW = distribution wastage--tons/year 

BETA5 = proportion of processed fish lost due to dis- 

tribution wastage--dimensionless 

Income Generation 

If we assume that the fisherman is both the pro- 

cessor and retailer of his product, then we can compute 

the gross income to the canoe fisheries component as 

described by equations 5.10. 

CFGY (t) = PPFU (t) *FVSU (t) + PPFP (t) *FVSP (t) 

+ PRF (t) *DISOPT (t) 5.10a 

CFNY (t) = CFGY (t) - CFTC Ct) 

CFTC(t) = FC(t) + CC(t) + PCCt) + TRC(t) 



TCB * BN) (t) + (- F C ( t )  = Z l ( =  k 
k ECLG 

CC ( t )  = [ F W ( ~ ) * P L H ( ~ )  *RIP ( t)  + (1-PLH) * R I P ( t )  

*PA (t) + PBC*XBC ( t )  1 *FINN ( t )  

PC ( t )  = PFW(t) *QFW (t) + FW(t)  *ALIP ( t )  

where 

CFGY = canoe  f i s h e r i e s  g r o s s  income ( t h i s  is  v a l u e  

of a l l  produce)--W/year 

CFNY = canoe  f i s h e r i e s  n e t  income--W/year 

CFTC = c a n o e  f i s h e r i e s  t o t a l  cost--W/year 

PPFU = p r i c e  o f  unprocessed  f i sh- -N/ ton  

PPFP = p r i c e  of p r o c e s s e d  f i s h  ( s o l d  loca l ly ) - -W/ ton  

PRF = r e t a i l  p r i c e  o f  p r o c e s s e d  fish--W/ton 

FVSU = a s  d e f i n e d  i n  e q u a t i o n  5 .7  

FVSP = a s  d e f i n e d  i n  e q u a t i o n  5 . 8  

DISOPT = as d e f i n e d  i n  e q u a t i o n  5.10 

FC = f i x e d  c o s t ,  i.e., c o s t  of  e s t a b l i s h m e n t - -  

Pi/year 



CC = c o s t  o f  c a t c h i n g  ( e . g . ,  l a b o r  and c o s t  o f  o t h e r  

v a r i a b l e  i n p u t s )  --#/year 

PC = c o s t  o f  processing--W/year 

TRC = t r a n s p o r t a t i o n  cos t - -# /year  

TCB = i n i t i a l  c o s t  of  boat -+/boat  

TCG = i n i t i a l  c o s t  o f  g e a r  and o t h e r  equipments--  

W/gear 

ECLB = economic l i f e  o f  boa t - -yea r s  

ECLG = economic l i f e  o f  g e a r  and n e t s - - y e a r s  

BN = number o f  b o a t s  i n  e a c h  c a t e g o r y - - b o a t s  

U = number of  g e a r  u n i t s - - g e a r  u n i t s  

FINN = number o f  f i s h e r m e n  i n  t h e  component 

j = i ndexes  c a t e g o r y  o r  t e c h n o l o g i c a l  l e v e l  

FW, PLH, P A ,  PBC, RIP, and XBC a s  d e f i n e d  i n  5.14 

PFW = p r i c e  of  f i rewood o r  f u e l  used--#/ lb.  

QFW = q u a n t i t y  o f  f i rewood o r  f u e l  used--1bs . / y e a r  

ALIP = amount of  l a b o r  i n p u t  used  f o r  p r o c e s s i n g  p e r  

year--man-hrs . / y e a r  



The g r o s s  and n e t  incomes computed a s  i n  

e q u a t i o n s  5.10 a r e  performance v a r i a b l e s  which can  h e l p  

t h e  p u b l i c  s e c t o r  ( i . e , ,  t h e  government) e v a l u a t e  t h e  

e f f e c t i v e n e s s  of programs and p o l i c i e s  de s igned  t o  

improve t h e  income of t h e  canoe component. The same 

set of e q u a t i o n s  can  be used ,  w i t h  some m o d i f i c a t i o n s ,  

t o  e v a l u a t e  t h e  income d i s t r i b u t i o n  w i t h i n  t h e  f i s h e r i e s .  

Equat ion 5.10a a g g r e g a t e s  income i n  f i s h e r i e s  

v e r t i c a l l y ;  a c t u a l l y ,  t h e  f i sherman i s  o n l y  a r e t a i l e r  

- i n  h i s  l o c a l  ( t h e  f i s h i n g  v i l l a g e )  marke t .  H e  i s ,  a s  

a t  p r e s e n t ,  a  p roce s so r  b u t  he  s e l l s  h i s  p rocessed  f i s h  

t o  a  middleman who sel ls  it t o  r e t a i l e r s  i n  urban 

marke t s .  I n  o r d e r  t o  see t h e  income d i s t r i b u t i o n  

w i t h i n  t h e  component c l e a r l y ,  w e  have t o  compute t h e  

f i s h e r m a n ' s  g r o s s  and n e t  incomes and t h e  middleman's  

and r e t a i l e r ' s  incomes s e p a r a t e l y .  Equa t ions  5.11 

compute t h e s e .  

+ CFM ( t)  

FNY(t) = FGY ( t )  - FTC(t)  

GYM ( t )  = PRFM (t) * IDISTIN ( t )  - DISWM ( t )  

TCM(t) = CFM(t) + TRC ( t )  + TCMM(t) 



DISW(t) = DISW.(t)  + DISWM(t) 

RGY ( t) = PW ( t ) *  [DISTIN(t)  - DISW ( t )  ] 

RTC(t) = RFC(t) + RCF(t) + RCM(t) 

R N Y ( t )  = R G Y ( t )  - RTC ( t )  

RCF ( t )  = PRFM(t) IDISTIN ( t)  - DISW4(t) ] 

where 

FGY = f i s h e r m e n ' s  g r o s s  income- year 

FNY = f i s h e r m e n ' s  n e t  income--#/year 

FTC = f i s h e r m e n ' s  t o t a l  cos t - -# /year  

FC, CC, PC = a s  d e f i n e d  i n  e q u a t i o n  5.10 

PPFU, FVSU, FVSP = a s  d e f i n e d  i n  e q u a t i o n  5.10 

DISTIN = a s  d e f i n e d  i n  e q u a t i o n  5 .8  

PPFPL = p r i c e  of  p rocessed  f i s h  a t  t h e  l o c a l  market-- 

# / t on  

PPFPM = p r i c e  of p rocessed  f i s h  r e c e i v e d  by t h e  

f i she rman  from t h e  middleman-+/ton 

GYM = middlemen's g r o s s  income-+/year 



TCM = middlemen ' s t o t a l  cost--W/year 

YNM = midd lemen ' s  n e t  income--W/year 

PRFM = p r i c e  o f  p r o c e s s e d  f i s h  r e c e i v e d  by t h e  

middleman--W/ton 

DISW4 = f i s h  w a s t a g e  i n c u r r e d  by middleman-- tons /year  

TRC = a s  d e f i n e d  i n  e q u a t i o n  5 .10  

TCW4 = middleman I s  h a n d l i n g  cost  ( i n c l u d e s  h i s  

l a b o r )  --W/year 

RGY = r e t a i l e r s '  (marke t  woman) g r o s s  income--W/year 

RTC = r e t a i l e r s '  t o t a l  cost--W/year 

RNY = r e t a i l e r s '  n e t  income--W/year 

CFM = c o s t  o f  f i s h  t o  middlemen (i . e . ,  what  i s  p a i d  

RCF = c o s t  o f  f i s h  t o  re ta i l e r s  ( i . e . ,  what  i s  p a i d  

t o  middlemen)-+/year  

RCM = r e t a i l e r s '  management costs--W/year  

RFC = r e t a i l e r s '  f i x e d  costs--W/year  

DISWR = w a s t a g e  i n c u r r e d  by r e t a i l e r s - - t o n s / y e a r  



A comparison of FNY, YNII, and RNY w i l l  show i f  

t h e r e  i s  a d i s p r o p o r t i o n a t e  s h a r e  of t h e  consumer ' s  n a i r a  

go ing  t o  one of t h e  three s e c t i o n s - - p r i m a r y  p roducer -  

p r o c e s s o r ,  middleman, and r e t a i l e r .  I f  t h e r e  i s ,  t h e  

i n f o r m a t i o n  w i l l  h e l p  i n  t h e  f o r m u l a t i o n  of a p p r o p r i a t e  

p o l i c i e s  t o  c o r r e c t  t h e  i n e q u i t y .  

P r i c e  G e n e r a t i o n  

PXEh(t) = PFEN *{(DR ( t ) * P K q ) / [ l  - exp(-DRq(t) 
q=1 hq q  

where 

FW = a s  d e f i n e d  i n  e q u a t i o n  5.17 

FWR = r a t e  of g rowth  of  FW--W/man-hr-year 

DR,  PXE = a s  d e f i n e d  above 

EPPF = producer -p rocessor  p r i c e  expec ted  by f isherman--  

W/ton 

EAPPF = a s  d e f i n e d  i n  e q u a t i o n  5 . 3  



PK = i n i t i a l  p r i c e  o f  t h e  q t h  equipment  ( e . g . ,  b o a t ,  

e n g i n e ,  g e a r ,  e t c . ) - - W / u n i t  

ECL = economic l i f e  o f  t h e  equ ipmen t - -yea r s  

PFEN = number o f  equ ipmen t s  p e r  f i sherman--equipment  

u n i t s / f i s h e r m a n - y e a r  

exp  = e x p o n e n t i a l  f u n c t i o n  

q = i n d e x e s  t h e  equipment  t y p e s  (q = 1, 2, Q )  

I n v e s t m e n t  G e n e r a t  i o n  

The model w i l l  compute f i s h e r m e n ' s  i n v e s t m e n t  

i n  all c a t e g o r i e s  (i .e. f i s h e r i e s  i n v e s t m e n t )  a s  g i v e n  

i n  e q u a t i o n s  5 .13 .  I n v e s t m e n t  by a  f i s h e r m a n  i s  o f  t w o  

t y p e s .  H e  may i n v e s t  i n  f i s h e r i e s  o r  i n  n o n f i s h i n g  

a c t i v i t i e s .  S i m i l a r l y ,  t h e r e  a r e  t w o  t y p e s  o f  i n v e s t m e n t  

i n t o  f i s h e r i e s .  The f i r s t  i s  t h e  i n v e s t m e n t  i n  f i s h i n g  

by f i s h e r m e n  or o t h e r  p a r t i c i p a n t s  i n  t h e  i n d u s t r y ,  w h i l e  

t h e  o t h e r  i s  i n v e s t m e n t  i n  f i s h i n g  from o u t s i d e  t h e  

i n d u s t r y .  

FIN(t+DT) = FYAI ( t )  + CAFU (t) + OITF ( t )  

G A M M A ( t )  = ALPHA + B ( t )  

OIFF ( t )  = B ( t )  lFNYT+FNYOJ 



where 

FIN = fisheries investment--W/year 

FYAI = fishermen's income available for investment-- 

W/year 

CAFU = credit available and used for investment in 

fisheries--W/year 

ALPHA = proportion of income required for fishermen's 

consumption, assumed constant over time-- 

proportion 

B = proportion of income invested by fisherman 

outside of fishing, a function of time deter- 

mined by the decision process--proportion/ 

dimensionless 

FNYT = fishermen's net income from fishing--N/year 

FNYO = fishermen's net income from nonfishing 

activities--W/year 

OITF = outside investment into fishing--#/year 

OIFF = fishermen's investment in nonfishing activities-- 

W/year 

Total investment in fishing depends on the pro- 

portion of total income available for investment and the 



amount of c r e d i t  and/or  l o a n  t h a t  i s  a v a i l a b l e  t o  p a r -  

t i c i p a n t s  i n  t h e  f i s h i n g  i n d u s t r y .  The amount of  income 

a v a i l a b l e  f o r  i n v e s t m e n t  (FYAI: e q u a t i o n  5.13b) i s  

dependen t  on n e t  income from all f i s h e r m e n ' s  economic 

a c t i v i t i e s ,  b o t h  f i s h i n g  (FNYT) and nonf i s h i n g  (FNYO) , 

on t h e  f i s h e r m e n ' s  p r o p e n s i t y  t o  consume (ALPHA),  and 

on  t h e  " a t t r a c t i v e n e s s "  of  o u t s i d e  i n v e s t m e n t  (B ( t )  . 
O u t s i d e r ' s  i n v e s t m e n t  i n  f i s h i n g  (OITF) i s  a  f u n c t i o n  

o f  p r o f i t a b i l i t y  of  f i s h i n g ,  government p o l i c i e s  ( e . g . ,  

s p e c i a l  c r e d i t  t e r m s  t h a t  a p p l y  o n l y  t o  i n v e s t m e n t  i n  

f i s h i n g ,  t a x  i n c e n t i v e s ,  and i n p u t  s u b s i d i e s )  , and 

income. Because of  t h e  l i m i t e d  i n f o r m a t i o n  on t h e  

f i s h i n g  i n d u s t r y  and i t s  i n t e r a c t i o n s  w i t h  o t h e r  

s e c t o r s  of t h e  economy w e  c a n n o t  p o s t u l a t e  t h e  

s t r u c t u r e  of  OITF e x p l i c i t l y .  The same i s  t r u e  o f  

t h e  i n v e s t m e n t  i n  n o n f i s h i n g  a c t i v i t i e s  from t h e  

f i s h i n g  i n d u s t r y .  Though w e  know t h a t  s u c h  i n v e s t m e n t  

must  depend on t h e  income from f i s h i n g  and n o n f i s h i n g  

a c t i v i t i e s ,  it a l s o  depends  on B which v a r i e s  w i t h  t i m e .  

Consequen t ly ,  OITF i s  t r e a t e d  exogenously  b u t  a s  a  

f u n c t i o n  o f  t i n e  i n  t h e  model and B w i l l  b e  d e t e r m i n e d  

by t h e  d e c i s i o n  p r o c e s s .  

I f  t h e  f i s h e r i e s  i n v e s t m e n t ,  F I N ,  a s  computed 

above i s  l e s s  t h a n  t o t a l  c a p i t a l  r e q u i r e d  f o r  t r a n -  

s i t i o n  from f i s h e r m e n ' s  p r e s e n t  u s e  of  r e s o u r c e s  t o  a  

new u s e ,  t h e n  c o n s t r a i n t s  w i l l  be imposed on  consumpt ion  



and i n v e s t m e n t .  E q u a t i o n s  5.14 a r e  used  t o  compute 

t h e s e  c o n s t r a i n t s .  The f i s h e r m e n ' s  demand f o r  n e t  

i n v e s t m e n t  wi1.l be  d e t e r m i n e d  by t h e  d e c i s i o n  p r o c e s s .  

C O I Q  (t+DT) = C O I R  ( t )  + - 
DTX 

5.14a  

CCOI(t+DT) = min[  CAFU(t) + FYAI( t )  , 
FDNI ( t )  

where 

C O I  = a v e r a g e d  i n v e s t m e n t  c o n s t r a i n t - - d i m e n s i o n l e s s  

C C O I  = consumpt ion  c o n s t r a i n t s  o n  f i s h i n g  inves tmen t - -  

d i m e n s i o n l e s s  

DTX = t h e  d e c i s i o n  c y c l e - - y e a r s  

R = i n d e x e s  t h e  b o a t  c a t e g o r y  

FDNI = f i s h e r m e n ' s  demand f o r  n e t  investment--W/year 

P r i v a t e  Resource  A l l o c a t i o n  
D e c i s i o n  P r o c e s s 1  

I n  t h i s  s u b s e c t o r  i n v e s t m e n t  d e c i s i o n s  a r e  made 

by t h e  i n d i v i d u a l  f i s h e r m a n  or f i s h i n g  u n i t .  Even when 

t h e r e  i s  a team o f  f i s h e r m e n  t h e r e  i s  a  l e a d e r  or  manager 

whose r e s p o n s i b i l i t y  it i s  t o  make d e c i s i o n s  and t o  b e a r  

 his s e c t i o n  a d a p t s  e q u a t i o n s  from C h a p t e r s  111, 
I V ,  and V o f  I l l .  
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t h e  r i s k  involved i n  such d e c i s i o n s .  In  t h i s  s e c t i o n  

we w i l l  c a l l  such a  manager t h e  f isherman,  t h e  p r i v a t e  

d e c i s i o n  maker. 

A l loca t ion  of r e sources  f o r  e i t h e r  consumption 

and/or product ion over  t ime i s  an economic d e c i s i o n ,  and 

it i s  t h e  main concern of investment theory .  Demand f o r  

investment goods i s  a  der ived  demand, de r ived  from t h e  

demand f o r  t h e  f i n a l  product  f o r  which t h e  investment  

i s  undertaken.  The f i sherman ' s  d e c i s i o n  t o  i n v e s t  i n  

l a r g e r  boa t s ,  outboard engines ,  improved g e a r ,  and n e t s  

i s  based on h i s  expec ta t ion  of p r o f i t s  t h a t  he w i l l  make 

on t h e  s a l e  of f i s h  ( f i n a l  p roduct )  which he w i l l  c a t c h  

w i t h  h i s  equipment. However, many problems conf ron t  t h e  

d e c i s i o n  maker when he has  t o  choose among p roduc t ive  

investment o p p o r t u n i t i e s .  For t h e  f isherman t h e  choice  

i s  f o r  h i s  own good o r  wel l -being,  bu t  i n  t h e  p u b l i c  

d e c i s i o n  process  t h e  cho ice  i s  on behalf  of o t h e r  

people ,  i n s t i t u t i o n s ,  o r  s o c i e t y  f o r  whom t h e  d e c i s i o n  

maker i s  empowered t o  a c t .  The g r e a t e s t  problem f a c i n g  

him i s  t h e  incompleteness o r  " imperfec tness"  of knowledge 

about t h e  t r u e  cos t s - - cos t s  of i n p u t s ,  s o c i a l  c o s t s ,  

oppor tun i ty  c o s t s ,  etc.--and about t h e  b e n e f i t s  t h a t  

a r e  a t t ached  t o  each of t h e  a l t e r n a t i v e  a c t i o n s  open t o  

him. A f u r t h e r  problem he f a c e s  i s  t h a t  some of t h e  

s o c i a l  c o s t s  and b e n e f i t s  a r e  no t  r e d u c i b l e  t o  money 

terms.  Even i f  he knew t h e  f u l l  consequences of eacll 



cour se  of a c t i o n  and could exp res s  t h e  c o s t s  and b e n e f i t s  

of each i n  money t e r m s  o r  o t h e r  q u a n t i f i a b l e  measures ,  

h i s  d e c i s i o n  r u l e  must be f l e x i b l e  enough t o  a l l ow f o r  

ad jus tments  should h i s  e x p e c t a t i o n s  change a s  time 

passes .  

He i s  assumed t o  a c t  a s  i f  d e c i s i o n s  were based 

on a  formula which w e  c a l l  " r e l a t i v e  p r o f i t a b i l i t y  d i f -  

f e r e n t i a l "  (equat ion 5 . l 5 )  . This  i s  computed by t a k i n g  

t h e  d i f f e r e n c e  between t h e  d i scounted  sum of n e t  r e t u r n s  

from a  new and p r e s e n t  a l t e r n a t i v e  u s e s  of h i s  r e s o u r c e s  

over a  p lanning  hor izon .  He then  exp res se s  t h e  d i f -  

f e r e n c e  a s  a r a t i o  of h i s  p r e s e n t  n e t  r e t u r n s .  The 

r a t i o s  a r e  compared f o r  s e v e r a l  new a l t e r n a t i v e  u ses  

and t h e  b e s t  a l t e r n a t i v e  i s  chosen. 

Resource use  d e c i s i o n s  depend not  on ly  on t h e  

r e l a t i v e  p r o f i t a b i l i t y  of each a l t e r n a t i v e  bu t  a l s o  

on modernizat ion promotion e f f o r t s ,  on t h e  a v a i l a b i l i t y  

of boa t s ,  g e a r  and n e t s ,  and o t h e r  i n p u t s ,  on t h e  a v a i l a -  

b i l i t y  of c a p i t a l  and c r e d i t  and t h e  e a s e  of acces s  t o  

them, on d i f f u s i o n  e f f e c t s ,  and on t h e  behav io ra l  char -  

a c t e r i s t i c s  of t h e  f isherman making t h e  d e c i s i o n s .  The 

f i she rman ' s  d e c i s i o n s  on choice  among t h e  a l t e r n a t i v e  

u s e s  of h i s  c a p i t a l ,  l a b o r ,  and o t h e r  r e sou rces  a r e  n o t  

based on t h e  a c t u a l  r e l a t i v e  p r o f i t a b i l i t i e s ,  which may 

no t  be known because of u n c e r t a i n t y ,  but  on h i s  



p e r c e p t i o n  o f  them. The f i s h e r m a n ' s  p e r c e p t i o n  of  r e l a -  

t i v e  p r o f i t a b i l i t y  of a n  a l t e r n a t i v e  m t o  h i s  p r e s e n t  u s e  

p  o f  r e s o u r c e s  i s  g i v e n  by e q u a t i o n  5.15.  

DSUMm(t) - DSUM ( t )  
RPF ( t )  = I D S U M  ( t )  1 , m = 1, 2 ,  M ;  

mP 
P  

where 

RPF = t h e  r e l a t i v e  p r o f i t a b i l i t y  d i f f e r e n t i a l - -  

d i m e n s i o n l e s s  

DSUM = d i s c o u n t e d  sum of  n e t  r e t u r n s  o v e r  t h e  p l a n n i n g  

horizon--W/fisherman ( i f  a l t e r n a t i v e  " a "  i s  

u s e d ,  i t  w i l l  be  d i f f e r e n t  f o r  b  and c )  

m = i n d e x e s  t h e  a l t e r n a t i v e  t o  t h e  p r e s e n t  u s e  

m = 1 ,  2 ,  . . ., M 

11 = number of  a l t e r n a t i v e s  open t o  a  p r e s e n t  use--  

number 

p  = i n d e x e s  t h e  p r e s e n t  u s e s  o f  r e s o u r c e s  

p = l ,  2 , .  . . P  

P  = number o f  p r e s e n t  uses--number 

The p r o f i t a b i l i t y  o f  a  r e s o u r c e  u s e  is  p e r -  

c e i v e d  by t h e  f i s h e r m a n  a s  t h e  p r e s e n t  v a l u e  o f  t h e  

s t r e a m  of  n e t  income which he e x p e c t s  t o  r e c e i v e  o v e r  



some p l a n n i n g  h o r i z o n .  P l a n n i n g  h o r i z o n  i s  u s e d  h e r e  

b e c a u s e  f i s h i n g  c a n n o t  be t r e a t e d  on  ,711 a n n u a l  b a s i s  

a l o n e .  F i s h i n g  r e q u i r e s  a c q u i s i t i o n  o f  i n p u t  u n i t s  

s u c h  a s  b o a t s ,  g e a r  and n e t s ,  and  e n g i n e s .  T h e s e  a r e  

d u r a b l e  goods  w i t i ~  cz:izh h a v i n g  a n  economic l i f e  and 

c o s t  e x t e n d i n g  beyond o n e  y e a r .  The economic r e t u r n s  

from e a c h  mus t  c o v e r  t h e  c o s t  and mus t  have enough l e f t  

o v e r  f o r  payment t o  management f o r  i t s  e n t r e p r e n e u r s h i p  

and r i s k  b e a r i n g .  The c o s t  i s  t h e r e f o r e  a m o r t i z e d  o v e r  

a  p e r i o d  of  t i m e  which i s  r e f e r r e d  t o  i~ere  a s  t h e  

p l a n n i n g  h o r i z o n .  

The model w i l l  compute DSUM of  a  r e s o u r c e  u s e  

f rom t h e  p r e s e n t  up t o  t h e  p l a n n i n g  h o r i z o n .  T h i s  i s  

g i v e n  i n  e q u a t i o n  5 . 1 6 .  

where 

DSUM = a s  d e f i n e d  above  

T R  = t o t a l  revenue--W/f i she rman-yea r  

~ I R  = r e l e v a n t  d i s c o u n t  r a t e - - p r o p o r t i o n / y e a r  

h  = i n d e x e s  H y e a r s  o f  p l a n n i n g  h o r i z o n  



ti = m e a n i n g f u l  p l a n n i n g  Ilorizon--years 

D R ,  t h e  d i s c o u n t  r a t e ,  i s  a b e h a v i o r a l  parcunetcr .  

I t  i s  t h e  f i s h c r m a n ' s  judgment of  how r i s k y  a n  a l t e r n a -  

t i v e  i s  a s  e v a l u a t e d  by him. T h e r e  i s  a  d i f f e r e n t  d i s -  

c o u n t  r a t e  f o r  a  d i f f e r e n t  a l t e r n a t i v e ;  t h e  r e l a t i v e  

d i f f e r e n c e  r e f l e c t s  h i s  v a r y i n g  a t t i t u d e  t o w a r d s  

a d o p t i o n  o f  a n  a l t e r n a t i v e  u s e  of  h i s  r e s o u r c e s ,  p a r -  

t i c u l a r l y  t h e  modern a l t e r n a t i v e s  s u c h  a s  i n v e s t i n g  i n  

o u t b o a r d  o r  i n b o a r d  e n g i n e s .  The more r i s k y  and t h e  

more u n f a m i l i a r  t h e  a l t e r n a t i v e  t h e  h i g h e r  t h e  DR 

i m p l i e d  i n  h i s  d e c i s i o n .  F o r  example ,  i f  t h e r e  i s  a  

f i s h e r m a n  w l l o  i s  p r e s e n t l y  o p e r a t i n g  a  s m a l l  b o a t  b u t  

wan t s  t o  c h o o s e  be tween buy ing  a l a r g e r  b o a t  w i t h o u t  

a n  o u t b o a r d  e n g i n e  and buy ing  o n e  w i t h  a n  o u t b o a r d  

e n g i n e ,  he  w i l l  set t h e  DR f o r  t h e  b o a t  w i t h  a n  e n g i n e  

h i g h e r  t h a n  t h e  DR f o r  t h a t  w i t h o u t  a n  e n g i n e  i n  c o m -  

p u t i n g  D S U M  b e c a u s e  a  Goat w i t h  a n  e n g i n e  r e p r e s e n t s  

a h i g h e r  i n v e s t m e n t  and  a n  u n f a m i l i a r  t e c h n o l o g y  s i n c e  

he  h a s  n o t  o p e r a t e d  a n  e n g i n e - p r o p e l l e d  b o a t  b e f o r e .  

S i n c e  t h e  d e c i s i o n - m a k i n g  p r o c e s s  o f  t h e  

f i s h e r m a n  i s  p a r t l y  based  o n  h i s  e x p e c t a t i o n s  o f  t h e  

f u t u r e ,  t h e  s t r e a m s  o f  f u t u r e  r e v e n u e s  and c o s t s  u s e d  

i n  p r o f i t a b i l i t y  c a l c u l a t i o n s  s h o u l d  r e f l e c t  t h e s e  

e x p e c t a t i o n s .  Thus ,  t h e  p r o d u c e r - p r o c e s s o r  p r i c e  

u s e d  must  b e  what he e x p e c t s  t o  r e c e i v e  f o r  h i s  



p r o d u c t .  E q u a t i o n s  5.17a and 5.17b compute r e v e n u e s  

and c o s t s  r e s p e c t i v e l y .  P r i c e s  a r e  computed i n  

e q u a t i o n s  5.12. 

The c o s t  s i d e  i n c l u d e s ,  a s  t e c h n o l o g i c a l  c o e f -  

f i c i e n t s ,  b i o l o g i c a l ,  l a b o r ,  and c a p i t a l  ( g e a r ,  n e t s ,  

e n g i n e s ,  and o t h e r  equipment)  i n p u t  r e q u i r e m e n t s  o v e r  

t h e  p l a n n i n g  p e r i o d .  A s s o c i a t e d  i n p u t  p r i c e s  a r e  

t r e a t e d  a s  exogenous.  The imputed wage r a t e  i n c r e a s e s  

l i n e a r l y  w i t h  time. 

T h i s  p r e l i m i n a r y  model t r e a t s  o p p o r t u n i t y  c o s t  

a s  a n  exogenous v a r i a b l e  and r e s t r i c t s  it t o  t h e  oppor-  

t u n i t y  c o s t  o f  l a b o r .  R e a l i s t i c a l l y ,  o p p o r t u n i t y  c o s t  

s h o u l d  be viewed i n  terms of  m a r g i n a l  v a l u e  p r o d u c t  o f  

t h e  d i f f e r e n t  i n p u t s ,  b o t h  w i t h i n  t h e  f i s h i n g  e n t e r -  

p r i s e s  ( ana logous  t o  on-farm o p p o r t u n i t y  c o s t )  and 

o u t s i d e  f i s h i n g  (of f - farm o p p o r t u n i t y  e q u i v a l e n t ) .  

Thus, PA s h o u l d  be  d e t e r m i n e d  endogenous ly .  T h i s  l i m i -  

t a t i o n  c o u l d  b e  removed when a d e q u a t e  d a t a  a r e  o b t a i n e d  

t o  c o n s t r u c t  an  e x p l i c i t  p r o d u c t i o n  f u n c t i o n  from which 

m a r g i n a l  v a l u e  p r o d u c t s  c o u l d  be  computed. Meanwhile,  

w e  w i l l  assume t h a t  t h e  f i s h e r m a n ' s  a s s e t s ,  e x c e p t  

h i s  u n s k i l l e d  l a b o r ,  a r e  f i x e d  i n  s u c h  a  way t h a t  t h e  

s a l v a g e  v a l u e  o f  h i s  f i s h i n g  a s s e t s  a r e  z e r o  o u t s i d e  

f i s h i n g ,  b u t  p o s i t i v e  w i t h i n  f i s h i n g  and t h a t  t h e i r  

( a s s e t s ' )  m a r g i n a l  v a l u e  p r o d u c t s  a r e  less t h a n  t h e  

a c q u i s i t i o n  v a l u e s  o f  t h e i r  r e p l a c e m e n t s .  Thus,  t h e r e  



is a need for government subsidy to either reduce 

acquisition values of new inputs or increase marginal 

returns to the fisherman if production is to be expanded. 

TCh (t) = FW (t) *RIPh (t) *PLH (t) + PBC*XBCh(t) 

OPTPh (t) = BEPFh (t) *CPBE (t) 

where 

TR = fisherman's total revenue--W/fisherman-year 

TC = fisherman's total cost--W/fisherman-year 

EPPF = producer price expected by fisherman--H/ton 

OPTP = fisherman's output--tons/fisherman-year 

FSG = subsidy or grant received by fisherman from 

state and/or federal government--W/fisherman-year 

FW = wage rate paid in fisheries--#/man-hr 

RIP = labor input requirements--man hours/fisherman-year 

PLH = proportion of hired labor--proportion 



PBC = composite p r i c e  f o r  o t h e r  i n p u t s  (e .g . ,  p e t r o l )  -- 
W/unit 

XBC = q u a n t i t y  of t h e  o t h e r  inputs--units/fisherman- 

year  

PXE = p r i c e  of equipment service--W/fisherman-year 

PC = process ing  c o s t s  (wood, o i l ,  l a b o r ,  etc.1-- 

W/f isherman-year 

PA = oppor tun i ty  c o s t  of l a b o r  (e .g . ,  government o r  

i n d u s t r i a l  wage r a t e )  --#/man-hour 

BEPF = boat e f f o r t  pe r  fisherman--boat-days/fisherman- 

year  

CPBE = a s  de f ined  i n  equa t ion  5.3--tons/boat-day 

h = indexes  t h e  H y e a r s  of t h e  planning hor izon  

( h = 1 ,  2 ,  . . ., H )  

Pub l i c  Resource Al loca t ion  
Decision Process  

The f i sherman ' s  response t o  t h e  r e l a t i v e  p r o f i t a -  

b i l i t y  cannot be considered i n  i s o l a t i o n  from t h e  p u b l i c  

d e c i s i o n  process .  The fisherman makes use  of in format ion  

on v a r i a b l e s  such a s  government s u b s i a i e s  o r  t a x  incen- 

t i v e s  on p e t r o l ,  on t r a i n i n g  f a c i l i t i e ;  ; o  acqua in t  him- 

s e l f  wi th  new ways of  us ing  new i n p u t s ,  on loan  and 

c r e d i t  programs of  both government and p r i v a t e  



i n s t i t u t i o n s ,  on c o s t s  of i n p u t s ,  on a v a i l a b l e  biomass 

and on p r i c e s .  These p i eces  of in format ion  r each  t h e  

f isherman p a r t l y  th rough ex tens ion  agen t s .  The p u b l i c  

d e c i s i o n  p rocess  block a l s o  u s e s  t h e  in format ion  i n  

o r d e r  t o  cons ide r  va r ious  p o s s i b l e  a l t e r n a t i v e  means 

of d i ssemina t ing  informat ion and of promoting product ion  

i n c r e a s e s .  S ince  t h e  government, a c t i n g  f o r  t h e  p u b l i c  

s e c t o r ,  uses  ex tens ion  agen t s  f o r  spreading informat ion ,  

we expect  t h e  agen t s  t o  be t h e  main form of promotional  

and/or educa t iona l  in format ion  u n i t s  (ex tens ion  agent  

e q u i v a l e n t s )  . 
Informat ion u n i t s  (ex tens ion  agent  e q u i v a l e n t s ) ,  

p a r t  of which come out  of t h e  "ex tens ion"  block of 

F igu re  4 . 3 ,  can be computed a s  i n  equa t ion  5.18a. I t  

i s  made up of two p a r t s :  namely, promotion informat ion  

u n i t s  from t h e  ex tens ion  block CEINF) and demonstra t ion 

e f f e c t  in format ion  u n i t s  which a r e  a c t u a l l y  d i f f u s i o n  

informat ion .  The d i f f u s i o n  informat ion  r e p r e s e n t s  t h e  

e f f e c t  of i n t e r a c t i o n  among t h e  f ishermen. This is t h e  

e f f e c t  of f ishermen l e a r n i n g  new techniques  or  a l t e r n a -  

t i v e  use  of  e x i s t i n g  techniques  from one ano the r .  This  

i s  t h e r e f o r e  endogenously determined.  EINF i s  dependent 

on t h e  governments t h a t  provide ex tens ion  agen t s  t o  

promote what, i n  t h e i r  view, i s  adequate  f o r  promotional  

purposes. EINF i s  t h e r e f o r e  t r e a t e d  exogenously i n  t h e  

model. 



TINF ( t )  = EINF ( t )  + DINF ( t )  
mP mP mP 

TBAVDm (t)*TBALTm(t)*CIUDm 
DINF ( t )  = 

mP TBAVD (t) + TBALTm-(t) mP 

TBAVD ( t )  = TBPT ( t)  *PBPT ( t )  
mP P  mP 

where 

TINF = t o t a l  i n fo rma t ion  un i t s - - ex t ens ion  agen t  

e q u i v a l e n t s  (eae )  

DINF = d i f f u s i o n  i n fo rma t ion  un i t s - -eae  

EINF = promot ional  i n fo rma t ion  un i t s - - eae  

TBAVD = number of b o a t  u n i t s  (when a l t e r n a t i v e  c i s  

used)  i n  a  p r e s e n t  u s e  s u i t a b l e  f o r  a l t e r n a t i v e  

u s e  by d i f fu s ion - -boa t  u n i t s  

TBALT = number o f  boa t  u n i t s  i n  t h e  a l t e r n a t i v e  use-- 

boa t  u n i t s  

C I U D  = a  c o e f f i c i e n t  r e f l e c t i n g  t h e  i n fo rma t ion  e f f e c t  

o f  demons t ra t ion  boa t  un i t s - -eae /boa t  u n i t  

TBPT = t o t a l  number o f  b o a t  u n i t s  t h a t  c an  be conver ted  

t o  an a l t e r n a t i v e  use--boat u n i t s  

PBPT = p r o p o r t i o n  of  boa t  u n i t s  i n  a  p r e s e n t  u s e  t h a t  

can be conver ted  i n t o  a  p a r t i c u l a r  a l t e r n a t i v e - -  

proportion/dimensionless 



m = indexes t h e  a l t e r n a t i v e  

p  = indexes t h e  p r e s e n t  use  

This  information w i l l  enable  t h e  government t o  

p l an  t h e  t r a n s i t i o n  of t h e  canoe component from i t s  

p resen t  low p r o d u c t i v i t y  pe r  f isherman t o  high produc- 

t i v i t y  by i t s  investment i n  EINF. I n  o rde r  f o r  t h e  

t r a n s i t i o n  t o  be success fu l ,  we must model t h e  f i s h e r -  

man's t r a n s i t i o n  response.  

Changes i n  t h e  p a t t e r n s  of use  of boa t s ,  gear  

and n e t s ,  and o t h e r  resource  i n p u t s  r e f l e c t  a  f i s h e r -  

man's responses  t o  t h e  perceived p r o f i t a b i l i t i e s  of t h e  

f i s h i n g  a l t e r n a t i v e s  a v a i l a b l e  t o  him. The most pro- 

f i t a b l e  a l t e r n a t i v e  w i l l  l i k e l y  be t h e  f i r s t  cho ice  of 

most f ishermen a s  d e c i s i o n  makers, and t h e  o t h e r  a l t e r -  

n a t i v e s  w i l l  f o l low i n  a  descending o rde r  of p r o f i t a -  

b i l i t y .  P r o f i t a b i l i t y  response w i l l  be computed i n  t h e  

model a s  

P R  (t) = max ~ M P  * (1-exp[-RPR * CRPD (t) 
mP mP mP mP 

TBAVPm (t)  
AMP = min 

mp CTINF mp ( t ) L m * D T  1.1 

where 



PR = t h e  p r o f i t a b i l i t y  response t o  promotion e f f o r t - -  

p ropor t ion  

AMP = maximum propor t ion  a t t a i n a b l e  

exp = exponent ia l  func t ion  

max = a  func t ion  t h a t  t a k e s  t h e  maximum of  t h e  t e r m s  

w i t h i n  t h e  b r a c k e t s  

RPR = t h e  r a t e  of promotion response  w i t h  r e s p e c t  t o  

p r o f i t a b i l i t y - - d i m e n s i o n l e s s  

PRTH = t h e  promotion response a c t i o n  threshold--  

d imens ion less  

RPD = a s  de f ined  i n  equa t ion  5.15 

TBAVP = number of boat  u n i t s  i n  p r e s e n t  u s e  a v a i l a b l e  

f o r  a  p a r t i c u l a r  a l t e r n a t i v e  by promotion-- 

boa t  u n i t s  

E I N F  = promotion in format ion  u n i t s  (extension agen t  

equ iva l en t s ) - - eae  

CEFF = p o t e n t i a l  e f f i c i e n c y  of promotion--boat u n i t s /  

eae-year 

m = indexes  t h e  a l t e r n a t i v e s  

p = indexes  t h e  p r e s e n t  u se s  



Promotion campaigns a r e  n o t  r e s t r i c t e d  t o  t h e  

p u b l i c  s e c t o r .  P r i v a t e  f i rms  t h a t  produce b o a t s ,  n e t s ,  

g e a r ,  e t c .  can embark on promotion campaigns t o  s e l l  

t h e i r  p roduc ts  which, being i n p u t s  t o  t h e  f i s h i n g  f i r m s  

a c t i v i t i e s ,  can g e n e r a t e  responses  from t h e  f ishermen.  

The p r o f i t a b i l i t y  response f u n c t i o n ,  equa t ion  

5.17a, determines  what p ropor t ion  of boa t  u n i t s  i n  a  

g iven  ca t ego ry  an ex t ens ion  agent  (an in format ion  u n i t )  

can  conver t  from one use  t o  another  i n  a  g iven  t i m e  

p e r i o d .  Such a  convers ion could be from nonmotor izat ion 

t o  mo to r i za t ion  of boa t s  o r  f i s h i n g  i n  t h e  i n l and  wa te r s  

t o  f i s h i n g  i n  t h e  c o a s t a l  wate rs .  The c a l c u l a t i o n  of PR 

is dependent on t h e  p r o f i t a b i l i t y  of t h e  a l t e r n a t i v e ,  

on t h e  e f f i c i e n c y  of t h e  in format ion  u n i t ,  on t h e  boa t  

u n i t s  a v a i l a b l e  f o r  t r a n s i t i o n  and on t h e  behav io ra l  

c h a r a c t e r i s t i c s  of t h e  f isherman.  

The e f f i c i e n c y  of an  ex t ens ion  agen t  i s  t h e  

maximum number of boat  u n i t s  he i s  a b l e  t o  conve r t  i n  

a  year  a s  t h e  p r o f i t a b i l i t y  of t h e  a l t e r n a t i v e  grows. 

Equation 5.19a computes t h e  p ropor t ion  of t h a t  e f f i c i e n c y  

which can be a t t a i n e d  f o r  a  g iven  p r o f i t a b i l i t y  l e v e l .  

The maximum a t t a i n a b l e  p ropor t ion  i s  1 . 0 ;  however, i f  

t h e r e  is  a  boa t  u n i t  cons t r a in t - - e .g . ,  l a c k  of supply 

of necessary gear  f o r  a n  a l t e r n a t i v e  u s e  of boa t  u n i t s - -  

r e l a t i v e  t o  t h e  number of ex t ens ion  agen t s  and t h e i r  

e f f i c i e n c y ,  t h e  maximum a t t a i n a b l e  p ropor t ion  w i l l  be 

less than  t h e  p o t e n t i a l  e f f i c i e n c y .  



AMP 

PT AT RPD 

PT = P e r c e p t i o n  t h r e s h o l d  

AT = Act ion  t h r e s h o l d  

F i g u r e  5.1: Response t o  an  (m, p)  p a i r  

The t h r e s h o l d  and r e sponse  r a t e  pa r ame te r s  shown 

i n  F i g u r e  5 . 1  r e f l e c t  t h e  f i she rman ' s  a t t i t u d e s  and 

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  which a f f e c t  t h e  r a t e  of  h i s  

r e sponse  t o  t h e  r e l a t i v e  p r o b a b i l i t i e s  o f  v a r i o u s  

a l t e r n a t i v e s  (M)  f a c i n g  him. The f a c t o r s  r e p r e s e n t e d  

by bo th  o f  t h e s e  pa ramete r s  i n c l u d e ,  f o r  i n s t a n c e ,  t h e  

deg ree  t o  which t h e  f i she rman ' s  a s s e t s  a r e  f i x e d ,  oppor- 

t u n i t y  c o s t s  o f  a l t e r n a t i v e  u s e s  i n  terms of  t h e  p r e s e n t  

u s e ,  r i s k  a v e r s i o n ,  and f i s h e r m a n ' s  a t t i t u d e s  towards  

government programs and p o l i t i c i a n s '  p romises .  

F i g u r e  5 .1  r e p r e s e n t s  one  o f  t h e  (m,  p )  p a i r s  

t o  which t h e  f i sherman r e a c t s .  H e  i s  pe r ce ived  a s  

having two t y p e s  o f  t h r e s h o l d s .  The f i r s t  is  h i s  



p e r c e p t i o n  t h r e s h o l d  (PT) which i s  t h e  p o i n t  a t  which 

h i s  i n t e r e s t  i s  i g n i t e d  by t h e  p r o s p e c t s  of p r o f i t s  i n  

an a l t e r n a t i v e  (m) t o  t h e  p r e s e n t  (p)  u s e  of h i s  

r e s o u r c e s .  For eve ry  p r e s e n t  u s e ,  p ,  t h e r e  may be  

s e v e r a l  a l t e r n a t i v e  u s e s  (m >1 f o r  a g iven  p )  bu t  t h e r e  

is o n l y  one PT f o r  an  (m, p)  p a i r .  The r e l a t i v e  pro- 

f i t a b i l i t y  d i f f e r e n t i a l  i s ,  however, t o o  low f o r  him 

t o  t a k e  a c t i o n  and,  hence ,  h i s  r e sponse  (PR) i s  z e r o  

a t  P T .  I f ,  a t  t h i s  p o i n t ,  t h e  e x t e n s i o n  a g e n t s '  e f f o r t s  

a t  promotion a r e  r e l a x e d  because  of t h e  e n t h u s i a s t i c  

p a r t i c i p a t i o n  of  f i shermen i n  mee t ings ,  f o r  example, 

t h e r e  w i l l  be no response  because t h e  f i sherman  i s  s t i l l  

i n  t h e  l e a r n i n g  s i t u a t i o n .  RPD a t  t h i s  p o i n t ,  PT, i s  

n o t  good enough t o  induce response ;  t o  t h e  f i sherman  

t h e  r i s k  of adop t ion  o r  response  is  s t i l l  t o o  h igh  t o  

t a k e .  I f  t h e  promotion e f f o r t s  a r e  con t inued  and 

i n t e n s i f i e d ,  he ( f i sherman)  may r e a c h  h i s  second 

t h r e sho ld - - t he  a c t i o n  t h r e s h o l d  (AT) where RPD i s  

h igh  enough t o  induce a r e sponse  ( h i s  PR > 0 ) .  A s  

i n fo rma t ion  (TINE') i n c r e a s e s  w i t h  time, AT w i l l  approach 

PT and t h i s  w i l l  a f f e c t  t h e  f i she rman ' s  d e c i s i o n  on DR. 

Because he  is more informed and exper ienced  he w i l l  

p e r c e i v e  less r i s k  i n  adop t ing  new technology and be 

w i l l i n g  t o  reduce  t h e  UR a s s o c i a t e d  w i t h  new a l t e r n a t i v e s .  

Concep tua l ly ,  w e  can c o n s i d e r  D R ,  t h e  d i s c o u n t  r a t e ,  a s  

va ry ing  i n v e r s e l y  w i t h  TINE' over  t i m e  u n t i l  DR i s  such  



t h a t  AT-PT = 0 i . e .  AT = PT. This could be t h e  s i t u a t i o n  

which Johnson and Lard ( 3 8 )  described a s  r i s k  s i t u a t i o n .  

There a r e  o ther  f a c t o r s  t h a t  can lead  t h e  fisherman t o  

t h i s  s i t u a t i o n  o r  t h a t  can a f f e c t  h i s  dec i s ion .  For 

ins t ance ,  t h e  government and/or p r i v a t e  banks can reduce 

the  c o s t  of c a p i t a l  t o  t h e  fisherman by making loans  

a v a i l a b l e  t o  him a t  low i n t e r e s t  r a t e s  i n  order  t o  make 

t h e  use of new techniques more p r o f i t a b l e  than t h e  u s e  

of e x i s t i n g  ones; p r i c e s  of f i s h  may inc rease  because of 

inc reases  i n  e f f e c t i v e  demand f o r  f i s h ;  out-migration 

can reduce t h e  number of f i s h i n g  u n i t s  and thus  reduce 

competit ion f o r  f i s h  harves t ing;  and government may 

g ive  subs id ies  e i t h e r  i n  cash o r  through subsidized 

inpu t s .  A l l  t hese  w i l l  a f f e c t  RPD ( a c t u a l l y  inc rease  

i t)  and, hence, f isherman's  dec i s ion .  A s  long a s  RPD 

i s  g r e a t e r  than o r  equal t o  AT t h e  f isherman's  PR w i l l  

be p o s i t i v e  i .e .  PR > 0. 

Many programs and p r o j e c t s  i n  L D C ' s  have f a i l e d  

probably because t h e  promoters f a i l e d  t o  bring t h e  

p r o j e c t s  t o  t h e  adoption-action-threshold,  i .e . ,  AT. 

The p r o f i t a b i l i t y  l e v e l  (RPD) which w i l l  induce a c t i o n  

o r  response from fisherman i s  a t  t h e  poin t  where RPD = 

AT; beyond t h i s  poin t  t h e  higher t h e  RPD t h e  higher t h e  

response (PR) . The magnitude of RPR, t h e  r a t e  of pro- 

f i t a b i l i t y  response f o r  an  (m, p) p a i r ,  determines how 

f a s t  p r o f i t a t i l i t y  response (PR) approaches i t s  



p o t e n t i a l ,  AMP. I f  RPR is  sma l l ,  PR w i l l  t a k e  a  l o n g e r  

t ime and h ighe r  RPD t o  r e a c h  AMP a s  shown by RPR ( sma l l )  

i n  F i g u r e  5.1. 

When t h e  RPD r eaches  AT t h e  f i sherman responds  

w i t h  an  i nc r ea sed  r a t e  of u t i l i z a t i o n  of  h i s  e x i s t i n g  

i n p u t s  and/or i n v e s t s  more c a p i t a l  i n  expanding h i s  

f i s h i n g  u n i t s .  These a r e  examples o f  two (m, p )  p a i r s :  

f o r  t h i s  p  t h e r e  a r e  two a l t e r n a t i v e s  (!I = 2 )  , namely, 

i nc r ea sed  r a t e  of  u t i l i z a t i o n  o f  e x i s t i n g  f i s h i n g  u n i t s  

and inves tment  of more c a p i t a l  t o  expand f i s h i n g  u n i t s .  

I n  t h e  former c a s e ,  t h e  p r i c e  of s e r v i c e  of  equipment 

( equa t i on  5.12b) w i l l  go up and,  hence,  h i s  t o t a l  c o s t  

( equa t i on  5.17b) may go up. Th is  a l t e r n a t i v e  may n o t  

be a s  p r o f i t a b l e  a s  i n v e s t i n g  more c a p i t a l .  However, 

h i s  inves tment  w i l l  depend on h i s  income, on c r e d i t  

a v a i l a b l e  t o  him, and on h i s  consumption r equ i r emen t s .  

The d i f f i c u l t y  encountered i n  s e p a r a t i n g  t h e  

p u b l i c  and p r i v a t e  d e c i s i o n  p roces se s  i s  e v i d e n t  because  

t h i s  s e c t i o n  cou ld  a s  w e l l  be c a l l e d  " p r i v a t e  d e c i s i o n  

p r o c e s s . "  I t ,  however, emphasizes t h e  f low of  i n f o r -  

mation between t h e  two and,  hence,  i n t e r a c t i o n  between 

t h e  p r i v a t e  and t h e  p u b l i c  s e c t o r s .  The d i s c u s s i o n  

f u r t h e r  showed t h a t  d e c i s i o n  making is  a n  i t e r a t i v e  

p r o c e s s  a s  d e p i c t e d  by t h e  d i f f e r e n t  t h r e s h o l d s  which 

t h e  f i sherman goes  through.  The government must t h e r e -  

f o r e  e v a l u a t e  i t s  programs a s  it o b t a i n s  i n fo rma t ion  on 



t h e  f isherman ' s response  (PR)  t o  v a r i o u s  p r o j e c t s  , pro-  

grams, and p o l i c i e s .  Th is  i t e r a t i v e  p roces s  i s  one of 

t h e  main p o i n t s  of GSASA which has a b u i l t - i n  feed-back 

c o n t r o l  i n  i t s  p o l i c y  a n a l y s i s .  

A s  o u r  knowledge s i t u a t i o n  i n  Niger ian  f i s h e r i e s ,  

p a r t i c u l a r l y  i n  t h e  canoe component, improves,  w e  may 

f i n d  it necessary  t o  add t o ,  s u b t r a c t  from, and/or 

modify t h e  equa t ions  p re sen t ed  h e r e i n .  For example, 

when w e  say  "boa t  u n i t "  o r  f i s h i n g  u n i t ,  w e  mean t h e  

b o a t ,  t h e  gea r  and n e t s ,  and t h e  manpower requ i rements  

t h a t  make t h e  u n i t  a  p roduc t ive  u n i t .  I n  equa t ions  5.13 

and 5.14 w e  d i d  no t  s e p a r a t e  t h e  boa t s  from t h e  g e a r .  

However, i f  we need t o  cons ide r  t h e  a c q u i s i t i o n  of g e a r  

and n e t s  s e p a r a t e  from, o r  independent o f ,  boa t s  o r  of 

boa t  e f f o r t s ,  w e  can model g e a r  and n e t s  s e p a r a t e l y .  

I f  t h e  g e a r  u n i t s  r e q u i r e d  by t h e  a v a i l a b l e  b o a t s  i s  

g r e a t e r  t han  t h e  supply  o f  g e a r  u n i t s ,  t h e n  t h e r e  i s  

exces s  demand f o r  g e a r  u n i t s  and f i s h  p roduc t ion  w i l l  

be  c o n s t r a i n e d  by t h e  i n s u f f i c i e n t  supply  of  g e a r  u n i t s .  

Without o u t s i d e  i n t e r f e r e n c e  p r i c e  of  gea r  w i l l  go up 

and c o s t  of p roduc t ion  w i l l  go up co r r e spond ing ly .  

Th i s  p roces s  w i l l  c o n t i n u e  u n t i l ,  f o r  example, e i t h e r  

t h e  r i s i n g  p r i c e s  of  gea r  i n c r e a s e s  g e a r  supply  t o  

such a  l e v e l  t h a t  f o r c e s  p r i c e s  down o r  enough f i s h i n g  

u n i t s  a r e  s h u t  down and t h e  demand f o r  g e a r  u n i t s  goes  

down t h u s  f o r c i n g  p r i c e s  down. 



Another a spec t  t h a t  can be modeled i s  t h e  l abo r  

requirement .  I f  l a b o r  r equ i r ed  by a v a i l a b l e  boat  e f f o r t  

is g r e a t e r  than l a b o r  supply t h e r e  w i l l  be a sho r t age  of 

l abo r  and t h i s  w i l l  impose a c o n s t r a i n t  on product ion .  

I f ,  on t h e  o t h e r  hand, t h e r e  i s  excess  l a b o r  supply t h e r e  

w i l l  be unemployment i n  t h e  f i s h i n g  canoe component 

u n l e s s  l abo r  s e r v i c e s  can be bought from, o r  s o l d  t o  

t h e  nonf i sh ing  s e c t o r s  of t h e  economy. 

I n  t h i s  chap te r  an o p e r a t i o n a l  model has  been 

p re sen ted .  The a p p l i c a t i o n  of t h e  model i s ,  however, 

dependent on t h e  a v a i l a b i l i t y  of  r e l e v a n t  d a t a .  The t y p e  

of d a t a  which i s  s u i t a b l e  f o r  po l i cy  a n a l y s i s  u s ing  t h i s  

model i s  not  a v a i l a b l e  and, consequent ly ,  t h e  need f o r  

b a s i c  d a t a  i n  f i s h e r i e s  development is  one of  t h e  sub- 

j e c t s  of  t h e  nex t  chap te r .  

From t h e  work done i n  t h i s  chap te r  we can conclude 

t h a t  mathematical  r e l a t i o n s h i p s  can be cons t ruc t ed  t o  

d e s c r i b e  t h e  Niger ian canoe f i s h e r i e s  component. How- 

eve r ,  e l a b o r a t i o n  of t h e  model and i t s  empi r i ca l  v e r i f i -  

c a t i o n  w i l l  be delayed u n t i l  necessary  d a t a  a r e  ob ta ined  

i n  Niger ia .  I n  t h e  next  chap te r  d a t a  requirements  w i l l  

be d i scussed  and an o p e r a t i o n a l  p l a n  f o r  more work on 

t h i s  model w i l l  be presen ted .  



CHAPTER V I  

AN OPERATIONAL RESEARCH PLAN 

I n t r o d u c t i o n :  Need f o r  Data 

Researchers  o f t e n  f a c e  d a t a  problems even i n  t h e  

developed c o u n t r i e s .  They a r e ,  many t i m e s ,  f o r ced  i n t o  

u s ing  u n s a t i s f a c t o r y  sou rce s  of  d a t a .  The r e l i a b i l i t y  

of  d a t a  may be  q u e s t i o n a b l e  because of  poor ly  des igned  

and/or execu ted  sampling p rocedures .  I n  less developed 

c o u n t r i e s  ( L D C ' s )  such  a s  N ige r i a ,  t h e s e  problems a r e  

compounded by poor d a t a  p roces s ing  and poor communications 

when t h e r e  a r e  any d a t a .  I n  t h e  f i s h e r i e s  s u b s e c t o r  

of  t h e  Niger ian  a g r i c u l t u r a l  s e c t o r ,  t h e  d a t a  s i t u a t i o n  

l e a v e s  much t o  be d e s i r e d .  

F i s h e r i e s ,  l i k e  t h e  o t h e r  s u b s e c t o r s  of  a g r i -  

c u l t u r e  ( i . e . ,  l i v e s t o c k ,  f o r e s t r y ,  and c r o p s )  was, 

u n t i l  1967,  t h e  r e s p o n s i b i l i t y  o f  t h e  t h e n  r e g i o n s  and 

t h e r e  was l i t t l e  f e d e r a l  c o o r d i n a t i o n  i n  f i s h e r i e s  

development. Consequently,  l i t t l e  a t t e n t i o n  was p a i d  

t o  b a s i c  d a t a  c o l l e c t i o n  f o r  f i s h e r i e s  a t  t h e  n a t i o n a l  

l e v e l .  Th i s  s t a t e  of a f f a i r s  may be due ,  i n  p a r t ,  t o  

t h e  low p r i o r i t y  accorded f i s h e r i e s  by t h e  r e g i o n s  and 

l a t e r  by t h e  s t a t e s .  



I n  t h e  1962-68 development p l a n ,  none of t h e  

fou r  r eg ions  spen t  a l l  of t h e  f i s h e r i e s  planned expen- 

d i t u r e  ( 4 3 ) .  Since t h e  es tab l i shment  of t h e  Federa l  

Department of F i s h e r i e s ,  t h e r e  a r e  o t h e r  reasons  which 

may e x p l a i n  l a c k  of b a s i c  d a t a  bes ides  l a c k  of f e d e r a l  

coo rd ina t ion .  These inc lude  a  sho r t age  of we l l - t r a ined ,  

d a t a - c o l l e c t i n g  manpower, emphasis on b i o l o g i c a l  r e s e a r c h  

by t h e  department a t  t h e  expense o r  less emphasis on 

c o l l e c t i o n  of nonbio logica l  d a t a ,  inexper ience  on t h e  

p a r t  of t h e  new s t a t e s  w i t h  r e s p e c t  t o  r e l e v a n t  d a t a  

f o r  c o l l e c t i o n ,  and r e l i a n c e  of t h e  governments ( f e d e r a l  

and s t a t e )  on ad-hoc surveys  and i t i n e r a n t  r e s e a r c h e r s .  

D i s t r u s t  on t h e  p a r t  of f ishermen of o u t s i d e r s  i n  

g e n e r a l  and of government i n  p a r t i c u l a r  may have con- 

t r i b u t e d  t o  t h e  l a c k  of d a t a .  

Almost r e g a r d l e s s  of how u n r e l i a b l e  t h e  d a t a ,  t h e  

approach proposed i n  t h i s  t h e s i s  can  he lp  s o l v e ,  a t  

l e a s t  i n  p a r t ,  d a t a  problems through t h e  use  of sen- 

s i t i v i t y  tests. S e n s i t i v i t y  tests,  a p a r t  from demon- 

s t r a t i n g  t h e  imp l i ca t ions  of parameter v a r i a b i l i t y  both 

f o r  t h e  v a l i d i t y  of t h e  model and f o r  p o l i c y  fo rmula t ion ,  

can i n d i c a t e  t h e  d i r e c t i o n s  t h a t  d a t a  c o l l e c t i o n  e f f o r t s  

can  most p r o f i t a b l y  t ake .  

The d a t a  requirements  f o r  t h e  model p resen ted  

i n  Chapters I V  and V a r e  ex tens ive .  W e  have made u s e  

of t h e  a v a i l a b l e  d e s c r i p t i v e  in format ion  and t h e o r e t i c a l  



concep t s  t o  b u i l d  t h e  p r e l im ina ry  model and t o  c o n s t r u c t  

t h e  f u n c t i o n a l  r e l a t i o n s h i p s  p r e sen t ed  i n  Chapter  V. 

These f u n c t i o n a l  r e l a t i o n s h i p s  w i l l  be  mod i f i ed ,  

changed, t a k e n  o u t ,  and added t o  a s  o u r  knowledge of  

t h e  s t r u c t u r e  and of t h e  f u n c t i o n i n g  of  t h e  system 

improves. I n  o r d e r  t o  o p e r a t i o n a l i z e  t h e  model, coe f -  

f i c i e n t s  and paramete rs  must be r ead  i n t o  t h e  computer 

program a s  d a t a  i n p u t .  Th i s  d a t a  i n p u t  f a l l s  i n t o  

t h r e e  c a t e g o r i e s .  These a r e  system pa rame te r s ,  techno-  

l o g i c a l  c o e f f i c i e n t s ,  and i n i t i a l  c o n d i t i o n s .  

System paramete rs  a r e  pa ramete rs  which r e f l e c t  

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  sys tem be ing  modeled. 

The pa rame te r s ,  a l ong  w i t h  t h e  s t r u c t u r a l  e q u a t i o n s ,  

a c t u a l l y  d e f i n e  t h e  system. A t  t h i s  s t a g e  o f  t h e  

f i s h e r i e s  model w e  cannot  c l a im  t h a t  w e  have r e a l l y  

d e f i n e d  t h e  sys tem because o f  a  s c a r c i t y  o f  i n fo rma t ion  

on b o t h  t h e  s t r u c t u r e  and t h e  paramete rs  o f  t h e  system. 

Such paramete rs  w i l l  i n c l u d e  p r o f i t a b i l i t y  r e sponse  

paramete rs  (PRTH, RPR i n  equa t i on  5 . l 9 )  and t h e  d i s c o u n t  

r a t e  (DR i n  e q u a t i o n  5 . l 6 ) ,  f o r  example. 

There  a r e  no d a t a  on t h e s e  paramete rs  and t h e  

kind o f  f i e l d  r e s e a r c h  u s e f u l  i n  o b t a i n i n g  them h a s  n o t  

been conducted.  W e  need t ime - se r i e s  and c r o s s - s e c t i o n  

d a t a  f o r  s t a t i s t i c a l  e s t i m a t e s  o f  t h e  paramete rs .  W e  

cou ld  a l s o  u s e  e s t i m a t e s  from knowledgeable i n d i v i d u a l s  

b u t  t h e s e  a r e  n o t  a v a i l a b l e .  The o t h e r  a l t e r n a t i v e  i s  



t o  u s e  secondary sou rce s  o f  d a t a .  These s o u r c e s  i n c l u d e  

FA0 r e p o r t s  ( 2 6 ) ,  CSNRD r e p o r t s  ( 1 2 ) ,  and F'OS r e p o r t s  ( 2 4 ) ,  

among o t h e r s .  

The CSNRD r e p o r t s  c o n c e n t r a t e d  on t h e  c r o p  sub- 

s e c t o r  o f  ou r  a g r i c u l t u r a l  economy w i t h  some r e f e r e n c e  

t o  l i v e s t o c k  a s  a  sou rce  of  p r o t e i n .  N i g e r i a ' s  r e s e a r c h  

needs a s  s e e n  and a s  recommended by t h e  consor t ium 

i n c l u d e  r e s e a r c h  emphasis on s o i l  f e r t i l i t y ,  c r o p  p ro-  

d u c t i o n  (expor t  and food c r o p s )  w i t h  p a r t i c u l a r  a t t e n t i o n  

pa id  t o  food c r o p s ,  l i v e s t o c k  development,  food t e c h -  

nology ( 1 2 :  Nos. 8 ,  2 2 ) .  There i s  no mention of  

f i s h e r i e s  a s  a  sou rce  of  food and t h e r e  was no recom- 

mendation f o r  r e s e a r c h  e f f o r t s  t o  be p u t  on it. The 

FA0 r e p o r t  (26) devoted one c h a p t e r  (Chapter X V )  t o  

f i s h e r i e s  b u t  t h e  a u t h o r s  w e r e  n o t  en thused  about  t h e  

development o f  f i s h e r i e s .  The r e p o r t  concluded t h a t  

"Although complete i n fo rma t ion  i s  n e t  y e t  a v a i l a b l e ,  

it i s  f a i r l y  c e r t a i n  t h a t  Niger ian  f i s h e r y  r e s o u r c e s  a s  

a  whole a r e  n o t  a s  abundant a s  i n  ne ighbor ing  c o u n t r i e s  

and t h a t  p o t e n t i a l  f o r  t h e i r  development is l i m i t e d . "  

The r e p o r t  went on t o  recommend t h a t  I J ige r ia  should  

accord  low p r i o r i t y  t o  he r  f i s h e r i e s ,  e s p e c i a l l y  i n s h o r e  

and d i s t a n t - w a t e r  t r a w l i n g ,  and N ige r i a  shou ld ,  a t  t h e  

same t i m e ,  encourage impor t s  o f  f i s h .  The N ige r i an  

policy-makers r e l i e d  h e a v i l y ,  a t  l e a s t  u n t i l  1968,  on 

e x p e r t s  ' r e p o r t s  which d i d  n o t  encourage r e s e a r c h  



inves tment  on a l l  a s p e c t s  of  Niger ian  f i s h e r i e s .  T h i s  

s t a t e  of  a f f a i r s  ha s  c o n t r i b u t e d  immensely t o  t h e  

s c a r c i t y  o f  d a t a  on Niger ian  f i s h e r i e s .  The c u r r e n t  

s t a t e  of d a t a  i n  f i s h e r i e s  i s  one  o f  i n c o n s i s t e n c y ,  

c o n t r a d i c t i o n ,  and incomple teness .  These secondary  

s o u r c e s  which w e r e  used f o r  i n t u i t i v e  g u e s s t i m a t e s  o f  

t h e  s o u t h e r n  model ( 4 7 )  a r e  t h u s  n o t  a v a i l a b l e  f o r  

f i s h e r i e s .  

I t  c a n  be argued t h a t  some e s t i m a t e s ,  any es t i -  

mates ,  of t h e  b e h a v i o r a l  pa ramete r s  cou ld  be assumed 

i n i t i a l l y  t o  s o l v e  t h e  d a t a  problem. T h i s  may be t r u e ,  

b u t  w e  contend t h a t  such  assumpt ions  ( i . e . ,  t h e  assumed 

e s t i m a t e s )  must be based on p r i o r  knowledge of t h e  sy s -  

t e m  ' s 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 .  W e  d o  n o t  p o s s e s s  

t h i s  knowledge and any a n a l y s i s  based on a  set o f  

a ssumpt ions  n o t  founded on knowledge w i l l  b e ,  f o r  ou r  

purpose ,  an  i r r e l e v a n t  e x e r c i s e ;  hence w e  emphasize t h e  

need t o  a c q u i r e  knowledge of  t h e  sys tem.  

For example, it i s  d i f f i c u l t  t o  de t e rmine  how 

p r o f i t a b l e  a n  a l t e r n a t i v e  such  a s  mechanical  p r o p u l s i o n  

( a s  a g a i n s t  manual p r o p u l s i o n )  must be  b e f o r e  a  f i she rman  

w i l l  change from manual t o  mechanical  p r o p u l s i o n .  It 

i s  t h e r e f o r e  nece s sa ry  t o  unders tand  and o b t a i n  i n f o r -  

mat ion on t h e  f i s h e r m e n ' s  r e s p o n s i v e n e s s  t o  promotion 

and d i f f u s i o n  a s  w e l l  as  p r o f i t s .  



I n  most a g r i c u l t u r a l  s t u d i e s ,  e s p e c i a l l y  i n  

c r o p  s t u d i e s ,  t e c h n o l o g i c a l  c o e f f i c i e n t s  a r e  e a s y  t o  

o b t a i n ,  b u t  t h i s  i s  n o t  s o  f o r  f i s h e r i e s .  Data on c a t c h  

p e r  b o a t  e f f o r t  (CPBE), l a b o r  i n p u t  (RIP), p e t r o l  i n p u t ,  

and i n p u t  p r i c e s  a r e  p r e s e n t l y  u n a v a i l a b l e .  Research  

and f i e l d  work w i l l  be  n e c e s s a r y  t o  o b t a i n  t h e s e  d a t a  

on t h e  t e c h n i c a l  c o e f f i c i e n t s  needed f o r  o p e r a t i o n a l i z i n g  

t h e  model. 

I n i t i a l  v a l u e s  o f  v a r i a b l e s  which change o v e r  t i m e  

must be  reset a t  t h e  s ta r t  o f  e a c h  s i m u l a t i o n  r u n .  Some 

of  t h e s e  v a r i a b l e s  i n c l u d e  f i s h  p r i c e s  (PRF, PPF,  e t c . ) ,  

p r o c e s s i n g  p r o p o r t i o n s  (BETA2, BETA3, and BETA4) , and 

i n i t i a l  u s e  of  b o a t s .  These i n i t i a l  v a l u e s  a r e  a p r e -  

r e q u i s i t e  t o  any a p p l i c a t i o n  o f  t h e  model.  The s e n s i -  

t i v i t y  tests of  t h e  model c a n n o t  be  c a r r i e d  o u t  w i t h o u t  

them. The d a t a  c a t e g o r i e s  d i s c u s s e d  below a p p l y  t o  

e a c h  o f  t h e  components even though w e  c o n t i n u e  t o  u s e  

t h e  canoe  component a s  i l l u s t r a t i o n .  

Research  Needs 

W e  have  d i s c u s s e d  and e s t a b l i s h e d  t h e  need f o r  

b a s i c  r e s e a r c h  on N i q e r i a n  f i s h e r i e s  i n  t h e  p r e c e d i n g  

c h a p t e r s .  I n  t h i s  s e c t i o n  w e  w i l l  c o n c e n t r a t e  on spe -  

c i f i c  d a t a  r e q u i r e m e n t s ,  c a t e g o r i e s ,  c o l l e c t i o n ,  and 

p r o c e s s i n g .  



Data Requirements  from t h e  
F i s h e r i e s  S u b s e c t o r  

P e r i o d i c a l l y ,  t h e  F e d e r a l  O f f i c e  of  S t a t i s t i c s  

(FOS) c o n d u c t s  r u r a l  economic s u r v e y s .  Such s u r v e y s  

w e r e  conducted  i n  1958-59, 1963-64, and i n  1969-70. 

S i n c e  t h e  emphas is  o f  t h e  s u r v e y  was on r u r a l  economic 

a c t i v i t i e s ,  it i s  a p p r o p r i a t e  t o  e x p e c t  t h a t  canoe  

f i s h e r i e s ,  t h e  major  a c t i v i t y  o f  t h e  c o a s t a l  i n h a b i t a n t s  

o f  t h e  m a r i t i m e  s ta tes ,  would be a d e q u a t e l y  c o v e r e d  and 

t h a t  p r imary  d a t a  n e c e s s a r y  f o r  p o l i c y  f o r m u l a t i o n ,  

a n a l y s i s ,  and e v a l u a t i o n  would be a v a i l a b l e .  T h i s  i s  

n o t  t r u e  o f  t h e  r e s u l t a n t  r e p o r t s  from t h e  s u r v e y s .  

Emphasis f o r  d a t a  c o l l e c t i o n  was p u t  on  c r o p s  and l i v e -  

s t o c k .  The k i n d s  o f  d a t a  c o l l e c t e d  i n c l u d e  s i z e  o f  

fa rm,  c r o p  a c r e a g e s ,  c r o p  y i e l d s ,  p o p u l a t i o n  d a t a  s u c h  

a s  b i r t h s ,  d e a t h s ,  and s l a u g h t e r  o f  l i v e s t o c k  ( g o a t s ,  

s h e e p ,  c a t t l e ,  e tc .  ) , p r i c e s  o f  l i v e s t o c k ,  household  

compos i t ion  ( f o r  l a b o r  a v a i l a b i l i t y ) ,  c a p i t a l  expend i -  

t u r e s  and o p e r a t i n g  e x p e n s e s ,  equipment  u s e d ,  i n f o r m a t i o n  

on  h i r e d  l a b o r ,  sales o f  produce ,  and i n f o r m a t i o n  o n  

a c q u i s i t i o n  o f  c a p i t a l  s t o c k .  These d a t a  from t h e  r u r a l  

economic s u r v e y s  were d e s i g n e d  t o  measure  and i n t e r p r e t  

changes  i n  t h e  r u r a l  economy i n  o r d e r  t o  p r o v i d e  i n f o r -  

ma t ion  " n e c e s s a r y  f o r  p l a n n i n g  i n  t h e  s p e c i f i c  sub-  

s e c t o r s  o f  a g r i c u l t u r e "  ( 2 4 )  . The s p e c i f i c  o b j e c t i v e  

of  t l le  r u r a l  economic s u r v e y s  was t o  c o l l e c t  d a t a  on  



farming and r u r a l  l i f e  i n  r e c o g n i t i o n  of  t h e  f a c t  t h a t  

t h e s e  d a t a  " a r e  nece s sa ry  p r e r e q u i s i t e s  f o r  f o r m u l a t i n g  

p l a n s  of  economic development and i n  p a r t i c u l a r  a g r i -  

c u l t u r a l  development and ( f o r )  e v a l u a t i n g  p r o g r e s s  i n  

t h e  implementa t ion  of  such  p l a n s "  ( 2 4 ) .  The e x t e n s i o n  

of  t h e s e  su rveys  t o  t h e  f i s h i n g  r u r a l  a r e a s  would have 

p rov ided  i n fo rma t ion  nece s sa ry  f o r  p l ann ing  i n  t h e  

f i s h e r i e s  s u b s e c t o r s .  The FOS f a i l e d  t o  a c h i e v e  i t s  

o b j e c t i v e  by l e a v i n g  o u t  t h e  f i s h i n g  v i l l a g e s  i n  i t s  

sampling.  A t  l e a s t  t h i s  i s  impl ied  i n  i t s  r e p o r t s .  

The farm su rveys  emphasized y i e l d ,  b u t  t h i s  was 

l i m i t e d  t o  c rop  y i e l d  w h i l e  FOS's consumption enqu i ry  

i nc luded  f i s h  p r o d u c t s .  There  was an  a t t e m p t  a t  r e p o r t -  

i n g  domes t i c  p roduc t i on  of  f i s h  e s p e c i a l l y  f o r  Western 

S t a t e  i n  t h e  e n q u i r y ,  b u t  t h e  d a t a  become q u e s t i o n a b l e  

when a  pe r son  n o t e s  t h a t  p roduc t i on  o f  d r i e d  f i s h  f o r  

Ondo p rov ince  i s  z e r o .  The I l a j e  lor  e a s t e r n )  f i s h i n g  

a r e a  i s  l o c a t e d  i n  Ondo. The h i g h e s t  p r o d u c t i o n  p e r  

f i she rman ,  2 . 2  m .  t o n s  pe r  y e a r ,  was r eco rded  f o r  I l a j e  

a r e a  ( 1 9 ) .  F i n a l l y  about  70 p e r c e n t  o f  f i s h  caugh t  

a long  t h e  c o a s t  i s  smoke-dried. Th i s  i m p l i e s  t h a t  

around 70 p e r c e n t  o f  f i s h  caugh t  i n  I l a j e  a r e a  must 

have been d r i e d .  These f a c t s  c o n t r a d i c t  t h e  FOS 

r e p o r t  o n  f i s h  p roduc t i on  a s  r e co rded  i n  t h e  consumption 

enqu i ry  and r a i s e s  a  q u e s t i o n  of t h e  r e l i a b i l i t y  and 

t h e  adequacy of such  d a t a  f o r  t h e  k ind  of  i n -dep th  



a n a l y s i s  necessary  t o  p rov ide  r e l i a b l e  p r o j e c t i o n s  of 

t h e  c r i t e r i a  v a r i a b l e s  t o  be used f o r  choosing among 

v a r i o u s  a l t e r n a t i v e  development p o l i c i e s .  

I f  w e  w e r e  t o  d e r i v e  N i g e r i a ' s  demand f o r  f i s h  

i n  1963-64 us ing  FOS d a t a  C 2 4 ) ,  w e  would have an average  

of 1 9  kg per  capu t  per  y e a r .  With a  popula t ion  of 

55.6 m i l l i o n  people ,  t h e  es t imated  consumption f o r  

1963-64 was about  1,056,400 metr ic  t o n s .  Let  u s  assume 

t h a t  t h e  a c t u a l  consumption was on ly  one-half  of t h i s  

e s t i m a t e .  This  g i v e s  a  consumption f i g u r e  of 528,200 m. 

t ons .  In  t h e  same per iod  ou r  import of f i s h  was 

263,000 m .  t o n s .  This  imp l i e s  t h a t  t h e  excess  must 

have come from domestic product ion.  Th i s  would have 

given us  a  domestic product ion of 265,200 m .  t o n s .  How- 

eve r ,  i n  1963-64, our  domestic p roduc t ion  was e s t ima ted  

a t  58,000 m .  t o n s .  I f  w e  add c h a r t e r e d  v e s s e l s  l and ings  

of 22,000 m .  tons  w e  o b t a i n  80,000 m.  t o n s  which f a l l s  

f a r  s h o r t  of 265,200 m.  t o n s .  This  i s  n o t  a  smal l  

margin. 

A l l  of t h i s  p o i n t s  t o  t h e  immediate need f o r  

d a t a  c o l l e c t i o n  i n  t h e  f i s h e r i e s  subsec to r  i n  o r d e r  t o  

o b t a i n  meaningful in format ion  f o r  p lanning .  

This  was t h e  s t a t e  of d a t a  i n  f i s h e r i e s  when 

t h e  f i s h e r i e s  r e p o r t  (53) was prepared f o r  t h e  Nat iona l  

A g r i c u l t u r a l  seminar and when t h e  p r e s e n t  (197 0-74) 

p lan  was drawn up. The 1975-79 development p l a n  i s  



o n l y  two y e a r s  away and by 1974 w e  must have a  new p l a n  

ready ,  b u t  t h e  d a t a  s i t u a t i o n  remains  a s  it was a t  t h e  

end of  1965. The i n fo rma t ion  needs  l i s t e d  below w i l l  

have t h e i r  f i r s t  u t i l i t y  i n  meet ing t h i s  s h o r t - r u n  d a t a  

requ i rement  i f  work s t a r t s  on  it immedia te ly .  The 

e x e r c i s e  shou ld ,  however, c o n t i n u e  t o  p r o v i d e  a  d a t a  

bank f o r  p l ann ing .  

The l i s t  below assumes t h a t  t h e  d a t a  w i l l  

d e s c r i b e  boa t  o r  f i s h i n g  u n i t s  a s  f u n c t i o n a l  d e c i s i o n -  

making u n i t s  which o p e r a t e  under  a  set  o r  sets o f  

economic f a c t o r s - - o p p o r t u n i t y  sets and c o n s t r a i n t s .  It  

w i l l  a l s o  be assumed t h a t  t h e  d a t a  w i l l  be u s e f u l  f o r  

p o l i c y  s i m u l a t i o n  of  t h e  s e c t o r  w i t h  a  view t o  s t u d y i n g  

t h e  consequences of a l t e r n a t i v e  p o l i c i e s  o v e r  t ime.  Data 

must p rov ide  i n fo rma t ion  nece s sa ry  f o r  answer ing p o l i c y  

q u e s t i o n s  such  a s  ( a )  what p o l i c y  w i l l  be most e f f e c t i v e  

i n  improving incomes, employment o p p o r t u n i t i e s  and w e a l t h  

of  t h e  c o a s t a l  r u r a l  peop le?  (b)  what changes  a r e  needed '  

i n  t h e  canoe f i s h i n g  s t r u c t u r e  and r e s o u r c e  mix t o  

s t i m u l a t e  p roduc t i on?  ( c )  is t h e  a v a i l a b i l i t y  of  l a b o r ,  

c a p i t a l ,  and i n p u t s  a  l i m i t i n g  f a c t o r  t o  f i s h  p ro-  

d u c t i o n ?  ( d )  how r e s p o n s i v e  t o  change a r e  t h e  f i she rmen?  

etc .  Before  w e  d i s c u s s  t h e  l i s t  of d a t a  c a t e g o r i e s ,  

however, w e  w i l l  d i s c u s s  d a t a  r equ i r emen t s  from non- 

f i s h i n g  s e c t o r s  and p r e s e n t  an  o p e r a t i o n a l  p l a n  f o r  our  

proposed r e s e a r c h  p r o j e c t .  



Data Requirements  from 
Nonf ishing S e c t o r s  

The q u e s t i o n s  r a i s e d  i n  t h e  p r eced ing  pa r ag raph  

a r e  r e s t r i c t i v e  i n  t h a t  t h e y  l e a v e  o u t  t h e  e f f e c t s  t h a t  

o t h e r  s e c t o r s  might  have on f i s h e r i e s .  The o b j e c t i v e s  

o f  f i s h e r i e s  development i n c l u d e  i n c r e a s e d  income f o r  

f i she rmen  i n  o r d e r  t o  i n c r e a s e  t h e i r  e f f e c t i v e  demand 

and i n c r e a s e d  f i s h  p roduc t i on  i n  o r d e r  t o  make a d d i t i o n a l  

p r o t e i n - r i c h  food a v a i l a b l e  t o  N i g e r i a n s .  Achievement 

of  t h e s e  two o b j e c t i v e s  may be e a s i e r  i f  w e  l ook  beyond 

t h e  f i s h e r i e s  s u b s e c t o r .  For  example,  many f i she rmen  

may f i n d  employment i n  t h e  a g r i c u l t u r a l  s e c t o r  a s  

f a rmer s  o r  i n  t h e  i n d u s t r i a l  s e c t o r  a s  u n s k i l l e d  

l a b o r e r s .  Development i n  a g r i c u l t u r e ,  e s p e c i a l l y  t h e  

food c r o p s  s u b s e c t o r ,  may keep p a r t - t i m e  f i she rmen  t o o  

busy t o  f i s h .  Such a l t e r n a t i v e  s o u r c e s  o f  income may 

r educe  t h e  number of  f i she rmen ,  p a r t i c u l a r l y  i n  t h e  

canoe  component, t o  such  a n  e x t e n t  t h a t  c o m p e t i t i o n  

f o r  f i s h i n g  grounds i s  reduced .  Th i s  r e d u c t i o n  i n  com- 

p e t i t i o n  may r e s u l t  i n  i n c r e a s e d  c a t c h  p e r  f i she rman  o r  

pe r  b o a t  u n i t .  Assuming t h a t  p r i c e s  do  n o t  f a l l ,  t h e r e  

may be i n c r e a s e d  income f o r  t h e  remaining f i she rmen  

w i t h o u t  a  r e d u c t i o n  i n  p roduc t i on .  

I n  view of  t h e  above,  w e  t h e r e f o r e  need t o  con- 

d u c t  i n v e s t i g a t i o n s  i n t o  a l t e r n a t i v e  s o u r c e s  o f  income 

and p r o t e i n - r i c h  food p roduc t i on .  



It w i l l  be nece s sa ry  t o  i n c l u d c  aq ronomis t s ,  

p l a n t  b r e e d e r s ,  i npu t / ou tpu t  a n a l y s t ,  and s o i l  s c i e n t i s t s  

i n  o u r  team i n  o r d e r  t o  i n v e s t i g a t e  t h e  p o s s i b i l i t i e s  of  

i n t r o d u c i n g  t h e  kind of swamp r i c e  v a r i e t y  i n t roduced  

i n  t h e  b r a c k i s h  w a t e r s  o f  t h e  Mekong De l t a  r e g i o n  of  

Vietnam i n  1965. T h i s  r ice  v a r i e t y  grows on c a t - c l a y  

o r  a c i d - s u l p h a t e  s o i l .  W e  need t o  de t e rmine  t h e  

s a l i n i t y  of  o u r  b r a c k i s h  waters  e s p e c i a l l y  i n  t h e  

Niger  d e l t a  a r e a :  t h i s  w i l l  r e q u i r e  t h e  s e r v i c e s  of  

a  s o i l  chemis t .  Another  v a r i e t y  o f  r ice t h a t  w e  w i l l  

l i k e  t o  i n v e s t i g a t e  i s  t h e  f l o a t i n g  r ice  v a r i e t y  which 

i s  grown i n  Tha i l and ,  Cambodia, and Vietnam. F u r t h e r ,  

w e  would i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  p l a n t i n g  bananas ,  

p l a n t a i n ,  and "akuro"  yam on a  commercial b a s i s  i n  t h e  

c o a s t a l  r e g i o n s  where f i s h i n g  i s  a t  p r e s e n t  t h e  main 

i n d u s t r y .  I n fo rma t ion  ob t a ined  from t h e s e  i n v e s t i g a t i o n s  

may throw l i g h t  on t h e  k i n d s  of  p o l i c y  a l t e r n a t i v e s  t h a t  

w i l l  b e s t  a c h i e v e  balanced a g r i c u l t u r a l  and f i s h e r i e s  

development.  

There  i s  a l s o  an  immediate need f o r  compi l ing  

a l i s t  of  t h e  k inds  of jobs  and employment o p p o r t u n i t i e s  

t h a t  a r e  open t o  c o a s t a l  i n h a b i t a n t s ,  e s p e c i a l l y  i n  t h e  

c rude  o i l - p roduc ing  a r e a s .  Th i s  l i s t  w i l l  a l s o  i n c l u d e  

t h e  t y p e s  of t r a i n i n g  t h a t  may be n e c e s s a r y  f o r  d i f -  

f e r e n t  jobs  and i n fo r ma t ion  on where and how t o  o b t a i n  



such t r a i n i n g .  Th i s  type  of in format ion  may h e l p  po l i cy  

makers i n  fo rmula t ing  t r a i n i n g  programs f o r  t h e  c o a s t a l  

r u r a l  a r e a s '  development. 

Another i n v e s t i g a t i o n  t h a t  we would conduct i s  

t h e  p o s s i b i l i t y  and p r o f i t a b i l i t y  of s e t t i n g  up coopera- 

t i v e s  o r  f r a n c h i s e s  t h a t  w i l l  p rocess  f i s h .  I f  t h i s  

proves f e a s i b l e ,  then  t h e  f isherman-processor  w i l l  be 

r e l i e v e d  of  process ing and he can then  devote  f u l l - t i m e  

t o  f i s h  ca t ch ing .  

These i n v e s t i g a t i o n s  w i l l  be conducted con- 

c u r r e n t l y  w i th  t h e  f i s h e r i e s  r e s e a r c h  p r o j e c t  t h a t  i s  

proposed i n  t h i s  t h e s i s .  W e  do recognize  t h e  m u l t i -  

d i s c i p l i n a r y  n a t u r e  of t h i s  p r o j e c t ,  but  w e  a r e  convinced 

t h a t  i f  w e  a r e  seeking meaningful and u s e f u l  c r i t e r i a  

f o r  cho ice  among p o l i c y  a l t e r n a t i v e s ,  t h e s e  i n v e s t i g a t i o n s  

must form p a r t  of ou r  r e s e a r c h  e f f o r t .  This  m u l t i -  

d i s c i p l i n a r y  n a t u r e  of r e s e a r c h  makes GSASA,  an 

approach t h a t  i s  f l e x i b l e  and gene ra l  enough t o  use  

in format ion  and theo ry  from s e v e r a l  d i s c i p l i n e ,  appro- 

p r i a t e  f o r  t h e  type  of p o l i c y  a n a l y s i s  v i s u a l i z e d  he re .  

Data Categor ies  

The c a t e g o r i e s  of d a t a  l i s t e d  he re  a r e  n o t  

exhaus t ive  but  a r e  meant t o  gu ide  planning of t h e  f i e l d  

work. The c a t e g o r i e s  can  be d iv ided  i n t o  two broad 

c l a s s e s - - t e c h n i c a l  and s o c i a l .  Tl ie  t e c h n i c a l  c a t e g o r i e s  

w i l l  i nc lude  such d a t a  a s  biomass source. i n  which 



b i o l o g i s t s  and b i o m e t r i c i a n s  a r e  needed f o r  d a t a  c o l -  

l e c t i o n  w h i l e  t h e  s o c i a l  c a t e g o r i e s  w i l l  r e q u i r e  t h e  

s k i l l s  o f  e c o n o m i s t s ,  e x t e n s i o n  s p e c i a l i s t s ,  and 

s o c i o l o g i s t s  f o r  d a t a  c o l l e c t i o n .  W e  have l i s t e d  n i n e  

c a t e g o r i e s  and t h e  t y p e  of d a t a  i n  e a c h  c a t e g o r y .  The 

q u e s t i o n s  of  how and when t h e  d a t a  w i l l  be  c o l l e c t e d  and 

where t o  f i n d  f u n d s  w i l l  b e  d i s c u s s e d  i n  s u b s e q u e n t  

s e c t i o n s .  

1. Biomass Source.--The f i r s t  i n f o r m a t i o n  t o  b e  

o b t a i n e d  h e r e  i s  on  f i s h e r i e s  l o c a t i o n s .  T h i s  w i l l  b e  a  

map of  t h e  c o a s t a l  a r e a  showing s o u r c e s  of  f i s h  a t  d i f -  

f e r e n t  t i m e s  o f  t h e  y e a r .  It i s  known t h a t  t h e  c a n o e  

f i s h e r i e s  component i s  h e a v i l y  d e p e n d e n t  on bonga and 

sawa f i s h e r i e s .  

Bonga f i s h i n g  is  s e a s o n a l .  The s e a s o n  comes 

immedia te ly  f o l l o w i n g  t h e  a n n u a l  f l o o d s ,  b u t  it i s  

known t h a t  bonga a r e  a v a i l a b l e  a l l  t h e  y e a r  round .  

The l i m i t i n g  f a c t o r s  a r e  t h e  l o c a t i o n  of  bonga d u r i n g  

t h e  w e t  s e a s o n ,  and t h e  k i n d  of  b o a t s  t h a t  c a n  r e a c h  t h e  

l o c a t i o n s .  The same i s  t r u e  of  sawa. V J e  need t o  o b t a i n  

i n f o r m a t i o n  on movements o f  bonga and sawa, f o r  example ,  

d u r i n g  a t  l e a s t  a  f u l l - y e a r  c y c l e  t o  a s c e r t a i n  p o t e n t i a l  

y i e l d  and e s t i m a t e  t h e  r a t e  of e x p l o i t a t i o n  t h a t  t h e  

s t o c k s  can  s u s t a i n .  S p e c i f i c a l l y  w e  need t h e  f o l l o w i n g  

i n f  ormat i o n  : 



i. 

ii. 

iii. 

i v  . 
v .  

v i  . 
v i i .  

v i i i .  

ix. 

X .  

x i .  

d i s t a n c e  of  f i s h e r y  from f i s h i n g  v i l l a g e  

t ime  needed t o  g e t  t o  and from f i s h e r y  

m i g r a t i o n  p a t t e r n s  o f  t h e  f i s h  ( e . g . ,  bonga, 

sawa) 

maximum s u s t a i n a b l e  y i e l d  of  t h e  f i s h e r y  

n a t u r a l  r a t e  of d e a t h  of  f i s h  

r a t e  o f  c a t c h  o r  e x p l o i t a t i o n  

r a t e  of  f i s h  p o p u l a t i o n  growth 

b reed ing  l o c a t  i o n s  

s i z e  d i s t r i b u t i o n  

food and f e e d i n g  h a b i t s  

f i s h  s p e c i e s  found 

The d a t a  i n  t h i s  f i r s t  c a t e g o r y  a r e  b e s t  handled 

by b i o l o g i s t s  who s p e c i a l i z e  i n  t h e  a r e a s  o f  p o p u l a t i o n  

dynamics and/or  b io rne t r i c s .  The b i o l o g i s t s  u s u a l l y  t a k e  

samples o f  f i s h  w i t h  s p e c i a l  equipments a s  t h e y  t r a v e l  

a long t h e  c o a s t  i n  s p e c i a l l y  c o n s t r u c t e d  b o a t s .  They 

t a k e  days  and sometimes weeks on t h e  s e a  c o l l e c t i n g  

samples a t  d i f f e r e n t  l o c a t i o n s .  T h e i r  a n a l y s e s  w i l l  

r e s u l t  i n  t h e  d e t e r m i n a t i o n  o f  t h e  d a t a  l i s t e d  above.  

The p r o c e s s  r e q u i r e s  heavy inves tments  i n  b o a t s ,  g e a r  

and n e t s ,  and pe r sonne l .  The F e d e r a l  Department o f  

F i s h e r i e s  ha s  a  f a i r l y  e s t a b l i s h e d  p r o c e s s  of  c o l l e c t i n g  

t h e s e  d a t a  and t h i s  s tudy  w i l l  depend on t h e  depar tment  

f o r  c o l l e c t i n g  such  data .  The work of  t h e  economis t  i s  

ve ry  l i m i t e d  i n  t h i s  c a t e g o r y  which w i l l  be handled by 

t h e  f i s h  sou rce  g roup .  



2. Data  o n  P h v s i c a l  P r o d u c t i o n  o r  I n ~ u t - O u t ~ u t  

I n f o r m a t i o n . - - A f t e r  w e  have  e s t a b l i s h e d  o r  a s c e r t a i n e d  

p o t e n t i a l  b iomass ,  i t s  l o c a t i o n ,  and e x p l o i t a t i o n  regu-  

l a t i o n ,  w e  c a n  t h e n  c o n s i d e r  d a t a  o n  t h e  a c t u a l  p r o c e s s  

o f  c a t c h i n g .  While  c a t e g o r y  1 l o o k s  a t  t h e  d a t a  r e q u i r e -  

ments  f o r  " f i s h  growth"  ( F i g u r e  4 .3 )  , c a t e g o r y  2  con- 

s i d e r s  d a t a  r e q u i r e m e n t s  i n  " h a r v e s t i n g . "  

T h i s  c a t e g o r y  i n c l u d e s  i n f o r m a t i o n  on  p h y s i c a l  

i n p u t s  and p h y s i c a l  o u t p u t s  by i n d i v i d u a l  b o a t  u n i t s  by 

c a t e g o r i e s  o f  b o a t s .  These  d a t a  w i l l  h e l p  i n  t e s t i n g  o r  

i n  r e - c o n s t r u c t i n g  t h e  s t r u c t u r e  o f  t h e  c a n o e  component 

model p r e s e n t e d  i n  Chap te r  V .  The i n f o r m a t i o n  w i l l  p ro-  

v i d e  t h e  b u i l d i n g  b l o c k s  n e c e s s a r y  f o r  v a l i d a t i n g  o r  

r e d e f i n i n g  t h e  f u n c t i o n a l  r e l a t i o n s h i p s  i n  f i s h i n g  u n i t  

p r o d u c t i o n  ( e q u a t i o n s  5 .2 ,  5 . 3 ,  and 5 . 4 ) .  I n  a d d i t i o n ,  

it w i l l  p r o v i d e  d a t a  f o r  d e s c r i b i n g  t h e  p r e s e n t  f i s h i n g  

sys t em,  f o r  i d e n t i f y i n g  p r o d u c t i o n  t e c h n o l o g i e s  p r e -  

s e n t l y  i n  u s e ,  and f o r  i d e n t i f y i n g  r e s o u r c e  r e q u i r e m e n t s  

and /o r  demands f o r  i n p u t s  by t h e  b o a t  u n i t s .  F u r t h e r ,  

t h e  i n f o r m a t i o n  w i l l  t h r o w  l i g h t  on f i s h e r m e n ' s  i n t e r -  

a c t i o n  and on t h e i r  d i f f u s i o n  s u s c e p t i b i l i t y .  

Da ta  i n  t h i s  c a t e g o r y  w i l l  i n c l u d e :  

( a )  number o f  b o a t  u n i t s  e x i s t i n g  f o r  e a c h  b o a t -  

c a t e g o r y  

( b )  number o f  b o a t  e f f o r t s  ( i n  b o a t - d a y s )  p e r  b o a t  

u n i t  



(c)  p r o d u c t i o n  p e r  b o a t  e f f o r t  

(d) l a b o r  r e q u i r e m e n t s  ( i n  men) p e r  b o a t  u n i t  

(e) f a m i l y  l a b o r  s u p p l y  ( i n  men) p e r  b o a t  u n i t  

( f )  h i r e d  l a b o r  ( i n  men) p e r  b o a t  u n i t  

(g)  number o f  b o a t  u n i t s  r e q u i r e d  f o r  e f f i c i e n t  

e x p l o i t a t i o n  p e r  b o a t  c a t e g o r y  

(h)  f i s h e r m e n ' s  o f f - f i s h i n g  a c t i v i t i e s  by b o a t  

c a t e g o r y  

(i) number o f  d a y s  s p e n t  i n  n o n f i s h i n g  a c t i v i t i e s  

by b o a t  c a t e g o r y  

( j )  f i s h e r m a n ' s  e x p e r i e n c e  by b o a t  c a t e g o r y  

i. number o f  y e a r s  f i s h i n g  as  owner 

ii. number o f  y e a r s  f i s h i n g  a s  h i r e d  l a b o r  

and 

(k) p e r s o n a l  d a t a  

i . a g e  of  f i s h e r m a n  

ii. l e v e l  o f  fo rmal  e d u c a t i o n  ( l e n g t h  o f  

s c h o o l i n g )  

iii. number o f  y e a r s  of  a p p r e n t i c e s h i p  

i v .  s o u r c e  o f  i n f o r m a t i o n  on  f i s h i n g  o p e r a t i o n s  

T h i s  c a t e g o r y  w i l l  be handled  by t h e  p r o d u c t i o n  

group.1 The d a t a  w i l l  form p a r t  o f  t h e  i n f o r m a t i o n  t o  be 

c o l l e c t e d  by enumera to r s  u s i n g  s t r u c t u r e d  q u e s t i o n n a i r e s  

 he working teams o r  p a r t i e s  c o n s i s t  of  market -  
i n g ,  p r o d u c t i o n  o r  h a r v e s t i n g ,  biomass s o u r c e ,  p r o c e s s i n g  
and s t o r a g e ,  nonf i s h i n g  s o u r c e s ,  and e x t e n s i o n  teams.  
Working p a r t i e s  w i l l  be  d i s c u s s e d  l a t e r .  



and forms o r  record s h e e t s .  The enumerator w i l l  be 

t r a i n e d  and requi red  t o  record d, j ,  and k on ly  once.  

I I e  w i l l  record c ,  e ,  and f  d a i l y  and make weekly sum- 

maries  whi le  b w i l l  be recorded weekly w i t h  monthly 

summaries made. a ,  h,  and i w i l l  be  recorded only  on 

monthly b a s i s  whi le  g w i l l  be determined using i v .  of 

ca tegory  1. A t  t h e  end of  every month a l l  t h e  enumerators 

i n  each f i s h i n g  v i l l a g e  w i l l  be r equ i r ed  t o  summarize 

t h e i r  d a t a  and submit summary s h e e t s  a s  w e l l  a s  working 

s h e e t s  t o  a super in tending  enumerator who w i l l  b r ing  

them t o  an a r e a  s u p e r v i s o r .  He w i l l  submit t h e  s h e e t s  

t o  t h e  economist who i s  t h e  group l e a d e r .  The f i s h e r -  

man's coope ra t ion  w i l l  be sought e s p e c i a l l y  on c .  

The monthly d a t a  summaries from t h i s  and sub- 

sequent  c a t e g o r i e s  w i l l  be used t o  r e f i n e  problem d e f i -  

n i t i o n s ,  check p o s t u l a t e d  r e l a t i o n s h i p s  wi th  a view t o  

c o n s t r u c t i n g  a f i s h e r i e s  model e v e n t u a l l y ,  seek s o l u t i o n s  

from t h e  informat ion ga the red ,  e v a l u a t e  e x i s t i n g  p o l i c y  

a l t e r n a t i v e s  and, perhaps,  fo rmula te  new ones  and t o  

i n t e r a c t  wi th  po l i cy  makers. The process  may l e a d  t o  

d i scovery  of new needs and, hence, new problems which 

need t o  be def ined  more e x p l i c i t l y .  This  b r ings  t h e  

i t e r a t i v e  process  back t o  t h e  beginning.  The p rocess  

w i l l  con t inue  u n t i l  w e  have even tua l ly  de f ined  problems 

e x p l i c i t l y ,  cons t ruc t ed  models, t e s t e d  po l i cy  t o o l s ,  

p r o j e c t e d  consequences of po l i cy  a l t e r n a t i v e s  over time, 



and emerged w i t h  c r i t e r i a  f o r  c h o i c e  among s e v e r a l  p o l i c y  

a l t e r n a t i v e s .  The a p p l i c a t i o n  of  t h e  s e l e c t e d  p o l i c i e s  

t o  t h e  r e a l  sys tem w i l l  c r e a t e  a  new sys tem and new 

problems which w i l l  r e s u l t  i n  a  c o n t i n u i n g  s e a r c h  f o r  

b e t t e r  p o l i c i e s  f o r  s o l v i n g  t h e  new prob1,ems. T h i s  

i t e r a t i v e  p r o c e s s  which i s  t h e  c e n t r a l  theme of GSASA 

make it (GSASA) a  r e a l i s t i c  approach  f o r  s e e k i n g  

s o l u t i o n s  t o  developmenta l  problems, 

3 .  Data on Economic F a c t o r s  and C o n s t r a i n t s . - -  

I n f o r m a t i o n  f o r  t h i s  c a t e g o r y  w i l l  i n c l u d e  d a t a  on 

c a p i t a l  and l a b o r  a v a i l a b i l i t y ,  a c q u i s i t i o n  of  p r o d u c t i v e  

r e s o u r c e s  such  a s  b o a t s ,  g e a r  and n e t s ,  m o t o r s ,  p r i c e s ,  

and p r o c e s s i n g  t e c h n i q u e s .  

The most l i m i t i n g  f a c t o r  i n  canoe  f i s h e r y  

development i s  money. Money is a n  i m p o r t a n t  c o n s t r a i n t  

because  of  l a c k  of  s a v i n g s  and a c c e s s  t o  l o a n s .  Sav ings  

may be l a c k i n g  a s  a  r e s u l t  o f  t h e  l a r g e  p r o p o r t i o n  of  

income t h a t  i s  consumed and because  of inves tment  i n  

o t h e r  a r e a s ,  i n  p a r t i c u l a r ,  t h e  e d u c a t i o n  of c h i l d r e n  

and t h e  h e a l t h  of t h e  f a m i l y .  Loans may be a  l i m i t i n g  

f a c t o r  n o t  o n l y  because  c r e d i t  f a c i l i t i e s  a r e  n o t  

a v a i l a b l e ,  b u t  a l s o  because  o f  t r a d i t i o n a l  a t t i t u d e s  t o  

borrowing.  R e f u s a l  t o  borrow may be  due  t o  a v e r s i o n  

t o  r i s k ,  o r  t o  a c h a l l e n g e  t o  " r e s p o n s i b i l i t y , "  o r  t o  

u n c e r t a i n t y  a s  t o  t h e  f u t u r e  r e t u r n s  of  t h e  i n v e s t m e n t .  

These may lead  t o  i n t e r n a l  c a p i t a l  r a t i o n i n g  which may 



be more c o n s t r a i n i n g  t h a n  t h e  c o s t  o f  t h e  l oan  from an 

e x t e r n a l  sou rce .  It i s  a l s o  p o s s i b l e ,  a c t u a l l y  t r u e  i n  

many c a s e s ,  t h a t  t h e  f i sherman i s  n o t  well- informed about  

t h e  a v a i l a b i l i t y  of  c r e d i t  o r  l o a n s  when t h e y  a r e  made 

a v a i l a b l e .  

Labor a v a i l a b i l i t y  is covered i n  c a t e g o r y  2 ;  s o  

a l s o  is a c q u i s i t i o n  of  p roduc t i ve  r e s o u r c e s .  P r i c e  

i n fo rma t ion  w i l l  i n c l u d e  t h e  p r i c e  of unprocessed f i s h  

r ece ived  by t h e  boa t  u n i t ,  t h e  p r i c e  o f  p roces sed  f i s h  

pa id  by middlemen, t h e  p r i c e  r ece ived  by middlemen, t h e  

r e t a i l  p r i c e ,  and t h e  c o s t  of  t r a n s p o r t a t i o n .  I n p u t  

p r i c e s  w i l l  a l s o  be c o l l e c t e d  and i n fo rma t ion  w i l l  be  

c o l l e c t e d  on a  f i s h i n g  u n i t ' s  r e spons ivenes s  t o  p r i c e  

changes .  

Data on t h e  p r o p o r t i o n  of c a t c h  s o l d  a s  unpro- 

ce s sed  f i s h ,  p r o p o r t i o n  of c a t c h  p roces sed ,  p r o p o r t i o n  

of  c a t c h  wasted d u r i n g  p r o c e s s i n g  and d u r i n g  t r a n s p o r -  

t a t i o n  w i l l  be c o l l e c t e d .  In format ion  w i l l  a l s o  be 

o b t a i n e d  on t h e  q u a l i t y  of  p rocessed  f i s h  by c a t e g o r y  

o f  oven. T h i s  w i l l  be r e p r e s e n t e d  by s h e l f - l i f e  o f  

p rocessed  f i s h .  

The d a t a  i n  t h i s  c a t ego ry  f a l l  i n t o  six main 

g roups .  These a r e :  

1. P r i c e  d a t a  which i n c l u d e  

a .  p r i c e  of  unprocessed f i s h  

b. p r i c e  of  p rocessed  f i s h  (pa id  by middleman) 



c .  middleman 's  p r i c e  (pa id  by r e t a i l e r )  

d .  r e t a i l  p r i c e  

e .  p r i c e  of meat 

f .  c o s t  of t r a n s p o r t a t i o n  (middleman's c o s t )  

g .  p r i c e  of s t o r a g e  

h .  s a l e s  c o s t  ( r e t a i l e r ' s  l a b o r )  

2 .  I n p u t  p r i c e  d a t a  

a .  p r i c e  of b o a t s ,  m o t o r s ,  g e a r  and n e t s  by s i z e  

b .  p r i c e  of  h i r e d  l a b o r  

c .  p e t r o l  p r i c e s  

d .  wages p a i d  f o r  u n s k i l l e d  l a b o r  ( a s  a proxy 

f o r  f a m i l y  l a b o r  wages) 

e .  wages p a i d  i n  f i s h e r i e s  

3 .  P r o c e s s i n g  d a t a  

a .  t y p e  of oven 

b. c o s t  of oven 

c .  c o s t  and q u a n t i t y  o f  wood and/or  o t h e r  f u e l  

d .  l e n g t h  o f  t i m e  s p e n t  p r o c e s s i n g  a  g i v e n  

q u a n t i r y  o f  f i s h  ( e . g . ,  a  d a y ' s  c a t c h )  

e .  q u a n t i t y  o f  f i s h  p r o c e s s e d  p e r  month 

f .  number of  d a y s  p e r  month s p e n t  on p r o c e s s i n g  

g .  number o f  days  p e r  month s p e n t  on packaging 

4 .  S a l e s  d a t a  

a .  q u a n t i t y  and p r o p o r t i o n  of  c a t c h  s o l d  

unprocessed  



b. q u a n t i t y  and propor t ion  of c a t c h  s o l d  pro- 

cessed  

5 .  Household expendi ture  on 

a .  food 

b. d e b t s  

c .  c o u r t  c a s e s  ( i f  any) 

d .  consumer goods 

e .  educa t ion  ( c h i l d r e n ' s )  

f .  f e s t i v a l s  

g .  ceremonies (e .g. , wedding, naming, e t c .  ) 

h. s h e l t e r  ( r e n t s  i f  any) 

6 .  Time series d a t a  on t h e  preceding f i v e  groups 

where a p p l i c a b l e  and a v a i l a b l e  from e x i s t i n g  

r eco rds  and/or s t u d i e s .  

These d a t a  w i l l  be c o l l e c t e d  and handled by t h e  

marketing and product ion  groups.  Unlike t h e  product ion  

team, t h e  d a t a  c o l l e c t i o n  of t h e  marketing team cannot  

be handled a t  one p o i n t .  The p a r t s  of t h e  d a t a  t h a t  can 

be c o l l e c t e d  a t  t h e  v i l l a g e  l e v e l  w i l l  be ass igned  t o  

t h e  enumerators s t a t i o n e d  a t  t h e  f i s h i n g  v i l l a g e s  whi le  

o t h e r  p r i c e  d a t a  w i l l  be c o l l e c t e d  from urban c e n t e r s  

such a s  Lagos, Benin, Po r t  Harcourt ,  e t c .  

4 .  Informat ion on I n f r a s t r u c t u r e . - - I t  is  no t  

enough t c  emphasize product ion  of f i s h ;  w e  must cons ide r  

how inc reased  product ion  w i l l  be  d i s t r i b u t e d .  Informat ion 



on d i s t r i b u t i o n  c e n t e r s  around t h e  i n f r a s t r u c t u r e  i n  t h e  

canoe  component. I t  w i l l  be d i f f i c u l t  t o  improve on t h e  

e x i s t i n g  s t r u c t u r e  w i t h o u t  an  u n d e r s t a n d i n g  of i t .  

I n f  orma t i o n  needed f o r  s u c h  u n d e r s t a n d i n g  w i l l  i n c l u d e  : 

market  l o c a t i o n s - - i . e . ,  d i s t a n c e  between a  marke t  

and a  f i s h i n g  v i l l a g e  

communication and t r a n s p o r t a t i o n  sys tems 

s t o r a g e  f a c i l i t i e s ,  t y p e s ,  number o f  e a c h  and 

l o c a t i o n s  

l a n d i n g  f a c i l i t i e s ,  e . g . ,  j e t t i e s ,  number and 

l o c a t i o n s  

r e p a i r  f a c i l i t i e s  and o t h e r  p o r t  s e r v i c e s .  

The marke t ing  and t h e  e x t e n s i o n  teams w i l l  

c o o p e r a t e  i n  c o l l e c t i n g  t h e  d a t a  i n  t h i s  c a t e g o r y .  

Most of  t h e  d a t a  h e r e  w i l l  be  i n  t h e  form of i n v e n t o r i e s .  

on  government p o l i c i e s  and programs.  

I n f o r m a t i o n  on t h e  marke t  sys tem w i l l  be concen- 

t r a t e d  on tile s t r u c t u r e  of t h e  marke t  and on t h e  conduc t  

of t h e  p a r t i c i p a n t s  i n  i t .  T h i s  i s  t o  a s c e r t a i n  whether  

o r  n o t  t h e  p r e s e n t  s t r u c t u r e  c a n  h a n d l e  a  s u b s t a n t i a l  

i n c r e a s e  i n  f i s h  p r o d u c t i o n ;  i f  n o t ,  what a r e  t h e  mod- 

i f i c a t i o n s  t h a t  w i l l  be needed t o  improve it. The d a t a  

on t h e  conduc t  of p a r t i c i p a n t s  w i l l  c o n c e n t r a t e  on an 

5 .  I n s t - i t u t i o n a l  In fo rmat ion . - -Th i s  c a t e g o r y  o f  

d a t a  w i l l  i n c l u d e  i n f o r m a t i o n  on t h e  market  sys tem and 



e q u i t a b l e  d i s t r i b u t i o n  of r e t u r n s  t o  t h e  system. I n  

o the r  words we w i l l  seek d a t a  t o  answer t h e  q u e s t i o n ,  

"Are p a r t i c i p a n t s  r ece iv ing  r e t u r n s  commensurate t o  

t h e i r  investments?"  

Informat ion w i l l  be c o l l e c t e d  on government 

p o l i c i e s  on t a x e s ,  d u t i e s ,  i n p u t  s u b s i d i e s ,  p r i c e  con- 

t r o l s ,  and informat ion  d issemina t ion .  W e  w i l l  a l s o  need 

d a t a  on t h e  number of ex t ens ion  agen t s  r equ i r ed  and t h e  

number a v a i l a b l e  f o r  t h e  canoe f i s h e r y .  Data on f i s h i n g  

demonstra t ion a c t i v i t i e s  w i l l  a l s o  be c o l l e c t e d .  

The ex tens ion  and product ion teams w i l l  work 

w i t h  po l i cy  makers and/or t h e i r  s t a f f  t o  c o l l e c t  i n f o r -  

mation i n  t h i s  ca t egory .  Data w i l l  inc lude :  

1. Entry requirements ,  e .g .  

a .  l e n g t h  of app ren t i cesh ip  f o r  middlemen, 

r e t a i l - t r a d e r s ,  p rocesso r s ,  and fishermen 

b. f e e s  charged f o r  appren t i cesh ip  

c .  f e e s  charged f o r  becoming f u l l  members 

d .  q u a l i f i c a t i o n s  f o r  membership 1 

2 .  P r i c e  margins,  e .g . ,  between 

a .  prcducer p r i c e  and processor  p r i c e  

b. p rocessor  p r i c e  and middleman's p r i c e  

c .  middleman's p r i c e  and r e t a i l  p r i c e  

d .  middleman's c o s t  and middleman's p r i c e  

. r e t a i l e r ' s  c o s t  and r e t a i l e r ' s  p r i c e  

f .  producer c o s t  and producer p r i c e  



3 .  Government t a x e s  and d u t i e s  ( i f  any)  o n ,  e . g . ,  

a .  b o a t s  

b .  g e a r  and n e t s  

c .  f i s h  l anded  

d .  p e t r o l  

e. income ( e . g . ,  f l a t  r a t e  t a x )  

f .  ice p l a n t s  

4 .  I n p u t  s u b s i d i e s  on 

a .  p e t r o l  

b.  c r e d i t  and l o a n s  

c .  a c q u i s i t i o n  of  b o a t s ,  g e a r  and n e t s  and 

o t h e r  equipments  

5 .  I n f o r m a t i o n  d i s s e m i n a t i o n  

a .  number o f  i n n o v a t i o n s  proposed 
] e . g . ,  new g e a r  

and n e t s  b .  number of i n n o v a t i o n s  underway 

c .  number o f  e x t e n s i o n  a g e n t s  i n  e a c h  f i s h e r y  

d .  number of  f i she rmen  i n  e a c h  f i s h e r y  

e .  l e n g t h  of  time a n  e x t e n s i o n  a g e n t  spends  w i t h  

a  f i she rman  

f .  number of  f i she rmen  and/or  f i s h i n g  u n i t s  

t h a t  adopted  a n  i n n o v a t i o n  from e x t e n s i o n  

a g e n t s  

g .  number o f  f i s h e r m e n  and /o r  f i s h i n g  u n i t s  

t h a t  adopted  new i d e a s  from o t h e r  f i s h e r m e n  

h. number of  f i s h i n g  d e m o n s t r a t i o n  u n i t s  pro-  

v ided  by government o r  p r i v a t e  f i r m s  



i. number o f  d e m o n s t r a t i o n s  by t h e  u n i t s  i n  e a c h  

l o c a t i o n  p e r  month 

j .  t r a d i t i o n a l  o r  l o c a l  i n f o r m a t i o n  d i s s e m i n a t i o n  

p a t t e r n s .  

6 .  Human I n f o r m a t i o n .  --Methods o f  f i s h i n g  i n  t h e  

canoe  component a r e  t r a d i t i o n a l .  A t t e m p t s  have  been  made 

i n  t h e  Western S t a t e  t o  t r a n s f o r m  from manual  t o  modern 

m o t o r i z e d  p r o p u l s i o n  o f  b o a t s .  Only .3 p e r c e n t  o f  t h e  

f i s h e r m e n  adop ted  t h e  new method. No a t t e m p t  w i l l  b e  

made h e r e  t o  s p e c u l a t e  on r e a s o n s  why t h e  a t t e m p t  f a i l e d ,  

b u t ,  s i n c e  b r e a k i n g  away from t r a d i t i o n  i s  a  d i f f i c u l t  

p r o c e s s ,  w e  need t o  c o l l e c t  d a t a  on  t h e  b e l i e f  sys t em o f  

t h e  c a n o e  f i s h e r m e n .  An u n d e r s t a n d i n g  o f  t h e  p e o p l e ' s  

a t t i t u d e s ,  norms, v a l u e s ,  b e l i e f s ;  i . e . ,  u n d e r s t a n d i n g  

t h e  b e l i e f  sys t em may r e s u l t  i n  r e - i n t e r p r e t i n g  t h e  

b e l i e f s  i n  a way which i s  c o n d u c i v e  t o  change .  From t h e  

b e l i e f  sys t em it may be  p o s s i b l e  t o  d i s c o v e r  t h e  f a c t o r s  

and i n c e n t i v e s  t h a t  w i l l  r e s u l t  i n  t h e i r  r e s p o n s i v e n e s s  

t o  t e c h n o l o g i c a l  c h a n g e s .  The i n f o r m a t i o n  i n  t h i s  

c a t e g o r y  w i l l  a l s o  i n c l u d e  f a m i l y  c h a r a c t e r i s t i c s  s u c h  

a s  a t t i t u d e  t o  c h i l d r e n  working o r  g o i n g  t o  s c h o o l  o r  

t o  t h e  b i g  c i t i e s ,  f a m i l y  s i z e ,  r e s p o n s i b i l i t y  b e a r i n g ,  

and d e c i s i o n  making w i t h i n  t h e  f a m i l y .  

The approach  w e  w i l l  u s e  h e r e  w i l l  b e  s i m i l a r  

t o  t h e  a?p roach  used  by t h e  KASS team i n  Korea.  W e  f e e l  

t h a t  by i n t e r a c t i o n s  among i n v e s t i g a t o r s  and d e c i s i o n  



makers and among i n v e s t i g a t o r s ,  v i l l a g e  l e a d e r s ,  and 

fishermen w e  w i l l  be a b l e  t o  c o l l e c t  d a t a  i n  t h i s  c a t e -  

gory.  The r o l e  of t h e  ex t ens ion  team w i l l  be impor tan t  

here .  Data w i l l  i nc lude :  

i. family  s i z e  

ii. ownership of r e sou rces ,  e .g . ,  boa t s ,  g e a r  and 

n e t s ,  l a b o r  s e r v i c e s  

iii. a t t i t u d e s  t o  adopt ion of new techniques  

i v .  

v .  

v i .  

v i i .  

v i i i .  

x i .  

x i i .  

r easons  f o r  adoption/nonadoption of new 

techniques  

a t t i t u d e s  t o  formal educa t ion  

a t t i t u d e s  t o  mig ra t ion  t o  urban c e n t e r s  

a t t i t u d e s  t o  cont inuance of f i s h i n g  a s  a  

fami ly  p ro fe s s ion  

a t t i t u d e s  t o  replacement of f i s h i n g  by non- 

f i s h i n g  a c t i v i t i e s  

a s p i r a t i o n s  f o r  s e l f  ( i . e . ,  f i sherman)  and 

c h i l d r e n  

r e s p o n s i b i l i t y  bear ing  w i t h i n  t h e  family  (a  

form of in formal  s o c i a l  i n su rance )  

d e c i s i o n  making w i t h i n  t h e  family  and among 

f a m i l i e s  w i t h i n  a  v i l l a g e  o r  community 

a t t i t u d e s  t o  coopera t ion  and l e a d e r s h i p  r o l e s  

w i th in  a  community of f ishermen 



x i i i .  a t t i t u d e s  t o  government a c t i v i t i e s  ( e . g . ,  

e x t e n s i o n ,  c r e d i t ,  and l o a n  programs) 

x i v .  f i she rmen ' s  a t t i t u d e s  toward s e p a r a t i n g  f i s h  

c a t c h i n g  from f i s h  p r o c e s s i n g .  

7 .  S o c i a l  Amen i t i e s . - -Ava i l ab i l i t y  o f  l a b o r  i s  

dependent  on t h e  s t a t e  o f  h e a l t h  of  t h e  f i she rmen  and on 

t h e i r  contentment  w i t h  r e s p e c t  t o  l i v i n g  i n  t h e i r  com- 

m u n i t i e s .  I t  i s  recogn ized  t h a t  w e  canno t  measure con- 

t en tment  w i thou t  some index  b u t  i f  w e  c o l l e c t  d a t a  on 

t h e  t h i n g s  t h a t  make a v i l l a g e  o r  a  community a  good 

p l a c e  t o  l i v e  w e  may have a n  i d e a  of con ten tment .  

The d a t a  i n  t h i s  c a t e g o r y  w i l l  be  c o l l e c t e d  and 

handled by t h e  e x t e n s i o n  team. Data w i l l  i n c l u d e  

a .  e d u c a t i o n  f a c i l i t i e s  

i. number a f  pr imary s c h o o l s  

ii. number o f  primary s choo l  t e a c h e r s  i n  e ach  

s choo l  

iii. l e v e l  o f  e d u c a t i o n  of  t h e  pr imary s c h o o l  

t e a c h e r s  

i v .  en ro l lmen t  i n  pr imary s choo l  by v i l l a g e s  

v .  number of  secondary  s c h o o l s  

v i .  number o f  secondary  s choo l  t e a c h e r s  

v i i .  en ro l lmen t  i n  secondary  s c h o o l s  

v i i i .  en ro l lmen t  i n  u n i v e r s i t i e s  (number o f  v i l -  

l a g e r s  who have l e f t  t o  a t t e n d  u n i v e r s i -  

t i es )  



b. Heal th  f a c i l i t i e s  

i. 

ii. 

iii. 

v i .  

v i i .  

v i i i .  

number of d i s p e n s a r i e s  i n  each  v i l l a g e  

number of ma te rn i ty  c e n t e r s  

number of medical  c l i n i c s  and/or mobile 

c l i n i c s  

number of h o s p i t a l s  

numbers of d i spensa ry  a t t e n d a n t s ,  n u r s e s ,  

midwives, d o c t o r s ,  e t c .  

number of p u b l i c  h e a l t h  c e n t e r s  

number of n u t r i t i o n  and ch i ld -ca re  programs 

number of v i l l a g e s  w i t h  pipe-borne water 

and e l e c t r i c i t y  

c .  Enter ta inment  f a c i l i t i e s  

i. number of community c e n t e r s  

ii. number and l i s t  of games played 

iii. number of  cinema t h e a t e r s  

i v .  number of mobile cinema shows 

v .  number of b a r s ,  c l u b  houses ,  e t c .  

8 .  Data on Income.--There w i l l  be two t y p e s  of 

income on which d a t a  w i l l  be c o l l e c t e d .  These a r e  income, 

i n  k ind ,  and c a s h  from f i s h i n g  a c t i v i t i e s  and from non- 

f i s h i n g  a c t i v i t i e s  by f i s h i n g  households.  Th i s  w i l l  

enab le  u s  t o  determine t h e  r e l a t i v e  income p o s i t i o n  pe r  

household, t h e  p ropor t ion  of it t h a t  comes from f i s h i n g  



a c t i v i t i e s  and how t h e  income compares w i C l l  C h e  rest of  

t h e  n a t i o n .  The p roduc t i on  team w i l l  be r e s p o n s i b l e  f o r  

t h i s  c a t e g o r y  of  d a t a  which w i l l  i n c l u d e :  

i. q u a n t i t y  and v a l u e  ( i n  n a i r a )  of f i s h  set 

a s i d e  f o r  household consumption or r e c e i v e d  

i n  payment f o r  s e r v i c e s  r ende red  

ii. q u a n t i t y  and v a l u e  of g a t h e r e d  food f o r  

household u s e  

iii. q u a n t i t y  and v a l u e  of  food r a i s e d  a t  t h e  

backyard 

i v .  income from f ish--unprocessed and p roce s sed  

v .  income r e c e i v e d  working a s  a h i r e d  hand i n  

f i s h i n g  

v i .  income from n o n f i s h i n g  a c t i v i t i e s  s u c h  a s  

working a s  a l a b o r e r ,  f a rmer ,  h u n t e r ,  t r a d e r ,  

a r t i s t  (handwork and c r a f t s )  wine t a p p e r ,  e tc .  

9.  P o t e n t i a l  A l t e r n a t i v e  Sources  of  Income.-- 

The d a t a  i n  t h i s  c a t e g o r y  w i l l  i n c l u d e  i n fo rma t ion  on:  

i. unexp lo i t ed  f i s h e r i e s  

ii. l i s t  o f  c r o p s  that a r e  r a i s e d  and can  L e  

r a i s e d  b u t  n o t  r a i s e d  p r e s e n t l y  

iii. s a l e  p r i c e s  of c r o p s  l i s t e d  i n  ii 

i v .  market  p o t e n t i a l s  o f  c r o p s  l i s t e d  i n  ii-- 

demand and supp ly  o f  such  c r o p s  i n  o t h e r  

p a r t s  of t h e  c o u n t r y  



v .  

v i .  

v i i .  

v i i i .  

i x .  

X .  

x i .  

x i i .  

t r a i n i n g  o p p o r t u n i t i e s  i n  o t h e r  s e c t o r s  of 

t h e  economy--length of t r a i n i n g ,  c o s t  of  

t r a i n i n g ,  and income on completion of t r a i n i n g  

number and types  of u n s k i l l e d  l a b o r  jobs 

a v a i l a b l e  t o  f ishermen 

number and s k i l l e d  l a b o r  jobs a v a i l a b l e  t o  

f ishermen,  i . e . ,  jobs f o r  which they  a l r e a d y  

have t h e  r equ i r ed  s k i l l s  

wages paid  by nonf i sh ing  f i r m s  

number of immigrants i n  t h e  f i s h i n g  v i l l a g e  

number of migran ts  from t h e  f i s h i n g  v i l l a g e  

number of re turn-migran ts  

c o s t  of migra t ion- -cos t s  of t r a n s p o r t  and 

maintenance b e f o r e  f i n d i n g  a  job 

Data C o l l e c t i o n  

The d a t a  l i s t e d  above can be ob ta ined  through a  

c r o s s - s e c t i o n a l  survey which, hope fu l ly ,  w i l l  form a  

Gasis f o r  e s t a b l i s h i n g  a  permanent d a t a - c o l l e c t i n g  

mechanism i n  t h e  s t a t e  m i n i s t r i e s  of a g r i c u l t u r e  and 

coord ina ted  by t h e  Fede ra l  Department of F i s h e r i e s  and 

t h e  Department of A g r i c u l t u r a l  Economics, Un ive r s i t y  of 

I f e .  

F igu re  6 . 1  shows t h e  diagram of a nes t ed  sampling 

des ign  t o  be used f o r  d a t a  c o l l e c t i o n .  The p lan  i s  t o  

d i v i d e  each of t h e  mari t ime s t a t e s  i n t o  a d m i n i s t r a t i v e  

o r  r e s e a r c h  d i v i s i o n s .  The e x i s t i n g  p o l i t i c a l  d i v i s i o n s  



s t a t e  I 
I a d m i n i s t r a t i v e  d i v i s i o n s  

I f i s h i n g  a r e a s  and/or  s u b a r e a s  

I f i s h i n g  v i l l a g e s  

t e c h n o l o g i c a l  l e v e l s  o r  b o a t  

1 w 1 c a t e g o r i e s  
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. L A 

I 
b o a t  o r  f i s h i n g  u n i t s  

1 1 

F i g u r e  6 . 1 :  Nes ted  Sampling P r o c e d u r e  



w i l l  be used u n l e s s  a  b e t t e r  s t r a t i f i c a t i o n  procedure  

i s  d i scovered  du r ing  t h e  e a r l y  s t a g e s  of t h e  s tudy .  

Each d i v i s i o n  w i l l  be s t r a t i f i e d  i n t o  f i s h i n g  a r e a s  o r  

subareas ;  t h e  s t r a t i f i c a t i o n  w i l l  be based on t h e  f i s h -  

e r i e s  t h a t  a r e  i d e n t i f i e d  a s  important  biomass s o u r c e s .  

Within each f i s h i n g  a r e a ,  we w i l l  compile a  l i s t  of 

f i s h i n g  v i l l a g e s  from which a  sample w i l l  be drawn. 

Each s e l e c t e d  f i s h i n g  v i l l a g e  w i l l  be s t r a t i f i e d  i n t o  

boat  c a t e g o r i e s  o r  t echno log ica l  l e v e l s .  W e  w i l l  t hen  

compile a  l i s t  of f i s h i n g  and/or boa t  u n i t s  w i t h i n  each 

boat  ca t ego ry  and draw a  s imple  random sample of boat  

o r  f i s h i n g  u n i t s  from it; t h i s  w i l l  be our  primary 

sampling u n i t .  

The sample s i z e  w i l l  depend on t h e  number of 

f i s h e r i e s  l o c a t e d  and determined v i a b l e ,  personnel  

a v a i l a b i l i t y ,  t h e  e a s e  of acces s  t o  f i s h e r i e s  a r e a s ,  

t h e  a v a i l a b i l i t y  of funds ,  t ime  c o n s t r a i n t s ,  t h e  l e v e l  

of accuracy of in format ion  d e s i r e d ,  t h e  c o s t s  of o b t a i n -  

ing and p roces s ing  d a t a ,  and t h e  va lue  and u t i l i t y  of 

t h e  in format ion  wl~ich  we a r e  seek ing .  

In  determining our  sample s i z e  we w i l l  u se  t h e  

p r i n c i p l e s  of Chebyshev's i n e q u a l i t y  and t h e  law of 

1 
l a r g e  numbers. In  us ing  t h e s e  we on ly  need t o  s t a t e  

 he reade r  i s  r e f e r r e d  t o  any s t a t i s t i c a l  methods 
tex tbook ,  e .q. ,  I n t r o d u c t i o n  t o  S t a t i s t i c a l  Ana lys i s  by 
W. J .  Dixon and F .  J .  Massey, publ i shed  by McGraw-Hill 
Book Company, I n c . ,  N . Y . ,  1957 (pp. 292-93), f o r  
d e t a i l e d  d i s c u s s i o n .  



t h e  l e v e l  of  con f idence  which w e  a r e  w i l l i n g  and ready t o  

p u t  on ou r  e s t i m a t e s .  I n  t h i s  s t udy  w e  w i l l  t a k e  a  

sample s i z e ,  n ,  which w i l l  e n s u r e ,  w i t h  a  (100-a) pe r -  

c e n t  con f idence ,  t h a t  ou r  e s t i m a t e s  w i l l  n o t  be f a r t h e r  

t han  k s t anda rd  d e v i a t i o n s  from t h e  t r u e  v a l u e .  I n  

o t h e r  words, w e  w i l l  set t h e  p r o b a b i l i t y  o f  committ ing 

a  t y p e  I e r r o r ,  t h e  e r r o r  of a c c e p t i n g  a  n u l l  hypo thes i s  

when it i s  f a l s e ,  a t  "a" p e r c e n t .  Both k and a  w i l l  

depend on t h e  f a c t o r s  mentioned above because  k and a  

de te rmine  n. The fo l lowing  formula w i l l  be used t o  

compute n  once  k  and a  a r e  set .  

where k i s  number of s t anda rd  d e v i a t i o n s  and a  i s  t h e  

p r o b a b i l i t y  of  committing a  t y p e  I e r r o r .  The importance  

a t t a c h e d  t o  each  f i s h e r y  o r  a r e a  and t o  t h e  i n fo rma t ion  

on it by t h e  government w i l l  d e t e rmine  t h e  v a l u e s  o f  

k and a .  

A f t e r  t h e  sample s i z e  f o r  e ach  a r e a  i s  de te rmined ,  

t h e  r e l a t i v e  s i z e s  ( i n  t e r m s  of f i shermen p o p u l a t i o n )  

of t h e  s e l e c t e d  v i l l a g e s  w i l l  be used t o  de t e rmine  tlle 

number of  Loat u n i t s  t h a t  w i l l  be s e l e c t e d  i n  each  

v i l l a g e .  The v i l l a g e  samples w i l l  be o rgan ized  t o  

i n c l u d e  a l l  boa t  c a t e g o r i e s  i n  each  v i l l a g e .  Even 

though ou r  primary u n i t  of s t udy  i s  t h e  f i s h i n g  u n i t ,  d a t a  

w i l l  be c o l l e c t e d  from each  p a r t i c i p a n t  w i t h i n  t h e  u n i t .  
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Q u e s t i o n n a i r e s  and d a t a  forms w i l l  be designed 

on t h e  b a s i s  of t h e  d a t a  c a t e g o r i e s  d i scussed  i n  t h e  

preceding s e c t i o n .  The working teams w i l l  d e s i g n  forms 

and q u e s t i o n n a i r e s  f o r  t h e i r  va r ious  c a t e g o r i e s .  The 

completed forms w i l l  t hen  be presen ted  a t  a  meeting of 

a l l  groups f o r  exchange of i d e a s ,  fol lowing which some 

forms and ques t ions  nay be modified.  Then t h e r e  w i l l  be 

a t r i a l  run  dur ing  which t h e  forms and q u e s t i o n n a i r e s  

w i l l  be t e s t e d  i n  a  few f i s h i n g  v i l l a g e s  no t  included i n  

t h e  sample. This  e x e r c i s e  i s  t o  d e t e c t  and c o r r e c t  any 

inadequacies  i n  t h e  q u e s t i o n s  asked and i n  t h e  record ing  

of informat ion on forms before  a c t u a l  d a t a  c o l l e c t i o n  i s  

s t a r t e d .  

Co l l ec t ion  of market informat ion w i l l  fo l low a 

d i f f e r e n t  p a t t e r n .  V i l l a g e  l e v e l  market in format ion  

w i l l  be c o l l e c t e d  a long wi th  o t h e r  d a t a  c o l l e c t e d  from 

f i s h i n g  u n i t s .  The market c e n t e r s  desc r ibed  i n  

Chapter I w i l l  be used a s  p o i n t s  of p r i c e  d a t a  c o l -  

l e c t i o n ,  e s p e c i a l l y  r e t a i l  p r i c e s ,  Data on t h e  q u a n t i t y  

of f i s h  t h a t  reach  t h e s e  markets ,  Lokoja, Ibadan,  Warri ,  

and on p r i c e s  of meat and s t o c k f i s h  w i l l  be c o l l e c t e d .  

These d a t a  w i l l  be c o l l e c t e d  a t  t h r e e  l e v e l s ;  namely, 
\ 

v i l l a g e ,  middleman, and r e t a i l  l e v e l s .  The v i l l a g e  l e v e l  

informat ion w i l l  be c o l l e c t e d  by enumerators l o c a t e d  i n  

t h e  v i l l a g e s  whi le  t h e  market enumerators who w i l l  be 

ass igned t o  market c e n t e r s  w i l l  c o l l e c t  d a t a  a t  t h e  

middleman and r e t a i l  l e v e l s .  



I n  a d d i t i o n ,  w e  w i l l  co l l ec t  i n f o r m a t i o n  on  t h e  

wages p a i d  by n o n f i s h i n g  f i r m s  o r  e n t e r p r i s e s  i n  t h e  

f i s h i n g  a r e a s ,  and o n  t h e  e a s e  o r  p r o b a b i l i t y  o f  f i s h e r -  

men f i n d i n g  j o b s  i n  t h e s e  f i r m s  ( d e t a i l e d  d a t a  l i s t  i s  

g i v e n  i n  c a t e g o r y  9 ) .  Of p a r t i c u l a r  i n t e r e s t  a r e  

pe t ro leum companies .  T h i s  i n f o r m a t i o n  may p r o v i d e  

i n s i g h t  i n t o  m i g r a t i o n ,  a l t e r n a t i v e  employment p o s s i -  

b i l i t i e s ,  and o p p o r t u n i t y  c o s t s  o f  moving o u t  o f ,  o r  

s t a y i n g  i n  f i s h i n g .  

The f i r s t  s e t  o f  d a t a  w i l l  be  c r o s s - s e c t i o n a l  

d a t a ,  b u t  s i n c e  w e  w i l l  co l lec t  d a t a  summaries o n  a  

month ly  b a s i s ,  w e  w i l l ,  Ly t h e  end o f  t h e  f i r s t  y e a r  

o f  t h e  p r o j e c t ,  b e  a b l e  t o  c o m p i l e  a  twelve-month time 

series d a t a .  

Data P r o c e s s i n q  

The d a t a  p r o c e s s i n g  c e n t e r  w i l l  b e  l o c a t e d  a t  

t h e  U n i v e r s i t y  of  I f e .  A s  t h e  d a t a  forms and q u e s t i o n -  

n a i r e s  a r e  r e t u r n e d  a t  t h e  end o f  e v e r y  month, t h e  

i n f o r m a t i o n  c o n t a i n e d  w i l l  b e  coded on  IBM c o d i n g  s h e e t s  

and punched on c a r d s .  Summary t a b l e s  w i l l  b e  p r e p a r e d  

f o r  t h e  u s e  o f  t h e  working g r o u p s  which w i l l  be  

r e s p o n s i b l e  f o r  i n t e r a c t i o n  w i t h  p o l i c y  makers  and f o r  

p r e p a r i n g  working p a p e r s  on  t h e  g r o u p s '  s e c t i o n s .  The 

working p a p e r s  w i l l  b e  used  f o r  i n t e r a c t i o n  p u r p o s e s .  

A more d e t a i l e d  d i s c u s s i o n  o f  d a t a  p r o c e s s i n g  i s  g i v e n  

i n  S t a g e  I V  i n  t h e  n e x t  s e c t i o n .  



The f e a s i b i l i t y  c o n s i d e r a t i o n s  d i s c u s s e d  i n  

C h a p t e r  I11 w e r e  b road  and g e n e r a l .  O p e r a t i o n a l l y ,  w e  

need t o  a d d r e s s  o u r s e l v e s  t o  t h e  q u e s t i o n :  F o r  what  

g e o g r a p h i c a l  a r e a  and /o r  g roup  o f  p e o p l e  i s  f i s h i n g  a 

f e a s i b l e  a l t e r n a t i v e  i n  N i g e r i a ?  F u r t h e r ,  w e  need t o  

know what t y p e  o f  f i s h i n g  i s ,  o r  w i l l  b e ,  most  l u c r a t i v e  

and f o r  which  g r o u p  o f  p e o p l e .  These  q u e s t i o n s  mus t  be  

examined i n  terms of  biomass a v a i l a b i l i t y ,  m a r k e t i n g ,  

and  p r o c e s s i n g  f a c i l i t i e s ,  t echno logy  o f  f i s h i n g ,  e f f e c -  

t i v e  demand f o r  f i s h ,  f i s h  p r i c e s ,  a l t e r n a t i v e  income 

o p p o r t u n i t i e s ,  e tc .  S t a g e  I o f  o u r  p r o c e d u r e  w i l l  be  

d i r e c t e d  t o  answer ing  t h e s e  and s i m i l a r  q u e s t i o n s .  

S t a g e  I1 w i l l  be  d e v o t e d  t o  d a t a  c o l l e c t i o n .  There  w i l l  

b e  s i x  s t a g e s  a l t o g e t h e r ,  b u t  b e c a u s e  o f  t h e  i t e r a t i v e  

p r o c e s s  o f  GSASA i t  i s  d i f f i c u l t  t o  d i v i d e  t h e  six i n t o  

e x c l u s i v e  s t a g e s .  F o r  example,  i n f o r m a t i o n  o b t a i n e d  i n  

s t a g e  I1 may Le used  t o  r e d e f i n e  t h e  problems t h a t  a r e  

i d e n t i f i e d  and  d e f i n e d  i n  s t a g e  I .  S t a q e  I11 which  w i l l  

d e a l  w i t h  model ing  w i l l  b e g i n  a s  soon a s  i n f o r m a t i o n  

s t a r t s  coming i n  on  t h e  s t r u c t u r e  o f  t h e  s y s t e m ,  i . e . ,  

a s  soon a s  s t a g e  I b e g i n s .  A s  s t a g e  111 p r o g r e s s e s  t h e  

e x p e r i e n c e  g a i n e d  i n  t h e  model ing  may b e  u s e f u l  i n  

r e f i n i n g  t h e  p r o c e d u r e s  and t h e  t y p e s  o f  d a t a  of  s t a g e s  

I and 11. I n  s t a g e  I V  w e  p l a n  t o  pe r fo rm s t a t i s t i c a l  

a n a l y s i s  and t e s t  r u n s .  A t  e v e r y  s t a g e  t h e r e  w i l l  be  



i n t e r a c t i o n  between i n v e s t i g a t o r s  and d e c i s i o n  makers. 

The informat ion obtained i n  s t a g e  I V ,  which w i l l  inc lude  

e s t i m a t e s  of parameters  and endogenous v a r i a b l e s  and 

p r o j e c t i o n s ,  w i l l  be u s e f u l  f o r  i n t e r a c t i o n s  wi th  p o l i c y  

makers and f o r  r e f i n i n g  models, problem d e f i n i t i o n s ,  and 

f o r  b e t t e r  unders tanding of t h e  system. I n  essence ,  

s t a g e s  I through I V  w i l l  complete GSASA s t a g e  I and 

p a r t  of i t s  s t a g e  11. The f i f t h  s t a g e  of t h e  s tudy  

w i l l  b e  devoted t o  formal i n t e r a c t i o n  among d e c i s i o n  

makers, i n v e s t i g a t o r s ,  and i t i n e r a n t  r e s e a r c h e r s  and 

c o n s u l t a n t s .  Th i s  s t a g e  is  p a r t  of t h e  a n a l y s i s  block 

of GSASA s t a g e  111. A l l  t h e  informat ion ob ta ined  i n  t h e  

f i r s t  f o u r  s t a g e s  of t h e  r e s e a r c h  p r o j e c t  w i l l  be d i s -  

cussed ,  eva lua t ed ,  and a  set of development p o l i c i e s  

agreed on. This  s t a g e  w i l l  t ake  t h e  form of a  seminar.  

These p o l i c i e s  w i l l  t hen  be s imulated ( s t age  I1 of GSASA) 

and t ime pa ths  of consequences of d i f f e r e n t  p o l i c i e s  

ob ta ined  a s  a means of a r r i v i n g  a t  c r i t e r i a  f o r  s e l e c t i n g  

among s e v e r a l  po l i cy  a l t e r n a t i v e s .  This  i s  s t a g e  V I  

of t h e  s tudy .  This  s t a g e  w i l l  n o t  be completed u n t i l  

RCPM (Figure  2 . 1 )  i s  ob ta ined ,  i . e . ,  u n t i l  a  set of 

p o l i c i e s  and programs (P of F igu re  2 . 1 )  des igned t o  

s o l v e  f i s h e r i e s  developmental problems a r e  ob ta ined .  

These p o l i c i e s  and programs w i l l  t hen  be app l i ed  t o  t h e  

r e a l  o r  perceived system but t h e  a p p l i c a t i o n  and e v a l u a t i o n  

of p o l i c y  and/or program performance w i l l  be t h e  s u b j e c t s  

of a  follow-up r e s e a r c h  work. 



It must be emphasized t h a t  t h i s  s tudy  w i l l  be 

a  j o i n t  e f f o r t  of un ivers i ty -based  r e s e a r c h e r s  and t h e  

d e c i s i o n  makers and t h e i r  s t a f f .  Apart from t h e  formal 

i n t e r a c t i o n s  planned i n  s t a g e s  I and V ,  t h e  p o l i c y  makers 

p a r t i c i p a t i o n  i n  every a spec t  i s  e s s e n t i a l .  To ensu re  

t h i s  p a r t i c i p a t i o n ,  each working group w i l l  i nc lude  

r e p r e s e n t a t i v e s  from t h e  f e d e r a l  and s t a t e  d i v i s i o n s  of 

f i s h e r i e s .  

S t a a e  I: Pre l iminarv  
Inves  t i a  a t  ion 

The f i r s t  s t a g e  of t h i s  p r o j e c t  can be summarized 

a s  t h e  i d e n t i f i c a t i o n  phase.  I n  t h i s  phase w e  w i l l  seek 

answers t o  "what ,"  "where,"  and "who" q u e s t i o n s .  Tlle 

o b j e c t i v e  of t h i s  s t a g e  i s  t o  f i n d  answers t o  t h e  

q u e s t i o n s ,  a t  l e a s t  i n  p a r t :  Is f i s h i n g ,  r e l a t i v e  t o  

o t h e r  employment o p p o r t u n i t i e s  i n  an a r e a ,  a  f e a s i b l e  

a l t e r n a t i v e ?  I f  s o ,  where and f o r  whom i s  it f e a s i b l e ?  

What a r e  t h e  f e a s i b l e  t echno log ie s  f o r  both  h a r v e s t i n g  

and process ing?  The answers t o  t h e s e  and s i m i l a r  

q u e s t i o n s  w i l l  h e l p  gu ide  governmental p o l i c y  and 

p r i v a t e  investment d e c i s i o n s .  

The f i r s t  "what" ques t ion  i s :  What do w e  have 

i n  terms of f i s h e r i e s  r e sou rces?  This  i s  l i k e  t a k i n g  an 

inventory  of our  f i s h e r i e s  and t h u s  i d e n t i f y i n g  biomass 

a v a i l a b i l i t y .  Th i s  i d e n t i f i c a t i o n  of f i s h e r i e s  w i l l  

h e l p  i n  eva lua t ing  which f i s h e r i e s  a r e  l a r g e  enough t o  



suppor t  i n t e n s i v e  o r  e x t e n s i v e  e x p l o i t a t i o n .  T h i s  phase 

of s t a g e  I w i l l  c u t  a c r o s s  p o l i t i c a l  boundar ies  i n  t h a t  

w e  w i l l  be seek ing  t o  i d e n t i f y  f i s h  s o u r c e s  f o r  t h e  

whole n a t i o n .  I d e n t i f i c a t i o n  of f i s h e r i e s  o r  f i s h  s o u r c e s  

and mig ra to ry  bek~avior  o f  f i s h e s  w i l l  h e l p  u s  de t e rmine  

where t h e  f i s h  a r e  and where t h e y  may be a t  d i f f e r e n t  

t i m e s  o f  t h e  y e a r .  W e  w i l l  a l s o  i d e n t i f y  t h e  t y p e s  o r  

s p e c i e s  of  f i s h  t h a t  could  be found a t  e ach  s o u r c e .  

Having i d e n t i f i e d  t h e  geog raph i ca l  l o c a t i o n s  

("where" q u e s t i o n )  of  t h e  f i s h e r i e s ,  w e  w i l l  know o r  be  

a b l e  t o  i d e n t i f y  t h e  peop le  who e x p l o i t  o r  may be a b l e  

t o  e x p l o i t  them. Th i s  b r i n g s  u s  t o  t h e  q u e s t i o n s :  What 

i s  be ing  done t o  t h e  f i s h e r i e s  and by whom? Is f i s h i n g  

a  f e a s i b l e  and v i a b l e  sou rce  of  income f o r  t h e  peop le  

i n  t h i s  p l a c e ?  

Up t o  t h i s  p o i n t ,  w e  w i l l  r e l y  h e a v i l y  on  e x i s t -  

i n g  b i o l o g i c a l  r e s e a r c h  work o f  t h e  F e d e r a l  Department 

of  F i s h e r i e s ,  t h e  Food and A g r i c u l t u r e  Organ i za t i on  of 

t h e  Uni ted  Nat ions ,  and t h e  USAID. It may, however, be 

neces sa ry  t o  conduct  f u r t h e r  b i o l o g i c a l  r e s e a r c h  i n t o  

t h e  f i s h e r i e s .  T h i s  w i l l  be done a s  t h e  need a r i s e s ,  

b u t  w e  do  no t  v i s u a l i z e  such  need now. 

A t  t h i s  p o i n t ,  w e  would have i d e n t i f i e d  a l l  t h e  

f i s h e r i e s  and t h e i r  l o c a t i o n s ,  and t h e  e t h n i c  groups  

t h a t  e x p l o i t  o r  depend on them. The n e x t  phase  w i l l  

be i d e n t i f i c a t i o n  of  economic a c t i v i t i e s  of  t h e  peop l e .  



Thi s  w i l l  be fo l lowed by i d e n t i f i c a t i o n  of  f i s h i n g  t e ch -  

n o l o g i c a l  l e v e l s  f o r  each a r e a ,  l i s t i n g  of  b o a t ,  g e a r ,  

and n e t  c a t e g o r i e s ,  and i d e n t i f i c a t i o n  of s o u r c e s  of  

i n p u t s  and t h e i r  c o s t s .  W e  a l s o  s eek  i n fo rma t ion  on t h e  

p r o p o r t i o n  of  a v a i l a b l e  l a b o r  expended on f i s h i n g  a c t i v i -  

t i es  and non f i sh ing  a c t i v i t i e s .  

Sources  and l e v e l s  of  income w i l l  be l i s t e d  w i t h  

a  view t o  de te rmin ing  t h e  most impor tan t  sou rce s  o f  

income. Th is  w i l l  i n c l u d e  f i s h i n g  and n o n f i s h i n g  s o u r c e s .  

With i n fo rma t ion  on l e v e l s  of  income i n  each  a r e a ,  w e  

w i l l  be  a b l e  t o  compare t h e  incomes made by a  f i sherman  

w i t h  incomes made i n  o t h e r  sectors of  t h e  economy. Th i s  

w i t h  i n fo rma t ion  on f i s h e r m e n ' s  p a t t e r n s  of  e x p e n d i t u r e  

on food,  consumer goods,  educa t i on ,  e t c . ,  w i l l  shed 

l i g h t  on t h e  f i s h e r m e n ' s  e f f e c t i v e  demand. 

In format ion  on food i s  of  p a r t i c u l a r  i n t e r e s t .  

The i n t e r - r e l a t i o n s h i p  between good h e a l t h  and good food 

i s  an e s t a b l i s h e d  f a c t .  The problem of m a l n u t r i t i o n  has  

been d i s c u s s e d  i n  Chapter  111. It w i l l  be i n f o r m a t i v e ,  

p a r t i c u l a r l y  i n  e v a l u a t i n g  t h e  q u a l i t y  and q u a n t i t y  of 

a v a i l a b l e  l a b o r  s e r v i c e  i n  a g iven  o r  i d e n t i f i e d  f i s h i n g  

a r e a ,  t o  de te rmine  whether t h e  f i shermen and o t h e r  i nhab i -  

t a n t s  of a  f i s h i n g  a r e a  a r e  malnour ished o r  undernour i shed .  

I f  t h e  emphasis i s  on " f i s h  f o r  t h e  market"  t h e r e  may 

n o t  be enough l e f t - o v e r  f o r  adequa te  n u t r i t i o n  f o r  a  

f i s h i n g  f ami ly ,  u n l e s s  t h e r e  a r e  o t h e r  sou rce s  o f  

p r o t e i n - r i c h  food which are cheaper  t h a n  f i s h .  



I n  e ach  f i s h i n g  a r e a ,  w e  w i l l  compi le  a l i s t  o f  

p r o c e s s i n g  methods. T h i s  l i s t  w i l l  i n c l u d e  t r a d i t i o n a l  

methods which a r e  i n  u s e  and t h o s e  no l o n g e r  be ing  u sed ,  

modern methods which a r e  adopted and/or  adap ted  f o r  u s e ,  

and t h o s e  t h a t  a r e  n o t  adopted.  W e  w i l l  o b t a i n  i n f o r -  

mat ion on c o s t  of p roce s s ing  and s h e l f - l i f e  o f  f i s h  

p rocessed  by v a r i o u s  methods. Marketing f a c i l i t i e s  

and d i s t a n c e  of e ach  f i s h i n g  a r e a  from "h igh  f i s h  

demand" a r e a s  w i l l  a l s o  be  de te rmined .  

Another q u e s t i o n  w e  w i l l  a d d r e s s  o u r s e l v e s  t o  i n  

t h i s  s t a g e  is :  What a l t e r n a t i v e s ,  o t h e r  t h a n  f i s h i n g ,  

a r e  open o r  c an  be made open t o  t h e  i n h a b i t a n t s  of  e a c h  

f i s h i n g  a r e a ?  These a l t e r n a t i v e s  w i l l  i n c l u d e  income 

and employment o p p o r t u n i t i e s ,  food s o u r c e s ,  and 

m i g r a t i o n .  The k inds  of  i n v e s t i g a t i o n s  t h a t  w i l l  

h and l e  t h i s  a s p e c t  have been d i s c u s s e d  i n  t h e  p r eced ing  

s e c t  ion .  

A t  t h i s  p o i n t  w e  w i l l  have a  p e r c e p t i o n  of  t h e  

system ( i . e . ,  w e  w i l l  have t h e  "pe r ce ived  system" of  

F i g u r e  2 . 1 )  /and t h e  working g roups ,  i n  c o o p e r a t i o n  and 

i n t e r a c t i o n  w i t h  p o l i c y  makers and t h e i r  s t a f f ,  w i l l  be 

i n  a  p o s i t i o n  t o  e v a l u a t e  t h e  d a t a  c a t e g o r i e s  d i s c u s s e d  

i n  t h e  p reced ing  s e c t i o n ,  and modify them i n  t h e  l i g h t  

o f  new i n f o r m a t i o n  ob t a ined  i n  t h i s  s t a g e .  They w i l l  

a l s o  be i n  a  p o s i t i o n  t o  make a  d e c i s i o n  on t h e  v a l u e s  

of  k  and a  and t o  c o n s t r u c t  q u e s t i o n n a i r e s  and forms.  



The next  phase of s t a g e  I i s  a  p re l iminary  seminar .  The 

seminar w i l l  be a t tended  by t h e  members of t h e  d i f f e r e n t  

working groups,  p o l i c y  makers, and t h e i r  s t a f f  and con- 

s u l t a n t s .  T h e  o b j e c t i v e  of t h i s  e a r l y  meeting i s  t h e  

i n t e r a c t i o n  among i n v e s t i g a t o r s ,  p o l i c y  makers,  and 

exper ienced r e s e a r c h e r s  t o  provide a forum f o r  con- 

s t r u c t i v e  c r i t i c a l  a p p r a i s a l  of t h e  r e s e a r c h  p r o j e c t  and 

i t s  pe rcep t ion  of t h e  system. This  i n t e r a c t i o n  may l e a d  

t o  mod i f i ca t ion  of q u e s t i o n n a i r e s ,  redes ign ing  of forms,  

r e d e f i n i t i o n  of v a l u e s ,  recomposi t ion of working groups ,  

and formula t ion  of p o l i c i e s  t h a t  w i l l  guide  governmental 

and p r i v a t e  investment d e c i s i o n s  whi le  more in format ion  

i s  being sought i n  t h e  subsequent s t a g e s  of t h e  s tudy .  

This  seminar i s  expected t o  t a k e  p l a c e  between 

s i x  t o  n ine  months a f t e r  t h i s  w r i t e r  has  r e t u r n e d  t o  

Niger ia  and s t a r t e d  t h e  p r o j e c t .  

S tage  11: Formal Data C o l l e c t i o n  

The second s t a g e  of t h e  s tudy  w i l l  c o n s i s t  of 

d a t a  c o l l e c t i o n  on a  more formal b a s i s  t h a n  t h e  s t a g e  I 

d a t a  and nonf i sh ing  s e c t o r a l  i n v e s t i g a t i o n s  i n  t h e  

i d e n t i f i e d  f i s h i n g  a r e a s .  Succes s fu l  execu t ion  of 

s t a g e  I may r e s u l t  i n  r a i s i n g  q u e s t i o n s  on d a t a  and 

po l i cy  a l t e r n a t i v e s  t h a t  had n o t  been cons idered  o r  

thought  o f .  Such in format ion  a s  may be ob ta ined  from 

s t a g e  I w i l l  t h e r e f o r e  be used i n  modifying t h e  t ypes  

of d a t a  t h a t  w i l l  be r equ i r ed  f o r  ou r  model and p o l i c y  



f o r m u l a t i o n .  The d a t a  c a t e g o r i e s  d i s c u s s e d  e a r l i e r  i n  

t h i s  c h a p t e r  assumed, f o r  example,  t h a t  we have i d e n t i f i e d  

a  bonga and/or  sawa f i s h e r y ,  t h a t  t h e  f i s h i n g  i s  done 

mainly  i n  t h e  canoe  component, and t h a t  a l l  t h e  d a t a  

c a t e g o r i e s  r e f e r  t o  o n l y  one  a r e a  o r  l o c a t i o n  of  bonga 

f i s h i n g .  These assumpt ions  would have been v e r i f i e d  

and modi f i ed  o r  r e j e c t e d  a t  t h e  end o f  s t a g e  I .  

The o b j e c t i v e s  o f  s t a g e  I1 a r e  t o  p r o v i d e  c r o s s -  

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

endogenous v a r i a b l e s  f o r  o p e r a t i o n a l i z i n g  t h e  model 

proposed i n  c h a p t e r  V and t o  p r o v i d e  a  framework on 

which t o  b a s e  r e g u l a r  d a t a  c o l l e c t i o n  f o r  p o l i c y  formu- 

l a t i o n ,  r e f i n i n g  o r  r e t o o l i n g  and v a l i d a t i n g  o u r  model ,  

and e s t a b l i s h i n g  a  d a t a  bank which can  be  used f o r  con- 

s t r u c t i n g  a n  i n p u t - o u t p u t  t a b l e  f o r  t h e  f i s h e r i e s  sub- 

s e c t o r .  The d a t a  c o l l e c t e d  h e r e  i s  t h e  " d a t a "  r e f e r r e d  

t o  i n  F i g u r e  2.1.  

S t a g e  111: Modeling 

The t h i r d  s t a g e  o f  t h i s  s t u d y  i s  modeling.  I n  

Chap te r  I V  w e  c o n c e p t u a l i z e d  t h e  s t r u c t u r e  of t h e  

f i s h e r i e s  s u b s e c t o r  ( F i g u r e  4 . 1 )  and o f  a  component o f  

it ( F i g u r e  4 . 3 )  ; w i t h  t h e  i n f o r m a t i o n  o b t a i n e d  from a  

s u c c e s s f u l  comple t ion  o f  s t a g e  I and t h e  beg inn ing  o f  

s t a g e  I1 w e  w i l l  be  i n  a  p o s i t i o n  t o  c o n f i r m  o r  modify 

o u r  c o n c e p t u a l i z e d  model. A s  w e  accumula te  d a t a  from 

s t a g e s  I and 11, w e  w i l l  b e  i n  a  p o s i t i o n  t o  examine 



t h e  r e l a t i o n s h i p s  p o s t u l a t e d  i n  Chapter  V .  Some of  t h e  

e q u a t i o n s  may be v a l i d a t e d ,  o t h e r s  may need modi f i -  

c a t i o n s ,  some may have t o  be r e p l a c e d  by new r e l a t i o n -  

s h i p s ,  and it may b e  found n e c e s s a r y  t o  c o n s t r u c t  a d d i -  

t i o n a l  r e l a t i o n s h i p s  t o  t h e  e x i s t i n g  o n e s .  T h i s  model ing  

w i l l  b e  performed c o n c u r r e n t l y  w i t h  s t a g e s  I and 11. The 

w r i t e r  w i l l  c o n t i n u e  t o  work on t h e  modeling i n  c o n s u l -  

t a t i o n  w i t h  t h e  p r o j e c t  c o n s u l t a n t s  and o t h e r  members 

of  t h e  working g r o u p s .  

W e  e n v i s a g e  t h a t  s t a g e s  I1 and 111 w i l l  t a k e  

abou t  18 months t o  comple te .  

S t a g e  I V :  Data  ~ n a l y s i s  

The f o u r t h  s t a g e  w i l l  b e  devo ted  t o  d a t a  p r o c e s s -  

i n g ,  s t a t i s t i c a l  o r  economet r i c  a n a l y s i s  f o r  e s t i m a t i o n  

o f  p a r a m e t e r s ,  and i n i t i a l  v a l u e s  o f  endogenous v a r i a b l e s .  

W e  w i l l  a l s o  c a r r y  o u t  test  r u n s  of t h e  model a s  a  means 

of t e s t i n g  t h e  w o r k a b i l i t y  o f  t h e  model and t h e  p e r -  

formance of  p o l i c y  a l t e r n a t i v e s .  W e  w i l l  a l s o  make p ro -  

j e c t i o n s  of endogenous v a r i a b l e s  o v e r  t i m e .  

The d a t a  c o l l e c t e d  i n  s t a g e  I1 w i l l  b e  summarized 

and used a s  a  means of  u n d e r s t a n d i n g  t h e  s t r u c t u r e  of  

t h e  f i s h e r i e s  and making p r o j e c t i o n s .  T h i s  may e n a b l e  t h e  

r e s e a r c h e r s  t o  c o n s t r u c t  e x p l i c i t  o r  s t r u c t u r a l  e q u a t i o n s  

which c o u l d  be analyzed w i t h  economet r i c  p rocedures  of  

parameter  e s t i m a t i o n  and h y p o t h e s i s  t e s t i n g ,  o r  any 



o t h e r  f e a s i b l e  t echn ique .  Most of  t h e  da ta  problems 

r a i s e d  e a r l i e r  would be removed w i t h  t h e  a v a i l a b i l i t y  

of c r o s s - s e c t i o n a l  and time series d a t a .  

I f  w e  cou ld  b u i l d  t h e s e  d a t a  up f o r  e ach  compo- 

n e n t ,  w e  would n o t  o n l y  be a b l e  t o  show t h e  s t r u c t u r e  

of t h e  i n d u s t r y ,  b u t  w e  might  a l s o  be  a b l e  t o  u se  t h e  

d a t a  t o  g e n e r a t e  s t a t i s t i c a l  i n fo rma t ion  which c o u l d  be 

used t o  c o n s t r u c t  n a t i o n a l  accounts  which w e  do  n o t  have 

a t  p r e s e n t  on t h e  f i s h e r i e s  s u b s e c t o r .  

I f  w e  cou ld  o b t a i n  t h e  d a t a  c o l l e c t e d  by FA0 

between 1961 and 1965 on Niger ian  f i s h e r i e s ,  w e  cou ld  u s e  

them a s  one  s e t  of d a t a  and ou r  d a t a  a s  a  second set .  

S ince  t h e  c o l l e c t i o n  of ou r  d a t a  w i l l  s t a r t  i n  1973,  

t h e r e  w i l l  be about  t e n  y e a r s  i n t e r v a l  between t h e  two 

s e t s  of  d a t a .  W e  cou ld  t h e n  s i m u l a t e  d a t a  f o r  t h e  i n t e r -  

vening y e a r s .  I f  w e  cou ld  t h u s  g e n e r a t e  d a t a  on p r i c e s ,  

q u a n t i t y  of  f i s h  produced and consumed, income, m i g r a t i o n ,  

e t c . ,  w e  could p o s s i b l y  g e n e r a t e  an  i npu t -ou tpu t  t a b l e  

f o r  t h e  s u b s e c t o r .  T h i s  would be  an a s s e t  f o r  p o l i c y  

a n a l y s i s  f o r  N i g e r i a ' s  f i s h e r i e s  s u b s e c t o r ,  because  a t  

some f u t u r e  t i m e ,  w e  w i l l  need t h i s  t a b l e  ( i npu t -ou tpu t )  

f o r  t h e  i n t e r a c t i o n s  w i t h  o t h e r  s u b s e c t o r s  of  t h e  economy. 

I n  a d d i t i o n ,  b a s i c  d a t a  w i l l  a l s o  be needed by d e c i s i o n  

makers (e .g .  t h e  d i r e c t o r  of t h e  Fede ra l  Department of  

F i s h e r i e s )  i n  w r i t i n g  t h e i r  annual  r e p o r t s  on t h e  



performance of  t h e i r  depar tment  and d i v i s i o n s  o f  

f i s h e r i e s ,  t o  j u s t i f y  c o n t i n u e d  a l l o c a t i o n  of  govern-  

ment f u n d s  t o  t h e i r  s u b s e c t o r .  

These d a t a  (FAO's) c a n  be  o b t a i n e d  from e i t h e r  

t h e  FA0 h e a d q u a r t e r s  i n  Rome o r  from t h e  f i s h e r i e s  

d i v i s i o n s  o f  t h e  M i n i s t r i e s  of A g r i c u l t u r e  and N a t u r a l  

Resources  of t h e  Western and Midwestern s tates.  W e  w i l l  

c o n t a c t  b o t h  s o u r c e s  t o  o b t a i n  t h e  d a t a .  

A t  t h e  end of  t h i s  s t a g e  which w i l l  t a k e  6-9 

months,  e a c h  working p a r t y  w i l l  b e  a s k e d  t o  form sub- 

g roups  t o  w r i t e  working p a p e r s  on  t h e i r  v a r i o u s  s u b j e c t s .  

The working p a p e r s  w i l l  form t h e  b a s i s  of  t h e  n e x t  s t a g e .  

S t a q e  V:  Seminar 

The f i f t h  s t a g e  w i l l  be  a  seminar  t o  b e  h e l d  a t  

t h e  U n i v e r s i t y  o f  I f e  o r  a t  t h e  F e d e r a l  Department  o f  

F i s h e r i e s  i n  Lagos. P a r t i c i p a n t s  i n  t h e  seminar  w i l l  

i n c l u d e  members of t h e  d i f f e r e n t  working g r o u p s ,  p r o j e c t  

c o n s u l t a n t s ,  r e p r e s e n t a t i v e s  o f  F.A.O., USAID, and o t h e r  

a g e n c i e s  t h a t  i n d i c a t e  i n t e r e s t  i n  t h e  p r o j e c t ,  t h e  s t a f f  

o f  t h e  F e d e r a l  Department o f  F i s h e r i e s  and s t a t e  

d i v i s i o n s  o f  f i s h e r i e s ,  o t h e r  f e d e r a l  government 

a g e n c i e s  i n v o l v e d  i n  f i s h e r i e s  p o l i c i e s ,  and p r i v a t e  

f i s h i n g  b u s i n e s s  r e p r e s e n t a t i v e s .  

A t  t h i s  seminar ,  t h o s e  who a r e  working d i r e c t l y  

on t h e  s t u d y  w i l l  p r e s e n t  f i n d i n g s  on t h e  consequences  

o f  p o l i c y  a l t e r n a t i v e s  t h a t  may have been t e s t e d .  



I n  e s s e n c e ,  we w i l l  d i s c u s s  t h e  r e s u l t s  of s t a g e s  I 

th rough  IV w i t h  t h e  d e c i s i o n  makers,  p r i v a t e  and p u b l i c .  

Such i n t e r a c t i o n  w i l l ,  h o p e f u l l y ,  r e s u l t  i n  a  ba ske t  of 

p o l i c i e s  on which p o l i c y  s i m u l a t i o n  cou ld  t h e n  b e  pe r -  

formed. 

S t age  V I :  P o l i c y  S imu la t i on  

The s i x t h  s t a g e  w i l l  be p o l i c y  s i m u l a t i o n ,  t h e  

o u t p u t  o f  which w i l l  be a  set of  c r i t e r i a  f o r  c h o i c e  

among p o l i c y  a l t e r n a t i v e s .  

A t  t h e  complet ion of  t h e  s i x t h  s t a g e  of  t h i s  

s t udy ,  a  fol low-up p r o j e c t  w i l l  be recommended. The 

p r o j e c t  w i l l  be de s igned  f o r  c o n t i n u i n g  t h e  d a t a  c o l -  

l e c t i o n  p roces s  which w i l l  be e s t a b l i s h e d  w i t h  success -  

f u l  e x e c u t i o n  o f  s t a g e  I1 of  o u r  s t u d y ,  f o r  t e s t i n g  new 

p o l i c i e s ,  f o r  con t inuous  e v a l u a t i o n  of t h e  performance 

of  e x i s t i n g  p o l i c y  a l t e r n a t i v e s ,  and f o r  con t inuous  

model b u i l d i n g  and v a l i d a t i o n .  

Research  Team and Funds 

The r e s e a r c h  team w i l l  c o n s i s t  of seven r e s e a r c h  

groups  which w i l l  be  o rgan i zed  a long  broad s u b j e c t  a r e a s .  

These groups  a r e  (1)  f i s h  s o u r c e ,  ( 2 )  h a r v e s t i n g  o r  pro-  

d u c t i o n ,  ( 3 )  marke t i ng ,  ( 4 )  nonf i sh ing  income s o u r c e s ,  

( 5 )  e x t e n s i o n ,  ( 6 )  modeling,  and ( 7 )  c o n s u l t a n t s .  S ix  

of t h e  groups  w i l l  e a c h  be headed by an economist  who 

has  an i n t e r e s t  and e x p e r t i s e  i n  t h e  s u b j e c t  a r e a .  The 



f i r s t  g roup  w i l l  be  l e d  and d i r e c t e d  by t h e  d i r e c t o r  o f  

t h e  F e d e r a l  Department o f  F i s h e r i e s ,  who i s  a  s p e c i a l i s t  

i n  f i s h  p o p u l a t i o n  dynamics s t u d i e s .  I n  a d d i t i o n  t o  t h e  

g roup  l e a d e r ,  t h e r e  w i l l  be one  s t a f f  member from t h e  FDF 

p l a n n i n g  d i v i s i o n  and one  from t h e  s t a t e s '  d i v i s i o n s  

o f  f i s h e r i e s  i n  e a c h  g roup .  Each g roup  w i l l  have  a  

c o n s u l t a n t  who w i l l  be  invo lved  i n  p l a n n i n g  t h e  c o l -  

l e c t i o n  and a n a l y s i s  o f  d a t a  and i n  t h e  w r i t i n g  o f  

working p a p e r s .  H e  w i l l  a l s o  t a k e  p a r t  i n  t h e  s e m i n a r s .  

Each working g roup ,  e x c e p t  t h e  f i r s t ,  w i l l  have f i e l d  

s t a f f  which w i l l  compr i se  a r e a  s u p e r v i s o r s ,  v i l l a g e  

s u p e r v i s o r s ,  and enumera to r s .  

F i s h  Source  Group 

T h i s  i s  a  t e c h n i c a l  g roup  whose work w i l l  b e  v e r y  

i m p o r t a n t  e s p e c i a l l y  i n  t h e  s t a g e  I of  t h e  s t u d y .  The 

members w i l l  be  f i s h e r i e s  b i o l o g i s t s  from t h e  F e d e r a l  

Department of  F i s h e r i e s  and t h e  s t a t e s  ' f i s h e r i e s  

d i v i s i o n s .  It may a l s o  i n c l u d e  e x p e r t s  from FA0 and 

USAID who have done s i m i l a r  work f o r  t h e  government o f  

N i g e r i a .  The compos i t ion  of  t h i s  g roup  w i l l  b e  l e f t  

t o  t h e  d i r e c t o r  of  f i s h e r i e s  t o  d e t e r m i n e  s i n c e  he i s  

o u r  e x p e r t  on biomass s t u d i e s .  

H a r v e s t i n a  o r  P r o d u c t i o n  G r o u ~  

D r .  Sam Olay ide  of  t h e  U n i v e r s i t y  of Ibadan had 

i n d i c a t e d  i n t e r e s t  i n  working w i t h  t h i s  group.  H e  w i l l  



work w i t h  t h i s  w r i t e r  i n  o r g a n i z i n g  and l e a d i n g  the  

group.  The g r o u p ' s  p r imary  focus  w i l l  be on h a r v e s t i n g  

and p r o c e s s i n g  b locks  of t h e  canoe f i s h e r i e s  component. 

The group w i l l  s u p e r v i s e  d a t a  c o l l e c t i o n  and a n a l y s i s ,  

w r i t e  working p a p e r s ,  and p r e s e n t  t h e  p a p e r s  a t  t h e  

seminar which w i l l  t a k e  p l a c e  i n  s t a g e  V .  Working w i t h  

t h e  group l e a d e r s  a r e  one  s u p e r v i s o r  o f  d a t a  c o l l e c t i o n  

i n  e ach  a r e a ,  one  s u p e r i n t e n d i n g  enumerator  i n  e ach  

v i l l a g e ,  and one  enumerator  p e r  t h r e e  t o  f i v e  f i s h i n g  

u n i t s  i n  e ach  v i l l a g e .  The a r e a  s u p e r v i s o r  w i l l  be 

r e s p o n s i b l e  t o  t h e  group l e a d e r s  and w i l l  be a g r a d u a t e  

a s s i s t a n t  or an a g r i c u l t u r a l  s u p e r i n t e n d e n t .  

Marketing G r o u ~  

Like  t h e  p roduc t i on  group,  t h e  marke t ing  group 

w i l l  be headed by an  a g r i c u l t u r a l  economis t  and i t s  work 

w i l l  be s i m i l a r  t o  t h e  former g roups  e x c e p t  t h a t  t h e  

focus  w i l l  be on t h e  marke t ing  a s p e c t s  of  t h e  canoe com- 

ponen t .  Th i s  group w i l l  i n c l u d e  a  geog raphe r .  

Nonf ishing Income Sources  Group 

The work o f  t h i s  g roup  w i l l  be d i v i d e d  i n t o  two 

p a r t s .  The f i r s t  p a r t  w i l l  d e a l  w i t h  c o l l e c t i o n  and 

a n a l y s i s  of  d a t a  d i s c u s s e d  i n  c a t e g o r y  9 o f  " d a t a  c a t e -  

g o r i e s "  and w i l l  be o rgan i zed  a long  s i m i l a r  l i n e s  a s  

t h e  o t h e r  g roups '  work. The o t h e r  p a r t  w i l l  c o n c e n t r a t e  

on  b i o l c g i c a l  s t u d i e s  o f  t h e  f e a s i b i l i t y  o f  i n t r o d u c i n g  



new food c r o p s  s u c h  a s  f l o a t i n g  r ice  t o  t h e  f i s h i n g  a r e a s .  

T h i s  i n v o l v e s  t a k i n g  s o i l  samples  and pe r fo rming  p l a n t  

b r e e d i n g  e x p e r i m e n t s ,  f i r s t  i n  t h e  l a b o r a t o r i e s  and t h e n  

on t h e  f i e l d .  Consequen t ly ,  t h i s  g roup  w i l l  c o n s i s t  of 

p l a n t  b r e e d e r s ,  s o i l  s c i e n t i s t s ,  e x t e n s i o n  s p e c i a l i s t s ,  

and economis t s .  Tunde F a t u n l a  of  t h e  P l a n t  S c i e n c e  

Department and Wale Adebayo of  t h e  S o i l  S c i e n c e  Depar t -  

ment ,  b o t h  o f  t h e  U n i v e r s i t y  of  I f e ,  e x p r e s s e d  i n t e r e s t  

i n  working w i t h  t h i s  group.  The MSU employment g e n e r -  

a t i o n  g roup ,  e s p e c i a l l y  D r .  B y e r l e e ,  may a l s o  be  i n t e r -  

e s t e d  i n  t h i s  group.  

Ex tens ion  Grout3 

Members o f  t h i s  group w i l l  be  drawn from t h e  

e x t e n s i o n  s p e c i a l i s t s  of  t h e  U n i v e r s i t i e s  of I f e  and 

Ibadan.  They w i l l  work on a l l  t h e  e x t e n s i o n  a s p e c t s  

of t h e  s t u d y .  

Modeling Group 

D r .  O lay ide  and D r .  Afonja  and t h i s  w r i t e r  w i l l  

work, i n  c o n s u l t a t i o n  w i t h  D r .  Manetsch and D r .  Abkin, 

b o t h  of MSU, on t h e  model b u i l d i n g ,  t e s t i n g ,  and v a l i -  

d a t i o n .  The U n i v e r s i t y  of  I f e  computer w i l l  b e  used  

by t h i s  group.  

The p r o j e c t  c o n s u l t a n t s  w i l l  i n c l u d e  P r o f .  Glenn 

Johnson,  The Director of  MSU-Simulation p r o j e c t ,  P r o f .  

Manetsch,  D r .  Abkin, b o t h  o f  MSU and FA0 and USAID 



e x p e r t s .  The MSU-Simulation p r o j e c t  members have i n d i -  

c a t e d  i n t e r e s t  i n  t h e  s tudy  bu t  w e  have n o t  c o n t a c t e d  

t h e  FA0 and t h e  USAID. I t  must be added t h a t  t h e  

Fede ra l  Department of F i s h e r i e s  has  i n d i c a t e d  a  d e f i -  

n i t e  i n t e r e s t  i n  t h e  s tudy .  

Sources  of  Research Funds 

There i s  no commitment on funds  a t  p r e s e n t  b u t ,  

based on t h e  i n t e r e s t s  i n d i c a t e d  by v a r i o u s  g roups ,  

e s p e c i a l l y  t h e  FDF and t h e  MSU-Simulation P r o j e c t ,  t h e  

funds w i l l  be sought  from t h e  Fede ra l  Government of  

Niger ia  and t h e  USAID.  Other  sou rces  of funds  t h a t  w i l l  

be c o n t a c t e d  i n c l u d e  t h e  FA0 and t h e  Rocke fe l l e r  Foun- 

d a t i o n .  A c rude  e s t i m a t e  of  t h e  funds  t h a t  w i l l  be  

r e q u i r e d  f o r  t h e  s tudy  i s  about  336,000 n a i r a  (U.S. 

$504,000) f o r  a  t h r ee -yea r  p e r i o d .  

Summary 

I n  t h i s  c h a p t e r ,  t h e  need f o r  d a t a  was d i s c u s s e d .  

This  was fol lowed by a  d i s c u s s i o n  of r e s e a r c h  needs i n  

terms of d a t a  requ i rements  of  t h e  f i s h e r i e s  s u b s e c t o r  

bo th  from f i s h e r i e s  i t s e l f  and from nonf i sh ing  s e c t o r s .  

A d e t a i l e d  l i s t  of  d a t a  was p re sen t ed  i n  n i n e  d a t a  

c a t e g o r i e s  and a  d a t a  c o l l e c t i o n  procedure  was o u t l i n e d .  

Data p roces s ing  was d i s cus sed  b r i e f l y  b e f o r e  o u t l i n i n g  

t h e  s t a g e s  of t h e  s tudy  i n  a subsequent  s e c t i o n .  S t a g e  I 

of t h e  work i s  planned t o  l a s t  six t o  n i n e  months, 



s t a g e  I1 w i l l  l a s t  about 1 8  months while  s t a g e  I11 i s  

regarded a s  a continuous process .  Stage I V  i s  planned 

t o  l a s t  s i x  months whi le  s t a g e s  V and V I  w i l l  be com- 

p l e t e d  i n  about six months. The working groups and t h e i r  

members a r e  d iscussed  and t h e  p o s s i b l e  sources  of funds 

were mentioned. I t  must be emphasized t h a t  t h e r e  i s  no 

commitment t o  t h e  s tudy by t h e  people and sources  of  

funds l i s t e d  i n  t h e  chap te r .  

The next  chapter  w i l l  p r e sen t  a b r i e f  d i scuss ion  

on c o s t s  and b e n e f i t s  of r e sea rch .  



CHAPTER VII 

A DISCUSSION OF COSTS AND BENEFITS 

I n t r o d u c t i o n  

The a p p l i c a t i o n  of t h e  model proposed i n  t h i s  

t h e s i s  i s  a s p e c i a l i z e d  r e s e a r c h  a c t i v i t y  r e q u i r i n g  

s c a r c e  r e sou rce s - -h igh ly  t r a i n e d  p e r s o n n e l ,  s p e c i a l  

equipment,  and time--and producing a  v a l u a b l e  product - -  

information--which i s  u s e f u l  f o r  g u i d i n g  p o l i c y  making. 

The i n fo rma t ion  produced can  r e s u l t  i n  t h e  d i s c o v e r y  o f  

new equipment o r  m a t e r i a l s ,  i n  f i n d i n g  new ways o f  u s i n g  

e x i s t i n g  t o o l s ,  and i n  t h e  f i n d i n g  of new and more 

e f f e c t i v e  i n s t i t u t i o n s  t o  s u p p o r t  and c o n t r o l  t h e  

development of N ige r i an  f i s h e r i e s .  

A l l o c a t i o n  of r e s e a r c h  r e s o u r c e s  shou ld  be based ,  

i d e a l l y ,  on t h e  equ imarg ina l  p r i n c i p l e  i n  which t h e  

marg ina l  c o s t  of r e s e a r c h  a c t i v i t i e s  i s  equa ted  t o  t h e  

marg ina l  revenue from such  a c t i v i t i e s .  Resources  a l l o -  

c a t e d  t o  r e s e a r c h  and,  hence ,  p a r t  of t h e  c o s t  of 

r e s e a r c h ,  can  be e a s i l y  observed and measured. T h i s  

c o s t  i s  the  c o s t  of  a c q u i r i n g  t h e  new i n f o r m a t i o n  which 

i s  be ing  sought  by t h e  r e s e a r c h e r  and/or  p o l i c y  maker.  



General  Discuss ion of Cos ts  
and B e n e f i t s  

The c o s t  of developing and implementing t h e  

model proposed he re  w i l l  be a f f e c t e d  by a  number of 

v a r i a b l e s .  These v a r i a b l e s  i n c l u d e  (i) t h e  number and 

v a r i e t y  of p o l i c y  q u e s t i o n s  t o  be addressed by us ing  

t h e  model; (ii) t h e  accuracy r equ i r ed  i n  answers t o  

p o l i c y  q u e s t i o n s ;  ( i i i )  t h e  complexity of t h e  system 

being modeled, i . e . ,  t h e  number of important  v a r i a b l e s ,  

s e c t o r s  and/or i n t e r a c t i o n s  w i t h i n  t h e  system, and t h e  

degree  of d i s agg rega t ion  d e s i r e d ;  ( i v )  t h e  s t o c k  of 

a v a i l a b l e  s t a t i s t i c a l  in format ion  about  r e c e n t  behavior  

i n  t h e  system under s tudy;  (v )  p r i o r  a n a l y s e s  of impor- 

t a n t  behaviora l  r e l a t i o n s h i p s  t h a t  w i l l  n e c e s s a r i l y  be 

considered i n  t h e  model and e x i s t i n g  p r o j e c t i o n s  of  

r e l e v a n t  c r i t e r i a  v a r i a b l e s ;  ( v i )  t h e  q u a n t i t y  and 

q u a l i t y  of a v a i l a b l e  'cooperating r e s e a r c h e r s  and govern- 

ment agenc ie s ;  ( v i i )  t h e  a v a i l a b i l i t y  of r e s e a r c h  f a c i l i -  

t ies  such a s  computer f a c i l i t i e s ,  t r a n s p o r t a t i o n ,  and 

t h e  communication f a c i l i t i e s  i n  t h e  a r e a ;  and ( v i i i )  t h e  

amount of time allowed t o  complete t h e  development of t h e  

model. 

Even though f i e l d  r e s e a r c h  i s  expensive and 

t ime consuming, t h e r e  a r e  c a s e s ,  l i k e  t h i s  one,  i n  

which it needs t o  be done a s  a  b a s i s  f o r  meaningful  

po l i cy  a n a l y s i s .  This  does  no t  imply, however, t h a t  



t h e  approach i s  l i k e l y  t o  L e  expens ive  r e l a t i v e  t o  

o t h e r s .  I n  f a c t ,  i t  may be  cheaper  than  many p r o j e c t s  

t h a t  have been conducted .  

A f t e r  t h e  e s t a b l i s h m e n t  o f  t h e  p r o j e c t  a t  t h e  

i n i t i a l  c o s t s  d e s c r i b e d  below, t h e  c o s t s  of model up- 

d a t i n g ,  d a t a  a c q u i s i t i o n ,  and p o l i c y  e v a l u a t i o n  would 

n o t  n e c e s s a r i l y  d i f f e r  much from t h e  c u r r e n t  r e c u r r e n t  

e x p e n d i t u r e  on s t a f f  i f  a l l  f i s h e r i e s  d i v i s i o n s  and 

depar tment  had f u l l  complement of  s t a f f .  The computer 

s e r v i c e s  c o s t  may be  t h e  o n l y  e x t r a  c o s t  t o  be added 

t o  t h e  o p e r a t i n g  budget .  

The b e n e f i t s ,  on t h e  o t h e r  hand, w i l l  be a  con- 

t i n u i n g  stream of o u t p u t  u s e f u l  i n  s o l v i n g  t h e  emerging 

p r o j e c t ,  program, and p o l i c y  problems o f  Niger ian  

f i s h e r i e s .  For  example, r e a l l o c a t i o n  of f i she rmen  

from poor f i s h i n g  grounds  t o  r i c h  ones ,  and of f i s h e r i e s  

s t a f f ,  e . g . ,  mas t e r  f i she rman  and h i s  teams,  t o  working 

more i n t e n s i v e l y  w i t h  f i she rmen  w i l l  i n c r e a s e  f i s h i n g  

o u t p u t  and f i s h e r m e n ' s  income. Other  examples i n c l u d e  

con t i nuous  e v a l u a t i o n  of p roduc t i on  campaigns,  t h e  pe r -  

formance of demons t r a t i on  programs and of p r o j e c t s  

des igned  t o  improve f i s h  p r o c e s s i n g  t e c h n i q u e s ,  and t h e  

e v a l u a t i o n  of government l o a n s  and c r e d i t  p o l i c i e s .  

The c r e d i t  of  i n c r e a s e d  o u t p u t  and f i s h e r m a n ' s  income 

w i l l  go  t o  t h e  a d m i n i s t r a t o r s  who are  charged w i t h  

p l ann ing  t h e  development of f i s h e r i e s .  I n  o r d e r  t o  



accompl i sh  t h i s  t h e  a d m i n i s t r a t o r s  need t h e  t y p e s  o f  

i n f o r m a t i o n  t h a t  w i l l  be  produced by t h i s  p r o j e c t .  The 

p r o j e c t  t h e r e f o r e  p r o v i d e s  an  o p p o r t u n i t y  f o r  t h e  

a d m i n i s t r a t o r s  t o  perform t h e i r  d u t i e s  a d e q u a t e l y .  

I n  1960,  t h e  t h e n  Western Region asked a  team 

of e x p e r t s  t o  conduc t  a  comprehensive s t u d y  o f  i t s  

f i s h e r i e s .  The p r o j e c t  t o o k  f i v e  y e a r s  t o  comple te  a t  

a  c o s t  o f  a lmos t  one  m i l l i o n  d o l l a r s  ( a c t u a l l y  $982,226) 

(19)  compared w i t h  o u r  p r o j e c t  which i s  e s t i m a t e d  t o  

c o s t  a b o u t  $504,300 i n  three y e a r s .  

Even though t h e  e s t i m a t e d  c o s t  ( i n  monetary 

t e r m s )  o f  our  p r o j e c t  i s  lower t h a n  t h a t  o f  t h e  one  

mentioned above,  w e  c a n n o t  compare t h e i r  v a l u e s  because  

t h e  v a l u e  o r  b e n e f i t  which r e s e a r c h  r e n d e r s  i s  o f t e n  

v e r y  d i f f i c u l t  t o  measure.  T h i s  v a l u e  i n c l u d e s ,  f o r  

example, t h e  s a t i s f a c t i o n  which a r e s e a r c h e r  o b t a i n s  

e i t h e r  i n  t h e  form of  p r o f e s s i o n a l  r e c o g n i t i o n ,  e . g . ,  

award of  f e l l o w s h i p s ,  p r i z e s ,  o r  i n  t h e  form o f  h i s  

p e r c e i v e d  c o n t r i b u t i o n  t o  t h e  development  o r  improve- 

ment of human l i f e .  T h i s  r e c o g n i t i o n  has  p r i v a t e  

u t i l i t y .  

Nore i m p o r t a n t l y ,  t h e  v a l u e s  from t h i s  p r o p o s a l  

a l s o  i n c l u d e  p u b l i c  b e n e f i t s  s u c h  a s  p r o v i d i n g  i n f o r -  

mat ion  f o r  g u i d i n g  development  p l a n n i n g  and c h o i c e  of  

p o l i c y  a l t e r n a t i v e s .  These v a l u e s  a r e  n o t  e a s i l y  

r e d u c i b l e  t o  money o r  o t h e r  q u a n t i f i a b l e  measure 



which can make i n t e r p e r s o n a l  comparison v a l i d .  Con- 

sequent ly ,  w e  encounter d i f f i c u l t y  i n  aggrega t ing  t h e  

va lues  obtained i n t o  " t o t a l  b e n e f i t s "  from t h e  r e s e a r c h  

p r o j e c t .  The l a c k  of a  v a l i d  common denominator makes 

it d i f f i c u l t  t o  use  maximizing techniques  t o  determine 

optimum a l l o c a t i o n  of r e sources  t o  r e sea rch .  Despi te  

t h i s  l i m i t a t i o n  we can i d e n t i f y  b e n e f i t s  of  r e s e a r c h  

and a p p r e c i a t e  t h e i r  va lues  without  quan t i fy ing  them. 

For example, our p r o j e c t  w i l l  provide a b a s i s  f o r  d a t a  

c o l l e c t i o n ,  a  model f o r  ana lyz ing  p o l i c i e s  and programs 

and a  process  of  t r a i n i n g  government personnel .  It 

i s  t h e r e f o r e  no t  always necessary t o  be a b l e  t o  q u a n t i f y  

t h e  b e n e f i t s  of r e s e a r c h  e i t h e r  t o  t h e  r e s e a r c h e r  o r  t o  

government o r  t h e  agent  which w i l l  u s e  t h e  in format ion  

which i s  an ou tpu t  of t h e  r e s e a r c h  p r o j e c t .  

One ou tpu t  of r e s e a r c h  a c t i v i t y  is  t h e  pro- 

duc t ion  of in format ion ,  some of  which may be p r i v a t e .  

The o t h e r  ca tegory  c o n s i s t s  of in format ion  t l l a t  has no 

p r i v a t e  va lue  i n  t h e  sense  t h a t  no one person o r  group 

of persons can c la im s o l e  ownership of it and hence 

o f f e r  it f o r  s a l e .  Th i s  ca tegory  inc ludes  new i d e a s ,  

new s c i e n t i f i c  in format ion ,  new t e c h n i c a l  concepts ,  and 

new models and t h e o r i e s .  This ca tegory  has no p r i v a t e  

va lue  because once it i s  publ ished i n  s c i e n t i f i c  

j ou rna l s ,  or presen ted  a t  conferences ,  o r  p r i n t e d  i n  

hooks, tlle in format ion  becomes everybody's  p rope r ty .  



The u t i l i z a t i o n  of  such  i n fo rma t ion  c a n n o t  be  c o n t r o l l e d .  

The f i r s t  c a t e g o r y  Ci.e., i n fo rma t ion  t h a t  ha s  p r i v a t e  

v a l u e )  c o n s i s t s  of i n fo rma t ion  which i s  t r a n s f o r m a b l e  

i n t o  new s k i l l s  o r  i n t o  new m a t e r i a l s .  When t h e  new 

s k i l l  i s  a c q u i r e d ,  i t  becomes human c a p i t a l  w h i l e  t h e  

new m a t e r i a l  becomes nonhuman c a p i t a l .  Examples o f  new 

i n f o r m a t i o n  t h a t  r e s u l t e d  i n  new s k i l l s  i n  N i g e r i a ' s  

f i s h e r i e s  s e c t o r  were s e i n e  f i s h i n g  on t h e  c o a s t  and 

s a l t - d r y i n g  i n  t h e  n o r t h .  New m a t e r i a l s  t h a t  w e r e  

i n t r oduced  a s  a  r e s u l t  of r e s e a r c h  e f f o r t s  i nc luded  

nylon n e t t i n g ,  l a k e  chad b o a t s ,  a l t o n a  ovens ,  and 

Ghana b o a t s .  

I t  i s ,  however, o f t e n  d i f f i c u l t  t o  q u a n t i f y  t h e  

v a l u e  of  t h e  new s k i l l s  o r  m a t e r i a l s  because  t h e  con- 

sequences  and t h e  e f f e c t s  of  t h e  new s k i l l s  and m a t e r i a l s  

w i l l  depend on  e x i s t i n g  t echno logy ,  i n s t i t u t i o n s  , and 

on t h e  human a g e n t .  The payoff  on  new s k i l l s ,  o r  on  a  

h ighe r  l e v e l  o f  s k i l l s  a s  a  consequence of  advances  i n  

f i s h e r i e s  r e s e a r c h  i s  much ha rde r  t o  de t e rmine  t h a n  f o r  

new m a t e r i a l  i n p u t s .  For example, i t  w i l l  be e a s y  t o  

compute i n c r e a s e  i n  p roduc t i on  p e r  f i sherman-year  

fo l lowing  t h e  i n t r o d u c t i o n  of l a r g e r  b o a t s  and meclian- 

i c a l  p ropu l s i on ;  b u t  it w i l l  be  ex t remely  d i f f i c u l t  t o  

s e p a r a t e  t h e  e f f e c t s  o f  changes  i n  t e c h n i c a l  i n p u t s  

( l a r g e r  b o a t s  and mechanical  p r o p u l s i o n )  from t h e  



e f f e c t s  o f  an  improvement i n  t h e  q u a l i t y  of  l a b o r  (e .g . ,  

new s k i l l s  a cqu i r ed  t o  o p e r a t e  t h e  new t e c h n i c a l  i n p u t s ) .  

A f u r t h e r  problem i n  e v a l u a t i n g  r e s e a r c h  o u t p u t  

i s  e s t i m a t i n g  t h e  t ime- lag  between a c q u i s i t i o n  o r  d i s -  

covery  o f  new in fo rma t ion  and a c c e p t a b i l i t y  o r  u t i l i -  

z a t i o n  of  such  i n fo rma t ion .  Th i s  t ime- lag  can  be  

worked i n t o  ou r  model i n  e v a l u a t i n g  consequences o f  

a l t e r n a t i v e  p o l i c i e s .  W e  can  a l s o  u s e  o u r  model t o  

g e n e r a t e  and s tudy  t i m e  p a t h s  o f  d i f f e r e n t  p o l i c y  

a l t e r n a t i v e s  des igned  t o  a t t a i n  d i f f e r e n t  "goods. " 

Thi s  t y p e  of  i n fo rma t ion ,  t h e  t i m e  p a t h s  i n  a t t a i n i n g  

d i f f e r e n t  goods~, w i l l  p rov ide  t h e  d e c i s i o n  makers,  

e . g . ,  t h e  d i r e c t o r  of  f i s h e r i e s  and t h e  permanent 

s e c r e t a r y  o f  a g r i c u l t u r e ,  t h e  b a s i s  f o r  w r i t i n g  up a  

f i ve -yea r  development p l an  f o r  d i f f e r e n t  components o f  

f i s h e r i e s .  The f i s h e r i e s  d i r e c t o r  c a n  u s e  t h e  i n f o r -  

mat ion i n  i n t e r a c t i o n s  w i t h  o t h e r  d i r e c t o r s  ( l i v e s t o c k ,  

f o r e s t r y ,  and a g r i c u l t u r e )  wh i l e  making a  c a s e  f o r  

a l l o c a t i o n  of  funds  t o  h i s  depar tment .  Th i s  w i l l  

p rov ide  t h e  permanent s e c r e t a r y  w i th  i n fo rma t ion  on 

consequences of s e v e r a l  a l t e r n a t i v e  p o l i c i e s  i n  f i s h -  

e r i e s ;  and t h i s  w i l l  enab l e  him t o  r e l a t e  t h i s  i n f o r -  

mat ion t o  s i m i l a r  i n fo rma t ion  from l i v e s t o c k ,  f o r e s t r y ,  

and c r o p s  s u b s e c t o r s .  H e  w i l l  a l s o  be a b l e  t o  o b t a i n  

a  t o t a l  p i c t u r e  o f  t h e  a g r i c u l t u r a l  s e c t o r  t h rough  t h e  

c o n s t r u c t i o n  o f  i npu t /ou tpu t  t a b l e s .  These t y p e s  o f  



i n f o r m a t i o n  w i l l  be u s e f u l  f o r  i n t e r a c t i o n  w i t h  o t h e r  

permanent s e c r e t a r i e s  d u r i n g  o v e r a l l  p l a n n i n g  of  t h e  

n a t i o n a l  economy. The head of a  m i n i s t r y  (a commissioner  

c r  m i n i s t e r )  o r  t h e  governor  of a  s t a t e  whose s t a f f  

members a r e  a b l e  t o  p r o v i d e  him w i t h  i n f o r m a t i o n  of 

t h i s  t y p e  w i l l  be a b l e  t o  p r e s e n t  a  sound c a s e  f o r  

f e d e r a l  ( o r  s t a t e )  a l l o c a t i o n  of  f u n d s  t o  his  m i n i s t r y  

o r  s t a t e .  Because he  i s  a b l e  t o  show t h e  r e s u l t s  o f  

p r e v i o u s ,  p r e s e n t ,  and p r o j e c t e d  p r o j e c t s ,  programs and 

p o l i c i e s  of  h i s  m i n i s t r y  o r  s t a t e ,  he  w i l l  b e  r e g a r d e d ,  

and c o r r e c t l y  t o o ,  a s  a  good a d m i n i s t r a t o r .  T h i s  p ro -  

j e c t  p r o v i d e s  such  an  o p p o r t u n i t y  f o r  a d m i n i s t r a t o r s  

i n  a g r i c u l t u r e  and n a t u r a l  r e s o u r c e s  t o  o b t a i n  i n f o r -  

mat ion  n e c e s s a r y  f o r  i n t e r a c t i o n s  w i t h  a d m i n i s t r a t o r s  

from t h e  o t h e r  s e c t o r s  of  t h e  economy b e s i d e s  b e i n g  

a b l e  t o  perform t h e i r  d u t i e s  more e f f i c i e n t l y .  

Even though t h e  v a l u e  of  r e s e a r c h  o u t p u t  c a n n o t  

be  de te rmined  e a s i l y ,  demand f o r  it w i l l  i n c r e a s e  a s  

t h e  economy grows. For example, a s  m o d e r n i z a t i o n  of 

N i g e r i a n  f i s h e r i e s  p roceeds ,  t h e  need f o r  i n f o r m a t i o n  

and,  hence ,  t h e  demand f o r  t h e  c o n t r i b u t i o n s  o f  

f i s h e r i e s  r e s e a r c h  w i l l  become s t r o n g e r  because  

f i s h e r i e s  w i l l  become more commercia l ized  i n  o r d e r  

f o r  t h e  p r o d u c t i o n  t o  keep p a c e  w i t h  f i s h  demand. I n  

o r d e r  t o  d i r e c t  t h i s  m o d e r n i z a t i o n  i n  a way t h a t  i s  

conduc ive  t o  t h e  o v e r a l l  economic development  program, 



t h e  p o l i c y  makers need in format ion  t o  gu ide  t h e i r  

d e c i s i o n  making. I n  a d d i t i o n ,  a s  advances i n  s c i e n c e  

proceed,  e s p e c i a l l y  i n  t h e  r e c o g n i t i o n  of t h e  need f o r  

m u l t i - d i s c i p l i n a r y  approaches t o  r e s e a r c h ,  f i s h e r i e s  

r e s e a r c h  p o s s i b i l i t i e s  w i l l  be enhanced, t hus  s e t t i n g  

t h e  s t a g e  f o r  o b t a i n i n g  a d d i t i o n a l  new informat ion  from 

f i s h e r i e s  r e s e a r c h .  Furthermore,  i n  o r d e r  t o  i n t e r a c t  

w i t h  s e c t o r s  of t h e  economy t h e  d e c i s i o n  makers need t o  

compute n a t i o n a l  f i s h e r i e s  accounts .  

I n  s h o r t ,  t h e  r e s e a r c h  p r o j e c t  proposed h e r e  

w i l l  g i v e  an o v e r a l l  view of t h e  s t r u c t u r e  of t h e  f i s h i n g  

i n d u s t r y ;  p rov ide  improved d a t a  c o l l e c t i o n  p roces s ;  t i e  

t h e  d i f f e r e n t  components of a g r i c u l t u r e ,  f o r e s t r y ,  

l i v e s t o c k ,  and f i s h e r i e s  through inpu t /ou tpu t  t a b l e s  

t o  t h e  e n t i r e  economy; prov ide  in format ion  t o  compute 

n a t i o n a l  f i s h e r i e s  accounts ;  and bu i ld  f o r  t h e  govern- 

ment a  model which i s  r e p e a t a b l e  a t  low c o s t  f o r  

e v a l u a t i n g  p r o j e c t  , p o l i c y  , and program problems and 

performance. It  w i l l  a l s o  provide a  s o l i d  b a s i s  f o r  

coopera t ion  between FMANR and t h e  u n i v e r s i t i e s .  These 

b e n e f i t s  w i l l  be d i scus sed  i n  more d e t a i l s  l a t e r .  

It i s  obvious from our  e s t ima ted  c o s t s  (Table 7.2 

i n  t h e  nex t  s e c t i o n )  and from FAO's r e p o r t  (19) t h a t  

t h e  c o s t  of in format ion  i s  dependent on t h e  p r i c e  

( s a l a r y )  of r e s e a r c h e r s ,  on t h e  p r i c e  of r e s e a r c h  

f a c i l i t i e s ,  and on t h e  p o l i t i c a l  s i t u a t i o n  i n  t h e  



count ry .  Many of t h e  r e s e a r c h e r s  who w i l l  p a r t i c i p a t e  

i n  our  proposed p r o j e c t  a r e  a l r e a d y  being paid  by t h e  

governments o r  t h e  u n i v e r s i t i e s ,  t h u s  e l i m i n a t i n g  t h e  

c o s t  o f  t h e i r  s e r v i c e s  under our assumption of p rov id ing  

t h e i r  s e r v i c e s  w i t h i n  t h e i r  job o b l i g a t i o n s .  The c o s t  

of developing new m a t e r i a l s  w i l l  be smal l  because e x i s t -  

ing m a t e r i a l s  from o t h e r  works--e.g. CSNRD and Niger ian 

s imu la t ion  models--can be adapted very  e a s i l y  f o r  u s e  

i n  our  model. I f  w e  can reduce c o s t  witllout reducing 

t h e  b e n e f i t  over t i m e ,  t hen  t h e  r a t e  of r e t u r n  w i l l  

l i k e l y  be h igher  than  it would have been i f  c o s t  w e r e  

no t  reduced.  

There were many r e s e a r c h  p r o j e c t s  c a r r i e d  o u t  

on Niger ian f i s h e r i e s  bu t  many of them a r e  of l i m i t e d  

use  f o r  o v e r a l l  n a t i o n a l  p lanning because they  a r e  

e i t h e r  r e s t r i c t e d  t o  b i o l o g i c a l  s t u d i e s  o r  t o  a  l i m i t e d  

a r e a  of t h e  count ry .  An example of such p r o j e c t s  was 

one conducted on behalf  of t h e  t h e n  Western Region. 

This  p r o j e c t  was r e s t r i c t e d  t o  what i s  now two of t h e  
* 

f i v e  mari t ime s t a t e s  (Western and Midwestern) because 

on ly  t h e s e  s t a t e s  (one reg ion  a t  t h e  time of r e q u e s t  

bu t  became two r eg ions  two y e a r s  l a t e r )  reques ted  i t .  

One new p i e c e  of in format ion  from t h e  r e s e a r c h  e f f o r t  

* 
Western S t a t e  r e p o r t  included p a r t s  of Lagos 

S t a t e .  



was a conf i rmat ion  of t h e  abundance of  prawns o f f  thc 

Nigerian c o a s t .  The abundance was e s t a l ~ l i s h e d  e a r l i e r  

by members of a  U S A I D  p r o j e c t .  111 terms of new m a t e r i a l ,  

t h e  p r o j e c t  came up wi th  improved ovens,  a l t o n a ,  f o r  

smoke-drying f i s h .  I n  t e r m s  of o v e r a l l  n a t i o n a l  develop- 

ment, t h e  p r o j e c t  provided l i t t l e  informat ion .  Though 

t h e  p r o j e c t  provided some d e t a i l e d  in format ion  f o r  some 

f i s h i n g  a r e a s ,  it is impossible  t o  compare p r o d u c t i v i t y  

i n  t h e  Midwestern S t a t e  w i th  t h a t  of t h e  Western S t a t e  

because product ion was given on a  per  f isherman b a s i s  

f o r  t h e  Nest and on a  per  gea r -un i t  b a s i s  f o r  t h e  Mid- 

w e s t .  T l l i s  r e f l e c t s  t h e  d i f f e r e n t  emphasis of t h e  s t a t e  

governments. The Western S t a t e  government was i n t e r -  

e s t e d  i n  product ion per  f isherman,  whi le  t h e  Midwest 

was i n t e r e s t e d  i n  t h e  gea r -un i t  p roduct ion .  Conse- 

q u e n t l y ,  t h e  form t h a t  t h e  r e p o r t  of  t h e  p r o j e c t  took 

was intended t o  s a t i s f y  t h e  t w o  governments and n o t  f o r  

n a t i o n a l  comparison of r e s u l t s .  The r e p o r t  devoted more 

than  h a l f  of i t s  r e s e a r c h  e f f o r t s  and t ime t o  prawn 

f i s h i n g ,  and d i d  no t  t r e a t  tuna  a t  a l l .  Thus, t h e  

in format ion  it  provided is of l i m i t e d  use  t o  a  d e c i s i o n  

maker who seeks  informat ion on t h e  e n t i r e  f i s h e r i e s  

r e source .  This may be a r e f l e c t i o n  of t h e  composi t ion 

of Niger ian f i s h e r i e s  d i v i s i o n s  and depar tments .  

On t h e  o t h e r  hand, our  p r o j e c t  w i l l  n o t  o n l y  

c o l l e c t  i n f o r n a t i o n  on a l l  f i s h e r i e s  r e sources  i n  f i v e  



mar i t ime  s t a t e s ,  bu t  it w i l l  a l s o  a n a l y z e  t h e  consequences  

of a l t e r n a t i v e  f i s h e r y  p o l i c i e s  w i t h  a  view t o  p r o v i d i n g  

c r i t e r i a  f o r  d e c i s i o n  making. 

Of p a r t i c u l a r  i n t e r e s t  i s  t h e  Western S t a t e  f i s h  

pond p o l i c y  which has been c r i t i c i z e d  s e v e r e l y  by t h e  

Na t i ona l  A g r i c u l t u r e  Advisory Committee (NAAC) . Pre-  

sumably, t h e  p o l i c y  was based on r e s e a r c h  r e p o r t s  from 

t h e  Panyam f i s h  farm and on t h e  recommendations o f  

r e s e a r c h e r s .  Through t h i s  program, 120 ponds w e r e  

e s t a b l i s h e d  f o r  i n d i v i d u a l s ,  c o o p e r a t i v e s ,  and communi- 

t i es .  In  most c a s e s  t h e  government chose  t h e  pond s i t e ,  

f i nanced  i t s  c o n s t r u c t i o n ,  s tocked  it w i t h  f i n g e r l i n g s ,  

and even f i s h e d  t h e  ponds on beha l f  of i t s  owners.  The 

c o s t  o f  dam c o n s t r u c t i o n  a l o n e  was about  600 d o l l a r s .  

The c o s t s  of s t o c k i n g  and f i s h i n g  a r e  a d d i t i o n a l .  

I t  i s  known t h a t  a  s u c c e s s f u l  f i s h  farm r e q u i r e s  

p r o p e r l y  t r a i n e d  f i s h  f a rmer s  and q u a l i f i e d  t e c h n i c a l  

a d v i c e  on s p e c i e s  and dam o r  pond c o n s t r u c t i o n .  It  a l s o  

r e q u i r e s  e f f e c t i v e  demand f o r  i t s  p r o d u c t s  i f  it i s  t o  

opercl te prof  i t a b l y  . Furthermore ,  r e s e a r c h  must be 

under taken  t o  de t e rmine  s p e c i e s  combina t ions  s u i t a b l e  

f o r  a  p a r t i c u l a r  environment ,  optimum r a t e s  of  s t o c k i n g  

and f e r t i l i z e r  and f e e d i n g  combina t ions .  NAAC c la imed 

t h a t  t h e r e  was l i t t l e  ev idence  t h a t  t h e  v a r i o u s  s t a t e  

governments cons ide r ed  t h e s e  f a c t o r s  b e f o r e  embarking 

on t h e i r  f i s h  farming programs. We c a n  n e i t h e r  j u s t i f y  



n o r  r e f u t e  t h i s  c l a i m  because  w e  have  no d a t a  on  f i s h  

fa rm p r o d u c t i o n s ;  c o s t s  of  p r o d u c t i o n ,  p r o c e s s i n g ,  and 

s a l e s ;  and c o s t s  o f  government s e r v i c e s  o t h e r  t h a n  

c o s t  o f  dam c o n s t r u c t i o n .  

I n  s p i t e  of  cri t icisms o f  t h e  p o l i c y ,  t h e  Western  

S t a t e  government  a l l o c a t e d  a b o u t  1 , 4 8 5 , 0 0 0  n a i r a  ( abou t  

$ 9 9 0 , 0 0 0 ) ,  a b o u t  55 p e r c e n t  o f  i t s  t o t a l  p l anned  expen-  

d i t u r e  on  f i s h e r i e s ,  t o  t h e  c o n t i n u a t i o n  o f  i t s  f i s h  

f a r m i n g  program i n  t h e  1970-74 development  p l a n  p e r i o d .  

The t y p e  o f  a n a l y s i s  p roposed  i n  t h i s  t h e s i s  migh t  have  

he lped  t o  p r e v e n t  s u c h  cr i t ic ism because  t h e  consequences  

of  t h e  p o l i c y  c o u l d  have  been p r o j e c t e d  and e v a l u a t e d  

b e f o r e  t h e  program was a d o p t e d .  

T h i s  p o l i c y  i s  n o t  p e c u l i a r  t o  t h e  Western  S t a t e  

a l o n e .  T a b l e  7 . 1  shows t h e  n a t i o n a l  d i s t r i b u t i o n  o f  

p l a n n e d  e x p e n d i t u r e  i n  f i s h e r i e s  and  t h e  c o r r e s p o n d i n g  

c o n t r i b u t i o n  o f  v a r i o u s  f i s h e r i e s  components t o  t o t a l  

p r o d u c t i o n  i n  1970 and what  i s  e x p e c t e d  by 1985.  T h i s  

e x p e n d i t u r e  o f  a b o u t  10 .6  m i l l i o n  n a i r a  i s  o n l y  govern -  

m e n t ' s  g e n e r a l  s u p p o r t  t o  i n v e s t m e n t ;  it d o e s  n o t  i n c l u d e  

3 . 4  m i l l i o n  n a i r a  t o  b e  i n v e s t e d  i n  f i s h e r i e s  by t h e  

f e d e r a l  and s t a t e  m i n i s t r i e s  o f  i n d u s t r y .  

What i s  t h e  r a t i o n a l e  behind  a l l o c a t i n g  1 3 . 6  p e r -  

c e n t  o f  a v a i l a b l e  r e s o u r c e s  t o  a  f i s h e r i e s  component 

t h a t  p r o d u c e s  o n l y  .05 p e r c e n t  o f  t h e  t o t a l  f i s h e r i e s  

o u t p u t  and i s  n o t  e x p e c t e d  t o  d o  b e t t e r  i n  t h e  f u t u r e ?  



T a b l e  7 . 1  

P e r c e n t  D i s t r i b u t i o n  o f  Funds and C o n t r i b u t i o n  t o  P r o d u c t i o n  
- - - - - - - - - - - - - - - - > - - - - - - - - - -- - -- - - - -- - - - -- - --- - --- -- -- - -- - - 

P e r c e n t  D i s t r i b u t i o n  P e r c e n t  C o n t r i b u t i o n  Expected  P e r c e n t  
F i s h e r i e s  Component o f  Government t o  T o t a l  1970 C o n t r i b u t i o n  t o  

E x p e n d i t u r e  p r o d u c t i o n  P r o d u c t i o n  by 1985 

Mar ine  f i s h e r i e s  
( i n c l u d i n g  

d i s t a n t - w a t e r )  

Canoes 

Lake Chad 

R i v e r s  ( i n c l u d i n g  
Kain  j i Lake)  

Ponds 

T o t a l  
-- - - - - - - 

S o u r c e :  F i s h e r i e s  R e p o r t ,  1972 ( 5 3 ) .  



The s t a t e d  o b j e c t i v e  of N i g e r i a  ' s  f i s h e r y  development  

i s  t o  i n c r e a s e  domes t i c  p r o d u c t i o n .  It may be  added 

t h a t  t h e r e  a r e  even o t h e r  o b j e c t i v e s  such  a s  i n c r e a s i n g  

f i s h e r m e n ' s  income and p r o d u c t i v i t y .  Is t h i s  d i s p r o -  

p o r t i o n a t e  inves tmen t  i n  pond f i s h e r y  t h e  answer? A r e  

more p e o p l e  i n v o l v e d  i n  pond f i s h i n g  t h a n  canoe  f i s h i n g ?  

What i s  t h e  o p p o r t u n i t y  c o s t  of  s u c h  a  program? What 

w i l l  be  t h e  consequence  of  s c r a p p i n g  pond f i s h i n g  and 

i n v e s t i n g  t h e  1 3 . 6  p e r c e n t  of  t h e  a v a i l a b l e  i n v e s t m e n t  

i n  canoe  f i s h e r i e s ?  These a r e  some o f  t h e  p o l i c y  

q u e s t i o n s  t h a t  c a n  be a d d r e s s e d  by o u r  model.  

The d i s c u s s i o n  o f  c o s t s  and b e n e f i t s  have  been 

made g e n e r a l  up  t o  t h i s  p o i n t  b u t  t h e  n e x t  s e c t i o n  w i l l  

d e a l  w i t h  s p e c i f i c  c o s t s ,  b o t h  measurab le  and u n q u a n t i -  

f i a b l e ,  and b e n e f i t s  which a r e  g e n e r a l l y  u n q u a n t i f i a b l e  

i n  monetary t e r m s .  

D i s c u s s i o n  of  S p e c i f i c  C o s t s  
and B e n e f i t s  

The f o l l o w i n g  i s  a  v e r y  rough e s t i m a t e  of t h e  

c o s t  o f  o u r  p r o j e c t .  I n  t h i s  e s t i m a t e  l e t  u s  assume 

t h a t  government a g e n c i e s - - t h e  F e d e r a l  d e p a r t m e n t ,  anu 

s t a t e  d i v i s i o n s  o f  f i s h e r i e s - - w i l l  p r o v i d e  t h e  p r o j e c t  

w i t h  p e r s o n n e l  i n  o r d e r  t o  r e d u c e  t h e  c o s t  and c o n t r i b u t e  

t h e  p r i o r  knowledge which t h e y  have o b t a i n e d  t h r o u g h  t h e  

e x p e r i e n c e  of working w i t h  t h e  sys tem.  



F o r  o u r  p u r p o s e s  l e t  t h e  p r o j e c t  r e s e a r c h  s t a f f  

b e  composed o f  s i x  e c o n o m i s t s  ( p r o d u c t i o n  and m a r k e t i n g ) ,  

a  f i s h e r i e s  b i o l o g i s t  w i t h  q u a n t i t a t i v e  s k i l l s ,  a  s y s t e m  

s c i e n t i s t  a s  a  c o n s u l t a n t ,  a  b i o m e t r i c i a n  o r  a  s t a t i s -  

t i c i a n ,  a n  e x t e n s i o n  s p e c i a l i s t  w i t h  communica t ions  

background,  s i x  f i s h e r i e s  o f f i c e r s ,  s i x  g r a d u a t e  

r e s e a r c h  a s s i s t a n t s ,  t e n  s u p e r i n t e n d i n g ,  and f i f t y  

e n u m e r a t o r s .  

The c o s t  o f  t h e  s e r v i c e s  o f  t h e  above  s t a f f  w i l l  

b e  a p p r o x i m a t e l y  450,300 U.S. d o l l a r s  f o r  three y e a r s  

( T a b l e  7 . 2 ) .  The c o n s u l t a n t  s e r v i c e  is  computed a t  

$11,000 which  w i l l  c o v e r  a  f o u r -  t o  f ive -mon th  s t a y ,  

f o u r  t r i p s  t o  and from N i g e r i a  and  o t h e r  e x p e n s e s ,  t h e  

f i s h e r i e s  o f f i c e r s  a t  $3 ,000  e a c h ,  t h e  g r a d u a t e  a s s i s t a n t s  

a t  $1 ,800  e a c h ,  t h e  s u p e r i n t e n d i n g  e n u m e r a t o r s  a t  $1 ,080  

e a c h ,  t h e  e n u m e r a t o r s  a t  $720 e a c h ,  and t h e  r e m a i n i n g  

members a t  $7 ,500  e a c h  p e r  y e a r .  T h i s  c o m p u t a t i o n  i s  

based  on t h e  a s s u m p t i o n  t h a t  a l l  members of  t h e  team 

w i l l  b e  N i g e r i a n s  e x c e p t  t h e  c o n s u l t a n t s  and t h e  sys t em 

s c i e n t i s t .  I t  i s  a l s o  assumed t h 3 t  t h e  l o w e r - l e v e l  

p e r s o n n e l  w i l l  b e  p r o v i d e d  by t h e  government  a g e n t s  

a l r e a d y  f i n a n c e d .  A p a r t  from t h e  p e r s o n n e l  c o s t  it 

i s  e s t i m a t e d  t h a t  t h e  f o l l o w i n g  a d d i t i o n a l  c o s t s  w i l l  

b e  i n c u r r e d  o v e r  t h e  t h r e e  y e a r s :  $10,000 f o r  con- 

s u l t a n t  t r i p s  and o t h e r  services, $30 ,000  f o r  s u p p o r t i v e  

s e r v i c e s ,  $20,000 f o r  t r a n s p o r t a t i o n ,  and  $4 ,000  f o r  



T a b l e  7  .2  

E s t i m a t e s  o f  C o s t  o f  P r o j e c t  f o r  Three  Years  
- -  - -  - - -  ----- _ _  -- - -- ? -- - - - -- - - . - - -- -- --- - - . - - - - - -- 

1. P e r s o n n e l  : E s t i m a t e s  

* 
* s i x  a g r i c .  e c o n o m i s t s  a t  $7 ,50O/yr .  e a c h  

o n e  f i s h e r i e s  b i o l o g i s t  a t  $7 ,50O/yr .  e a c h  * biometrician/statistician a t  $7 ,50O/yr .  e a c h  
* e x t e n s i o n  s p e c i a l i s t  a t  $7,50O/yr .  e a c h  * six f i s h e r i e s  o f f i c e r s  a t  $3 ,00O/yr .  e a c h  

s y s t e m  s c i e n t i s t s  ( c o n s u l t a n t )  
six g r a d u a t e  r e s e a r c h  a s s i s t a n t s  a t  $1,80O/yr .  e a c h  
t e n  s u p e r i n t e n d i n g  e n u m e r a t o r s  a t  $1,08O/yr .  e a c h  
f i f t y  e n u m e r a t o r s  a t  $720/yr .  e a c h  
o t h e r  c o n s u l t a n t s  ( t r i p s ,  e t c  . ) 

2 .  O the r  c o s t s :  

s u p p o r t i v e  s e r v i c e s  
t r a n s p o r t a t i o n  
computer  s e r v i c e s  

T o t a l  

From N i g e r i a n  s o u r c e s  (*I  
From o u t s i d e  s o u r c e s  ( t o  b e  s o u g h t )  



computer  s e r v i c e s .  The t o t a l  a n n u a l  c o s t  o f  t h e  p r o j e c t  

i s  e s t i m a t e d  a t  a p p r o x i m a t e l y  $168,000.  

I f ,  however,  w e  d e d u c t  t h e  wages o f  t h e  N i g e r i a n  

s e n i o r  members o f  t h e  team b e c a u s e  t h e y  a r e  a l r e a d y  b e i n g  

p a i d  e i t h e r  by t h e  government  o r  by t h e  u n i v e r s i t i e s  

and t h e i r  s a l a r y  r e p r e s e n t s  p a r t  o f  government  o r  u n i -  

v e r s i t y  r e c u r r e n t  e x p e n d i t u r e s ,  t h e n  t h e  a c t u a l  a d d i -  

t i o n a l  c o s t  o f  d e v e l o p i n g  and implement ing  t h e  model 

i s  a b o u t  $83 ,000  p e r  y e a r  and $250,000 i n  t h r e e  y e a r s  

wh ich  may b e  p r o v i d e d ,  i n  p a r t ,  t h r o u g h  f o r e i g n  a i d .  

T h i s  r e d u c t i o n  by more t h a n  o n e - h a l f  t h e  c o s t  assumes  

t h a t  t h e  N i g e r i a n s  on  t h e  p r o j e c t  c a n  p r o v i d e  t h e i r  

s e r v i c e s  a s  p a r t  o f  t h e i r  c u r r e n t  j o b  o b l i g a t i o n s ,  

o t h e r w i s e  t h e  c o s t  w i l l  r ema in  a t  $168,000 p e r  y e a r .  

The c o n t i n u e d  f u n d i n g  o f  t h e  p r o j e c t  w i l l  be 

based  on i t s  pe r fo rmance  a f t e r  t h e  f i r s t  y c a r .  T l l i s  

i m p l i e s  t h a t  t h e  f u n d i n g  f o r  t h e  second y e a r  w i l l  

depend on t h e  p r o j e c t ' s  pe r fo rmance  o r  ach ievemen t  

d u r i n g  i t s  f i r s t  y e a r  o f  f u n d i n g .  

A p a r t  f rom t h e  monetary  c o s t s  d i s c u s s e d  above  

t h e r e  a r e  o t h e r  c o s t s  t h a t  may n o t  be  d i r e c t l y  o b s e r v e d .  

These  i n c l u d e  c o s t s ,  d i r e c t  o r  i n d i r e c t ,  i n c u r r e d  by 

t h e  o r d i n a r y  c i t i z e n s ,  t h e  f i s h e r m e n ,  t h e  i n v e s t i g a t o r s  

and /o r  t h e i r  u n i v e r s i t i e s ,  and t l ~  government .  

The c o s t s  t h a t  t h e  o r d i n a r y  c i t i z e n  w i l l  i n c u r  

arc. g c n c r ; l l l y  i 11di rect  o p p o r t u n i t y  c o s t s  i n  t l l c  s c n s e  



t h a t  r e s o u r c e s ~  expended on  the p r o j e c t  c o u l d  be used  

on o t h e r  p r o j e c t s  such  a s  food c r o p  p r o d u c t i o n ,  f o r  

example. Whatever b e n e f i t s  t h a t  w i l l  a c c r u e  t o  him 

from s u c h  a  p r o j e c t  a r e  g i v e n  up f o r  t h e  b e n e f i t s  from 

t h e  f i s h e r i e s  p r o j e c t .  The c o s t  t o  t h e  f i s h e r m a n  w i l l  

i n c l u d e  g i v i n g  up some o r  a l l  of h i s  t r a d i t i o n a l  t e c h -  

n i q u e s  o f  f i s h i n g ;  e a r n i n g s  g i v e n  up f o r  t h e  time s p e n t  

i n  c o o p e r a t i n g  w i t h  i n v e s t i g a t o r s  t o  c o l l e c t  d a t a  and 

t h e  t i m e  which he may spend i n  l e a r n i n g  new s k i l l s .  

Some f i s h e r m e n  may have  t o  s e e k  employment o u t s i d e  

f i s h i n g  and t h o s e  who a r e  t o o  o l d  t o  move o u t  and /o r  

a d o p t  new t e c h n o l o g y  may be  f o r c e d  o u t  of  f i s h i n g  t o  

j o i n  t h e  unemployed g roup .  

The c o s t s  t h a t  w i l l  be i n c u r r e d  by t h e  i n v e s t i -  

g a t o r s  c a n  be more a d e q u a t e l y  d e s c r i b e d  a s  u n i v e r s i t y  

and government o p p o r t u n i t y  c o s t s .  These w i l l  i n c l u d e  

reduced  t e a c h i n g  t i m e  f o r  l e c t u r e r s  s i n c e  t h e  time t h e y  

w i l l  spend on  tlle r e s c a r c l l  a c t i v i t i e s  w i l l  n o t  be 

a v a i l a b l e  t o  t e a c h i n g ;  t h e  c o s t  of  d i v e r t i n g  r e s e a r c h  

e f f o r t s  from o t l l e r  a r e a s  s u c h  a s  c a s h  and food c r o p  

s t u d i e s ;  c o s t  of d i v e r s i o n  of  government s t a f f  from 

t h e i r  r o u t i n e  r c s e a r c l l  and a d m i n i s t r a t i v e  d u t i e s ,  and 

d i v e r s i o n  of r e s e a r c h  f u n d s  from o t h e r  a r e a s  o f  deve lop-  

ment a c t i v i t i e s .  

The b e n e f i t s  t h a t  w i l l  be o b t a i n e d  by t h e  

o r d i n a r y  N i g e r i a n  w i l l  v a r y .  These b c n c f i t s  nay  i n c l u d e  



r e d u c e d  p r i c e s  o f  f i s h ,  e a s e  o f  a c c e s s  t o  f i s h  and f i s h  

p r o d u c t s ,  and e l i m i n a t i o n  o r  r e d u c t i o n  o f  t h e  d a n g e r s  o f  

m a l n u t r i t i o n  e s p e c i a l l y  t h e  r e d u c t i o n  o f  t h e  c o s t s  o f  

c l i n i c a l l y  t r e a t i n g  t h e  m a l n o u r i s h e d ,  o f  c h i l d - l i f e  

w a s t a g e ;  r e d u c t i o n  i n  t h e  l o s s  o f  e f f i c i e n c y  i n  l e a r n i n g  

d u e  t o  m a l n u t r i t i o n ,  and i n  t h e  e a r n i n g s  and  p r o d u c t i v i t y  

l o s s  i n  a d u l t  w o r k e r s .  

The b e n e f i t s  which  t h e  f i s h e r m a n  w i l l  o b t a i n  

f rom t h i s  p r o j e c t  a r e  m a i n l y  i n  t h e  form o f  i n f o r m a t i o n  

on  new t e c h n i q u e s ,  new m a t e r i a l s ,  government  p o l i c i e s ,  

p r i c e s ,  b iomass  s o u r c e s ,  and  on  i n p u t  p r o c u r e m e n t .  T h i s  

may l e a d  t o  i n c r e a s e d  income and e v e n t u a l  i n c r e a s e  i n  

f i s h e r m a n ' s  e f f e c t i v e  demand and b e t t e r  n u t r i t i o n .  

A p a r t  f rom t h e  s a t i s f a c t i o n  which  t h e  i n v e s t i g a t o r  

w i l l  d e r i v e  from tlle p r o j e c t ,  h e  w i l l  be a b l e  t o  accumu- 

l a t e  t e a c h i n g  m a t e r i a l s  on  t h e  s t r u c t u r e ,  c o n d u c t  o f  

p a r t i c i p a n t s ,  and pe r fo rmance  o f  a  p r i m a r y  i n d u s t r y  

i n  a n  LDC. F u r t h e r m o r e ,  he  w i l l  o b t a i n  m a t e r i a l  f o r  

j o u r n a l  a r t i c l e s  wh ich  w i l l  enhance  llis p r o f e s s i o n a l  

r e c o g n i t i o n  and p romot ion  c h a n c e s .  

The government  which ,  d i r e c t l y  o r  i n d i r e c t l y  , 

p r o v i d e s  t h e  f u n d s  and t h e  p e r s o n n e l  w i l l  b e n e f i t  mos t  

from t h e  p r o j e c t  b e c a u s e  i t s  e f f i c i e n c y  i s  d e p e n d e n t  on 

t h e  q u a l i t y  and q u a n t i t y  o f  i n f o r m a t i o n  which  i t  h a s  

t o  work w i t h  i n  a l l o c a t i n g  i t s  r e s o u r c e s .  



A t  t h e  c o m p l e t i o n  of  t h i s  p r o j e c t ,  t h e  governnnlcnt 

w i l l  have  a n  expanded d a t a  b a s e  f o r  t h e  f i s h e r i e s  sub-  

s e c t o r  a n d ,  w i t h  t h e  e s t a b l i s l m e n t  o f  a  permanent  d a t a  

c o l l e c t i o n  p r o c e s s ,  a  c o n t i n u o u s  f l o w  o f  d a t a  f rom t h e  

i n d u s t r y  f o r  t h e  u s e  o f  p o l i c y  maker s .  A model wh ich  

h a s  been  t e s t e d ,  r e f i n e d ,  and d e s i g n e d  f o r  p o l i c y  

a n a l y s i s  w i l l  be  made a v a i l a b l e  t o  t h e  government .  

The model c a n  be used  t o  t e l l  t h e  government  where and 

how t o  a t t a i n  c r i t e r i a  v a r i a b l e s  which  a r e  n e c e s s a r y  f o r  

d e c i s i o n  making.  

The s t u d y  w i l l  a l s o  p r o v i d e  t h e  government  w i t h  

i n f o r m a t i o n  from f i s h e r i e s  s e c t o r  a n a l y s i s  wh ich  c a n  be 

combined w i t h  s i m i l a r  s e c t o r  i n f o r m a t i o n  from s e c t o r  

a n a l y s e s  from o t h e r  a g r i c u l t u r a l  s e c t o r s .  The i n f o r -  

m a t i o n  w i l l  b e  u s e f u l  f o r  c o n s t r u c t i n g  i n p u t / o u t p u t  

t a b l e s  f o r  t h e  a g r i c u l t u r a l  s e c t o r  o f  t h e  economy. 

These  t a b l e s  a r e  u s e f u l  f o r  i n t e r s e c t o r a l  a n a l y s e s  o f  

t h e  F e d e r a l  M i n i s t r y  o f  Economic Development and Con- 

s t r u c t i o n  and  t h e  F e d e r a l  O f f i c e  o f  S t a t i s t i c s .  They 

a r e  a l s o  u s e f u l  f o r  i n t e r -  and i n t r a - m i n i s t r i a l  i n t e r -  

a c t i o n s  and f o r  t h e  c o n s t r u c t i o n  o f  n a t i o n a l  i n p u t / o u t p u t  

t a b l e s .  

E a r l i e r  i n  t h e  t h e s i s  w e  d i s c u s s e d  t h e  problem 

o f  s h o r t a q e  o f  t r a i n e d  p c r s o n n c l ,  e s p e c i a l l y  f o r  t h e  

p l a n n i n g  d i v i s i o n  o f  t h e  f i s h e r i e s  d e p a r t m e n t .  T h i s  

p r o j e c t  may h e l p  r e c t i f y  t h e  s h o r t a g e  b e c a u s e  t h e  



t e a c h i n g  m a t e r i a l s  and e x p e r i e n c e  g a i n e d  d u r i n g  t h e  

c o u r s e  of t h e  p r o j e c t  c a n  b e  used f o r  t r a i n i n g  b o t h  

government and p r i v a t e  f i r m s '  s t a f f .  I n  a d d i t i o n ,  some 

members of  t h e  p r o j e c t ,  p a r t i c u l a r l y  t h e  g r a d u a t e  

r e s e a r c h  a s s i s t a n t s  would have undergone p r a c t i c a l  

t r a i n i n g  on t h e  p r o j e c t .  The e x p e r i e n c e  g a i n e d  from 

t h e  work w i l l  e n a b l e  them t o  perform t h e  d u t i e s  of  

f i s h e r i e s  p l a n n i n g  o f f i c e r s .  

By t h e i r  i n t e r a c t i o n s  on t h i s  p r o j e c t ,  t h e  

members of t h e  academic community and t h e  d e c i s i o n  

makers  w i l l  e s t a b l i s h  a  r e l a t i o n s h i p  which w i l l  be  an  

a s s e t  t o  b o t h .  The u n i v e r s i t y  p e r s o n n e l  w i l l  be  a b l e  

t o  draw upon t h e  s k i l l s ,  c o n c e p t s ,  normat ive  and p o s i -  

t i v e  i n f o r m a t i o n ,  and knowledge of a d m i n i s t r a t o r s  and 

d e c i s i o n  makers i n  t h e i r  ( u n i v e r s i t y  p e r s o n n e l ' s )  

i n v e s t i g a t i o n s  i n t o  developmenta l  problems and i n t o  t h e  

ways and means of  s o l v i n g  them. The i n v e s t i g a t o r s '  

problem-solving o r i e n t a t i o n  w i l l  make t h e i r  work rele- 

v a n t  t o  t h e  p r a c t i c a l  problems f a c e d  by t h e  government 

and t h i s  w i l l  j u s t i f y  and induce  p u b l i c  a l l o c a t i o n  of  

r e s o u r c e s  t o  h i g h e r  e d u c a t i o n .  The d e c i s i o n  makers ,  

on t h e i r  p a r t ,  w i l l  be a b l e  t o  draw upon t h e  s k i l l s ,  

c o n c e p t s ,  and d e s c r i p t i v e  and p r e s c r i p t i v e  i n f o r m a t i o n  

of t h e  u n i v e r s i t y  personnel - -economis ts ,  e d u c a t o r s ,  

ma themat ic ians ,  b i o l o g i s t s ,  s t a t i s t i c i a n s ,  s o c i o l o g i s t s ,  



e t c . - - i n  t h e i r  s e a r c h  f o r  c r i t e r i a  v a r i a b l e s  f o r  choosing 

among s e v e r a l  a l t e r n a t i v e  programs, p r o j e c t s ,  and 

p o l i c i e s .  

Fur thermore ,  t h e  approach proposed h e r e ,  i . e .  

GSASA, can  be used i n  t h e  o t h e r  s e c t o r s  of  t h e  economy. 

For example, it may prove u s e f u l  f o r  ana lyz ing  p o l i c y  

a l t e r n a t i v e s  i n  n o n a g r i c u l t u r a l  i n d u s t r i e s  such  a s  t h e  

o i l  i n d u s t r y ,  o r  f o r  s t udy ing  consequences o f  e d u c a t i o n ,  

r e t a i l  t r a d e ,  market  and road c o n s t r u c t i o n ,  and n a t i o n a l  

s e r v i c e  p o l i c i e s .  

F i n a l l y ,  t h e  model, an  o u t p u t  of t h e  s t u d y ,  w i l l  

p rov ide  t h e  government w i t h  a n a l y s e s  of  consequences of 

a l t e r n a t i v e  p o l i c i e s ,  eve ry  t i m e  it i s  used ,  p i n p o i n t i n g  
I 

t h e  advan tages  and t h e  d i s advan t ages  of  d i f f e r e n t  p o l i c y  

a l t e r n a t i v e s .  However, t h e  c h o i c e  of  a  p o l i c y  o r  ba ske t  

of p o l i c i e s  w i l l  be t ha t  of t h e  d e c i s i o n  maker o r  t h e  

government; t h e  i n v e s t i g a t o r s  c a n  on ly  hope tha t  t h e  

government ' s  o r  t h e  d e c i s i o n  make r ' s  cho i ce  w i l l  be 

such t h a t  t h e  b e n e f i t s  outweigh t h e  c o s t s .  I n  o t h e r  

words, t h a t  t h e  d e c i s i o n  maker ' s  c h o i c e  of  p o l i c y  i s  

such  t h a t  t h e  amount of "goods" a t t a i n e d  i s  g r e a t e r  

(much g r e a t e r )  t han  t h e  amount of "bads"  t h a t  a r e  

unavoidab le  because it i s  d i f f i c u l t  t o  c o n f e r  b e n e f i t s  

on some people  w i thou t  imposing some c o s t s  on t h e  same 

o r  o t h e r  people  i n  t h e  same s o c i e t y .  



T h i s  a u t h o r  i s  conv inced  t h a t  t h e  f a c t  t h a t  

c o s t s  and b e n e f i t s  a r e  n o t  a lways  r e d u c i b l e  t o  monetary  

measures  d o e s  n o t  r e d u c e  t h e  v a l u e  of t h e  b e n e f i t s  o f  

t h i s  p r o j e c t  and t h a t  i t s  b e n e f i t s  outweigh i t s  com- 

p u t a b l e  and uncomputable c o s t s .  



CHAPTER V I I I  

SUMMARY AND CONCLUSIONS 

Summary 

The o b j e c t i v e s  o f  t h i s  t h e s i s  w e r e :  (1) t o  pro- 

v i d e  a  concep tua l  framework f o r  p o l i c y  a n a l y s i s  i n  

f i s h e r i e s  development,  which w i l l  e n a b l e  a  team of 

i n v e s t i g a t o r s  t o  i d e n t i f y  r e l e v a n t  v a r i a b l e s  and,  hence ,  

t h e  k inds  of  d a t a  and i n v e s t i g a t i o n s  neces sa ry  f o r  pro- 

v i d i n g  i n fo rma t ion  t h a t  w i l l  l e a d  t o  e s t a b l i s h i n g  o r  

o b t a i n i n g  c r i t e r i a  f o r  d e c i s i o n  making; ( 2 )  t o  show how 

t h e  framework cou ld  be used t o  s tudy  t h e  N ige r i an  f i s h -  

i n g  i n d u s t r y ;  ( 3 )  t o  i d e n t i f y  and l i s t  t h e  k i n d s  o f  d a t a  

r e q u i r e d  t o  app ly  t h e  framework t o  t h e  a n a l y s i s  o f  

p o l i c y  problems i n  t h e  canoe f i s h e r y  component; ( 4 )  t o  

deve lop  a  program f o r  o b t a i n i n g  t h o s e  d a t a ;  and ( 5 )  t o  

examine t h e  c o s t s  and b e n e f i t s  of  r e s e a r c h  i n  g e n e r a l  

and of  t h e  proposed p r o j e c t  i n  p a r t i c u l a r .  

I n  t h i s  t h e s i s  w e  have d e s c r i b e d  t h e  development 

of  N i g e r i a ' s  f i s h e r i e s  o r g a n i z a t i o n  w i t h  r e s p e c t  t o  

p o l i c y  fo rmu la t i on ,  r e s e a r c h  and development e f f o r t s ,  

and r e s o u r c e  a l l o c a t i o n .  The d e s c r i p t i o n  covered t h e  



p e r i o d  between 1942 (when t h e  o r g a n i z a t i o n  was f i r s t  

e s t a b l i s h e d  a s  a  r e s u l t  of  World War I1 needs )  and 1972 

and t h e  s i x  components of t h e  f i s h e r i e s .  The components 

i n c l u d e  canoe,  t r a w l  ( i n s h o r e  and d i s t a n t - w a t e r ) ,  pond, 

r i v e r i n e ,  and l a k e  f i s h e r i e s .  I t  a l s o  covered f i s h e r i e s  

r e s o u r c e s ,  p roduc t i on ,  marke t ing  and d i s t r i b u t i o n ,  and 

r e s e a r c h  a c t i v i t i e s ,  s t a f f ,  and equipment.  The need 

f o r  r e s e a r c h  and development c o o r d i n a t i o n  a t  t h e  

f e d e r a l  l e v e l  i n c l u d i n g  a  d a t a  bank and c o l l e c t i o n  o f  

b a s i c  d a t a  on r e g u l a r  b a s i s  was e s t a b l i s h e d .  

I n  deve lop ing  t h e  approach p r e s e n t e d  i n  Chap te r  I1 

w e  no ted  t h a t  n e o c l a s s i c a l  assumpt ion of p e r f e c t  knowledge 

i s  u n r e a l i s t i c  f o r  i n v e s t i g a t i o n s  of  deve lopmenta l  

problems.  We argued ,  a p r i o r i ,  t h a t  t h e r e  i s  n e i t h e r  

p e r f e c t  knowledge nor  p e r f e c t  i gno rance  i n  t h e  r e a l  

wor ld ;  t h a t  what we have a r e  d e g r e e s  of  knowledge which 

can  be improved t h rough  t h e  p roce s s  of l e a r n i n g .  Develop- 

ment p lann ing  was d e s c r i b e d  a s  a c t i v i t i e s  de s igned  t o  

a c h i e v e  a  f u t u r e  s i t u a t i o n  from an i n f e r r e d  p r e s e n t  one ,  

and i n f e r e n c e s  a s  s u b j e c t i v e  i n t e r p r e t a t i o n s  o f  o u r  

s ense  p e r c e p t i o n s  t h u s  e s t a b l i s h i n g  t h e  need f o r  i n t e r -  

a c t i o n  between i n v e s t i g a t o r s  and d e c i s i o n  makers-- the 

f o c a l  p o i n t  of GSASA. 

It was argued that  GSASA f o l l ows  t h e  p r i n c i p l e s  

of  t r a d i t i o n a l  s c i e n t i f i c  r e s e a r c h  method and i s  par -  

t i c u l a r l y  f l e x i b l e .  Using d iagrams ,  t l ic i t e r a t i v e  p r o c e s s  



of GSASA f o r  s o l v i n g  developmenta l  problems was 

d e s c r i b e d ,  p a r a l l e l s  and d i s t i n c t i o n s  w e r e  shown 

between GSASA and t h e  Bayes ian  approach ,  and appro-  

p r i a t e  r o l e s  f o r  s p e c i a l i z e d  t e c h n i q u e s  w i t h i n  the 

GSASA framework w e r e  d i s c u s s e d .  

The problems o f  development  and p a r t i c u l a r l y  

f i s h e r i e s  development  problems w e r e  t h e n  d i s c u s s e d .  

The main problem of  f i s h e r i e s  development  was i d e n t i f i e d  

a s  t h e  a l l o c a t i o n  o f  s c a r c e  r e s o u r c e s  i n  an envi ronment  

o f  complex i n t e r a c t i o n s  among p h y s i c a l ,  s o c i a l ,  economic 

and p o l i t i c a l  components,  t h e  i n t e r a c t i o n s  i n v o l v i n g  

m u l t i p l e  and o f t e n  c o n f l i c t i n g  v a l u e s .  S e v e r a l  n e e d s  

w e r e  i d e n t i f i e d  i n c l u d i n g  t h e  need t o  e l i m i n a t e  o r  

r e d u c e  m a l n u t r i t i o n .  It w a s  a rgued  that  a c q u i s i t i o n  o f  

i n f o r m a t i o n  was a n e c e s s a r y  s t e p  t o  s o l v i n g  deve lopmenta l  

problems and t h a t  p l a n n i n g  is an  i n t e r s e c t o r a l  a c t i v i t y .  

It was a rgued  a p r i o r i  tha t  t h e r e  w e r e  l e g a l ,  a d r n i n i s t r a -  

t i v e ,  and p o l i t i c a l  b a s e s  f o r  implement ing  p o l i c y  

a l t e r n a t i v e s  t h a t  might  b e  found a d m i s s i b l e  f o r  s e e k i n g  

s o l u t i o n s  t o  deve lopmenta l  problems.  

It  was shown t h a t  GSASA c a n  b e  used t o  s t u d y  

development  p o l i c i e s  i n  f i s h e r i e s  by showing c o n c e p t u a l l y  

how N i g e r i a ' s  f i s h e r i e s  c a n  be s t u d i e d  u s i n g  GSASA. 

An example o f  a s i m u l t a n e o u s  e q u a t i o n s  sys tem was g i v e n  

f o r  t h e  h a r v e s t i n g  b l o c k  (of F i g u r e  4 . 3 )  and problems 

a s s o c i a t e d  w i t h  i t s  u s e  d i s c u s s e d .  L a t e r ,  a c a s e  w a s  



made f o r  t h e  u s e  o f  n o n s t o c h a s t i c  e q u a t i o n s  i n  a n a l y s i s  

of d a t a .  The p r a c t i c a l i t y  o f  t h e  approach (GSASA) was 

t hen  demonstra ted  by c o n s t r u c t i n g  a  p r e l im ina ry  oper -  

a t i o n a l  model of a  component of N i g e r i a ' s  f i s h e r i e s  

s u b s e c t o r .  T h i s  model w i l l  be t e s t e d  and r e f i n e d  l a t e r  

i n  N ige r i a .  The p r e l im ina ry  model computes t o t a l  f i s h  

p roduc t i on  from a c t i v e  l a b o r  f o r c e ,  g e a r  u n i t s ,  and 

b o a t  e f f o r t s .  The amounts of  f i s h  p rocessed  and mar- 

ke ted  w e r e  cons ide red  p r o p o r t i o n a l  t o  t h e  amount caught  

o r  h a r v e s t e d .  Income and p r i c e s  a r e  gene ra t ed  s e p a r a t e l y  

w h i l e  r e s o u r c e  a l l o c a t i o n  d e c i s i o n  p r o c e s s e s  ( p r i v a t e  

and p u b l i c )  a r e  viewed a s  s e p a r a t e  b u t  i n t e r a c t i n g  

a s p e c t s  of  t h e  system. 

The need f o r  d a t a  i n  p o l i c y  a n a l y s i s  and t h e  

d a t a  requ i rements  of t h e  f i s h e r i e s  s u b s e c t o r  w e r e  d i s -  

cu s sed .  A pre l im ina ry  l i s t  o f  d a t a  t h a t  need t o  be  

c o l l e c t e d  was g iven  f o r  n i n e  d a t a  c a t e g o r i e s ;  t h i s  was 

fo l lowed by a  d i s c u s s i o n  of p rocedures  f o r  c o l l e c t i n g  

t h e  d a t a .  A s i x - s t a g e  r e s e a r c h  p l an  was o u t l i n e d .  T h i s  

was fo l lowed by a  d i s c u s s i o n  of pe rsonne l  needs  and 

p o s s i b l e  sou rce s  o f  r e s e a r c h  funds .  

Cos t s  and b e n e f i t s  w e r e  d i s c u s s e d  f i r s t  from a  

g e n e r a l  p e r s p e c t i v e  and t h e n  w i t h  s p e c i f i c  r e f e r e n c e  

t o  o u r  proposed r e s e a r c h  p r o j e c t .  I n  d i s c u s s i n g  s p e c i f i c  

c o s t s  and b e n e f i t s  of t h e  p r o j e c t ,  bo th  monetary and 

nonmonetary c o s t s  and b e n e f i t s  t o  o r d i n a r y  N i g e r i a n s ,  



f i shermen ,  i n v e s t i g a t o r s ,  and t h e  government w e r e  con- 

s i d e r e d .  The b e n e f i t s  of  t h e  p r o j e c t  w e r e  seen  t o  be  

g r e a t e r  t han  t h e  c o s t s  of  it. 

General  Conclus ions  

Even though t h e  p o t e n t i a l  u s e f u l n e s s  o f  t h e  

approach proposed h e r e  i s  i n  i t s  promise f o r  p o l i c y ,  

program and p r o j e c t  problem a n a l y s i s ,  t h e  exercise 

has  helped l a y  a  b a s i s  f o r  unders tand ing  t h e  N ige r i an  

f i s h e r i e s  i n d u s t r y ,  p o l i c y  f o r m u l a t i o n ,  and r e s e a r c h  

a c t i v i t i e s  and t h e i r  c o o r d i n a t i o n .  I t  a l s o  provided a 

r e s e a r c h  approach f o r  problem a n a l y s i s .  

From t h i s  e x e r c i s e  we have been a b l e  t o  p u t  

t o g e t h e r  an  i n i t i a l  d e s c r i p t i o n  of  t h e  N ige r i an  f i s h e r i e s  

i n d u s t r y  (Chapter  I) which l e d  t o  a  u s e f u l  p r e l i m i n a r y  

i d e n t i f i c a t i o n  of  problems and needs  o f  t h e  i n d u s t r y  

(Chapte rs  I and 111). It was obv ious  from t h e  d e s c r i p t i o n  

of  Chap te r s  I and I11 t h a t  t h e  i n d u s t r y  s u f f e r e d  from a  

l a c k  of  f e d e r a l  c o o r d i n a t i o n  of p o l i c i e s  and r e s e a r c h  

a c t i v i t i e s .  Because of  t h i s  l a c k  of  c o o r d i n a t i o n ,  

n a t i o n a l  p o l i c y  r e s e a r c h  r e s u l t s  a r e  n o t  now a v a i l a b l e  

f o r  u s e .  

The model proposed i n  Chap te r s  I V  and V showed 

t h e  f i s h e r i e s  i n d u s t r y  a s  a  subsystem of t h e  n a t i o n a l  

economy (F igu re  4 . 1 )  which i m p l i e s  t h a t  f i s h e r i e s  a s  

a  system must be  viewed w i t h i n  a  l a r g e r  sys tem even 

though it c a n  be s t u d i e d  a s  a  s e p a r a t e  system (F igu re  4 . 3 ) .  



From t h e  c o n s t r u c t i o n  of  t h e  p r e l i m i n a r y  model 

of C h a p t e r s  I V  and V and t h e  subsequen t  r e s e a r c h  p l a n  of 

Chapter  V I ,  w e  c a n  c o n c l u d e  t h a t  t h i s  s t u d y  h a s  been 

u s e f u l  i n  i d e n t i f y i n g  d a t a  needs  and r e q u i r e m e n t s  b o t h  

from t h e  f i s h e r i e s  s u b s e c t o r  and from nonf i s h i n g  s e c t o r s ;  

and a l s o  i n  compi l ing  a  p r e l i m i n a r y  l i s t  of  r e l e v a n t  

d a t a  t h a t  w i l l  be r e q u i r e d  f o r  o p e r a t i o n a l i z i n g  t h e  

model. 

We emphasized t h e  need f o r  a  f l e x i b l e  approach  

f o r  p o l i c y  a n a l y s i s  because  most of t h e  e x i s t i n g  

s p e c i a l i z e d  t e c h n i q u e s  a r e  e i t h e r  i n a d e q u a t e  f o r  p o l i c y  

a n a l y s i s  o r  a r e  u s u a l l y  used p r e m a t u r e l y .  Development 

p l a n n e r s  a r e  a lways  s e e k i n g  t h e  s i m u l t a n e o u s  achievement  

of  m u l t i p l e  o b j e c t i v e s  from t h e i r  l i m i t e d  r e s o u r c e s  

t h r o u g h  d i f f e r e n t  p o l i c i e s .  There  a r e  f o u r  fundamenta l  

d i f f i c u l t i e s  t h a t  may be  encoun te red  i n  s e l e c t i n g  t h e  

p o l i c y  and/or  program which w i l l  b e s t  s o l v e  t h i s  

development  problem. These d i f f i c u l t i e s  a r e :  [a)  t h e  

absence  of a common denominator  among t h e  "goods" be ing  

sough t  by p l a n n e r s  and t h e  "bads"  b e i n g  a v o i d e d ;  [b) t h e  

absence  of  i n t e r p e r s o n a l  v a l i d i t y  i n  a  common denominator  

when one  i s  a v a i l a b l e ;  (c)  t h e  absence  of t h e  second 

o r d e r  c o n d i t i o n s  n e c e s s a r y  t o  maximize t h e  common 

denomina to r ;  and (d) t h e  absence  of  an a p p r o p r i a t e  

decis ion-making r u l e  f o r  choos ing  t h e  r i g h t  p o l i c y  



and/or a c t i o n  among many a l t e r n a t i v e s  open t o  t h e  p l a n n e r ,  

e s p e c i a l l y  when knowledge is  i m p e r f e c t .  

Many of  t h e  s p e c i a l i z e d  t e c lmiques ,  p a r t i c u l a r l y  

LP, assume t h e  e x i s t e n c e  of  a  s i n g l e  o b j e c t i v e  which can  

be maximized o r  minimized,  t h e  e x i s t e n c e  o f  t h e  mathema- 

t i c a l l y  neces sa ry  second-order c o n d i t i o n  f o r  t h e  e x i s t e n c e  

o f  a  maximum, and a  d e c i s i o n  r u l e .  I m p l i c i t  i n  t h e  

assumpt ion of  t h e  e x i s t e n c e  of  a  s i n g l e  o b j e c t i v e  i s  

t h e  e x i s t e n c e  of  a  common denominator which i s  i n t e r -  

p e r s o n a l l y  comparable i f  proposed changes damage some 

pe r sons  i n  o r d e r  t o  b e n e f i t  o t h e r s .  I n  LP o b j e c t i v e s  

a r e  a l s o  t r e a t e d  a s  g iven ,  t h u s  e l i m i n a t i n g  t h e  need 

f o r  i n t e r a c t i o n  between i n v e s t i g a t o r s  and p o l i c y  makers 

t o  de t e rmine  v a l u e s .  Thus t h e  s p e c i a l i z e d  t e c h n i q u e s ,  

e s p e c i a l l y  LP, c o n s t r a i n e d  by s i n g l e  o b j e c t i v e  f u n c t i o n s ,  

a r e  i nadequa t e  f o r  s o l v i n g  developmenta l  problems i n  

t h e  s e n s e  t h a t  t hey  c o n t r i b u t e  l i t t l e  t o  r e s o l u t i o n s  of  

t h e  f i r s t  d i f f i c u l t y .  I f  t hey  a r e  t o  be used t o  

e v a l u a t e  t h e  consequences of  p o l i c i e s  and programs 

which impose l o s s e s  on some i n  o r d e r  t o  c o n f e r  b e n e f i t s  

on o t h e r s ,  then  t h e  second d i f f i c u l t y  must be r e s o l v e d .  

Premature a p p l i c a t i o n  o f  maximizing t e chn iques  w i t h o u t  

r e s o l v i n g  t h e s e  d i f f i c u l t i e s  produces i n a p p r o p r i a t e  and 

mi s l ead ing  s o l u t i o n s  t o  developmental  problems. I n t e r -  

a c t i o n  among i n v e s t i g a t o r s  and p o l i c y  makers i s  neces sa ry  

f o r  r e s o l v i n g  t h e s e  d i f f i c u l t i e s  and t h e  f l e x i b i l i t y  

of GSASA p rov ides  t h i s  i n t e r a c t i o n .  



L i k e  LP and NLP, benef  i t - c o s t  a n a l y s i s  h a s  

s p e c i f i c  r e q u i r e m e n t s  and a s s u m p t i o n s .  I t  a l s o  r e q u i r e s  

t h a t  t h e  f o u r  fundamen ta l  d i f f i c u l t i e s  b e  r e s o l v e d  f o r  

i t s  m e a n i n g f u l  a p p l i c a t i o n s .  S i n c e  i t s  d e c i s i o n  r u l e  

i s  based  on t h e  b e n e f i t / c o s t  r a t i o ,  it a l s o  r e q u i r e s  a  

common denomina to r  t o  q u a n t i f y  and c o n s t r u c t  a b e n e f i t /  

c o s t  r a t i o .  I n  C h a p t e r  V I I  w e  d i s c u s s e d  t h e  i m p o s s i -  

b i l i t y  o f  q u a n t i f y i n g  a l l  t h e  b e n e f i t s  t h a t  may a c c r u e  

t o  a  n a t i o n  from any development  p r o j e c t .  

R e g r e s s i o n  a n a l y s i s  depends  e n t i r e l y  on c r o s s -  

s e c t i o n  and /o r  time-series d a t a  and c l a s s i c a l  r e g r e s s i o n  

a s s u m p t i o n s  o f  n o r m a l i t y ,  i ndependence  o f  e x p l a n a t o r y  

v a r i a b l e s  o r  a b s e n c e  o f  m u l t i c o l l i n e a r i t y ,  homoskedas- 

t i c i t y ,  e t c .  f o r  i t s  u s e .  T h e s e  a s s u m p t i o n s  a r e  u s u a l l y  

u n s a t i s f i e d  i n  t h e  real  wor ld  and t h i s  l i m i t s  t h e  u s e -  

f u l n e s s  o f  t h i s  a p p r o a c h .  

F u r t h e r m o r e ,  t h e  models  and components  i n v o l v i n g  

t h e  u s e  of  s p e c i a l i z e d  t e c h n i q u e s  o f t e n  c o n s i s t  o f  

s i m u l t a n e o u s  e q u a t i o n s  r e q u i r i n g  e x p a n s i v e  m a t r i x  

i n v e r s i o n s .  Such e x p a n s e s  make r e t o o l i n g  and r e f i n i n g  

o f  mode l s  d i f f i c u l t .  

The f l e x i b i l i t y  o f  GSASA a l l o w s ,  o n  t h e  o t h e r  hand ,  

t h e  u s e  o f  LP and NLP w i t h i n  i t s  framework when c o n d i t i o n s  

f o r  t h e i r  u s e  a r e  s a t i s f i e d  t h u s  i n c o r p o r a t i n g  wha teve r  

a d v a n t a g e s  t h e r e  a r e  i n  t h e i r  u s e .  A l s o ,  t h e  f l e x i -  

b i l i t y  o f  GSASA w i t h  r e s p e c t  t o  t y p e s  and s o u r c e s  o f  



d a t a  f o r  e s t i m a t i n g  v a l u e s  o f  pa ramete rs  and endogenous 

v a r i a b l e s  may make GSASA a  cheaper  approach t o  u s e  t h a n  

t h e  s p e c i a l i z e d  t e chn iques  because  m a t r i x  i n v e r s i o n s  

may n o t  be neces sa ry .  

The f l e x i b i l i t y  o f  GSASA, i n  a d d i t i o n ,  

p rov ides  a  means f o r  computing t h e  consequences o f  con- 

templated cou r se s  o f  a c t i o n  t h rough  time, i n  view of  

what i s  known about  t h e  system. These consequences can  

be cons ide red  du r ing  i n t e r a c t i o n  among p o l i c y  makers 

and i n v e s t i g a t o r s  w i t h  a  view t o  f u r t h e r  deve lop ing ,  

ex t end ing ,  and r e f i n i n g  knowledge of t h e  v a r i o u s  "goods" 

and "bads . "  T h i s  may r e s o l v e  t h e  f i r s t  two d i f f i c u l t i e s .  

Secondly,  t h e  i n t e r a c t i o n  approach can  a l s o  be used t o  

e s t a b l i s h  t h e  sequence i n  which d i f f e r e n t  a c t i o n  programs 

should  be under taken ,  t h u s  r e s o l v i n g  t h e  o r d e r  problem. 

T h i r d l y ,  consequences o f  a l t e r n a t i v e  d e c i s i o n  r u l e s  can  

be p ro  j e c  t e d  and s t u d i e d  and,  th rough  i n t e r a c t i o n  a g a i n ,  

a decision-making r u l e  chosen.  

GSASA i s  an i t e r a t i v e  p r o c e s s  which i n c l u d e s  

a l l  t h e  s t e p s  of t h e  s c i e n t i f i c  method b u t  s u p e r i o r  t o  

it because  of  t h e  i n t e r a c t i o n  it (GSASA) pe rmi t s .  It is  

analogous  t o  t h e  Bayesian approach i n  i t s  f i r s t  two 

s t a g e s  b u t  s u p e r i o r  t o  i t  because  it can  handle  m u l t i p l e  

o b j e c t i v e s  and c r i t e r i a ,  a  p roces s  it handles  i n  i t s  

s t a g e  111. 



While GSASA i s  f l e x i b l e  enough t o  i n c o r p o r a t e  

t h e  u s e  of  s imul taneous  systems of e q u a t i o n s  o f  t h e  

Cowles Commission v a r i e t y ,  w e  can conc lude  from t h e  

d i s c u s s i o n  o f  mathemat ica l  modeling and t h e  u se  o f  

n o n s t o c h a s t i c  e q u a t i o n s  (Chapter  I V )  t h a t  when con- 

d i t i o n s  f o r  t h e i r  use a r e  n o t  s a t i s f i e d  t h e  u s e  o f  

e x a c t  e q u a t i o n s  may be  p r e f e r r e d .  

The p r e s e n t a t i o n  of  GSASA model i n  d iagrams a s  

i n  Chapter  I V  f a c i l i t a t e s  i n t e r a c t i o n  w i t h  p o l i c y  makers 

and i n t e r a c t i o n  i s  t h e  f o c a l  p o i n t  of  t h e  approach.  

From t h e  problems of  r e s e a r c h  d i s c u s s e d  i n  

Chapter  I and t h e  r e s e a r c h  p l an  p r e s e n t e d  i n  Chapter  V I ,  

it can  be concluded t h a t  team r e s e a r c h  work i nvo lv ing  

bo th  t e c h n o l o g i s t s  and i n s t i t u t i o n a l i s t s  i s  needed. I t  

i s  th rough  t h e  c o o p e r a t i o n  o f  Niger ian  i n v e s t i g a t o r s ,  

d e c i s i o n  makers,  and i t i n e r a n t  r e s e a r c h e r s  and consu l -  

t a n t s  t h a t  t h e  s t udy  proposed h e r e  can  ach i eve  i t s  

o b j e c t i v e  of p rov id ing  in format ion  f o r  s e l e c t i n g  t h e  

b e s t  among s e v e r a l  p o l i c y  a l t e r n a t i v e s .  The r e s e a r c h  

expe r i ence  o f  i t i n e r a n t  r e s e a r c h e r s  and c o n s u l t a n t s  

over  a  wide range  o f  s u b j e c t s  and c o u n t r i e s  (developed 

and deve lop ing )  w i l l  be  a  tremendous a s s e t  t o  t h e  t y p e  

of  s t udy  envisaged i n  t h i s  t h e s i s .  

The model, a s  concep tua l i zed  i n  Chapte r  IV, i s  

n o t  l i m i t e d  t o  t h e  canoe component a s  might  be i n f e r r e d  

from Chapter  V .  I t  can  be u sed ,  by s l i g h t  m o d i f i c a t i o n s  



of  e q u a t i o n s  i n  Chapter  V, t o  s t u d y  l a k e  f i s h e r i e s ,  pond 

f i s h e r i e s ,  r i v e r i n e  and i n d u s t r i a l  mar ine  f i s h e r i e s  

( t r a w l i n g  and d i s t a n t - w a t e r ) ,  

I n  t h e  c a s e  of l a k e  f i s h e r i e s  t h e  biomass s o u r c e  

becomes t h e  l a k e  and t h e  p o t e n t i a l  y i e l d  can  be  more 

e a s i l y  de te rmined  t h a n  t h a t  of  t h e  c o a s t a l  w a t e r s .  The 

c o n t r o l  of  f i s h  growth becomes e a s i e r  because  of  t h e  

l a k e ' s  l i m i t e d  a r e a .  The v i l l a g e s  a r e  fewer i n  number 

and hence t h e  popu l a t i on  can  be fo l lowed  m o r e  e a s i l y .  

The same p r o c e s s e s  of h a r v e s t i n g ,  p r o c e s s i n g ,  and d i s -  

t r i b u t i o n  which a r e  fo l lowed i n  the canoe component a r e  

fo l lowed  i n  t h e  l a k e  f i s h e r i e s .  The r i v e r i n e  and pond 

f i s h e r i e s  f o l l o w  e s s e n t i a l l y  t h e  same p a t t e r n s  and can 

be  modeled i n  t h e  same way. 

The i n d u s t r i a l  mar ine  ( t r a w l i n g  and d i s t a n t -  

w a t e r )  f i s h e r i e s  a r e  d i f f e r e n t  i n  two ways. They o p e r a t e  

f a r t h e r  o u t  on t h e  s e a  and r e q u i r e  l a r g e  c a p i t a l  i n v e s t -  

ments .  Otherwise  t h e y  a r e  b a s i c a l l y  t h e  same a s  t h e  

canoe component. They c a n  a l s o  be  modeled i n  t h e  same 

way, t h e  o n l y  e x c e p t i o n  i s  t h a t  wh i l e  t h e  canoe f i s h i n g  

u n i t  has  p a r t  of  i t s  l a b o r  requ i rement  s u p p l i e d  by t h e  

f ami ly ,  a lmost  a l l  of  t h e  i n d u s t r i a l  f i s h i n g  u n i t  h i r e s  

i t s  l a b o r .  While t h e  t r a w l i n g  u n i t s  d o  n o t  se l l  f r e s h  

f i s h ,  t h e  canoe u n i t s  d o .  A l l  t h e s e  d i f f e r e n c e s  c an  b e  

handled by modifying t h e  r e l e v a n t  e q u a t i o n s  t o  d e s c r i b e  

t r a w l i n g  i n s t e a d  o f  canoeing b u t  t h e  p r i n c i p l e  a s  pre-  

s e n t e d  i n  Chapter  I V  remains  unchanged. 



I n  Chap te r  V ,  p roce s s ing  and d i s t r i b u t i o n  

(market ing)  a r e  no t  modeled s e p a r a t e l y  b u t  t h e y  c a n  be .  

A s  ou r  knowledge of the system improves,  i t  may be 

nece s sa ry  t o  model t h e s e  p r o c e s s e s  s e p a r a t e l y  i n  o r d e r  

t o  e v a l u a t e  p o l i c i e s  t h a t  a r e  des igned  t o  e f f e c t  changes  

i n  them. 

Our model, i f  compute r ized ,  c a n  e a s i l y  and 

cheap ly  perform s e n s i t i v i t y  tests  t o  de t e rmine  whether  

any p o l i c y  ha s  m e r i t  under  changes  i n  v a r i o u s  e lements  

of  t h e  sys tem and o f  the b a s i c  d a t a .  An impor t an t  

advan tage  of t h i s  t y p e  of  model i s  t h a t  t h e  s e n s i t i v i t y  

tests may a l s o  r e v e a l  t h a t  c e r t a i n  d a t a  do n o t  have t o  

be  made more a c c u r a t e  because  t h e  f i n d i n g s  o r  r e s u l t s  

a r e  more s e n s i t i v e  t o  o t h e r  e lements  i n  t h e  sys tem and 

t h a t  c o n v e r s e l y  o t h e r  d a t a  d o  have t o  be made more 

a c c u r a t e .  T h i s  i m p l i e s  t h a t  ou r  proposed r e s e a r c h  

can  h e l p  i d e n t i f y  r e l e v a n t  d a t a  needs  and f o c u s  sub- 

sequen t  s t u d i e s  more s h a r p l y  on t h e  c r u c i a l  d a t a  and 

avoid  t h e  c o s t  of  c o l l e c t i n g  i r r e l e v a n t  d a t a .  

The model can  a l s o  b e  used t o  s t u d y  f i s h e r m e n ' s  

p e r c e p t i o n s ,  r e a c t i o n  t h r e s h o l d s ,  and d e c i s i o n  making 

a s  i n d i c a t e d  i n  Chapter  V .  Another a r e a  of  s t u d y  t h a t  

t h e  model can be used i n  i s  t h e  r e s o u r c e  and manpower 

movement ( m i g r a t i o n )  between t h e  f i s h e r i e s  s u b s e c t o r  

and t h e  r e s t  of t h e  economy th rough  a  d e t a i l e d  s t u d y  o f  

"market  and i n t e r - s e c t o r a l  t r a d e "  o f  F i g u r e  4 . 1 .  



I n  summary, t h i s  t h e s i s  shows t h a t  GSASA can be 

used t o  c o n s t r u c t  a  f i s h e r i e s  model u s e f u l  and v a l u a b l e  

i n  N i g e r i a ' s  s t r u g g l e  a g a i n s t  u n c e r t a i n t y  and l a c k  of  

d a t a  i n  t h e  developmenta l  p l ann ing  p r o c e s s .  I t  c a n  

p rov ide  a  comprehensive view of a  complex and dynamic 

sys tem w h i l e  a t  t h e  same time f a c i l i t a t i n g  i n t e r a c t i o n s  

and p o l i c y  expe r imen t a t i on  and m o t i v a t e  m u l t i d i s c i p l i n a r y  

r e s e a r c h .  The approach may c a l l  f o r  a  h i g h  i n i t i a l  c o s t  

which r e f l e c t s  t h e  c o s t s  of  d a t a  c o l l e c t i o n  o r  a cqu i -  

s i t i o n ,  p r o c e s s i n g ,  and model b u i l d i n g  b u t  i t  w i l l  have 

a  r e l a t i v e l y  low r e c u r r e n t  c o s t  a s  t h e  model i s  used t o  

e x p l o r e  a  m u l t i t u d e  of  p o l i c y  a l t e r n a t i v e s .  

S p e c i f i c  Conc lus ions  

Apar t  from c o n t r i b u t i n g  a  comprehensive overv iew 

of N ige r i an  f i s h e r i e s  w i t h  r e s p e c t  t o  r e s e a r c h  a c t i v i t i e s ,  

p roduc t i on  p r o c e s s ,  r e s o u r c e s ,  p r o c e s s i n g ,  and marke t i ng ;  

a  comprehensive i d e n t i f i c a t i o n  of  f i s h e r i e s  development 

needs  and problems;  a  p r e l i m i n a r y  model f o r  s t u d y i n g  

f i s h e r i e s  p o l i c y  problems;  a  r e s e a r c h  p l a n  t o  s t udy  

f i s h e r i e s  p o l i c i e s  a t  b o t h  t h e  s t a t e  and n a t i o n a l  l eve l s ;  

a  b a s i s  f o r  e s t a b l i s h i n g  d a t a  bank f o r  N ige r i an  f i s h e r i e s ;  

and showing t h a t  i t  i s  p o s s i b l e  t o  u s e  GSASA f o r  f i s h -  

eries p o l i c y  and program a n a l y s i s  t h i s  t h e s i s  h a s  l e d  

t h e  a u t h o r  t o  t h e  f o l l o w i n g  s p e c i f i c  c o n c l u s i o n s .  



1. From t h e  a n a l y s i s  of  needs  (Chapter  111) it c a n  

be  concluded t h a t :  

a .  m a l n u t r i t i o n  i s  a s e r i o u s  problem; 

b. l a c k  of e f f e c t i v e  demand c o n t r i b u t e s  t o  low 

p r o t e i n  i n t a k e s ;  

c .  f i s h e r i e s  can  be  developed a s  one  o f  t h e  

pr imary  s o u r c e s  of  p r o t e i n  e s p e c i a l l y  i n  

t h e  s o u t h e r n  s t a t e s  where l a c k  of  e f f e c t i v e  

demand c o n t r i b u t e s  t o  t h e  low i n t a k e s  of  

p r o t e i n ;  

d .  p r o v i d i n g  i n f o r m a t i o n  t h r o u g h  d a t a  c o l l e c t i o n  

and p o l i c y  a n a l y s i s  i s  a n e c e s s a r y  s t e p  t o  

s e e k i n g  s o l u t i o n s  t o  deve lopmenta l  problems;  

and 

e .  r e s e a r c h  e f f o r t s  a r e  an a d m i s s i b l e  component 

of  a  p o l i c y  d e s i g n e d  t o  s e e k  s o l u t i o n s  t o  

developmenta l  problems.  

2 .  I n  tlle p r e l i m i n a r y  s t a g e s  cf a r e s e a r c h  p r o j e c t  

i n  a n  LDC l a c k i n g  t i m e  series d a t a ,  i t  may b e  

p remature  t o  u s e  s i m u l t a n e o u s  e q u a t i o n s  sys tem 

of  t h e  Cowles Commission v a r i e t y  f o r  model ing  

a n  economic s e c t o r .  I n  a d d i t i o n  p remature  u s e  

of specialized t e c h n i q u e s  s u c h  a s  L P ,  b e n e f i t /  

co:;t , i r i ~ l y s i s ,  c tc  . , w i l l  1c.nd t o  misleacl ing 



p r e s c r i p t i v e  i n fo rma t ion .  However, when t h e  

r u l e s  f o r  t h e i r  u s e  a r e  s a t i s f i e d  GSASA is 

f l e x i b l e  enough t o  i n c o r p o r a t e  them. 

3 .  Because of problems a s s o c i a t e d  w i t h  e r r o r  e lements  

d e a l i n g  w i t h  behav io r  and t h o s e  a s s o c i a t e d  w i t h  

agg rega t i on ;  and because  

a .  e x a c t  e q u a t i o n s  pe rmi t  t h e  s t u d y  of  conse-  

quences of p o l i c y  a l t e r n a t i v e s  under s t r i c t l y  

g iven  set o f  p r i c e s  and assumed known t e c h -  

nology; 

b. a  l a r g e  p a r t  of economic t h e o r y  was r e c e i v e d  

i n  t h e  form of e x a c t  e q u a t i o n s ;  and 

c .  e x a c t  e q u a t i o n s  c a n  b e  a  means o f  r e a c h i n g  

r ea sonab ly  r e a l i s t i c  e x p l a n a t i o n s  of  how t h e  

p r i v a t e  and p u b l i c  d e c i s i o n  p r o c e s s e s  i n t e r -  

a c t  t o  a f f e c t  a sys tem o r  i t s  components i t  

i s  concluded that e x a c t  e q u a t i o n s  a r e  more 

a p p r o p r i a t e  f o r  t h e  p r e l i m i n a r y  s t a g e  of ou r  

s t u d y  . 
4 .  Because of  new and b e t t e r  i n fo rma t ion  which can  

be made a v a i l a b l e  t o  a d m i n i s t r a t o r s  t o  make t h e i r  

a d m i n i s t r a t i o n  of s c a r c e  r e s o u r c e s  g e n e r a t e  

b e t t e r  performance,  t h u s  g i v i n g  them c r e d i t  f o r  

improved performance of  t h e  sys tem,  i t  can  be 



concluded that t h i s  p r o j e c t  p rov ides  an oppor- 

t u n i t y  f o r  a d m i n i s t r a t o r s  t o  perform t h e i r  d u t i e s  

more adequa te ly .  

5 .  Because t h i s  p r o j e c t  w i l l  p rov ide  

a .  a  b a s i s  f o r  d a t a  c o l l e c t i o n ;  

b.  a  model f o r  ana lyz ing  programs, p r o j e c t s ,  

and p o l i c y  a l t e r n a t i v e s ;  

c .  a  p rocess  of on-the-job t r a i n i n g  f o r  govern- 

ment personne l ;  

d .  t e ach ing  m a t e r i a l s  f o r  u n i v e r s i t y  personne l ;  

a  nd 

e .  informat ion i n  t h e  form of  new i d e a s  and new 

concepts  of problems and needs ,  new s c i e n t i f i c  

i n fo rma t ion ,  new t e c h n i c a l  concep t s ,  models 

and t h e o r i e s  and new s k i l l s  and m a t e r i a l s  a l l  

of which have v a l u e s  t h a t ,  though unquant i -  

f i a b l e ,  can be a p p r e c i a t e d ,  it can be con- 

cluded t h a t  it i s  no t  always necessary  t o  

q u a n t i f y  b e n e f i t s  be fo re  they  can be per -  

ce ived .  

6 .  Because it i s  necessary  t o  j u s t i f y  and provide  

a  sound b a s i s  f o r  f e d e r a l  a l l o c a t i o n  of funds  t o  

s t a t e s ,  m i n i s t r i e s  and depar tments ,  it is  

e s s e n t i a l  t o  have in format ion  on t h e  performance 

of  p rev ious ,  p r e s e n t ,  and p r o j e c t e d  programs, 



p r o j e c t s ,  and p o l i c i e s ;  and because  GSASA p r o v i d e s  

an  approach f o r  o b t a i n i n g  such  i n fo rma t ion  it 

can  be concluded t h a t  t h i s  p r o j e c t  c a n  h e l p  

a d m i n i s t r a t o r s  i n  t h e i r  s e a r c h  f o r  i n fo rma t ion  

neces sa ry  f o r  making a good case f o r  t h e i r  

depar tments .  

7 .  From t h e  d i s c u s s i o n  of  c o s t s  and b e n e f i t s  

(Chapter  V I I )  it can be  concluded t h a t  c o s t s  

depend on p r i c e  ( s a l a r y )  of  r e s e a r c h e r s ,  p r i c e  

o f  r e s e a r c h  f a c i l i t i e s ,  and p o l i t i c a l  s i t u a t i o n  

i n  t h e  p a r t i c u l a r  coun t ry  and t h a t  by u s i n g  

e x i s t i n g  i n fo rma t ion  w e  c an  r educe  c o s t s  w i t h o u t  

reduc ing  b e n e f i t s .  It can  a l s o  be  concluded t h a t  

costs o f  a  r e s e a r c h  p r o j e c t  i nc lude :  ( a )  o r d i n a r y  

c i t i z e n ' s  o p p o r t u n i t y  c o s t s ;  (b)  f i s h e r m a n ' s  

o p p o r t u n i t y  c o s t s  o f  g i v i n g  up h i s  o l d  ways o f  

l i f e ,  e . g . ,  h i s  t r a d i t i o n a l  t e c h n i q u e s  g i v e n  up 

t o  adopt  new modern t e c h n i q u e s ,  e a r n i n g s  g iven  

up f o r  t h e  t i m e  s p e n t  w i t h  i n v e s t i g a t o r s  and t h e  

t i m e  s p e n t  i n  l e a r n i n g  new s k i l l s ,  and c o s t  of  

s eek ing  new jobs ;  (c) i n v e s t i g a t o r s '  o p p o r t u n i t y  

c o s t s  and (d) c o s t s  t o  t h e  government. 

The s p e c i f i c  b e n e f i t s  i n c l u d e  e l i m i n a t i o n  o r  

r e d u c t i o n  o f  m a l n u t r i t i o n  f o r  t h e  ave rage  or 

o r d i n a r y  c i t i z e n  and f o r  ( a )  t h e  f i sherman  

b e n e f i t s  i n c l u d e :  i. a v a i l a b i l i t y  o f  i n fo rma t ion  



on new t e c h n i q u e s ,  new m a t e r i a l s ,  government 

p o l i c i e s ,  p r i c e s ,  biomass s o u r c e s ,  and on i n p u t  

procurement ,  ii. i n c r e a s e d  income and e f f e c t i v e  

demand, and iii. b e t t e r  n u t r i t i o n ;  (b)  t h e  

i n v e s t i g a t o r s ' b e n e f i t s  i n c l u d e :  i. p e r s o n a l  

s a t i s f a c t i o n ,  ii. a c q u i s i t i o n  o f  t e a c h i n g  

m a t e r i a l s ,  new knowledge and m a t e r i a l  f o r  pub- 

l i c a t i o n s ,  iii. i n c r e a s e d  income t h r o u g h  pro-  

mot ion ,  i v .  p r o f e s s i o n a l  r e c o g n i t i o n  and v .  

e s t a b l i s h m e n t  o f  g o v e r n m e n t / u n i v e r s i t y  r e l a t i o n -  

s h i p ;  (c) t h e  government b e n e f i t s  i n c l u d e :  i. 

expanded d a t a  b a s e  f o r  p o l i c y  a n a l y s i s ,  ii. 

e s t a b l i s h m e n t  o f  permanent d a t a  c o l l e c t i o n  pro-  

cess, iii. c o n t i n u o u s  f low o f  d a t a  from t h e  

i n d u s t r y  f o r  p o l i c y  a n a l y s i s  and program and 

p r o j e c t  e v a l u a t i o n ,  i v .  a c q u i s i t i o n  o f  a  model ,  

t e s t e d ,  r e f i n e d ,  and d e s i g n e d  f o r  p o l i c y  a n a l y s i s  

and which is  r e p e a t a b l e  a t  low c o s t  f o r  o b t a i n i n g  

c r i t e r i a  v a r i a b l e s  f o r  d e c i s i o n  making, v .  

a c q u i s i t i o n  o f  i n f o r m a t i o n  from f i s h e r i e s  s e c t o r  

a n a l y s i s  f o r  u s e  w i t h  o t h e r  a g r i c u l t u r a l  sub-  

s e c t o r s  and f o r  c o n s t r u c t i n g  f i s h e r i e s  p o r t i o n  

of a g r i c u l t u r a l  i n p u t / o u t p u t  t a b l e s  which a r e  

u s e f u l  f o r  i n t e r -  and i n t r a - m i n i s t e r i a l  i n t e r -  

a c t i o n s ,  v i .  on- the- job  t r a i n i n g  f o r  government 

p e r s o n n e l ,  v i i .  a v a i l a b i l i t y  o f  t e a c h i n g  



m a t e r i a l  and t r a i n i n g  o p p o r t u n i t i e s  f o r  t h e  

government and p r i v a t e  s e c t o r ' s  s t a f f  i n  t h e  

u n i v e r s i t i e s ,  v i i i .  a v a i l a b i l i t y  of h igh ly  

t r a i n e d  p o t e n t i a l  s t a f f  from t h e  g radua te  

a s s i s t a n t s  f o r  t h e  planning d i v i s i o n s  of s t a t e  

and f e d e r a l  m i n i s t r i e s ,  ix. a v a i l a b i l i t y  of 

ana lyses  of consequences of po l i cy  a l t e r n a t i v e s  

and p r o j e c t i o n s  of c r i t e r i a  v a r i a b l e s  every  t ime 

t h e  model i s  used,  and x .  es tab l i shment  of uni-  

versi ty/government r e l a t i o n s h i p .  

From t h e  foregoing it can  be s t a t e d  t h a t  t h e  

b e n e f i t s  t h a t  w i l l  be d e r i v e d  from t h i s  proposed 

r e s e a r c h  p r o j e c t  a r e  much more than  it w i l l  c o s t .  
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