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P roduct ive inve s tment suppo rted by Gove rnment has includ ed 
some ' diversi fication fund s '  and effo rt s t o  devel op s ome 
forward-l inkage indus t rial i sat ion bas ed on the coconut 
indus t ry at poin t s  in the pe r iphe ry . The viab il ity of some of  
t he se ini tiative s is  in que s t ion , while others have failed . 
Some impo rtan t  private innovat ions have been only weakly 
suppo rted . 

Wha t  i s  suggested he re is  no t a mas sive inc rease in 
Government int e rvention in t he reg ional economy . In so far as 
thi s is the implicatio n  o f  some earl ie r writing s , i t  is 
wi thdrawn . The region has abund ant en tre preneurship ; wha t it 
l acks is manag ement and capi tal . Wha t I do  urge i s  sel ective 
Gove rnmen t-funded or Gove rnment-suppo rted inve stment in 
c ritical areas , being se a transpo rt , f o rward-linkage indus t ry 
at s t rateg ic points and in Suva , and the revi tali sat ion of  t he 
production b ase . I urge Government suppo rt in the se areas 
because it seems evident t hat without such in te rvent ion there 
wi ll be onl y  a continuation o f  failure s , involving a 
collectively-sub stantial but ind ividually small deg ree o f  
private investment , the l o s s  of  whi ch wil l  b e  due t o  l ack o f  
capi t al- inten sive suppo rt in key areas . 

The se considerati ons clearl y have appl ication in o the r 
coconut-g rowing reg ions o f  the Paci fic , which have suffered 
simil ar or wo rse problems in recent ye ars . However , the Fij i 
ca se contains s pecial features in view o f  t he d iver sit y o f  the 
national economy , the s pec ial pl ace whi ch the pre sent coc onut 
di st rict s ho ld as he art l and of p re-c olonial Fij i ,  and t he 
hi st o rical circumst ances whi ch st i ll give thi s sparsely
popula ted reg ion a signi ficance in nat ional s ociety which i s  
d i spro po rti onate t o  i t s  po pul ation o r  i t s  rol e  in the economy . 
That the wel fare o f  t he coconut d i s t rict s i s  import ant to the 
Fij ian nation is  eviden t . Thi s pape r ha s se t out no t only to 
show how its economy ha s come to be reduced to its pre sent 
cond ition , but al so to argue that the economic si tuation still  
contains o pportuni t ies which , g iven the will , can be  used so 
as to res t o re a measure o f  economic he al th and all ow the 
reg ion again to con t r ibute mo re e f fect ively to t he nat ional 
good . 
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APPE NDI X I 

THE AGE AND AREA OF COCONUT PALMS 

THE FUZZ INESS OF DATA ON THE INDUSTRY 

In o rder to d i s cus s t he coconut indus t ry and the economy 
it support s , i t  i s  nece s s ary to re solve p roblems of dat a . 
Almost all data on thi s indus t ry are fuzzy . At many s t ages , 
the uni t  of  measurement in p roduct ion i s  t he bag , and t hi s  has 
t o  be converted to we ight by use o f  an averag e  o r  est imate . 
Areas , rat her t han t ree-count s ,  are used t o  measure t he 
p roduction base , but spacing varie s greatly . In 1 968 an 
average of 1 1 3 t ree s / ha was ob tained on sample plots , wi th a 
range be tween Prov inces from 2 6  to 1 98 ( Ca s l ey , 1 96 9 ) .  The 
no rmal plantat ion den s i t y  i s  between 1 40 and 1 7 0 t ree s / ha ,  at 
a spac ing of  8 . 2 t o  9 . 1 met res on a triangul ar dist ribut ion . 
Some v il l age g rove s are said to have ove r  2 50 t ree s / ha .  Given 
t hi s  v ar iabil ity , t he probl em of  rel ating production to area , 
and hence o f  di scus s ing p roduc t ivi t y , become s di f ficult . 

Re asons why the area measurement problem mus t be resolved 

Mo st sta temen t s  mad e  about the indus t ry , includ ing tho se 
contained in t he ba sic  d ocument s of t he recent Tree-c rop s  
Proj ect , include a se t o f  s eeming ly factual pie ces such as : 

( a ) t he indus t ry has been decl in ing ste ad ily , hi t by 
pe r iodic hurr icanes ,  low and fluctuating prices , and 
decl ining yield s  a s  t rees have age d ;  

( b) during the l ast two decad e s  average copra yield s have 
fallen f rom about 0 . 9 t / ha to le ss  t han 0 . 4 t / ha ;  

( c) yields are low d ue primar ily to the old age of palms ; 

( d) t he p roblem i s  t hat o f  an ag ing popul a t ion of  palms , 
the exact age group s  o f  which have no t been determin ed 
even by a s ample survey , but some of  which are reported 
t o  be over ninety years o f  age and the b ulk o f  s ixty to 
e ighty ye ars ; 

( e ) on mataqal i l and s t he den s i ty i s  high , wi th sel f  s own 
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seed l ing s add ing to the compe t i ti o n  as a furthe r recipe 
for  low yields ; 

( f )  whe re exces sive den si ty exi st s , parti cularly in 
communal lands which can have double t he no rmal d ensity  
of  1 46 palm s / ha , yield s would decl ine from averag e  
plantat ion p rac t ice t o  as low a s  0 . 2 5  t / ha ;  unde r good 
pl antation prac tice j us t  over 1 . 2  tonnes would be no rmal 
per ha ; 

( g) cond i t i ons fo r the planter were so bad 
depre s sion ye ars [ 1 930-43 ] that very few , 
spend ing money on repl anting ; afte rward s ,  
we re needed to pay o ff the old debt s , so 
s t agnated fo r some 25 years ; 

during the 
if any , we re 

some ye ars 
t he indus t ry 

( h )  as muc h as e ight y pe r cent o f  the repl anting and new 
plant ing carried out under t he sub sidy scheme after 1 9 63 
wa s a failure ; 

( i )  producers are rel uctant to invest in improvement s  
unde r cond i t ions o f  low coconut and co pra prices . 

All the se st a tement s  are derived , wi th only mino r verbal 
change s ,  f rom o f f icial document s or s ta tement s made during the 
last few ye ar s . Togethe r , they present a depres sing pic ture 
of  t he indus try .  It is very import ant , the refore , to 
est ab l i sh how far they are true . 

THE AREA UNDER COCONUT S  

Mi slead ing use o f  old data (Table 1 )  

No twi thstand ing the much lowe r figures ob ta ined by the 
Ag ricultural Censuse s of  1 9 68 and 1 97 8 ,  and by e st ima t ion f rom 
1 964 air  pho tog raphs , statemen t s  about the coconut area in 
o ff icial document s cont inue to pl ace it wi t hin t he 80-9 0 , 000 
ha rang e .  The 1 980 FAO s urvey c ited 88-8 9 , 000 ha ; t he basic  
d ocument o f  the Tree-c rop P roj ect ci te s 80-85 , 000 ha ; the 
JICA ( 1 97 8 )  repo rt on Taveun i  cites  88 , 890 ha in 1 97 7 .  Using 
the da ta pre sented in Table I . l it  is not di f ficul t  to t race 
the o rigin of the se e st imate s .  



TABLE I .  l :  ESTIMATES OF THE AGE OF COCONUTS IN FIJ I  

1950 e s t imate 1972  update 1978 census Taveuni only 1978 measurement 

Age gp Years ha % Age gp Years ha % Age gp Years ha % Age gp Years ha % 

Over 50 pre 1900 20 , 856 31 . 7 Over 72 p r e  1900 20 , 857  23 . 4  Over 80 pre 1898 8 , 329 1 2 . 5 Over 80 pre 189 8 870 8 . 0  

36-50 1900- 14  16 ' 8 1 1  25 . 5  5 7-72 1900- 14 16 ' 810 1 8 . 9  7 1-80 1 898-1907 1 , 085 10 . 0) 
) 

2 1 -35 1 9 1 5-29 14 ' 107  21 . 4  42-57 1 9 1 5-29 1 4 , 107 1 5 . 8  4 1-80 1 898-1937  1 5 , 325  2 3 . 0 61-70  1 908- 1 9 1 7  1 , 550 1 4 .  3) 
) 5 1 . 8  

8-20 1930-42 8 , 587  1 3 . 0  30-42 1930-4 2 8 , 586 9 . 6  51-60 19 18-1927  1 , 260 1 1 . 6 ) 
) 

0-7 1943-50 5 , 453  8 . 3  2 2-29 1943-49 5 , 454 6 . 1 4 1-50 1928-1937 1 , 7 30 1 5 . 9) 
) 

10-2 1 1950-6 1 2 , 1 74 2 . 4  2 1-40 1938- 1957 1 2 , 460 1 8 . 7 3 1-40 19 38- 1947 1 , 027  9 . 4) 
) 1 3 . 7  

0-9 1962- 7 1  2 1 , 044 23 . 6  21-30 1948-1957 464 4.  3)  

1 1-20 1958-1967  1 3 , 458 20 . 2  1 1-20 1958- 1967 1 , 242 1 1 . 4  

0- 10 1968- 1 9 7 7  1 7 , 058 25 . 6  0-10  1968-1977  1 , 648 1 5 . 2  

TOTAL (ha) 6 5 , 8 1 4  89 , 032 66 , 6 30 10 , 876 

Notes and Sources : 

1950 : Harwood ( 1 952) . Original data in acres . 
1972 : Cornelius and Lockhart-Smith ( 1974)  based on a table provided by the Department of Agriculture as 1972  age-d i s t r ibut ion of t rees . 

Original data in acres . n . b .  This table also appears a s  1 9 7 7  data i n  J I CA ( 1978)  presumably having been provided a s  such t o  the 
J I CA mission. 

1978 : Rothfield and Kumer ( 1980) . 
1978 : Taveuni : J I CA ( 1 9 78) . 

() 0 
() 0 � t-3 
t%'.1 
() 
0 z 0 � 
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The S il soe report of 1 9 63 s tated t hat t he coconut area 
had remained aro und 65 , 000 ha fo r a ' very l ong time ' . Si l so e  
quo ted a sector and age breakdown o f  a to t al of 65 , 8 1 4  ha , 
based on a survey by Harwood ( 1 95 2 ) in 1 95 0 . Generally in the 
fo rm o f  ' ye ars of age be fore pre sent ' ,  Harwood ' s  t able and 
d ata de rived from it have continued to appe ar up t o  t hi s d ay .  
New plant ing since 1 9 50 was added up t o  1 9 72  ( Co rnel ius and 
Lockhart-Sm ith , 1 97 4 ) ,  but appa rently no t sub se quent l y . 
Not hing is subt rac ted . The same t able , in t he f o rm  o f  ' years 
of age befo re pre sen t ' appears as  1 97 7  data in the JICA ( 1 97 8 ) 
re po rt ; pre sumably 1 900 i s  moved on t o  1 905 ? Da ta f rom t hi s  
table are then ci ted in the 1 980 FAO Re po rt o n  the Coconut 
Indus try , where it i s  sta ted t hat 3 7 , 000 of 88-89 , 000 ha a re 
over 5 8  ye ars old . In the same year , t he same val ue s  are 
ci ted by Sumbak in t he As ian Develo pment Bank re port on Sout h  
Pac ific  Ag ricul ture ( Ward and Pro cto r ,  ed s , 1 980 ) ,  whe re they 
are quo ted as t he p roduct o f  ' a  recent surve y ' . 

It i s  wo rth paus ing to consider the se ' very old coconut s '  
mo re care fully . Dur ing t he five ye ars 1 908-1 2 ,  when all 
pre- 1 90 0  coconut s would have been bearing , p roduction averag ed 
1 4 , 449 t / y r  ( Mc Paul , 1 9 63 ) .  If Harwood ' s  2 0 , 85 6  ha pl an t eq 
bef o re 1 900 represen t s  ac tual area o f  bearing trees at that 
time , me an yield would have been only 0 . 69 t / ha ,  which i s  
surpri sing ly l ow f o r  young trees . I f  t he mean yield in the se 
high-product ion years we re a con s e rva t ive 0 . 9 t / ha ,  t he area 
would have been only 1 6 , 000 ha ; if t he yield we re highe r  the 
area would have been s t ill smaller . Then , al t ho ugh i t  i s  
gene rally s t a ted tha t no area e s t imate s are av ail ab l e  befo re 
1 9 50 , t wo such e s t ima te s are ci t ed by Twyfo rd and Wright 
( 1 965 , p . 1 85 ) .  A 1 92 1  survey g ave 1 5 , 1 6 1 ha of bearing tree s 
and 5 , 62 4 ha o f  immature t rees , a total o f  2 0 , 876  ha . I f  this  
we re the bearing to tal in  1 92 7 -2 9 ,  when a pe ak mean production 
averaged 2 9 , 85 7 t / yr , me an yield would have been 1 . 43 t / ha ,  
whi ch i s  c red ible , t ho ugh ac tual yield would have been l ower 
because some 1 9 2 1 -2 4  plant ing wo uld al so have been in t he 
early-bearing stage . Yie ld in 1 92 1  i t se l f  was affec ted by 
hur ricane damage , but a 1 9 2 2  p roduc t ion of 2 2 , 548 tonnes would 
have yield ed 1 . 08 t / ha agains t  t he 1 92 1  bear ing area . One is 
fo rced to concl ude t hat Harwood ove r-e s t ima t ed t he p re-1 9 00 
area by a l arg e marg in . Ye t hi s e st imate ha s been carried 
fo rwa rd , time and t ime aga in , up to t he 1 980s . 

Twyfo rd and 
of 4 5 , 94 9 ha , 
1 92 1 and 1 92 9 ,  
Harwood ' s  tot al 

Wright al so c i te a 1 92 9  survey g iv ing a to tal 
implying a very high ra te of plant ing bet ween 

i f  both e s t imate s are to be bel ieved . 
o f  65 , 8 1 4  ha in 1 9 50 i s  t hen a sub s t an t i al 
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f urthe r  inc rease , ind icating a continued hi gh rate o f  pl an ting 
right t h rough t he de pre s s ion and t he war , when mo st sources , 
includ ing Harwood , ag ree that very l i t t l e  new p l an ting was 
done . 

An at tempt i s  mad e  below t o  estab l i sh a mo re real i s t i c  
e s t imate o f  t he g rowt h of Fij i ' s  coconut area , and i t s 
impl ications fo r ind ust ry pe rfo rmance are d iscus sed in the 
t ext . For t he p re sent , it seems be t t er to di sbel ieve 
Harwood ' s  20 , 85 6 ha pl an ted befo re 1 900 and al so hi s furt he r  
3 0 , 9 1 8  ha planted be tween 1 90 1  and 1 92 9 ;  bot h  l ook l ike 
over-estimate s .  Ye t ,  wi t h  the add i t io n  o f  late r pl an ting , 
t he se are t he ba se s o f  all t he high-range e s tima tes of  p re sent 
coconut area . At the very l east , t he continued use o f  t he se 
same data , add ing new plan t ing but d e l e t ing not hing , mus t be 
recog nised as a cause o f  se r ious erro r .  It is  an erro r , 
moreover , that has importan t  conse que nces for yie ld e st ima tes , 
fo r the explanation o f  decl ining yield , and fo r the scal e  o f  
t he yield decline t hat i s  commonly stated . No s e rvice is  
rendered to the ind us t ry ,  o r  to the intere s t s o f  devel opmen t , 
by cont inuing to use mi slead ing info rma t ion based on a suspect 
thi rty-year-old survey as  t he best  curren t info rmation on the 
physical basi s o f  t he indu s t ry . 

What bet te r  data are available?  

The re are several o the r gue s st imate s in  the l i te rature . 
Parham gave 6 7 , 7 63 ha in 1 9 53 and t he Bu rns Commi s s ion gave 
68 , 000 ha in 1 960 ; Aidney ( 1 97 2 ) gave be tween 81 , 000 and 
8 9 , 000 ha about 1 9 7 0 ,  of which f rom 7 3 , 000 to 8 1 , 000 ha we re 
bearing . But t he re have al so been o the r est imate s ,  more 
soundly based and lowe r .  Using 1 9 64 air pho tog raphs , t he 
Department o f  Ag ricul ture ob tained a to tal of onl y  59 , 960 ha 
for t hat ye ar ( De partment of Ag ricul t ure Re port s ) , d i s t r ibuted 
as shown in Tab l e  2 .  The re have al so been two ag ricul tural 
censuses , around 1 9 68 and 1 9 78 re s pec t ively ( Casley , 1 9 69 ; 
Ro thfield and Kum ar , 1 980 ) , giv ing respe c t ively 72 , 265 and 
6 6 , 03 0 ha . Both we re sample surveys , but both used a i r  
pho tog raphs , in the 1 97 8  case us ing new pho tog raphy f lown fo r 
t he purpo se in 1 97 7 -7 8 .  The d i f f e rence between t he two census 
e s t imate s is a t t r ibuted to met hodol ogy and coverage , but t hi s  
i s  not al t oge t her adequa te a s  an expl ana tion . 
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TABLE I :  2 COCONUT AREA ESTIMATES BY ISLAND AND REGION 

1 964 Air 1 968 Land-use ' Timbe r '  1 97 8  UNESCO 
pho tographs Census survey e s t imate s  Cen sus proj ect 

ha ha ha ha ha ha 

NORTHERN DIVIS ION 
Bua (wi th Wa inunu) 7 , 370 5 , 82 2  5 , 1 97 
Macua ta 6 , 498 4 , 1 6 7 3 , 7 1 5  
Ma inl and Cakaud rove 1 3 ,  54 6 
Island Cakaud rove : 
- Taveuni ( 1 2 ,  545 ) 7 , 86 1  1 0 , 493 ( a )  
- Qame a 1 , 41 8  
- Rabi 1 , 08 1  
( To t al Cakaud rove ) 2 9 ,  7 7 6  ( 2 3 , 906 ) 2 9 , 880 

Total No rth Di v .  3 3 , 700 43 , 644 3 6 ,  2 6 1  3 3 , 895 3 8 , 7 92 

CENTRAL DIVIS ION 
Nai t sairi 2 64 67 1 2 8  
Namosi 32 42 42 
Rewa 2 1 2  783 1 , 428 
- Be q a  ( only) 529 7 1 9  
Se rua 282 3 4 1  5 5 3  
Tail evu 1 , 3 66 2 , 01 0  2 , 663 

To tal Cent ral Div . 2 , 1 56 3 ,  7 7 2  4 , 8 1 4  

WESTERN DIVIS ION 
Ra 4 58 5 1 6 3 3 7  
Nad roga/Navo sa 938 4 1 3  1 ,  1 2 1 
- Vatul el e ( onl y) 43 5 
Ba 330 1 5 7 2 , 1 70 
- Yasawas ( onl y )  2 ,  7 2 0  

To tal We stern Div . 1 , 7 2 6  1 , 086 3,  628 

Total Cen t ral and 6 , 000 ( 3 , 882 ) ( 4 , 85 8 ) ( 8 '  442 ) 
We st ern Div . 

EASTERN DI VIS ION 

KADAVU PROVINCE 3 , 250 5 ,  925 2 , 409 3 , 252 2 , 41 1  

LOMA I V ITI PROVINCE 
Batiki 2 4 5  1 66 2 62 
Na irai 257 

Gau 1 , 2 5 7  705 
Koro 2 , 2 1 7  2 , 643 
Oval au 708 
Moturiki 205 
Makogai 1 7 3 
Wakaya 283 

To tal above four ( 1 ,  369 ) 960 

To t al Lomaiviti 4 ,  7 60 6 , 07 6  5 , 0 88 4 , 7 3 1  5 , 633 
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LAU PROVINCE 
C i cia 928 
Tuvuca 270 
( Ci c ia and Tuvuca )  ( 1 , 1 98 )  9 1 2  
Vanua Balavu 2 , 1 5 6  1 ,  82 5 
Nayau 1 4 6  2 67 
Moal a 7 5 2  1 , 632 
Matuku 3 9 1  4 7 8  
To toya 334 293 
Lakeba 9 6 1  1 , 32 4  
Kabara 330 2 69 
Komo 
Oneata 834 
Namuka 
Moce 
Oge a 1 35 454 
Ful aga 
Vatoa and Ono-i-Lau 63 4 
Kan ace a 1 ,  1 1 6  2 , 2 1 5  

Tot al Lau 1 0 , 950 1 1 ,  378 7 , 5 1 9  1 1 ,  1 37 

ROTUMA PROVINCE 1 , 3 00 1 , 320 

Total East e rn Div . 2 0 , 260 2 4 , 699 1 5 , 0 1 6  1 9 , 1 20 

TOTAL FIJI 5 9 , 9 60 7 2 , 225 5 6 , 1 3 5 5 6 , 889 

No tes : a ( Al so JICA : 1 0 , 8 7 6  ha ) . 
b Includes Cikobia and Yanuca ( Cakaud rove ) .  
c Includes Vanua Vatu . 
d Incl udes Namuka and Moce . 
e I ncludes Ful aga . 

2 3 7 

1 -
( b )  

( c )  
1 , 1 68 

230 

( d )  

( e )  

( f )  

1 0 , 03 1  

1 , 32 1  

1 9 , 39 6  

6 6 , 630 

f Includes Munia , Katafaga , Mago and Nai tauba ; Carpenters have 
890 ha on Kanacea alone . 

Sources : Land-use survey : In 1 97 8  ae rial pho tog raphy at 3 , 000 m was flown 
to prov ide data fo r the 1 97 8  ag ricul tural cen sus . Maps we re prepared from 
t he se pho tog raphs , and certain maps carry info rma t ion on the areas und e r  
d ifferent f o rm s  o f  l and use . The se ' on-map ' data a r e  empl oyed he re . 
' Timbe r '  e s t imates : Data p rovided to JICA by t he Fij i T imber Utili zation 

Re se arch Institut e . The se d ata are al so derived from the 1 97 8  ae rial 
pho tog raphs , and cove r ' bea ring coconut fore st s '  only . It would seem t hat 
the work was done separatel y , yie ld ing diffe rent resul t s . 
Census : Rothfield and Kumar ( 1 980 ) , the re port of t he 1 97 8  Agricultural 
Census . Thi s info rmation was derived f rom the same photog raphy as the above . 
UNESCO : De tailed measurements were obtained on four i s l and s by 
air-pho tog raphy inte rpretation supplemented by d et a i l ed g ro und mapping , in 
t he course of the UNESCO / UNF PA p roj ect l ed by B rookf ield in 1 9 74-7 6 .  
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The 1 968 census : comparison wi th 1 97 8  

Both census e s  have a b reakdown by Province , and thi s i s  
shown in Table I . 2 .  The b i g  ' decl ine ' shown i s  in f act 
confined to seven Provinces ,  among whi ch five accoun t  fo r 9 7  
per cent o f  t he g ro s s  ' de cl ine ' :  Kad avu ( 3 , 5 1 4  ha o r  33 % ;  
Macuata ( 2 , 783 ha o r  2 6% ) ;  Bua ( 2 , 1 73 ha o r  2 1 % ) ;  Lau ( 1 , 34 7  
ha or 1 3% ) ;  Lomaivi t i  ( 44 3  ha o r  4% ) .  The first three , but 
no t the l as t  two , are low-production Provinces in whi ch the re 
is good reason to s uppo se t hat t he 1 968 s u rvey may have 
over-est imated a scat te red and broken area .  

However , t he 1 97 8  e s t imate i s  higher t han t hat o f  1 968 in 
eight Prov inces , and signifi cantly so  in three of them , all in 
Vi ti Levu . He re , Ba ( 1 840 ha o r  38% ) , Tailevu ( 1 , 2 97 ha o r  
2 7 % )  and Rewa ( 1 , 2 1 6  h a  o r  2 5 % )  accoun t  fo r ninety pe r cent o f  
t he g ro s s  ' inc rease ' .  There has b een sub s t an t i al new pl ant ing 
in Tailevu , but examin ati o n  o f  the d ata fo r Rewa and Ba 
s ugge s t s  st rongly that the re al faul t in t he 1 968 data for 
t he se Provinces lie s  in an almost to tal omis si on o f  coconut s 
on Be qa and the Ya sawas res pect ively . As later e st imates show 
between 2 , 500 and 3 , 500 ha of coconut s in the se island s , the 
1 968 base must o f  nece s sit y be rev i s ed upward by no t l e s s  t han 
2 , 00 0  ha . Mo reover , t he omis sion o f  3 , 600 ha o f  s parse 
' scat t e red t ree s ' is no ted in the report . If both are added , 
the 1 968 total would reach almost 7 8 , 000 ha . Thi s i s  some 
1 2 , 000 ha above the 1 97 8  e st imat ion , mo re t han can be 
explained away s imply by ' di ffe rences in methodology ' .  
Somewhe re , some re al e rrors are involved , and t hey are 
p robably in 1 96 8 .  

The 1 97 8  est imate : i s  i t  c red ibl e ?  

Mo re complete us e o f  air pho tog raphy was mad e i n  the 1 97 8  
census , and t he only maj o r  omi s s ion s eems t o  have been in Lau . 
Patche s  smaller  than about 1 . 2 ha ( three ac res ) we re no t , 
however , plot ted f rom the air pho tog raphs , which were used 
only to  pl ot and measure the l arger blocks . Such small pl ots  
as  we re caught up in the sample were mapped on t he g round . 
The re i s  a b ig source o f  erro r he re . However , two othe r  use s  
we re made o f  the 1 978  air pho tog raphy , b y  t he land-use 
d ivision o f  MAF , and for a fo res t - resources survey whi ch 
includ ed coconut s as a t imber re source . Incomplete d ata f rom 
both are al so pre sented in Table I . 2 .  Unfortun ately , whe re 
the y  ove rlap they exhibit conside rable di s co rd ance . Toge t her , 
however , they do offer suppo rt fo r accept ance o f  a low 
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e s t imate for t he total area . 

A use ful check i s  obtained by compa ring the d etail ed 
measurement s t hat have been made on four i sl and s by members o f  
the UNESCO/UNF PA Eastern I s l and s Proj ect i n  1 97 4 -7 6 , and by 
t he JICA ( 1 97 8 )  t e am  on Taveuni . The latter re sted on a 
precise pho tog rammetric exe rc i se , and is  an excell en t  
illus t rat ion of what can be done , quickly and e ffect ively , by 
thi s method . The fo rmer st ud ie s  were par t  o f  a mul ti-faceted 
re search exe rci se , and re s ted at base on a ir pho t ography , 
suppl emented and refined by field survey on the g round . Three 
o f  the se rel iable res ul t s  lie close to one or othe r  of the 
v al ue s  obtained by smal l - s cal e pho to-in t e rpretation and 
mapping in 1 97 8 ;  in t he fourth case both Taveuni v alue s  l ie 
far above the ' fo rest resources survey ' measuremen t , and the 
latter i s  cle a rly in e rror .  We are encourag ed to accept a 
highe r rathe r  than a l ower are a  measurement whe re a compar i so n  
i s  avail able , but no t to make any drama t ic rej ect ion o f  the 
1 97 8  census figures in favour o f  s ignificantly highe r  value s . 

Deci s ion to use t he 1 97 8  census e s t imates 

But while t he 1 97 8  census e st imate is much lower t han 
that of 1 96 8 ,  and is far l owe r  than most of the gue s stimate s 
in use , i t  i s  ove r  6 , 000 ha higher t han t he e s t imate obtained 
by the Land-us e  Section o f  t he Department o f  Ag ricul ture f rom 
1 964 air pho tog raphs . Mo reover , and t hi s  i s  important , it i s  
much bet t e r  founded than any o the r estimate except the latte r .  
The only re al que st ion concerns Lau P rovince , whe re no work 
was done wi th air pho tog raphs in 1 97 8 ,  and where the 1 97 8  
e s t imate i s  lower t han t hat for 1 964 by ove r  900 ha . It i s  
al so lowe r fo r Kad avu , and propo rtionately b y  a l arger marg in , 
but Kadavu had an ext remely low s pacing o f  coconut s by 1 968 
d ata , and it seems cl ear that the 1 97 8  census real i st ically 
dele tes a large part o f  the se scat tered t rees . Lau , however , 
i s  ano ther matte r .  Ther e  would be g round s fo r accept ing the 
1 9 64 figure rat her t han t hat of 1 97 8 .  However , t he i ncomple te 
data from the Land-use Section supplemen ted by the Timber 
s t udy data f or i sl ands where no land-use e st imate s are 
avail able ,  t o tal s t o  only around 1 0 , 300 ha , whil e  the 
generall y  le s s-rel i able ' fo re s t  re sou rce s surve y '  e s t imate s 
to tal to only j us t  above the 1 964 f igure . It seems bet te r  no t 
to make an except ion in t he case of  Lau P rov ince , and to 
accept the 1 97 8  e st imate ent i re , war ts-and-al l  as it were . If 
thi s le ad s  to s ome ove r-e s t imat ion of yields for Lau , t he 
d if fe rence i s  no t o f  a l arge o rder . Mo reover , a s  we shal l  
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see , t he re are checks . 

Re f inemen t  of  t he 1 97 8  census e s t imate 

The 1 97 8  est imate s provide data only by Province .  
Furt her de tail for i slands , and for part s o f  Vanua Levu , are 
avail able f rom the l and-use and ' fo re s t  resource s  survey ' 
e s t ima tes , as well as f rom the UNESCO / UNF PA and JICA su rveys . 
The se latter  we re used , taking the UNESCO/UNF PA s urvey , and 
the JICA figure f or Taveuni , as measured , and t hen 
d i s t r ibut ing the to tal of o the r- i s l and or reg ional estimate s 
p ro port ionately so a s  to to t al to t he 1 97 8  P rovincial figure s . 
The se areas we re then used f o r  yield d e te rmination us ing the 
p roduc tion f igures for 1 969-82 , t hemselves not wholly 
rel iabl e .  It at once became obvious that i t  is  impo s sibl e to 
use an area b reakdown wit hin ma inl and Cakaud rove b ecause o f  
inconsi stenc ie s  i n  the production data , and in par t s  o f  Lau 
and Lomaivi ti because of inconsi s t encie s in t he area data ; 
yie ld s  move in to unaccept able ranges . Is l and s we re the re fo re 
g rouped , and ma inland Cakaud rove was taken as a whole . The 
resul t i s  shown in Tabl e  1 ,  and is cl early acceptabl e .  Even 
t he high yield for  Lau become s mo re accep table when i t  i s  
no ted that the Lakeba yield , whi ch i s  based on a precise area 
measurement , i s  t he highe st within the g roup . Thi s t able , 
whi ch i s  located in Chapt e r  3 ,  provides very val uabl e  
inf o rmat ion o n  the perfo rmance o f  the indus t ry .  

Consequences o f  accepting the 1 97 8  area e s t imate s 

Acceptance o f  the 1 97 8  area e s t imate o f  6 6 , 63 0 ha 
impl ies , of nece s si t y , a downward revi sion of all e a rl ier 
e st imate s ,  as wel l  as  t o tal rej ection o f  the commonly cited 
current values wi t hin the 80-90 , 000 ha range . This would seem 
at fi rst  sight t o  c reate d i f f i cul tie s o f  s uch an o rder as t o  
s t re tch c red ibil i t y .  Rec all t hat the high-range e st imates  are 
all based on Harwood ' s  1 950 survey e st imate of  65 , 81 4  ha , to 
which is add ed e s tima ted planting during t he sub sidy pe ri od s  
i n  the 1 960s and early 1 97 0 s . Even though the e s t imate o f  
succe s s ful new pl an t ing a t  ove r 2 0 , 000 ha may be high , the re 
certainly has been success ful new plan ting and i t  has been 
sub s t antial .  It seems nece s s ary t o  downg rade Harwood ' s  
careful est imate by pe rhaps a s  much as 1 5 , 000 ha , b ringing i t  
down f rom 65 , 8 1 4  ha t o  j ust ove r  50 , 000 ha . 
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I s  thi s c red ible ?  Harwood ' s  e st imate has been accepted 
for a long t ime . The l and-use e st imate for 1 964 , at almo s t  
60 , 000 h a  about the beg inn ing of the s ub sidy pe riod , d o e s  no t 
requi re s o  ma s sive a downward revi sion . But unle s s  the ne t t  
new planting since 1 964 has t o talled only 6 , 000 ha , thi s  
lat ter e st imate al so require s downgrad ing . Onl y a 
quanti fication o f  the compar ison between the l and-use maps o f  
1 968 and 1 97 8  could mate rially hel p  re s o lve t his  que st ion ,  but 
meanwhil e  some l ight c an be obtained f rom new info rmati on on 
t he age-di s t r ibut ion of t rees . 

A NEW VIEW OF THE AGE -DISTRIBUT ION OF TREES 

Reason was found above to doubt Harwood ' s  1 9 50 e s t imate 
of the age-dist r ibut ion of tree s , as wel l  as hi s t otal figure . 
No comple te survey has s ince been carr ied out , t ho ugh in 1 968 
the ag ricul tural cens us d iv id ed trees into ' immature , bearing 
and senile ' ,  with rather equivocal re sul t s . In 1 97 8 ,  however ,  
enumerato rs most o f  whom were Ag riculture Department 
o f ficers -- were asked to  cla s sify all ' regula rly-s paced ' 
coconut s by age . Fortunate ly , the y  inte rpreted thi s rathe r  
re s t ri c t ive ins truct ion widely and hence cla s si fied more t han 
hal f  the sample .  Re sul t s  are shown in Table I . l ,  togethe r  
with info rmat ion f rom Taveuni ob tained b y  t he Japane se team 
( JICA, 1 97 8 ) .  In the national sample , the number o f  very old 
t ree s is much lower t han in e st imate s ba sed on Harwood ' s  work . 
The cho ice o f  dating pe riod s unfo rtunately make s accurate 
compari son impo s s ible , but it seems rea sonable to conclude 
tha t  not more than 2 5  pe r cent , or between 1 6 , 500 and 1 7 , 000 
ha , o f  the 1 97 8  s t ands were planted be f o re about 1 92 0 .  This 
correspond s  wel l  wi th the earl ie r info rmation c ited by Twyf o rd 
and Wright ( 1 9 6 1 ) , giving 2 0 , 8 7 6  ha in 1 92 1 .  There i s  s t rong 
evidence , the re fo re , to suppose that there has never at any 
t ime been so many very old tree s in Fij i as has been bel ieved 
fo r the past  thi rty year s . 

Thi s i s  whe re the Taveun i  survey i s  particul arly use ful , 
for i t  i s  based on a s ample o f  all t rees , includ ing young 
t rees underplan ted beneath older trees in a ' two-st o rey 
coconut fo re st ' .  In t hi s  i s l and o f  vol can ic soils where t rees 
bear longer than el sewhe re , and whi ch has the biggest sing le 
concentrat ion of e s tates , a rel a t ively high p roport ion o f  t he 
coconut -palm capi tal is  aged ; 32 pe r cen t  was plan ted in the 
period bef o re 1 9 1 8 ,  when Taveuni was t he co re-area o f  t he 
indus t ry .  None the l e s s , no t much o f  i t  i s  very old , p l anted 
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be fore 1 900 , and an import ant part was plan t ed during t he 
depre s s i on years when such activity i s  widely s a id to have 
ceased .  The re al fall-o ff in plant ing on Taveuni came late r , 
in the pe r iod o f  pro spe rity after World War I I  when pl an ting 
el sewhere was taking pl ace at a sign i f icantly higher rate . 

The conclus i ons o f  thi s Append ix appear in summary form 
in t he t ext , on  p .  1 19 . 
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LIST OF TERMS , ABBREVIATIONS AND ACRONYMS 

TERMS 

Gal al a  ( Fij ian ) An independent farmer , wo rking separate l y  f rom 
the village community 

I Tokatoka ( Fij ian ) The smal l est l ineage g roup in  the 
des cent-g roup s ystem 

Kas sa ( Fij ian ) The mid stem of the Yaqona pl ant ( q . v . )  

Kovu-kovu ( Fij ian )  Community l and given as dowry to an 
ind ividual woman and he r descend an t s  in 
perpetuit y 

Lol o  ( Fij ian ) The milk derived by g rating the coconut meat , 
used in cooking 

Mas i  ( Fi j ian ) Bark cloth , mad e from the bark of the Pape r 
Mulberry ( B rous sone t ia papyri fera ) 

Mataqal i ( Fij ian )  A cl an-t ype g roup , claiming descent in the 
mal e l ine from a common ancesto r ;  the 
de s cent-g ro up level at which Fij i an l and right s 
are registe red and mapped . 

S i rdar ( Ind ian ) The fo reman o f  a sugar-cane cut t ing gang ; 
also an estate fo reman in the coconut indus t ry .  

Tikina ( Fij ian ) A di s t rict in the Fij i an s ystem ,  a subd ivi sion 
of a Province 

Waka ( Fij i an )  The root o f  t he yaqona pl ant ( q . v . )  

Yaqona ( Fij ian ) The Pi pe r  methys t i cum plant , al so the d rink 
made by d il ut ing the powd ered or pulverized 
root , bas al s tem and stem in water ( see al so 
Kas sa , Lewena and Waka ) . 
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ABBREVIAT IONS AND ACRONYMS 

CARPENTERS 

CASP 

C SR 

DP 7 

FAO 

FEDM 

F SC 

FTE 

GDP 

GRT 

ha 

HYV 

JICA 

LDA 

lt  

MAF 

NLTB 

NMA 

The W . R. Carpenter , Ltd . o rg an i zation , 
includ ing the i r  F ij ian-ba sed sub sid iaries , 
among whi ch t he principal are Mo r ri s  Hedst rom , 
Ltd . , and Isl and Indus t ries , Ltd . 

Cope Allman ( Sout h  Pacifi c ) , now t he Oi l 
Mill ing Ope rat ing Divi s ion of Burns Philp 
( Sout h  Se as ) , Lt d .  

The C oloni al Sugar Re fin ing Company o f  
Aus t ral ia 

Fij i ' s  Seventh Devel opmen t  Plan , 1 97 6 -8 0  

Food and Ag ricul ture O rgani zat ion o f  t he Uni ted 
Nations 

Fij i Empl oyment and Devel opmen t  Mi s s i on , 
1 982 -84 

Fij i Sugar Co rpo ration 

Full-t ime e quivalent 

Gro ss  Domest i c  Product 

Gro s s  Register  Tons ( mul t i pl e s  o f  2 . 83 m3 of 
pe rmanently enclo sed shi p space 

Hectares 

High-yielding varie tie s 

Japane se Internat ional C o-o perat ion As s oc iat ion 
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The three papers which make up this volume are revised from Working 

Papers prepared in 1983 for the Fiji ,Employment and Development 

Mission, Funded by EEC aid. They discuss the rapid intake of new 

land for agriculture and pastoralism in relation to limited resources, 

the nature of employment and incomes in the Fiji sugar industry, with 

special reference to the growers and cane-cutters, and the history and 

structure of the ailing coconut industry, in which a number of new 

initiatives have been taken, which are analysed. Much of the discussion 

has significance for rural development in island areas of the Pacific 
as a whole. 
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