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FOREWORD 

I n  response t o  a  request  f rom t h e  Assoc ia te  D i r e c t o r ,  F i s h e r i e s  
Program, A g r i c u l t u r e ,  Food and N u t r i t i o n  Sciences D i v i s i o n  (AFNS), t h e  
O f f i c e  o f  P lanning and Eva lua t i on  (OPE) under took an e v a l u t i o n  o f  s i x  
mo l lusc  c u l t u r e  p r o j e c t s  t h a t  had been funded by t h e  Centre. The 
reques t  f rom t h e  d i v i s i o n  was t o  assess t h e  a t t a i nmen t  o f  t h e  p r o j e c t s '  
o b j e c t i v e s  (summative e v a l u a t i o n ) ,  and t o  p rov i de  recommendations f o r  
f u t u r e  prospects  and program d i r e c t i o n s  ( f o r m a t i v e  e v a l u a t i o n ) .  With 
bo th  o f  these components, t h e  s tudy  p rov i ded  an o p p o r t u n i t y  f o r  t h e  
F i s h e r i e s  Program s t a f f  o f  AFNS t o  rev iew t h e  h i s t o r y  o f  Cent re  fund ing  
and t o  a r r i v e  a t  some p lan  o f  a c t i o n  f o r  t h e  f u t u r e .  The response o f  
t h e  Assoc ia te  D i r e c t o r  of t h e  F i s h e r i e s  Program t o  t h e  e v a l u a t i o n  i s  
i nc l uded  i n  t h i s  r e p o r t  and p rov i des  an o p p o r t ~ ~ n i t y  f o r  readers  t o  be 
informed of t h e  f u t u r e  d i r e c t i o n s  t o  be taken  by t h e  Cent re  towards 
f und ing  mol l u s c  c u l t u r e  research. 

Th is  eva l  u a t i o n  i nco rpo ra tes  t h e  o p e r a t i n g  eva l  u a t i o n  p r i n c i p l e s  
adopted by OPE f o r  t h e  Cen t re ' s  p l a n n i n g  and e v a l u a t i o n  requi rements .  
Because of our  emphasis on t a i l o r i n g  eva l  u a t i o n  s t u d i e s  t o  meet user  
needs and t o  ensure t h e  u t i l i z a t i o n  o f  e v a l u a t i o n  f i n d i n g s ,  t h e  d i v i s i o n  
underscores t h e  impor tance o f  c o n c e n t r a t i n g  as much e f f o r t  on 
d i scuss ion  and l i a i s o n  w i t h  t h e  users  o f  t h e  e v a l u a t i o n  and t h e  p r o j e c t  
r e c i p i e n t s  ( t h e  e v a l u a t i o n  process) ,  as on t h e  methodology and t h e  f i n a l  
r e p o r t .  P a r t  of t h i s  process e n t a i l s  a  d i a l o g u e  between t h e  users  and 
an OPE s t a f f  member concern ing use rs '  needs, t h e  scope and n a t u r e  o f  t h e  
eva lua t i on ,  t h e  o b j e c t i v e s  o f  t h e  e v a l u a t i o n ,  and t h e  resources 
a v a i l a b l e  o r  t o  be committed. It a l s o  c o n s i s t s  o f  con t inuous  l i a i s o n  
and i n f o rma t i on  updates t o  t h e  users  th roughou t  t h e  course o f  t h e  
e v a l u a t i o n  cyc l e .  C l e a r l y ,  t h i s  " i n t e r a c t i v e  approach" ( t o  borrow a  
phrase from t h e  Assoc ia te  D i r e c t o r  o f  t h e  F i s h e r i e s  Program) has met 
w i t h  a  p o s i t i v e  r e c e p t i o n  as t h e  response o f  t h e  Assoc ia te  D i r e c t o r ,  
F i s h e r i e s  Program has shown. However, cons ide rab le  s t a f f  t i m e  had t o  be 
a l l o c a t e d  f o r  t h e  e v a l u a t i o n  i n  o rde r  t o  t a k e  t h i s  approach. A l l  t h e  
i n p u t  f rom OPE, i n c l u d i n g  w r i t i n g  t h e  f o l l o w i n g  r e p o r t ,  was p rov ided  by 
a  member o f  ou r  s t a f f ,  S ing Chew. 

The e v a l u a t i o n  methodology i n c l u d e d  a l s o  market p o t e n t i a l  surveys 
undertaken by T h i r d  World consu l t an t s  i n  t h e  t h r e e  reg ions  where t h e  
p r o j e c t s  a r e  loca ted .  F i n a n c i a l  ana lyses were a l s o  under taken t o  assess 
t h e  p o t e n t i a l  o f  f u t u r e  t r a n s f e r  o f  technology.  The f i n d i n g s  f rom t h e  
market p o t e n t i a l  surveys i n d i c a t e  t h e  un l  i k e l  i hood t h a t  o y s t e r s  and 
mussels cou ld  become an impo r tan t  food source f o r  t h e  poor g i ven  t h e  
l i k e l y  p roduc t i on  costs .  Whi le t h i s  m igh t  seem t o  be a  very  
d iscourag ing  f i n d i n g ,  t h e  p romis ing  p r o d u c t i o n  and p o t e n t i a l  expo r t  
poss i  b i  1  i t i e s  cou ld  p r o v i d e  s i g n i f i c a n t  income and employment b e n e f i t s  
t o  some o f  t h e  poores t  communit ies i n  t h e  T h i r d  World. E x p l o i t i n g  t h i s  
p o t e n t i  a1 by r e v i s i n g  p roduc t i on  research  o b j e c t i v e s  and broadening t h e  
scope o f  research t o  i n c l u d e  economic, p rocess ing  and marke t i ng  research 
cou ld  represen t  a  r e a l  cha l l enge  f o r  t h e  AFNS D i v i s i o n  b u t  one which i t  
i s  we1 1  p l  aced t o  meet. 



A  s h o r t e r  v e r s i o n  o f  t h i s  r e p o r t  i n c l u d i n g  i t s  f i n d i n g s  w i l l  be 
prepared f o r  j o u r n a l  pub1 i c a t i o n  t o  ensure w ide r  d issemina t ion .  It i s  
p l e a s i n g  t o  no te  t h a t  a  r e c e n t l y  completed independent r ev i ew  o f  t h e  
o y s t e r  c u l t u r e  p r o j e c t  i n  S i e r r a  Leone under taken by T. R. B ra i ne rd  o f  
t h e  I n t e r n a t i o n a l  Center  f o r  Marine Resource Development, U n i v e r s i t y  o f  
Rhode I s l and ,  U.S.A., a r r i v e s  a t  s i m i l a r  conc lus i ons  t o  t h i s  
eva lua t i on .  I am a1 so very  p leased t o  see t h a t  t h e  e v a l u a t i o n  has been 
met w i t h  a  warm response by t h e  F i s h e r i e s  Program, AFNS D i v i s i o n .  

Doug Dan ie ls ,  
Di  r e c t o r ,  

O f f i c e  o f  P lann ing  & Eva lua t i on  



ORIGINS AND RATIONALE OF PROJECTS 

1. a) The objectives o f  the s i x  projects re f l ec ted  the funding 

objectives o f  the Centre. The main objectives o f  the s i x  

projects were t o  conduct research on the growth condit ions o f  

m l l u s c s  i n  su i tab le t rop i ca l  waters and t o  t r a i n  s c i e n t i f i c  and 

technical personnel t o  undertake these research tasks. It was 

envisaged from these studies tha t  v iab le  mollusc cu l tu re  sys tms 

of food production f o r  the r u r a l  poor could be developed and 

transferred. 

b) There were minor differences between Centre Frogran s t a f f  and tm, 

pro ject  rec ip ients  (Jamaica and Singapore) w i th  respect t o  the 

markets f o r  which the  molluscs were being cul t ivated. However, 

these differences were discussed and se t t l ed  during pro ject  

ac t i v i t i es .  

2. a) Generally, i n  the area o f  the developnent o f  p ro jec t  proposals, 
we f i n d  IDRC progran s t a f f  response t o  the  i n i t i a l  requests t o  be 

re f l ec t i ve  o f  the s t y l e  and operating philosophy o f  the Centre. 

However, there was act ive s t imulat ion on the pa r t  of IDRC progran 

staff t o  develop the p ro jec t  i n  S ier ra Leone. A delay o f  one 

s a r  i n  terns o f  responding t o  rec ip ien t  request occurred d w i n g  

the development o f  the p ro jec t  i n  Peru. The busy t rave l  

schedules of  progran s t a f f  were given as reasons f o r  the delay. 

b) There were also substantive changes made t o  the reseach proposals 

o f  tm, projects (Peru and Sudan). The changes made by IDRC 

progran s t a f f  na r roed  the  scope of the proposed research, and i n  

our view, structured the  pro jects  i n t o  a m r e  manageable set of 

research act i v  it ies  . 

iii. 



THE OBZCTIVES OF 'THE PROJECTS AND OUTCOMES 

1. a) A l l  projects d id  not reach the stated objectives of  the 

pro ject  sunmaries. Furthermore, it must also be stated tha t  

f o r  the objectives attained, some of  the f ind ings might be 

inconcl usive, 

b) Reasons for not a t ta in ing these objectives are: 

i) Research/Extension and Ins t i t u t i ona l  Capacities : I n  our 

view, the research and i n s t i t u t i o n a l  capacit ies t o  

undertake research a c t i v i t i e s  i n  moll usc cul t u re  were not 

adequate (with the  exception o f  Singapore) t o  f u l f i l l  

these tasks, if we consider tha t  the main emphasis o f  

these projects was t o  undertake s c i e n t i f i c  research t o  

produce useful research resul ts.  Training was provided t o  

pro ject  rec ip ients  t o  upgrade t h e i r  research capabi l i t ies,  

though t h i s  was not the main th rus t  o f  these projects. 

Permanent and tenporary project s t a f f  departures fu r ther  

affected t h i s  condition. 

There was also a lack o f  t ra ined extension personnel on 

the pro ject  t e a s  (with the exception o f  Jamaica) even 

though pro ject  objectives included dissemination and 

t ransfer  o f  the developed technology. 

ii) Lack o f  Continuous Government Support: The absence o f  
continuous goverment support affected the  progress of the 

projects i n  Sierra Leone and Malaysia. The lack of 

cont inu i ty  i n  governnent support was a t t r ibu ted  t o  

economic conditions and i n  the case o f  Malaysia, was 

canpl icated by personal i ty confl i c t s .  

2. a) I n  l i g h t  o f  the above, the or ig ina l  objectives of  the s ix  

projects were too mb i t i ous  considering tha t  the rec ip ients  
not on ly  had t o  produce research resul ts,  but as w e l l ,  t o  
undertake the d i  ssemination and transfer o f  the developed 



technology. We are led  t o  ask whether the f i r s t  phases o f  the 

s i x  pro jects  should have enphasized and concentrated on 

p r i m a r i l y  t r a in ing  and upgrading o f  the researchers t o  conduct 

mollusc cu l tu re  research w i th  a lesser emphasis on undertaking 

research a c t i v i t i e s  t o  produce research resul ts .  

b) Changes i n  Objectives a f te r  Project Implenentation: Two 

pro jects  (Jamaica and Peru) had t h e i r  object ives changed 

during the course of p ro jec t  ac t i v i t i es .  For the h a i c a n  

project, the object ive t o  produce a low cost prote in  f o r  the 

r u r a l  poor was sh i f t ed  towards producing a cash crop f o r  sale 

i n  the loca l  t o u r i s t  and hote l  trade. Reasons f o r  t h i s  s h i f t  

were the high production costs and the low market denand f o r  

oysters by  the r u r a l  poor i n  Jaa ica .  I n  the case o f  the 

Peruvian project  the nunber of species o f  molluscs t o  be 

studied were reduced and the research a c t i v i t i e s  were sh i f t ed  

so le l y  towards s c i e n t i f i c  studies. The decrease i n  the nunber 

of molluscs studied was accounted f o r  by the changes i n  

environmental condit ions but  the s h i f t  towards concentrating 

so le l y  on s c i e n t i f i c  a c t i v i t i e s  appeared t o  be groundless. 

TRAINING AND USER DEMONSTRATION 

1. a) The t ra in ing  provided was completed successfully. A t o t a l  o f  

29 persons were trained. A1 1 trainees (3) sent f o r  degree 

courses ( MSc) camp1 eted t h e i r  program successful 1 y. 

b) Trainees w i th  no background i n  mollusc cu l tu re  research e r e  

able a t  the end o f  the t ra in ing  t o  have some ~~nderstanding o f  

mol l  usc cu l tu re  research. However, from the technical 

consul tants '  reports, the qua1 i ty  o f  the research undertaken 

post t r a in ing  indicated t h a t  there i s  room f o r  improvment. 



c) The areas o f  t ra in ing  suggested by the pro ject  rec ip ients  have 

t o  be considered careful ly.  I n  l i g h t  o f  the needs o f  the 

projects, s k i l l s  i n  socio-economic analysis, processing and 

marketing techniques are required f o r  fu tu re  pro ject  

ac t i v i t i es .  The question i s  whether t ra in ing  should be 

provided i n  these areas t o  pro ject  personnel, or s t a f f  wi th 

expertise i n  t h i s  area be included i n  fu tu re  pro ject  terns. 

2. a) The dissemination and user demonstration o f  the developed 

cul ture processes were undertaken i n  on ly  four projects 

(Jamaica, Singapore, Sierra Leone and Malaysia). The success 

o f  the fanners adopting the cu l ture process varied anong the 

projects. The on ly  projects which have exhibi ted successful 

transfer are Jamaica and Singapore. We have i d e n t i f i e d  

cer ta in  factors which w be1 ieve f a c i l i t a t e d  successful 

transfer : provision o f  extension of f icers,  greater emphasis 

i n  pro ject  a c t i v i t i e s  on extension mrk,  f inanci a1 support 

such as capi ta l  start-up funds f o r  prospective fanners and the 

lack o f  other v iab le economic opportunities. Given the 

absence o f  some o f  these factors i n  same projects, it i s  t o  be 
expected tha t  a low adoption r a t e  o f  the developed cul ture 

process was encountered. 

RESEARCH CAPABILITY, CONSLILTANTS AND LIWKAGES 

1. a) The presence o f  the projects i n  the s i x  countries did increase 

the s c i e n t i f i c  capab i l i t ies  o f  the pro ject  personnel t o  the 

extent t ha t  they were able t o  undertake mollusc cu l ture 

research. A t o t a l  o f  93 pro ject  personnel benefited from the 

presence o f  these mollusc research projects i n  the s ix  

countries i n  terms o f  opportunit ies t o  undertake mollusc 

cu l ture research and developnent. 



b) The use o f  consul tants increased the research capabi 1 i t i e s  o f  

the project s t a f f  and longer consul tancies were requested by 

the project s ta f f .  Furthermore, more monitoring v i s i t s  by 

IDRC progran s t a f f  were encouraged by the pro ject  rec ip ients  

as these v i s i t s  would provide not on ly  technical advice but 

also the necessary support f o r  t h e i r  pro ject  ac t i v i t i es .  

2. In  terms o f  the developnent o f  i n s t i t u t i o n a l  linkages between 

pro ject  recipients and other ins t i tu t ions ,  three projects had 

developed these linkages. Most o f  these linkages were a t  the 

l i a i son  level; however, i n  the case of Sudan project, the l i a i son  

a c t i v i t i e s  have l ed  t o  the contr ibut ion o f  f inanc ia l  support f r a n  

the regional goverment where the pro ject  research s i tes  are 

1 oc ated . 

FINANCIAL ANALYSIS (IF CULTURE PRODUCTION SYSTEM AND MARKET POTENTIAL OF 

MOLLUSCS 

Of the six projects evaluated, 4 pro jects  had developed a 

cu l ture product ion systen which coul d sustain cont i  nwus 

cu l tu r ing  o f  oysters. The v i a b i l i t y  of these systens were 

considered on ly  wi th  respect t o  the b io log ica l  cu l tu re  

process. I n  terms o f  successful t ransfer o f  the cu l tu re  

production process, on1 y tm, projects showed indicat ions o f  

adoption by local  farmers : Jamaica and Singapore. The 

Jamaican pro ject  had continuous local  goverment support tha t  

f aci 1 i tated the successful t ransfer  through the provision o f  

extension services and cap i ta l  start-up funds. No doubt, 

market potent i  a1 and local  enpl oynent conditions a1 so 

affected the successful t ransfer  . 

2. i) The market potent ia l  studies suggest t ha t  the market f o r  

molluscs i s  not one o f  unl imited denand. Molluscs 



consunption are concentrated most1 y i n  the ten perate 
northern countries wi th  the exception of the consunpt ion 

of mussels i n  Thai1 and. 

ii) The local  market potent ia l  f o r  oysters i n  Malaysia, 

Jamaica and Sierra Leone are l imited. Market potent ial  

studies also suggest t ha t  i n  the case o f  S ierra Leone, 

the mounts are consuned by the urban and upper s t r a t a  

o f  Sierra Leonean society. There is, horaver, a 

potent ial  f o r  the oysters produced t o  be exported t o  the 

markets overseas. In  t h i s  regard, cost o f  production, 
post harvest processing and handling nould have t o  be 

exanined careful 1 y. 

iii) The loca l  market demand f o r  mussels i s  low and the on l y  
avenue f o r  the products produced by the developed 

techniques o f  the Singapore pro ject  would be f o r  

export. This i s  cur ren t ly  being done. Because mussels 

are considered the poor man's food, fu r ther  export 

increases w u l d  be contingent on lo rar ing  the cost o f  

production. 

i v )  There i s  a local  demand f o r  scallops i n  Peru and the 

consunption increase i s  estimated a t  25% annually. Like 

the case i n  Sierra Leone, scallops are consuned i n  k r u  

by the upper and middle income segments o f  Peruvian 

society. 

v) With the available information t o  date there i s  a market 

f o r  the mother-of-pearl oysters i n  Sudan and overseas. 

The p o s s i b i l i t y  o f  these oysters being used f o r  animal 

feed fu r ther  increases the market potent ia l  o f  the 

product. 

v i i i  . 



3. i) Financial analysis indfcate tha t  i t  m u l d  be p ro f i t ab le  

t o  cu l tu re  oysters i n  Sabah where a one-acre farm m u l d  

provide s u f f i c i e n t  insane tha t  w i l l  be a t t rac t i ve  t o  
a r t i s i n a l  fishermen. As a part-t ime venture, a 0.5 acre 

farm i s  proposed. These calcul atfons are based on 

experimental production systems. Other factors such as 

local  employnent opportunit ies and the a v a i l a b i l i t y  o f  

capi ta l  start-up funds m u l d  also have t o  be 

considered. The current a v a i l a b i l i t y  o f  other 

employnent opportunit ies and the lack o f  cap i ta l  

start-up funds i n  Sabah w u l d  hinder the adoption o f  the 

developed cu l tu re  process. 

ii) For the Jamaican project, a minimun o f  4 r a f t s  w i  11 be 

needed i f  a fisherman i s  t o  consider undertaking oyster 

cu l t i va t i on  as an ext ra source of incane. Approximately 

10 oyster r a f t s  w i l l  be required i f  a fisherman i s  t o  

undertake i t as h i s  primary source o f  income. I n  our 

view, considerable goverrment support and input w i l l  be 

needed continuously i n  order f o r  t h i s  a c t i v i t y  t o  be 

undertaken successful 1 y. Current ly production support 

i s  provided t o  fishermen rJho have adopted the cu l ture 

production process. 

ii i) The f inanc ia l  analysis undertaken f o r  the Singapore 

project indicates tha t  substanti a1 cap i ta l  start-up 

funds are needed t o  undertake the developed cu l tu re  

process. It requires a labour input of approximately 

f i v e  persons rJhich m u l d  s h i f t  the production operations 

t o  a scale much larger  than a f a n i l y  size farm. 

i v )  The f inanc ia l  analysis o f  the Sierra Leonean pro ject  i s  
inconcl usive. Raft  and rack cul tures are considered 

sui tab le f o r  production operations. It w u l  d be 



f inanc ia l ly  d i f f i cu l t  for  a prospective fisherman t o  

undertake the cost ly  r a f t  culture process developed by 

the project i n  view of the current economic conditions 

i n  Sierra Leone. 

4. In our view, the optimum modality would be t o  locate projects 
i n  government ministries w i  t h  university departments 

providing research support. 



1.0 Rationale of Projects 

It i s  doub t f u l  t h a t  t h e  c u l t u r e  s y s t m s  developed would be 

produc ing mo l luscs  a t  a  reasonable c o s t  as a  p r o t e i n  source f o r  t h e  

r u r a l  poor.  The l a c k  o f  a  h i g h  l o c a l  demand f o r  these  mo l luscs  i n  some 

o f  t h e  c o u n t r i e s  (Janaica, Malaysia,  Singapore) where t h e  p r o j e c t s  are 

l oca ted  f u r t h e r  r e s t r i c t s  t h e  p o s s i b i l i t y  o f  t h e  mo l luscs  be ing  consumed 

b y  t h e  r u r a l  poor. In- view of this, the Fisheries Frogran should 
re-exanine i t s  overall rationale for supporting moll usc culture 
research. The f i n d i n g s  o f  t h e  e v a l u a t i o n  suggest t h a t  t h e  r a t i o n a l e  o f  

f und ing  should be s h i f t e d  more towards t h e  p r o v i s i o n  o f  economic 

o p p o r t u n i t i e s  f o r  t h e  r u r a l  poor, r a t h e r  than  f ood  f o r  than. 

2.0 Research 

2.1 A1 1  t h e  p r o j e c t s  d i d  n o t  achieve t h e i r  s t a t e d  research  

ob jec t i ves ,  we recommend that the research capabil i t ies and 
institutional capacity of the prospective recipient be evaluated 
careful ly and appropriate training and logistical support be provided to 
build up these capabil i t ies  before expecting the recipient to undertake 
successful moll usc culture research. Furthermore, IORC support shoul d 

be tailored according to the different levels of research and 
institutional capacities of project recipients. 

For  new p r o j e c t s ,  i t  migh t  r e q u i r e  f i r s t  phases o f  p r o j e c t s  t o  be 

devoted m a i n l y  t o  t r a i n i n g  and t h e  research  a c t i v i t i e s  undertaken as 

capab i l  i t y  b u i l d i n g  exerc ises .  What t h i s  means i s  t h a t  sus ta ined  I D R C  

suppor t  should be p rov ided  i n  t h e  form o f  more phases of  t h e  p r o j e c t  i f  

t h e  r e c i p i e n t  shows t h e  p o t e n t i a l ,  m o t i v a t i o n  and i n t e r e s t  t o  conduct 

m o l l  usc c u l t u r e  research. 

2.2 I n  v iew o f  t h e  f i n d i n g s  o f  t h e  eva lua t i on ,  we recommend that the 
Fisheries Progran consider undertaking market potential studies prior to  



the s ta r t  of each project so as t o  guide the type of culture system and 

post production process t o  be developed and t o  also consider whether i t 

i s  econanically viable t o  establish culture production systens f o r  the 

countries i n  rrhich the projects are t o  be located. The l a t t e r  would 

r e q u i r e  cons ide ra t i on  o f  f a c t o r s  such as government support ,  conducive 

l o c a l  con tex ts  (work hab i ts ,  c u l t u r a l  m i l i e u )  and t h e  p o l i t i c a l  economy 

o f  t h e  coun t r y  o r  r e g i o n  i n  which t h e  p r o j e c t  i s  t o  be imp1 enented. The 

new c r i t e r i a  es tab l i shed  f o r  w r i t i n g  o f  p r o j e c t  sumnaries o f f e r s  a  g u i d e  

t o  t h i s  appra isa l  process. 

2.3 If f u t u r e  suppor t  f o r  t h e  s i x  p r o j e c t s  i s  be ing  considered, m 
recommend that the Fisheries Progran consider ways t o  improve the 

qua1 i t y  of the research ac t i v i t i es  undertaken by the recipients. 

Technica l  c o n s u l t a n t s '  r e p o r t s  have noted o f  t h e  l a c k  o f  p e r s i s t e n c y  i n  

c o n t i n u i n g  research  t r i a l s ,  r eco rd ing  of data,  and c r i t i c a l  s c r u t i n y  o f  

d a t a  c o l l e c t e d .  M o d a l i t i e s  such as t h e  p r o v i s i o n  o f  longer  term 

consu l tanc ies  o r  ne twork ing  can be cons idered t o  overcome these  pas t  

p rac t i ces .  Networking would be an avenue which cou ld  p r o v i d e  a  peer 

r e v i e w  of ongoing research  p r a c t i c e s  s i n c e  p e r i o d i c  meet ings would be 

h e l d  t o  d iscuss  prob lens and progress.  Network meet ings would encourage 

r e c i p i e n t s  a l so  t o  r e p o r t  t h e i r  problems, s i nce  progress r e p o r t s  f rom 

sane r e c i p i e n t s  i n  t h e  pas t  are i n f r equen t .  The Network Eva lua t i on  

Study completed i n  1980 i n d i c a t e d  t h a t  t h i s  peer r e v i e w  exe rc i se  would 

s t reng then  research capabi 1  i t y .  However, i t  a1 so warned t h a t  s t r onge r  

research  terms i n  t h e  network might  be h indered  i n  terms o f  r a p i d  

progress. I f  t h i s  m o d a l i t y  i s  chosen, t h e  appointment o f  a  network 

c o o r d i n a t o r  w i t h  exper ience i n  m o l l  usc c u l t u r e  research  and development 

should be considered. Th is  would p rov ide  t e c h n i c a l  i n p u t  f o r  t h e  

p ro jec t s ,  and a l so  common and c o n s i s t e n t  adv ice.  

2.4 Because o f  t h e  1  i m i t e d  success i n  t h e  t r a n s f e r  of  t h e  developed 

p roduc t i on  process t o  farmers, we recanmend that  f o r  future projects 

consideration be given t o  include the view and needs o f  the targeted 

beneficiary of the projects i n t o  the design and research ac t i v i t i es  of 
the projects. 



2.5 We recanmend tha t  the Fisheries Progran consider ca re fu l l y  the 

future areas of mollusc cu l ture research i d e n t i f i e d  through t h i s  

evaluation. P a r t i c u l  ary, t h e  development o f  ha t che r i es  shoul d  be 

examined i n  l i g h t  of t h e  e v a l u a t i o n  v i s i t s .  Such an assessment should 

cons ider  t he  econanics o f  u t i l i z i n g  ha t che r i es  t o  produce spat f o r  

grow-out. 

3.0 Trainina 

3.1 Besides b i o l o g i c a l  know1 edge, va r i ous  s k i  11s are r e q u i r e d  t o  

undertake m o l l ~ ~ s c  c u l t u r e  research  and development. We recommend the 

inclusion o f  personnel t rained i n  socio-economic analyses and extension 

a c t i v i t i e s  be included i n  fu ture pro ject  terns. These i n d i v i d u a l s  can 

be seconded f rom o the r  governmental m i n i s t e r i e s .  It would lead  t o  

f u r t h e r  i nvo l venen t  f rom o the r  m i n i s t e r i e s  which c o u l d  r e s u l t  i n  b e t t e r  

i n s t i t u t i o n a l  l i nkages  t h a t  are l a c k i n g  f o r  some o f  t h e  s i x  p r o j e c t s  

evaluated. A l a t e n t  f u n c t i o n  m i g h t  be t h a t  w i t h  t h i s  i nvo l venen t  o f  

severa l  m i n i s t e r i e s ,  cont inuous government suppor t  cou ld  be more 

fo r thcoming  i n  p r o j e c t s  which s u f f e r  f rom t h i s  synptom. 

Culture Production System and Technology Transfer 

4.1 We recanmend that  the Fisheries Progran consider including 

f inancia l  a n a l s i s  o f  the cu l ture production systen as par t  o f  pro ject  

ac t iv i t ies .  Th i s  c a l c u l a t i o n  o f  c o s t  o f  p roduc t i on  should be undertaken 

during t h e  development o f  t h e  c u l t u r e  system so as t o  ensure t h a t  t h e  

c o s t  o f  t h e  developed system w i l l  n o t  p r o h i b i t  p rospec t i ve  farmers f rom 

adopt ing t h e  developed process. It w i  11 a1 so ensure t h a t  t he  c o s t  of  

t h e  mo l luscs  produced can be af forded b y  t h e  consumer. 

4.2 We recammend tha t  extension and dissenination a c t i v i t i e s  be 
strengthened and supported. For d i ssem ina t i on  purposes, and even 

extens ion,  i t  migh t  be use fu l  t o  cons ider  NGOs f o r  these  a c t i v i t i e s .  



5.0 Other Recommendations 

5.1 We are concerned about t h e  progress o f  t h e  Peruvian p r o j e c t .  Of 

t h e  s i x  p r o j e c t s  eval  uated, the Peruv ian p r o j e c t  i s  t h e  o n l y  one which 

i n  our v iew has achieved t h e  l e a s t  progress, cons ide r i ng  t h e  m o u n t  o f  

funds spent t o  date.  The i s o l a t e d  na tu re  i n  which t h e  research  i s  be ing 

conducted b y  two u n i v e r s i t y  researchers  and t h e  l a c k  o f  any s u f f i c i e n t  

governmental suppor t  r a i s e  t h e  i s sue  o f  whether t h i s  p r o j e c t  w i l l  even 

reach t h e  d issemina t ion  and t r a n s f e r  of techno logy  stage. We recanmend 

tha t  if fur ther  funding i s  being considered f o r  t h i s  project, the 

par t i c ipa t ion  and col laborat ion o f  other agencies involved and 

responsible for aquaculture a c t i v i t i e s  i n  Reru should be considered. I n  

an Overview o f  Peru's Fishing Industry i n  terms o f  prospects  and 

problems funded b y  LARO, t h i s  r e p o r t  has l i s t e d  i n s t i t u t i o n s  such 

as I n s t i t u t o  de l  Mar del Peru (IMARPE), as a f i s h e r i e s  research  c e n t r e  

i n  Peru which has been c rea ted  t o  study, mon i t o r  and r e g u l a t e  Peru 's  

f i s h e r i e s .  The F i she r i es  Program m i g h t  cons ider  such an i n s t i t u t i o n  f o r  

f u t u r e  c o l l a b o r a t i o n .  

5.2 In  view of the strong support o f  the Government o f  Jamaica i n  the 
Jamaican project, we recommend t h a t  t h e  F i s h e r i e s  Progran cons ider  

f u r t h e r  suppor t  f o r  t h e  p r o j e c t  should t h e  r e c i p i e n t  reques t  f u r t h e r  

phases o f  f und ing  suppor t .  The achievements o f  the pro ject  t o  date have 

t o  be canmended. 

x i v  . 



To: S ingChew Date: 4 October 1985 

From: Br ian  Davy 

Subj: Mollusc Culture Evaluation Report .................................................................. .................................................................. 

Overa l l ,  most o f  us f e e l  t h a t  t h i s  i s  a  v e r y  u s e f u l  docunent f o r  
t h e  F i s h e r i e s  Program. For t h e  record ,  I enc lose  a  l i s t  o f  t h e  
ma jo r  and m ino r  s p e c i f i c  comnents f r om  a1 1  o f  us. Much o f  t h i s  
i n f o r m a t i o n  has a l r e a d y  been g iven  t o  you v e r b a l l y  i n  our va r i ous  
d i scuss ions  as w e l l  as th rough  memos b y  each of  us. 

I wonder i f  some o f  our general  comments g i ven  here can be used 
as p a r t  o f  t h e  f i n a l  r e p o r t .  For ins tance ,  you may be i n t e r e s t e d  
t o  know t h a t  many o f  t h e  recommendations have a l r e a d y  been acted 
upon (eg .  g r e a t e r  enphasis on p r e - p r o j e c t  t r a i n i n g ) ;  i n  f a c t  a  
number of recommendat i ons  have been t h e  sub jec t  o f  d i s cuss ion  
b e f o r e  t h i s  r ev i ew  was under taken based on o u r  own m o n i t o r i n g  o f  
these p r o j e c t s .  As a  whole, g r e a t e r  d i scuss ion  w i t h  t h e  
r e c i p i e n t  on t h e  o b j e c t i v e s  o f  t h e  p r o j e c t  and t h e i r  c a p a b i l i t y  
t o  undertake t h e  proposed research  p l us  t h e  s p e c i f i c  t ype  o f  
p roduc t  t o  be produced and i t s  l i k e l y  market  p o t e n t i a l  a re  be ing 
imp1 emented . 
We are s t i l l  p ropos ing  con t inued  suppor t  f o r  mo l lusc  c u l t u r e  
r esea rch  as we con t i nue  t o  see t h i s  as an impo r tan t  o p t i o n  f o r  
b e n e f i t t i n q  coas ta l  people  i n  many deve lop ing  c o u n t r i e s .  New 
p r o j e c t s  p l u s  Phase 11 's  and 111's a re  be ing proposed t o  con t i nue  
t h e  necessary research  and t o  c a r r y  some of t h e  e a r l i e r  e f f o r t s  
i n t o  an o p e r a t i o n a l  research  and develop~nent phase. One new 
p r o j e c t  [Oys te r cu l t u re  (Gambia)], e i t h e r  t h i s  FY o r  next  
depending on t h e  F i s h e r i e s  Progran budget a l l o c a t i o n  i s  be ing 
cons idered w i t h  these  s p e c i f i c  recomnendat ions i n  mind. 

Also our program has recommended i n  our r e c e n t  Progran o f  Work 
and Budget, f und ing  f o r  p r o j e c t s  where t h e  p roduc t  i s  more o f  a  
cash c rop  f o r  l o c a l  s a l e  o r  more commonly f o r  e x p o r t  r a t h e r  t han  
s t r i c t l y  as a  low l o c a l  s a l e  o r  more commonly f o r  e x p o r t  r a t h e r  
than s t r i c t l y  as a  low p r i c e d  i tem f o r  t h e  r u r a l  poor .  We see 
t h i s  as an e v o l u t i o n  i n  ou r  p r o j e c t  suppor t  based on r e s u l t s  t o  
d a t e .  As l ong  as a ,bene f i t  t o  a  r u r a l  f i s h  farmer  can be s h o w ,  
we a re  w i l l i n g  t o  cons ider  such suppor t .  

I D R C  s t a f f  i n p u t s  con t inue  t o  be a  c o n s t r a i n t  as our program 
s t a f f  numbers a re  f r o z e n  f o r  t h e  moment. We have t h e r e f o r e  t aken  
a  d i f f e r e n t  approach t o  overcome t h e  l i m i t e d  IDRC s t a f f  i n p u t  and 
t o  a s s i s t  i n  g rea te r  c o o r d i n a t i o n  and i n t e r a c t i o n  between these  
p r o j e c t s .  We are now us ing  one person, D r .  G. Newkirk, as a  
p a r t - t i m e  network c o o r d i n a t o r  t o  a1 1  o u r  mo l l  usc c u l t u r e  p r o j e c t s  
on a  c o n t r a c t u a l  bas i s .  I n  t ime,  we hope t h a t  t h i s  r o l e  can be 
taken  over  b y  LDC s t a f f  i n  each reg ion .  



With t h e  c r e a t i o n  o f  a  separate A g r i c u l t u r e  Economics Program 
w i t h i n  AFNS, we hope t o  have a  more p r e p r o j e c t  as w e l l  as 
i n - p r o j e c t  economic suppor t  f o r  d e t a i l e d  economics analyses i n  
these p r o j e c t s .  On t h e  r e c i p i e n t  s ide,  we con t i nue  t o  face  
problems i n  f i n d i n g  s u i t a b l e  economists t o  do t h i s  work 
i n - coun t r y  bu t  a  v a r i e t y  o f  approaches a re  be ing  at tempted t o  
overcome t h i  s  problem. These i n c l u d i n g  t r a i n i n g  b i o l o g i s t s  i n  
simp1 e  cos t  -benef i t analyses, t r a i n i n g  more economists i n  
m i n i s t r i e s  o r  u n i v e r s i t i e s  where t h e  b i o l o g i c a l  research i s  be ing 
undertaken, con t rac tua l  h i r i n g  o f  o u t s i d e  economists and t r y i n g  
t o  h i r e  a  reg iona l  economics c o o r d i n a t o r  (As ia )  t o  work w i t h  t h e  
b i o l o g i s t s .  Your p o i n t s  on e a r l y  economic i n p u t  a re  w e l l  taken. 
However, we have cases where t o o  e a r l y  i n p u t  caused g rea te r  
con fus ion  than  ass is tance.  

I t h i n k  one p o i n t  you ment ion r e q u i r e s  f u r t h e r  e l a b o r a t i o n  and 
emphasis. Th is  i s  t h e  cau t i ona ry  no te  on expec ta t i ons  g iven  by 
our  o r i g i n a l  consu l t an t  Dr. D.B. Quayle.  He has repea ted ly  
advised t h a t  we must t a k e  a  much l onge r  te rm view on t h e  
p r o b a b i l i t y  o f  our  research support  improv ing  o r  i n  most cases 
e s t a b l i s h i n g  a  t r o p i c a l  mo l lusc  c u l t u r e  i n d u s t r y  i n  t h e  concerned 
coun t r i es .  Ten o r  more years  o f  suppor t  i s  n o t  t o o  l o n g  a  p e r i o d  
o f  l i k e l y  needed i n p u t .  'There i s  no such t h i n g  as an " i n s t a n t  
o y s t e r  i n d u s t r y " .  I f ,  IDRC wants t o  see implementat ion o f  
research r e s u l t s ,  we should be i n c r e a s i n g l y  prepared t o  con t inue  
our  suppor t  f o r  such t ime  per iods .  'Therefore, I be1 i e v e  t h a t  a  
case can be made f o r  a  l a t e r  judgment on t h e  successfu l  uptake o f  
mo l lusc  c u l t u r e  i n  c o u n t r i e s  such as Sudan, Peru and perhaps 
Ma1 ays ia  (Sabah) and S i e r r a  Leone. 

One o the r  p o i n t  t h a t  I suggest we examine a re  mechanisms f o r  
making more o f  t h e  i n f o r m a t i o n  gained i n  t h i s  study, more w ide l y  
a v a i l a b l e .  It may be use fu l  t o  t r y  t o  p u b l i s h  p a r t s  of t h e  
study. 

F i n a l l y ,  I want t o  complement you f o r  you r  t ime  commitment i n  
c a r r y i n g  ou t  t h i s  s tudy and your  p o s i t i v e  i n t e r a c t i v e  approach i n  
work ing w i t h  t he  r e c i p i e n t s  and F i s h e r i e s  Program s t a f f .  I 
b e l i e v e  i t  was w e l l  wor th  t he  e f f o r t .  

I am concerned t h a t  f u t u r e  readers o f  t h i s  r e p o r t  understand t h a t  
most o f  t he  recommendations and conc lus ions  o f  t h i s  e v a l u a t i o n  
were developed i n  con junc t i on  w i t h  t h e  r e c i p i e n t s  and espec ia l  l y  
IDRC F i s h e r i e s  Program s t a f f .  Th is  rev iew should no t  be seen as 
an ou t s i de  and independent e v a l u a t i o n  by OPE bu t  r a t h e r  a  j o i n t  
under tak ing  i n  which recommendations came f rom bo th  s ides  and a re  
recorded here f o r  f u t u r e  re fe rence .  For  t h i s  reason, many p o i n t s  
have a l ready  been implemented and a re  l i s t e d  here more f o r  "IDRC 
corpora te  memory" purposes. I b e l i e v e  t h i s  r eco rd ing  o f  views by 
i t s e l f  has been very  u s e f u l ,  as w e l l  as t h e  more impor tan t  
o p p o r t u n i t y  t h i s  e v a l u a t i o n  gave us f o r  a  d e t a i l e d  j o i n t  
examinat ion o f  t h e  issues.  

x v i  . 



It 
a  r e  
and 

For 

( 1  ) 

should  be noted t h a t  some f a c t o r s  p o i n t e d  t o  i n  t h e  e v a l u a t i o n  
beyond t h e  c o n t r o l  o f  t h e  r e c i p i e n t  and/or F i s h e r i e s  Program 
p o i n t  t o  an e v o l u t i o n  i n  I D R C  t h i n k i n g .  

i ns tance  : 

We a re  concerned t h a t  t o o  g rea t  an emphasis was g i ven  t o  t h e  
word ing o f  t h e  s p e c i f i c  o b j e c t i v e s  i n  e a r l y  p r o j e c t s .  
IDRC's p o l i c y  as w e l l  as t h e  AFNS D i v i s i o n  p o l i c y  on t h e  
l e v e l  o f  d e t a i l  i n  t h e  o b j e c t i v e s  and even t h e  i n c l u s i o n  o f  
t h e  t r a i n i n g  o f  s t a f f  as a  w r i t t e n  r a t h e r  t han  an i m p l i e d  
o b j e c t i v e  were a l l  changes t h a t  t ook  p l ace  s i n c e  many o f  t h e  
e a r l y  mol l u s c  c u l t u r e  p r o j e c t  o b j e c t i v e s  were w r i t t e n .  I n  
a d d i t i o n ,  a  more r e a l i s t i c  t i m i n g  ( i .e.  a  l onge r  d u r a t i o n )  
f o r  t h e  achievement o f  p r o j e c t  r e s u l t s  has developed a f t e r  
i n i t i a l  p r o j e c t  exper iences.  Table 3  (page 23) i s  t h u s  
l i a b l e  t o  be m i s i n t e r p r e t e d  and c o u l d  be e l im ina ted .  

Greater  p r i o r i t y  and p r o b a b i l i t y  o f  IDRC suppor t  f o r  
development s t y l e  p r o j e c t  o r  implementat ion o f  p r o j e c t  
research r e s u l t s  has been g iven  o n l y  i n  more recen t  years .  

P rep ro j ec t  t r a i n i n g  o n l y  becomes an e x p l i c i t  IDRC o p t i o n  
a f t e r  t h e  i n i t i a t i o n  o f  severa l  o f  these  p r o j e c t s .  

The q u a l i t y  of researcher  t r a i n i n g  t h a t  was p o s s i b l e  has 
improved cons ide rab l y  f rom t h e  t i m e  o f  t h e  e a r l  i e r  
p r o j e c t s .  Much o f  t h i s  has been due t o  t h e  i n i t i a t i o n  o f  
s p e c i f i c  FAD funded t r a i n i n g  p r o j e c t s  i n  Canada and some 
reg ions.  (eg. As ia  and L a t i n  America).  

Techno1 ogy devel opment o f  smal l  ha tchery  t e c h n i  ques i n  
recen t  years  has encouraged us t o  develop a  COOP Program 
p r o j e c t  i n  Jamaica as an i n i t i a l  a t tempt  t o  overcome t h e  
seed supp ly  problem. Grea te r  e f f o r t s  w i l l  be g iven i n  
p r e p r o j e c t  f o r m u l a t i o n  t o  examinat ion o f  t h e  p o t e n t i a l  seed 
supp ly  problems and c o n c u r r e n t l y  t h e  development o f  small 
s ca le  h a t c h e r i e s  as an o p t i o n  t o  s o l v e  such problems. 

A l though one can d iscuss  optimum o r  p r e f e r r e d  approaches t o  
successfu l  a t t a i nmen t  o f  o b j e c t i v e s ,  as you a r e  aware, we 
usual  l y  a re  work ing  under f a r  l e s s  than  optimum c o n d i t i o n s  
o f  s t a f f  and o t h e r  r e c i p i e n t  i n f r a s t r u c t u r e  and suppor t .  We 
a re  t hus  l e f t  w i t h  ve ry  d i f f i c u l t  cho ices  i n  recommending o r  
no t  recommending p r o j e c t  suppor t  i n  such cases. We a re  t h u s  
i n c r e a s i n g l y  examining these  choices i n  a  more c r i t i c a l  
fash ion  than  i n  t h e  e a r l i e s t  days o f  I D R C .  

Major  changes i n  IDRC F1 program s t a f f  and p r o j e c t  
consu l t an t s  have taken p l ace  i n  t h e  p e r i o d  o f  t h i s  
eva l  u a t i  on. 

x v i i  . 



(8 )  Your p o i n t s  on ne twork ing  a re  w e l l  taken  b u t  we f e e l  t h a t  
r e g i o n  s p e c i f i c  networks are more e f f i c i e n t  than  g l oba l  
networks i n  meet ing IDRC o b j e c t i v e s .  We have y e t  t o  develop 
enough p r o j e c t s  i n  one r e g i o n  t o  make t h i s  concept f u l l y  
feas- i  b l e .  

( 9 )  As a1 ways such an e v a l u a t i o n  over s i x  d i f f e r e n t  p r o j e c t s ,  
leads t o  a  number o f  q e n e r a l i z a t i o n s  t h a t  cover-up t h e  
s i t u a t i o n  s p e c i f i c  i ssues  t h a t  develop i n  s p e c i f i c  p r o j e c t  
development. We hope t h a t  i t  i s  recogn ized  t h a t  t h i s  r e p o r t  
w i l l  be used w i t h  t h i s  i n  mind. 

(10)  There are a  v a r i e t y  o f  minor  p o i n t s  and i t ems  rega rd i ng  
enphases which we m i g h t  ques t i on  and I l i s t  some o f  these  
p o i n t s  f o r  t h e  r e c o r d  below. Most o t h e r  recmmmendations a re  
be ing  i m p l m e n t e d  o r  taken i n t o  c o n s i d e r a t i o n  i n  d e f i n i n g  
f u r t h e r  I D R C  suppor t .  

H i n o r  P o i n t s  o f  C l a r i f i c a t i o n  Inc lude :  

( a )  P r o j e c t  s t a f f  l i s t i n g s  i n  Table  1 (page 19)  are o n l y  a t  t h e  
beg inn ing  of t h e  p r o j e c t .  As ment ioned, l a t e r  i n  t h e  
r e p o r t ,  t h e r e  were o f t e n  s i g n i f i c a n t  personnel  changes 
d u r i n g  t h e  o p e r a t i o n  o f  t h e  p r o j e c t .  

( b )  The recommendation f o r  f u r t h e r  market s t u d i e s  i s  good. What 
i s  n o t  c l e a r ,  however, i s  t h e  d e c i s i o n  making c r i t e r i a  IDRC 
migh t  use i n  dec id i ng  suppor t  f o r  a  p r o j e c t  where t h e  l o c a l  
market  i s  l i m i t e d .  Please bear i n  mind t h a t  t h i s  l i m i t a t i o n  
i s  r e l a t i v e  and i n  t h i s  case based on comparison w i t h  l a r g e r  
sca le  markets .  Local  dmand f o r  mussels o r  o y s t e r s  
s u f f i c i e n t  t o  supp l y  incomelenpl  oynent f o r  10-20 f ami l  i e s  i n  
a  c o u n t r y  may seem t o o  smal l  t o  m e r i t  I D R C  suppor t .  
Howver ,  where do we draw t h e  l i n e ?  We have y e t  t o  develop 
c l e a r  c u t  answers t o  such ques t ions  a l though we are now 
a t tempt ing  t o  do so. 

( c )  The r e p o r t  neg lec t s  t o  ment ion  t h e  i s s u e  o f  a  necessary 
l e g a l  s t r u c t u r e  enab l i ng  p a r t i e s  t o  have l lowersh ip l l  o f  
m o l l  usc c u l t u r e  f a c i  1  i t i e s  i n  common p r o p e r t y  coas ta l  
areas. Th is  c o u l d  be a  se r i ous  c o n s t r a i n t  t o  techno logy  
uptake. 



1.0 INTRODUCTION 

Mol luscs such as oys te rs ,  mussels and clams can be found growing 

i n  bo th  temperate and t r o p i c a l  waters.  As a source o f  food i n  terms o f  

much needed p r o t e i n  f o r  t h e  r u r a l  poor, i t s  p o t e n t i a l  i nc reases  w i t h  t h e  

i n t r o d u c t i o n  o f  suspended o r  o f f - bo t t om c u l t u r i n g  techniques. Since 

1973, I D R C  has funded 13 p r o j e c t s  on mo l lusc  c u l t u r e  research. 

Geographica l ly ,  t he  Cen t re ' s  suppor t  f o r  t h i s  research has been i n  those 

reg ions o f  t h e  wo r l d  where t h e  Cent re  operates : A f r i c a ,  Asia, L a t i n  

America and t h e  Caribbean. I n  June 1983, s i x  o f  these p r o j e c t s  were 

i d e n t i f i e d  f o r  e v a l u a t i o n  a t  t h e  request  o f  t h e  Assoc ia te  D i r e c t o r  o f  

t h e  F i s h e r i e s  Program o f  t h e  Cent re ' s  A g r i c u l t u r e ,  Food and N u t r i t i o n  

Sciences D i v i s i o n  (AFNS). Cent re  f und ing  f o r  these p r o j e c t s  was 

prov ided p r i m a r i l y  t o  conduct research on t h e  growth c o n d i t i o n s  o f  

mo l l  uscs i n  s u i t a b l e  t r o p i c a l  waters  and t o  t r a i n  s c i e n t i f i c  and 

t e c h n i c a l  personnel t o  under take these research tasks.  It was envisaged 

a l s o  t h a t  f rom these s tud ies ,  v i a b l e  mo l lusc  c u l t u r e  systems of food  

p roduc t i on  f o r  t h e  r u r a l  poor cou ld  be developed and t r a n s f e r r e d ,  and 

thus f und ing  was a l l o c a t e d  f o r  t h e  development o f  p roduc t i on  systems 

w i t h  t h e  view o f  engendering e f f e c t i v e  t r a i n i n g ,  p rocess ing  and 

market ing a c t i v i t i e s .  

1.1 Evaluation Focus 

'The genera1 o b j e c t i v e  was t o  evaluate s ix  mollusc culture 

projects funded by IDRC, and t o  provide suggestions f o r  future program 

orientations and areas o f  support. 

Wi th i n  t h i s  broad o b j e c t i v e ,  t h e  s p e c i f i c  o b j e c t i v e s  were: 

i 1 t o  eva lua te  and compare t h e  o r i g i n s  and r a t i o n a l e  o f  t h e  
p r o j e c t s  w i t h  t h e  f und ing  o b j e c t i v e s  o f  I D R C  and t h e  
Centre  I s  response t o  these  f und ing  requests .  

i i )  t o  eva lua te  t h e  a t ta inment  o f  p r o j e c t  o b j e c t i v e s .  

i i i ) t o  eva l  ua te  whether i n s t i  t u t i  onal 1 i nkages and research 
capab i l  i t i e s  were s t rengthened as a r e s u l t  o f  p r o j e c t  
a c t i  v i  t y  . 



i v )  t o  eva lua te  t h e  economic v i a b i l i t y  o f  t h e  p roduc t i on  
systems developed i n  l i g h t  o f  t h e  cos ts  and market demands 
f o r  mol luscs. 

v  1 t o  recommend f u t u r e  areas o f  program o r i e n t a t i o n  and 
support .  

These s p e c i f i c  o b j e c t i v e s  were t r a n s 1  ated i n t o  s p e c i f i c  key areas 

f o r  eva lua t ion ,  and quest ions were developed t o  p rov ide  i n f o r m a t i o n  on 

these key a  reas. 

The key areas determined f o r  eva lua t i on  and t he  i ssues/quest ions 

posed were : 

1) The Origins and Rationale of the Projects 

For t h i s  area, t h e  quest ions and issues t o  be evaluated were: 

a )  How d i d  t h e  o b j e c t i v e s  o f  t h e  s i x  p r o j e c t s  r e l a t e  t o  
IDRC's funding o b j e c t i v e s ?  

b )  What were IDRC's responses t o  t h e  requests  f o r  p r o j e c t  
fund ing  from the  r e c i p i e n t s ?  What was t h e  na tu re  and 
expectat  i ons  o f  each r e c i  p i  en t  ' s  request? Were t h e r e  any 
changes made t o  t h e  research proposals? 

2 The Objectives of the Projects and Outcomes 

A s e r i e s  o f  quest ions i n  t h i s  area were o f  i n t e r e s t  t o  t h e  
user :  

i ) Research 

a)  What were t he  research r e s u l t s  o f  t h e  p r o j e c t s  i n  
comparison t o  t h e  o b j e c t i v e s  s ta ted  i n  t h e  p r o j e c t  
summaries? 

b)  Were t h e  o r i g i n a l  o b j e c t i v e s  o f  each p r o j e c t  r e a l  i s t i c  
and were t h e  o b j e c t i v e s  changed d u r i n g  t h e  
implementat ion o f  t h e  p r o j e c t s ?  I f  t h e r e  were 
changes, what were t h e  reasons f o r  these changes? 



ii) T r a i n i n g  

a )  D id  t h e  t r a i n i n g  prov ided improve t h e  t e c h n i c a l  
e x p e r t i s e  o f  t he  p r o j e c t  s t a f f  and was t h e  q u a l i t y  o f  
research undertaken f o r  t he  p r o j e c t s  enhanced? 

b )  Besides t h e  b i o l o g i c a l  aspects o f  t h e  t r a i n i n g  
provided, should t h e  p r o j e c t  s t a f f  be t r a i n e d  i n  o ther  
areas such as socio-economic ana l ys i s ,  market ing and 
ex tens ion  se rv i ces?  

c )  Was t h e  t r a i n i n g  and ex tens ion  programme t o  generate 
adopt i o n  o f  t h e  m o l l  usc c u l t u r e  p roduc t ion  technique 
successfu l  i n  t h e  l o c a l  communities and reg ions where 
t h e  p r o j e c t s  were l oca ted?  Due t o  t h i s  t r a i n i n g  and 
extens ion e f f o r t s ,  was t h e r e  a  g rea te r  awareness o f  
these c u l t u r e  techniques i n  t h e  coun t ry  o r  reg ion  i n  
which t h e  p r o j e c t s  were l oca ted?  

i i i ) Research Capabi 1 i ty and L i  nkages 

Under t h i s  area, ques t ions  o f  i n t e r e s t  t o  t h e  user were: 

a )  Did t h e  p r o j e c t s  enhance t h e  s c i e n t i f i c  and research 
management capabi 1  i ti es o f  t h e  s t a f f  o f  t h e  r e c i  p i  en t  
i n s t i  t u t i  ons? 

b )  Were t h e r e  any 1  i nkages es tab l  i shed o r  s t rengthened 
between t h e  s t a f f  o f  t h e  r e c i p i e n t  i n s t i t u t i o n s  and 
o the r  s t a f f  and i n s t i t u t i o n s  i n  t h e  coun t ry  o r  reg ion?  

c )  Did t h e  use o f  consu l t an t s  inc rease  t h e  q u a l i t y  o f  
research and research capabi 1  i t i  es o f  p r o j e c t  s t a f f ?  

i v ) Produc t ion  

I n fo rma t i on  o f  i n t e r e s t  t o  t h e  user  i n  t h i s  area were: 

( i )  What were t h e  r e s u l t s  o f  t r y i n g  t o  e s t a b l i s h  a  
p roduc t i on  system s u i t a b l e  f o r  t r a n s f e r  t o  i n t e r e s t e d  
p a r t  i es? 

( i i )  What were t he  cos ts  o f  p roduc t ion  systems developed t o  
c u l t u r e  mol luscs i n  r e l a t i o n  t o  t h e  y i e l d s ?  Prov ide 
q u a n t i t a t i v e  and qua1 i t a t i  ve a n a l y s i s  o f  market 
o p p o r t u n i t i e s  f o r  d i  s t r i  b u t i  ng t h e  produced mo l l  uscs 
l o c a l l y  and f o r  expor t .  

( i i i  ) What were t h e  commitments and suppor t  o f  t h e  
governments t o  t h i s  phase o f  t he  p r o j e c t s '  o b j e c t i v e ?  
Suggest reasons i f  t h e r e  was a  drop i n  governmental 
support .  



( i v )  What a re  t h e  bene f i t s  and disadvantages o f  having t h e  
p r o j e c t s  undertaken by u n i v e r s i t i e s  i n s t e a d  o f  
governmental m i  n i s t e r i e s ?  

( v )  I s  t h e r e  any l i n k a g e  between t h e  p roduc t i on  system 
developed by t h e  p r o j e c t s  and t h e  a c t i v i t i e s  
undertaken by t h e  p r i v a t e  sec to r  i n  t h e  p roduc t ion  o f  
mol luscs? What i s  t h e  p r i v a t e  sec to r  I s  percep t ions  o f  
these  p roduc t ion  systems? 

I n  a d d i t i o n  t o  these e v a l u a t i o n  issues and quest ions, t h e  

eva lua t i on  was a l s o  t o  p rov ide  suggest ions f o r  f u t u r e  program 

o r i e n t a t i o n s .  B a s i c a l l y ,  o f  i n t e r e s t  t o  t h e  user  a re  two main 

quest ions:  

a )  What i s  t h e  p o s s i b i l i t y  o f  o rgan i z i ng  these p r o j e c t s  i n t o  a  
g loba l  o r  a  reg iona l  network? What a re  t h e  p o s i t i v e  and 
negat i ve  aspects o f  such a  l i n k a g e ?  

b )  What are t h e  f u t u r e  areas o f  support i n  mol lusc c u l t u r e  
research and t r a i n i n g ?  

The above eva lua t i on  o b j e c t i v e s  and t h e  assoc ia ted ques t ions /  

issues were developed d u r i n g  a  se r i es  o f  meetings w i t h  t h e  main user o f  

t h e  study, t he  Assoc ia te D i r e c t o r  o f  t h e  F i s h e r i e s  Program. An i n i t i a l  

meet ing was he ld  w i t h  t h e  Assoc ia te  D i r e c t o r  t o  map out  t h e  scope o f  t h e  

study. A subsequent meet ing was he ld  f o l l o w i n g  t h e  d i s t r i b u t i o n  o f  some 

p r e l i m i n a r y  notes, "precursor  t o  terms o f  re ference" ,  t o  o r i e n t  t h e  

meet ing 's  d iscuss ion  and t o  work ou t  t h e  o b j e c t i v e s  o f  t he  evaluat ion."  

From t h i s  meeting, terms o f  re fe rence  were d r a f t e d  and c i r c u l a t e d  t o  t h e  

Assoc ia te D i r e c t o r  and t he  D i r e c t o r  o f  t he  D i v i s i o n  f o r  t h e i r  comments. 

Fo l low ing  r e c e i p t  o f  these comments, t h e  terms o f  re fe rence  were 

f i n a l  i z e d  and an eva lua t i on  study was designed t o  answer speci f i c a l  l y  

t h e  o b j e c t i v e s  o f  t h e  eva lua t i on  generated from t h e  d iscuss ion  and 

meetings. 

* Since t h e  s t a r t  o f  t h i s  eva lua t ion ,  t he  O f f i c e  o f  P lanning & 
Eva lua t ion  has in t roduced a  se t  o f  eva lua t i on  procedures f o r  
eva lua t i on  a c t i v i t i e s  o f  IDRC. Th is  stage o f  t h e  eva lua t i on  i s  
termed as t he  eval  u a t i o n  assessment phase. 



1.2 Met hod01 ogy 

To date, 13 p r o j e c t s  on mo l lusc  c u l t u r e  research have been funded 

by t h e  Centre. The cho ice  o f  p r o j e c t s  f o r  e v a l u a t i o n  was based on t h r e e  

c r i t e r i a  so as t o  ensure t h a t  t h e  p r o j e c t s  se l ec ted  would p rov i de  t h e  

i nformat ion on t h e  e v a l u a t i o n  issues i d e n t i f i e d .  F i r s t l y ,  each o f  t h e  

13 p r o j e c t s  were cons idered i n  terms o f  t h e i r  comp le t ion  s t a tus .  

Preference was g iven t o  completed o r  about t o  be completed p r o j e c t s  t o  

ensure t h a t  i n f o rma t i on  on t h e  e v a l u a t i o n  i ssues  such as a t t a i nmen t  o f  

research ob jec t i ves ,  t r a i n i n g ,  capab i l  i t y  b u i l d i n g  and l i n kages  i s  

a v a i l a b l e  and cou ld  be eva luated.  Secondly, c o n s i d e r a t i o n  was g iven t o  

t h e  geographical  reg ions o f  t h e  wo r l d  i n  which t h e  p r o j e c t s  were 

loca ted .  Th is  c r i t e r i o n  was used t o  ensure t h a t  p r o j e c t s  l o c a t e d  i n  

va r i ed  envi  ronmental and soc i  o-pol  i t i c a l  cond i t i ons  were i nc l uded  i n  t h e  

e v a l u a t i o n  t o  p rov i de  a  comparat ive dimension f o r  t h e  e v a l u a t i o n  and t o  

a l l o w  f o r  t h e  p o s s i b i l i t y  t h a t  occurrences i n  p r o j e c t s  a re  no t  

p a r t i c u l a r  t o  each p r o j e c t  bu t  a re  t y p i c a l  o f  t h e  na tu re  o f  mo l lusc  

c u l t u r e  p r o j e c t s  funded by t h e  Centre. T h i r d l y ,  p re fe rence  was a l s o  

g iven  t o  p r o j e c t s  which share common elements i n  p r o j e c t  o b j e c t i v e s  i n  

o rde r  t o  ensure t h a t  t he  i n f o r m a t i o n  c o l l e c t e d  can be compared and 

general i zed. 

The methodol og i  c a l  t o o l  s  chosen f o r  t h i s  eva l  u a t i  on were 

comprised o f  f i  1  e  reviews, semi - s t r u c t u r e d  i n t e r v i e w s  (ANNEX I ) ,  and 

economic cos ts  analyses. P r o j e c t  v i s i t s  were made f o r  qua1 i t a t i  ve 

observa t ion  and t o  i n t e r v i e w  t h e  respec t i ve  p r o j e c t  personnel .  For  t h e  

f i n a l  ana l ys i s ,  t h e  i n f o r m a t i o n  ob ta ined  f rom t h e  above methodol og ies  

was t r i a n g u l a t e d  t o  a r r i v e  a t  some o f  t h e  conc lus ions  made i n  t h i s  

study. 



2.0 THE PROJECTS 

Six p r o j e c t s  were i d e n t i f i e d  f o r  e v a l u a t i o n  u t i l i z i n g  t hese  

c r i t e r i a .  Two p r o j e c t s  f rom each reg ion  o f  t h e  wo r l d  were chosen. 

These p r o j e c t s  were: 

Geographic Cent r e  Reci p i  ent 
Project T i t l e  Duration Region Cont r i  b. Cont r i  b. 

CAD CAD 

1. O y s t e r c u l t u r e  
(Jamaica) 
3-P-76-0057 Phase 1 
3-P-82-0022 Phase 2 

2. M a r i c u l t u r e  (Peru) 

3. O y s t e r c u l t u r e  
(Sabah) 
3-P-74-0113 

4. Mussel c u l  t u r e  
(S i  ngapore) 
3-P-77-0121 

5. Oys te rcu l  t u r e  
( S i e r r a  Leone) 
3-P-73-008 Phase 1 
3-P-77-0146 Phase 2 

6 .  Oys te r cu l t u re  
(Sudan ) 
3-P-77-0021 

3 yea rs  
3 years  

3 yea rs  

3 yea rs  

3 years  

24 yea rs  
3 years  

3 yea rs  

L a t i n  America $198,100 $202,000 
and Caribbean $199,000 $608,123 

L a t i n  America $212,800 $139,550 
and Caribbean 

As ia  $105,600 $190,000 

As ia  $128,740 $1,393,476 

A f r i c a  $164,500 $54,560 
$157,300 $302,000 

A f r i c a  $231,500 $1,167,410 

Sub- to ta l  $1,397,540 $4,057,119 

TOTAL $5,454,659 

To ta l  Cent re  f und ing  (approved) f o r  t h e  s i x  p r o j e c t s  was 

$1,397,540. Th is  represen ts  10% o f  t h e  Cent re ' s  f i s h e r i e s  program 

fund ing  f rom FY 1970/71 - 1983/84. The r e c i p i e n t s '  t o t a l  c o n t r i b u t i o n s  

t o  these  p r o j e c t s  were $4,057,119. I n  comparison t o  t h e  Cen t re ' s  

fund ing,  t h e  r e c i p i e n t s '  c o n t r i b u t i o n s  were almost t h r e e  t imes  as much 

as t h e  Cent re 's .  



The o v e r a l l  o b j e c t i v e  f o r  t h e  s i x  p r o j e c t s  can be summarized as 

f o l l  ows: 

To undertake s c i e n t i f i c  studies on the cu l tu r ing  o f  
rnol luscs and t o  t r a i n  sci  en t i  f i c l techn ica l  personnel w i th  
the  aim o f  increasing the production o f  m l l u s c s  f o r  food* 
i n  the regions where the projects are located, Included 
i n  t h i s  overal l  objective i s  the development o f  a viable 
production technology f o r  transfer, and through training, 
provide economic opportunit ies f o r  the people i n  the 
country or  region where the projects are located, 

Each o f  t h e  s i x  p r o j e c t s  i d e n t i f i e d  f o r  e v a l u a t i o n  had s p e c i f i c  

p r o j e c t  o b j e c t i  ves. An o v e r a l l  commonal i ty  o f  o b j e c t i  ves among t h e s e  

s i x  p r o j e c t s  enab les  a  summary o f  t hese  s p e c i f i c  o b j e c t i v e s :  

Speci f ic Objectives o f  the Projects 

A, Research: a )  To conduct  research  on v a r i o u s  b i o l o g i c a l  aspec ts  o f  
m o l l u s c  c u l t u r e ,  such as g rowth  c o n d i t i o n  f a c t o r s ,  and 
s p a t - f a l l .  I n c l u d e d  i n  t h i s  o b j e c t i v e  a r e  r e s e a r c h  
a c t i v i t i e s  t o  de te rm ine  t h e  env i ronmen ta l  parameters 
f o r  i d e n t i f i c a t i o n  of s u i t a b l e  a r e a s  f o r  s p a t  
c o l l e c t i o n  and grow-out phases o f  m o l l u s c  c u l t u r e ,  and 
t h e  c o l l e c t i o n  o f  s t a t i s t i c a l  da ta  t o  assess a v a i l a b l e  
s tock .  [Singapore,  Sabah, Peru, S i e r r a  Leone I, 
Jamaica] 

b )  To deve lop a  c u l t ~ ~ r e  system wh ich  i s  t h e  most s u i t a b l e  
f o r  t h e  c o u n t r y  o r  r e g i o n  i n  wh ich  t h e  pro . jec t  i s  
l o c a t e d  w i t h  a  v iew o f  i m p r o v i n g  t h e  p r o d u c t i o n  and 
r e d u c i n g / e l  i m i n a t i n g  t h e  m o r t a l i t y  of m o l l  uscs,  and t o  
de te rm ine  a l t e r n a t i v e  t e c h n i q u e s  o f  p r o d u c t i o n  a t  
d i f f e r e n t  l o c a t i o n s .  [Singapore,  Sabah, Peru, S i e r r a  
Leone I + 11, Jamaica, Sudan] 

* T h i s  b a s i c  o b j e c t i v e  a p p l i e s  t o  a l l  t h e  p r o j e c t s  i d e n t i f i e d  f o r  
e v a l u a t i o n  w i t h  t h e  e x c e p t i o n  o f  t h e  p r o j e c t  i n  Sudan, wh ich  was t o  
produce o y s t e r  she1 1  s  as raw m a t e r i a l  s  f o r  o t h e r  consumer purposes. 
However t h e  o b j e c t i v e s  o f  t h e  Sudanese p r o j e c t  i n  te rms of r e s e a r c h  
a c t i v i t i e s  were s i m i l a r  t o  t h e  o t h e r  p r o j e c t s .  



B. Appl ied/Adapt ive a )  ( i )  To develop a  p roduc t ion  system i n c l u d i n g  
Research : s a n i t a t i o n ,  hand1 i ng, storage, process ing 

and market development s u i t a b l e  f o r  t r a n s f e r  
t o  i n t e r e s t e d  p a r t i e s .  (Singapore, Sabah, 
S i e r r a  Leone I + 11, Jamaica, Peru, Sudan] 

( i i )  To determine t h e  t e c h n i c a l  and economic 
v i a b i l i t y  of a l t e r n a t i v e  p roduc t i on  

sys tems . [Sudan, Jamaica, Peru, Sabah, 
Singapore, S i e r r a  Leone Phase 111 

b )  To e s t a b l i s h  r e g u l a t o r y  measures f o r  t h e  
mo l lusc  c u l t u r e  p roduc t i on  i n  t h e  coun t ry  
where t h e  p r o j e c t  i s  imp1 emented. [Sabah] 

c )  To e s t a b l i s h  a  seed supply  s t a t i o n .  [Sabah] 

d )  To assess t h e  impact o f  p i l o t  sca le  mo l lusc  
c u l t u r e  opera t ions  a t  se lec ted  p r o j e c t  s i t e s  
w i t h  p a r t i c u l a r  emphasis on t h e i  r 
p r o f i t a b i l i t y .  [ S i e r r a  Leone 111 

C. Tra in i ng :  a )  To t r a i n  l o c a l  s c i  e n t i f i c / t e c h n i c a l  personnel 
t o  undertake mo l l  usc c u l t u r e  research. 
[Sabah, Sudan, S i e r r a  Leone I + 11, Peru, 
Jamaica, S i  ngapore] 

b )  To t r a i n  t h e  l o c a l  community t o  undertake 
mol lusc c u l t u r e  p roduc t i on  techniques. 
[S ie r ra  Leone I + 11, Peru, Sudan, Sabah, 
Jamaica, Singapore] 

D. Disseminat ion: a )  To undertake an ex tens ion  and demonstrat ion 
programme i n c l u d i n g  pub1 i c a t i o n s ,  and seminars 
aimed t o  i n f o r m  research personnel and l o c a l  
communities o f  mol l u s c  c u l t u r e  research and 
p roduc t i on  techniques. [ S i  ngapore, S i e r r a  
Leone I + 11, Peru, Sabah, Jamaica, Sudan] 

Reviewing t h e  p r o j e c t  summaries and p r o j e c t  f i l e s ,  t h e  main 

r a t i o n a l e  f o r  fund ing  these p r o j e c t s  was f o r  t h e  p roduc t i on  o f  food 

( w i t h  t h e  except ion o f  t h e  p r o j e c t  i n  Sudan which was aimed t o  inc rease  

t h e  economic 1  i vel ihood o f  f ishermen 1  i v i n g  i n  t h e  area where t h e  

p r o j e c t  was l oca ted ) .  The poss i  b i l  i t y  t h a t  t h e  developed p roduc t ion  

system o f  c u l t u r i n g  mol luscs would p rov ide  economic o p p o r t u n i t i e s  f o r  

r u r a l  f ishermen was a1 so considered. With t h i s  fund ing  r a t i o n a l e ,  



t h e  f i r s t  p r o j e c t  l oca ted  i n  S i e r r a  Leone was approved by t h e  IDRC Board 

on September 20, 1973. It was t h e  f i r s t  mo l lusc  c u l t u r e  p r o j e c t  funded 

by t h e  Centre. Th is  was f o l l owed  by p r o j e c t s  i n  Sabah and Jamaica i n  

1975 and 1976. These t h r e e  p r o j e c t s  formed t h e  kerne l  o f  IDRC's p r o j e c t  

fund ing  t o  mo l lusc  c u l t u r e  research and served as guides f o r  f u t u r e  

p r o j e c t  a c t i v i t i e s  i n  t h i s  area. Throughout t h e  19701s, t h e  Centre 

cont inued t o  fund p r o j e c t s  i n  mo l lusc  c u l t u r e  research. The o t h e r  t h r e e  

p r o j e c t s  i d e n t i f i e d  f o r  e v a l u a t i o n  [Mussel c u l  t u r e  (Singapore), 

Oys te r cu l t u re  (Sudan), M a r i c u l t u r e  (Peru)], were funded subsequent ly 

between 1977 and 1979 (See Annex 2 f o r  b r i e f  summaries o f  t h e  6 

p r o j e c t s ) .  



3.0 ISSUES OF M E  EVALUATION 

This  chapter  r e p o r t s  on t he  eva lua t i on  o f  t h e  i d e n t i f i e d  

components o f  t he  mol l u s c  c u l t u r e  p r o j e c t s  ' a c t i v i t i e s .  The d i  scuss ion 

focusses on t h e  issues and quest ions i d e n t i f i e d  f o r  eva lua t i on :  

a )  O r i g i n s  and Ra t i ona le  o f  P r o j e c t s  

b)  Ob jec t i ves  o f  P ro jec t s  and Outcomes. 

A d iscuss ion  on f u t u r e  areas o f  program o r i e n t a t i o n  and support  

concludes t h e  chapter.  

3.1 O r i g i n s  and R a t i o n a l e  o f  P r o j e c t s  

Two o f  IDRC's corpora te  o b j e c t i v e s  as o u t l i n e d  i n  i t s  

Par l iamentary  Act tasked t h e  Centre t o  fund p r o j e c t s  i n  t h e  T h i r d  World 

t o  produce s c i e n t i f i c  knowledge f o r  development and t o  develop t h e  

research capac i ty  and c a p a b i l i t i e s  i n  t h e  T h i r d  World. I f  we rev iew t h e  

o v e r a l l  fund ing  o b j e c t i v e  o f  t he  s i x  p r o j e c t s  (See Page 7) ,  one can 

de r i ve  t h a t  t h e  aim was t o  produce use fu l  knowledge f o r  development and 

t o  b u i l d  up research capac i ty .  S p e c i f i c a l l y ,  t he  s i x  p r o j e c t s  were t o  

conduct research on t he  c u l t u r i n g  o f  mol luscs i n  s u i t a b l e  t r o p i c a l  

waters and t o  t r a i n  s c i e n t i f i c  and t e c h n i c a l  personnel t o  undertake 

these research tasks. From these research a c t i v i t i e s  i t  was envi saged 

t h a t  v i a b l e  mol lusc c u l t u r e  systems o f  food p roduc t ion  f o r  t h e  r u r a l  

poor cou ld  be developed. 'Therefore fund ing  was a1 l oca ted  f o r  t h e  

development o f  a  p roduc t ion  system w i t h  t he  view o f  e s t a b l i s h i n g  an 

e f f e c t i v e  t r a i n i n g ,  p roduc t ion ,  processing, and market ing program. 

I nspec t i on  o f  approved p r o j e c t  summaries, f i l e  reviews and i n t e r v i e w s  

w i t h  program s t a f f  i n d i c a t e  t h a t  emphasis was p laced  on conduct ing 

b i o l o g i c a l  research on t h e  c u l t u r i n g  o f  oysters,  r a t h e r  t han  on t h e  

b u i  1  d i n g  o f  research capabi 1  i ty aspect o f  t h e  p r o j e c t s '  a c t i v i t i e s  ( t h e  

t r a i n i n g  o f  s c i e n t i f i c / t e c h n i c a l  personnel and t h e  p rov i  s i on  o f  study 

t o u r s ) .  The l a t t e r  was i nc l uded  t o  f a c i l i t a t e  t h e  achievement of 

produc ing u t i l i z a b l e  research r e s u l t s  f o r  t r a n s f e r  t o  i n t e r e s t e d  

pa r t i es .  Therefore, t h e  l a t t e r  a c t i v i t y  was no t  t h e  goal o f  t h e  s i x  

p r o j e c t s  but r a t h e r  t he  means t o  achieve t he  goal o f  producing use fu l  

s c i  en t  i f i c  i n fo rma t i on  f o r  devel opment . 



I f  we f u r t h e r  examine t h e  range o f  a c t i v i t i e s  o f  t h e  s i x  

p ro j ec t s ,  t he  r a t i o n a l e  f o r  funding. these p r o j e c t s  c l e a r l y  underscored 

IDRC's mandate and mission. P r o j e c t  o b j e c t i v e s  i nc l uded  t h e  development 

o f  a  p roduc t ion  technology s u i t a b l e  f o r  t r a n s f e r  t o  t h e  r u r a l  

f ishermen. The o v e r a l l  aim, t he re fo re ,  i s  t o  inc rease  t h e  l i v e l i h o o d  o f  

t h e  r u r a l  people through an increased p roduc t i on  o f  p r o t e i n  and t h e  

p r o v i s i o n  o f  economic oppo r tun i t i es .  The t a r g e t e d  b e n e f i c i a r i e s  o f  

these s i x  p r o j e c t s  be ing t h e  r u r a l  poor, corresponded c l o s e l y  t o  t h e  

ope ra t i ng  p o l i c y  o f  t h e  Centre as expressed by t h e  then Pres iden t  o f  

I D R C ,  Dr. David Hopper a t  t h e  Inaugura l  Meet ing o f  t h e  Board o f  

Governors o f  t h e  Centre (October 26, 1970 : 4 ) :  

"I would suggest t h a t  we s e l e c t  now a  programme 
s t ress  t h a t  seeks t o  promote t h e  we1 f a r e  o f  peoples 
bo th  farm and non-farm l i v i n g  i n  r u r a l  areas 
throughout  t h e  wor ld .  This would p rov ide  a  broad 
umbre l la  under which t h e  Cent re 's  s t a f f  would s e l e c t  
and devel op worthy p r o j e c t s  f o r  cons i  d e r a t i  on over  
t h e  next few years.  It would prove poss ib l e  t o  
b u i l d  a  t o t a l  programme of i n t e r l o c k i n g  a c t i v i t i e s  
t h a t  would, i n  t ime,  form t h e  r i b s  o f  t h e  umbre l la  
onto which cou ld  be sewn t h e  f a b r i c  o f  wo r l d  
advance" 

I n  summary, t he re fo re ,  t h e  p r o j e c t s  ' o b j e c t i v e s  (w i t hou t  r e l a t i n g  

t o  t h e  s p e c i f i c s  o f  each p r o j e c t ' s  o b j e c t i v e s )  and r a t i o n a l e  were i n  

l i n e  w i t h  t h e  fund ing  o b j e c t i v e s  o f  I D R C  i n  terms o f  aims and 

b e n e f i c i a r i e s .  'This ana l ys i s  re1 i e s  on our  reviews o f  p r o j e c t  summaries 

and f i l e s ,  and on i n t e r v i e w s  w i t h  I D R C  program s t a f f .  It i s  t h e r e f o r e  a  

pe rspec t i ve  from IDRC ' s  p o i n t  o f  view and fund ing  i n t e n t i o n .  

We a l s o  explored t h i s  i s sue  o f  t h e  p r o j e c t s '  o b j e c t i v e s  and 

r a t i o n a l e  w i t h  I D R C  p r o j e c t  leaders  and sen io r  a d m i n i s t r a t i v e  personnel 

assoc ia ted  w i t h  t h e  p ro jec t s .  We were i n t e r e s t e d  i n  o b t a i n i n g  t h e i r  

views on what they in tended t o  achieve through t h e  a c t i v i t i e s  o f  t h e  

p ro jec t s .  The responses f rom t h e  i n t e r v i e w s  w i t h  p r o j e c t  leaders  and 

a d m i n i s t r a t i v e  personnel reveal  t h a t  ach iev ing  socio-economic 

devel  opment , and s o l  v i  ng a s c i e n t i f i c  i ssue/problem i d e n t i f i e d  by t h e  

m i n i s t r y l u n i  v e r s i t y  were paramount concerns. 



The priority (descending o r d e r )  p laced  by a1 1  t h e  p r o j e c t  l eaders  

and a d m i n i s t r a t i v e  personnel on what they  in tended t o  achieve from t h e  

p r o j e c t s  i s  as f o l l o w s :  

1 ) Achieve soc i  o-economi c  devel opment - 
so l  ve a  s c i e n t i f i c  i ssue/problem; 

2 )  Fu l  f i  11 departmental  p lans ;  

3 )  Increase food p roduc t ion ;  

4 )  Develop s c i e n t i f i c  c a p a b i l i t i e s .  

So lv ing  a  s c i e n t i f i c  issue/prob lem as an o b j e c t i v e  was i n  l i n e  

w i t h  IDRC's funding o b j e c t i v e  f o r  these p r o j e c t s .  The o t h e r  p r i o r i t y  

of ach i  e v i  ng socio-economic devel  opment however needs t o  be c l a r i f i e d .  

A l l  p r o j e c t  l eaders  viewed t h e  p r o j e c t s  as p r o v i d i n g  economic 

o p p o r t u n i t i e s  f o r  segments o f  t h e  popul a t i o n  i n  t h e  c o u n t r i e s  where t h e  

p r o j e c t s  a re  loca ted .  As w e l l ,  due t o  h i gh  p roduc t i on  cos ts  and l a c k  o f  

market demand f o r  mol luscs i n  t h e  c o u n t r i e s  where t h e  p r o j e c t s  were 

loca ted ,  some r e c i p i e n t s  (Singapore, Jamaica) tended t o  p lace  emphasis 

on t h e  p roduc t ion  o f  mo l luscs  as a  cash "crop"  r a t h e r  than as a  food 

"crop"  as envisaged by IDRC program s t a f f .  Because o f  t h i s ,  two o f  t h e  

r e c i p i e n t s  (Jamaica and Singapore) and IDRC s t a f f  had d i f f e r e d  s l  i g h t l y  

i n  terms o f  p r o j e c t  d i r e c t i o n s .  I n  t h e  Jamaican case, f i l e  rev iews and 

d iscuss ion  w i t h  p r o j e c t  personnel suggested t h a t  Cent re  s t a f f  encouraged 

t h e  r e c i p i e n t  i n  t h e  f i r s t  phase o f  t h e  p r o j e c t  t o  d i r e c t  p r o j e c t  

a c t i v i t i e s  f o r  a  product  s u i t a b l e  f o r  t h e  consumption o f  t h e  r u r a l  poor; 

whereas t h e  r e c i p i e n t  f e l t  t h a t  t h e  demand o f  t h e  product ,  due t o  

p roduc t ion  costs,  would be more s u i t a b l e  f o r  t h e  l o c a l  t o u r i s t  h o t e l  

t rade .  [Th is  d i f f e r e n c e  i s  no t  ev i den t  i n  Phase I 1  o f  t h i s  p r o j e c t .  

There a re  no i n d i c a t i o n s  t h a t  t h e  Cent re  program s t a f f  i s  c o n t i n u i n g  t o  

i n s i s t  on t h e  p roduc t i on  o f  t h e  mo l luscs  as food f o r  t h e  r u r a l  poor.] 

Th i s  'cash c r o p '  emphasis i s  most pronounced i n  t h e  case o f  t h e  

Singapore p r o j e c t  where i t  i s  c l e a r  f rom a  p r o j e c t  v i s i t  t h a t  t h e  cos t  

o f  product ion,  t h e  s o p h i s t i c a t e d  l e v e l  o f  p roduc t i on  technology,  and t h e  

a d m i n i s t r a t i o n  o f  s u i t a b l e  s i zed  c u l t u r e  s i t e s  can o n l y  he borne by 

n o n - a r t i s i n a l  f ishermen. 



Besides t h i s  review o f  t he  o b j e c t i v e s  o f  t h e  p r o j e c t s  v i s -a - v i s  

IDRC's f und ing  o b j e c t i v e s ,  we a l s o  examined IDRC1s response t o  t h e  

requests  f o r  p r o j e c t  funding. Our rev iew o f  p r o j e c t  f i l e s  i n d i c a t e  t h a t  

a l l  requests,  w i t h  t he  excep t ion  o f  t h e  Peruvian p r o j e c t ,  were rev iewed 

prompt ly  by Cent re  s ta f f .  I n  t h e  case o f  t h e  Peruv ian  p r o j e c t ,  t h e  

I D R C  f i s h e r i e s  program s t a f f  delayed a yea r  i n  responding t o  t h e  request  

(See memo : J. Va l l e -R ies t r a  t o  B. A l lsopp,  June 16, 1977; L e t t e r  : 0. 

A1 lsopp t o  Manuel Vejas-Velez, May 3, 1978). The reason p rov ided  was 

t h e  heavy t r a v e l  schedule o f  t h e  program s t a f f .  

Even though t h e r e  was an i n i t i a l  de lay i n  IDRC1s response t o  t h e  

Peruvian request,  t h e  Peruvian r e c i p i e n t  a long  w i t h  t h e  o the r  r e c i p i e n t s  

were unanimous i n  p r a i s i n g  t he  manner i n  which IDRC handled t h e  

responses t o  t h e i r  i n i t i a l  requests .  

We a1 so examined o t h e r  dimensions o f  t h e  development o f  t h e  

research proposals  f o r  fund ing  by IDRC. From IDRC p r o j e c t  f i l e s ,  f i v e  

o f  t h e  s i x  p r o j e c t  proposals  (Singapore, Malaysia,  Jamaica, Peru and 

Sudan) were submi t ted i n i t i a l  l y  by t h e  r e c i p i e n t s  w i t h  IDRC responding 

t o  these  proposals  and i n  some cases, suggest ing changes. Such 

development o f  research proposal  s  r e f l e c t  t h e  IDRC s t y l e  o f  opera t ion ,  

whereby t h e  Centre responds t o  requests  f rom t h e  T h i r d  World f o r  f und ing  

suppor t .  

However, f rom our f i l e  review, t h e  S i e r r a  Leonean P r o j e c t  (Phase I )  

was s t imu la ted  by IDRC program s t a f f  r espons ib l e  f o r  West A f r i c a .  The 

f i r s t  request  f o r  suppor t  t o  conduct o y s t e r c u l t u r e  research i n  West 

A f r i ca  was an o f f i c i a l  l e t t e r  from t h e  Government o f  Gambia (Nov.20, 

1972). The l e t t e r  requested IDRC1s support  i n  t h e  i d e n t i f i c a t i o n  and 

study o f  t h e  l i f e  h i s t o r y  o f  t h e  l o c a l  oys te r ,  marke t ing  and p rocess ing  

s tud ies ,  and poss ib l e  areas i n  Gambia f o r  c u l t i v a t i o n .  IDRC1s response 

was a l e t t e r  f rom t h e  Assoc ia te  Di r e c t o r  ( F i s h e r i e s  Program AFNS) t o  t h e  

Department o f  B i o l ogy  a t  t h e  U n i v e r s i t y  o f  S i e r r a  Leone (Jan.32, 1973) 

reques t ing  i n f o r m a t i o n  on t h e  s t a t e  o f  o y s t e r c u l  t u r e  research i n Gambi a, 

and a t  t he  same t ime, suggest ing t o  t h e  S i e r r a  Leoneans IDRC1s i n t e r e s t  

t o  suppor t  o y s t e r c u l t u r e  research i n  S i e r r a  Leone, i n  view of t h e  



l i m i t e d  personnel c a p a b i l i t i e s  i n  Gambia. Th is  was f o l l owed  up w i t h  a  

l e t t e r  t o  A.G. Sembu-Forna, M i n i s t e r  o f  A g r i c u l t u r e ,  Government o f  

S i e r r a  Leone on March 27, 1973, express ing  IDRC1s i n t e r e s t  t o  support  an 

o y s t e r c u l t u r e  p r o j e c t  i n  S i e r r a  Leone and as w e l l  i n f o r m i n g  t h e  

M i n i s t e r ,  o f  Garnbia's request which i n  IDRC1s view was weak i n  terms o f  

research c a p a b i l i t i e s  t o  suppor t  o y s t e r  c u l t u r e  research. The i n t e n t ,  

t he re fo re ,  was t o  develop a p r o j e c t  i n  S i e r r a  Leone w i t h  t h e  hope o f  

t r a n s f e r r i n g  t o  Gambia t h e  knowledge produced. Wi th  such a c t i v e  

s t i m u l a t i o n ,  a  p r o j e c t  proposal  was rece ived  from t h e  Government o f  

S i e r r a  Leone. 

It should be noted t h a t  o f  t h e  s i x  p r o j e c t s  eva luated,  o n l y  one ou t  o f  

t h e  s i x  p r o j e c t s  was, i n  our  view, developed th rough  t h e  a c t i v e  

s t i m u l a t i o n  o f  IDRC.  'Therefore, the development of  the projects'  

proposals, with the exception of one project,  d id  not veer away from 

IDRC 's sty1 e and phi 1 osophy of operations. 

The o the r  dimension o f  research proposal  development which we 

reviewed was t h e  research proposal  i t s e l f .  O f  the s ix  research 

proposals submitted by the recipients, two of the proposals (Sudan and 

Peru) had changes made t o  them following review by IDRC personnel, We 

compared t h e  o r i g i n a l  research proposal  s  v i  s -2-v i  s  p r o j e c t s  ' o b j e c t i v e s  

w i t h  those p r o j e c t  proposals  submi t ted f o r  Board approval  and found t h a t  

t h e  Sudanese and Peruv ian p r o j e c t s  had subs tan t i ve  changes made t o  them 

by I D R C  program s t a f f .  The o r i g i n a l  research proposal  request  by t h e  

Peruv ian r e c i p i e n t  was t o  conduct i n v e s t i g a t i o n s  o f  mol l u s c s  and f i s h e s  

such as mu l l e t s ,  and y e l l o w  t a i l s .  Fo l l ow ing  r e c e i p t  o f  t h i s  request ,  

t h e  Assoc ia te  D i r e c t o r  o f  AFNS's f i s h e r i e s  program wro te  (May 3, 1978) 

t o  t h e  r e c i p i e n t  suggest ing t h a t  i t  would be f e a s i b l e  f o r  I D R C  t o  f und  

research on mol luscs,  bu t  i t  was no t  p o s s i b l e  on t e c h n i c a l  grounds f o r  

t h e  Centre t o  suppor t  research on t h e  spec ies o f  f i s h  t h a t  was 

s p e c i f i e d  i n  t h e  research proposal .  For  t h e  Sudanese p r o j e c t ,  t he  

r e c i p i e n t  ' s  o r i g i n a l  proposal  was t a r g e t e d  t o  research t h e  h i g h  

m o r t a l i t y  r a t e s  o f  the  mother o f  pear l  oys te r s  growing i n  t h e  coas ta l  

waters o f  Sudan. I D R C  program s t a f f  and consu l t an t  counse l led  t h e  

r e c i p i e n t  t h a t  i t  would be d i f f i c u l t  t o  i n v e s t i g a t e  t h e  b i o l o g i c a l  



reasons f o r  the high mor ta l i t y  rates tha t  occurred, but i t  would be 

feas ib le  f o r  the  Centre t o  support a pro jec t  i nves t iga t ing  the cu l t u r i ng  

o f  the mother-of-pearl oysters. Fol lowing discussions wi th  I D R C  program 

s ta f f ,  t he  Sudanese and Peruvian rec ip ients  submitted research proposals 

along the research themes suggested by the Centre's program s ta f f .  

For the remaining four pro jec t  proposals, we f i n d  tha t  there were 

only cosmetic changes made by I D R C  program s ta f f .  However, i t  must a lso 

be mentioned tha t  the Malaysian rec ip ient  , the D i rec to r  of Fisheries of  

the Government of  Sabah, voiced during our interv iew w i th  him, some 

negative comments concerning the development of the research proposal. 

According t o  the Director  of Fisheries, he f e l t  tha t  the Centre's 

program s t a f f ' s  input t o  the development of the research proposal made 

the Malaysian project  too s c i e n t i f i c  and technical f o r  the leve l  o f  

expert ise of h is  s ta f f .  We cannot f i n d  any corroborating evidence of 

t h i s  i n  our review of  the Sabah p ro jec t ' s  f i l e s .  

1, a) The object ives o f  the  s i x  pro jec ts  re f lec ted  the  funding 

object ives o f  the  Centre, 

b )  'There were minor d i f ferences between Centre Program s ta f f  and two 

p ro jec t  rec ip ients  (Jamaica and Singapore) w i t h  respect t o  the  

markets for  which the molluscs were being cul t ivated.  However, 

these di f ferences were discussed and se t t l ed  during Phase I 

pro ject  a c t i v i t i e s  and they were not present f o r  example, i n  

Phase I 1  o f  the Jamaican project .  

2. a) Generally, i n  the area o f  the development of  p ro jec t  proposals, 

we f i n d  IDRC program s t a f f  response t o  the i n i t i a l  requests t o  be 

r e f l e c t i v e  o f  the s t y l e  and operating philosophy o f  the Centre. 

However, there was ac t i ve  s t imula t ion on the par t  o f  :[DRC program 

s t a f f  t o  develop the  p ro jec t  i n  S ie r ra  Leone, A delay o f  one 



year i n  terms of  responding t o  recipient request occurred during 

the development of the project i n  Peru. The busy t ravel  

schedules of program s t a f f  were given as reasons f o r  the delay, 

There were also substantive changes made t o  the reseach proposals 

o f  two projects (Peru and Sudan), The changes made by IDRC 

program s t a f f  narrowed the scope of  the proposed research, and i n  

our view, structured the projects i n t o  a more manageable set o f  

research act i v i  t i es , 



3.2 M E  OBJECTIVES OF THE PROJECTS AND WTCOMES 

3.2.1 Research 

Human Resource and Ins t i tu t iona l  Capacities 

I n  examining t h e  s p e c i f i c  research o b j e c t i v e s  o f  t he  s i x  p r o j e c t s  

and t h e  a t ta inment  o f  these ob jec t i ves ,  one has t o  eva lua te  these issues 

w i t h i n  t h e  con tex t  o f  t h e  research c a p a c i t i e s  i n  o y s t e r c u l  t u r e  research 

o f  t h e  c o u n t r i e s  where t h e  p r o j e c t s  were loca ted .  The d i f f e r e n t  

c o u n t r i e s  i n  which t h e  p r o j e c t s  were funded had v a r y i n g  l e v e l s  o f  

research c a p a c i t i e s  t o  support  o y s t e r c u l t u r e  research. As f a r  as we can 

determine f rom f i l e  and l i t e r a t u r e  rev iews and i n t e r v i e w s  w i t h  p r o j e c t  

l eaders ,  none o f  t h e  coun t r i es  ( w i t h  perhaps t h e  excep t ion  o f  Singapore) 

had an ongoing mo l l  usc c u l t u r e  research program be fo re  t h e  i n c e p t i o n  o f  

t h e  I D R C  p r o j e c t s .  Th is  does not  mean, however, t h a t  t h e r e  were no 

research o r  p r a c t i c a l  a c t i v i t i e s  on b i o l o g i c a l  s t ud ies  o f  t h e  o y s t e r  i n  

these c o u n t r i e s  p r i o r  t o  the  s t a r t  o f  t h e  p r o j e c t s .  F i ve  o f  t h e  

c o u n t r i e s  (Singapore, Jamaica, Sudan, Ma1 ays ia ,  Peru)  i n  which t h e  

p r o j e c t s  were l oca ted  had undertaken some t e c h n i c a l  s t ud ies  on t h e  

growth and c u l t u r e  o f  oys te rs .  There was, however, no i n d i c a t i o n  o f  an 

a c t i v e  e f f o r t  t o  mount a  research program t o  c u l t u r e  oysters.*  

Singapore i s  t h e  on ly  coun t ry  which seemed t o  have expended some e f f o r t  

i n  conduct ing musse lcu l tu re  research. P r i o r  t o  t h e  s t a r t  o f  t he  

p ro j ec t ,  t h e r e  were some p r e l i m i n a r y  research s tud ies  on t h e  c u l t u r i n g  

o f  mussels i n  Singapore; f o r  example, a  paper was prepared e n t i t l e d  

"Pre l  i m i  narv Observat ions o f  Mussel C u l t u r e "  f o r  an ASEAN conference i n  

Singapore by a  s t a f f  member o f  t h e  Department o f  Pr imary Product ion,  

Government o f  Singapore, who l a t e r  became t h e  IDRC p r o j e c t  l eader .  

B i o l o g i c a l  research on mussels was a l s o  undertaken a t  t h e  U n i v e r s i t y  o f  

Singapore. 

* Reg iona l l y ,  f o r  example, i n  Asia, a  c o n s u l t a t i v e  m iss ion  on Asian 
aquacu l tu re  research under taken i n  1978 l i s t e d  o n l y  a  r eg iona l  
i n s t i t u t i o n  SEAFDEC as hav ing t h e  i n f r a s t r u c t u r e  t o  under take work on 
b i v a l v e s  research, and accord ing  t o  t h e  m iss ion  it was a t  t h a t  t ime  a  
m i  no r  p r i o r i t y  o f  t h e  Aquacu l tu re  Department o f  SEAFDEC. Research 
Reinforcement i n  Aquacul ture  f o r  Coun t r ies  o f  South and South East 
As ia  21 A p r i l  1978, IDRC.  Vancouver. 



For Sudan, i n i t i a l  s t ud ies  on t h e  c u l t i v a t i o n  o f  t h e  Mother o f  Pear l  

oys te rs  were undertaken by f o r e i g n  e x p a t r i a t e s  d u r i n g  t h e  l a t e  1950s t o  

e a r l y  1960s. However, t h i s  h i s t o r y  o f  some i n i t i a l  s t ud ies  be ing 

c a r r i e d  out i n  Sudan does no t  mean t h a t  t h e r e  were research c a p a b i l i t i e s  

t o  under take research on o y s t e r c u l t u r e .  The t r a i n i n g  t h a t  had t o  be 

prov ided a t  p re -p ro j ec t  and d u r i n g  t h e  course of t h e  p r o j e c t  i n d i c a t e d  

otherwise.  I n  Jamaica, as w e l l ,  p r i o r  t o  t h e  s t a r t  o f  t he  p r o j e c t ,  

some b i o l o g i c a l  s t u d i e s  had been performed on t h e  o y s t e r  a t  t h e  

U n i v e r s i t y  o f  West I nd i es .  A lso  t h e  F i s h e r i e s  D i v i s i o n  o f  t h e  

Government o f  Jamaica had conducted some p r e l i m i n a r y  t e c h n i c a l  s t u d i e s  

on t h e  c o l l e c t i o n  o f  spat. The Malays ian case was much d i f f e r e n t .  

"Technica l "  exper iments were ~ ~ n d e r t a k e n  t o  i n v e s t i g a t e  whether oys te r s  

cou ld  be c u l t u r e d  i n  t h e  coas ta l  waters  o f  Sabah. But, accord ing  t o  t he  

D i r e c t o r  o f  F i she r i es ,  these exper iments were n o t  s c i e n t i  f i c a l  l y  based 

and funds were a l l o t t e d  t o  a  f i s h e r i e s  o f f i c e r  t o  under take bas ic  

t r i a l s .  For Peru, b i o l o g i c a l  l a b o r a t o r y  research was conducted p r i o r  t o  

t h e  s t a r t  o f  t h e  p r o j e c t ,  though no t  by t he  p r o j e c t  r e c i p i e n t .  

Th i s  rev iew of t h e  c o n d i t i o n s  i n  t h e  f i v e  c o u n t r i e s  leads  us t o  

conclude t h a t ,  with perhaps the exception o f  Singapore, there were no 

ongoing research programs on mollusc cul ture  i n  the countries where the 

projects were located pr io r  t o  the inception o f  the projects. Such an 

absence would suggest t h e r e f  o r e  t h a t  research exper iences t o  conduct 

mol lusc c u l t u r e  research would be l a c k i n g  and thus  t h e  c a p a b i l i t y  t o  

conduct t h e  p r o j e c t  research o b j e c t i v e s  would no t  be as promising. But 

t h e  absence o f  a  research program does not necessarily mean t h a t  p r o j e c t  

r e c i p i e n t s  would have d i f f i c u l t y  i n  mount ing research programs i n  

mo l l  usc c u l t u r e ,  because p r i o r  research exper ience i n  m o l l  usc c u l  t u r e  i s  

no t  t h e  on l y  c o n d i t i o n  r e f l e c t i v e  o f  research capac i t y .  

The research capabi 1  i t i e s  o f  p r o j e c t  personnel  t o  conduct 

b i o l o g i c a l  research i s  another  dimension t o  cons ider  a long w i t h  t h e  

i n s t i t u t i o n a l  - i n f r a s t r u c t u r e  capac i t y  t o  under take t h e  proposed 

research. An i n d i c a t o r  would be t h e  l e v e l  o f  t r a i n i n g  t h e  p r o j e c t  

l eade r  and t e c h n i c a l  personnel had p r i o r  t o  t h e  s t a r t  o f  t h e  p r o j e c t s .  



Table 1 shows t h e  l e v e l  o f  t r a i n i n g  o f  t h e  p r o j e c t  leaders and 

t echn i ca l  personnel o f  t h e  IDRC p r o j e c t s .  

TABLE 1 

PROJECT PERSONNEL and LEVEL OF TRAINING 

Project Personnel Level o f  Training 

Oystercul t u r e  (Jamaica ) 
P r o j e c t  Leader ( 1 s t )  Ph . D. (Zoo1 ogy ) 
P r o j e c t  Leader (2nd) B.Sc. (Marine B io l ogy )  
S c i e n t i f i c  Personnel ( x l )  Ph.D. (Zoology)  
Sci e n t  i f i c  Personnel (x2 )  B.Sc. (B io l ogy )  

Mussel Culture (Singapore) 
P r o j e c t  Leader ( 1 s t )  
p r o j e c t  Leader (2nd) 
S c i e n t i f i c  Personnel ( x l )  
S c i e n t i f i c  Personnel (x2 )  

Oystercul tu re  (Malaysia) 
P r o j e c t  Leader 

Oystercul tu re  (Sierra Leone) 
P r o j e c t  Leader 
~ x ~ a t  r i  a t e  Consul tant  
S c i e n t i f i c  Personnel (x4)  

Oystercul tu re  (Sudan) 
P r o j e c t  Leader ( 1 s t )  
P r o j e c t  Leader (2nd) 
S c i e n t i f i c  Personnel (x3)  

Maricul t u r e  (Peru) 
P r o j e c t  Leader 

S c i e n t i f i c  Personnel (x3 )  

B  .Sc. (Hons . ) 
B.Sc. (Hons.) (B io l ogy )  
Ph .D. (M i c rob io l ogy )  
B.Sc. ( B i o l o g y )  

B.Sc. ( B i o l o g y )  

M.Sc. (Marine B io l ogy )  
B  .Sc. ( B i  01 ogy ) 
B.Sc. (B io l ogy  + Botany) 

M.Sc. 
M.Sc. (L im i  no1 ogy ) 
B  .Sc. ( B i  01 ogy) 

B.Sc. (Animal husbandry 
+ P i s c i c u l t u r e )  

M.Sc. (B io l ogy )  
B.Sc. (B io l ogy )  x  2  

The l e v e l  o f  formal t r a i n i n g  a t t a i n e d  by p r o j e c t  personnel should 

no t  be const rued as a  necessary t h r e s h o l d  f o r  an i n d i v i d u a l  t o  be 

capable o f  under tak ing  mo l lusc  c u l t u r e  research. Years o f  p r a c t i c a l  

exper ience acqu i red  through work s e t t i n g s  i n  t h e  s p e c i f i c  f i e l d ,  as i n  

t h e  case of t h e  f i r s t  p r o j e c t  l eade r  i n  S-iqgapore, would j u s t  be as 

impor tant .  Notwi t h s t a n d l  ng t h i s ,  however, t he  1  eve1 o f  formal t r a i n i n g  



a t t a i n e d  i n  t h e  s p e c i f i c  f i e l d  would be a  rough guide as t o  t he  a b i l i t y  

o f  t h e  i n d i v i d u a l  t o  under take mo l lusc  c u l t u r e  research. I n  l i g h t  o f  

t h i s  i n f o r m a t i o n  and from d i scuss ion  w i t h  t h e  IDRC consu l t an t ,  the 

pro jec ts  ' personnel research capabi 1 i t i e s  t o  undertake mol lusc cu l tu re  

research were uneven. Accordi nq t o  the I DRC consultant , Sierra Leone, 

Jamaica and Singapore were wel l  t ra ined  t o  conduct b io log ica l  research, 

whereas Malaysia, Sudan and Peru were much weaker i n  t h i s  regard. Th is  

c o n d i t i o n  was a l l e v i a t e d  w i t h  t h e  p r o v i s i o n  o f  p r e - p r o j e c t  t r a i n i n g .  

Ana l ys i s  o f  t h e  i n s t i t u t i o n a l  -i n f  r a s t r u c t u r e  capac i t y  t o  

under take mol l u s c  cu1 t u r e  research i s  a  d i f f i c u l t  dimension t o  

eva luate.  F i r s t l y ,  our p r o j e c t  v i s i t s  occurred l ong  a f t e r  t he  p r o j e c t s  

had commenced and t h e r e f o r e  i t  was d i f f i c u l t  t o  p rov i de  i n f o r m a t i o n  on 

t h i s  area. A  rough i n d i c a t o r  f o r  t h i s  would be t h e  a v a i l a b i l i t y  o f  

resources f o r  t h e  p r o j e c t s  such as suppor t  s t a f f ,  m a t e r i a l  and t r a n s p o r t  

commitments p rov ided  by t h e  r e c i p i e n t  as a  c o n t r - i b u t i o n  t o  t h e  

p r o j e c t s .  A l l  t h e  p r o j e c t s  r e q u i r e d  IDRC t o  fund research equipment and 

t r a n s p o r t a t i o n  f o r  t h e  research a c t i v i t i e s .  This suggests t h a t  IDRC had 

t o  strengthen some aspects o f  the research in f ras t ruc ture .  I n  t h e  area 

o f  human resources, t h e  number o f  p r o j e c t  personnel made a v a i l a b l e  t o  

undertake research a c t i v i t i e s  would i n d i  ca te  some l e v e l  o f  

i n f r a s t r u c t u r e  suppor t  e x i s t i n g  i n  t h e  r e c i p i e n t  i n s t i t u t i o n  and t h e  

commitment on t h e  p a r t  o f  t h e  host  government. Of t h e  s i x  p r o j e c t s ,  

only one o f  the  pro jec ts  (Peru) received funds from IDRC as salary 

support t o  pro jec t  personnel. Table 2 p rov i des  a  breakdown o f  t h e  human 

resource commitments t o  the  s i x  p ro j ec t s .  



TABLE 2: HUMAN RESOURCE COMMITMENTS OF PROJECTS 

Project Number and Type o f  Personnel 

1 )  S i e r r a  Leone Phase 1 1 P r o j e c t  Leader 
1 E x p a t r i a t e  Consul tant  
3  Research Assi s t a n t s  
1 Process ing O f f i c e r  

20 F i e l d  S ta f f  - 
26 

2) Jamaica 

3) Singapore 

4 )  Sudan 

5 )  Malays ia  

1 P r o j e c t  Leader 
2  Associates 
2  Ex tens ion  O f f i c e r s  
1 Technical  Ass i s tan t  

18 Support S ta f f  
77 

1 P r o j e c t  Leader 
3  Assoc ia tes 
2 Technicians 
2  Research Ass i s tan t s  
4  A d m i n i s t r a t i v e  S ta f f  

12 F i e l d  A s s i s t a n t s  
Ff 

1 P r o j e c t  Leader 
4  Assoc ia tes 
4  Techni c i  ans 

12 Ass i s tan t s  - 
2  1 

1 P r o j e c t  Leader 
3  Assoc ia tes 
1 F ishery  Ass i s tan t  
8  suppor t  S t a f f  - 

13 

6 )  S i e r r a  Leone Phase I 1  4  F ishery  O f f i c e r s  
2  Technical  Ass i s tan t s  
4  F i e l d  A s s i s t a n t s  - 

10 

7 )  Peru 1 P r o j e c t  Leader 
1 Research Associ a t e  
1 Engi neer Techni c i a n  
3  F i e l d  A s s i s t a n t s  
3  Facu l t y  Members (V i  s i  t i ng) 
9 (4  persons a t  p r o j e c t  s i t e  f u l l  t i m e )  

* Human resource com~ili tments were determi ned d u r i  ng p r o j e c t  v i  s i t s ,  
d iscuss ion  w i t h  p r o j e c t  leaders  and rev iew o f  progress repo r t s  and 
f i n a l  repor ts .  I n  c e r t a i n  cases t h e  numbers might  be mis leading,  
espec ia l  l y  f o r  t h e  a d m i n i s t r a t i v e  s t a f f ,  as r e c i p i e n t s  would i n c l u d e  
them even though mol lusc c u l t u r e  a c t i v i t i e s  might  not be t h e  so le  
work a c t i v i t y  occupying t h e  s t a f f .  



From Table 2, t h e  a v a i l a b l e  human resources f o r  t h e  p r o j e c t s  

c l e a r l y  vary. F i ve  o f  t he  p r o j e c t s  had t h i r t e e n  o r  more s t a f f  members 

committed t o  t h e  p ro jec t s .  With t h e  excep t ion  o f  t he  Peruv ian p r o j e c t  

which had t h e  lowest  number o f  human resource commitment, t h e  o the r  f i v e  

p r o j e c t s  were b e t t e r  endowed w i t h  p r o j e c t  personnel.  

The above cond i t i ons  which we have discussed, i .e. p r i o r  research 

exper ience i n  mol lusc c u l t u r e  research, research c a p a b i l i t i e s  o f  t h e  

p r o j e c t  personnel and t he  i n s t i t u t i o n a l  - i n f r a s t r u c t u r e  research capac i ty  

do a f f e c t  t h e  progress and a t ta inment  o f  t h e  p r o j e c t s '  ob jec t i ves ,  

a l b e i t  t h e r e  a re  o the r  f a c t o r s  t o  be considered. 

At ta inment  o f  P r o j e c t  Ob iec t i ves  

A l l  t h e  p r o j e c t s  eva lua ted  did n o t  reach a l l  t h e  s t a t e d  

ob jec t i ves .  There were on l y  p a r t i a l  a t ta inments  o f  s p e c i f i c  o b j e c t i v e s  

i n  each case. 'This i s  conf i rmed by both f . i l e  a n a l y s i s  and i n t e r v i e w s  

w i t h  p r o j e c t  leaders  who were frank w i t h  regards t o  t h e  a t ta inment  o f  

s p e c i f i c  ob jec t i ves .  Table 3 l i s t s  t h e  number o f  s p e c i f i c  o b j e c t i v e s  

l i s t e d  i n  t h e  p r o j e c t  summaries of t he  p r o j e c t s  and t h e  number o f  

o b j e c t i v e s  a t t a i ned .  



TABLE 3 

NUMBER OF PROJECT OBJECTIVES ATTAINED BY M E  PROJECTS 

Number of Project Number of Project 
Project Objectives Listed Objectives Attai ned 

i n  Project Summary (Project Leader 
Assessment ) 

1 )  Mussel c u l t u r e  (Singapore) 5  3  ( A t t a i n e d )  
2  ( P a r t i a l l y  A t t a i ned )  

2) Oystercu l  t u r e  (Jamaica) 2  2  ( P a r t i a l l y  A t t a i n e d )  

3 )  Oys te r cu l t u re  (Malays ia)  6  

4 )  Oys te r cu l t u re  ( S i e r r a  Leone) 
Phase 1 4  
Phase 2  4 

5 )  M a r i c u l t u r e  (Peru) 4 

3  (A t t a i ned )  
3  ( P a r t i a l l y  A t t a i n e d )  

4  ( A t t a i n e d )  
1 (A t t a i ned )  
3  ( P a r t i a l l y  A t t a i n e d )  

3  (A t t a i ned )  
1 (Not a t tempted)  

6 )  Oys te r cu l t u re  (Sudan) 4 3  ( A t t a i n e d )  
1 (Not a t tempted)  

The i n f o r m a t i o n  prov ided i n  Table 3  rega rd ing  t h e  a t ta inment  o f  

p r o j e c t  o b j e c t i v e s  was der ived  from i n t e r v i e w s  w i t h  p r o j e c t  leaders.  

The number o f  p r o j e c t  o b j e c t i v e s  a t t a i  ned were from t h e  r e c i  p i  en t s  ' 
p o i n t  o f  view. It was d i f f i c u l t  f rom f i l e  ana lys is ,  cons ide r i ng  t h e  

l i m i t e d  amount o f  i n f o r m a t i o n  a v a i l a b l e  i n  t h e  f i l e s ,  t o  come t o  an 

assessment o f  how accurate and v a l i d  t h i s  i n f o r m a t i o n  was i n  terms of 

a t ta inment  o f  p r o j e c t  ob jec t i ves .  Also, i t  does no t  r e f l e c t  t he  q u a l i t y  

o f  work undertaken t o  reach t h e  o b j e c t i v e s  nor t h e  conclusiveness of t h e  

research f i nd ings .  Consul tant  t echn i ca l  eva lua t ions  o f  t he  p r o j e c t s '  

progress o f t e n  suggest t h a t  f u r t h e r  analyses should have been made of 



t h e  research a c t i v i t i e s  and t h e  inconc lus iveness  o f  t h e  f i n d i n g s  i n  

severa l  areas o f  research. These comments app ly  t o  p r o j e c t s  i n  

Malaysia,  Sudan, Jamaica, S i e r r a  Leone and Sudan. The t e c h n i c a l  

comments made by t h e  consu l t an t  v i s - 2 - v i s  t h e  inconc lus iveness  o f  t h e  

f i n d i n g s  a re  d i r e c t e d  t o  t h e  b i o l o g i c a l  s t ud ies  o f  oys te r s  and t h e  

v a r i e t y  o f  techn iques  used t o  eva lua te  a  s u i t a b l e  system f o r  

o y s t e r c u l t u r e .  'The inconclusiveness of some of the findings was 

attributed i n  the consultants' reports to  the lack of persistence i n  

continuing biological t r i a l s  and experimenting with different culture 

techniques, and also the lack of an attempt, i n  cases, to correlate 

di f ferent  experimental t r i a ls .  For  example, we p rov i de  an excerp t  f rom 

one o f  t h e  c o n s u l t a n t ' s  r e p o r t s  t o  exempl i f y  what we a r e  d iscuss ing :  

"It was found t h a t  . .... (name de le ted )  had 
conducted a  smal l  t e s t  o f  t h e  s take  c u l t u r e  
technique,  a  f a c t  no t  p r e v i o u s l y  r epo r t ed  o r  
communicated. He d i d  no t  pursue t h e  i n v e s t i g a t i o n  
because o f  unexpla ined m o r t a l i t i e s .  T h i s  1  ack o f  
p e r s i  s tance ( s i c )  has e l i m i n a t e d  p romis ing  
techniques i n  a  number o f  p r o j e c t s "  

(Consu l tan t  I s  Report  on Oys te rcu l  t u r e  (Ma1 ays i  a )  
3 March 1982) 

These concerns are a l s o  shared by IDRC program s t a f f .  I n  

r ev i ew ing  o y s t e r c u l t u r e  ( S i e r r a  Leone Phase 11), t h e  IDRC program s t a f f  

l i s t e d  areas which had t o  be t a c k l e d  t h r e e  years  f o l l o w i n g  p r o j e c t  

s t a r t .  

"Problem Areas 

2) Methods o f  C u l t u r e  and adequacy o f  t e s t i n g  t h e  
systems : 

c u l  t c h  and seed c o l l  e c t  i o n  systems; 
s t r i n g s  o r  w i r e s l a v a i l a b i l  i t y  and cos t s ;  
r a f t s  - c o n s t r u c t i o n  - e f f i c i e n c y ,  l i f e  costs ;  
racks o r  frames ( l i m i t e d  t e s t s  and omiss ions) ;  
o t h e r  methods o f  c u l t u r e  (see 10a - o b j e c t i v e s ) "  

(Summary o f  P r o j e c t ,  O y s t e r c u l t u r e  ( S i e r r a  Leone) 
Phase 11, February  17, 1982, Page 1 )  



Genera l ly ,  i n  terms of a t ta inment  o f  t h e  s p e c i f i c  p r o j e c t s '  

ob jec t i ves ,  t h e  s i x  p r o j e c t s  made progress i n  t h e  areas o f  b i o l o g i c a l  

research on t h e  growth c h a r a c t e r i s t i c s  o f  t h e  mol luscs,  t h e  c u l t u r i n g  o f  

mol luscs through exper imentat ion w i t h  var ious  techniques, and i n  t h e  

area o f  t r a i n i n g ,  a l b e i t  some of t h e  research r e s u l t s  obta ined might  be 

i nconc lus i ve  and t h e  at ta inment  o f  s p e c i f i c  o b j e c t i v e s  uneven among t h e  

s i x  p ro j ec t s .  The area o f  t h e  s p e c i f i c  p r o j e c t s '  o b j e c t i v e s  which was 

s t a l l e d  (w i t h  t h e  excep t ion  o f  Jamaica, Singapore and Malays ia)  i s  t h e  

successfu1 d isseminat ion,  t r a n s f e r  and p ick-up o f  t h e  developed 

p roduc t  i o n  techniques t o  p rospec t i ve  farmers. 

According t o  t he  p r o j e c t  r e c i p i e n t s  t h e r e  a re  severa l  f a c t o r s  f o r  

t h e  p a r t i a l  a t ta inment  of p r o j e c t  ob jec t i ves .  Three general  reasons a re  

c i t e d  by severa l  r e c i p i e n t s :  

1 )  S t a f f  depar tures (permanent and temporary)  f rom p r o j e c t s  
(Jamaica, Malaysia, Sudan); 

2 Lack o f  cont inuous 1 ocal  Government support  (Ma1 a y s i  a, 
S i e r r a  Leone Phase 11); 

3)  Weak capabi 1  i t i e s  ( research o r  ex tens ion )  t o  under take 
p r o j e c t  a c t i v i t i e s  ( S i e r r a  Leone Phase 11, Sudan). 

I n  a d d i t i o n  t o  t h e  reasons l i s t e d  above, environmental  cond i t i ons  

were a l s o  c i t e d  by two p r o j e c t  r e c i p i e n t s  (Malaysia,  Peru) as a f f e c t i n g  

t h e  progress o f  t h e  p ro jec t s .  I n  t he  Malaysian p r o j e c t ,  excessive 

lumbering o f  t h e  surrounding areas a t  t h e  p r o j e c t  s i t e s  which i nc l uded  a 

commercial oys te r  farm, l e d  t o  excessive s i l t i n g  o f  t he  r i v e r s .  Due t o  

t h i s ,  i t  was be l i eved  t h a t  t h e  ph o f  t h e  r i v e r  water  had changed 

d r a s t i c a l l y  l e a d i n g  t o  h i gh  m o r t a l i t y  o f  t he  growing oys te rs  i n  a  

commercial farm (which was a t  t he  p o i n t  o f  genera t ing  i n t e r e s t  i n  

o y s t e r c u l t u r e  i n  t h e  area) u t i l i z i n g  t he  developed c u l t u r e  system o f  t h e  

p r o j e c t .  

The Peruvian p r o j e c t  ' s  t i  m i  ng o f  research a c t  i v i  t i  es exper ienced 

a set  back when t h e  phenomenon known as El Nino caused a d r a s t i c  change 

i n  t h e  water temperatures o f  Peru 's  coas ta l  areas (October 1982-July 

1983). M o r t a l i t i e s  occurred i n  one o f  t h e  species (Aulacomya a t e r )  on 



which b i o l o g i c a l  s t ud ies  were t o  be conducted and t h i s  t h e r e f o r e  

a f f e c t e d  t h e  progress of t h e  p r o j e c t .  (Furthermore, t h e r e  were a l s o  

o t h e r  s p e c i f i c  reasons g iven  by t h e  Peruv ian  r e c i p i e n t  as f a c t o r s  f o r  

t h e  non-at ta inment of p r o j e c t  ob j ec t i ves .  We reviewed these s p e c i f i c  

f a c t o r s  by c o n s u l t i n g  bo th  p r o j e c t  f i l e s  and Centre  personnel  . We found 

t h a t  t h e  s p e c i f i c  reasons p rov ided  by t h e  Peruv ian r e c i p i e n t  cannot be 

j u s t i f i e d .  See memo : S. Chew t o  Ramon Buzeta 7/2/84). 

We reviewed t h e  p r o j e c t  f - i l e s  v i s - 2 - v i s  t h e  f a c t o r s  g iven by 

p r o j e c t  r e c i p i e n t s  f o r  no t  a t t a i n i n g  c e r t a i n  s p e c i f i c  research 

o b j e c t i v e s :  

Sta f f  Departures: Permanent s t a f f  depar tu res  were ev i den t  i n  t h e  

Jamaican and Malays ian p r o j e c t s .  I n  t h e  Jamaican 

case, t h e  p r o j e c t  l eader  l e f t  t h e  p r o j e c t  towards t h e  end o f  t h e  f i r s t  

phase. The p r o j e c t  personnel who was sent f o r  p re -p ro j ec t  t r a i n i n g  d i d  

no t  r e t u r n  t o  t he  p r o j e c t  f o l l o w i n g  comple t ion  o f  t r a i n i n g .  It took 

almost a  yea r  be fo re  t h e  pos t  doc to ra l  f e l l o w ' s  p o s i t i o n  assigned t o  t h e  

p r o j e c t  was fi 1  led .  C l e a r l y ,  the re fo re ,  t h e  l a c k  o f  t r a i n e d  personnel  

t o  under take p r o j e c t  a c t i v i t i e s  would hamper t h e  progress towards 

a t ta inment  o f  p r o j e c t  o b j e c t i v e s .  No tw i ths tand ing  t h i s ,  t h e  r e s t  o f  t h e  

p r o j e c t  s t a f f  (4 )  remained th rough  t h e  p r o j e c t .  I n  t h i s  regard,  t h e r e  

i s  a  l e v e l  o f  c o n t i n u i t y  o f  s t a f f  as compared t o  t h e  p r o j e c t  i n  

Ma1 a y s i  a. 

The Ma1 ays ian  p r o j e c t  e x h i b i t e d  a  h i gh  s t a f f  tu rnover .  Al though 

t h e  p r o j e c t  l eade r  remained w i t h  t h e  p r o j e c t  u n t i l  a lmost i t s  

complet ion,  t h e  s t a f f  members (3 )  who were assigned t o  t h e  p r o j e c t  and 

who went f o r  t r a i n i n g  o r  o r i e n t a t i o n  t o u r s  were not assigned t o  

undertake project a c t i v i t i e s  f o l  1  owing the completion of  these t ra in ing 

tours. I n  t h e  Sudan p r o j e c t ,  t h e  t e c h n i c a l  s t a f f  assigned t o  t h e  

p r o j e c t  had t o  leave  f o r  temporary M.Sc. t r a i n i n g  abroad and t h i s  

d i s rup ted  some aspects o f  p r o j e c t  a c t i v i t i e s .  

Lack o f  continuous 1 ocal government support: Two p r o j e c t  r e c i  p i  e n t  s, 

Ma lays ia  and S i e r r a  Leone 

(Phase 11), vo iced t h e  l a c k  o f  cont inuous l o c a l  government suppor t  as 



a f f e c t i n g  t h e  p r o j e c t s '  progress. F i l e  reviews i n d i c a t e  t h e  l ack  o f  

c o n t i n u i t y  o f  government suppor t  f o r  t h e  above p r o j e c t s .  The p r o j e c t  i n  

Malaysia was compl icated f u r t h e r  w i t h  p e r s o n a l i t y  c o n f l i c t s  between t h e  

p r o j e c t  leader  and sen io r  a d m i n i s t r a t i v e  personnel i n  t h e  r e c i p i e n t  

i n s t i t u t i o n .  D e t e r i o r a t i n g  economic c o n d i t i o n s  i n  S i e r r a  Leone 

c o n t r i b u t e d  f u r t h e r  t o  an i n c a p a c i t y  of t h e  Government o f  S i e r r a  Leone 

t o  p rov ide  f u r t h e r  funding t o  p r o j e c t  a c t i v i t i e s .  

Weak Capabi l i t ies  (research or extension) t o  undertake project  

a c t i v i t i e s :  

Two p r o j e c t  r e c i p i e n t s  (Sudan, S i e r r a  Leone Phase 11) 

i n d i c a t e d  t h a t  t h i s  was a  f a c t o r  i n  c o n d i t i o n i n g  t h e  progress o f  

a t t a i n i n g  a l l  t h e  p r o j e c t s '  ob jec t i ves .  Three Sudanese personnel had t o  

be t r a i n e d  a t  t he  M.Sc. l e v e l  t o  f a c i l i t a t e  t h e  reseach a c t i v i t i e s .  

The i r  temporary absences meant a  l ack  o f  t r a i n e d  personnel t o  undertake 

research a c t i v i t i e s .  Because t h e  r e c i p i e n t  i n s t i  t u t i o n  had no t  

staggered t h e  t r a i n i n g  f o r  t h e  p e r i o d  o f  p r o j e c t  s t a f f  absences, p r o j e c t  

a c t i v i t i e s  were hampered throughout  t h e  f i r s t  phase o f  t h e  p r o j e c t .  

Weak extens ion a c t i v i t i e s  were i n d i c a t e d  by t h e  r e c i p i e n t  f o r  

phase I 1  o f  t h e  S i e r r a  Leonean p r o j e c t .  I n  t h e  p r o j e c t  l e a d e r ' s  view, 

h i s  s t a f f  had t o  undertake ex tens ion  a c t i v i t i e s  (which formed t h e  major 

f ace t  o f  phase 11) f o r  which t h e  p r o j e c t  personnel were no t  adequately 

t r a i ned .  According t o  him, h i s  s t a f f  were research b i o l o g i s t s  who had 

t o  r e o r i e n t  t h e i r  work from research t o  ex tens ion  a c t i v i t i e s  which were 

d i f f e r e n t  . 
C l e a r l y  t h e r e f o r e  t h e  t h r e e  f a c t o r s  discussed above, i .e., s t a f f  

departures, lack  of c o n t i  nuous 1  ocal  government support ,  and weak 

c a p a b i l i t i e s  t o  undertake p r o j e c t  a c t i v i t i e s ,  a f f e c t e d  t h e  a t ta inment  o f  

t h e  research a c t i v i t i e s  of t h e  p r o j e c t .  The absence of an ongoing 

mol lusc c u l t u r e  research program i n  t h e  coun t r i es  where t h e  p r o j e c t s  

were 1  ocated ( w i t h  t h e  excep t ion  o f  S i  ngapore) meant under tak ing  

research a c t i v i t i e s  which had not been performed before,  thus adding t o  

a  h i ghe r  chance of setbacks i n  research. The p r o j e c t  s t a f f  i n  Peru, 

Sudan and Malaysia were not as w e l l  t r a i n e d  f o r  mol lusc c u l t u r e  research 

and t h i s  a f fec ted  t h e  progress o f  t h e  research a c t i v i t i e s .  Furthermore, 



we f i n d  t h a t  t h e  p r o j e c t s  which had exper ienced d i f f i c u l t i e s  were ones 

which had low commitments o f  human resources: Malaysia (13), S i e r r a  

Leone Phase I 1  ( l o ) ,  and Peru (9) .  As we have argued before,  the number 

o f  personnel committed by the recipient i n s t i t u t i o n  can provide an 

indicator as t o  the conmitment of the recipient t o  the project and the 

1 eve1 of  ins t i tu t iona l  - infrastructure capacities. 

Changes i n  Project Objectives: 

Fo l l ow ing  t h e  implementat ion o f  t h e  

p ro jec t s ,  changes were made t o  t h e  o b j e c t i v e s  o f  two p r o j e c t s  (Jamaica, 

Peru). The o t h e r  f o u r  p r o j e c t s  d i d  no t  exper ience any changes i n  

p r o j e c t  ob jec t i ves .  A s h i f t  i n  t h e  o v e r a l l  emphasis o f  produc ing 

oys te rs  as low cos t  p r o t e i n  f o r  t h e  r u r a l  poor t o  produc ing oys te rs  as a  

cash crop f o r  s a l e  i n  t h e  market and l o c a l  ho te l  t r a d e  was made i n  t h e  

Jamaican p r o j e c t  a f t e r  i t  had s ta r t ed .  The reason p rov ided  f o r  t h i s  

s h i f t  res ted  on two cond i t i ons .  The f i r s t  be ing t h e  h i gh  cos t  o f  

produc ing these oys te rs  and then as a  low cos t  p r o t e i n ,  qys te rs  would 

not be commercial ly v iab le .  Secondly, oys te rs  are no t  i nc l uded  i n  t h e  

d a i l y  d i e t  o f  t h e  Jamaican and thus  t h e  domestic market p o t e n t i a l  was 

no t  high. However, w i t h  t h e  t o u r i s t  and h o t e l  t r a d e  e x i s t i n g  i n  

Jamaica, i t  was f e l t  by t h e  r e c i p i e n t  t h a t  t h e  market f o r  t h e  oys te rs  

produced would be h i ghe r  i n  t h i s  area. Th is  change i n  o b j e c t i v e  was 

undertaken by t h e  r e c i p i e n t .  

The Peruv ian p r o j e c t  exper ienced changes i n  t h e  species o f  

mol luscs t o  be s tud ied  and t h e  emphasis i n  t h e  research a c t i v i t i e s  t o  be 

undertaken. For  t h e  former, due t o  a  h igh  m o r t a l i t y  r a t e  o f  mussels 

(Aulacomya a t e r )  which was a t t r i b u t e d  t o  t h e  temperature changes o f  t h e  

wate r  as a  r e s u l t  o f  t h e  E l  Nino, t h e  r e c i p i e n t  s h i f t e d  i t s  research 

a c t i v i t i e s  t o  t h e  study o f  t he  sca l lops .  Research a c t i v i t i e s  were a l s o  

s h i f t e d  s o l e l y  towards s c i e n t i f i c  s t ud ies  o f  t h e  s c a l l o p s  i ns tead  o f  

undertaking, as we1 1, demonstrat ion and appl i c a t i o n  o f  t h e  devel oped 

cu 1  t u  r e  techniques t o  t h e  p rospec t i ve  farmers. The reason prov ided by 

t he  r e c i p i e n t  f o r  s h i f t i n g  t h e  emphasis o f  research a c t i v i t i e s  was t h e  

amount o f  t ime l o s t  du r i ng  t he  s t a r t  o f  the  p r o j e c t .  We have examined 

t h i s  i s sue  (Memo S. Chew t o  R. Buzeta 7/2/84) and found t h e  reason g iven  

t o  be groundless. 



Sumnary 

1. a) A l l  projects d id  not reach the stated objectives o f  the 

pro ject  summaries. Furthermore, it must also be stated tha t  

f o r  the objectives attained, some o f  the f indings might be 

i nconcl usive. 

b) Reasons f o r  not a t ta in ing  these objectives are: 

i ) Research/Extensi on and I n s t i t u t i o n a l  Capacities: I n  w r 
view, the research and i n s t i t u t i o n a l  capacit ies t o  

undertake research a c t i v i t i e s  i n  mollusc cu l ture were not 

adequate (with the exception o f  Singapore) t o  f u l f i l l  

these tasks, i f  we consider tha t  the main emphasis of  

these projects was t o  undertake s c i e n t i f i c  research t o  

produce useful research results. Training was provided t o  

pro ject  recipients t o  upgrade t h e i r  research capabi 1 i t ies,  

though t h i s  was not the main th rus t  o f  these projects. 

Permanent and temporary project  s t a f f  departures fur ther  

af fected t h i s  condition. 

There was also a lack o f  t ra ined extension personnel on 

t h e  project  teams (with the exception of  Jamaica) even 

though pro ject  objectives included d i  ssemi nation and 

t rans fe r  o f  the devel oped techno1 ogy. 

ii) Lack o f  Continuous Government Support: The absence o f  

continuous government support af fected the progress o f  the 

pro jects  i n  Sierra Leone and Malaysia. The lack o f  

cont inu i ty  i n  government support was a t t r ibu ted  t o  

economic conditions and i n  the case o f  Malaysia, was 

compl icated by personal i t y  conf 1 i c ts .  

2. a) I n  l i g h t  o f  the above, the o r ig ina l  objectives o f  the s i x  

pro jects  were too  ambitious considering tha t  the recipients 

not only had t o  produce research results, but as well, t o  

undertake the dissemination and t ransfer  o f  the developed 

technology. We are led  t o  ask whether the f i r s t  phases o f  the 



s i x  projects should have emphasized and concentrated on 

pr imar i l y  t r a in ing  and upgrading o f  the researchers t o  conduct 

mollusc c u l t ~ l r e  research with a lesser emphasis on undertaking 

research a c t i v i t i e s  t o  produce research results, 

b) Changes i n  Objectives a f t e r  Project Implementation: Two 

projects (Jamaica and Peru) had t h e i r  objectives changed 

during the course o f  project  ac t i v i t i es ,  For the Jamaican 

project, the object ive t o  produce a low cost protein f o r  the 

ru ra l  poor was sh i f ted  towards producing a cash crop f o r  sale 

i n  the loca l  t o u r i s t  and hotel trade, Reasons f o r  t h i s  s h i f t  

were the high production costs and the low market demand f o r  

oysters by the ru ra l  poor i n  Jamaica. I n  the case of  the 

Peruvian project  the number of  species of  molluscs t o  be 

studied were reduced and the research a c t i v i t i e s  were sh i f ted 

so le ly  towards s c i e n t i f i c  studies, The decrease i n  the number 

o f  molluscs studied was accounted f o r  by the changes i n  

environmental conditions but the s h i f t  towards concentrating 

so le ly  on s c i e n t i f i c  act i v i  t i e s  appeared t o  be ground1 ess , 



3.2.2 Train ing 

S t ~ ~ d y  Tours, Short Term and Degree Course Tra in ing : Resll l ts 

O f  a l l  t h e  p r o j e c t  a c t i v i t i e s  t a r g e t e d  f o r  complet ion,  t h e  

t r a i n i n g  of p ro jec t  personnel was an area which was successful ly 

completed. Table 4 shows t he  number o f  p r o j e c t  personnel t r a i n e d  f o r  

each p r o j e c t  and t h e  t ype  o f  t r a i n i n g  completed. 

TABLE 4 

PROJECT PERSONNEL TRAINED and TYPE OF TRAINING PROVIDED, 
MOLLUSC CULTURE PROJECTS 

Number o f  
Pro jec t  Personnel Type o f  Train ing Status 

--------------------------------------I---- ..................... ------------------------------ 

Oysterculture (Jamaica) 1 Pre-Pro jec t  T r a i n i n g  Completed 
4 Shor t  Term Course I t  

5 (8-10 weeks) 

Mussel Cul ture (Singapore) 1 Study Tour 
1 Shor t  Term Course 
7 

Oysterculture (Malaysia) 1 Pre-Pro jec t  T r a i n i n g  I 1  

3 Study Tour (3 mos. ) I 1  

V 

Oystercul t u r e  (Sierra Leone 1 Pre-Pro jec t  T r a i  n i  ng II 

Phase I) 1 B a c t e r i  01 ogy T r a i  n i  ng I 1  

(S ier ra  Leone 1 Shor t  Term Course I 1  

Phase 11) 1 Shor t  Term Course I 1  

T (Dal hous ie  U n i v e r s i t y )  

Oystercul t u  r e  (Peru ) 3 Pre -Pro jec t  T r a i n i n g  II 

2 Study Tour I 1  

2 Shor t  Term Course I 1  

7 (Dal hous ie  U i  v e r s i t y )  

Oystercul ture (Sudan) 4 Pre -Pro jec t  T r a i n i n g  
3 M.Sc. 

TOTAL 29 



The t o t a l  number o f  people sent f o r  t r a i n i n g  on shor t  te rm 

courses, s tudy t o u r s  and degree courses was 29. As an o b j e c t i v e  

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

f o r  degree program t r a i n i n g  successfu l  l y  completed t h e i  r degrees. It i s  

very  hard t o  gauge whether those  sent on sho r t  term courses b e n e f i t e d  

f rom t h e i r  a t tendance a t  these  t r a i n i n g  sessions. From t h e  response 

g iven  by t h e  t r a i n e e s  i n  i n t e r v i e w s ,  t h e  t r a i n i n g  t hey  rece ived  was 

va luab le  and use fu l  t o  t h e i r  research a c t i v i t i e s .  Most o f  t h e  t r a i n e e s  

a l s o  wished f o r  t h e  p e r i o d  o f  t r a i n i n g  t o  be longer .  The responses were 

un i f o rm  and c o n s i s t e n t  .in t h i s  regard,  even though t h e  t r a i n e e s  had 

undergone d i f f e r e n t  forms o f  t r a i n i n g  such as s h o r t  te rm courses, 

p r e - p r o j e c t  t r a i n i n g  and s tudy t ou rs .  I n  terms o f  t h e  use fu lness  o f  t h e  

t r a i n i n g ,  p r o j e c t  s i t e  v i s i t s  i n d i c a t e d  t h a t  research and c u l t u r e  

techniques shown t o  t h e  t r a i n e e s  d u r i n g  t h a t  s h o r t  t e rm  t r a i n i n g  were 

u t i l i z e d  and i n  f a c t  i n f l uenced  t h e i r  research plans. 

D i f f e r e n t  forms o f  t r a i n i n g  were p rov ided  t o  p r o j e c t  r e c i p i e n t s .  

On t h e  whole, t h e  t r a i n i n g  p rov ided  was s p e c i f i c a l l y  geared towards 

conduct ing research on t h e  c u l t u r e  o f  mol luscs w i t h  t he  excep t ion  o f  

t h r e e  t r a i n e e s  (Sudan) who undertook graduate degree courses. We found 

during project s i t e  v i s i t s  that  trainees have adopted the research 

techniques and methods of moll usc culture research disseminated t o  them 

during t h e i r  training.  However, t h i s  does no t  mean n e c e s s a r i l y  t h a t  t h e  

q u a l i t y  o f  research undertaken by them has been enhanced by t h e  t r a i n i n g  

provided. A  f r u i t f u l  i n d i c a t o r  o f  guaging whether t h e  q u a l i t y  of 

research has been enhanced would be t o  examine t h e  t e c h n i c a l  

c o n s u l t a n t ' s  r e p o r t  on t h e  progress and e v a l u a t i o n  o f  t h e  s c i e n t i f i c  

s t ud ies  undertaken by t h e  p r o j e c t  r e c i p i e n t s .  For  a l l  t h e  p r o j e c t s  

(except Singapore), t he  consu l t an t s  ' r e p o r t s  emphasized: t h e  need t o  be 

more p e r s i s t e n t  i n  t h e  b i o l o g i c a l  s t ud ies  and t r i a l s ,  t h e  l ack  o f  

s c r u t i n i s a t i o n  o f  r e s u l t s  obta ined,  and t h e  inconc lus iveness  of some of 

t h e  s c i e n t i f i c  f i n d i n g s .  C lea r l y ,  t h e r e f o r e ,  t h e  r e c i p i e n t s  have not 

matured as researchers  t o  t h e  ex ten t  expected by these repo r t s .  Two 

recent  t e c h n i c a l  consul tancy r e p o r t s  (Sept. 1984, Oct. 1984) on t h e  

p r o j e c t s  i n  Peru and Sudan i n d i c a t e d  t h a t  t h e  t e c h n i c a l  e x p e r t i s e  of t h e  

p r o j e c t  r e c i p i e n t  had not  improved as much as one would expect f o l l o w i n g  



I D R C  p r o j e c t  t r a i n i n g .  I n  t h e  Sudanese case, t h e  consu l t an t  commented 

on t h e  sketchy data and a n a l y s i s  presented. Th is  i s  a  cause f o r  

concern, espec ia l  l y  when t h e  3  p r o j e c t  personnel were t r a i n e d  a t  t h e  

Masters l e v e l  w i t h  a  t h e s i s  s p e c i a l i z a t i o n  on mol luscs. Furthermore, 

the  f a i l u r e  t o  reassign trainees t o  project a c t i v i t i e s  or the return o f  

trainees t o  the project f o l l  owing completion of t ra in ing ensured that  

the t ra in ing  provided did not achieve the objectives intended. Th is  

O C C I J ~ ~ ~ ~  i n  t h r e e  p r o j e c t s  ( S i e r r a  Leone Phase I, Malaysia,  and Jamaica 

Phase I ) .  The Malaysian p r o j e c t  had a  sad record  i n  terms o f  t r a i n e e  

reassignment t o  p r o j e c t  a c t i v i t i e s  f o l l o w i n g  complet ion o f  t r a i n i n g .  I n  

t h e  case o f  t h e  S i e r r a  Leone and Jamaican p r o j e c t  o n l y  1 t r a i n e e  each 

d i d  no t  r e t u r n  t o  t h e  p ro jec t .  I n  t h e  Jamaican case, i t  a f f e c t e d  Phase 

I o f  p r o j e c t  a c t i v i t i e s .  

Future Training Areas 

The t r a i n i n g  prov ided t o  p r o j e c t  personnel has focussed on 

b i o l o g i c a l  s t ud ies  and techniques o f  oys te r cu l  t u r e  research. P r o j e c t  

personnel were i n te r v i ewed  w i t h  regards t o  f u r t h e r  areas i n  which t h e  

Centre could fund t r a i n i n g .  Three main areas were i d e n t i f i e d :  

1) soci  o-economic ana l ys i s  ; 

2) ex tens ion  a c t i v i t i e s ;  

3 )  process ing and market ing o f  oysters .  

Th is  i d e n t i f i c a t i o n  o f  t h e  above areas can be a t t r i b u t e d  t o  t he  

f o l 1  owing: f i r s t l y ,  a1 1  t h e  p r o j e c t  personnel i n t e r v i ewed  were 

b i o l o g i s t s  o r  had educa t iona l  t r a i n i n g  i n  t h e  n a t u r a l  sciences; 

secondly, e x p e r t i s e  i n  ex tens ion  a c t i v i t i e s  was no t  p reva len t  i n  t h e  

p r o j e c t s  w i t h  t h e  excep t ion  o f  t h e  Jamaica p r o j e c t ;  and f i n a l  ly,  t h i s  

l a c k  o f  knowledge i s  a1 so ev iden t  i n  t h e  area o f  process ing and 

market ing o f  oys te r s  w i t h  t h e  excep t ion  o f  t h e  S i e r r a  Leone p r o j e c t  

which had e x p e r t i s e  i n  t h i s  area. Rather than propos ing t h a t  these a r e  

t h e  areas which t he  F i s h e r i e s  Program o f  IDRC should focus on i n  f u t u r e  

f o r  t r a i n i n g ,  we suggest tha t  consideration be given i n  future projects 

f o r  the inclusion of personnel trained i n  these areas t o  the project,  

e i ther  on secondment or through di rect  par t ic ipat ion of Mini s t e r i  es 

which are responsible f o r  these l i n e  functions i n  the countries where 

the projects are located. 



User Demonstration 

The p r o j e c t s '  o b j e c t i v e s  no t  o n l y  r equ i r ed  t r a i n i n g  t o  be pursued 

f o r  p r o j e c t  personnel ,  but  t h e r e  was a l s o  t h e  o b j e c t i v e  o f  demonst ra t ing 

and t r a i n i n g  p rospec t i ve  farmers i n  t h e  c u l t u r e  techniques developed by 

t h e  p r o j e c t s .  The r e s u l t s  o f  t h i s  o b j e c t i v e  was l i m i t e d  t o  o n l y  4 

projects (Singapore, Malaysia,  Jamaica and S i e r r a  Leone) which had 

achieved s i g n i f i c a n t  r e s u l t s  i n  terms o f  deve lop ing a system o f  c u l t u r e  

which can be adopted by p rospec t i ve  farmers. 'The number of farmers 

adopting the culture process who were shown the technique i s  not very 

encouraging. Table 5 p rov ides  t h e  s t a t i s t i c s  o f  t h e  number of farmers 

who were shown t h e  technique and t h e  record o f  those who adopted t h e  

c u l t u r e  process. 

TABLE 5 

Number of Farmers Number of Farmers Number of Fanners 
Shown the Technique Picked Up Technique Cont i nui ng 

Jamaica 
Phase I 13 
Phase I 1  2 0 

Singapore 28 

Malaysia 40 

Sierra Leone 
Phase I ,*** 
Phase I 1  - 

5 1 (S ince  1981 ) 
11 - - 11 (S ince  1982) 
16 12 

lo* (S ince 1981) 

,** 

* Inc luded  i n  t h i s  i s  a l a r g e  sca le  commercial fa rm which was se t  up, 
expor t  shipments o f  20 t ons  o f  mussels ( h a l f - s h e l l )  t o  Japan have 
been made. 

** Malays ia  had a p r i v a t e  commercial farm se t  up bu t  t h e  farm went 
bankrupt  a f t e r  a h i gh  m o r t a l i t y  i n c i d e n t .  The i n d i v i d u a l  who owned 
t h e  farm was no t  p a r t  o f  t h e  group which was shown t h e  technique.  

*** S i e r r a  Leone has g iven  demonst ra t ions t o  i n t e r e s t e d  farmers,  bu t  no  
records  were kept  o f  t h e  number. P r o j e c t  s t a f f  i n d i c a t e d  t h a t  
farmers who he lped w i t h  t h e  research exper iments were shown t h e  
technique. 



As can be seen from Table 5, the ra te  of successful adoption of  

the cu l ture  technique i s  uneven. The success of the Jamaican pro jec t  i n  

having the highest number of  adoptions of the developed cu l tu re  

technique can be a t t r i bu ted  t o  several factors. The most important i n  

t h i s  case being the  a l l oca t i on  o f  two fu l l - t ime extension o f f i c e r s  t o  

t h e  pro jec t  by the  Government o f  Jamaica. This i n  our view f a c i l i t a t e d  

the successful t ransfer  of the developed process. I n  add i t i on  t o  t h i s  

prov is ion o f  f u l l - t ime  extension of f icers,  there was a lso a greater 

emphasis i n  the  p ro jec t  t o  undertake extension a c t i v i t i e s  as compared t o  

t he  S ier ra  Leonean p ro jec t  (Phase 11) which had a s im i l a r  

'1 i fe-h is tory  ' . These factors, a1 ong w i t h  s i gn i f i can t  f i nanc ia l  support 

i nc lud ing  cap i ta l  s tar t -up funds f o r  prospective farmers from the  

Government o f  Jamaica, and the  lack of other v iab le  economic 

oppor tun i t ies  i n  the  ru ra l  areas o f  Jamaica, f a c i l i t a t e d  the  successful 

t r ans fe r  o f  the  developed cu l t u re  technique. 

Other demonst ra t ion  a c t i v i t i e s  were a1 so undertaken by p ro jec t  

personnel of the projects i n  Sudan, S ier ra  Leone (Phase 11) and 

Singapore. These included information booths a t  f a i  rs and farm shows, 

radio broadcasts and guest lectures a t  un ive rs i t i es  and schools near the 

project  s i tes.  

1. a) The t r a i n i n g  provided was completed s~~ccess fu l l y .  A t o t a l  o f  

29 persons were trained. A1 1 t ra inees sent f o r  degree courses 

(MSc) completed t h e i  r program successful ly. 

b )  Trainees w i th  no background i n  mollusc cu l t u re  research were 

ab le  a t  t he  end o f  the  t r a i n i n g  t o  have some understanding o f  

mollusc cu l tu re  research. However, from the  technical  

consultants'  reports, the  qua1 i ty o f  the research undertaken 

post  t r a i n i n g  ind icated t h a t  there i s  r o w  f o r  improvement. 



c )  'The areas of  t r a i n i n g  suggested by the pro ject  rec ip ients  have 

t o  be considered carefu l ly .  I n  l i g h t  o f  the needs of the 

projects, ski 11 s i n  socio-economic analysis, processing and 

marketing techniques are requi red for  fu tu re  pro ject  

a c t i v i t i e s .  The question i s  whether t r a i n i n g  should be 

provided i n  these areas t o  pro ject  personnel, o r  s t a f f  w i t h  

expert ise i n  t h i s  area be included i n  f u tu re  pro ject  teams. 

2. a) The dissemination and user demonstration o f  the  developed 

cu l t u re  processes were undertaken i n  only four  pro jects  

(Jamaica, Si ngapore, Sierra Leone and Hal ays i  a). The success 

o f  the  farmers adopting the cu l tu re  process varied among the 

projects. The only pro jects  which have exhibi ted successful 

t r ans fe r  are Jamaica and Singapore. We have i d e n t i f i e d  

ce r ta i n  factors which we be1 ieve f a c i  1 i ta ted  successful 

t r ans fe r  : provis ion o f  extension o f f i ce rs ,  greater emphasis 

i n pro ject  a c t i v i t i e s  on extension work, f inanc ia l  support 

such as capi ta l  start-up funds f o r  prospective farmers and the 

lack o f  other v iab le  economic opportunit ies. Given the 

absence o f  some of  these factors  i n  some projects, it i s  t o  be 

expected t ha t  a low adoption ra te  o f  the developed cu l tu re  

process was encountered. 



3.2.3 Research Capabi 1 i t y  

Sect ion  3.2.2 es tab l  i shed t h a t  a1 1  p r o j e c t  personnel  who had 

t r a i n i n g ,  corr~pleted t h e i r  t r a i n i n g  a c t i v i t i e s .  We concluded t h e r e  i s  

room f o r  f u r t h e r  ma tu ra t i on  i n  t h e  s c i e n t i f i c  a n a l y t i c a l  s k i l l s  o f  t h e  

p r o j e c t  personnel  . Th is  sect  i o n  eva lua tes  whether t h e  p r o j e c t s  have 

b u i l t  up t h e  s c i e n t i f i c  and management c a p a b i l i t i e s  o f  t h e  s t a f f  o f  t h e  

r e c i p i e n t  i n s t i t u t i o n s .  Thus t h e r e  i s  a  l i n k  between t h e  t r a i n i n g  t h a t  

i s  p rov ided  t o  b u i l d  up t h e  t e c h n i c a l  e x p e r t i s e  w i t h  t h i s  i ssue  o f  

whether t h e  p r o j e c t s  presence i n  t h e  r e c i p i e n t  i n s t i t u t i o n s  have 

enhanced t h e  s c i e n t i f i c  and management capabi 1  i t i e s  of t h e  r e c i p i e n t  

s t a f f  and i n s t i t u t i o n s .  

Our e v a l u a t i o n  o f  t h i s  area i s  based on t h e  response t o  quest ions 

which we posed t o  t h e  p r o j e c t  personnel  d u r i n g  p r o j e c t  v i s i t s ,  and o t h e r  

i n d i c a t o r s  such as the  number o f  p r o j e c t  personnel  who were t r a i n e d  o r  

shown some o f  t he  techniques by t h e  r e t u r n i n g  I D R C  t r a i n e e s  o r  p r o j e c t  

l eaders ,  and t h e  number o f  s c i e n t i f i c  papers pub l i shed  o r  presented a t  

conferences. 

A l l  p r o j e c t  personnel who went f o r  t r a i n i n g  s t a t e d  t h a t  they have - 
u t i l i z e d  t h e  techniques and i n f o r m a t i o n  l e a r n t  d u r i n g  t h e i r  t r a i n i n g  i n  

p r o j e c t  a c t i v i t i e s .  However f rom t h e  c o n s u l t a n t s '  r e p o r t s  we know t h a t  

f u r t h e r  improvements i n  t e c h n i c a l  e x p e r t i s e  o f  t h e  t r a i n e e s  can be made. 

Wi th  t h e  l ack  o f  p r i o r  exper ience o r  knowledge o f  mol lusc c u l t u r e  

research a l l  t h e  p r o j e c t  s t a f f  a l s o  i n d i c a t e d  t o  us t h a t  most of t h e  

techniques and knowledge requ i r ed  i n  t h e i r  research a c t i v i t i e s  were 

developed th rough  p r o j e c t  a c t i v i t i e s  and t r a i n i  ng ( t h e  excep t ion  i s  

Singapore). There fo re  t h e  o p p o r t u n i t y  t o  conduct mol lusc c u l t u r e  

research p l u s  t h e  t r a i n i n g  prov ided,  enhanced t h e  research capab i l  i t i e s  

o f  t he  p r o j e c t  s t a f f .  Even i n  t h e  case o f  Singapore, t h e  p r o j e c t  l eade r  

had an o p p o r t u n i t y  t o  p a r t i c i p a t e  i n  t h e  f a b r i c a t i o n  o f  machines 

requ i r ed  f o r  t h e  ha rves t i ng  process. When we posed t h e  ques t i on  t o  t h e  

p r o j e c t  l eaders  o f  whether t h e  p r o j e c t  a c t i v i t i e s  had inc reased  t h e i  r 

research s k i 1  1  s, a1 1 p r o j e c t  l eaders  s t a t e d  t h a t  t h e i r  research s k i  11s 

had increased due t o  t h e  p r o j e c t  a c t i v i t i e s .  



Another i n d i c a t o r  o f  b u i l d i n g  and enhancing research capabi 1  i t y  

i s  t h e  number of p r o j e c t  personnel  who were t r a i n e d  by s t a f f  who were on 

t r a i n i n g  courses. Table 6 shows t h e  number o f  p r o j e c t  s t a f f  members who 

have r e c e i  ved i n-count ry  t r a i n i n g  by p r o j e c t  s t a f f  who have compl e ted  

I D R C  sponsored t r a i n i n g  courses. 

TABLE 6 

NUMBER OF IN-COUNTRY TRAINING OF PROJECT STAFF ................................................................ ................................................................ 
Number o f  In -coun t ry  T r a i n i n g  

P r o j e c t  o f  P r o j e c t  S t a f f  -------------------------------------------------------- ------------------------------------------------------- 
Oys te rcu l  t u  r e  ( S i e r r a  Leone) Phase 1 40 

Phase 2 N i  1  
Mussel c u l t u r e  Singapore) I 4 * 
Oystercu l  t u r e  Jamaica) 4  
M a r i c u l t u r e  (Peru)  5 
Oystercu l  t u r e  (Sabah) 6 
Oystercu l  t u r e  (Sudan) 

TOTAL 64 
* The p r o j e c t  l eader  a1 so reviewed t h e  techniques w i t h  ASEAN c o u n t r i e s  

personnel  - a t o t a l  o f  1 5  were shown t h e  techniques.  
Source : In te r v i ews  and P r o j e c t  Progress and Annual Reports.  

A t o t a l  o f  64 s t a f f  o f  t h e  p r o j e c t s  rece ived  v a r i e d  t ypes  o f  

t r a i n i n g  f rom demonst ra t ion o f  techniques l e a r n t ,  t o  formal l e c t u r e s  and 

s l i d e  p resen ta t ions .  I f  we combine t h i s  number w i t h  t h e  t o t a l  number of 

s t a f f  (29 )  who were sent  f o r  IDRC sponsored t r a i n i n g ,  such as s tudy 

tours ,  s h o r t  te rm and degree courses, we f i n d  t h a t  93 o f  t h e  p r o j e c t s '  

s t a f f  have b e n e f i t e d  from t h e  presence o f  these mo l lusc  research 

p r o j e c t s  i n  t h e  s i x  coun t r i es .  

The number o f  s c i e n t i f i c  papers pub l i shed  and presented a t  

conferences i s  a l s o  an i n d i c a t o r  o f  t h e  enhancement o f  t h e  research 

c a p a b e i l i t y  o f  t h e  p r o j e c t s '  personnel*. Table  7 p rov ides  t h e  number o f  

papers pub l i shed  o r  presented a t  conferences by t h e  p r o j e c t s '  s t a f f .  

(see Annex 3 fo r  d e t a i l s  o f  papers).  

* Inc luded  i n  t h i s  a r e  papers pub l i shed  as occas ional  papers o f  t h e  
r e c i p i e n t  i n s t i t u t i o n s .  



TABLE 7 

PAPERS PUBLISHED OR PRESENTED AT CONFERENCES 
BY MOLLUSC CULTURE PROJECT STAFF 

- - - - - - - - - - - - --- - - - - ---- 

Project  Nunber o f  Papers Pub1 i shedipresented 
----------------=-------------------------------------- ----------------- ............................................ 

Oystercu l  t u r e  ( S i e r r a  Leone) 9 
Mussel c u l  t u r e  (Singapore) 3 
Oystercu l  t u r e  (Jamaica) 3 
M a r i c u l t u r e  (Peru) N i  1  
Oys te r cu l t u re  (Sabah) 2 
Oystercu l  t u r e  (Sudan) - 1 

TOTAL 18 

The S i e r r a  Leonean p r o j e c t  which has t h e  h i ghes t  number o f  

publ i c a t i o n s ,  though i n t e r e s t i n g l y  i t  i s  no t  as successfu l  i n  a t t a i n i n g  

p r o j e c t  o b j e c t i v e s  compared t o  those p r o j e c t s  which had fewer 

publ i c a t  i ons . 
Consultants: Consul tants  were con t rac ted  t o  p rov ide  t e c h n i c a l  

ass is tance  t o  t h e  s i x  p ro j ec t s .  The t e c h n i c a l  adv ice 

ranged from b i o l o g i c a l  ana l ys i s  t o  market ing and process ing techniques 

and ana lys is .  I n  t h e  case o f  t he  Peruv ian p r o j e c t ,  t he  research program 

o f  a c t i v i t i e s  was worked ou t  by t h e  consu l tan t  f o r  t he  researchers t o  

f o l l ow .  F i v e  d i f f e r e n t  consu l tan ts  were used i n  t he  course o f  t he  s i x  

p r o j e c t s  ( th ree  consu l t an t s  were f o r  t he  b i o l o g i c a l  aspects o f  t h e  

research and two were f o r  t h e  socio-economics and market ing areas o f  t he  

p r o j e c t  a c t i v i t i e s ) .  However, t h e  adv ice given by t he  consu l t an t s  t o  

t he  p r o j e c t s  were on d i f f e r e n t  areas o f  t h e  p r o j e c t  a c t i v i t i e s ,  w i t h  t he  

except ion o f  t h e  Sudan where two d i f f e r e n t  consu l t an t s  p r o v i d i n g  

t e c h n i c a l  adv ice i n  t h e  b i o l o g i c a l  aspects o f  t he  research were used. 

Table 8 g ives  a  breakdown on t he  frequency o f  t h e  use o f  consu l t an t s  f o r  

t he  s i x  p ro j ec t s .  



TABLE 8 

CONSULTANT VISITS FOR MOLLUSC CULTURE PROJECTS 

Project 
Number of Number of Different 

Consultant V is i ts  Consultants Used 

Oystercu l  t u r e  (Jamaica) 
Phase 1 
Phase 2 

Mussel c u l  t u r e  (S ingapore)  

Oystercu l  t u r e  (Sudan) 

Oystercu l  t u r e  ( S i e r r a  Leone) 
Phase I 
Phase I 1  

Mar icu 1  t u r e  (Peru) 

Oystercu l  t u r e  (Sabah) 
TOTAL 

Source : PROMIS and P r o j e c t  F i l e s  

* A Canadian o y s t e r c u l t u r e  b i o l o g i s t  was scheduled t o  make 3 v i s i t s  t o  
adv ise  on oys te r /c lam research and c u l t u r e ,  and a  Spanish b i o l o g i s t  was 
t o  make 2 v i s i t s  t o  adv ise on musse l cu l t u re  research and techniques.  
A l l  f i v e  v i s i t s  were not  u t i l i z e d .  The two v i s i t s  i n d i c a t e d  i n  t h e  
above t a b l e  were a  p r o j e c t  v i s i t  t o  p l an  a c t i v i t i e s  and a  recen t  v i s i t  
(Sept. 1984) t o  eva lua te  t h e  t e c h n i c a l  progress.  

A l l  t h e  p r o j e c t  l eaders  in te rv iewed,  w i t h  t h e  excep t ion  o f  one 

(S iqgapore) ,  s t a ted  t h a t  t h e  p r o v i s i o n  o f  consu l t an t s  has increased 

t h e i r  research c a p a b i l i t i e s .  Accord ing t o  t h e  p r o j e c t  leaders,  t h e  

t e c h n i c a l  adv ice  g iven  by t he  consu l t an t s  was u s e f u l  i n  t h e i r  research 

a c t i v i t i e s .  - A l l  p r o j e c t  leaders ,  i n c l u d i n g  s e n i o r  a d m i n i s t r a t i v e  

personnel  o f  t h e  M in i  s t e r i e s  in te rv iewed,  suggested t h a t  t h e  

c o n s u l t a n t s '  v i s i t s  should be s t r e t c h e d  over  a  l onge r  pe r i od  t o  enable  

t h e i r  s t a f f  members t o  b e n e f i t  f u l l y  f rom t h e  c o n s u l t a n t s '  expe r t i se .  

I n  a d d i t i o n ,  t h e  p r o j e c t  l eade rs  f u r t h e r  commented on t h e  shor tness o f  

IDRC program s t a f f  v i s i t s  and i n d i c a t e d  t h a t  they  should be l onge r  as i n  

c e r t a i n  ins tances  t h e  IDRC s t a f f  member p rov ided  t e c h n i c a l  advice.  

Dur ing  our  p r o j e c t  s i t e  v i s i t s ,  (Jamaica, Ma lays ia )  I D R C  program s t a f f ' s  



t e c h n i c a l  i n p u t  was ev i den t  i n  t h e  research techniques c a r r i e d  ou t  by 

t h e  p r o j e c t  personnel .  Furthermore, these v i s i t s  by IDRC program s t a f f  

p rov ided  t h e  p r o j e c t  personnel w i t h  l i n k s  t o  t h e  p a r t i e s  i n  t h e  wo r l d  

conduct ing mol lusc c u l t u r e  research and t h e  v i s i t s  a l s o  had t h e  e f f e c t  

o f  encouraging t h e  p r o j e c t  r e c i p i e n t s  i n  t h e i r  p r o j e c t  a c t i v i t i e s .  

3.2.4 Linkages 

According t o  our  i n t e r v i ews ,  1  i nkages between p r o j e c t  r e c i p i e n t s  

and o t h e r  s t a f f  and i n s t i t u t i o n s  i n  t h e  coun t ry  o r  r eg ion  occurred i n  3 

p r o j e c t s :  S i e r r a  Leone, Sudan and Jamaica. I n  t h e  S i e r r a  Leone 

p r o j e c t ,  consul  t a t i o n  occurred between t h e  p r o j e c t  personnel who were 

l oca ted  i n  t h e  government m i n i s t r y  and t h e  f a c u l t y  o f  t h e  U n i v e r s i t y  o f  

S i e r r a  Leone. Formal consul  t a t i o n  was s t r u c t u r e d  a1 so between t h e  

M i n i s t r y  o f  Na tu ra l  Resources i n  which t h e  p r o j e c t  was located,  and t h e  

Department o f  Water and S a n i t a t i o n  over  t h e  q u a l i t y  o f  water.  

The more s u b s t a n t i a l  l i n kages  i d e n t i f i e d  t o  us were those t h a t  

occurred i n  Jamaica and Sudan. The Sudan p r o j e c t  had formal con tac t s  

w i t h  t h e  Regional  Governor, l o c a l  u n i v e r s i t i e s ,  p r i v a t e  sec to r  companies 

which were e x p o r t i n g  s h e l l s ,  schools and t h e  Sudanian Navy th rough  

1  ec tu res ,  demonst ra t ion and meetings. For  t h e  Jamaica p r o j e c t ,  research 

c o l  l a b o r a t i o n  occurred between t h e  p r o j e c t  r e c i p i e n t s  who were i n  t h e  

M i n i s t r y  o f  A g r i c u l t u r e  and t h e  f a c u l t i e s  o f  t h e  U n i v e r s i t y  o f  West 

I n d i e s  and t h e  U n i v e r s i t y  o f  South F l o r i d a .  A p re - f eas i  b i l i t y  s tudy was 

conducted dea l i ng  w i t h  t h e  m i c r o b i o l  o g i c a l  qua1 i t y  o f  oys te r s  and 

assoc ia ted  seawater a t  t h e  d i f f e r e n t  c u l t u r e  s i t e s .  The s t r e n g t h  of 

such l i n kages  i s  d i f f i c u l t  t o  measure and from t h e  d e s c r i p t i o n s  p rov ided  

by t h e  p r o j e c t  personnel  t hey  a re  a t  t h e  l e v e l  o f  l i a i s o n s ,  w i t h  t h e  

excep t ion  o f  Sudan where c o n s u l t a t i o n s  and d i v i s i o n s  w i t h  t h e  Regional 

Governor and Local  Assembly has l e d  t o  some funds be ing  a l l o c a t e d  t o  t h e  

p r o j e c t .  

Besides these l inkages,  we f i n d  no exchange o f  i n f o r m a t i o n  

o c c u r r i  ng between t h e  p r o j e c t s .  Four p r o j e c t  r e c i p i e n t s  (Ma1 ays i  a, 

Peru, S i e r r a  Leone and Singapore)  rece ived  i n f o r m a t i o n  concern ing t h e  



a c t i v i t i e s  o f  t h e  o the r  p r o j e c t s  th rough  t h e  I D R C  program s t a f f .  :[DRC 

s t a f f  t h e r e f o r e  was t h e  go-between i n  terms o f  exchange o f  research 

exper iences through mon i t o r i ng  v i s i t s .  Th is  means t h a t  a1 1  s i x  p r o j e c t s  

worked i n  i s o l a t i o n  o f  each o the r  w i t h  t h e  I D R C  program s t a f f  p r o v i d i n g  

t h e  exchanges. Desp i te  t h i s  s i t u a t i o n ,  a1 1  p r o j e c t  l eaders  i n t e r v i e w e d  

expressed t h e  wish t o  know what t h e  o the r  p r o j e c t s  a re  do ing i n  t h e i r  

research. 

1. a) The presence of the pro jects  i n  the  s i x  countr ies d id  increase 

t h e  s c i e n t i f i c  capab i l i t i es  o f  the pro ject  personnel t o  the 

extent t h a t  they were able t o  undertake mollusc cu l tu re  

research. A t o t a l  o f  93 pro ject  personnel benefi ted from the 

presence o f  these m l l u s c  research pro jects  i n  the s i x  

countr ies i n  terms o f  opportuni t ies t o  undertake mollusc 

cu 1 t u  r e  research and devel opment . 
b) The use of consultants increased the research capab i l i t i es  o f  

t h e  pro ject  s t a f f  and 1 onger consult anci es were requested by 

t he  pro ject  s ta f f .  F~~rthermore, more monitoring v i s i t s  by 

IDRC program s t a f f  were encouraged by the pro ject  rec ip ients  

as these v i s i t s  would provide not only technical advice but 

t he  necessary support for  t h e i  r pro ject  ac t i v i t i es .  

2. I n  terms o f  the development o f  i n s t i t u t i o n a l  l inkages between 

pro ject  rec ip ients  and other i n s t i  t u t  i ons, three pro jects  had 

developed these linkages. Most o f  these linkages were a t  the 

1 ia ison level, however, i n  the  case o f  Sudan project, the l i a i s o n  

a c t i v i t i e s  have led  t o  the cont r ibut ion o f  f inanc ia l  s ~ ~ p p o r t  from 

the regional government where the pro ject  research s i t es  are 

1 ocated. 



3.2.5 Production 

Of t h e  s i x  p r o j e c t s  evaluated, i n  our  v iew 4* p r o j e c t s  had 

developed a  c u l t u r e  p roduc t ion  system which cou ld  sus ta i n  t h e  cont inuous 

c u l t u r i n g  of oys te rs .  These p r o j e c t s  a re  l oca ted  i n  Singapore, 

Malaysia, S i e r r a  Leone and Jamaica. It must be emphasized t h a t  t he  

v i a b i l i t y  of these systems was cons idered o n l y  i n  r e l a t i o n  t o  t h e  

b i o l o g i c a l  c u l t u r e  process w i t hou t  cons ide r i  ng e i t h e r  t he  economic 

v i a b i l i t y  of t h e  c u l t u r e  system o r  t h e  successfu l  t r a n s f e r  o f  t h e  

developed c u l t u r e  system t o  p rospec t i ve  farmers. I n  o the r  words, a  

b i o l o g i c a l  l y  v i a b l e  cu l  tu re -p roduc t ion  system has been developed t o  an 

ex ten t  i n  f o u r  p r o j e c t s  t o  a  stage whereby i t  i s  poss ib l e  f o r  t r a n s f e r .  

However, i t  i s  our  op in i on  t h a t ,  f o r  successfu l  adopt ion o f  t h e  

developed c u l t u r e  system, several  f a c t o r s  have t o  be considered: t h e  

economic v i a b i l i t y  o f  t h e  process developed t o  c u l t u r e  mol luscs, t h e  

support  prov ided by t he  l o c a l  government f o r  ex tens ion  a c t i v i t i e s ,  t he  

demonstrat ion and ex tens ion  a c t i v i t i e s  t o  t r a n s f e r  t h e  process, t h e  

l o c a l  l i n t e r n a t i o n a l  market p o t e n t i a l  o f  t he  mol l u s c s  produced, and t he  

1  ocal empl oyment o r  economic o p p o r t u n i t i e s .  

Local government input i n t o  the development of  a viable culture 
production system and extension a c t i v i t i e s  : 

Cont i  nuous government 

support t o  t he  development o f  a  v i a b l e  p roduc t ion  system and ex tens ion  

a c t i v i t i e s  i s  a  f a c t o r  f o r  t h e  successful  t r a n s f e r  o f  t h e  developed 

c u l t u r e  process. O f  t h e  f o u r  p r o j e c t s ,  t h e  Jamaican and Siqgapore 

p r o j e c t s  enjoyed cont inuous government support .  I n  t h e  former case, t he  

support  f rom t h e  government even increased i n  f i n a n c i a l  and human 

resource commitments d l ~ r i n g  t h e  l a t e r  phases o f  t h e  p r o j e c t .  The 

continuous support o f  the Government of  Jamaica i n  the  areas of  

operating costs, provision of  extension o f f icers  and start-up capital  

funds f o r  prospective farmers has fac i  1 i t a t e d  the  successful adoption of 

the culture process. 

* From a  recent  consu l t an t  t e c h n i c a l  eva lua t i on ,  t h e  Sudan p r o j e c t  has 
reached a  stage whereby p i  1  o t  t e s t i n g  i s  env i  saged, however, 
subs tan t i a l  research i s  s t i l l  t a rge ted  f o r  a  proposed phase 11. 



When support  from the  government wavered towards t h e  end o f  t h e  

p ro jec t s ,  as f o r  example i n  Sabah and S i e r r a  Leone, t h e r e  was no 

s u c c e s s f ~ ~ l  adopt ion o f  t he  c u l t u r e  process.* I n  t h e  case o f  Sabah, two 

years  f o l l o w i n g  t h e  complet ion o f  p r o j e c t  , we no te  o f  t h e  Sabah 

government con t i nu ing  i n  c u l t u r e  t r i a l s  a t  t h r e e  d i f f e r e n t  areas i n  

Sabah w i t h o u t  IDRC support. Therefore,  we a re  l e d  t o  b e l i e v e  t h a t  t h e  

drop i n  government support  t o  o y s t e r c u l t u r e  research towards t h e  end o f  

t he  p r o j e c t  was a r e s u l t  o f  p e r s o n a l i t y  c o n f l i c t s .  

Though i t  was no t  s ta ted ,  t h e r e  was very  l i t t l e  i n d i c a t i o n  o f  

government support  f o r  t h e  p r o j e c t  i n  Peru. The Sudanese p r o j e c t  l eade r  

voiced t h e  inadequate support  p rov ided  by t h e  government but  t h e  p r o j e c t  

has rece ived  funds from t h e  reg iona l  government where t h e  p r o j e c t  i s  

located.  Prospects f o r  f u t u r e  support  f rom t h i s  source and, as we l l ,  

f rom t h e  A g r i c u l t u r a l  Research Corpora t ion  seems t o  be b r i g h t .  

Such an assessment of support  f o r  mo l lusc  c u l t u r e  research and 

t h e  development and t r a n s f e r  of t he  c u l t u r e  process s h o ~ ~ l d  be r e f l e c t e d  

upon v i  s-5-vi  s  t h e  p r i o r i t i e s  p laced on mo l l  usc c u l t u r e  research by t h e  

governments i n  t h e  coun t r i es  where t h e  p r o j e c t s  were loca ted .  Our 

d iscuss ion  i n  sec t i on  3.2.1 has a l l uded  t o  t h i s  by examining whether 

mol lusc c u l t u r e  research was occurr i r rg  i n  t h e  c o u n t r i e s  p r i o r  t o  t h e  

s t a r t  o f  IDRC p ro jec t s .  There i s  very l i t t l e  ' h a r d '  data a v a i l a b l e  f o r  

us t o  c o r r e l a t e  v is-S-v is  t he  resources t h e  government has channel led 

i n t o  mol lusc cu1 t u r e  research. According t o  ou r  i n te r v i ews ,  the  

r e c i p i e n t s '  c o n t r i b u t i o n s  t o  t h e  IDRC p r o j e c t s  are t h e  sum t o t a l  of t h e  

a v a i l a b l e  resources i n  t h e  s i x  c o u n t r i e s  d i  r ec ted  towards suppor t ing  

mol lusc c u l t u r e  research. Mol lusc c u l t u r e  research, as we know, i s  no t  

as widespread as o the r  forms o f  aquacu l tu re  research. For example, t h e  

* I n  t h e  Sabah p r o j e c t ,  t h e r e  was t h e  fo rmat ion  o f  a  commercial farm 
based on t h e  developed c u l t u r e  process. According t o  records i t  went 
bankrupt due t o  t h e  h i g h  m o r t a l i t y  r a t e s  o f  t h e  oys te rs .  Un fo r tuna te  
as t h i s  i s ,  t h e r e  was, however, no successfu l  adop t ion  o f  t h e  c u l t u r e  
process even though 40 farmers were shown t h e  developed c u l t u r e  
oysters .  We a re  l e d  t o  conclude t h a t  t h e r e  a re  o t h e r  i n h i b i t i n g  
f a c t o r s  t h a t  prevented successfu l  adopt ion. 



c o n s u l t a t i v e  m iss ion  on "Research Reinforcement i n  Aquacul ture  f o r  

Coun t r ies  o f  South and South East As ia "  has i n d i c a t e d  t h e  low p r i o r i t y  

g iven t o  t h i s  t ype  o f  research by t h e  reg iona l  i n s t i t u t i o n  i n  S.E. As ia  

which has capabi 1  i t i e s  t o  under take mo l lusc  c u l t u r e  research;  a1 be i  t, 

t h e  r e p o r t  has i n d i c a t e d  t h a t  research on b i v a l v e s  should  be a 

p r i o r i t y .  We do no t  doubt t h e  l e g i t i m a c y  of t h e  i d e n t i f i c a t i o n  o f  t h i s  

p r i o r i t y  by t h e  c o n s u l t a t i v e  miss ion;  however, what we do want t o  

underscore i s  t h e  low p r i o r i t y  p laced on mol lusc c u l t u r e  research i n  

South and S.E. Asia, as ev i den t  f rom the  i n f o r m a t i o n  p rov ided  by t h e  

c o n s u l t a t i v e  miss ion.  I n  l i g h t  o f  t h i s ,  and by r ev i ew ing  t h e  p r i o r i t y  

p laced on mo l lusc  c u l t u r e  research by t h e  c o u n t r i e s  i n  which t he  s i x  

p r o j e c t s  were loca ted ,  we can i d e n t i f y  t h e  f o l l o w i n g  c o u n t r i e s  i n  which 

mo l lusc  c u l t u r e  research has been noted as an area o f  focus : Malays ia  

and Singapore.* 

Market O p p o r t u n i t i e s  and Costs:- 

Accord ing t o  Ta i  and Ishak (1984:1), 

one o f  t he  major  c o n s t r a i n t s  l i m i t i n g  t h e  growth i n  t h e  p roduc t i on  o f  

t h e  b i v a l v e s  i s  t h e  market p o t e n t i a l  f o r  these mol luscs.  I n  1982, t he  

wo r l d  p roduc t i on  o f  b i v a l v e s  was 3.4 m i l l i o n  m e t r i c  tons, which on l y  

represented a 4.4% o f  t o t a l  wor ld  p roduc t i on  o f  a l l  l i v i n g  aqua t i c  

resources (Tai  and Ishak, 1984:2). It suggests t h a t  t h e  market 

p o t e n t i a l  f o r  mol luscs on a wo r l d  wide l e v e l  i s  no t  one o f  u n l i m i t e d  

demand. Ta i  and I shak ' s  (1984:35-37) s tudy has f u r t h e r  suggested t h a t  

t h e  consumption o f  mol luscs on a wo r l d  sca le  tend  t o  be concent ra ted i n  

a  few coun t r i es :  

* The M i n i s t r y  o f  F i s h e r i e s  o f  Peru has e s t a b l i s h e d  r e g u l a t i o n s  f o r  
s h e l l f i s h  fa rm ing  i n  terms o f  g r a n t i n g  concessions and t h e  o rde r  of 
p r i o r i t y  o f  g ran t  i ng these concessions i s: 

1 )  Research and exper imentat ion,  and small s ca le  farming;  
2)  Exper imentat ion and fa rming  by companies; 
3 )  I n d u s t r i a l  sca le  c u l t i v a t i o n .  

** S p e c i f i c  s t ud ies  were funded t o  o b t a i n  s t a t i s t i c s  on t he  p roduc t ion  
and consumption p a t t e r n s  of mo l luscs  i n  t h e  c o u n t r i e s  where t h e  
p r o j e c t s  were l oca ted  and a1 so wor ldwide p roduc t i on  and consumption 
pa t te rns .  



Oysters : (U.S.A., Japan, France, Korea, 
Mexico, Canada, New Zealand) ; 

Mussel s  : (Spai n, France, Thai land, Be1 gium, 
Ch i le ,  Netherlands, Denmark, Peru) 

Sca l l ops  : (U.S.A., Japan, Canada, France, 
A u s t r a l i a )  

With t h e  except ion o f  Thai 1  and, consumption o f  oys te rs ,  mussel s  

and sca l l ops  tends t o  be concentrated i n  t h e  temperate countr ies.*  Th i s  

p a t t e r n  of consumption, w i t h  i t s  concen t ra t i on  i n  t h e  temperate 

coun t r ies ,  should be considered i n  rev iew ing  t h e  market p o t e n t i a l  

l o c a l l y  o f  t he  mol luscs produced by t h e  IDRC p r o j e c t s  ( t h e  excep t ion  

would be Peruv ian and Sudanese p r o j e c t s ) .  It should a l s o  be noted t h a t  

67% and 73% of t h e  wo r l d  p roduc t i on  o f  oys te rs  and mussels a re  by 

c u l t u r e  techniques, whereas on l y  20% o f  wor ld  p roduc t ion  o f  sca l l ops  i s  

by these techniques. Th is  means t h a t  as t he  n a t u r a l  beds are depleted 

due t o  o v e r e x p l o i t a t i o n ,  t he  expansion o f  mol lusc p roduc t ion  i n  t h e  

f u t u r e  can on ly  be froni c u l t u r e d  sources (Tai  & Omar, 1984:28). I n  t h i s  

respect,  research f o r  e f f i c i e n t  c u l t u r i n g  o f  oys te rs  and mussel s  woul d  

be impor tant .  I n  t he  case o f  t h e  I D R C  p r o j e c t s  ( S i e r r a  Leone, Jamaica, 

Malaysia and Siqgapore) t h a t  are c u l t u r i n g  oys te rs  o f  a  d i f f e r e n t  

species than those analysed by Tai and Omar (1984), t h e  a c c e p t a b i l i t y  o f  

t h e  product by f o r e i g n  consumers would have t o  be reviewed. 

Ta i  and Omar (1984:31-32) a l s o  suggest t h a t  gene ra l l y  consumers 

p re fe r  f resh o r  f rozen oysters ,  mussels, and sca l lops .  The study 

t h e r e f o r e  a l e r t s  us t o  consumer preferences and i t  should be considered 

s e r i o u s l y  i n  f u t u r e  post -harvest  a c t i v i t i e s  be ing sponsored by t h e  

Cent re .  

* I t  should a l s o  be r e a l i z e d  t h a t  Tai and I s h a k ' s  study covered 
d i f f e r e n t  species o f  oysters ,  mussel s, and sca l  1  ops than  those 
produced by the  IDRC p ro jec t s .  Due t o  t h e  l ack  o f  a v a i l a b l e  
i n fo rma t i on  on t h e  species under c u l t u r e  by IDRC p ro jec t s ,  i t  was 
decided t h a t  a t  t h e  very l e a s t  a v a i l a b l e  s t a t i s t i c s  on oysters ,  
mussels, and sca l lops  would be h e l p f u l  f o r  our ana l ys i s .  



Oysters 

According t o  Tai  and Omar (1984), 85% o f  t h e  wo r l d  o y s t e r  

p roduc t ion  i s  concentrated i n  t h e  U.S.A., Japan, Korea and France. 

Oysters account f o r  27% o f  t he  wor ld  p roduc t ion  o f  b iva lves .  For t h e  

c o u n t r i e s  i n  which IDRC p r o j e c t s  a re  located,  where t he  oys te rs  were 

be ing c u l t u r e d  f o r  consumption, such as Malaysia,  Jamaica, and S i e r r a  

Leone there are no indications o f  a high local  demand f o r  oysters. 

The study o f  E l l i o t t ' s  (1984) on o y s t e r  consumption i n  S i e r r a  Leone has 

prov ided data which i s  no t  very p romis ing  i n  terms o f  f u t u r e  market 

demands f o r  oys te rs  i n  S i e r r a  Leone. A p ro j ec ted  demand l e v e l  o f  50 

m e t r i c  tons i s  p ro j ec ted  f o r  1990. With oys te rs  occupying o n l y  6% o f  

t h e  food expendi tures o f  a  S i e r r a  Leonean fami ly ,  i t  f u r t h e r  

demonstrates t h e  'occas ional  ' na tu re  o f  t h i s  food i t e m  i n  t h e  d a i l y  d i e t  

o f  t h e  S i e r r a  Leonean. Given t h e  h i s t o r i c a l  t r e n d  o f  o y s t e r  

consumption, which occurs ma in ly  i n  t he  developed coun t r ies ,  and n o t i n g  

t h e  low volumes o f  demand l o c a l l y  f o r  oys te rs  i n  coun t r i es  such as 

Ma1 aysia,  Jamaica and S i e r r a  Leone any increased production of  oysters 

i n  these countries would have t o  be exported, If t h i s  i s  t h e  case, then 

t h e  form o f  oys te rs  produced would have t o  be examined c a r e f u l l y  s ince 

t h e  f r e s h  and f r ozen  forms o f  oys te r s  a r e  t h e  ones most w ide l y  

consumed. 'Therefore post -harvest  harves t  a c t i v i t i e s  geared towards 

these forms would have t o  be considered. 

Tai and Omar (1984) have a l s o  est imated t h a t  o y s t e r  consumption 

w i l l  decrease i n  t he  U.S., which i s  c u r r e n t l y  t h e  w o r l d ' s  l a r g e s t  

consumer o f  oysters .  The reason f o r  t h i s  i s  a projected decrease i n  

production and an increase i n  prices, Such c o n d i t i o n s  t h e r e f o r e  w i l l  be 

conducive f o r  t h e  oys te rs  be ing produced i n  t h e  t r o p i c s ,  prov ided 

p roduc t ion  can be increased and t h e  product  acceptable t o  t h e  American 

consumer. Therefore,  w i t hou t  having t o  develop markets i n  t h e  coun t r i es  

which IDRC has p r o j e c t s ,  (which i s  c o s t l y  and c u l t u r a l  moreways migh t  

i n h i b i t  consumption), t h e  o the r  avenue would be t o  expor t  oys te rs  i n  

l i g h t  o f  t h e  market p o t e n t i a l  o f  t h i s  product.  This consideration 

however should be evaluated vis-3-vis other factors such as costs of  

production, post-harvest processing and handling techniques, and 

production opportunities, 



Mussel s  

Mussels as compared t o  oys te r s  and sca l l ops  accord ing t o  Tai  and 

Omar (1984:49) a re  consumed most l y  by t h e  poor and cons idered t h e  common 

man's food. Therefore,  t h e  s e l l i n g  p r i c e  f o r  mussels i s  low. I f  t h i s  

i s  t he  case, expo r t s  o f  mussels f rom t h e  coun t r i es  i n  which t h e  p r o j e c t s  

a re  l oca ted  would be h indered un less t h e  cos t  o f  p roduc t i on  can be kep t  

low. The p r o j e c t  i n  Peru which was t a rge ted  t o  undertake s tud ies  on 

mussels would have t h e  p o t e n t i a l  o f  t h e  mussels produced being consumed 

l o c a l l y  as Peru does have an i n t e r n a l  market f o r  mussels averaging 

12,500 m e t r i c  t ons  f o r  t h e  past  n i ne  years.  For  t h e  Singapore p r o j e c t ,  

where t he  l o c a l  market demand f o r  t he  product  i s  low, t h e  on l y  avenue 

would be f o r  expor t .  'This has been t h e  avenue chosen by t h e  r e c i p i e n t .  

Tai and Omar (1984) have a1 so est imated t h a t  wo r l d  p roduc t ion  o f  

mussels w i l l  decrease. However, i n  South East Asia mussel p roduc t ion  i n  

'Thailand i s  expected t o  increase. With t he  expected drop i n  wo r l d  

product ion,  t h e r e  i s  t h e r e f o r e  t h e  p o t e n t i a l  f o r  t h e  expor t  o f  t he  

mussels from t h e  coun t r i es  i n  which t h e  IDRC p r o j e c t s  a re  located.  

Scal 1 ops 

The t h r e e  major producers o f  sca l l ops  i n  t h e  wor ld  f rom 1972-1982 

a re  t h e  Un i ted  States, Japan and Canada. The t h r e e  major producers o f  

sca l l ops  a re  a l s o  t h e  w o r l d ' s  t h r e e  major  consumers, consuming an 

average o f  104,000 t ons  per  coun t ry  f o r  t h e  y e a r  1982. Peru f o r  t h i s  

pe r i od  has a l s o  produced sca l l ops  averaging 2600 t ons  per  year.  O f  t h e  

w o r l d ' s  t o t a l  p roduc t ion  of sca l lops ,  on l y  20% o f  t h i s  p roduc t ion  l e v e l  

i s  produced by c u l t u r e .  Therefore,  t h e  p o t e n t i  a1 f o r  sca l  1  op p roduc t i on  

t o  inc rease  i s  h i g h  i f  c u l t u r e  techniques f o r  produc ing sca l l ops  a re  

i n c r e a s i n g l y  adopted. According t o  Tai  and Omar (1984:77), t h e  f u t u r e  

market demand f o r  sca l l ops  w i l l  con t inue  t o  be high. 



Another s t u d y  of t h e  market demand f o r  s c a l l o p s  i n  Peru funded 

f o r  t h i s  e v a l u a t i o n  has noted a l s o  o f  t h e  i n c r e a s i n g  consumption r a t e  o f  

s ca l l ops  i n  Peru (Rodas, 1984).  The r a t e  o f  consumption inc rease  

aver ages about 25% annual 1  y. S c a l l  ops consumption i n  Peru f l  uc tua tes  

around 2945 m e t r i c  t ons  i n  1973 t o  5599 m e t r i c  tons  i n  1979. Most o f  

t h e  sca l l ops  harvested i n  Peru a re  consumed i n  t h e  m e t r o p o l i t a n  c i t i e s  

For example, t h e  c i t y  o f  Lima accounts f o r  52% o f  t h e  t o t a l  annual 

Peruvian consumption o f  s ca l l ops .  A s i g n i f i c a n t  f e a t u r e  o f  t h e  

consumption p a t t e r n  o f  s c a l l o p s  i n  Peru i s  t h e  preponderance o f  

i n s t i t u t i o n a l  over  f a m i l y  consumption. Accord ing t o  Rodas (1984) t h i s  

i n s t i t u t i o n a l  consumption i s  par taken  most1 y  b y  t h e  h i ghe r  and m idd le  

income segments o f  t h e  Peruv ian popu la t i on  who a re  i n  a  p o s i t i o n  t o  pay 

h i g h  p r i c e s  f o r  s ca l l ops .  Given t h i s  f e a t u r e  o f  t h e  market, t h e r e  i s  a  

demand f o r  sca l l ops  i n  Peru w i t h  t h e  major  consumers f rom t h e  upper 

segments o f  Peruv i a n  soc ie t y .  

Hother-of-Pearl Oyster 

World p roduc t i on  o f  mother -o f -pear l  s h e l l s  has dropped f rom 754 

tons  i n  1977 t o  323 i n  1982. The main p roduc ing  c o u n t r i e s  o f  t h e s e  

she1 1  s  a re  Japan, A u s t r a l i a  and F i j i  . Demand i s  noted t o  be e r r a t i c  and 

t h i s  i s  accounted f o r  b y  t h e  l a c k  o f  a  s u s t a i n i n g  source o f  supp ly .  

According t o  A l i  (1985:39-42), t h e  c o u n t r i e s  t h a t  a re  major  impo r te r s  of 

these  s h e l l s  a re  I t a l y ,  Saudi Arabia,  West Germany and East Germany. 

For these  c o u n t r i e s ,  t h e  average annual volume o f  impo r t s  between years  

(1966-1982), were 21 m i l l i o n ,  12 m i l l i o n ,  9  m i l l i o n  and 8 m i l l i o n  m e t r i c  

tons r e s p e c t i v e l y .  The s h e l l s  a re  used f o r  t h e  p r o d u c t i o n  o f  consumer 

i tems such as bu t t ons  and j e w e l l e r y ,  e t c .  There a re  a l s o  s i gns  t h a t  

these s h e l l s  a re  a l so  be ing  used as p o u l t r y  feed .  Expected l o c a l  

consumption i n  Sudan i s  about 100-150 t ons  annua l l y .  C lea r l y ,  t h e r e  i s  

a  market p o t e n t i a l  f o r  these  s h e l l s  as p o u l t r y  feed.  

A l i  (1985) has a l s o  i n d i c a t e d  a  s e r i e s  o f  c o n d i t i o n s  t h a t  m igh t  

reduce t h e  volume o f  s h e l l s  expor ted  f o r  use i n  t h e  manufacture o f  

consumer i tems. The b r i t t l e  n a t u r e  o f  t h e  s h e l l s  f o l l o w i n g  s to rage  o f  

2-3 years  reduces t h e i r  qua1 i t y .  I n  a d d i t i o n ,  t h e  v a r i o u s  governmental 



r e g u l a t i o n s  such as increased e x p o r t  d u t i e s ,  minimum expo r t  p r i c e s ,  and 

t h e  de lays i n  o b t a i n i n g  expo r t  pe rm i t s  a re  p o t e n t i a l  b a r r i e r s  t o  a  

successfu l  expo r t  s t r a tegy .  I n  v iew o f  t hese  p o t e n t i a l  b a r r i e r s ,  t h e  

use o f  these  s h e l l s  as p o u l t r y  feed should  be cons idered.  I n  t h i s  case, 

t h e  l owe r i ng  o f  c o s t s  o f  c u l t u r i n g  t h e  o y s t e r s  w i l l  have t o  be rev iewed 

i f  t h i s  avenue o f  t h e  u t i l i z a t i o n  o f  t h e  s h e l l s  i s  pursued. 

Cost o f  Production* 

Stud ies  were funded f o r  t h i s  e v a l u a t i o n  t o  c a l c u l a t e  t h e  economic 

cos t s  o f  produc ing t h e  mo l luscs  and t h e  economic v i a b i l i t y  o f  p roduc ing  

these m o l l  uscs. We w i  11 cons ider  t h e  economic v i a b i  1  i t y  o f  p roduc ing  

t h e  mo l luscs  i n  each p r o j e c t  which was i d e n t i f i e d  f o r  eva lua t i on .  For 

t h e  Sabah p r o j e c t ,  accord ing  t o  t h e  consu l t an t s ,  (Kuperan and Omar, 

1984) t h e  cos t  o f  produc ing t h e  o y s t e r s  i s  economica l l y  v i a b l e  (See 

Annex 4 ) .  The most s u i t a b l e  fa rm s i z e  f o r  a  l o c a l  f i sherman t o  make a  

1  i v i n g  i s  a  one acre fa rm p r o v i d i n g  a minimum month ly  income o f  $400 

(MYR) t h a t  w i l l  be a t t r a c t i v e  t o  a r t i s i n a l  f ishermen.  As a  p a r t  t i m e  

venture,  a  0.5-acre p l o t  o f  f a rm  i s  needed. The e v a l u a t i o n  was based on 

f i n a n c i  a1 a n a l y s i s  u t i  1  i z i n g  a p p r o p r i a t e  s e n s i t i v i t y  t e s t s .  

S e n s i t i v i t y  ana l ys i s  performed showed t h a t  f o r  a  20% f a l l  i n  t h e  

p r i c e  o f  o y s t e r ,  a  fa rm o f  0.5 acre s i z e  w i l l  s t i l l  have an i n t e r n a l  

r a t e  o f  r e t u r n  o f  g r e a t e r  t han  38%. A  fa rm o f  0.25 ac re  i n  s i z e  w i l l  

no t  be v i a b l e  o n l y  a f t e r  t h e  p r i c e  o f  oys te r s  d rop  b y  50%. The 

s e n s i t i v i t y  t e s t s  a l s o  cons idered  t h e  m o r t a l i t y  r a t e  o f  o y s t e r s  produced 

i n  a  0.5 acre s i z e  farm. I n  o rde r  f o r  t h e  f a rm  t o  be no t  econom ica l l y  

v i a b l e  w i l l  e n t a i l  a  m o r t a l i t y  r a t e  of 50%. The economic analyses 

t h e r e f o r e  suggests t h a t  o y s t e r c u l t u r e  f a rm ing  i n  Sabah would be an 

economica l l y  v i a b l e  a c t i v i t y  if i t  i s  under taken accord ing  t o  t h e  s i z e  

o f  t h e  fa rms ment ioned above. 

* The f i n a n c i a l  analyses o f  t h e  Malays ian and Singaporean p r o j e c t s  a r e  
based on exper imenta l  p roduc t i on  systems. Furthermore, i n  t h e  
Malaysian case, c a l c u l a t i o n s  o f  cash f l o w  f o r  d i f f e r e n t  s i z e s  o f  
o y s t e r  fa rm were based on m u l t i p l y i n g  f i x e d  and v a r i a b l e  cos t s  b y  
t h e  u n i t  fa rm s i z e  increases.  I n  a  way, c e r t a i n  v a r i a b l e  cos t s  c o u l d  
be lowered f o r  t h e  l a r g e  u n i t  farms which mean t h a t  t h e  r e t u r n  t o  
investments would be s l i g h t l y  h i ghe r  than t h a t  p r o j e c t e d  b y  t h e  
consu l t an t s .  



The economic a n a l y s i s  s t u d y  of s c a l l o p  p r o d u c t i o n  undertaken b y  a  

Peruvian c o n s u l t a n t  i s  not  v e r y  u s e f u l  f o r  ou r  c o n s i d e r a t i o n  o f  t h e  

cos t s  o f  t h e  c u l t u r i n g  of s c a l l o p s  i n  Peru.* Some h e r o i c  assumptions 

were made which i n  our  v iew undermine t h e  r e s u l t s .  Because o f  t h i s  i t  

i s  no t  p o s s i b l e  t o  cons ider  whether i t  i s  econom ica l l y  v i a b l e  t o  c u l t u r e  

sca l  l ops  u t  i 1  i z i n g  t h e  proposed c u l t u r e  techniques t o  be developed b y  

t h e  p r o j e c t .  I t  i s  recommended t h a t  economic a n a l y s i s  be under taken 

when da ta  i s  a v a i l a b l e  f o l  l ow ing  f u r t h e r  p rogress  i n  t h e  development o f  

a  s u i t a b l e  c u l t u r e  system f o r  sca l l ops .  

The economic a n a l y s i s  of  t h e  Jamaican p r o j e c t  was under taken b y  

t h e  c u r r e n t  p r o j e c t  leader .  Accord ing t o  t h i s  ana lys is ,  a  minimum o f  1 0  

o y s t e r  r a f t s  w i l l  be r e q u i r e d  if a f i sherman i s  t o  r e l y  on c u l t u r i n g  

o y s t e r s  as h i s  1ivel . ihood. A  minimum o f  4  o y s t e r  r a f t s  w i l l  be needed 

if a f isherman i s  t o  cons ider  t h i s  a c t i v i t y  as an e x t r a  source o f  income 

i n  o rde r  f o r  h im t o  recover  h i s  c a p i t a l  and labour  i n p u t .  The f i n a n c i a l  

a n a l y s i s  i n d i c a t e s  t h a t  f o r  a  farmer  w i t h  10 o y s t e r  r a f t s ,  h i s  annual 

incane f rom t h e  harves t  of  o y s t e r s  w i l l  be &ID 5,432.52. An a r t i s i n a l  

f isherman i n  Jamaica earns app rox ima te l y  JMD 2,000 - 3,000. Th i s  would 

i n d i c a t e  t h a t  i t  i s  p r o f i t a b l e  f o r  t h e  f i sherman t o  under take  

o y s t e r c u l t u r e .  The above c a l c u l a t i o n s  a re  based on a  50% annual 

d e p r e c i a t i o n  o f  f i x e d  c a p i t a l  which i s  h igh.  Furthermore, l a b o r  c o s t s  

were i nc l uded  i n  t h e  above c a l c u l a t i o n  which i n  t h e  case o f  any 

a r t i s i n a l  f isherman, most o f  t h i s  labour  i n p u t  w i l l  be lower .  

P resen t l y ,  we a re  s t i l l  a w a i t i n g  t o  r e c e i v e  f u r t h e r  i n f o r m a t i o n  (such as 

cash f l o w )  f r om  t h e  p r o j e c t  l eader  i n  o rde r  t o  assess a c c u r a t e l y  t h e  

economic v i a b i  1  i t y  o f  t h e  o y s t e r c u l  t u r e  o p e r a t i o n .  Because t h e  a n a l y s i s  

was based on a  minimum number o f  o y s t e r s  produced per  r a f t ,  t h e  

ava i  l a b l e  i n f o rma t i on  suggests t h a t  t h e  o y s t e r c u l t u r e  system developed 

i s  economica l l y  v i a b l e .  

* The c o n s u l t a n t  u t i l i z e d  da ta  on t h e  c u l t u r i n g  o f  s c a l l o p s  which a r e  
d e r i v e d  f rom c u r r e n t  p r a c t i c e s  o f  c u l t u r i n g  s c a l l o p s  i n  Peru (bo t tom 
c u l t u r e ) .  He was supposed t o  u t i l i z e  t h e  i n f o r m a t i o n  on t h e  cos t s  o f  
c u l t u r i n g  s c a l l o p s  f rom t h e  p r o j e c t  l eader .  E v i d e n t l y  t h i s  
i n f o r m a t i o n  i s  no t  a v a i l a b l e  f rom t h e  p r o j e c t  l eader  f o r  f i n a n c i a l  
ana l ys i s  t o  be undertaken. 



For  t h e  p r o j e c t  i n  Singapore a  f i n a n c i a l  a n a l y s i s  was undertaken 

and pub l i shed  i n  an I D R C  p u b l i c a t i o n .  According t o  t h e  b e n e f i t  cos t  

a n a l y s i s  va ry i ng  i n t e r n a l  r a t e s  o f  r e t u r n  from 14.4% t o  40% were 

est imated over a  5  year  pe r i od  f o r  d i f f e r e n t  r a f t  s i zes .  Labor i n p u t  o f  

an average o f  5  persons/year were requ i red  t o  p rov ide  t h e  ra tes  o f  

r e t u r n  est imated. Th is  suggests t h a t  t h e  s i z e  o f  o p e r a t i o n  would be o f  

a sca le  much l a r g e r  t han  a  fami ly  s i z e  farm. S e n s i t i v i t y  t e s t s  

i n d i c a t e d  t h a t  increases i n  l a b o r  cos t  would have a  g rea te r  impact on 

p roduc t ion  than  any decrease i n  f i x e d  c a p i t a l .  It i s  economica l ly  

f e a s i b l e  t o  undertake mussel c u l t u r e  i n  Singapore p rov ided  farm s izes  o f  

a t  l e a s t  0.5 - 0.75 hec ta re  are considered. Given t h a t  l a b o r  t o  opera te  

these s izes  o f  farms i s  on t h e  average o f  5  persons pe r  year ,  

cons ide ra t i on  should be d i r e c t e d  towards whether an i n d i v i d u a l  can mount 

t h e  s i z e  o f  such an operat ion.  Our p r o j e c t  v i s i t s  i n d i c a t e  t h a t  cap i t a1  

s ta r t - up  funds f o r  musse lcu l tu re  i n  Singapore a re  d i f f i c u l t  t o  secure, 

even from t h e  Singapore Development Bank. 

Economic ana l ys i s  of cu1 t u r e  p r o d l ~ c t  i o n  cos t s  were a1 so 

undertaken by t h e  r e c i p i e n t s  of t h e  S i e r r a  Leone and Sudan p r o j e c t s .  

For t h e  S i e r r a  Leone p r o j e c t ,  two types o f  c u l t u r e  techniques were 

c a l c u l a t e d  i n  terms o f  p roduc t ion  cos t s  ( E l l i o t t ,  1984). Y i e l d  

d i f f e r e n c e s  favour  t h e  r a f t  method however costwise t h e  rack method 

shared a  break even cos t  advantage o f  35%. With y i e l d  d i f f e r e n c e  (27%) 

be ing favourab le  t o  t he  r a f t  method and break-even cost  favourable t o  

the  rack method, t h e  consu l t an t  concluded t h a t  e i t h e r  method would be 

s u i t a b l e  f o r  S i e r r a  Leone. However, t he  r a f t  method i s  a  more expensive 

process t o  c u l t u r e  oys te rs  e s p e c i a l l y  w i t h  t he  f i x e d  cos t s  involved.* 

The a n a l y s i s  undertaken by t h e  Sudanese r e c i p i e n t  r equ i  r e s  

f u r t h e r  c l a r i f i c a t i o n .  According t o  t h e  r e c i p i e n t  t he  c u l t u r i n g  o f  t h e  

mother-of  -pear l  she1 1 s  i s  an economical l y  v i a b l e  ope ra t i on  w i t h  an 

i n t e r n a l  r a t e  o f  r e t u r n  o f  50% 

- - - - - - - - -- - - - - 

* No s e n s i t i v i t y  t e s t s  were performed by t h e  consu l t an t  t o  t h e  e f f e c t s  
o f  oys te r  p r i c e  decreases. 



Local  Employment and Economic O p p o r t u n i t i e s  

The success of t h e  adop t ion  of t h e  developed c u l t u r e  system by 

t h e  l o c a l  f ishermen i n  t h e  c o u n t r i e s  where t h e  p r o j e c t s  a re  l oca ted  i n  

ou r  v iew i s  a1 so con t i ngen t  on t h e  employment and economic o p p o r t u n i t i e s  

a v a i l a b l e  i n  these coun t r ies .  Dur ing  our v i s i t s  t o  t h e  p r o j e c t  s i t e s ,  

p r o j e c t  l eaders  i n  t h e i r  i n t e r v i e w s  d iscussed t h e  employment prospects  

i n  t h e i  r c o u n t r i e s  and t h e  poss ib i  1  i t i e s  o f  f ishermen and t h e  unerr~pl oyed 

t a k i n g  up c u l t u r e  a c t i v i t i e s .  O f  t h e  s i x  p r o j e c t s ,  f o u r  o f  t h e  

c o u n t r i e s  (Jamaica, Peru, Sudan, and S i e r r a  Leone) were exper ienc i  ng 

employment c o n d i t i o n s  which i n  our  view were conducive f o r  successfu l  

adop t ion  of t h e  developed technique. Jamaica had a  h i gh  unemployment 

r a t e  i n  t h e  r u r a l  areas and i n  t h i s  respect  o y s t e r c u l t u r e  as an economic 

a c t i v i t y  would be v i ab le .  Peru, Sudan and S i e r r a  Leone a l s o  shared t h i s  

c o n d i t i o n  w i t h  t h e  added asset  o f  l o c a l  f ishermen a1 ready unde r t ak i ng  

t h e  ha rves t i ng  o f  oys te r s  and sca l lops .  For  Singapore, Sabah, and 

Ma1 ays i  a, t h e  oppos i te  c o n d i t i o n  p r e v a i  1  s. I n  S i  ngapore's case, w i t h  

t h e  ava i  l ab1  e  economic o p p o r t u n i t i e s  i n  Singapore, o y s t e r c u l  t u r e  i s  no t  

viewed as an a t t r a c t i v e  economic voca t i on  un less  t h e  i n d i v i d u a l  i s  

pu rsu ing  a  l a r g e  commercial s ca le  ope ra t i on  as we have seen i n  our  

p r o j e c t  v i s i t .  P resen t l y ,  Sabah i s  expe r i enc ing  t h e  a v a i l a b i l i t y  o f  

o t h e r  economic o p p o r t u n i t i e s  i n  t h e  f i e l d  o f  o i l  palm, cocoa and 

lumber. Therefore,  i t  was d i f f i c u l t  even f o r  t h e  p r o j e c t  l eader  t o  

r e c r u i t  workers f o r  t h e  p r o j e c t .  The workers employed i n  t h e  p r o j e c t  

were refugees f rom Indonesia and t h e  P h i l i p p i n e s .  I n  l i g h t  o f  t h i s ,  t h e  

adop t ion  o f  oys te r cu l  t u r e  i n  Sabah wi 11 be hindered. 

I n  r ev i ew ing  t h e  development o f  t he  c u l t u r e  system f o r  t r a n s f e r  

t o  t h e  f isherman, we a l s o  examined t h e  advantages and disadvantages o f  

l o c a t i n g  p r o j e c t s  i n  governmental mi n i s t e r i e s  i ns tead  o f  i n  

un i  v e r s i t i e s .  We ques t i  oned t h e  p r o j e c t  l eade rs  t o  o b t a i n  t h e i  r 

op in i ons  o f  t h i s  i n  l i g h t  of t h e i r  exper iences. 



To t h e  p r o j e c t  leaders ,  t h e  advantages o f  l o c a t i n g  mol lusc 

c u l t u r e  research i n  government m i n i s t e r i e s  a re :  

i ) government research i s  re1 a ted  t o  devel opment ; 

i i )  t he  government can p rov i de  l o g i s t i c a l  suppor t  and t hus  w i l l  
have t h e  advantage of t r a n s f e r r i n g  t h e  devel oped c u l t u r e  
system; 

i i i ) t h e  government agency i s  aware o f  t h e  needs o f  i t s  c i t i z e n s .  

Func t i ona l  l y  , government m in i  s t e r i  es do have t he  mandate t o  

undertake p r o j e c t s  f o r  soc i  o-economic development. Theref  ore, t h e  

t r a n s f e r  o f  t h e  developed technology would be f a c l l i t a t e d  by t h e  

p a r t i c i p a t i o n  o f  a government m i n i s t r y  i n  t h i s  area. The disadvantage 

o f  1 ocat  i ng mo l l  usc c u l t u r e  research i n  government m i  n i  s t e r i  es, 

accord ing t o  t h e  p r o j e c t  leaders,  i s  t h e  l ack  of s c i e n t i f i c  research 

e x p e r t i s e  i n  some o f  t h e  departments o f  f i s h e r i e s  o f  government 

m i n i  s t e r i e s .  Th is  c o n d i t i o n  might  n o t  be a p p l i c a b l e  t o  u n i v e r s i t i e s ;  

however, most o f  t h e  research undertaken i n  u n i v e r s i t i e s  i s  more r e l a t e d  

t o  academic concerns. I n  our  view, the optimum modality would be t o  

locate projects i n  government minister ies wi th  un ivers i ty  departments 

providing research support. Th is  conc lus i on  i s  o f f e r e d  on l y  t e n t a t i v e l y  

as cons iderab ly  more a n a l y s i s  would have been necessary t o  pu t  fo rward  

such a rev iew w i t h  conf idence. 

O f  the s i x  projects evaluated, 4 pro jects  had developed a 

cu l tu re  production system which could sustain continuous 

cu l tu r ing  of  oysters. The v i a b i l i t y  of  these systems were 

considered only wi th respect t o  the b io log ica l  cu l ture 

process. I n  terms of successful t ransfer  o f  the cul ture 

production process, only two projects showed indicat ions o f  

adoption by loca l  farmers : Jamaica and Singapore. 'The 

Jamaican project  had continuous 1 ocal government support tha t  

f a c i l  i t a t e d  the s~lccessful t ransfer  through the provision o f  

extension services and capi ta l  start-up funds. No doubt, 

market potent ia l  and 1 ocal en~pl oyment conditions a1 so 

af fected the successful transfer. 



2. i) The market potent ial  studles suggest tha t  the market f o r  

molluscs i s  not one of  unlimited demand. Molluscs 

consumption are concentrated mostly i n  the temperate 

northern countries wi th  the exception of the consumption 

o f  mussel s i n  Thai 1 and. 

ii) The local  market potent ial  f o r  oysters i n  Malaysia, 

Jamaica and Sierra Leone are l imited. Market potential 

studies also suggest i n  the case of  Sierra Leone, the 

amounts are consumed by the urban and upper s t rata of  

Sierra Leonean society. There i s  however a potential 

f o r  the oysters produced t o  be exported t o  the markets 

overseas. I n  t h i s  regard, cost of production, post 

harvest processing and handling would have t o  be 

examined careful l y  . 
i ii) The local market demand f o r  mussels i s  low and the only 

avenue f o r  the products produced by the developed 

techniques of  the Singapore project would be f o r  

export. 'This i s  current ly being done. Because mussels 

are considered the poor man's food, fur ther  export 

increases would be contingent on lowering the cost of 

production. 

i v )  There i s  a local  demand f o r  scallops i n  Peru and the 

consumption increase i s  estimated a t  25% annually. Like 

the case i n  Sierra Leone, scallops are consumed i n  Peru 

by the upper and middle income segments of Peruvian 

soci ety , 

v) With the available information t o  date there i s  a market 

f o r  the mother-of-pearl oysters i n  Sudan and overseas. 

The poss ib i l i t y  of these animals being used fo r  animal 

feed fur ther  increases the market potent ial  o f  the 

product. 



3. i) Financial analysis ind icate tha t  i t  would be pro f i tab le  

t o  cu l ture oysters i n  Sabah where a one-acre farm would 

provide suff ic ient income t h a t  w i l l  be a t t rac t i ve  t o  

a r t i s i n a l  fishermen, As a part-time venture, a 0,5 acre 

farm i s  proposed, These calculat ions are based on 

experimental production systems, Other factors such as 

loca l  employment opportunit ies and the avai labi  1 i t y  o f  

capi ta l  start-up funds would a lso have t o  be 

considered, 'The current a v a i l a b i l i t y  of other 

employment opportunit ies and the lack o f  capi ta l  

start-up funds i n  Sabah would hinder the adoption of  the 

devel oped cu l ture process, 

i i )  For the Jamaican project, a minimum of 4 r a f t s  w i l l  be 

needed i f  a fisherman i s  t o  consider undertaking oyster 

c u l t i v a t i o n  as an extra source o f  income, Approximately 

10 oyster r a f t s  w i l l  be required i f  a fisherman i s  t o  

undertake i t  as h i s  primary source o f  income, I n  our 

view, considerable government support and input w i l l  be 

needed continuously i n  order f o r  t h i s  a c t i v i t y  t o  be 

undertaken successfully, Currently production support 

i s  provided t o  fishermen who have adopted the cu l ture 

production process, 

i ii) The f inancia l  analysis undertaken f o r  the Singapore 

project  indicates tha t  substantial capi ta l  start-up 

funds are needed t o  undertake the developed cu l ture 

process. It requires a labour input of  approximately 

f i v e  persons which would s h i f t  the production operations 

t o  a scale much larger  than a fami ly s ize farm, 

i v )  The f inancia l  analysis of  the Sierra Leonean pro ject  i s  

i nconclusive, Raft and rack cul tures are considered 

su i tab le f o r  production operations, It would be 

f i nanc ia l l y  d i f f i c u l t  f o r  a prospective fisherman t o  

undertake the cost ly  r a f t  cu l ture process developed by 



the  project i n  view of the current economic conditions 

i n  Sierra Leone. 

4. I n  our view, the optimum modality would be t o  locate projects 

i n government m i  n i  s t r i  es with uni versi t y  departments 

providing research support. 

3.2.6 Alternat ive and Future Prospects 

The r e c i p i e n t s  were asked t o  i d e n t i f y  f u t u r e  areas o f  mol lusc 

c ~ ~ l t u r e  research i n  l i g h t  of t h e i r  exper iences which t h e  Centre cou ld  

support. A number o f  research areas were i d e n t i f i e d  by t h e  r e c i p i e n t s :  

1) The development o f  ha t che r i es ;  

2 )  Stud ies o f  o the r  species o f  mol luscs; 

3) Depurat ion s tud ies ;  

4 )  Market ing and Processing o f  oysters ,  mussels and sca l lops ;  

5) Studies on t he  t r a n s f e r  of spat over l ong  d is tances ;  

6) Fur ther  improvement on t h e  design of spat c o l l e c t o r s .  

Research on t h e  development o f  ha tcher ies  i s  an area which should 

be reviewed c a r e f u l l y .  Because t h e  c u l t u r e  process o f  t h e  s i x  p r o j e c t s  

a re  dependent on n a t u r a l  spat c o l l e c t i o n  f o r  grow-out, t h e  system o f  

c u l t u r e  i s  dependent on t h i s  n a t u r a l  c o l l e c t i o n  process. The r isk  of 

pol lut ion of  the spat col lect ing areas are  most pronounced f o r  

the Jamaica, Sudan and Sabah projects. Provided t h a t  c o n t r o l s  a re  

es tab l i shed  t o  prevent  p o l l u t i o n ,  sources o r  s i t e s  f o r  t h e  p roduc t i on  o f  

spat w i l l  have t o  be l oca ted  o r  es tab l i shed .  I n  t h e  Jamaican case, i t  

seems t h a t  t h e  Bowden area where t h e  spat i s  be ing c o l l e c t e d  i s  t h e  on l y  

area which can p rov ide  spat f o r  grow-out i n  s u f f i c i e n t  q u a n t i t i e s .  

Therefore,  se r ious  e f f o r t s  should be made t o  d i  scover a1 t e r n a t i  ve s i t e s  

f o r  spat c o l  l e c t i o n  o r  t h e  estab l ishment  o f  hatchery f a c i  1  i t i e s  should 

be examined. The development o f  hatchery f a c i  1  i t i e s  would undoubtedly 

increase p roduc t ion  cos ts  and as we l l ,  t echn i ca l  obs tac les  would a l s o  

have t o  be faced. I f  t h i s  r ou te  i s  chosen, the  advantage would be a  

more secure supply o f  spat f o r  t h e  f ishermen, bu t  i t  would s h i f t  t h e  



proposed o y s t e r c u l t u r e  a c t i v i t i e s  t o  produce a h i g h e r  p r i c e d  product.  

For t h e  Jamaica and Sudan p ro j ec t s ,  t h i s  m igh t  no t  be a se r i ous  f a c t o r  

bu t  t h e  Sabah p r o j e c t  which d i r e c t e d  i t s  a c t i v i t i e s  t o  t h e  r u r a l  poor, 

t h i s  s h i f t  towards ha tchery  f a c i  1 i t i e s  f o r  spat  c o l  l e c t i o n  would change 

t h e  t h r u s t  o f  t h e  p r o j e c t ' s  d i  r e c t i o n .  Fur thermore t h e  devel opment o f  

ha tchery  f a c i  1 i t i e s  would i n s t i t u t i o n a l i z e  t h e  r o l e  of t h e  government i n  

o y s t e r c u l t u r e  a c t i v i t i e s .  

Areas (Z), (3), (4)  and (6) a r e  a c t i v i t i e s  which were i nc l uded  i n  

phase I o f  p r o j e c t  a c t i v i t i e s .  Areas ( 2 )  and ( 6 )  focus  on more research 

work be ing undertaken t o  improve p roduc t ion .  The s tudy o f  o t h e r  spec ies 

o f  mo l luscs  (Area 2 )  should be cons idered on ly  a f t e r  some bas ic  market 

p o t e n t i a l  s t ud ies  i n d i c a t e  t h e r e  a re  markets f o r  t h e  proposed species t o  

be s tud ied.  For pos t  harves t  a c t i v i t i e s  (a reas  3 and 4 )  t h i s  i n t e r e s t  

t o  under take s tud ies  i n  these areas should  be encouraged, e s p e c i a l l y  

s ince  t h e  market p o t e n t i a l  s t ud ies  have suggested t h a t  they  a r e  

impo r tan t  aspects f o r  t h e  s u c c e s s f ~ ~ l  marke t ing  o f  t h e  mol luscs produced. 

We a l s o  reviewed f u t u r e  areas o f  t r a i n i n g  suppor t  w i t h  t h e  

r e c i p i e n t s .  The areas i d e n t i f i e d  a re :  

1) Post harves t  t r a i n i n g  : process ing  techniques;  
2 )  S t a t i s t i c s ;  
3)  Hatchery management ; 
4 )  Pol 1 u t i o n  c o n t r o l  ; 
5) Soci o-economic a n a l y s i  s ; 
6 )  Extension; 
7) Depurat i on. 

C lear l y ,  t h e  i d e n t i f i c a t i o n  o f  these  areas should  be i nc l uded  i n  

f u t u r e  areas f o r  t r a i n i n g .  Area (7 )  has been a p a r t  o f  p r o j e c t  

a c t i v i t i e s  (Singapore).  Wi thout  spending vas t  amounts o f  funds f o r  

t r a i n i n g  i n  t h e  above areas and t h e  accompanying t h e  l o s s  o f  key 

personnel t o  under take des ignated p r o j e c t  a c t i v i t i e s ,  i t  migh t  be u s e f u l  

t o  cons ider  i n c l u d i n g  i n  f u t u r e  p r o j e c t s ,  research teams which have 

personnel w i t h  e x p e r t i  se i n  t h e  above areas wherever poss ib l e .  



The i ssue  of networking was a1 so d i  scussed w i t h  p r o j e c t  leaders 

t o  a s c e r t a i n  whether t h e r e  i s  a  wish t o  network w i t h  o the r  p ro j ec t s .  

A l l  p r o j e c t  leaders  were unanimous i n  express ing  t h e  wish t o  j o i n  

network a c t i v i t i e s .  Reasons c i t ed  are: an opportunity t o  help each 

other i n  t h e i r  research a c t i v i t i e s  and an opportunity t o  exchange 

information. Networking would strengthen the  research s k i l l s  and 

subject the research conducted t o  a peer review analysis which might 

improve the qua l i t y  o f  the research undertaken, The issue o f  i so la t i on  

would be a1 leviated, The carmonal i t y  o f  research object ives among the 

s i x  pro jects  provides the po ten t ia l  f o r  networking t o  occur, Costwise, 

it would be expensive t o  mount a global network. A reg iona l  network 

would be more f eas ib l e .  As I D R C  has had ex tens ive  exper iences w i t h  

networking, t h i s  moda l i t y  should be considered, e s p e c i a l l y  w i t h  t h e  

i n f o r m a t i o n  and knowledge t h a t  would be requ i red  s t i l l  f o r  f u t u r e  

a c t i v i t i e s  i n  t h i s  area. 



4.0 CONCLUSION 

4.1 Achievements 

The e v a l u a t i o n  i n d i c a t e d  t h a t  a s u b s t a n t i a l  number (29) - o f  people 

were t r a i n e d  i n  mol lusc c u l t u r e  research through sho r t  te rm t r a i n i n g ,  

study t o u r s  and degree courses. Besides these  IDRC sponsored t r a i n i n g  

courses, - 64 o t h e r  p r o j e c t  personnel were g iven  in-house demonst ra t ion o f  

mo l lusc  c u l t u r e  research and techniques by t h e  r e t u r n i n g  I D R C  t r a i nees .  

Therefore i n  terms o f  b e n e f i t s  t o  t h e  c o u n t r i e s  i n  which t h e  I D R C  

sponsored p r o j e c t s  were loca ted ,  - 93 n a t i o n a l s  o f  these c o u n t r i e s  have 

b e n e f i t e d  from I D R C  p r o j e c t  fund ing.  

4.2 Since t h e  p r o j e c t s '  research teams ( w i t h  t h e  excep t ion  o f  

Singapore) d i d  no t  possess much p r i o r  research exper ience i n  unde r t ak i ng  

mol l u s c  c u l t u r e  research w i t h  t h e  t r a i n i n g  p rov ided  and t h e  o p p o r t u n i t y  

t o  under take mo l l  usc c u l t u r e  research, t hey  have developed t h e i  r 

research c a p a b i l i t i e s  t o  t h e  e x t e n t  t h a t  t hey  have acqu i red  enough 

knowledge and exper ience t o  conduct f u r t h e r  mo l lusc  c u l t u r e  research. 

(No tw i ths tand ing  t h i s ,  t h e  p r o v i s i o n  o f  consu l t an t s  f o r  t e c h n i c a l  adv i ce  

i n  f u r t h e r  stages w i l l  s t i l l  be r equ i r ed ) .  

4.3 The b i  01 og i  c a l  research undertaken i n  t h e  p r o j e c t s  has produced 

pub1 i c a t i o n s  and s c i e n t i f i c a l l y ,  i t  has been demonstrated t h a t  mo l lusc  

c u l t u r e  systems can be e s t a b l i  shed successfu l  l y  i n  t h e  Trop ics .  

4.4. I n  terms o f  t r a n s f e r  o f  t h e  developed technology t o  p rospec t i ve  

farmers,  - 22 people  have adopted t h e  developed c u l t u r e  process and t hus  

have b e n e f i t e d  f rom t h e  research supported by IDRC. Successful  t r a n s f e r  

on l y  occurred i n  t h e  Jamaican and Singaporean p r o j e c t s .  I n  our v iew 

f u r t h e r  support  f o r  ex tens ion  and research a c t i v i t i e s  i n  t h e  case o f  t h e  

Jamaican p r o j e c t  would inc rease  t h e  number of people adop t ing  t h e  

developed c u l t u r e  process. Due t o  c u r r e n t  economic c o n d i t i o n s  i n  

Jamaica we a re  o p t i m i s t i c  t h a t  t h e r e  w i l l  be f u r t h e r  successes i n  t h e  

t r a n s f e r  o f  t he  developed technology, p rov ided  suppor t  f rom t h e  

Government o f  Ja~i ia ica con t inues  a t  t h e  l e v e l  o f  Phase I 1  p r o j e c t  

a c t i v i t i e s .  For t he  Singaporean p r o j e c t ,  t h e  c o s t  o f  under tak ing  t h e  



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

developed p rocess  u n l e s s  c a p i t a l  s t a r t - u p  funds  can be p rov ided .  We 

have no reason t o  be1 i e v e  t h a t  t h e s e  funds w i l l  be a v a i l a b l e ,  and t h u s  

we a r e  c a u t i o u s  i n  te rms o f  o u r  p r o j e c t i o n  f o r  a  g rowth  i n  t h e  a d o p t i o n  

r a t e  o f  t h e  deve loped c u l t u r e  process.  N o t w i t h s t a n d i n g  t h i s ,  t h e r e  have 

been e x p o r t  shipments o f  o v e r  20 t o n s  o f  f r o z e n  musse ls  t o  Japan 

produced by t h e  deve l  oped c u l t u r e  process.  

ISSUES 

The e v a l u a t i o n  p i n p o i n t e d  some common i s s u e s  which  pervaded t h e  

s i x  p r o j e c t s .  N o t w i t h s t a n d i n g  t h e  h i s t o r i c a l  p a r t i c u l a r i t i e s  wh ich  some 

o f  t h e  p r o j e c t s  possessed i n  t h e i r  e a r l y  deve lop~ i i en ta l  s tages,  t h e r e  a r e  

however, common i s s u e s  which  a f f e c t  t h e  p rog ress  and t h e  a t t a i n m e n t  o f  

p r o j e c t  o b j e c t i v e s .  

4.5 Research : Human Resource and Inst i tut ional  Capacities 

Yi th the exception of the Singapore project, the other recipients 

did not possess the necessary research experiences to undertake m o l l  usc 

culture research. The Jamaica and S i e r r a  Leone p r o j e c t s  d i d  have t h e  

b a s i c  research  c a p a b i l i t i e s  t o  conduct  t h e  research  b u t  t h e y  were n o t  a t  

t h e  s t a g e  which t h e  S ingapore  r e c i p i e n t  had reached. T h i s  meant t h a t  

t h e  t r a i n i n g  o f  p r o j e c t  personne l  was c r u c i a l  t owards  t h e  p r o j e c t s '  

p rogress .  Bes ides t h i s ,  n o t  a l l  s i x  c o u n t r i e s  were a t  t h e  same s tage of 

deve l  opment i n  te rms o f  i n s t i t ~ ~ t i o n a l  and research  c a p a c i t i e s .  Those 

p r o j e c t s  such as Singapore,  S i e r r a  Leone (Phase I) and Jamaica wh ich  had 

s t r o n g e r  i n s t i t u t i o n a l  and r e s e a r c h  capab i  1  i t  i e s  e x p e r i e n c e d  fewer  

problems i n  u n d e r t a k i n g  t h e  r e s e a r c h  a s p e c t  o f  t h e  p r o j e c t  a c t i v i t i e s .  

Fo r  p r o j e c t s  w i t h  t h e  main emphases on c o n d u c t i n g  m o l l u s c  c u l t u r e  

r e s e a r c h  ( t o  produce u s e f u l  r e s u l t s  f o r  t h e  development o f  a  p r o d u c t i o n  

system) r a t h e r  t h a n  capab i  1  i ty  b u i l d i n g ,  t h e  s u c c e s s f u l  a t t a i n m e n t  o f  

t h i s  o b j e c t i v e  was h i n d e r e d  by t h e  r e s e a r c h  capab i  1  i t i e s  o f  t h e  p r o j e c t  

s t a f f  ( w i t h  t h e  e x c e p t i o n  o f  S ingapore) .  Even with the provision of 

training, the research capabil i t ies of the projects' staf f  were not 

developed t o  the stage as one would expect. The p r o v i s i o n  of 

c o n s u l t a n t s  t o  t h e  p r o j e c t s  a l l e v i a t e d  some o f  t h e s e  problems b u t  

c o n s u l t a n t s  ' recommendations were i gnored i n  c e r t a i n  cases ( f o r  example, 



t r i a l s  o f  rack and r a f t  c u l t u r e  were advised, bu t  some r e c i p i e n t s  chose 

t o  concentrate on one c u l t u r e  technique;  more exper iments were suggested 

but  r e c i p i e n t s  d i d  not f o l l o w  through w i t h  t e c h n i c a l  adv ice) .  I n  view 

o f  t h e  s t r eng th  o f  t he  research c a p a b i l i t i e s ,  i t  would be ambi t ious  f o r  

I D R C  t o  expect t h e  r e c i p i e n t s ,  such as Sudan, Peru and Sabah, t o  

s u c c e s s f u l l y  complete a l l  t he  research ob jec t i ves .  We are led  t o  ask 

whether it would have been more feasible f o r  IDRC t o  focus more 

on building the research capabi l i t ies  of these recipients, instead of  

encouraging these reci p i  ent s t o  conduct moll usc culture research and t o  

produce useful research results. 

The p r o v i s i o n  o f  consu l t an t s  d i d  a i d  t he  progress o f  t h e  p r o j e c t s  

but  t h i s  was o f  shor t  dura t ion .  The c a p a b i l i t y  t o  do t h e  research i n  

most cases was developed t o  an ex ten t  t o  undertake use fu l  research o n l y  

towards t he  end o f  t he  p ro jec t s .  We do not  d iscoun t  t he  idea  o f  

" learn ing-by-doing"  but the extent t o  which one can expect recipients t o  

conduct mollusc culture research and t o  produce useful results without 

much pr ior  research experiences i n  t h i s  area must be re-examined. 

Inc luded i n  the  p r o j e c t s '  o b j e c t i v e s  were a1 so d issemina t ion  and 

ex tens ion  a c t i v i t i e s .  These a c t i v i t i e s  inc luded  t he  t r a i n i n g  o f  l o c a l  

farmers t o  undertake mo l l  usc c u l t u r e  u t i  1  i z i  ng t he  c u l t u r e  system 

developed. The p r o j e c t s '  personnel were supposed t o  undertake these 

designated a c t i v i t i e s  even though most o f  t h e  s t a f f  ( w i t h  t h e  excep t ion  

o f  Jamaica) were research-type f i s h e r i e s  o f f i c e r s  w i t h  no background i n  

ex tens ion  t r a i n i n g .  Extension a c t i v i t i e s  were new work env i  ronments 

w i t h  which they had no experience. There was no i n c l u s i o n  o f  ex tens ion  

o f f i c e r s  o r  t h e  p a r t i c i p a t i o n  o f  ex tens ion  agencies i n  under tak ing  these 

a c t i v i t i e s  ( w i t h  t h e  except ion o f  Jamaica) even though t he  coun t r i es  i n  

which t h e  p r o j e c t s  were l oca ted  had such agencies. Th is  i s sue  i s  n o t  

p a r t i c u l a r  f o r  t he  s i x  p r o j e c t s  eva luated but i s  a l s o  present  i n  o the r  

AFNS p r o j e c t s ,  [Cassava ( Indones ia ) ,  Sorghum Improvement (E th i op ia ) ,  

Aquaculture ( I n d i a ) ,  By-Products (Mexico), Fo res t r y  Techno1 ogy (Andean 

Pac t )  and Gra in  M i l l i n g  and U t i l i z a t i o n  ( N i g e r i a ) ]  which have been 

evaluated accord ing t o  a  summary note prepared by D. Dan ie ls  where t h i s  

weak l i nkage  between t h e  research i n s t i t u t i o n s  and ex tens ion  agencies 

was a1 so noted. 



There fo re  i t  i s  no t  unexpected t h a t  adop t ion  o f  t h e  c u l t u r e  process was 

low. Where ex tens ion  o f f i c e r s  were assigned t o  t h e  p r o j e c t s  such as i n  

t h e  case o f  Jamaica, t he  adop t ion  o f  t h e  c u l t u r e  process by farmers was 

more success fu l .  We a re  n o t  suggest ing t h a t  w i t h  t h e  p r o v i s i o n  o f  

ex tens ion  agents i t  would mean t h a t  t h e  adop t ion  o f  t h e  c u l t u r e  process 

would be assured. There a r e  abundant s t u d i e s  t o  i n d i c a t e  t h e  

unsuccessfu l  t r a n s f e r  o f  technology even when ex tens ion  se rv i ces  were 

provided." However, by no t  i n c l u d i n g  ex tens ion  agents o r  agencies w i t h  

exper iences i n  d i  ssemi n a t i n g  and demonst ra t ing a  devel oped techno1 ogy, 

i t  would undoubtedly assure a  low r a t e  of adop t ion  o f  t h e  developed 

cu 1 t u  r e  process. 

Successes i n  t he  adop t ion  o f  mol lusc c u l t u r e  i s  con t i ngen t  not 

on l y  on good ex tens ion  work, o t h e r  f a c t o r s  do come i n t o  p l a y  as we have 

discussed i n  chap te r  3 : t h e  economic v i a b i l i t y  o f  t h e  developed c u l t u r e  

process, t h e  suppor t  p rov ided  by t h e  l o c a l  government such as c a p i t a l  

s t a r t - u p  funds etc., t h e  market demands f o r  t h e  p roduc t  and t h e  l o c a l  

economi c-empl oyment oppor tun i  t i es. 

4.5.1 Government Support  

The successfu l  a t t a i nmen t  o f  p r o j e c t  o b j e c t i v e s  i s  con t i ngen t  

on cont inuous government support .  The Sabah and S i e r r a  Leone Phase I 1  

a r e  good exarr~ples o f  t h e  l a c k  o f  con t inuous  government support .  

Al though t h e r e  a re  d i f f e r e n t  reasons f o r  t h e  drop i n  government suppor t  

towards t h e  end o f  each p r o j e c t ,  whenever government suppor t  wavered we 

f i n d  t h e  p r o j e c t s  p rogress ing  s lowly .  We be1 i e v e  t h a t  cont inuous 1 oca l  

government suppor t  i s  a  key f a c t o r  i n  ensur ing  t h e  progress o f  t h e  

p r o j e c t s  and as w e l l  t h e  morale o f  t h e  p r o j e c t ' s  s t a f f .  The p r i o r i t y  

p laced  on mo l lusc  c u l t u r e  research and development by t h e  l o c a l  

governments would be an i n d i c a t o r  t o  cons ider  o f  p o s s i b l e  government 

support .  

* See, f o r  example, W. Whyte, P a r t i c i p a t o r y  Approaches t o  A g r i c u l t u r a l  
Research and Development, Co rne l l  U n i v e r s i t y  Rural  Development 
Committee, 1981 : 4-7. 



4.5.2 S ta f f  Departures 

S t a f f  depar tures a f f e c t e d  p r o j e c t  a c t i v i t i e s  and t h e  a t ta inment  

o f  p r o j e c t  ob jec t i ves .  Temporary o r  permanent s t a f f  depar tures occurred 

i n  f i v e  p r o j e c t s  (Singapore, Jamaica, Sabah, Sudan and S i e r r a  Leone). 

The permanent/temporary depar tures o f  s t a f f  a f f e c t  more a c u t e l y  those 

p r o j e c t s  which had a  weaker research c a p a b i l i t y  than  those which d i d  

no t .  The p r o j e c t s  i n  Sabah, Sudan and t o  a  c e r t a i n  e x t e n t  S i e r r a  Leone 

and Jamaica were a f f e c t e d  by permanent/temporary s t a f f  depar tures f rom 

t h e  p r o j e c t .  For t he  Singapore p r o j e c t ,  which had p r i o r  exper ience i n  

mussel c u l t u r e  research, t h e  depar ture of t h e  p r o j e c t  leader  d u r i n g  t h e  

p r o j e c t  d i d  no t  impact acu te l y  on t he  p r o j e c t .  Perhaps t o  ensure tha t  

s t a f f  departures do nat a f fec t  projects'  progress, abi 1 i t y  and 

responsibi l i ty t o  do the research and the corporate memory of the 

project  should be distr ibuted among the key personnel , 

4.6 Moll usc Culture Production Systems : Development and Transfer 

With t h e  excep t ion  o f  Sudan, t h e  p r o j e c t s  were funded on t h e  

bas i s  t h a t  t h e  developed c u l t u r e  systems would p rov ide  food f o r  t h e  

r u r a l  poor. The main r a t i o n a l e  on IDRC's p a r t  t o  support  mo l lusc  

c u l t u r e  research was based on t h e  b i o l o g i c a l  f a c t  t h a t  mol luscs a re  

e f f i c i e n t  p r o t e i n  sources o f  food and t h e  T h i r d  World has t h e  n a t u r a l  

advantage o f  an environment conducive t o  mol lusc growth. It was f u r t h e r  

argued i n  t h e  p r o j e c t  summaries t h a t  mol luscs a re  no t  l u x u r y  food i tems 

i n  t h e  Thi  r d  World but  r a t h e r  t h e  food o f  t h e  poor. 

I n  t h e  development o f  t h e  c u l t u r e  systems f o r  t r a n s f e r  t o  

p rospec t i ve  farmers, t h e r e  were no at tempts ( w i t h  t h e  excep t ion  of  

S i e r r a  Leone Phase I )  t o  c a l c u l a t e  t h e  economics o f  p roduc t ion .  As t h e  

systems were developed, i t was found t h a t  t h e  cos t  o f  produc ing t h e  

mo l l  uscs were h igh  f o r  r u r a l  poor consumption. Consequently t h e  t a r g e t  

consumer group had t o  be s h i f t e d .  Besides t he  c o s t  f a c t o r ,  t h e r e  was no 

h igh  l o c a l  market demand f o r  t h e  mol luscs produced ( w i t h  t h e  excep t ion  

o f  Sudan and Peru) i n  t h e  c o u n t r i e s  where t h e  p r o j e c t s  a re  located.  

Th i s  i s  conf i rmed by t h e  market p o t e n t i a l  s t ud ies  undertaken 



f o r  t h i s  eva lua t ion .  Furthermore, i n  t h e  case o f  Peru, t h e  sca l l ops  are 

consumed by t h e  upper and midd le  s t r a t a  o f  Peruv ian s o c i e t y  which p laces 

i n  doubt t h e  r a t i o n a l e  o f  t h e  Cent re ' s  fund ing.  No market demand 

analyses were done p r i o r  t o  t h e  implementat ion of t h e  p r o j e c t s .  

I n  our  view, t h e  Cen t re ' s  f und ing  r a t i o n a l e  f o r  mo l lusc  c u l t u r e  

research should be reconsidered, espec ia l  l y  when t h e  mol l u s c  consumption 

i s  low among t h e  r u r a l  poor who were t h e  t a r g e t e d  b e n e f i c i a r i e s  o f  I D R C  

funds. However, i f  the emphasis i s  shif ted towards more economic 

opportunities fo r  the m r a l  fishermen, and nationals o f  the countries 

who might be interested i n  undertaking the cultur ing o f  molluscs on a 

wider comnercial basis, t h e  economic v i a b i  1  i t y  o f  t h e  devel oped c u l t u r e  

systems i n d i c a t e s  t h a t  it w i l l  be p r o f i t a b l e  t o  c u l t u r e  mo l luscs  f o r  

expor t .  

I n  terms o f  t r a n s f e r  o f  t h e  developed c u l t u r e  process, l o c a l  

economic and s o c i a l  c o n d i t i o n s  a re  key v a r i a b l e s  i n  p r o j e c t  design and 

t h e  successful development and t r a n s f e r  o f  technology.  I n  t h i s  case, 

ana l ys i ng  c u l t u r a l  and economic p rac t i ces ,  t h e  a b i l i t y  o f  t h e  t a r g e t  

user  t o  accept and absorb t h e  technology,  and t h e  p r e v a i l i n g  employment 

o p p o r t u n i t i e s  a re  necessary f a c t o r s  f o r  t h e  cons ide ra t i on  o f  p r o j e c t  

des i  gn, areas o f  p r o j e c t  research and o the r  r e l a t e d  p r o j e c t  a c t i v i t i e s .  

For example: c u l t u r a l  p r a c t i c e s  i n  Malays ia  and Singapore do no t  

encourage h i gh  mol lusc consumption; t h e  techno logy  developed i n  some 

p r o j e c t s  i s  expensive and very d i f f e r e n t  f rom a1 ready e x i s t i n g  m l l u s c  

ha rves t i ng  a c t i v i t i e s .  

Though t h e  e v a l u a t i o n  d i d  n o t  focus on these  i ssues  s p e c i f i c a l l y ,  

v i s i  t i r r g  t h e  p r o j e c t s  and d i scuss ion  w i t h  p r o j e c t  personnel generated 

impress ions which should  be cons idered f o r  f u t u r e  a c t i v i t i e s .  

Leadership qua1 i t i e s  and m o t i v a t i o n  a re  ve ry  random v a r i a b l e s  which 

cannot be c o n t r o l l e d  bu t  a r e  e s p e c i a l l y  c r u c i a l  i n  c o u n t r i e s  where 

t he  l o c a l  i n f r a s t r u c t u r e  i s  weak and access t o  s c i e n t i f i c  equipment and 

funds l i m i t e d .  These q u a l i t i e s  a re  no t  as impo r tan t  i n  c o u n t r i e s  (such 

as Singapore) where c o n d i t i o n s  a re  conducive t o  research a c t i v i t i e s  and 

i n f r a s t r u c t u r e  support  i s  s t rong.  The l a s t  f a c t o r ,  mai ntenance o f  



equipment, i s  a  necessary aspect o f  any under tak ing,  and from p r o j e c t  

v i s i t s ,  t h i s  i n t e r e s t  t o  ma in ta i n  equipment i n  work ing  o rde r  seems t o  be 

lack ing .  

FURTHER CONSIDERATION 

4.7 T r a i n i n g  

Th i s  area o f  p r o j e c t  a c t i v i t i e s  i n  our  view was comple te ly  

successful .  I n  view o f  t h e  needs o f  t h e  p r o j e c t s ,  s k i l l s  i n  

socio-economic a n a l y s i  s, p rocess ing  and marke t ing  techn iques  a re  

r equ i r ed  f o r  f u t u r e  a c t i v i t i e s  i n  o rde r  f o r  t h e  p r o j e c t s  t o  move beyond 

t h e  research - exper imenta l  stages t o  p roduc t i on  and sa le  o f  t h e  

mol luscs.  If ha tche r i es  a re  cons idered t o  be an avenue f o r  spat 

c o l l e c t i o n  besides t he  n a t u r a l  way o f  c o l l e c t i n g  spat, t r a i n i n g  i n  

ha t che r i es  management woul d  be requ i  red. The ques t i on  i s  whether 

t r a i n i n g  would be p rov ided  i n  these areas t o  p r o j e c t  personnel ,  o r  s t a f f  

w i t h  e x p e r t i s e  i n  t h i s  area be i nc l uded  i n  f u t u r e  p r o j e c t  teams. 

4.8 Network ing 

The p o t e n t i a l  t o  form network/s i s  the re ,  e s p e c i a l l y  when p r o j e c t  

r e c i p i e n t s  are express ing t h e  i n t e r e s t  t o  network. 'The commonality o f  

research o b j e c t i v e s  p rov ides  t h e  p o t e n t i a l  f o r  network ing.  It would 

s t reng then  research s k i l l s  and sub jec t  research conducted t o  a  peer 

review ana l ys i s .  Is01 a t i  on o f  researchers  woul d  be a1 1 e v i  a t ed  . 
Cons ider ing  t h e  l o g i s t i c s  o f  mount ing a  g l oba l  network, a  r eg iona l  

network would be more f e a s i  b l  e. 



ANNEX 1 

Due t o  t h e  l e n g t h  o f  t h e  two q u e s t i o n n a i r e s  p repared  f o r  t h e  

e v a l u a t i o n ,  t h e y  a r e  n o t  reproduced i n  t h i s  document. The 

q u e s t i o n n a i r e s  a r e  a v a i l a b l e  from t h e  O f f i c e  o f  P l a n n i n g  and 

E v a l u a t i o n ,  Ottawa, IDRC. 
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a )  Oystercul t u r e  (Sierra Leone) Phase I 3-P-73-0080 

Phase I1  3-P-77-0146 

The r e c i p i e n t  and research i n s t i t u t i o n  o f  t h i s  p r o j e c t  was t h e  

F i s h e r i e s  D i v i s i o n ,  M in i  s t r y  o f  A g r i c u l t u r e  and Natu ra l  Resources, 

Government o f  S i e r r a  Leone. The o b j e c t i v e  o f  Phase I was t o  c o n d ~ ~ c t  

research on mangrove oys te r s  o f  t h e  genus Crassostrea i n  o rde r  t o  

inc rease  t h e  p o t e n t i a l  y i e l d  and t o  e s t a b l i s h  a  p r a c t i c a l  and economic 

system f o r  t h e i r  c u l t i v a t i o n .  The p l an  was t o  conduct s c i e n t i f i c  

exper iments on t h e  growth o f  oys te r s  u t i l i z i n g  d i f f e r e n t  c u l t u r e  systems 

i n  t h e  mangrove coas ta l  areas o f  S i e r r a  Leone. P r i o r  t o  t h e  p r o j e c t ,  

t h e r e  was no commercial c u l t u r i n g  o f  oys te r s  i n  S i e r r a  Leone. I n  f a c t ,  

accord ing  t o  t h e  Phase I 1  p r o j e c t  summary, " v i r t u a l l y  n o t h i n g  was known 

about o y s t e r c ~ ~ l t u r e  i n  S i e r r a  Leone". There was, however, h a r v e s t i n g  o f  

t h e  w i l d  mangrove o y s t e r s  by l o c a l  f ishermen i n  t h e  r u r a l  areas. The 

p r o j e c t  l eader  was a  S i e r r a  Leonean, t r a i n e d  i n  mar ine b i o l o g y  (MSc). 

I n i t i a l l y ,  a  Canadian e x p a t r i a t e  had been assigned f o r  two years  

(1974-1975) t o  t he  p r o j e c t  t o  a s s i s t  i n  t h e  research a c t i v i t i e s .  'The 

p r o j e c t  had consul tancy v i s i t s  and was moni tored by AFNS f i s h e r i e s  and 

a g r i c u l t u r a l  economics program s t a f f .  An economic a n a l y s i s  o f  t he  

oys te r s  produced was undertaken by t h e  p r o j e c t  s t a f f  w i t h  ass i s t ance  

f rom t h e  a g r i c u l t u r a l  economics group o f  AFNS. 

Towards t he  end o f  Phase I o f  t h e  p r o j e c t ,  a  Phase I 1  was 

proposed. The o b j e c t i v e s  o f  Phase I 1  were t o  complete t h e  s c i e n t i f i c  

s t ud ies  o f  Phase I and t o  under take ope ra t i ona l  a c t i v i t i e s  o f  i n v o l v i n g  

v i l l a g e  communit ies i n  t h e  c u l t u r i n g  o f  oys te rs .  



ANNEX 2 

Page 2 

b)  Oysterculture (Jamaica) Phase I 3-P-76-0057 

Phase I1 3-P-77-0146 

The r e c i p i e n t  o f  t h i s  p r o j e c t  was t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  

Government o f  Jamaica, who designated t h e  Department o f  Zoo1 ogy o f  t he  

U n i v e r s i t y  o f  West I n d i e s  t o  coo rd i na te  and supe rv i se  Phase I o f  t h i s  

p r o j e c t .  The general  o b j e c t i v e  o f  t h i s  p r o j e c t ' s  Phase I i s  s i m i l a r  t o  

t h e  p r o j e c t  i n  S i e r r a  Leone : t o  conduct research on t h e  mangrove o y s t e r  

o f  t h e  genus Crassostrea rhizophora f o r  e f f e c t i v e  cu l  t i  v a t i o n  and t o  

e s t a b l i s h  an economic and p r a c t i c a l  system o f  o y s t e r c u l t u r e .  P r i o r  t o  

t h e  s t a r t  o f  t h e  p r o j e c t ,  t h e  U n i v e r s i t y  o f  West I n d i e s  had 

conducted p r e l  im ina ry  i n v e s t i g a t i o n s  i n t o  t h e  b i o l o g i c a l  growth aspects 

o f  t h e  mangrove oys te r .  S tud ies  were a l s o  conducted by t h e  F i s h e r i e s  

D i v i s i o n  t o  c o l l e c t  oys te r  spat  us i ng  a  v a r i e t y  o f  subst ra tes.  The 

p r o j e c t  l eade r  was a  f a c u l t y  member o f  t h e  Department o f  Zoology o f  t h e  

U n i v e r s i t y  o f  West I n d i e s  and a  pos t  doc to ra l  research f e l  low was 

employed t o  a s s i s t  i n  t h e  b i o l o g i c a l  s tud ies .  Phase I o f  t h e  p r o j e c t  

had consul tancy v i s i t s  f rom two Canadian consu l t an t s  and t h e  p r o j e c t  was 

moni tored by AFNS F i  she r i es  program s t a f f .  P re -p ro j ec t  t r a i n i n g  was 

a1 so p rov ided  t o  a  p rospec t i ve  s t a f f  member who was t o  j o i n  t he  p r o j e c t  

f o l l o w i n g  complet ion o f  the  t r a i n i n g .  

Wi th  t h e  complet ion o f  Phase I, t h e  Government o f  Jamaica 

submit ted a  proposal  f o r  Phase I 1  o f  t h e  p r o j e c t .  Phase I 1  i s  t o  enable 

t he  p r o j e c t  r e c i p i e n t  t o  r e f i n e  t h e  techniques developed t o  c u l t u r e  

oys te r s  and t o  enable t he  Government o f  Jamaica ex tens ion  o f f i c e r s  t o  

demonstrate t o  p rospec t i ve  farmers t h e  developed c u l t u r e  methods. A t  

t h e  t ime  o f  t h e  w r i t i n g  o f  t h i s  r epo r t ,  Phase I 1  o f  t h e  p r o j e c t  has y e t  

t o  be compl eted. 
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c )  Oystercul ture  (Sabah) 3-P-74-0113 

The i n s t i t u t i o n  which requested suppor t  f o r  t h i s  p r o j e c t  was t h e  

Department o f  F i she r i es ,  M i n i s t r y  o f  A g r i c u l t u r e ,  Government o f  Sabah. 

As a  p r i o r i t y  area, t h e  c u l t u r i n g  o f  o y s t e r s  was i d e n t i f i e d  a t  a  

r eg iona l  aquacu l tu re  seminar h e l d  i n  Malays ia  i n  1973. Even be fo re  I D R C  

p r o v i  ded suppor t  t o  t h e  Sabah Government f o r  unde r t ak i  ng o y s t e r c u l  t u r e  

research, p r e l i m i n a r y  t r i a l s  on t h e  growth o f  oys te r s  had been c a r r i e d  

ou t  by t h e  s t a f f  o f  t h e  F i s h e r i e s  Department o f  t h e  M i n i s t r y  o f  

A g r i c u l t u r e .  Furthermore, t h i s  i n t e r e s t  o f  suppor t ing  o y s t e r  fa rm ing  i n  

Malays ia  a1 so i s  s t a t e d  i n  t h e  T h i r d  Malays ian Plan. 

P r i o r  t o  t h e  s t a r t  o f  t h e  p r o j e c t ,  p r e - p r o j e c t  t r a i n i n g  was 

p rov ided  t o  t h e  p r o j e c t  leader.  The o b j e c t i v e s  o f  t h e  p r o j e c t  were very  

s i m i l a r  t o  t h e  p r o j e c t s  i n  Jamaica and S i e r r a  Leone : t o  conduct s t u d i e s  

on t h e  growth c h a r a c t e r i s t i c s  o f  mangrove oys te r s  and t h e  development o f  

a  p r a c t i c a l  method o f  c u l t u r i n g  f o r  p o s s i b l e  t r a n s f e r  t o  t h e  a r t i s i n a l  

fishermen. As t h e  p r o j e c t  progressed, t r a i n i n g  was a l s o  p rov ided  t o  

o ther  s t a f f  members o f  t h e  p r o j e c t .  Besides t h e  t r a i n i n g  o f  s t a f f  

members o f  t h e  p r o j e c t ,  t h e  p r o j e c t  had consul tancy v i s i t s  and was 

monitored by AFNS s t a f f  based i n  Singapore. The p r o j e c t  was completed 

on June 30,1981. 

d ) Mussel culture (Singapore) 3-P-77-0121 

Funds f o r  t h i s  p r o j e c t  were p rov ided  t o  t h e  Department o f  Pr imary 

Product ion,  t he  Government o f  Singapore. P r i o r  t o  t h e  fund ing  o f  t h i s  

p r o j e c t ,  t h e  Department o f  Pr imary Produc t ion  was conduc t ing  t r i a l s  on 

t h e  c u l t u r i n g  o f  mussels and a l s o  b i o l o g i c a l  exper iments on mussels were 

undertaken a t  t h e  U n i v e r s i t y  o f  Singapore. Because t h e r e  had been some 



ANNEX 2 

Page 4 

i n i t i a l  research on t h e  c u l t u r i n g  o f  mussels i n  Singapore, p r o j e c t  

a c t i v i t i e s  were d i r e c t e d  no t  o n l y  on t h e  environmental  and growth 

aspects o f  c u l t u r i n g  mussels, bu t  t h e r e  was a l s o  emphasis on t h e  

development o f  a  p roduc t i on  system and t h e  assoc ia ted  pos t  harves t  

aspects of produc ing mussels f o r  food. Besides hav ing  had p r i o r  

research exper iences w i t h  mol l u s c  c u l t u r e ,  t he  p r o j e c t  r e c i p i e n t  a1 so 

enjoyed t h e  s t a t u s  o f  Singapore be ing i d e n t i f i e d  as t h e  s i t e  f o r  an 

ASEAN mussel c u l t u r e  p r o j e c t  by ASEAN e x p e r t s  i n  aquacul ture .  

The p r o j e c t  a c t i v i t i e s  i nc l uded  t r a i n i n g  f o r  p r o j e c t  personnel , 
and o r i e n t a t i o n  v i s i t s  f o r  t h e  p r o j e c t  l eade r  t o  v i s i t  p rocess ing  p l a n t s  

i n  Europe t o  assess and rev iew pos t  harves t  mussel technology. I n  

a d d i t i o n ,  funds were p rov ided  t o  t h e  p r o j e c t  f o r  des ign and f a b r i c a t i o n  

o f  t h e  pos t -harves t  technology by a  l o c a l  eng ineer ing  f i r m .  The p r o j e c t  

a l s o  had m o n i t o r i n g  v i s i t s  by IDRC program s t a f f  and had t e c h n i c a l  

consul tancy v i s i t s  by two IDRC consu l tan ts .  

e)  O y s t e r c u l t u r e  (Sudan) 3-P-77-0021 

The p r o j e c t  r e c i p i e n t  f o r  t h e  above p r o j e c t  i s  t h e  F i s h e r i e s  and 

Hydrobi 01 og i  c a l  Research Sect i o n  o f  t h e  Ag r i  c u l  t u  ra1 Research 

Corporat ion,  Government o f  Sudan. The main o b j e c t i v e  o f  t h i s  p r o j e c t  i s  

t o  p rov i de  economic o p p o r t u n i t i e s  f o r  t h e  f ishermen i n  t h e  area where 

t h e  p r o j e c t  i s  loca ted .  P r i o r  t o  t h e  p r o v i s i o n  o f  Cent re  funds, t h e r e  

were o y s t e r c u l t u r e  a c t i v i t i e s  i n  t h e  nor th -eas te rn  p a r t  o f  Sudan. As a  

r e s u l t  o f  o y s t e r c u l t u r e  h i gh  m o r t a l i t y  r a t e s  i n  1973 and 1975, these  

a c t i v i t i e s  were ha l ted .  A request  f o r  f o re i gn  ass is tance  by t h e  

Sudanese Government t o  i n v e s t i g a t e  t h e  causes o f  t h e  h i gh  m o r t a l i t y  of 

t h e  oys te r s  and f u r t h e r  suppor t  t o  under take o y s t e r c u l  t u r e  a c t i v i t i e s  

l e d  t o  t h e  fund ing  o f  t h i s  p r o j e c t  by IDRC. 
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Un l i ke  t h e  o the r  f i v e  p r o j e c t s  be ing  eva luated,  t h e  species of 

oys te r s  t o  be c u l t u r e d  i n  t h i s  p r o j e c t  were no t  f o r  t h e  p roduc t i on  o f  

food. Rather, i t was c u l t u r e d  t o  produce o y s t e r  s h e l l s  f o r  t h e  

manufacture o f  but tons,  e tc .  Other than  t h i s  d i f f e r e n c e ,  t h e  o b j e c t i v e s  

o f  t h e  p r o j e c t  and i t s  a c t i v i t i e s  were s i m i l a r  t o  t h e  o the r  p r o j e c t s .  

T r a i n i n g  was p rov ided  f o r  p r o j e c t  personnel and formal M.Sc. t r a i  n i  ng 

enabled two o f  t he  p r o j e c t  personnel t o  o b t a i n  t h e i r  degrees. There 

were a l s o  consul tancy v i s i t s  p r i o r  t o  t h e  s t a r t  o f  t he  p r o j e c t  and 

throughout  t h e  course o f  t he  p r o j e c t .  It i s  a n t i c i p a t e d  t h a t  t h e  

r e c i p i e n t  w i l l  request  a  Phase 11. 

f ) Maricul tu re  (Peru) 3-P-78-0090 

For t h i s  p r o j e c t ,  t h e  r e c i p i e n t  i s  a  u n i v e r s i t y  i n  Peru. The 

p r o j e c t  l eade r  i s  a  p ro fesso r  i n  t h e  Department o f  F i s h c u l t u r e  and 

Oceanography, Uni ve rs idad  Naci ona l  Agrar ia .  P r i m a r i l y ,  t h e  o b j e c t i v e  o f  

t h i s  p r o j e c t  was t o  c u l t u r e  t h r e e  species o f  mol lusc,  Aulacomya a te r  

(brown mussel ) , Aequi pecten purpuratus ( sca l  1  op ) , and Mesodesma donacium 

(c lam) f o r  food. L i k e  t h e  o t h e r  f i v e  p r o j e c t s ,  t h e  aim was a l s o  t o  

develop a  p roduc t i on  system s u i t a b l e  f o r  t r a n s f e r  t o  t h e  l o c a l  f ishermen 

and t o  t r a i n  these f ishermen i n  t h e  new c u l t u r e  techniques. 

According t o  t h e  p r o j e c t  summary, t h e  p r o j e c t  personnel ,  t h e  

p r o j e c t  l eader  and h i s  a s s i s t a n t  had p r i o r  exper iences i n  mol lusc 

c u l t i v a t i o n .  P re -p ro j ec t  o r i e n t a t i o n  t r a i n i n g  was a1 so p rov ided  t o  

p r o j e c t  personnel by an IDRC consu l t an t .  O r i e n t a t i o n  v i s i t s  t o  Europe 

were made by t h e  p r o j e c t  l eade r  and h i s  a s s i s t a n t  t o  f a m i l i a r i z e  

themselves w i t h  t h e  c u l t u r e  techniques o f  mo l luscs  under taken i n  

Europe. M o n i t o r i n g  v i s i t s  o f  t h e  p r o j e c t  were a l s o  made by t h e  

f i s h e r i e s  program s t a f f  o f  AFIVS. 
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OYSTERCULTURE (SIERRA LEONE ) 

( a )  KAMARA, A.B. and K.B. McNEILL, 1976 ( a )  Preliminary Oyster 
Culture Experiments i n  Sierra Leone, Occasional paper No .l, 
Oyster  C u l t u r e  P ro jec t ,  F i s h e r i e s  D i v i s i o n ,  M i n i s t r y  o f  
A g r i c u l t u r e  and Natu ra l  Resources, Feeetown, S i e r r a  Leone. 

( b )  KAMARA, A.B., K.B. McNEILL and D.B. QUAYLE, 1976 ( b )  Tropical 
Oyster Culture: Problems and Prospects. FA0 Aquacul ture 
Conference. Kyoto, Japan 1976. 

( c )  KAMARA, A.B., 1977 A L i s t  o f  the Estuarine and Marine Fishes 
and Some She1 1 f ishes o f  Sierra Leone, wi th  t h e i r  conon names 
i n  e i ther  Kr io or English. B u l l e t i n ,  I n s t i t .  Mar. B i o l  . 
Oceanogr. Vo2 No.1 (1977). Fourah Bay Col lege,  U n i v e r s i t y  o f  
S i e r r a  Leone. 

( d )  FINDLAY, I.W.O. and A.B. Kamara, 1978 ( a )  Aquatic Pollut ion: 
The Sierra Leone Situation. S i x t h  FAO/SIDA Workshop on 
Aquat i c  P o l l u t i o n  i n  R e l a t i o n  t o  P r o t e c t i o n  o f  L i v i n g  
Resources. Na i rob i  and Mombasa, Kenya, 12 June-22 Ju l y ,  1978. 

( e )  WELLESLEY -COLE, Choadessessi e and ABU B. Kamara, 1978 ( b )  
Studies on the Condition Factor o f  the Sierra Leone Oyster 
Crassostrea t u l i  a. B u l l .  I n s t i t .  Mar. B i o l .  0ceanogr. 
(19 /8 ) ,  Foura d ay Col lege,  U n i v e r s i t y  o f  S i e r r a  Leone. 

( f )  KAMARA, A.B., 1979 ( a )  Oyster Culture i n  Sierra Leone. 
I n t e r n a t i o n a l  Aquacul ture Conference. Woods Hole 
Oceanographic I n s t i t u t i o n ,  Woods Hole USA. March 19-21, 1979. 

( g )  KAMARA, A.B., 1979 (b )  Preliminary Studies o f  the Mangrove 
Oysters i n  Sierra Leone. I n t e r n a t i o n a l  Foundat ion f o r  Science 
( IFS)  Aquacul ture Seminar i n  A f r i c a ,  Abid jan,  I v o r y  Coast. 
Nov. 28 t o  Dec. 3, 1979. 

(h) DABO, D.D., 1979 Development o f  Aquaculture i n  Sierra Leone 
w i th  a b r i e f  reference t o  Oysterculture. I n t e r n a t i o n a l  
Workshop on Pen and Cage C u l t u r e  o f  F ish,  Tigbauan, 11 Feb. 
1979. 

( i )  KAMARA, A.B., 1982 "Oyster Culture i n  Sierra Leone" i n  
Aquaculture Devel opment i n Less Devel oped Countries : Soci a1 , 
Economic, and P o l i t i c a l  Problems, Smith, Leah, J. and 
Peterson, S. (eds),  Boulder :  Westview Press : 91-105. 

( j  ) KAMARA, A.B., 1982 Preliminary Studies t o  Culture Mangrove 
Oysters, Crassotrea tu l ipa,  i n  Sierra Leone. Aquacul ture 27 : 
285-294. 
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MUSSELCULTURE (SINGAPORE ) 

1. CHEONG, L. and CHEN, F.Y., 1980, Preliminary Studies on R a f t  
Method o f  Cul t u r i  ng Green Mussel s , Perna v i  r i d i  s i n  S i  ngapore , 
Singapore Journal o f  Primary 1ndus t r les8r2) ,19-133.  

2. CHEONG, L. and LEE, J.B. ( i n  p ress) ,  Improvements t o  Rope 
Design f o r  the Raft Culture o f  Green Mussels, Perna V i r id is ,  
i n  Singapore . 

3. CHEONG, L. and LOY, W.S., 1982, An Analysis o f  the Economics 
o f  Farming Green Mussels i n  Singapore Using Rafts. 
Aquacul ture Economics Research i n  Asia, Ottawa, IDRC. 

OYSTERCULTURE (JAMAICA) 

1. BROWN, R., 1980, Growth Rates o f  the Mangrove Oyster 
(Crassostrea Rhi zophorae) Under Cu1 tu re  Conditions , 1980, 
Presented a t  t h e  15 th  Meet ing o f  t h e  Assoc ia t ion  o f  I s l a n d  
Marine Labora to r ies  o f  t h e  Caribbean, Runaway Bay, 7 Jan. 
1980. 

2. WADE, B.A. e t  a1 , 1980. The Development o f  Oysterculture 
Techniques f o r  Jamaica, Presented a t  t h e  15 th  Meet ing o f  t h e  
Assoc ia t ion  o f  I s 1  and Marine Labora to r ies  o f  t h e  Car i  bbean , 
Runaway Bay, 7 Jan. 1980. 

3. ALEXANDER, L. e t  a1 , 1983, Public Health Aspects o f  
Halophil i c  Vibrios i n  Jamaica. West I n d i a n  Medical Journal  
32 (#3)  : 147-151. 

OYSTERCULTURE (SABAH) 

1. KONG, C.P.; LUH, L.A., 1976. Notes on the Eff ic iency of  
Various Materials Tested as Oyster Spat Collectors i n  Cowie 
Bay, Sabah. Malaysia A g r i c u l t u r e  Journal  50 ( 4 )  : 462-479. 

2. CHIN, P.K. and LIM, A.L., 1978. Some Aspects o f  Oyster 
Culture i n  Sabah, M i n i s t r y  o f  A g r i c u l t u r e  and Rural 
Devel oprnent , Sabah. 

OYSTERCULTURE (SUDAN) 

1. GEORGE, E.G., SAEED, O.M., and RHAMA, I-H., 1984, Experimental 
Cult ivat ion of Mother-of-pearl She1 1 i n  Sudan, Paper 
presented a t  "Symposium on t h e  Coral  Reef Environment o f  t h e  
Red Sea", K ing Abdul Az iz  U n i v e r s i t y ,  Jeddah, 14-18 January 
1984. 
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The f o l l o w i n g  t a b l e s  a r e  a b s t r a c t e d  f rom a  c o n s u l t a n c y  r e p o r t ,  An 
E v a l u a t i o n  o f  t h e  V i a b i l i t y  o f  t h e  Oys te r  C u l t u r e  P r o j e c t  a t  Tawan, 
Sabah, prepared b y  two Ma lays ian  c o n s u l t a n t s  on c o n t r a c t  t o  I D R C .  I n  
r e v i e w i n g  t h e  t a b l e s ,  t h e  r e a d e r  should  t a k e  n o t e  o f  t h e  f o o t n o t e  on 
page 50. 
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* 
B e n e f i t - C o s t  A n a l y s i s  f o r  O y s t e r  C u l t u r e  P r o j e c t  

Measu re  o f  p r o j e c t  w o r t h  

- 

0.25  acre 0.5 acre 1 acre 
c u l t u r e  p l o t  c u l t u r e  p l o t  c u l t u r e  p l o t  

N e t  
D i s c o u n t e d  a t  1 0 %  $10574.80 $21255 .43  $42512.59 

V a l u e  
D i s c o u n t e d  a t  15% $ 7864.04 $15813 .91  $31627 .8  

D i s c o u n t e d  a t  10% 
B e n e f i t  
C o s t  
R a t i o  

D i s c o u n t e d  a t  1 5 %  

I n t e r n a l  R a t e  
% 5 5 5 5 5 5  

o f  R e t u r n  ( I R R )  

* 
D e t a i l s  o f  how t h e s e  f i g u r e s  were o b t a i n e d  are shown i n  
Append ix  1, 2 a n d  3 .  
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Cash Flow f o r  q u a r t e r  a c r e  o y s t e r  c u l t u r e  p r o j e c t  f o r  
one p r o d u c t i o n  p e r i o d  ( 1 2  mon ths )  

I tem 

P r o j e c t  Year 

0 1 2 3 4 5 6 7 0 9 1 0  

I n f l o w  

Revenue f rom s a l e  o f  
7 ,200 o y s t e r s  ' 

Outf low 

TOL 12.50 

S p a t  c o l l e c t o r s  C1,500) 1814.40 1814.40 1814.60 1814.60 

S p a t  t r a y s  (63 )  630 

Rack c o n s t r u c t i o n  (30)  1650 

C u l t u r e  t r a y s  (90 )  900 

M i s c e l l a n e o u s  90 

Labour 

T o t a l  Outf low 

N e t  Cashf  low -5096.9 3497.5 3497.5 153.1  3497.5 3497.5 153 .1  3497.5 3497.5 153.1  3497.5 

Bank l o a n  5096.9 
Loan repayment  0 509.69 509.69 
I n t e r e s t  payment 0 509.69 458.73 407.75 356.78 305.81  254.85 203.88 152 .91  101.94 50.97 

Cash f l o w  a f t e r  f i n a n c i n g  0 2478.12 2529.08 -704.25 2631.03 2682 -611.44 2783.93 2834.9 -458.53 2936.84 
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Cash Flow f o r  h a l f  a c r e  o y s t e r  c u l t u r e  p r o j e c t  
( p r o d u c t i o n  p e r i o d ,  12 months) 

P r o j e c t  y e a r  

I tem 

In f low 

Revenue from s a l e  o f  
14,400 o y s t e r s  

Outflow 

TOL 25 
S p a t  c o l l e c t o r s  (3,000) 3600 
S p a t  t r a y s  (125) 1250 
Rack c o n s t r u c t i o n  (60) 3300 
C u l t u r e  t r a y  (180) 1800 
M i ~ ~ e l l a n e O ~ ~  18 0 
Labour 

T o t a l  o u t f l o w  10155 

Net c a s h  f low -10155 

Bank l o a n  10155 

Loan repayment 0 

I n t e r e s t  payment 0 

Cashflow a f t e r  f i n a n c i n g  0 
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Cash f l o w  f o r  one  acre o y s t e r  c u l t u r e  p r o j e c t  
( p r o d u c t i o n  p e r i o d ,  12  months) 

P r o j e c t  y e a r  

I t e m  0 1 2 3 4 5 6 7 8 9 10 

In f low 

Revenue from s a l e  o f  
28,800 o y s t e r s  17280 17280 

Outflow 

TOL 
S p a t  c o l l e c t o r s  (6000) 
S p a t  t r a y s  (250) 
Rack c o n s t r u c t i o n  
C u l t u r e  t r a y s  (360) 
Misce l l aneous  
Labour 
T o t a l  o u t f l o w  
Net c a s h  f low 
Bank l o a n  
Loan repayment 
I n t e r e s t  payment 

Cashflow a f t e r  f i n a n c i n g  
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S e n s i t i v i t y  a n a l y s i s  w i t h  a  f a l l  i n  p r i c e  o f  20 and 5 0  pe r  c e n t  
and a  r i s e  i n  m o r t a l i t y  r a t e  t o  30 and 50 p e r  c e n t  f o r  a 0.5 
a c r e  c u l t u r e  p l o t  

Change i n  v a r i a b l e  

Net P r e s e n t  Value Benef i t -Cos t  R a t i o  I n t e r n a l  
- - A ~ L S  V L  

Discounted Discounted Discounted Discounted Re turn  

20 per  c e n t  f a l l  i n  
p r i c e  pe r  o y s t e r  

5 0 p e r c e n t  f a l l  i n  
p r i c e  p e r  o y s t e r  

M o r t a l i t y  r a t e  of  
30 p e r  c e n t  

M o r t a l i t y  r a t e  o f  
50 p e r  c e n t  
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Benefits and Costs for a 0.25 Acre Oyster Culture Plot 

-. 

year 

0 1 2 3 ,  4 5 6 7 8 9 10 NPV 8-C 
Total 

( $ )  R e 0  IRR(%) 

Benefits 0 4320 43200 4320 ................................................................ 
19844.5 1.85 

Cos ts 5069.9 822.5 822.5 4166.9 . 822.5 822.5 4167.1 822.5 822.5 4167.1 822.5 23355.5 

Costs discounted 
ar; 10% 

Benefit discounted ...................... 4320 x 5.0188 ................................................... 
ar; 15% 21681.22 7864.04 1.57 

Costs discounted 8096.9 715.25 621.89 2739.74 470.22 408.95 1801.44 309.18 268.88 1184.71 203.32 
at 15% 13817.18 



APPENCIX 2 

Benefits and Costs for a 0.5 acre Oyster Culture Plot 

YEAR Total NPV B-C Ratio I R R ( % )  

0 1 2 3 '  4 5 6 7 8 9 10 

Benefits 0 8640 86400 8640 ............................................................... 
39845 1.85 

Costs 10155 1645 1645 0295 '1645 1645 8295 1645 1645 8295 1645 46555 

Be"ef its discounted ...................... 8640 x 6.1446 .................................................. 
at 10% 

53089.34 
21255.43 1.66 55 

Costs discounted 
10155 1495.47 1359.4 6232.03 1123.54 1021.28 4682.53 844.21 767.39 3518.91 634.15 31833.91 

at 10% 

Costs discounted 
10155 1430.49 1243.78 5453.96 940.45 817.89 3585.93 618.36 537.75 2358.27 406.64 27548.52 

at 15% 



Appendix 3 

Benefits and Costs for a 1 Acre Oyster Culture Plot 

YEAR 
Total NPV B-C Ratio I R R ( % )  

0 1 2 3 5 6 7 8 9 10 

Benefits 0 17280 172800 17280 ............................................................ 

Costs 20310 3290 3290 10590 329; 3290 16590 3290 3290 16590 3290 93110 

aenef its discounted 55 
.................... 17280 x 6.1;46 .............................................. 

at 10% 
106178.69 

Costs discounted 
at 10% 20310 2990.94 2718.86 12464.C7 2247.07 2042.76 9365.06 1688.43 1534.79 7035.82 1268.30 63666.1 

Costs discounted 20310 2860.98 2487.57 10907.93 1ES0.89 1635.79 7171.86 1236.71 1075.50 4716.54 813.29 55097.06 
at 15% 
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