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A B S T R A C T
T h e  c o m p o n e n t s  a n d  s u b - s y s t e m s  o f  a n  i d e a l  n a t u r a l  r u b b e r  ( N K )  i n f o r m a t i o n  t r a n s f e r  s y s t e m  b y  w h i c h  

i n n o v a t i o n s  c o v e i i n g  a l l  r e l e v a n t  a s p e c t s  o f  N R  p r o d u c t i o n ,  p r o c e s s i n g  a n d  m a r k e t i n g  r e a c h  t h e  u s e r s  e x p e d i t i o u s l y  
u s i n g  a l l  c o m m u n i c a t i o n  c h a n n e l s  w i t h  a d e q u a t e  f e e d b a c k  a r e  p r e s e n t e d .  A  n e w  s c i e n t i f i c  e x t e n s i o n - i n t e r a c t i o n  
l i n k a g e  o f  a g r i c u l t u r a l  s e r v i c e  a g e n c i e s  a n d  p o l i c y  m a k e r s  i s  o b s e r v e d  a m o n g  u s e r s .  I n  t h e  N R  i n f o r m a t i o n  
s y s t e m ,  f o u r  s u b - s y s t e m s  o f  g e n e r a t i o n ,  d o c u m e n t a t i o n ,  e x t e n s i o n  a n d  u t i l i z a t i o n  a r e  i d e n t i f i e d .  I n t e r n a t i o n a l  
a g e n c i e s  l i k e  A N R P C ,  I R R D B ,  I R S G  e t c . ,  R u b b e r  R e s e a r c h  I n s t i t u t e s  l i k e  R R I M ,  R R I S L ,  R R I I ,  I R C A  e t c . .  
U n i v e r s i t i e s ,  p u b l i c  a n d  p r i v a t e  R & D  i n s t i t u t i o n s  a r e  a m o n g  t h e  N R  i n f o r m a t i o n  g e n e r a t i o n  a g e n c i e s .  T h e  
g e n e r a t e d  i n f o r m a t i o n  i s  p r o c e s s e d ,  p u b l i s h e d ,  d i s t r i b u t e d ,  o r g a n i z e d  a n d  c o n t r o l l e d  b i b l i o g r a p h i c a l l y  i n  t h e  
d o c u m e n t a t i o n  s u b - s y s t e m .  T h e  e x t e n s i o n  s u b - s y s t e m  e n s u r e s  t h e  c o n s t a n t  i n f o r m a t i o n  f l o w  i n  a  r e a d i l y  
c o m p r e h e n s i b l e  f o r m  t o  t h e  g r o w e r s  t h r o u g h  g e n e r a l  e x t e n s i o n  w o r k e r s  a n d  t o  m a n u f a c t u r e r s  t h r o u g h  t e c h n o l o g y  
c o n s u l t a n t s  w i t h  r e g u l a r  f e e d b a c k  t o  t h e  g e n e r a t i n g  s u b - s y s t e m .  I n  t h e  u t i l i z a t i o n  s u b - s y s t e m ,  t h e  e n d  u s e r s  
a c c e p t  a n d  a d o p t  t h e  i n f o r m a t i o n  a n d  t h e i r  e x p e r i e n c e  b e c o m e s  t h e  f e e d b a c k  i n p u t  t o  t h e  g e n e r a t i o n  s u b - s y s t e m .

IN T R O D U C T IO N

T h e  d e v e lo p m e n ts  in  p ro d u ctio n , 
processing technology and industrial application 
o f n atu ral rubber (N R) in  the recent past are 
rem ark ab le . The Para ru bber tree, w hich  is 
botanicaliy known as Hevea brasiUensis, accounts 
fo r 90 p e r  ce n t o f  w o rld  N R p ro d u ctio n . 
Contributions from concerted scientific research 
and adoption  of m odern technology since the 
genesis o f the rubber plantation industry during 
the daw n o f the 20'^ century  have resulted in 
tre m e n d o u s  in c re a s e  in  p ro d u ctiv ity , to ta l 
production o f NR and total area under rubber 
cultivation.

On par with the developments in systematic 
research  and tech n o lo g ica l b o o st, the w orld 
inform ation on NR is also increasing. W hile the 
m ajor rubber producing countries -  Indonesia, 
Thailand, India, M alaysia and Sri Lanka -  have an 
edge in the generation o f information on biological 
aspects of NR, the highly industrialized European 
countries, USA and Japan are comparatively better 
equipped in generating inform ation on industrial 
and  tech n o lo g ica l a p p lica tio n s  and p rod uct 
manufacture.

A system  of inform ation transfer has been 
in operation for NR for a very long time. Literature 
search cannot find any attem pt for identifying the 
various com ponents o f this information transfer 
process and a re-appraisal o f the theory behind this 
com m unication process is long due.

The primary objective o f the study is (1) to 
id e n tify  and c la ss ify  the v a rio u s  so u rces o f 
information on NR (2) to identify and categorize 
the users of N R in form ation  and assess their 
information needs and (3) to present a functional 
model for the generation, transfer and utilization 
of information on NR.

M ETH O D O LO G Y  .

D iscussion o f any in form atio n  transfer 
system  should be preceded by the identification 
of its com ponents. The com ponents of the NR 
information transfer system com prise of actual and 
potential users o f inform ation and the perfect 
m atching of the users and their inform ation needs 
(Deirng, 1973; Russ'"!, 1983) w ith the sources of 
information on the subject and its related fields

For transfer of messages by various media 
betw een resource system  and users (Havelock, 
1969), different m odels of inform ation transfer 
have been  developed . The g en era l m odel of 
M urdic and Liston (1967) looks appropriate as it 
links the users and sources of inform ation. But in 
the general information model, very little emphasis 
is given for processing o f scientific information. 
Lancaster (1979) has m odified this m odel to suit 
information transfer among scientific community. 
G iving due im portance for the docum entation 
aspects, this model has been adapted for NR.



All the inform ation sources on N R w ere 
categorized according to their nature and m ode of 
publication (Craig, 1979; Lilley, 1981). The users 
o f NR information w ere identified and categorized 
according to their level and quality of inform ation 
needed (H aridasan and Pillai, 1988; H aridasan et 
al., 1974, 1 9 8 4 ; K o ra h  and D e v a ra ja n , 1991 ; 
R a jasek h aran  and  H a rid a sa n , 1992) and  the 
lin kages am on g v ario u s types o f users w ere 
identified. The different linkages that exist am ong 
the u se rs  as s tu d ie d , en u m e ra te d  an d  th e  
information seeking behaviour of users in different 
linkages w ere assessed (Lancaster, 1979; Thorpe, 
1985). Finally, a functional m odel was proposed 
for the generation, transfer and utilization o f NR 
information.

IN FO R M A TIO N  SO U R C ES

The world o f NR information is established 
and developed by the synthesis of many branches 
o f science ranging  from  agriculture to increase in 
production and productivity, chemistry, physics 
and technology to support and expand a grow ing 
ran g e  o f  a p p lic a tio n s  and to eco n o m ics  for 
e v a lu a tio n  o f  p e rfo rm a n ce  in  term s o f co st, 
productivity and the m arketing o f NR. A detailed 
account o f the subject divisions of NR inform ation 
is presented in Figure 1.

Publications on biological and technological 
aspects o f natural rubber (NR) constitute the core 
collection o f inform ation sources o f the subject. 
Crag's (1979) m apping and Lilley's (1981) division 
of agricultural information sources suit NR sources 
too. These sources can be classified either on the 
basis of the quality o f inform ation sought (Fig. 2a) 
or on the type of publication (Fig. 2b).

Qualitative classification

The division o f N R inform ation sources as 
ephemeral, non-scientific, scientific prim ary and 
scientific secondary is helpful for a qualitative 
analysis. N R new s item s in local and national 
dailies, published package and practices, press 
releases of NR organizations and statutory b ^ ie s ,  
price notification, m arket reviews etc. constitute 
the ephem eral type o f sources. N on-scientific 
so u rces in c lu d e  g o v e rn m e n t o rd e rs , p o licy  
statements, official publications (reports, reviews 
etc.) of NR organizations, popular articles and 
a d v iso ry  p u b lic a t io n s  lik e  p la n tin g  
recommendations and project profiles. Periodical 
articles (both  litera tu re  on  N R and litera tu re  
re lev a n t fo r N R  s c ie n tis ts ) , p ro ce e d in g s  o f  
conferences, thesis and dissertations pertaining to 
NR research at various universities, patents o f 
specific NR products, standards on N R  issued

Fig. 1. G eneration  o f N R  inform ation: A schem atic representation



Fig. 2a. A qualitative classification o f NR inform ation sources

Fig. 2b. NR inform ation sources b y  mode of publication



either by the ISO  o r by the respective national 
standards organizations etc. are some of the major 
primary sources o f scientific information.

T h e  se c o n d a ry  so u rce s , th o u g h  not 
concerned w ith rep orting  o f original research, 
present sy n th esis  o f ex istin g  know ledge and 
provide b ib liographic control o f NR published 
literature. The m ain abstracting ser\’ice for NR 
technology is the RA PRA  Abstracts of the Rubber 
and P la s t ic s  R e se a rch  A sso c ia tio n , U K , the 
Chem ical A bstracts o f the A m erican C hem ical 
Society, USA. The Bibliography of Agriculture of 
the N atio n a l A g ricu ltu ra l L ibrary, U SA , the 
B io log ical A b stracts o f the BIO SIS, U SA , the 
Agrindex o f the A G R IS, USA, the 40 odd CAB 
abstracts o f the C om m on w ealth  A gricu ltu ral 
Bureau, UK, the Agriculture and Environment for 
Dev’eloping Regions, o f the Tropical Agricultural 
Institute, N etherlands are the major secondary 
sources w hich  provide m ost of the references 
on the a g ro -b io lo g ic a l a sp e c ts  o f N R . N R 
bibliographies, rubber directories, dictionaries and 
encyclopedias are also included in the group of 
secondary sources.

Inform ation sources b y  type

The division o f N R information sources by 
ty p es  (F ig . 2b ) as co n v e n tio n a l and n o n - 
conventional is helpful for identifying the various 
sources in  d ifferen t m ed ia. The au d iov isu al 
sources are used m ainly in the extension of NR 
inform ation. The non*conventional grey sources 
include literature that cannot readily be acquired 
through norm al book selling channels and are, 
therefore, difficult to identify and obtain (Chillang,
1982). Grey literature is often produced in limited 
qu an tity  w ith o u t an y  seriou s concern  for its 
content or quality. O nly a small portion of it is 
listed here as secondary sources. The variations 
in their layout and form at m ake it d ifficu lt to 
con tro l th em  b ib lio g ra p h ica lly . T h is cau ses 
p ro b le m s in  th e ir  re a d in g , s to ra g e  and 
reproduction (Chillang, 1985).

From  the early 1960s, the large secondary 
services began to use com puters to help them  
com pile their abstracting indexing journals and 
operate com p u ter-based  inform ation services, 
w hich also  form  p art o f  the non-conventional

sources (Johnston, 1981). A G RICLO A , AGRIS, 
BIO SIS etc. have b ib liographic databases w ith 
o n lin e  a ccess  p e r ta in in g  to a g ro -b io lo g ic a l 
lite ra tu re . B o th  C A  S e rv ic e s  and  R A P R A  
Databases provide online access to NR technology 
literature. International Rubber R esearch and 
Development Board (IRRDB) in collaboration with 
C A B D a ta b a se , p ro v id e  c o m p u te r iz e d  
bibliographic services on NR.

In tern et is  a co m m u n ic a tio n  ch a n n e l 
co n sists  o f larg e n u m ber o f in ter-co n n ected  
computers. Like in many fields, internet provides 
e-m ail and w ebsite services for NR inform ation 
users and facilitates access to their resources. E- 
mail is the non-interactive com m unication of text, 
data and messages between a sender and recipient 
by u tiliz in g  te le co m m u n ica tio n  lin k s. T h e  
worldwide web or website is the portion o f the 
internet whose pages are inter-connected by hyper 
links. The inform ation sources stored in w eb 
serv ers can  be accessed  and co n su lted  from  
an y w h ere in th e  w orld  at an y  tim e . M ajo r 
e-mail facilities and websites on natural rubber are 
presented in Table 1.

U SER S' LIKA G ES AND TH EIR  IN FO RM A TIO N  
N EED S

Farm ers, estate m anagers, technologists, 
extension workers, marketing agencies like rubber 
dealers, co-operative m arketing societies, rubber 
producing societies etc., policy makers, researchers 
and students constitute the user com m unity o f 
natural rubber (NR) information.

Linkages am ong N R  users

The types of linkages exist am ong the NR 
user com m unity are presented in Figure 3. Both 
the scientific and extension channels have already 
been identified in  the transfer process (Thorpe, 
1985). As Lancaster (1979) observes, the scientific 
lin k ag e in clu d es the research  and ed u catio n  
institutions, and library and inform ation centres. 
The extension linkage covers farmers, extension 
w ork ers, ru bber p ro d u cers ' so c ie tie s  (R P Ss), 
manufacturers and traders. A scientific-extension 
in te ra c tio n  lin k a g e  a lso  can  b e  o b se rv e d . 
Agricultural service agencies and policy m akers 
are in the interaction linkage having interaction 
with both the scientific and extension channels.



O rganization W ebsite E-m ail

N ational

A utom otive Tyre M anufactuers
Association, M umbai www.atmaindina.com atm a@vsnl.in

CAPEXIL, M um bai wv/v.'xapexil.com em bindia@biopond .com

Rubber Technology Centre, IIT,
Kharagpur www’.iitkgp.ernet.in golokb@rtc.iitkgp.em et.in
Indian Rubber M anufacturers

Research A ssociation, M umbai ww'w.irmra.org rubberin@bom 7.vsnl.net.in

Rubber Board, Kottayam WWW. rubberboa rd .org. i n rbedp©vsnl.net.in

International

International Rubber Research and
Developm ent Board, M alaysia ww’Vi'.irrdb.org irrdb@the.net.m y

International Rubber Study Group

London, UK www.rubberstudy.com irsg@compuserve.com

Rubber Division, Am erican
Chem ical Society wwl^•.^ubber.org lblazef@uakron.edu

Rubber M anufacturers Association

London, U K wv,*v.'.cina.org dbshea@intmavl.att.net

Rubber Network, Atlanta, USA www.rubbemetwork.com pr@rubbernetwork.com

Rubber Research Institute of ww’vs'^it.go.th rrit@lm ethan.co.th

Thailand Rubber World, USA www.rubberworld.com

Tun Abdul Razak Research Centre,
London, U K ww^'.ta rrc.co.uk general@tarrc.co.uk

Scien tific  lin kage

The scientific channel has two segments; the 
research segm ent and the academ ic segment, both 
w ell supported by library and information centres. 
A s T id b u ry  (1 9 7 4 ) p o in te d  o u t. S c ie n tif ic  
com m unity has two kinds o f inform ation needs 
(a) in fo rm a tio n  o n  cu rre n t d ev elo p m en ts in 
research, and (b) archival inform ation. Both are 
w ell served, m ainly by  traditional library and 
m odem  inform ation services.

The institutions all over the world which 
undertook biological and technological research 
constitute the research segm ent o f this ii\formation 
transfer p rocess. Teaching sta ff and students 
con stitu te the academ ic segm ent. Publishers,

distributors, librarians and inform ation scientists, 
who retrieve and dissem inate the inform ation, 
form the middle users in the scientific linkage. The 
information centres also belong to this group and 
perform  the dissem ination function by a variety 
o f services.

Extension linkage

T h e ru b b e r g ro w e rs  o f e s ta te s  and 
s m a llh o ld in g s , m a n u fa c tu re rs  and  trad ers , 
rep resen t the b eg in n in g  and the end  o f the 
inform ation transfer chain as they are the ultimate^ 
beneficiaries. There are also the extension workers, ‘ 
tiie RPS and the technology consultants, w ho are ^  
the m iddle users in the transfer process.

http://www.atmaindina.com
mailto:atma@vsnl.in
mailto:golokb@rtc.iitkgp.emet.in
mailto:rubberin@bom7.vsnl.net.in
mailto:irrdb@the.net.my
http://www.rubberstudy.com
mailto:irsg@compuserve.com
mailto:lblazef@uakron.edu
mailto:dbshea@intmavl.att.net
http://www.rubbemetwork.com
mailto:pr@rubbernetwork.com
mailto:rrit@lmethan.co.th
http://www.rubberworld.com
mailto:general@tarrc.co.uk


Fig. 3. Linkages o f users o f N R inform ation

T h e  in te rm e d ia r ie s  in  b e tw een  the 
producers and m anufacturers are the marketing 
agencies such as dealers and other agencies like 
co -op erativ e and R u bber Producers' Societies. 
There are brokers who are also rubber dealers with 
different nature of operation.

The m iddle users in the extension channel, 
the general extension w orkers and the technology 
consultants, act as a linkage betw een the scientific 
ch a n n el and the end  u ser by  tran sla tin g  the 
scientific innovations in a readily adaptable form 
fo r th e  g ro w e rs  an d  a t the sam e tim e 
m anufacturers.

Interaction  lin kage

A g r ic u ltu ra l s e rv ic e  a g e n c ie s , p o lic y  
makers and administrators constitute this segment. 
They gather N R inform ation from  all available 
sources and have a tw o-w ay interaction w ith both 
the sc ien tific  and ex ten sio n  linkages. Banks, 
agroch em ical su p p liers , ru bber brokers, farm  
consultants etc. constitute the group of agricultural 
service agents.

Inform ation needs

Research publications, text books, reviews, 
conference proceedings, farm  publications etc. 
form their key sources of inform ation of scientific 
and acad em ic seg m en t. E ssen tia l fig u res o f 
production, revenue and expenditure together 
w ith  a g ro n o m ic , fa c to ry  and  in fra s tru c tu re  
in fo rm a tio n  are c o lle c te d  and a n a ly z e d  for 
improving the efficiency for obtaining a higher 
profit. However, escalating cost and shift to other 
sources of inform ation lim it their role.

The inform ation needs o f estates are well 
served either by their ow n R&D establishm ents or 
th ro u g h  e x te n s io n . T ra d itio n a lly , a ll th e  
smallholders depend on other farm ers, extension 
workers, co-operative societies and to som e extent 
the lo ca l p re ss  fo r th e ir  in fo rm a tio n  n eed s 
(Haridasan et a l,  1974; 1984).

As the price is the m ost sensitive factor in a 
commodity m arket and it is highly essential that 
the m arket p rice is to  b e  correctly  com p iled , 
monitored and published regularly so as to avoid 
exploitation of grow ers. A w ell-organized system



o f m arket information has been evolved for NR 
w ith  reg u lar co llection  and d issem in atio n  of 
inform ation on rubber price. This information is 
vital not on ly  for the scien tists in form ulating 
future research strategies but also provides the 
basic feedback for the policy makers.

T h e success of the transfer process rests 
w ith the efficiency of the extension system  and 
hence it should be properly strengthened (Russel,
1983). The general extension workers and RPS 
have m ore consistent interaction with the rubber 
grow ers, especially with the sm allholders. For 
th e ir n eed s o f actual in form atio n  o n  various 
aspects o f NR production like rubber fertilizers, 
d isease id entification  etc., farm ers depend on 
personal contacts, group discussions, published 
farm ing recom m endations, review s and trade 
publications w ith a m inim um  use o f scientific 
literature.

T h e  su cce sse s  o f e x te n s io n  a g e n ts  in 
m o tiv a tin g  sm all g ro w ers to  ad op t m od ern  
technologies depend to a large extend on proper 
identification and exploitation of the preferred 
source o f information. Earlier studies on the use 
pattern o f inform ation sources by Indian small 
grow ers reveals that 99 per cent of the grow ers in 
th e  area stu d ied  read  n e w sp a p e r by  d irect 
subscription or from other sources (Haridasan el 
al., 1974; R ajasekharan  and H aridasan , 1992).

Table 2. C ontributions o f N R research institutions

Seventy four per cent o f the grow ers possessed 
television sets. The sizeable percentage o f viewers 
of agricultural program m es in television indicates 
the potentialities o f this m edium  in dissem ination 
o f in form ation  (R ajasekh aran  and H arid asan , 
1992).

T h e im p a ct o f  v a r io u s  ch a n n e ls  o f 
inform ation diffusion on the inform ation needs of 
Indian rubber small grow ers can be assessed by 
review ing the farm ers' ranking o f inform ation 
sources on NR (Table 3). The percentage of small 
grow ers depending on other grow ers for their 
Information need ranged from  22 to 35 for various 
technical aspects. This is in conform ity with an 
earlier study by H aridasan and Pillai (1988). The 
highest percentage o f grow ers depends on other 
grow ers for information pertaining to selection of 
planting materials and disease m anagem ent. The 
role o f Rubber Board officials was m ainly limited 
to decisions relating to m anuring and planHng 
m aterials. The perform ance o f RPSs, w hich are 
intended to be the nodal agency for extension, is 
very poor and are to be strengthened to take up 
this task.

The p rim ary in fo rm atio n  n eed s o f the 
te ch n o lo g y  c o n su lta n ts  c e n tre  aro u n d  the 
k n o w led g e  o f  n ew  d e v e lo p m e n ts  in  NR 
technology especially in product manufacture. In 
ord er to acquire re lev an t in fo rm atio n  in any

Name of the R&D 
Institution

Year of 
establishment

No. of staff (2000) 

Research Supporting Total

No. of 
research 
articles 
(yearly 

average)

Rubber Research Institute 
of M alaysia (RRIM) 1926 197 1897 2094 63

Rubber Research Institute 
of India (RRII) 1955 133 257 388 76

Institute de Recharche 
Cauchaque (IRCA) 1956 — _____ —  . 47

Rubber Research Institute of 
Sri U n k a  (RRISL) 1923 42 232 274 49

Rubber Research Institute o f 1912 55 240 295 19
Indonesia

- Inform ation not available



specialized N R area, they monitor a wide spectrum 
o f scientific literature to product specifications, 
stand ard s, p aten ts, m anuals, reference books, 
technical notes, trade journals and even directories.

T h e  a g ricu ltu re  se rv ice  ag en cies  need 
inform ation on production and m arketing o f NR, 
problems and prospects of NR-based industries, 
research and developm ent activities, government 
policies and planting practices. Policy makers and 
ad m inistrators g ath er in form ation  on various 
aspects like prod uction , consum ption , m arket 
outlook, resource m obilization and performance 
m o n ito r in g  fro m  th e  lo c a l, n a tio n a l ■'nd 
in te rn a tio n a l p e r s p e c t iv e s . T h e  sp e c if ic  
characteristics o f their inform ation needs include 
its transitory and dispersed nature, the need to 
draw  d ata  to g e th e r  in  su m m ary  from  m any 
sources, the m inor role o f form al literature and the 
urgency for quick access.

The NR inform ation user community, as it 
is ev id en t, co m p rises h igh ly  com plex groups 
ranging from  the specialized scientific elites to 
tradition-bound sm allholders with diverse and 
heterogeneous inform ation needs.

The process o f in form atio n  generation , 
transfer and dissem ination is continuous, cyclic 
and never ending. A p erfect com m u nication  
system  should facilitate free flow o f processed 
information from the generating agency to the user 
com m unity directly and through the extension 
workers vdth a constant feedback to the generating 
segment. The NR inform ation transfer process is 
schematically illustrated in Figure 4.

In this transfer process, four acti\ities viz., 
g e n e ra tio n , d o c u m e n ta tio n , e x te n s io n  and  
utilization take place. The scientists, teachers and 
research scholars are the authors and they generate 
information. Publishers, distributors and library 
and in fo rm a tio n  s c ie n tis ts  c o n tr ib u te  
documentation process. The extension segm ent 
co n s is ts  o f g e n e ra l e x te n s io n  w o rk e rs  and  
te ch n o lo g y  c o n s u lta n ts . R u b b e r g ro w e rs , 
m anufacturers, ag ricu ltu ra l serv ice  agen cies, 
policy makers and adm inistrators are involved in 
the utilization process. Feedback information is 
generated in the utilization segm ent, which is used 
for planning future strategies for scientists and 
policy makers.

Fig. 4. G eneration , Transfer and utilization o f inform ation on natural rubber



All the com ponents of the scientific channel 
in the user com m unity form the main generators 
o f NR information also. The international, national 
and regional institutions generate and utilize the 
b u lk  o f  w o r ld 's  N R in fo rm a tio n  and  a 
com prehensive list of is provided by Yescombe 
(1976). The directory published by RRII in 2002 
a lso  p ro v id e s  in fo rm a tio n  on  w orld  N R 
institutions (Jose and Korah, 2002).

As a trade product of b ig  business both in 
the agricultural and industrial sectors, the NR 
in d u stry  h as a n u m b er o f  in te rn a tio n a l 
organizations to support its interests and chart its 
future course of action in the spheres of production, 
m a rk e tin g  an d  tra d e . F o rm ed  in  1970/ the 
A s s o c ia tio n  o f  N a tu ra l R u b b e r P ro d u cin g  
C ountries (A N RPC ) is an inter-governm ental 
organization of seven countries, which account for 
90 per cent o f the w orld N R production. The 
IRRD B is an association o f governm ent rubber 
research institutions. The close contacts between 
these institutions ensure rapid dissemination and 
utilization o f technical information.

T h e In tern atio nal R u bber Study Group 
(IRSG) is m ade up o f im portant producer and 
consum er countries o f both natural and synthetic 
rubbers. The IRSG periodically review the global 
s itu a tio n  o f  e la s to m e r  p ro d u ctio n  and 
consum ption and add to NR information. Though 
n o t a ru b b e r bod y . In te rn a tio n a l S tan d ard s 
Organization (ISO) with the active involvements 
o f n ation al stan d ard s in stitu tio n s o f A N RPC 
d ev elo p s ru bber sp ecifica tio n s. The U nited  
N ations Industrial D evelopm ent O rganization 
(U N ID O ) h a s  b e e n  p u b lish in g  p o ly m er 
inform ation for developing countries, providing 
not only advices, contacts and training facilities 
but also experts, fellowships and equipment for 
dem onstrations.

In the NR producing countries, R& D  is 
centred at the rubber research institute in each 
country. System atic research on  NR was initiated 
during the end o f the 19"' century. Although H.N, 
Ridley is regarded as the father of NR research for 
his w ork at the Singapore Botanic Gardens around 
1880-1900 on a system  of extracting latex from the 
tree, it w as the Dutch in  Begor, Java in 1912 and at

M edan, Sum atra in  1917 w ho opened research 
institutes, which included rubber as a m ajor crop 
for stu dy (Templeton, 1978). The w orld 's first 
research institute (now RRISL) solely devoted to 
rubber was founded in Ceylon (now Sri Lanka) in 
1923 and the M alayan (now  M alaysia) Rubber 
Research Institute (now RRIM ) started as a private 
institution in 1926. The contributions o f important 
rubber research institutions are listed in Table 2. 
The other national centres include Estates Crops 
Research Institute at Medan, Indonesia, Rubber 
R esearch Centre o f Thailand, Rubber Research 
Institutes o f Nigeria and Vietnam and National 
Centre of Rubber Research, Brazil.

Universities, private R&D establishments, 
e s ta te s  e tc . c o n s titu te  th e  N R in fo rm a tio n  
gen eratin g  agencies at the regional level. In 
addition to usual R&D activities, they undertake 
costing / management studies o f rubber estates 
for im proving their performance.

D ocum entation process

An average of 500 articles on NR are being 
published annually. This needs processing, storing 
and dissemination. The work o f an N R scientist 
has little or no impact either on the NR information 
transfer system  or on the ultim ate user, ie. The 
grower, until it has been reproduced in multiple 
copies and distributed in a forma! m anner Scatter 
and Lancaster (1984) have categorically identified 
renewed role for the information scientists in the 
process of agricultural information transfer as the 
agricultural information being more fugitive than 
m any other scientific fields.

The prim ary publication such as b">oks, 
jo u rn a ls , p aten ts or d isserta tio n s on  K R  are 
distributed for use either directly to the users or 
in d irectly  through in form atio n  cen tres . The 
in form atio n  cen tres organize and con tro l the 
inform ation through cataloguing, classification, 
indexing and through an array o f inform ation 
se rv ices . The p u blish ing  o f lo cally  prepared 
cu r re n t  a w aren ess a b s tra c tin g  p e r io d ic a ls , 
conducting literature search of alm ost all leading 
secondary sources and the providing SDI services 
and cu rre n t co n te n ts  are  so m e o f the 
d o cu m e n ta tio n  s e rv ic e s  p ro v id e d . T h e  
inform ation centres provide bibliographic service 
such as compilation and supply o f bibliographies



on specific aspects o f N R. To help in overcom ing 
the language barrier, they also provide translations 
o f articles from one language to another. They also 
provide referral service by locating information on 
related subjects and interests at various N R and 
other institutions. They also try to extend the news 
item s on NR prices, production, developm ent etc. 
for the use o f sm allholders and policy makers. The 
secondary sources help the synthesis of existing 
know ledge and provide bibliographic control of 
th e  p u b lish e d  lite ra tu re . A m a jo rity  o f NR 
secondary sources reach the R& D  institutions and 
som e m ay go directly to the user com m unity as 
evident from  Figure 4.

Extension process

N R research findings will have to go hand 
in  hand w ith  a g ro -tech n o lo g y  tran sfer. The 
p hilosophy and m ethodology o f the extension 
process is to expose, teach and m otivate the rubber 
grow ers and m anufacturers and then transfer the 
appropriate and prom ising research findings to 
them  (A bdul A ziz b in  S  A K adir, 1988), T h e 
e x te n s io n  ch a n n e l p ro v id e s  th e  p a ck a g e  o f 
available inform ation to end-users. Although the 
available innovations to be transferred are similar, 
the m ethod and approaches are different for the 
d iffe r e n t  b e n e f ic ia r ie s , n a m e ly  e s ta te s , 
sm allholdings and m anufacturers.

The ideal extension streamlines the research 
finding to the estates and smallholdings in the form 
of guidance and technical assistance on all aspects 
of rubber planting, production and m aintenance 
w ith system atic feedback to the research system . 
Major functions o f the sub-system  for the estates 
include supply of relevant inform ahon and advise 
for crop m anagem ent through field visits, group 
discussions, dem onstrations, classes etc., carrying 
out ad-hoc trials on specific problems observed in 
e s ta te s , c o lle c t in g  fe e d b a ck  in fo rm a tio n  on 
in tro d u ced  p la n tin g  re co m m e n d a tio n s  and  
passing it on to research sub-system.

The sm a llh o ld e rs  a lso  need th e  la tes t 
planting and production techniques. The new NR 
information generated through research on aspects 
such as intercropping, cover crops, u tilities o f 
rubber w ood , p ests , d iseases and its  con tro l, 
exploitation techniques etc. are to be monitored in 
such  a w ay to su it the local farm ing system . 
Popular articles, pam phlets, regular new spaper 
columns etc. can be used as extension m eans (Table 
3). E valu ation  o f  the im p lem ented  p la n tin g  
p ractices is a lso  im p o rtant. The ap p ro p ria te  
technologies can be identified through m eetings, 
visits and consultations.

Farmers, traders and m anufecturers are the 
marketing agencies and they also constitute the

T able 3. Farm ers ranking o f N R  inform ation sources

Source P lanting  m aterials M anuring Tapping Processing D iseases

O ther grow ers 1(35) 1 (28) 2 (2 6 ) 2 (22) 1 (32)

Rubber Board officials 2 (19) 2 (20) 4 (8) 5 (7) 5 (7)

N ew spaper 3(18) 4 (10) 5 (7) 4 (9) 3 (1 5 )

Rubber Board publications 4(17) 3 (14) 3 (1 5 ) 3 (1 4 ) 2 (2 1 )

O ther sources 5 (3) 5 (6) 1 {33) 1(36) 5 (7)

Sem inar 5 (3) 5 (6) 6 (6) 6 (6) 4 (1 0 )

Radio 5 (3) 7 (2) 8 (1) 8 (1) 7 (2)

Co-operative societies 6 (1) 4 (10) 9 (0) 9 (0) 9 (1)

Rubber Board 's training 6 (1) 8 (1) 8  (1) 8 (1) 8  (1)

Rubber Producers' Societies 7 (0) 6 (3) 7  (3) 7  (4) 6 (4)

Figures in parentheses indicate the percentage o f growers 
Source : Rajasekharan and H aridasan (1992).



user com m unity o f NR inform ation. The prices of 
rubber and field coagulum , published daily and 
twice a week respectively, is largely responsible 
for the awareness and bargaining pow er o f the 
sm all grow ers against possible exploitation by 
brokers. This inform ation also provides the basic 
fe e d b a ck  fo r s c ie n tis ts , p o lic y  m ak ers  and 
agricultural service agencies form ulating their 
respective strategies for the future.

A n e x te n s io n  o f  N R in fo rm a tio n  on 
tech n o lo g ies  and  e x p e rtise  o n  ru bber-based  
industries also takes place in the transfer process. 
Suitable formulations and product testing facilities, 
developed and provided by the research sub­
system s, are to be extended to the manufacturers. 
The NR technology package is processed, released 
and extended through extension m eans such as 
tra in in g s , a d v e rtise m e n ts , d e m o n stra tio n s , 
exhibitions etc. (Ahm ed et aL, 1988).

U tilization  process

The entire sp ectru m  of N R inform ation 
transfer process is indented for the smallholders, 
estates, product m anufacturers and to  a lesser 
extent m arket agencies. They are the actual users 
o f  la te s t in n o v a tio n s  and  te c h n o lo g ie s  for 
maximizing the rubber production, marketing and 
product manufacture.

In th e  tr a n s fe r  o f  N R  in fo rm a tio n  
technology, the last stage is the acceptance and 
adoption of the technologies and products by the 
m anufacturers. Studies are to be conducted to 
assess the acceptance o f technology against a set 
o f criteria through published m aterials, seminars, 
advisory and c-^nsultancy services. The findings 
w ill b eco m e the fe e d b a c k  in p u t to  the NR 
inform ation transfer process.

Feedback

The feedback inform ation generated from 
the sm allhold ings and estates can  b e  used in 
reviewing the priorities o f R&D in the field of NR. 
The regular advisory visits, consultancy services 
and the fo llow -u p  v isits  w ill resu lt in  better 
feed b a ck  for a s s e s s in g  th e  u ti l ity  o f the 
recommendations.

Valuable feedback aspects o f organization 
and management o f estates are obtained from the 
findings o f the m anagem ent studies. Thus the

p e rfo rm a n ce  o f  ru b b e r  e s ta te s  in  term s o f 
p ro d u ctio n  c o sts , rev en u e , p ro fita b ility  and 
m anagem ent practices can be evaluated. Further, 
this information can be better utilized for planning 
and budgeting by those w ho w ish to invest in 
rubber estate sector. As in the case o f estate sector, 
in flu x  o f in fo rm a tio n  to  th e  fie ld s  and an 
uninterrupted feedback to the research sub-system 
should be ensured to the sm allholders also.

Inform al com m unication

All the above d iscussions are on formal 
ch an n els o f N R in fo rm atio n  transfer. But in 
scientific and academ ic com m unities, infornnation 
is transferred through both formal and informal 
channels, which are complementary. As Lancaster 
(1979) observed, w hen a scientist emerges as a key 
figure in his subject through his contributions in 
scientific journals and professional conferences, he 
tends to becom e integrated in a communication 
netw ork and gets fam iliar w ith other scientists 
w orking in the sam e or related areas.

The people in such group are usually in 
touch with others who contribute materially to the 
research in his subject not m erely on a national 
scale but including all other countries in which that 
speciality is strong (Price and Beaver, 1966). They 
are distinguished as a core group of scientists w ho 
attracted a d isproportionately large num ber of 
contacts and w ho are distinguished by their level 
o f productivity (Crowford, 1971).

Such netw orks can b e  distinguished among 
both biology and technology scientists of NR. Core 
groups have already developed in areas such as 
tapping panel dryness. South American leaf blight 
(SALB), tissue culture propagation, liquid natural 
rubber and epoxidised natural rubber. Such core 
groups can be observed in  oth er fields o f NR 
research as well. Such inform al communication 
netw orks existing in any field are referred to as 
'in v is ib le  c o lle g e s ' (C ran e  1992) and that of 
te ch n o lo g y  an d  in d u s try  as 'te c h n o lo g ic a l 
gatekeepers' (Cooney and Allen, 1974).

Informal com m unication plays a m ajor role 
in the diffusion o f new developments in all die sub­
system s o f NR inform ation transfer except in the 
docum entation sub-system , w here alm ost all the 
NR inform ation is transferred through form al 
channels.



S H O R T -F A U  A N D  IT S  R EA SO N S

In an ideal N R information transfer system, 
in n o v a t io n s  c o v e r in g  a ll a sp e cts  o f  ru b b er 
cultivation, production, processing and marketing 
should reach the end users rapidly and effectively, 
m aking use o f all channels. Yet there is likely to 
have an adoption gap betw een the generation of 
N R in fo rm atio n  and the ach iev ab le  lim its o f 
proven clonal yields, raising serious reservations 
about the efficacy  o f the in form ation  transfer 
process particularly about the amount and quality 
of NR inform ation reaching the rubber growers 
and still 22-35%  of farm ers are depending on othc ■ 
fa rm e rs  fo r  in fo rm a tio n  on v a r io u s  crop  
m anagem ent operations. Only 7-20%  o f farmers 
are d ep end ing on extension  agencies for their 
in fo rm a tio n  n e e d s , w h ich  ra is e s  se rio u s  
reserv ation s about the efficacy o f the present 
inform ation transfer process (Rajasekharan and 
H aridasan, 1992). Even in 1999, the functioning 
o f  30  p er c e n t  o f  R P S  is not s a t is fa c to r ily  
(Krishnakum ar and Nair, 1999).

T h e reasons for this pessimistic appraisal 
m ay stem  from  the h ig h  ratio  o f grow ers to 
e x te n s io n  s ta f f ; to o  m any d iffu se  se t o f 
responsibilities like disbursem ent and accounting 
of subsidies entrusted to extension staff; credibility 
gap betw een governm ent publicity and the actual 
experience o f rubber farm ers, the difficulties in 
transm itting m odern scientific know ledge to the 
tradition bound farm ers w ho are entirely alien to 
it; and above all, the possibility o f tending the 
transfer process to be one way with little scope for 
feedback and interaction betw een the different 
sub-system s.

SU G GESTION S FOR IMPROVEMENT

From  the experience, it is clear that bridging 
the ad op tion  gap is w ith in  reach. It w arrants 
in te n s ifie d  e ffo rts  tow ard s e ffectiv e  tran sfer 
m echanism  w ith greater em phasis for feedback 
inform ation. M ore em phasis shall be given for 
ap p lied  research , w h ich  has re lev ance to NR 
industry and top-m ost priority shall be given to 
farm ers' needs in identifying research problems. 
In the extension activ ities, more stress shall be 
given for m otivating the farmers and providing 
them  appropriate technology. RPS also shall be 
s tre n g th e n e d  as th e  n o d a l a g e n cy  in  the

information transfer process (Krishnakum ar and 
Dhanakumar, 2000; Usha Rani, 2002).

CO N CLU SIO N S

A new  sc ie n tific -e x te n s io n  in te ra c tio n  
linkage o/agricultural service agencies and policy 
m ak ers is o b serv ed  am ong N R  u sers and  a 
functional model for the NR inform ation transfer 
is presented. Four sub-system s o f generation, 
docum entation, extension  and u tiliza tio n  are 
identified in this transfer process. The information 
generated at international, national and regional 
levels is published, distributed, organized and 
controlled bibliographically in the docum entation 
sub-system. The extension sub-system ensures the 
co n sta n t in fo rm a tio n  flo w  in  a re a d ily  
comprehensible form to the farm and to the factory 
w ith  regular feedback to the g en erating  su b ­
system. In the utilization sub-system  the end users 
accep t and ad o p t the in fo rm atio n  and  th e ir  
experience becom e the feed back  input to  the 
system.

The present information trar\sfer m odel can 
b e  fu r th e r  e v a lu a te d  and th e  s tre n g th  and  
weakness o f various com ponents In the transfer 
process can be assessed for further im provem ent. 
This model cannot only be used as the basis for 
developing the national information system on NR 
but also for an effective information system for the 
plantation crops in general.
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