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Int roduction 
Modem agriculture requires an innovative capacity which exceeds the individual 
research scientist, fanner, industria list or consultant. In order to nourish, agriculture 
needs to util ise the vast wealth of information that is available to decision makers to 
improve productivity, efficiency and progress. Research teams could reach their goals 
fas ter if a convergence of in formation fl ow were available to them and to external 
parties applying previous years ' research outcomes. 

This challenge has long being posed in the pharmaceutical's industry where intellectual 
property is the pivot point around which business is driven. It is also increaSingly 
apparent in management consulting fi rms where prior learning ex periences of research 
teams are assigned a val ue in attempting to resolve new problems and tackling new 
projects. 

It is ironic that whi lst agriculrure, as a biological discipline, is one of the highest data· 
generating act ivities in the economic climate, it is at the lower end of the spectrum 
when it comes to managing its knowledge bases. The mere development of a new 
wheat variety, for example, generates and consumes many thousands of pages of 
information . Is this information considered knowledge? How would the lack of th is 
infonnation affect the research outcome, ie what value does this information have? And 
how can agricultura l research effons be coordinated in a more streamlined fashion by 
converging knowledge management? 

This paper anempts to address the influence of Intellectual Capital Management (ICM) 
on agricultural resean::h activities and a mcthod with potential in bridging the ICM gap. 

2 Informll tion and Knowledge Basics 
There is a difference berween information and knowledge. {"formation is merely data 
until it is processed and ana lysed by which time it becomes knowledge. This 
knowlcdgc is the basis on which numerous industries are established and represents the 
"useful" part of information. The difference in value between information and 
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howledge is üe sme ß üe difertuce h value befreen mde oil ud airyide tuel,
respectively. Scientßß s€€k to gain infornation by way of research, but this
infomation becones howledge once it ß applied and used to dbcover fudher
hfomation edsoon.

Knowledge can be managed. Thß encompasses iloring knowledse, accessing
howledge md passing it on. fte key wo.& m accesrtry howledge dd pasriry lr

Knowledge ß tbe primary resource we draw upon wlen designing agricutrural,
hodcultul or biologicd experhenß. fte natu of howledge ö a resourc€ h so
different thal we have seen a phenonenal growlh of attentioD to knowledge
manaeement (eßE, 1997).

L€t us explore the platrlbreeding exmpl€ mentioned €elier. Infomation on the
genelic backgou4 phercrypic. envhmenbl md breedirg history of hes of phß
h helectual prcpeny. ft h P üat ß owled by ü€ compuies md orgdsations üat
produced üs tromation by way of gaüetug it, accumulafrg it or resedchhg it.
However üe plüt bre€deß who have worked on üese lhes for €xtend€d pedods of
ttue are the ores capable of hmrfomhg üis üfomatior into howledge. ftis
combhed infomation cm be utilhed h such a way üat new vdeties and cultivds de
bred ard brorght to exßt€nce. The value of üe lP, then. ß not merely in the
hfomation ihat resides on the orgmßation's database, but in tie abiliry to use i
(tuR,2001).

howledge cd be nda8ed. Milaghg it encompsses $oriq howledge. accesshg
bowledge md lssing it on. frese tuee tuctions, ftom a technology perspecdve, ü€
achiev€d by hedwarc md software that $ores dd dissemirates lhe content of a
howledge dahb6e. ftere is one t@1. üough. üat appetrs to $a.d out b tems of its
abiliq to deliver "endro-end' howledge dd lcM soludons. ftis ß üe sndcüd

3 Snatcards
Smdcdds have been h existence for mmy y€m. fte tu$ sndcdd was developed
h Cemdy i4.1968 by tueryen Deüloffard Hehut cro€tupp, wiü consideratle
advdceEent behg Dade shce.

A smdcd b essentially a credlt cüd{idd plstic cdd wiü il €mbedded chip. fris
chip b üe facto! tha! m*€s tle snadcard '\md"- I! t, in essence. a compact
compubr placed hside a plasdc coating üat loob fte a nomal cd.

frere ile vdols clon€s of cdds dependbg on fte pows of üe processor, $or€e
capaciry ed ü€ way in wHch ü€ ced inEtraces wiü üe oußide world. Smdcds
could. üus, be contad ce&. colbdles or dual htedace. Conbct cüds have to be
hsened hto a reader h rhe sme way as on€ would access a bmk\ Aru. conracile$
cdds cü be waived jnfrort of a receiving reader tur conmuicat$ with üe cüd
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remofely, md dual bEd&e cn6 incoryoEte boü coDtact and conbctle$ tecbnolog-

ft6 main uses of smdcdds have been in automated tue coll€ciion h Public tmpofr,

toll parents on motoMtys, hedth cards üd ID ca.ds Mobile phones abo utilße

Ihe  fom o f  S IM However ,  tmdncüd app l icar ions  oa \e  thned ro

pener rare  orher  a reas  o f  sc :ence dd  I€chnorogy  SmancÜds drc  used ro  cap lu re

bioneaic data, provid€ u exftemely secue $ore of hfodation md il€ used h e_

commerce. fte potendal for usage h ryicultud rcseüü is si$iftcmr.

4 Smlrtcs.dsatrdlnell€ctüalCapiblhntgeneDtinÄgdcuhur€
CoDsider a nultldßciplhary reseüch organtation caErhg for vdious agicultual

sciences. Wiüh the orgdisation may be a tem loohg at vdols th€s of sah{ole'ilt

sorglm vüieties, a team inve$igating üe influence of s€ed lrhbg reahens on

gemhation of sorghm uDder &oughl md a tem reseechg üe hpaci of cultual

practices h reductog evapotarsptation h sorghuü sands fte lßsue cutu€ md

biotechnology department may be lookine at identifving gen€s lesponsible for

expreshg ABA prcducdon h stessed Plüß md the hfluence olüß on goffi under

ftese ßms may Aequently meet md discuss üel findhgs. Smhm md publcatjors

provide a platfom for erchilshg bfmadon, views md new ideas. How€ver' h üe

;dd dedition of Int€llectual Capilal (Ic), this is nerelv hfomarion The wav h

which thß hfomation ß exchanged is rcladvely sremlined. but lacks coo'dination

tu üdjvidual resedcher must access nunerous sowes of da6 to obbh P@t! ofwhal

is required to üsbt hdAß research effm.

fte smadcad has tle capaciry to store a profile Ths ffile cm be of tle cdolder

or ofherAis preturences. These preferenc€s could rilge from Se pref€red seatmg on

an aLplme d idenli&ine a recesaiv€ sene. fte carüoldq could ilerface wifr üe cÜd

via a nomal deshop conluter and alter this profile (if the snafrcdd applicanot ß

rrosmmed to allow them üis level of acc€ss). h üe cse of the totedsciplhq

oredsation above. consider üat the tem iooking at sah toleFDt sorglm vdetes

il; seeking a specific Piec€ of infornation. It would po$ rhis request on üe

smdcdds olits;embm. The sme would applv b all other tems who sould enbr

rbe  in fomat jon  lhe '  a re  loo l ing  fo r  and rhe  -esü lb  rhe)  ha te  reached on lo  üe i r

sndcdds h keryord or abs@t fomat.

By swiphg or waivbg the card hftont ot a reader, the card can identiry üat an

hdividual wiüin the orgmisation has üe hfomadon that another te@ mmber rs

l@ki4 fot. Ii colld aut;adcally send d emait reque$ to üe inlomdion hold€r for

that hiomation. or it could automaicallv s€nd a reque$ b üe trbry for frat dcle to

The ced, wü a suficiently poweftl prcce$o4 could also update the sv$em so tlatif

the entered prctte covers already existhg infomalio!, üat hfomation k imedielv

broüBnt to tle atuntion of üat resedch tem fre cdd can petrom automalic dial-h



to fre sy$em so ihal no loein ard password h r€qufed and üe appiication could
r€que$ üe computer to send üort r€sulb to a nobile phone, peßond digid asßht
or lntemetsbd e-mail adde$. fte applications b frß nea may hclude nolification
of exceptioDal raDges of ieaditrgs etc. This fundiotrs ih wie and wireless
envircnnenß, so exp€inenß in the field could be conveyed live via mobile telephony
or $ored omhe on üe ctrd mdl üe tromadon cm be dodoaded üe fißt the tle
ctrd acceses a readel

fte IC of this pdicula orgmßation whißi $i]l $ored on dßpMte &tabases wüh
each dqafueDt h6 trow become tuhdy accessible ard more hpotudy /e/adt.
frlyfte sFcific hfomation petiftnrto apmiculdresedchtopic couldbe specifi€d
or a rmge ofpilmeteß could be specified. fris dep€n& otr fte usefs requftmenß.
Thh will geady hcrease üe speed with which lC is developed, üe accuracy of
experimental reponins atrd the cobmercial and developmental relevance of
bfmadoa behs exchged.

Wüh one legal entity lC exchmg€ does nor pose m htellectual kopery concem.
How€ver üe budüi€s beNee. conmercial secrecy dd IC become more appilerr
h profii-based organisations. Foi these orguisations il €l€vated level of secuiry
could be incoryo.ated into the card like bionetric parametere and crylrographic

fte qen spect of smdcdds h tut üe sme smdcild used as a sedcl eneine could
be 6ed as adriver's license. hedft cndor€lecronicpNe. Mmy applications canrun
sep@tely on üe cdd h üe see way üat vdo6 sepmte applicalions run on ow

Agicultml bush€s€s dd evetr rcseüch hstitubs have lo$ ü€i lock as pwryoß
of infoma$on and howledge. Memwlilq infomarion h4 hcome üe Fimry sset
ofnmy ofüese ügdsadoß €iü€r tuedy or indtectly. A colledon ofdah k noi
infomation. By üe sme token. md as djscussed above, a collection ofinfomation ß
nd howl€dge. FMly possessio! of howledge does üot meü wisdom. tuowledeq
üen, Aon d ericul@l sbndpoin! is infonation on dtrct md hdftd hluß tut
iluence ü€ outcod€ of d agicul@l acdvit dtrctly or hdfecily. TNs hfomation
has been foud. acqutrd or ofi€üisq hs ke! processed, dßtilled tud packaged h
such a fom üat b useabl€ by ile hmil mhd. frer€ c6 be a leson responsible for
thß h ü or8tußation- a knowledge worker. Thb individual nay Dot lecessdily
coktibute hfonation üd is tomed into howledge. but hs the roie ofpreesrtry
infomadon to M it hlo howledge. ft€ howledge wo.ker is not ro be coDtused
wiü the howledge user who merely uses this to pedom his or herjob.

As people relocal€, chan8e careers or otherwise, a wealth of knowledge ard
subsequmtly lC ß lo$ (hckq 1999). Some offris is replaceable. b th€ shofr or
long tem, dd some ß hplaceable. By maaging howledg€ ürough compüter ed



comuicatioN or tuough ü€ effotrs of a &dicated howledge *orker, mdy of frß

infomation k r€bined ild convened into IC ftß applies not only io teseech'relaEd

infomation, bui to üe how how fmers have, dtional Foduction meüods, seed

vadedes, ad cültual pracdces. (üil ofwhat th€ Grtu Broüers did to presere'

cuü€nily, many fomulas attenpt to Place a motretry value on infomatiot dd

howledge, blt ük k beyoDd lbe scope of Sß paps fte seneral idea ß üai lC ß of

value 10 ;n entnrße, university or seed ba* VilioN htmailond consultug fms

have e$ablbhed divisions thal consult on kDowledge management and bow to

talsforn I into IC, IP and lutsequentlv nonetary value to üe bosjness Many

Intemational plamaceutical comlmies Pay nillions of dollds a yeil in accesilng

souces of biomation ild spend additional millions of dollm bansfombg it hlo

bowl€dse. fr€ buiness cses for üis have 30 ftr been solid ild rems bav€ been

At üe consenation level of agricültuml resedch, the value of Hmm Capibl b &e

bio-production cycle is flomou. fte pdeniial lC each hdividual has is ofvälue to

the ;vedl etronto consene plmt and ilhal species' wlißt mainhhhg a su$abable

level of agicultural produclion. Tet fmeß, foi hsürce, nav collectively have a

conbhedbowledge spil of 200-300 yeaß.

The neil tutue will see convergence of laborahry devic€s with mobile tel€Pbotv

producß md smancads. Wbeless techologies have abeadv hfluenced rhe wav rn

;sicul@l schedulhg des llace. Eüancemenß in tle sndctrd üda will see a

diversiry of applications sewing üe rwhg Intell€cMl Caprtai space

5 Sünnary
The transfo;ation of infomation inlo knowledge dd subsequenilv hteuectual

C a p ; t a l  i s  o f s i g 0 i f ' c a ! ( e  i ' a g r i c r l L u r a l  r e s e a r c h  D r o g r a r s  B o t '  f r o m  a n

inrJraisciolnn rim efton od üa con'enation ofaNe nsd ßsoüces pobß or

"t", 
uwnaÄ" .mge-*t hd potential h advilchg woild agiculüe

tu amy of hildware dd sotuee sohions d$ todav 10 milage bowledge' büt ffi

üat is ;nalL, convenient and löl ß the smdcard Snadced alp[cations have tre

Dotential to i;crese fre speed ud efüciency of aglculMl research md b applv üese

i" Ä" *ar ut* u *tal*tle asicultural development ftß dicle provides a bnef

ov€ryiew of üi;ppfi cation.
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