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Technolory Foresight -r Strategic Use of Science g
Technology for Setting Developmental Goals

T" this knowledge based era, harnessing the

I knowledge from every segment in society is
Ivital to achieve developrnental goals set at
national, regional and intemational level. Science
& Tecixlology in this context could be utilized in
a more pragrnatic way to elucidate concrete
structure for sustainabl e economic development
and to secure national competitiveness amidst the
global changes in the economy and environment.
Technology foresight is a vital phenomena
practiced by many countries in the world as well
as in the region to set up the developmental goals
in country's context.

Tlxrugh therc are rnany definitions to explain the
tem "T'cchnol<lgy Foresight (TF)", it is best
describeci as a svstcrnatic atternpt to look into
the future oi's:cienci,:, tcchnology, sociefy and the
econorny. and tlieir- t*teratctions in order to
promote sclcial,, ccorrttrnic antl environrlental
benefit.

Nations around the rvorid initiated this versatile
subject in many aspects and clue to rnany factors.
E,specially the cessati,rn of the cold war drove
rnany countdes to cmcrge from their budgetary
allocations for war ancl to invest rrore on Science
& Technology. In adCition the ageing poilulation
and the enhancing ofthc global competitiveness
brought the nations to 1'ace rnany challenges, so
that the technology foresight has been usecl to
exploit the resources u,ith in the S & T frameu,ork

to successfully orient the future R & D to meet
socio economic needs.

Technology Foresight became much more
widespread during 1990's though Japanhas been
engaged in the process since 1970s. Later in
1980's France also entered into the foresight
activity, and thereafter in the next decade, 1 990s
lnore countries have shown their interest and
exp erimented on foresi ght. F oresi ght exp erience
of United l(ngdom, Korea, South Africa, is
briefly indicated here to provide insight on how
the countries in the developed, developing and
nervly industrialized context, initiate and engage
in this process. Moreover Japan's experience in
this worthy exercise is simply explained to give
insight on Asian contribution.

I{orvevcr.  T 'echnologv Foresight is not
countrl' specific. The findings of fbresight
study have a greater liabilify to change with
the global changes and thercfore need to
have bctter rcgional as well as international
cooperation.

Global Scenario

Many countries across the r.vorld entered into this
activity to emerge ti'om the econornic constraiirts
and to facilitate econornic gr'oMh. The countries
concemed inrpl ementcd lo rcs i ght activiti es rnairdy
for wealth creation. sustainable dcvelopment, to
design policv directives to prornote S & T etc.
The best sasc is Japan rvhere the first Science
and Technology basic plan basecl on the Sixth
Technologv Foresight Study expanded two foid
increases in S & T budset to 77 trillion ven.
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The United Ifingdorn, in 1993 initiated its

Foresi glrt proEamme with dual obj ectives in mind;

wealth creation and irnproving quality oflife and

subsequently expanded with the inclusion of

sustainable clevelopment in the agenda' The first

foresight study was targeted for five years from

1gg4-lggg focussing 16 foresight fields' The

important point is that the exercise did not

collapse with the political changes. The UI(

ioresight exercise encouraged scientists and

researchers to conduct risk and innovative ideas

into research.

South I(orean experience in foresight in the

context of nervly industrialized naiions was

initiated in 1994, where Koreahas conducted its

initial Delphi study by the Minishy of Science &

Tehcnolo gy. The fbresi ght exerci se i s mandated

for every five years and envisioned the future of

I(clrean society and technology, linking futurc

nee,Js of society for ilnovatiotl in research. I{orea

consi{ered the foresight as a critical tool for poiic,v

making, lvhile increasing the governemnt funds

for research.

National Research & Foresight Project in South

Afi:ica is conducted by the Deaprtment ofAils,

Culture, Science & Technology (DACST) a'nd

r.vas inaugaraetd in 1996. The main objectir"e of

ihe pro j ect'uv as to identi fy emergin g technolo gi es

and market oppclrtunities that are expected to be

benficial to SouthAfrica. The unique feature of

the SoutirAfrican foresiglrt exercise is the inclusive

pariicipatory approach, where the stake iloldcrs

involved, represented the industry gtiveruneiit,

labour. civil society delibernteiy covering cvery

section of a society. Scctrrr identifcatiou of this

rva.s quite unique as the cottutr\^vide r'l'.rkshops

hclcl guiclcd to get tlte viern's of prliciapnts ilbc:tit

the future priorities.

In the cleveloping courltt'1r t:clutext' the Soutli

A fiical ft r-cs i glrt cxefLr i sc pr"rr v ided ri,or-tli)' r itsults

to aliocate funcls. iclenttf;, prior-it ics {br public

funded research. ellcoLll'agc gi'catcr It & li

ipveshlelt i1ipc|.rstry to itlprovc the tec,hritrlt'g'

a\\,arcncss. ancl icientif\, sliiils shortage itt scicnec

& tcclinology.

Regional Phcnomcna

Japan played a pioneer role in introducing

Tecl-rnology Foresight to btherAsiiur countries and

with the inception of the APEC Centre for

Technology Foresight in Thailand many Asian

countries geared to fo ster Technolo gy Foresi ght

Activity in single or rnultiple trelds.

Japan hzrs a legcndary history in Tecl^rnology

Foresight. Datingback to 1970s, the Science &

TechnologyAgency undertook the first forecast

activity for 30 years cf the future Science &

Technology. The landmark achievement in this

process is the formulation of S &T basic plan to

set the policies for investment and resource

ailocation forthe future developments of Science

& l cchnolog,t. The Third basic plan drawn based

on thc recently held Technolog Foresight Study

rn 2004 envisioned to focus the prospective areas

to set the policies for investment and resource

allocation for the period of 2006-2010' Key

benefits associaterl with tlie study is that providmg

background data forR &D planning including long

term technological  t rends and emerging

technologies and support benchmarking t{ &D

activities in Japan. The latter is very useful to

recogni ze the ernerging areas that need

internati onal co1 I ab orati on, h as i denti fi ed factors

constraining technological developrnent'

Teclcnulog-1' F oresight in South Asian Region

'ihe Ai' E C' ( Asi a P erc i irc llcon omi c C ooperation)

Centi c: ror I cchnoiogy Fore sight was launched

in l!J'j8 ancl estabirshecl ils all indepcndetrt trnit

o f  N a t i o n a l  S i : i e n c e  a n d ' f e c h n o l o g v

Dn clor,t'nentAg*ticv NS l'DA) in l3arlgkok''l lic

;c i - . t rc i t rspir , :s:  lo i - r1 'of i lotc thc aciopttotr  o i

t r :chnl : i i rgy ibr"esi  g i t t ,  ant l  tJcvclop tccir l ro loqt '

fc iesigi i t  capabi l i t ies through ot t t  t l te APEC

i.el : ior t .  Tire ccntte has estelr l ishccl  in i l icate

nctu,r rk r,, ' i t i t otltr, 'r regioiiai ocoll(l l l l le:s rvho

r.ln sir r 1e i i r' i"echn'. i lt i g,v l;ot'':si ght studi es "

$ Ic r - i rods  r iqcd  i l i ' i 'F

"\ithOrigl I i  ; ), r it i l  r:( )i i  l i i f  ; CS cli i irark tl l l  tccl l l loioll) '

lbrcsigi i i  s . i i rc i :es,  t i le () i ; jcct i " ' 'cs.  i i ;cr  11i i  tht '

t
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L appro aches b asi cally dep ends on the econotni c,

institutional and cultural context of the country

involved. Further the structure of foresight

activities could be elucidated at different levels

such as micro-level, meso-level, macro level, and

holistic, where each category represent the

individual companies and research institutes,

group of companies, ministry 1evel participation

and acquisition of infonnation at all stages by a

coordinatin g body of the F oresi ght acti viti es.

The most acceptcd ancl comlnon rnethods are;

,' Socio-economicanalvsis

Colintncs in the proccss oftechnology foresight

i r-r vaii ab ly emp I o1'ed ilrcse rnethodolo g es but with

cefiain iiniitations depetrding or-r the cor"rntry of

practicc.

Delphi Sttrvev

"[-hc 
rnctl'ri,i l grasp thc cxpcrts vicrv to iclcrltjfv

i nr irci i ii l i r g trc lr ttc l,.r lii c i t i iicvclt) ilill ci'Its 2 ()- 3 0

1'g;i-rS aiteutl atrci to estiuralc: tlic likcliiiood oftlieir"

t ;- |Lr]" i 'c ircc attcl  i i : . i i iz i i i i0t i  t i tnc. 
' l  

hc rnct i lod
' :'.\ i i'1il i s i,it c i:c:ii; u r r \t'*. i l ir l'r:pcatcci c1 ttcsti tl titlaircs
.: l t t t  t , ,  i i ic * t t ,rcrts i l i i , - i  Lr i i . i r l t i i tc i-1'  ci . ' l lsel lsl- ts oi '

i : t , - ' c x i : c l ' l 1  i : :  C l ; ; i l l i c , J .  
' i  

i ; u r c  l i " i )  1 ) i ' t )S  i t t t d  c ; ' t i : ;

r r  i th  t i i ;  ' r i . r r i i i :  i i : '  I  i  ,  ^ , t ' " , ' , i i " i i l :  L ) i  r  . i - i rc  
i i r . ls i t ivc

: lo in is .  i l r ; ;1 t - t is ! ' - i  ' - '  .  ' ' iu : i i  S  t r l ' ' '  i i s l ,  i i i l : : t l i i t ; r '  o l

Cxpc i - i s  i rCu . l t t . l u , ,  . l  i ' l i ,  : l i l l 1 : ; i , i  i i : a t u fu ' . r t '  t l i ' ' :

iceiiiiiq',t,:.

' i ' i^ ,c 
Dcl i t l  t i  sr i l  v t1, '  1S fL, i r

: r i  : i - . C C t . t i i S t s  l i l  r ! i  ,  i r ' - ' L ' l : ;

I  t l : , ' : 3 t - t , - ' ' j 1 i  t i

l r . , I  ' i r ts :11 al". i

I  r  I ' j ' , "  l - ' .  i n t - ' :

i i  : r . ' l ' i : : i l l i : , . i - : i  i i ; - i . , i , . ' . , ' :  , -  - .  l ' . j  : ' , 1 : : 1 : '  - ' ' " - i 1  . ' i  ,  -  i

: i l ; i l . ' ; ; . : ,  { , ' r ' . ' l .  
i - . : , ' "  : : : . , '  ] l ' - l i l , . ' '  . , ' . i ' 1 i i i " : J ,  :  : ' l i

disadvantages, as it requires consi derabl e period

of time, particpation of large nurnber of expefis

and due to these facts higher I-inancial investment
is necessary.

The Delphr technique is extensvely used in many

countries, where Japan is in the fore front. Out of

eight foresight studies carried out by Japan so

far, fotmer seven studies were based on Delphi

sfudy, whcreas muiti approachhas been used in

the last and eight study. Except Japan, I{.orea.,

UK, Germany, Thailand was engaged in Delphi'
tsut  depending on the resources and the

infi'astruc-.fure tacilities slight changes have been

made to collate the results. f'he mini Delphi
conducted by l(orea is such arl exarlple in this

regard, whcre instead of carrying out 4-5

repeated questionnaire suleys, mini delphi used

only three rounds.

Sccnario Writing

This is another widely used rncthod which

involves lnore focussed approach and obtaining

the views of the most outstancling inclividuals in

the respective sector. Experts in this instances
could predict  t i re l ikeiy deveiopet luts in

technologv in parlictrlar field looking 10- 20 ycars

ahead. The otlrer intporlant point to reaiizc is.

r-nil ike Deltthl l i i is ir. 'cirtt iclt ic is t it l t centralisccl tttr

the tcchnoiop,y. iti:tc:tri it addresses ilte lltctncs iit
'basrc 

science: it i id socictv.

, I ,nnoSt al i  cout i t r lcs engnged i t r  ihc l i i r  csigi ' i l

actir,'itics ivtclely lsccl tiris tnctixril. lt is ilistitlctir,,,:

as  l i r c  Sccr r : r r i t ;  c l r ' . i l c l  i to l  l , i r i ' , '  L l  t rser i  ' i . '

t ,cc i I i :o1ogir :11 pCI!  sO--ut ivc bir t  t i tc  i , ' ; - t : , i i :z l l f  i t t i i . . .

uoitriratt i, ls c o irl i l  diaii, '  t i-" ei l,. '  i ' . ' i  l  : ircrr l l- i t ' , , l l . l

Cicr,cJop 
"|-itt i t l ' , , btisitrcs:, Sti '3iel 't ir l ;:; ;r 'r,. l  1tt ioii . '

- ic1tiugs.

Cclns ul t i t t ior : r
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highly counbry and culture specific andtherefore

no provision to compare with the other counfies.

Netherlands, Australia, South Africa, United

Kingdom are few of the countries that

experienced this method as one ofthe technology

foresight tools.

Bibliometric AnalYsis

T'his involves analysis ofdatabases to identifythe

recent developments in the world. But ernploying

such a tool is a hard task as it requires huge

investment on purchasing necessary software

oackages.

Socio-Economic AnalYsis

Social and industrial tr"end data analysis, vieu's of

the non -science experts and society (specially

thc general public)is rnainly counted. To make the

process successftil candidates shouid be more

conversant of the process.

Advantages of a Forcsight Activity for Sri

I-,anka

Results of foresigitt excrcisc will provide insiglrt

to strategic allocatittn of funds to prioritizcti

research and to iirtroduce tl"re needs ot'rcsearcir

capacity building progralnrrles in the higher

educatiou sector.

ilevie-wing the trend of fund allocation on the

nature of research iri Sri Lanka, there exists a

tlramatic changc in R & D expeuditure in 1996

and 2000. In the yeat 1996' percetrtage R & l)

crpenditure accounts for 7o/o for experimental

cjevcioptnent, rvhereas in 2000 it has reachcd til

r.level of 26.()otu. Though the trenr-l is positive it is

cbligatgry to direct the ilvesttnent t9 recapturE

the investmeut through better rcsearch outputs'

F oresiglrt stud-v in this pcrspecttve is vital to adju-si

the It & D btrclgets as u'c:li as to iCentify the

irnporlant tecirno 1o gi es 1i-. r fin iii^e devel oprnents.

I{arsing the level tiitechnolngy lvc'ultlcl noi be

suifisielt if the impact oit titc iociet'y' :r id tl^ic

riColtotTlic Icnsiits iti 'c riegiccictl. 'I ircrcfr-.re

technology ibresigitt stuciy is a ti-"ctul tooi tc riti'cct

S &'f actiritites anrJ lrllocltc i-iit ' ic fitnCs to ge:ri

the socio- economic development ofthe muntry.

Another significant advantage is the results could

be used in the decision making process at the

policy level to draw concrete proposals for the

future developments in the S & T sector.

Why it is Important to Sri Lanka

Dunng the past few decades remarkable cirange

has been shown in the Sri Lankan economy as

the contribution fromAg5iculture sector for the

economic growth is capitalized by the industriai

and service sectors reaching the values of 363%

and 59.3% respectively as indicated in the Cerltral

Bank Report 2005. The present f igure of

ecoiromic growth rate of 6o./oneeds to be shifted

to a value of Bnlo in order to alleviate poverty,

and to raise the level of living standards.

.\s articulated in nralty govcrnmcnt policl'

docurnents improving technologl '  ant l

rcsearch t levelopmcnt has becn strongly

r e g a r d e d  a s  o n c  a s p e c t  o f  a c h i e v i n g

econonlic grorvth. In this Sense technology

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

mcchanism to promote application of"modern

tcchnolog_1,.

i-he necd fcr suclr a breaking ineciranistn is lvell

i-mderstood v"hen c-ofiIpared rvittr global situation.

Thc Glcrbal Cornpetitiveness report 200412005,

p laces Sr i  I -anka at  9Str '  pos i t ion.  Global

Competitiveness index (GCl) ranking rvas based

on the indicators such as. lnacl 'oecouotnic

cnvironment, the state of a country's public

i i ist ituti ons'lnc1 tl'rc i rnpoft an c e o f technol o gv fbr

,ir:vclopinent prot:css. Furllier penetratinq to the

s,-iir intiex rauk' the con'esponding viiitle f-oi'

tecrhnoics, ' ,  lnder Sri  L,anka occLtpies 88'r '

pi;sition, clitegorizing tire country under lorver

positiori in the CCI scale.

i]i.,rtltcr tire prescnt le'vei of CirRD/GI)P of

i], r 9'11;. ls cstit-t',ated b;,.- tirc it &D ,'litrvei'� tiottc

in J.ii[i0. is llni siiti:;fhctorr'. l-his is in"ochl:lrlth"-

i'ec()rTl .ictiiicLi ici'el of i 9',,. rri'i'ol I fc'r ticveloililril
'"-roLlllllv.

f
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g Rectifying this present status is a difficult
task unless developing a strong network for
collaborative research among public and
private sector organizations. Technology
Foresight is one of the best tvays to bring
the views of both sectors to achieving
common goal.

At a stage where the atternpts are being made to
shift the GERD/GDP value to a favorable figure,
Technology foresight study would be a guided
pathway to identify the future technologies for a
flourishing future in economic perspective and to
reap thebenefits of Science and Technology.

Stake [Iolders

Usually the major stake holders in such a study
are the experts in the relevant field irrespective of
tire locality, as there is a flexibility of getting the
views ofthe local as wcll as intcmational experls.
Another irnporlant aspe'ct is the ability to gain and
share the knowledge urd expedence of expatnate
scientists, specially w'hen perfonning Delphi
process. In Sri Lankan point ofview, at a siftration
ivircrc thc country is cicprived of tire expertise
ciuc i o continuoi-rs migration, ump1cr,r,'ing tecliniques
s*cir as Delphi process lvouid itelp assist to bnng
tlrr: localhrains to set iutui"e Cevelopinei:talgoals.

Apar1{iont i:fri:;, thetnetltodolc'gies such as Deiphi
iit.loir,,",s ii-rr :,vnllicsi,"iug lite ."'icrvs o1'ttott expctls

i : . ,  t i - , :  i l l - i r , . . : l1 l , i  r , i i  i i . : i , - l  i^ . i . t r  t ' }Lo i l re { lxpet l , : i  i l ' l

a : l , . , ;hc i  i l i !  :  i  I  t  ,  ' - : ;  i l i i i  i i  t l i e  i rpu ts

liniait ie.i l irt:tr i1:,.- -. ' i , : , , ' ,"1. ,, Jo\rc1'-l ihe gcilcl, i l

. '  , t , l i r . . _ l l l i i i  l ;  t t ;  '  - ,  . 1  .  j  i ' . , " ,  ,  , . , * , 1  , I . " ;  - . - . '  f  i l  . r , t t j

{ _. r. , ,  ,-J }

hard attempts have to be made to collate the
needful information.

But it is worth mentioning that the scientific
community spread out in 15 Universities, 32
Science & Technology based otganrzations and
in industrial sector would be valued resources in
this exercise.

In addition there are many professional scientilic
bodies in Sri Lanka where the valued inputs could
be obtained. From the industry point ofview the
trade assooiations, industry chambers could also
play a dorninant role in such a study. Hence despite
the lirnited human and financial coustraints there
exist some hidden strengths whicit could be
utilized to attain benefits.

Holvever, realizing the importance ovcr thc
othcr limitations of such an activity to Sri
Lanka. National Science Foundation is to
commencc a Technology Foresight study
shortly, focusing the Rubber andAquaculture
industry. The National Science Foundation
expects the stringent cooperation of all
responsible stake holders to make this
attempt a success.

These foresight sfudies would no doubt identiS'
the einergirig qJch:iJ trends in thosc indi,rstrjiii
sectors and sitn!. l l i i lneollsly assist priorit i : le
rescarclr l t nlri ionii i  Icr. 'cl f 'or i l t l trr-c prosilcrity
,\ccordin gly, st rategi c p n on ti ;:ati oit c f' rcs carcl'l
bings an inclislteimairlc il*1','ar rtag; ii' aiIocating
S ,t{, T buCget {oi res*ai"ci1 8* ,-'ii:r'r:itl;,i;:'-:,il iii
lapiiiy deveiopi;tg ail''i priorit,v If i :ct:.q.

H ilbffi ri{erx*sFr:;s.
Tx"aues$*tfrmi-':n

i i lLi  requires i- ;r  c '  j , 's:r i i i

,'.'i ii - i-i t-; : . , y;rr,:','i. i1i: :-, ' . .
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