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Executive Summary
"Innovative entrepreneurs, with their new products, new processes, new
markets, and novel approaches to putting inventions to effective use, are key to
an economy's long-term growth"
Dr. William J. Baumol
Harold Price Professor of Entrepreneurship, Berkley Center for Entrepreneurship and
Innovation, New York University;
Senior Economist and Professor Emeritus, Princeton University, USA

With technological transformations continuing at a rapid pace, and the emergence of a globalised
market-place, all countries are under pressure to become more innovative. Emerging economies,
in particular, have been able to 'leapfrog' through stages of development by embracing and
fostering innovation. For Sri Lanka too, adopting existing technologies and best practices, while
of course gradually developing new ones, is now a critical policy priority in order for the
economy to move up the value chain and the country to move up the development ladder.
This is envisaged in the country's current development paradigm as well. The Sri Lanka:
Emerging Wonder of Asia document states that, "Sri Lanka's successful integration with the
global economy and its sustained success in international competition will depend increasingly
on effective combinations of science, technology and innovation" (p.126).
Yet, much needs to be done. A country's high-tech exports are a significant measure of a
country's ability to innovate and commercialize scientific findings effectively. In Sri Lanka, the
share of high-tech exports out of the total manufactured exports was just 2.2 per cent in 2001
and has fallen further to 1 per cent by 2010. While Sri Lanka recorded an average 1.8 per cent
of high-tech exports share each year in the last decade, Korea recorded 75 per cent, Thailand
27 per cent, and Singapore and Malaysia over 50 per cent.
This is a direct symptom of Sri Lanka's weak innovation inputs - for example, a very low level
of national R&D investment as a proportion of GDP, a key determinant of innovation in a
country. As a percentage of GDP, Sri Lanka's Gross Expenditure on R&D (GERD) was just
0.21 per cent in 2004, 0.17 per cent in 2006, and 0.11 per cent in 2008. Meanwhile, the
expenditure on R&D by the private sector, out of total R&D expenditure, is remarkably low.
Unlike in most developed countries where much of the R&D expenditure is by the private
sector - over 65 per cent in most cases - in Sri Lanka it is a mere 18 per cent. The bulk of R&D
expenditure in Sri Lanka is by the state sector (57 per cent). This has strong implications on the
rate of commercialization of science and technology research.
Yet, innovation is distinct from just research and it doesn't autonomously result from it. The
nexus of industry-research collaborations, appropriate financing options, and support for
commercialization are vital drivers to move research to innovation. Unlike in most developed
and emerging economies, universities and research labs in Sri Lanka have not substantially
established linkages with industry. Very few noteworthy examples of industry-research linkages
iv

Executive Summary

exist in Sri Lanka today. The most prominent one is the Sri Lanka Nanotechnology Centre
(SLINTEC) - a first-of-its-kind initiative that brings together leading private sector firms with
leading Sri Lankan nanotechnology scientists. In its first full year of operations alone, SLINTEC
was able to secure 5 international patents on nanotechnology products, including carbon
nanotubes, nano fertiliser and nano rubber.
Meanwhile, building a qualified pool of individuals geared towards S&T and R&D will be
critical to Sri Lanka's innovation ambitions. Education - especially science education at all
levels - is important not only for increasing general science and technology literacy, but also to
build up a critical mass of scientists, researchers and engineers. Yet, very few students are
engaged in science and engineering courses at Sri Lankan universities. Compared to a distinct
knowledge-led economy like Singapore, where the majority enrolment is in engineering sciences
of nearly 30 per cent, in Sri Lanka the majority enrolment is in Arts of over 30 per cent. This is
a direct reflection of the fact that only 10 per cent of all secondary schools in the country have
the facilities to teach science stream at the A/L (Grades 12-13). This naturally restricts the
number of students who are able to gain admission to science and engineering programmes in
university. Eventually, this leads to the low numbers of qualified-professionals - Sri Lanka
records only 237 researchers per million people, well below the developing country average
of 374.
In conclusion, fostering a forward-looking innovation system, that supports knowledgeinteraction among various parties, and commercialization, is critical, if Sri Lanka is to achieve
faster growth. Sri Lanka's weak performance on innovation is a symptom of the low priority
given to S&T and R&D investment over the past several years. This may be largely attributed to
the distraction of fighting a war. In post-war Sri Lanka, reversing this will be a critical determinant
of our competitiveness.
Innovations come from the entrepreneurs who make them happen and ultimately depend on a
society's responsiveness and ability to transform research into higher exports, into things that
add value to people's lives and to the economy. Encouraging these entrepreneurs with
appropriate policy support for "techno-entrepreneurship" is important, for example, by setting
a conducive business environment, better access to finance through venture capital, incentivizing
commercialization of inventions, etc.
For successful innovation policy to kick-in, it will need the firm backing of top leaders, to lend
credibility to the vision and facilitate the adoption of key measures for removing bureaucratic
hurdles. It is time that Sri Lanka set up a powerful 'National Innovation Council' chaired by
H.E. the President or Prime Minister which can drive the innovation policy agenda at a national,
strategic-level.
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úOdhl idrdxYh
läkï fõ.hlska wLkavj isÿ fjk ;dCIK úoHd;aul úm¾hdih f.da,ShlrKhg md;% jQ
fj<|fmd<la we;s ùu iuÕ ish¿ rgj,a b;d wêl kjH;djhla we;s rgj,a f,i fjkia úh
hq;=j we;' Y%s ,xldjo ;ukaf.a wd¾Ól jákdlï oïjef,ys by<g .uka lsÍug;a ixj¾Ok
bKsuf.ys rg by<g f.k hdug;a mj;sk ;dCIKh, iy hym;a l%shdldrlï ióm lr
.ekSfuka kj ;dCIK iy l%shdldrlï, l%u l%ufhka we;s lr .ekSu ±ka m%;sm;a;s m%uqL;djh
njg m;aj we;'
fuh rfÜ mj;sk ixj¾Ok l%shdj,sfhyso ie,ls,a,g .kq ,en we;' Y%s ,xldj wdishdfõ
wdYap¾hh hk f,aLKh fufia i|yka lrhs' "f.da,Sh wd¾Ólh iuÕ Y%s ,xldfõ id¾:l
ixl,kh iy cd;Hka;r ;rÕldß;ajfha tys wLKav ch.%yKhka úoHdj ;dCIKh iy
kjH;dj hk lreKqj, m%;sM,odhs ixfhdackh u; jeäfhka r|d mj;shs"' ^ms'126&
kjH;djhg yd úoHd;aul fidhd.ekSï m%;sM,odhs f,i jdKsclrKhg ,la lsÍu i|yd jq
rgl yelshdj fmkakqï lrk jeo.;a ñkqu jkafka tu rfgys Wiia ;dCIKsl wmkhkah' Y%s
,xldfõ Wiia ;dCIK wmkhkj, fldgi 2001 jif¾§ iïmQ¾K ksIamdok wmkhkfhka 2'2]
ls' ;j o th 2010 jk úg 1]la f,i my; jeà we;' bl=;a oYlfha tla tla jirj, Y%s ,xldj
1'8] Wiia ;dCIKs; wmkhk fldgila fmkakqï lrk úg fldßhdj 75]l fldgil=;a ;dhs,ka;h
27] l fldgil=;a isx.mamQrej iy uef,aishdj 50] lg wêl fldgila fmkakqï lr we;'
fuh Y%s ,xldfõ ÿ¾j, kjH;d fhojqïj, iDcq ,CIKhls' WodyrKhla f,i o< foaYsh
ksIamdÈ;fha iudkqmd;hla jYfhka wd¾Ósl m¾fhaIK yd ixj¾Okhg b;d wvq uÜgul
wdfhda c khla mj;a j d .ekS u rgl kjH;dj ;S r Kh lrk jeo.;a lreKls ' o< cd;s l
ksIamdÈ;fha wkqmd;hla f,i m¾fhaIK yd ixj¾Okh i|yd jQ Y%s ,xldfõ o< jeh 2004
jif¾§ 0'21]ls' 2006 jif¾§ 0'17ls' 2008 jif¾§ 0'11]ls' fï w;r m¾fhaIK yd ixj¾Okh
i|yd jQ mqoa.,sl wxYfha jeh tu úIh i|yd jQ uq¿ jefhys lemS fmfkk f,i wvqhs'
m¾fhaIKh yd ixjrOkh i|yd lrkq ,nk úhoïj,ska jeä fldgila 65]la jeäfhka mqoa.,sl
wxYh orK ixj¾OkhjQ fndfyda rgj,a fuka fkdj Y%s ,xldfõ th yqfolau 18] ls' Y%S ,xldõ
rdcH wxYfhka m¾fhaIK yd ixj¾Okh i|yd lrkq ,nk uq¿ úhou 57] ls' úoHd yd
;dlaIK m¾fhaIKh jdKsclrKhg ,la lsÍfï m%;sY;h u; fuhg m%n, n,mEï we;'
;j o kjHlrKh hkq yqfolau m¾fhaIKj,ska fjkia jk w;r m¾fhaIKhl iajhx m%;sM,hla
jYfhka fkd,efí' ixj¾Okh jQ iy ixj¾Okh fjñka mj;sk fndfyda wd¾Ólj, fuka
fkdj Y%s ,xldfõ úYaj úoHd, iy m¾fhaIK wdh;k fndfydaúg l¾udka; fCIa;%h w;r
mj;sk iïnkaO;djhg ie,lsh hq;= WodyrK lSmhla muKls' thska b;d jeo.;a wdh;kh
jkafka Y%s ,xld kefkda ;dCIK wdh;khhs' (SLINTEC) fufia m%uqL fmf<a mqoa.,sl wxYfha
wdh;k Y%s ,xldfõ m%Odk kefkda ;dCIKsl úoHd{hska iuÕ iïnkaO lrk tu fCIa;%fha Y%s
,xldfõ m%:u wdh;khhs' tu wdh;kh fufyhqu wrUd uq,a jir ;=<§ muKla kefkda k<
kefkda fmdfydr iy kefkda rn¾ we;=¿ kefkda ;dCIKsl ksIamdok 05la i|yd cd;Hka;r
fmagka n,m;% ,nd f.k we;'
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;j o úoHd ;dCIKsl iy m¾fhaIK ixj¾Ok lghq;=j, ksr; mqoa.,hka iïnkaO lrñka
iqÿiqlï,;a lKavdhula we;s lsÍu Y%s ,xldfõ kjH;d mrud¾:hkag w;HdjYhhs' wOHdmkh
úfYaIfhka ish¨ uÜgïj, úoHd wOHdmkh idudkH úoHd yd ;dCIKsl ±kqu jeäÈhqKq lsÍug
muKla fkdj úoHd{hska m¾fhaIllrejka iy bxðfkarejka we;=,;a jeo.;a ñksia iuQyhla
we;s lsÍug;a jeo.;a h' Y%s ,xldfõ úYaj úohd,j, b;d iqq ¿ m%udKhl isiqka muKla úoHd
yd bxðfkare Ys,am wOHhkj, kshe,S isà' 30] la muK nyq;r isiqka msßila bxðfkare Ys,am
mdGud,djka yodrK isx.mamQrej jeks wkQmu ±kqu fmrgq lr.;a wd¾Ólhla iuÕ ii|k
úg Y%s ,xldfõ 30] l nyq;r isiqka l,d fCIa;% mdGud,d yodrkq olakg ,efí' Y%s ,xldfõ
Wiiafm< mdi,a ish,af,kau 10]l muKla Wiiafm< mka;sj, ^12 - 13 fY%aKs& úoHdj b.ekaùfï
myiqlï iys;j ;sîfï iDcq mrdj¾;kh f,i fuh ye¢kaúh yelsh' fuh ks;e;skau úYaj
úoHd,j, úoHd yd bxðfkare Ys,am wOHhkh i|yd jQ m%fõYhg iqÿiqlï ,nk isiqkaf.a
ixLHdj iSud lrhs' tys m%;sM,hla jYfhka iqÿiqlï,;a jD;a;slhkaf.a ixLHdj wvq ùug fya;=
idOl fjhs' Y%S ,xldj ñ,shkhl msßilg m¾fhaaIlhska 237la muKla we;s rgls' fuh ixj¾Okh
fjñka mj;sk rgj, idudkH w.h jk 374g jvd wvq h'
wjidk jYfhka Y%s ,xldj fõ.j;a j¾Okhla ,nd .ekSug kï úúO md¾Yj w;r jQ ±kqï
wka¾ l%shdld¾;ajhlg;a jd‚clrKhg;a iyfhda.h ,nd fok m%.;sYs,s kjH;d l%uhla we;s
lr .ekSu b;d jeo.;a h' Y%s ,xldfõ kjH;d miqnEu bl=;a jir lSmhla ;=< úoHd ;dCIK yd
m¾fhaIK ixj¾Ok fCIa;%j, wdfhdackh lsÍfï§ wvq m%uqL;ajhla ,nd §fï ,CIKhls' mej;s
hqoaOh ms<sn|j jeä wjOdkhla fhduq ùu Bg fya;= úh' tfy;a mYapd;a hqO iuh Y%s ,xldfõ
fuu ;;a;ajh kej; i,ld ne,Su wmf.a ;rÕldÍ;ajh ;SrKh lrk jeo.;a idOlh fõ'
kjH;djh hkq th we;s lrk jHjidhlhlska úiska we;s lrkq ,nhs' wjidkfha th ck;djf.a
Ôú;j,g;a wd¾Ólhg;a jákdlula tl;= lrk NdKav f,i th m¾j¾;kh lsÍfï yelshdfjys
r|d mj;shs' cd;sl Wmdh ud¾.s; kjH;d m%;sm;a;s kHdh m;%hla l%shd;aul lsÍfï n,h we;s
cd;sl kjH;d iNdjla w;s.re ckdêm;s;=ud fyda w.%dud;H ;=udf.a m%Odk;ajfhka we;s lsÍug
ld,h t<ö we;'
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epiwNtw; W r; RUf; f k;
Jupj Ntfj;jpy; njhlu;fpdw
; njhopy; El;gtpay; cUkhw;wq;fNshLk;> G+Nshfkag;gl;l
re;ijnahd;wpd; Njhw;wj;NjhLk;> midj;J ehLfSNk mjp$ba Gj;jhf;fk;
nfhz;ljhf khwNtz;ba mOj;jj;jpd; fPo; fhzg;gLfpd;wd. Gj;jhf;fj;ijf;
iff;nfhs;tjD}lhfTk; mjid Vw;Wf; nfhs;tjD}lhfTk; Fwpg;ghf tsu;e;J
tUk; nghUshjhuq; f s; mgptpUj; j papd; gy fl; l q; f is mRu Ntfj; j py;
mile;Jnfhs;s Mw;wy; ngw;Ws;sd. ,yq;iff;Fk; $l mjd; nghUshjhuk;
ngWkhdr; rq;fpypapy; Nky; Nehf;fp efu Ntz;Lnkdpd; NkYk; ehL mgptpUj;jp
Vzpapy; NkNy nry;y Ntz;Lnkdpd; eilKiwapy; cs;s njhopy;El;gq;fisAk;
rpwe;j eilKiwfisAk; iff;nfhs;tJk; Gjpaitfis gbg;gbahf cUthf;fpf;
nfhs;tJk; jw;NghJ jtpu;f;f Kbahj nfhs;if Kd;Dupikahf khwpAs;sJ.
,J ehl; b d; jw; N ghija mgptpUj; j pr; nrad; K iwapYk; $l fUj; j pw;
nfhs;sg;gl;Ls;sJ. “,yq;if Mrpahtpd; Mr;rupak;” vd;Dk; Mtzk; gpd;tUkhW
$Wfpd;wJ: “G+Nfhsg; nghUshjhuj;Jldhd ,yq;ifapd; ntw;wpfukhd gpizg;Gk;
ru;tNjrg; Nghl;bj;jd;ikapy; mjd; epiyahd ntw;wpAk; tpQ;Qhdk;> njhopy;
El;gk; kw;Wk; Gj;jhf;fk; vd;gtw;wpd; gaDWjptha;e;j ,izg;gpd; kPJ $Ljyhfj;
jq;fpapUf;Fk;. (gf;fk;.126)
,d;Dk; mjpf Njitfs; epiwNtw;wg;gl Ntz;bapUf;fpd;wd. xU ehl;bd; cau;
njhopy;El;gg; nghUl;fspd; Vw;Wkjpfs; jhd; Gj;jhf;fj;Jf;Fk; tpQ;Qhdf; fz;L
gpbg;Gf;fisg; gaDWjp tha;e;j tifapy; tu;j;jf kag;gLj;Jtjw;Fkhd mjd;
Mw;wiyf; fhl;Lfpd;w Kf;fpa mstPlhFk;. ,yq;ifapy; cau; njhopy; El;gg;
nghUl;fspd; Vw;Wkjpfspd; gq;fhdJ> 2001y; nkhj;j cw;gj;jpg;nghUs; Vw;Wkjpapy;
ntWk; 2.2 tPjkhff; fhzg;gl;lJ. mj;NjhL mJ 2010k; Mz;lhFk; NghJ 01
tPjkhf tPo;r;rp fz;lJ. fle;j jrhg;jj;jpd; xt;nthU tUlj;jpYk;> ,yq;ifahdJ
1.8 tPj cau; njhopy; Ew;g Vw;Wkjpg; gq;nfhd;iw khj;jpuk; gjpT nra;Ak; NghJ
nfhupah 75 tPj gq;ifAk;> jha;yhe;J 27 tPj gq;ifAk;> rpq;fg;G+u;> kNyrpah
Mfpa ehLfs; 50 tPjj;jpw;Fk; Nkw;gl;l gq;ifAk;>gjpT nra;Js;sd.
,J ,yq;ifapd; gytPdkhd Gj;jhf;f cs;sPl;Lf;fhd Neubf; Fwpfhl;bahFk;.
cjhuzkhf nkhj;jj; Njrpa cw;gj;jpapd; tpfpjhrhuk; vd;W ghu;f;Fk; NghJ
Njrpa Ma; T kw; W k; mgptpUj; j pf; F kpff; F iwe; j kl; l j; j pyhd KjyP N l
fhzg;gLtjhdJ> xU ehl;bd; Gj;jhf;f kl;lj;ijj; jPuk
; hdpff
; pdw
; Kf;fpa fhuzpahfj;
jpfOk; . nkhj; j j; Njrpa cw; g j; j papd; tP j k; vd; w tifapy; Ma; T kw; W k;
mgptpUj;jpf;fhd ,yq;ifapd; nkhj;jr; nrytpdq;fs; 2004k; Mz;by; ntWk; 0.21
tPjkhFk;. 2006k; Mz;by; ,J 0.17 tPjkhFk;. 2008k; Mz;by; ,J 0.11 tPjkhFk;.
mNjNtis Ma;T kw;Wk; mgptpUj;jpf;fhd jdpahu; Jiwapdupd; nrytpdq;fs;
mj;Jiwf;fhd nkhj;jr; nrytpdq;fNshL xg;gpLifapy; fzprkhdsT FiwthFk;.
Ma;T kw;Wk; mgptpUj;jpf;fhd nrytpdq;fspy; mjpfkhd gq;if - 65 tPjj;ij
tplTk; mjpfkhf jdpahu; Jiwapdu; Nkw;nfhs;Sk; mgptpUj;jp mile;j
mNdf ehLfs; Nghyd;wp ,yq;ifapy; mJ ntWk; 18 tPjkhff; fhzg;gLfpwJ.
,yq;ifapy; murhq;fj;Jiwapdhy; Ma;T kw;Wk; mgptpUj;jpf;fhf nra;ag;gLk;
nkhj;jr; nrytpdk; 57 tPjkhFk;> tpQ;Qhd kw;Wk;> njhopy;El;g Ma;it
tu; j ; j fkag; g Lj; J if tP j j; j pd; kP J ,jw; F gykhd
jhf; f tpisTfs;
fhzg;gLfpd;wd.
viii
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mj;NjhL >Gj;jhf;fk; vd;gJ ntWk; Ma;T vd;gij tplTk; tpj;jpahrkhdJ.
NkYk; mJ Ma;tpd; tpisthfj; jhdhfg; ngwg;gLtJkpy;iy. ifj;njhopy;
Ma;Tf; $l;bizg;Gf;fSf;fpilapyhd ,ilj;njhlu;G> cupa epjpaply; trjpfs;
kw;Wk; tu;j;jf kag;gLj;jYf;fhd MjuT vd;gd Ma;it Gj;jhf;fj;ij Nehf;fp
efu;j;Jtjw;fhd Kf;fpa fhuzpfshFk;. mgptpUj;jp mile;j kw;Wk; mgptpUj;jp
mile;JtUfpd;w mNdf nghUshjhuq;fspy; Nghyd;wp> ,yq;ifapd; gy;fiyf;
fofq;fSk; Ma;T $lq;fSk; ngUk;ghYk; ifj;njhopy; JiwAld; njhlu;Gfisf;
nfhz;bUg;gjpy;iy. ,d;W ,yq;ifapy; ifj;njhopy; kw;Wk;
Ma;Tj;JiwfSf;fpilapyhd njhlu;Gf;fhd Fwpg;gpl;Lr; nrhy;yj;jf;f xU rpy
cjhuzq;fNs fhzg;gLfpd;wd. mtw;Ws; kpf Kf;fpakhd epWtdk;> ,yq;if
eNdh njhopy; El;g kj;jpa epiyakhFk; (SLINTEC). ,J Kd;dzp jdpahu;
Jiw epWtdq;fis ,yq;ifapd; Kd;dzp eNdh njhopy; El;g tpQ;QhdpfSld;
,izf;Fk;> ,j;Jiwapyhd ,yq;ifapd; Kjy; Kd;ndLg;ghFk;. jdJ Muk;g
tUl nraw;ghl;by; khj;jpuk; ,e;epWtdkhdJ fhgd; eNdh Foha;fs;> eNdh
gris kw;Wk; eNdh ug;gu; cs;spl;l eNdh njhopy; El;g cw;gj;jpfSf;fhd 05
ru;tNjr cupikr; rhd;wpjo;fisg; ngw;Wf;nfhz;lJ.
mNjNtis> tpQ;Qhdk;> njhopy;El;gk; kw;Wk; Ma;T> mgptpUj;jp vd;gtw;wpy;
<LghL nfhz; l jdpegu; f is ,izj; J jFjp tha; e ; j FOnthd; i wf;
fl;bnaOg;GtJ ,yq;ifapd; Gj;jhf;f ,yl;rpaq;fSf;F ,d;wpaikahjjhFk;.
fy;tp – tpN\lkhf vy;yh kl;lq;fspYkhd tpQ;Qhdf; fy;tp> nghJthd tpQ;Qhd
njhopy; njhopy;El;g mwpT kl;lj;ij mjpfupf;fr; nra;tjw;F khj;jpukd;wp>
tpQ;Qhdpfs;> Ma;thsu;fs; kw;Wk; nghwpapayhsu;fs; MfpNahiu cs;slf;fpa
Kf;fpa kf;fs; jpunshd;iwf; fl;bnaOg;Gtjw;Fk; ,d;wpaikahjjhFk;. ,Ug;gpDk;
,yq;ifapd; gy;fiyf; fofq;fspy; kpff; Fiwe;j vz;zpf;ifapyhd khztu;fNs
tpQ;Qhd kw;Wk; nghwpapay; fw;iffisg; gapy;fpd;wdu;. Rkhu; 30 tPjk; tiuahd
ngUk;ghd;ikahd khztu;fs; nghwpapay; kw;Wk; tpQQ
; hdf; fw;iffisg; gapyf
; pdw
;
rpqf
; g;G+u; Nghd;w jdpjJ
; tk; kpff
; > mwpit Kjd;ikg; gLj;jpa nghUshjhunkhd;Wld;
xg;gpLifapy; ,yq;ifapy; 30 tPjj;Jf;Fk; Nkw;gl;l ngUk;ghyhd khztu;fs;
fiyj;Jiwf; fw;iffisg; gapy;tjidNa fhz KbAk;.
,yq;ifapd; midj;J cau; jug; ghlrhiyfspYk; ntWk; 10 tPjkhdit khj;jpuNk
cau; ju (juk; 12>13) tFg;GfSf;F tpQ;Qhdj; Jiwiaf; fw;gpf;Fk; trjpfisf;
nfhz;bUg;gjd; Neubg; ngWNgNw ,JthFk;. ,J ,ay;ghfNt gy;fiyf; fofq;fspy;
tpQ; Q hd kw; W k; nghwpapay; fw; i ffSf; f hd mDkjpf; F j; jFjp ngWk;
khztu;fspd; vz;zpf;ifia tiuaWf;fpd;wJ. tpisthf jFjptha;e;j njhopy;
thd;ikahsu;fspd; vz;zpf;iff; FiwTf;F ,J fhuzkhf mikfpwJ. ,yq;if
xU kpy;ypad; NgUf;F 237 Ma;thsu;fis khj;jpuNk nfhz;bUf;fpwJ. ,J
mgptpUj;jp mile;J tUk; ehLfspd; ruhrup vz;zpf;ifahd 374I tpl kpfTk;
Fiwe;jjhFk;.
epiwthf ,yq;ifahdJ Ntfkhd tsu;r;rpia mila Ntz;Lkhapd;> gy;NtW
jug;gpdUf;Fkpilapyhd mwpT Clhl;lj;Jf;Fk; tu;j;jfkag;gLj;jYf;Fk; MjuT
toq; F fpd; w Kd; N dhf; f pa Gj; j hf; f Kiwiknahd; i w tsu; j ; n jLg; g J
,d;wpaikahjjhFk;. ,yq;ifapd; Gj;jhf;fg; gpdd
; ilthdJ> fle;j gy tUlq;fshf
tpQQ
; hdk;> njhopy; El;gk; kw;Wk; Ma;T> mgptpUj;jpj; Jiwfspy; KjyPL nra;tjpy;
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Fiwe;jsT Kd;Dupik fhl;lg;gl;ljd; Fwpfhl;bahFk;. Aj;jj;jpy; $Ljyhff;
ftdk; Ftpf;fg;gl;lik mjw;Ff; fhuzkhf ,Uf;fyhk;. vd;whYk;> NghUf;Fg;
gpe; j pa ,yq; i fapy; > ,e; e piyikia kW guprP y id nra; t J vkJ
Nghl;bj;jd;ikiaj; jPu;khdpf;fpd;w Kf;fpa fhuzpahf mikAk;.
Gj;jhf;fq;fis mtw;iw Mf;Ffpd;w Kaw;rpahsu;fs; ntspf;nfhzu;tu; ,Wjpapy;
mit r%fj;jpd; MjutpYk;> Ma;Tfis cau; Vw;Wkjpfshf mjhtJ kf;fspd;
tho;f;iff;Fk; nghUshjhuj;Jf;Fk; ngWkhdk; Nru;f;fpd;w nghUl;fshf mtw;iw
khw;Wk; ,aYikapYk; jq;fpapUf;fpd;wd. ,e;j Kaw;rpahsu;fis “ njhopy; Ew;g
Kaw;rpahz;ik” f;fhd cupa nfhs;if xj;Jiog;Gfis toq;fp Cf;Ftpg;gJ
kpf Kf;fpakhFk;. cjhuzkhf tpahghu eltbf;iffSf;F rhu;ghd R+oy; xd;iw
Njhw;Wtpj;jy; tpahghu %yjdj;jpD}L epjpaPl;lj;jpw;fhd rpwe;j topKiwfis
Vw; g Lj; J jy; > fz; L gpbg; G fis tu; j ; j f kag; g Lj; J tjw; f hd J}z; L jy;
Cf;Ftpg;Gf;fis toq;Fjy; Kjypad. xU ntw;wpfukhd Gj;jhf;ff; nfhs;ifia
mKy;gLj;j Ntz;Lkhapd; mjd; ,yf;F Fwpj;j ek;gfj;jd;ikia Vw;gLj;jTk;>
ghuk;gupa mjpfhu uPjpahd jilfis fistjw;fhd gpujhd eltbf;iffisf;
iff;nfhs;sTk;> cau; kl;lj; jiytu;fspd; cWjpahd MjuT Njit. Njrpa
cgha kl;lj;jpy; Gj;jhf;ff; nfhs;if epfo;r;rp epuiy ,af;Fk; Mw;wy; nfhz;l
gyk; kpf;f “Njrpa Gj;jhf;f rig”nahd;iw mjp NkjF [dhjpgjp my;yJ gpujku;
jiyikapy; cUthf;Ftjw;fhd jUzk; ,JthFk;.

x

Introduction

1. Introduction
Innovation has been at the heart of the economic transformation of the world's leading economies. Countries have been able to position themselves as dynamic global players as a result of innovation and the
enhanced competitiveness that it brings with it. Emerging economies, particularly, have been able to
leapfrog by embracing and fostering innovation. South Korea's Hyundai and Kia manufacture the most
fuel-efficient cars in the world today. Brazil's Embraer is one of the leading jet manufacturers and has
partnerships with the market leaders, Boeing and Airbus. Taiwan's Acer and Asus are now two of the
leading notebook manufacturers in the world. Innovation was at the heart of propelling these firms, and
these countries, into the global spotlight.
With the end of the armed conflict, Sri Lanka too hopes to position itself as a dynamic global hub, with
rapid and sustained economic growth. As stated in the 'Sri Lanka: Emerging Wonder of Asia' document,1
"Sri Lanka's successful integration with the global economy and its sustained success in international
competition will depend increasingly on effective combinations of science, technology and innovation"
(p.126). This document rightly recognizes that "the country needs a research and innovation capacity
capable of promoting dynamic economic development" (p.119). Positioning Sri Lanka as a "knowledge
hub" is a clear policy objective of the current government, and is one of five "hubs" envisaged. In this
context, creating supporting structures which ensure that goods and services produced in the country are
globally competitive becomes essential. This depends mainly on enhancing the level of innovation of the
Sri Lankan economy.
In the document "Sri Lanka: Emerging Wonder of Asia" the word "innovation" (and alternatively "innovations") features forty times, testament to the emphasis placed on innovation in the current government's
economic thinking. Yet, on each occasion it refers to innovation in particular sectors and the "need" for
promotion thereof. Taking a holistic approach, driving innovation at a national, strategic level, therefore,
needs to become the new priority, and this is what this paper advocates.
Although technology has permeated many levels of the economy and society in the country, Sri Lanka has
missed successive "waves" of transformative technology, partly due to the distraction of fighting a war. The
UK, Europe and the USA advanced on the basis of the industrial revolution. South Korea, Taiwan, and
other East Asian 'tiger' economies latched on to the ICT and electronics (semi-conductor) revolution.
China, India and Cuba caught the bio-technology revolution. Sri Lanka also ranks poorly in the Global
Innovation Index, at 82nd out of 115 economies ranked, but does show promise on several sub-indicators
analyzed in the report (see Box 1.1 for more). The challenge for Sri Lanka now is to see which elements of
these technology revolutions can still be adopted in the country to drive higher value exports and greater
domestic value addition of our products, and improve the standard of living of the Sri Lankan people.
Meanwhile, latching on to new and emerging technological revolutions like nanotechnology, which can
be truly transformational, must also be looked at.
The overarching issue for all of this is the need to create a dynamic innovation culture in the country, and
for this, having a holistic innovation policy is essential. While neither national governments nor private
1
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economic actors can fully predict what the next technology revolution would be or forecast how best to
latch on to it, by creating a culture where innovation thrives and permeates through the economy, economic actors in the country would be nimble and agile in capitalizing on whatever new technologies
emerge and use them to benefit national development and achieve faster economic progress. For this,
having the right policy frameworks in place, is key.
Some initiatives in this regard have already been taken. Sri Lanka's cabinet of ministers adopted a Science
and Technology Policy (STP) in June 2009. While this identifies the general Science and Technology (S&T)
capability required for Sri Lanka, and highlights the broad areas of focus, it does not provide specific
priorities. Moreover, innovation policy is much sharper than S&T policy. In fact, innovation may not
necessarily be achieved through improved S&T capability alone, as will be discussed later in this paper.
A more recent initiative towards advancing this agenda has been by the Ministry of Technology and
Research which published its Science, Technology and Innovation Strategy (2011-2015). This document
takes a far more advanced approach, as well as provides concrete goals and proposes implementation
plans. Yet, it remains the strategic plan of an individual line ministry. As this paper will argue, promoting
innovation requires a much more holistic outlook through a national innovation policy that takes a "wholeof-government approach", gets the buy in of a wider array of stakeholders, as well as provides clear
direction on what needs to be done for these stakeholders, including line ministries beyond just the
Ministry of Technology and Research. It is this idea that this paper advocates.
The rest of this paper is organized as follows. Section 2 will look at the importance of innovation to
economic growth, reviewing relevant literature. Section 3 attempts to dissect what innovation is and the
elements in promoting it, while Section 4 discusses the importance of innovation policy, and Section 5
provides an overview of the status of innovation policy-making in Sri Lanka. Section 6 introduces the
concept of national innovation system (NIS) and how it feeds in to effective innovation policy-making,
while Section 7 reviews Sri Lanka's performance across selected elements of the NIS (with several subsections focusing on particular areas like R&D, human capital, incentives, and financing and commercial-

Box 1.1
Sri Lanka in Bottom Half of Global Innovation Index
Sri Lanka was ranked 82nd out of 125 economies in the Global Innovation Index 2011 issued by
INSEAD, an international business school. Sri Lanka stands behind India but ahead of other key south
Asian countries. Out of the sub-indices measured, the country is placed at 96 in the innovation input
sub-index, which evaluates the environment for innovations, while been placed far above at 65 in the
innovation output sub-index, bringing it among the top twenty countries in terms of innovation efficiency. Within innovation inputs, institutions, human capital and research, market sophistication and
business sophistication are found to be of relatively low order, while innovation infrastructure seems
to be of a higher quality. Within the innovation outputs, Sri Lanka ranks low in science outputs such
as patent applications, journal articles, new business density and hi-tech exports, while performing
relatively well in creative outputs such as trade mark registrations, recreation and culture, and creative
goods exports.
Source: Global Innovation Index 2011.
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ization). Section 8 highlights the importance of international openness and cooperation to strengthen
innovation, Section 9 discusses reversing the 'brain drain' and leveraging the diaspora, and finally, Section
10 provides a way forward and concludes.

2. What is Innovation and Why is it Important?
The relationship between economic growth and technological development has been established in the
literature.2 Although not the only pillar of innovation, technological development is both part of the
process of innovation as well as a result of it. Innovation involves much more than knowledge of the
relevant science and technology. At least since Schumpeter (1911), economists have accepted a distinction
between the formulation of a working idea for a product or process (an invention) and the application of
that idea to the economy (an innovation).3
The literature stresses that innovation, i.e., the improvement of existing or the creation of entirely new
products, processes, services, and business or organization models, drives long-run economic growth and
quality-of-life improvements.4 The U.S. Department of Commerce has estimated that technological innovation has been responsible for as much as 75 per cent of the growth in the American economy since
World War II.5 Innovation achieves this impact by enabling the productivity and competitiveness improvements that lie at the core of economic growth. For instance, the innovative use of information technology
was responsible for two-thirds of total factor productivity increase in the U.S. between 1995 and 2002 and
virtually all of the growth in labour productivity.6
Innovation also leads to job growth. As the Organization for Economic Cooperation and Development
(OECD) noted in a review of studies on productivity and employment, "Technology both eliminates jobs
and creates jobs. Generally it destroys lower-wage, lower-productivity jobs, while it creates jobs that are
more productive, higher-skilled and better paid". For a country like Sri Lanka where wages in basic manufacturing are rising (and consequently, the advantage of low-cost labour in the country is declining), and
aspirations and attitudes towards employment are evolving towards higher-earning jobs, creating jobs that
encourage higher productivity and better skills and pay becomes increasingly important. The OECD (1994)
report noted that, historically, the income generating effects of new technologies have proven more powerful than the labour-displacing effects: technological progress has been accompanied not only by higher
output and productivity, but also by higher overall employment.7
Innovation has become a more central driver of growth and competitiveness. As modern technologies have
brought the world ever closer together, global economic competition has become more intense than ever.
Government officials in many countries are constantly searching for strategies to win in this global competition to achieve economic growth and prosperity for their people, and attract foreign investment and
talent to their shores. As noted in Ezell and Atkinson (2010), in just the past decade a large number of
countries have come to the realization that spurring innovation in the economy must be a central compo-
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nent of their economic development strategies.8 For example, in 2009, the United Kingdom made a
conscientious decision to "place innovation at the centre of the country's economic growth strategy".
Three dozen other countries have now created national innovation agencies and implemented national
innovation strategies designed specifically to link science, technology, and innovation with economic
growth.9 An analysis by Krammer (2009) of Eastern European countries found that both innovation-oriented and business friendly policies enhance national innovation and boosts competitiveness in international markets.10 The study highlights the crucial role of universities and existing knowledge base complemented by R&D commitments from both public and private sources in driving innovation.

3. Innovation Policy and Key Elements in Promoting Innovation
It is important to understand what constitutes innovation in the developing world. Generally, it does not
mean something "new" in absolute terms but something new for the society under consideration. Innovation is usually instigated by a key actor - an entrepreneur who brings the project to fruition in designing the
new product or process, looking for finance, and exploring markets. The entrepreneur interacts with different organizations within the so-called "innovation system", such as universities, public laboratories, banks,
business chambers, and other enterprises. In addition, the environment in which innovation takes place is
strongly influenced by broader factors such as the macroeconomic situation, the level of infrastructure
development, and the quality of institutions and governance.
A key success factor is to integrate a vision for innovation in long-term development strategies. For example, China decided to become "the world's factory" while Malaysia aimed at becoming an "information
society world leader". This vision allows a country to define priorities and implement them across ministries and throughout the economy with well-aligned policies and investments. This requires an explicit
"government-wide approach".
Innovation policy is, therefore, fundamentally different from simply promoting ideas and projects from
research to market, or - the reverse - identifying needs and calling upon research or the science base to
satisfy them. This linear and mechanistic view of the innovation process is outdated; a holistic and
biological approach is more appropriate.11 Governments should see their role as creating a favourable
climate in which innovative projects can flourish.

4. Government Policy Support for Innovation
Aubert (2010) stresses that in the innovation arena, a government "has basically three functions - providing
incentives and facilities to elicit or support innovative projects; removing bureaucratic, regulatory, competitive and other obstacles to innovation; and improving the knowledge base and its use in developing
technical education and R&D structures" (p.8).12
As explained in Ezell and Atkinson (2010), innovation policy constitutes those elements of science,
technology and economic policy that explicitly aim to promote the development, spread, and efficient use
8
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of new products, processes, services, and business or organizational models. Innovation policy conscientiously and proactively anticipates and articulates the intersecting roles and relationships of policies in
science and technology, research and development, education, workforce training, immigration, tax, trade,
intellectual property, and digital infrastructure in creating economic and social welfare.13 An innovation
policy should not exhibit favouritsm to domestic over foreign firms located in the country or vice-versa; all
firms located in the country should be able to enjoy the benefits of the country's innovation policies. In
contrast, industrial policy is designed to intervene in an economy to support, favour, or restructure specific
business or sectors. Industrial policies often seek to pick specific national champion firms. This was a
staple of Japanese and South Korean economic growth policy following World War II.
To clarify the differences between innovation policy and industrial policy, it is useful to envision a
continuum of government-market engagement increasing from left to right from a "laissez faire" approach
to "supporting factor conditions for innovation" to going further by "supporting key broad technologies/
industries" to, at the most extreme, "picking specific technologies/firms", or in other words, picking

Box 4.1
Innovation as Adaptation
Innovation as a concept doesn't just mean the domestic development of cutting-edge scientific discoveries - say for example, Sri Lanka trying to develop a game-changing technology, but also the adaption
and use of existing innovations for productive use in the local context. This balance needs to be struck
in Sri Lanka. While we continue to drive new innovation, for example, through innovative PPP (private-public partnership) mechanisms like the SLINTEC, we need to cooperate more closely with technology champions in the world - from the world's most innovative nation, the USA, or Europe's
innovation and technology champion, Germany, to Eastern technology giants like Japan, China, South
Korea and even India.
Many developing countries like Sri Lanka have a long way to go before they can start creating worldchanging, cutting-edge technologies. But this does not mean that their development should not focus
on creating an innovation culture. According to the report on 'Building Sri Lanka's Knowledge Economy'
(published by the World Bank in 2008), large rewards from technology accrue to those that adopt new
technologies, adapt them, and make them productive in the local context. A report on Indian innovation revealed that India achieved a five-fold growth in output by simply adopting existing information
and technologies elsewhere. East Asian champions like Korea, Singapore and Malaysia also grew
rapidly by adopting existing technologies by often 'looking East' towards early adopters like Japan. Of
course, later they developed new and advanced capabilities and became global innovation hubs themselves.
So, an innovation culture for developing countries like Sri Lanka must be understood as the building of
a technical culture and a system of incentives that support the adoption and subsequent adaptation of
existing (often foreign) technologies.
Source:

Wijesinha (2012), 'What is An Appropriate Path for Sri Lanka as an Emerging Economy?', paper presented at
Symposium on E.F. Schumacher Centenary Birth Celebrations, Practical Action, Colombo April 2012.
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winners. As emphasized by Ezell and Atkinson (2010), government support and engagement is best placed
at points 2 and 3 of this spectrum, supporting factor conditions and placing strategic bets to support
potentially breakthrough technologies (e.g., nanotechnology, biotechnology, robotics, etc.) and industries
Identification
of clean
the Poor
in Srietc.),
Lankaall the while enabling competitive markets.
(e.g., broadband telecoms,
life sciences,
energy,
This appears to be the approach taken by the Sri Lankan state as well, for example, through the general
promotion of nanotechnology through the National Nanotechnology Initiative (NNI) since 2006.
As Metcalfe (2000) argues, the science, technology, and innovation policies of developing economies
should not be aimed primarily at reaching the frontiers of world science, technology and innovation.
Rather, the central concern should be with "absorption and adaptation of established practice to suit local
resource endowments and market prospects"14 (p.13). This is an important consideration for Sri Lanka (see
Box 4.1 for more).

5. Status of Policy Relating to Innovation in Sri Lanka
So far, in Sri Lanka, innovation has been seen mainly through the lens of 'science and technology'. In
1998, Sri Lanka established a National Science and Technology Commission as a policy-making body with
the responsibility of making recommendations to the Government on all aspects of scientific and technological development (Wickremasinghe, 2011). Prior to this, there was a Presidential Task Force on S&T
Development which published its report in 1991. More recently, however, a Science and Technology
Policy was adopted by the Cabinet of Ministers (May 2009) (see Box 5.1).
The latest government vision and policy document, "Sri Lanka: Emerging Wonder of Asia", is the main
macro-level policy which refers to science, technology and innovation, and recognizes that a broad range
of policy areas need to be considered. It states,
"Adoption and application of advanced technologies by industries will be promoted.
A legislative basis for growth of high-technology industry will be provided through
means such as national banking regulations, low-interest loans, tax incentives, and
duty-free import of selected capital goods. Support will be given for application of
advanced technologies in industry including biotechnology and nanotechnology. Hightech industrial parks with requisite modern physical infrastructure facilities will be
established" (p.70).
Meanwhile, the Ministry of Technology and Research (reformulated from the previous Ministry of Science
and Technology) has under its wing many science and research institutions engaged in R&D and technology development and transfer. Some of these are the Arthur C. Clark Institute for Modern Technologies
(ACCIMT), the National Science Foundation (NSF), and the Industrial Technical Institute (ITI, formerly the
CISIR). The ITI, in particular, supports the industry sector through scientific and industrial research and
provision of training, consultancy, and technology transfer, design, fabrication, calibration, trouble-shooting, and quality assurance services.
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Box 5.1
Sri Lanka's National Science and Technology Policy, 2009
Sri Lanka was a late-comer to the S&T game and introduced the STP only in 2009, although attempts to
design and adopt a national STP date back to the 1960s. The STP is largely in line with the 10-year
development plan put forward in the Mahinda Chintana document (2005). The 10 objectives of the
National S&T Policy are:
1.

Foster a science, technology and innovation culture that effectively reaches all citizens of
the country.

2.

Enhance science and technology capability for national development, make use of science
and technology expertise in the national planning process, and strengthen governance and
policy implementation mechanisms.

3.

Build up, and progressively expand and improve the resource base of scientists and technologists necessary to respond to the developmental needs of the country.

4.

Promote basic, applied and developmental research, particularly in areas of national importance and priority.

5.

Develop, or acquire and adapt, scientific knowledge and technologies for transfer, to
achieve progressive modernization of all sectors and to enhance the country's competitiveness in the world economy.

6.

Ensure sustainable use of natural resources for development, while protecting the environment.

7.

Document, research into the scientific basis of, and promote indigenous knowledgebased technologies.

8.

Develop a culture of innovation and IP, and ensure the protection of IPRs.

9.

Ensure quality standards of S&T institutions, products and services to achieve national and
international recognition.

10. Promote the application of S&T for human welfare, disaster management, adaptation to
climate change, law enforcement and defence, to ensure human and national security.
The National S&T Policy declares ambitious targets to increase investment for S&T up to 1.5 per cent
of GDP by 2016. This value was just 0.17 per cent in 2006. The target is ambitious even when
compared with the globally recommended value for developing countries of 1 per cent.
Source: Witharana, D. (2010).

6. Concept of the ‘National Innovation System’
Frameworks aimed at supporting science, technology and innovation have evolved from so-called "linear"
models of innovation into models based on the concept of the NIS. Linear models imply that there is a
direct causal relation from initial impulse to final outcome, which is innovation; the initial impulse can
be either of a "supply push" nature, that is, it originates from government initiatives to set up institutions
and policies to encourage R&D, or of a "demand pull" nature, that is, the initial impulse comes from the
demands and needs existing in the markets. Linear models of the "push" category tend to emphasize
supply-side policies (e.g., investment in training, R&D, and national ICT infrastructures), while "pull"
models imply demand-side policies (e.g., market stimulation, user training, or the establishment of uniform standards). In practice, national policies have often been volatile mixtures of technology push and
demand pull models, reflected in swings of emphasis between interventionist and laissez-faire policies.
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The concept of a NIS is not new to the world but is still new to developing countries like Sri Lanka. Work
by Freeman (1995) and Lundvall (1992) were catalytic in promoting this concept. Metcalfe (1995) writes
that the NIS is "a system of interconnected institutions to create, store and transfer the knowledge, skills
and artifacts which define new technologies". UNCTAD (2011) notes that, "Although there are many
definitions of an NIS, in simple terms this concept refers to the network of institutions in the public and
private sectors whose activities and interaction initiate, import, modify and diffuse new technologies" (p.
13).15
In practice, this is the network of universities, research centres, think tanks, firms, business associations,
and more generally, producers and users of knowledge in the country. Meanwhile, supportive government
policies are important in fostering NIS, as emphasized by Edquist (2007), for example. Public policy does
have a role to play in cultivating this network. Sri Lanka's recent example of providing tax breaks for private
sector firms who utilize public research institutions for their R&D, is such an example.
According to Wickremasinghe (2006), the NIS concept is novel for Sri Lanka, where interaction among
various actors and institutions involved in technological innovation remains weak. Wickremasinghe (2006)
emphasizes the importance of paying attention to how the government policy framework, R&D activities,
education system, culture, history, traditions, etc., play their roles in this network system.
Developing a robust innovation system in a country requires a robust network consisting of government
institutions, regulators, research institutes, universities, enterprises, consulting firms and professional/
business groups. It is not just creating the right environment for this network to operate but also proving
the right government interventions to ensure that a productive nexus develops from this.
A key idea of the NIS perspective is that firms do not engage in innovation in isolation. Innovation
depends on the existence of a variety of agents and institutions (much greater in scope than just technology
providers and technology users) and on the effectiveness of the interactions between these agencies and
institutions. The ability and propensity of an enterprise to innovate not only depends on its access to
knowledge from research institutes or technology services centres, but also on many other factors, including access to finance; access to human resources; adequate basic physical infrastructure; firm-level capabilities16 (design, operation, maintenance, managerial); inter-firm linkages and collaboration partnerships
in R&D among academic and commercial entities; general business services; and demand conditions.
Policy needs to consider a broad range of matters:17
1. Increasing the supply of knowledge into the system by reinforcing education, particularly
science education as well as building a deep pool of human capital in scientific research,
engineering, managerial, etc. Supply-side policies should be complemented with demand
incentives too.

15

UNCTAD (2011).

16

Sri Lanka lacks a national institution to help improve firm-level capabilities. Although the National Institute of Business Administration(NIBM) was started with
that objective, it has since lost that focus and currently engages almost entirely in running vocational programmes in business /management, IT and English,
which are perhaps more lucrative.

17

Adapted from UNCTAD (2011).
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2. Promoting stronger linkages between the various players in the national innovation system,
by, for example, supporting research networks, incentives for inter-firm collaboration, and
facilitating linkages between public research institutions and private enterprises, and between national firms and foreign companies. Policies to encourage public-private partnerships, the development of technology clusters, and the promotion of technology parks are
other examples of policies in this broad area.
3. Dealing with intellectual property rights may have an important role in facilitating transfer of
technology from academia to the productive sector and from international to domestic markets.
4. Creating avenues for commercializing and financing innovation, for example, exploring the
suitability of the venture capital model of some developed countries, as well as fiscal incentives to support innovation.

7. ‘National Innovation System’ -- Reviewing Sri Lanka’s Performance
While innovation policy discussions, and the NIS, point to a plethora of indicators and areas for consideration, this paper limits itself to discussing selected areas in assessing Sri Lanka's performance, owing
mainly to data unavailability.

7.1 Research and Development
Sri Lanka displays a very low level of national R&D investment as a proportion of GDP - a characteristic
that has not changed over time. As a percentage of GDP, Sri Lanka's Gross Expenditure on R&D (GERD)
was 0.21 per cent in 2004, 0.17 per cent in 2006, and 0.11 per cent in 2008.18 The number of R&D
scientists has also decreased from 4,062 in 2004 and 4,520 in 2006, to 4,037 in 2008.19 The Budget 2012
speech by H.E. President Mahinda Rajapaksa notes, "Our universities as well as research and technology
institutes have around 4,000 researchers at present. This number should be increased to about 20,000 by
the year 2020".
Public R&D institutions form the bulk of the NIS in Sri Lanka, along with universities. The National R&D
Survey (2008) conducted by the NSF reveals that dedicated R&D institutions account for 29.4 per cent of
the total R&D scientists in the country, while universities account for 61 per cent, and the private sector
around 9.6 per cent.20
Creating mutual confidence and motivation between the public sector (public research institutions and
universities) and the private sector is a need of the hour. Wickremesinghe (2011) writes, "R&D scientists
(both in universities and research organizations) are distancing themselves from the industry. […] Unfortunately, most of the industrialists are not fully aware of the potential and capabilities of the scientists at
universities and (public) R&D organizations. Such a situation highlights the importance of networking
R&D institutions…" (p.17).21

18

National Science Foundation (2008).

19

Ibid.

20

Ibid.

21

Wickremasinghe (2011).

9

Fostering Innovation to Fast-forward Growth in Sri Lanka

7.1.1 Performance on Innovation Inputs
The gross expenditure on R&D has recorded a significant increase over time, particularly after 2000.
During the four-year period between 1996 and 2000, the expenditure has marked a growth of 28 per cent,
which has increased to 33 per cent between 2004 and 2008.

Figure 7.1
Gross Expenditure on R&D (1966 – 2008)

Source: Science and Technology Policy Research Division, NSF.

However, the investment on R&D does not seem to have improved proportionate to the growth of the
national output. The R&D expenditure to GDP ratio has declined from 0.4 per cent in 1975 to 0.11 per
cent in 2008, recording a diminishing trend over the years.

Figure 7.2
R&D Expenditure by Sector (2004-2008)

Source: NSF, R&D Survey, 2008.
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Figure 7.3
R&D Expenditure by Nature of Research Activities

Source: NSF, R&D Survey, 2008.

Although the total allocation for R&D has risen over time, the composition by sector shows an interesting
trend. The share by higher education and the state sectors have declined over time whereas the reverse has
been recorded for the share of the private sector. Out of the total expenditure, the shares for applied
research and basic research seem to have moved in opposite directions. The share of allocation for basic
research has risen from around 10 per cent to 30 per cent between 2004 and 2008 while that for the
applied research fallen from nearly 90 per cent to 70 per cent.

Figure 7.4
Gross Expenditure on R&D by Discipline

2004

2008

Source: NSF, R&D Survey, 2008.
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The composition of investment by discipline over the years shows a notable trend. The shares of investment in the fields of natural science and social science have declined, where the latter has marked a
significant fall from around 26 per cent to 6 per cent between 2004 and 2008. The remaining three fields
have improved where the share of expenditure in engineering and technology has doubled.
Meanwhile, the expenditure on R&D by the private sector, out of total R&D expenditure, is low. As Figure
7.2 demonstrates, unlike in most developed countries where much of the R&D expenditure is by the
private sector (over 65 per cent in most cases), in Sri Lanka it is a mere 18 per cent. The bulk of R&D
expenditure in Sri Lanka is by the state sector (57 per cent). This has strong implications on the rate of
commercialization of science and technology research.

7.1.2 Performance on Innovation Outputs
The registration of patents in the country has fluctuated over time, resulting in the figures in 1997 and
2008 to be nearly the same. During the eleven years considered, the highest number of patents has been
recorded at 190 in 2004, while the lowest has been 112 in 2003.

Figure 7.5
Number of Patents Registered in Sri Lanka (1997 -2008)

Source: NSF, R&D Survey, 2008.

A significant feature of the trend is that before 2002 the majority of patents have been registered by nonresident scientists while the pattern has reversed since then. This could be an indication of improved
conditions within the country for the scientists to carry out research, but more analysis is required before
drawing any conclusions.

12

‘National Innovation System’ -- Reviewing Sri Lanka’s Performance

Table 7.1
Publication Trends in Science Citation Index (SCI) Journals
by Sri Lankan Scientists
Year

No. of Publications

2004

231

2005

239

2006

233

2007

269

2008

303

Source: NSF, R&D Survey, 2008.

Dissemination of research carried out by the Sri Lankan scientists through publishing in journals has been
gradually rising where in 2004 the number of scientists per publication has been around 11, which has
dropped nearly by half to around 6 by 2008.
A country's high-tech exports are another significant output measure of a country's ability to innovate and
commercialize their findings effectively. In Sri Lanka, the value of high-tech exports have fluctuated over
the years where it has increased from 2002 but drastically declined after 2008, recording an over two-fold
drop from US$ 102 mn in 2008 to US$ 45 mn in 2009, yet managing to improve by 25 per cent in 2010
(see Figure 7.5). The share of high-tech exports out of the total manufactured exports has followed the
same trend, recording 2.2 per cent in 2001 and falling to 1 per cent by 2010. The highest high-tech exports
in recent years were recorded in 2007 at US$ 108.6 mn while the highest share has been recorded at 2.3
per cent in 2005. While Sri Lanka recorded an average 1.8 per cent of high-tech exports share each year in

Figure 7.6
Performance of High Technology Exports from Sri Lanka (2001-2010)

Note:

Products with high R&D intensity, such as in aerospace, computers, pharmaceuticals,
scientific instruments, and electrical machinery.

Source: World Bank Database, http://data.worldbank.org/.
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the last decade, Korea recorded 75 per cent, Thailand 27 per cent, and Singapore and Malaysia over 50 per
cent.22

7.2 Moving from Research to Innovation - Industry Linkages, Financing,
and Commercialization
As articulated earlier, innovation is distinct from just research and it doesn't autonomously result from it.
The nexus of industry-research collaborations, appropriate financing options, and support for commercialization are vital drivers to move research to innovation.

7.2.1 Industry-Research Linkages
Unlike in most developed countries, many universities in developing countries like Sri Lanka have not
established sufficiently strong linkages with industry. Such collaborative efforts have become quite pronounced in the developed world, providing benefits to both parties. Industry obtains access to university
laboratories, talents research scientists and a pool of potential recruits. Universities receive industry's
financial support, necessary to conduct their work and expand their resources, and they also receive
feedback from industry to adapt research to the needs of the economy.
The Five Year Strategy of the Ministry of Technology and Research observes that, "at present very few
knowledge intensive companies and very little R&D that is required for innovation, is taking place in the
private sector. On the other hand, most of the R&D undertaken by Sri Lankan scientists end up as mere
publications in scientific journals with very few research outputs yielding a commercial product or a
process. As such, the contribution of R&D to the growth of our GDP at present is negligible" (p. 31).
Currently, in Sri Lanka very few examples of significant industry-research linkages exist. The most prominent one is the Sri Lanka Nanotechnology Centre (SLINTEC), which is a first-of-its-kind initiative bringing
together leading private sector firms together with leading Sri Lankan nanotechnology scientists.
SLINTEC, established in 2008 as a private Company is a Rs. 420 Million venture with the shareholding of
the Company owned by GOSL (50 per cent) and five Private Sector Founder Promoters (50 per cent
collectively). The Government of Sri Lanka shares are held through its nominee, NSF, and the five private
sector "founder promoters" are: Brandix Lanka Ltd., Dialog Axiata PLC, Hayleys PLC, Loadstar (Pvt.) Ltd.,
and MAS Capital (Pvt) Ltd. In its first full year of operations alone, SLINTEC was able to secure five
international patents on nanotechnology products, including carbon nanotubes, nano fertiliser and nano
rubber. This is impressive when compared with Sri Lanka's historic average of 1.8 total international
patents per year.23
More recently, a leading private enterprise Laugfs Holdings Limited set up a joint venture with SLINTEC to
set up the country's first plant to produce titanium oxide from mineral sand. The new venture would allow
value to be added to mineral sands, which have so far been exported from the country in raw bulk form.
The setting up of the plant will allow production of titanium dioxide from ilmenite obtained from mineral
sands extracted from Sri Lanka's Pulmoddai region. SLINTEC is also spurring international collaborations.

22

Ministry of Technology and Research (2010).

23

Ibid.
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One of the most noteworthy recent examples of success in research-to-market technology development is
the development of nanotechnology-based plant nutrition solutions by the SLINTEC. In a first of its kind
for Sri Lankan science, the scientific journal publication on the slow-release fertilizer which was developed by SLINTEC scientists together with Hayleys Agro as the private sector partner, had been picked up by
a foreign entity which offered to buy the patent and commercialize the product. The firm, Nagarjuna
Fertilisers and Chemicals Ltd. of India, purchased the required patents from, and signed a strategic technology development partnership with, SLINTEC in a deal worth US$ 3 million.
Similar industry-research partnerships in areas aside from nanotechnology need to be cultivated, drawing
encouragement from SLINTEC's successes. There are some limited examples of this, for example, in the
ceramics industry (see Box 7.1) and in the mobile communications industry (see Box 7.2). Sri Lanka can
learn from other country experiences as well. For example, Taiwan Province of China has used R&D

Box 7.1
Ceramics Council Attempts Research-Industry Collaboration
During 'The Competitiveness Programme' funded by the USAID, the ceramics industry cluster (Ceramics Council) established the Center of Technical Excellence in Ceramics (CENTEC) through a partnership among Sri Lankan ceramic manufacturers, suppliers, the government and universities. CENTEC,
opened in 2007, was aimed primarily to be a lab which will investigate ways in which the industry can
cut costs, improve production efficiencies and enhance quality of ceramics products.
The centre, modelled as a Private-Public Partnership (PPP), was funded by several ceramics industry
firms through both cash contributions as well as donations of equipment. Additionally, the USAID
funded a few pieces of expensive testing equipment. The centre was set up as a limited liability
company with a Board of Directors (comprising mostly of the heads of the ceramics industry firms),
was housed as a small unit within the government Industrial Technology Institute (ITI) premises, and
had links to the universities of Moratuwa and Peradeniya in Sri Lanka and Alfred University in the
USA.
Although initially hailed as a model for industry-research collaboration that other sectors could emulate, there does not appear to have been a significant contribution of the centre to enhancing performance in the ceramic industry. However, this cannot be conclusively judged as no evaluation has been
conducted. The critical constraint to its operations is the lack of a full-time centre manager. The centre
has found it difficult to attract and retain a dynamic centre manager due to the limited scope of the
centre's work. Moreover, the staff of the centre (mostly ITI technicians on secondment) had not sought
to actively engage with the industries, seek projects, offer testing services, etc., and rather waited for
them to approach the centre.
Although the performance has been lacklustre so far, the ceramics companies had been satisfied with
the few testing projects that had been undertaken by the centre in the past. It appears that the ceramics
industrialists recognize the importance of the establishment, and discussions are underway to restructure and revive it again. As part of the restructuring process, appointment of a second tier of directors
is being mooted, which will comprise of the most senior technical officers of each firm. This aims to
ensure that each firm takes a greater interest in the centre, and engage it in research and testing.
Source: Author's interview with former President of Ceramics Council and current Board Director of the CENTEC, and
Lanka Business Online (LBO), 'Lab Edge - Sri Lanka opens ceramics R&D lab to enhance competitiveness', 5th
April 2007 http://www.lankabusinessonline.com/fullstory.php?nid=1326052179 [accessed on June 13th
2012].NSF, R&D Survey, 2008.
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Box 7.2
Telco Giant Dialog Axiata Partners Moratuwa University for Research Lab
The first ever research lab for Telecommunication Technologies Research was opened at the Moratuwa
University, which is acclaimed to be one of the best in Sri Lanka for Engineering and Telecommunication Programs. The first of its kind in Sri Lanka, the laboratory, which specializes in Applied Mobile
Telecommunication Technologies Research, was set up as a part of Dialog's social investment towards
uplifting and facilitating research & development and higher learning in Sri Lanka.
Applied research projects and product development initiatives, that are beneficial to the industry, and
are academically challenging are undertaken by the laboratory, whilst providing for technology transfer
with similar research bodies. New ideas in wireless communication, which encompass the spheres of
designing, prototyping, testing, and training, are explored, with the objective of developing new products and services that will serve the purpose of taking Sri Lanka to the forefront of mobile technologies,
thereby ensuring Sri Lanka's place in the challenging and evolving world of mobile technology.
Two creations of the laboratory - a remotely activated GSM alarm device and a learning management
system - are being used in two Dialog-supported national initiatives namely, the Disaster and Emergency Warning Network (DEWN) and the Digital Bridge respectively.
Note:

"The Dialog-University of Moratuwa Moratuwa Mobile Communications Research laboratory is a realization
of the University's dream to actively interact with the private sector for mutual benefit, through the development of relevant and innovative technologies" - Prof. Dileeka Dias, Director, Dialog-University of Moratuwa
Lab.

Source:

Dialog Axiata website, available at http://www.dialog.lk/about/responsibility/outreach-cr/research-lab/

consortia to foster cooperation between laboratories in the government-funded Industrial Technology Research Institute and local private enterprises. This joint effort has resulted in technology transfer and
innovative processes and products.

7.2.2 Commercialization
Commercialization is the final stage of a process of innovation (see Figure 7) where a product has come
from a research and development stage to a market-ready product. This is the most challenging part of
technology-based innovation. Support for commercialization (in terms of product development, patent
applications, and finance for business spin-offs), essentially the pinnacle of an innovative process, is
lacking in Sri Lanka.
According to the Sri Lanka Inventors Commission (SLIC), several inventors in the country have been able to
commercialize their inventions, noting that at present there are fourteen commercialized inventors in the
category of Rs. 1 million capital or less, six with Rs. 1-5 million, two between Rs. 5-10 million, and five
with a capital of over Rs. 10 million.24 In Sri Lanka, independent inventors have limited options to build
and refine prototypes in preparing for commercialization. University facilities are already resource-constrained and may not be able to offer free or concessionary-rate services to build prototypes, while private
firms are unlikely to provide these services unless the technology can be ex-ante acquired from the inventor
and owned.
24

'Creation of Sri Lanka Inventors Business Chamber to boost inventions mooted', Sunday Times, 15th April 2012, available at http://www.sundaytimes.lk/120415/
BusinessTimes/bt018.html [accessed on 10th May 2012].
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A recent example of efforts to support commercialization through "techno-entrepreneurship" by the government is the unique 'Technology Marketplace' hosted by the Ministry of Technology and Research held
in late 2011. The initiative, hailed as a success for a first-time event, brought together all of the government research institutions together with interested private sector parties, to see if productive partnerships
to commercialize research can be forged.25

7.2.3 Financing
Financing innovations is a key challenge in Sri Lanka. This challenge is particularly true for small and
medium enterprises (SMEs) in the country. In an environment where general access to finance for SMEs is
a severe constraint,26 finding finance for innovations maybe tricky, as banks are already risk-averse when it
comes to SME lending.
While some efforts are being made, for example by the Sri Lanka Inventors Commission (for example, in
allocating funds to support patent applications and inventions labs for proto type building) as well as the
National Science Foundation (particularly in funding start-ups, see Box 7.3), this needs scaling up and
made accessible to more individuals and institutions.
Venture Capital (VC) is an important financing source for tech start-ups globally, and was a critical success
factor in creating the booming IT industry in 'Silicon Valley', California. Previous attempts at VC showed
mixed results, with some trail-blazing firms emerging as a result of it, but also a sudden decline in VC-led
activity (see Box 7.4 for more). Currently, VC activity in Sri Lanka is very tempered and the government

Figure 7.7
The Process of Innovation
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Source: Sri Lanka Inventors Commission Strategic Plan (2012-2014).

25

"Technology Marketplace hailed as great success", Daily Financial Times Online, 26th October 2011, available at http://www.ft.lk/2011/10/26/
%E2%80%98technology-marketplace%E2%80%99-hailed-as-a-great-success/ [accessed on 20th April 2012].

26

Wijesinha (2010), 'Post-Conflict, Sri Lanka's Enterprises Struggle to Grow', 'In Asia', The Asia Foundation Blog available at http://asiafoundation.org/in-asia/2010/
10/13/post-conflict-sri-lankas-enterprises-struggle-to-grow/.
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Box 7.3
National Science Foundation Launches Grant Scheme Supporting Tech Start-ups
The National Science Foundation (NSF) has recently called for applications for a new technology grant
scheme called "Support for Start-up Businesses Based on Novel Technologies". It states as its rationale,
"having considered the fact that many research and experimental development projects are confined to
laboratories without progressing into commercial applications and also with a view to develop an
entrepreneurial culture among researchers/scientists/engineers in the research institutes and universities…". The scheme aims to provide an opportunity for start-up companies or spin-offs using university/institute-based new technologies. This grant programme rightly identifies that entrepreneurs often
find it difficult to obtain necessary seed funding in financial markets given the financial risks involved
in establishing technology-based start-up companies or corporate spin-offs stemming from novel technology research and development.
The objectives stated by the NSF for this grant scheme are:
-

Convert University and research institute research outputs into marketable products/services.
Encourage scientists, researchers, and engineers to become successful entrepreneurs.
Encourage establishment of new technology-based firms by state and non-state organizations
and individuals.
Promote technology transfer and commercialization of new technologies.

Source: National Science Foundation website www.nsf.lk [accessed on 29th May 2012).

would need to revisit the past experience and see how best to stimulate the VC industry in Sri Lanka once
more, with a particular focus on aiding innovation.

7.3 Talent Pool for Innovation - Investing in S&T Education
7.3.1 Supplying the Relevant Talent Pool
Building a qualified pool of individuals geared towards S&T and R&D will be critical to Sri Lanka's
innovation ambitions. Education - especially science education at all levels - is important not only for
increasing general science and technology literacy, but also to build up a critical mass of scientists,
researchers and engineers. While these are indicated as priorities for Sri Lanka by the Government, under
the Knowledge Hub initiative put forwarded in the Mahinda Chintana: Vision for the Future, several
supply-side bottlenecks need to be addressed, and have been emphasized in IPS (2011) as well. Although
in the higher education section of 'Sri Lanka: Emerging Wonder of Asia' document it states that, "…higher
education policy will focus on [….] (c) fostering a culture of research and innovation…", it is clear that this
will be a major challenge by virtue of the fact that very few students are engaged in science and engineering
courses at Sri Lankan universities.27 Compared to a distinct knowledge-led economy like Singapore, where
the majority enrolment is in engineering sciences of nearly 30 per cent, in Sri Lanka the majority enrolment
is in Arts of over 30 per cent (see Figure 7.8).
Yet, this cannot be only attributed to A/L graduates preferring arts and humanities streams over science and
engineering, it is, more critically, a reflection of the limited number of schools that offer science stream
classes at A/Ls, thus constraining those interested from undertaking it. Only 10 per cent of all secondary
27

This is of course, aside from the broader challenge of expanding tertiary education in Sri Lanka, where at present of more than 1000,000 deserving students only
around 15 per cent who gain the necessary A/L qualification are able to enter into University (Source: IPS, 2011).
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Box 7.4
Previous Efforts at Venture Capital in Sri Lanka and the "Banker's Trap"
The VC industry in Sri Lanka emerged in the early 1990s, resulting from a government decision to
provide fiscal incentives for VC funds (tax deductibility for investment in approved VC funds and a 10year tax holiday for VC profits). Prior to 1990, no VC firms existed in Sri Lanka. However, by 1992
there were seven.
The two development banks at that time, National Development Bank (NDB) and Development Finance Corporation of Ceylon (DFCC), one state bank, People's Bank, one private bank, Commercial
Bank, two investment banks, DCIC and Asia Capital, and one finance company jointly with another
private bank, Central Finance/Hatton National Bank (HNB) floated VC subsidiaries, launching 7 VC
funds. By the end of 1992, all seven funds were qualified and in the years 1993-1996 they made 76
investments, an average of just over three investments per year, per fund. The average in 1997-1999
dropped dramatically to less than one investment per year per fund. This drop reflects that the funds
had invested much of their capital by 1997. The per-investment average (for the decade) was about LKR
10 million.
The total funds base of all seven VC companies was around LKR 1.5 billion. All seven VC companies
collectively invested LKR 1 billion in 101 projects during the 9 years from 1991 to 1999. A study
funded by USAID and conducted by an American expert John Burr revealed that the performance of
only 1 out of the 101 investments truly qualified as a 'successful VC investment' in terms of a return
equal to a significant multiple of the value of the original investment.
The successful VC investment was Millennium Information Technologies (MIT). The VC fund PVIC
was the only company to invest in MIT when it first bid for the computerization contract at the
Colombo Stock Exchange and required to expand. PVIC invested LKR 7.5 million in 1996. In 1999,
PVIC sold its stake to a foreign fund for LKR 43 million, a 573 per cent return on investment. Subsequently, MIT sold out to the London Stock Exchange for US$ 30 million.
The defining feature of all these VC companies, as clear from the list of VCs given above, was that they
were all subsidiaries of banks. The Boards of Directors of these companies were filled largely by
veteran bankers. Moreover, even much of the senior management positions of the VC funds were taken
up by bankers seconded from the parent companies. An important feature of banking is 'downside
protection'. Bankers are, by training, keen to minimize the overall risk of an investment portfolio by
diversifying across the different variables such as the sector, stage of growth, and size of investment.
This was in line with the standard investment theory of hedging against the downside risks of an
investment portfolio by investing in assets whose movements are negatively correlated with each
other.
Essentially, the funds were managed by bankers with a banker's mindset rather than by venture capitalists with a venture capital/risk capital mindset. In deciding on the investments, they chose 'moderate
risk, moderate return' projects, with a heavy focus on 'downside protection' as highlighted earlier. As
the VC companies rarely had industry experts, enterprise experts, and those with strategic business
development expertise, these funds did not really pick 'winning firms', i.e., firms with high intellectual capital and extremely strong upside potential if the right guidance and hand-holding was provided. Furthermore, as the VC companies employed predominantly bankers, the firms that received the
investments received little or no management, operational, and strategic input from the VC Company.
By the early 2000s, many of the companies invested in by the VC funds had either returned only
modest returns or had under-performed completely, and consequently, many of these VC funds themselves failed.
Source: Wijesinha (2011), 'Introducing Venture Capital for Traditional and Small Enterprises in Sri Lanka', Briefing Paper,
Policy Strategy Committee, Ministry of Traditional Industries and Small Enterprise Development, April 2011.
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schools in the country have science stream at the A/L (Grades 12-13).28 This naturally restricts the number
of students who are able to gain admission to science and engineering programmes in university. Moreover, there are significant spatial disparities as well. As noted in IPS (2011), even schools that do offer
science education are not rationally located, with the majority located in the Western Province. The
School Census (2008) of the Department of Census and Statistics reveals that there was one school with A/
L science stream for every 400 km2 in Mullativu and Vavuniya and for every 200 km2 in Mannar, while
there was one for every 10 km2 in Colombo, 25 km2 in Gampaha and 45 km2 in Kandy. It also revealed
that 80 per cent of schools in Killinochchi did not have science labs, while only 11 per cent of schools in
Colombo and 10 per cent of schools in Gampaha suffered the same problem. These issues become
especially pertinent in Sri Lanka post-war context where inclusive growth and equity in economic opportunities need to be central concerns.
At the qualified-professional end of the spectrum, too, Sri Lanka fairs poorly but has been showing improvement. Sri Lanka records only 237 researchers per million people, well below the developing country
average of 374.29 However, the total number of S&T personnel has increased from around 27,000 in 2004
to around 44,000 in 2008, recording over 60 per cent increase (see Figure 7.9). This stems mainly from the
expansion in the state sector, recording over two-fold increase, with the higher education and private
sectors expanding only marginally. However, the number of scientists has marked a declining trend over
time, where the number between 2004 and 2008 records a significant fall by around 700. Scientists in the
state and private sectors have improved in numbers while in the higher education sector it has dropped
considerably. Comparison of 2006 and 2008 status, nevertheless indicates that all three sectors are improving in terms of the strength of scientists.

Figure 7.8
Tertiary Education Enrolment by Subject Area - Sri Lanka vs Singapore
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Figure 7.9
Science and Technology Personnel* by Sector (1966 - 2008)

Note:

* S&T personnel include all scientists, technicians, supporting staff involved in S&T
research, service and management activities.

Source:

NSF, R&D Survey, 2008.

According to Gamage (2008), Sri Lanka produced just 2.5 PhDs per year on average during 1991-2000 in
7 universities. Meanwhile, qualification levels of universities faculties remain poor, with 23 per cent of
Humanities and Social Science teachers having only a Bachelors degree and 33 per cent having a Masters
degree from the same university.30

7.3.2 Human Resources in Science and Technology31
The demand and supply of highly skilled personnel, although often studied separately is essentially one
concept that indicates a country's readiness to adopt technologies and later innovate. The OCED (1995),
in its 'Canberra Manual', conceptualized this readiness indicator and referred to it as Human Resources for
Science and Technology (HRST).
The Manual defined HRST in terms of both educational attainment and occupations. Accordingly, HRST
was defined as persons with tertiary level education and persons working as Specialized Managers, General
Managers, Professionals and Associate Professions, as ordered in the International Standard Classification
of Occupations 1988, regardless of their educational attainment.
During 2009/2010 Sri Lanka's labour force counted 1.6 million HRST personnel. Out of the total HRST
count only 219 thousand were qualified to be categorized as HRSTCore (HRSTC) - both educationally and
occupationally qualified. 129 thousand out of the remaining HRST personnel were only educationally
qualified (HRSTE) and 1,219 thousand were qualified by occupation (HRSTO).

30
29

Gamage (2008).
This section draws from a draft paper titled 'Human Resources for a Knowledge Economy - Placing Sri Lanka Among Global Benchmarks' prepared by Harshanee
Jayasekera for the Sri Lanka Economics Research Conference 2012.
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Table 7.2
Sri Lanka's S&T Human Resources by Category (2009/10)
Category

Number of Persons

HRSTE

129,057

HRSTC

218,629

HRSTO

1,218,973

HRST

1,566,658

Source: Authors' calculations based on DCS (2009/2010), Labour Force Surveys.

Ideally, a major part of the count of HRST should consist of those both educationally and occupationally
qualified to be in science and technology work, where the demand for highly skilled persons is met with
adequately qualified supply. But, in the case of Sri Lanka, majority of the HRST pool were only qualified
by occupation. This suggests that either the demand for highly skilled persons for S&T occupations are
unmet or that it is relatively easy to find employment in S&T occupations despite not having ideal qualifications. A closer look at those HRST personnel only qualified by education (HRSTE) indicates that only
63 per cent of the sub category was employed in S&T occupations. Of the remaining HRSTE, 84,516 were
not employed at all and the rest were employed in jobs for which they are overqualified. The category of
HRSTE not working in occupations suited to their educational attainment suggests that better matching is
necessary between work and school. It is also plausible, given the trends observed in Sri Lanka, that a
higher number of tertiary qualified persons are 'queuing' for government employment. At the same time,
because tertiary education is almost entirely provided by state universities and majority of students graduate in fields of Arts or Humanities, the limited relevance of education to S&T occupations could also be a
reason for the number of HRSTE being employed in non-S&T occupations or not being employed at all.32
Out of the HRSTC, the highest count was 'General Managers' followed by 'Teaching Professionals' and
'Associate Teaching Professionals'. Despite ideal qualifications, the likelihood of 'Teaching Professionals'
and 'Associate Teaching Professionals' (except 'University Teaching Professionals') contributing to an
innovation-driven economy is small. However, 'General Managers' could, in theory, actively contribute
towards an innovation driven knowledge economy, as they would be taking important decisions regarding
new technologies and knowledge importation and adaptation.
Comparing Sri Lanka's performance viz. other countries and regions (where information is available)
questions the quality of the domestic labour force, where HRST is overrepresented by people only qualified by their occupation (78 percent of total HRST and 85 percent of total HRSTO). The European Union
had just over 30 per cent working with less than tertiary education (Tomas, 2008) and India had 65 per
cent of its HRSTO working with less than ideal qualifications (The Levin Institute, 2009). Even in terms of
educational attainment, the S&T focus of tertiary education is a critical constraint that holds Sri Lanka back
when competing with comparable countries, as highlighted earlier.

32

This observation is based on the data obtained by the University Grants Commission of Sri Lanka.

22

‘National Innovation System’ -- Reviewing Sri Lanka’s Performance

According to globally benchmarked indicators, too, Sri Lanka's performance shows the need for significant
improvement. The Global Innovation Index (GII),33 in its latest (2012) report, ranks Sri Lanka 94th among
141 countries in the overall index and 115th in the 'innovation inputs' sub-index. Sri Lanka's position on
almost all talent-related indices of the GII is far below India's, China's and Brazil's. Meanwhile, the
Global Talent Index (GTI),34 which measures the competitiveness of a country's talent pool, ranks Sri
Lanka 59th among 60 countries in 2011, and places the country last on the sub-ranking of 'quality of
university education'.

7.3.3 Simultaneously Addressing Demand Issues
The improvement of higher education will not be fully effective at stimulating innovation unless it is also
accompanied by an expansion of opportunities for graduates to apply their skills and talents. With a
significant amount of R&D activity occurring in the private sector, business enterprise serves as a primary
source of demand for S&T specialists. By providing employment opportunities and career paths for scientists and technologists, enterprises encourage students to enroll in scientific and technological fields. As
more students graduate with relevant skills and motivation, this growing pool of human capital will, in
turn, attract more enterprises to the region, thus creating a virtuous, self-reinforcing circle of technological
capacity development and R&D activity. Government could review whether firms, particularly SMEs, face
negative or positive incentives when hiring the university graduates. Possible positive incentives could
include tax breaks or financial aid, to support internships or offset the initial cost of hiring and training
new employees. Enterprises could also be encouraged to employ students as interns or part-time researchers, laying the foundation for later employment.

7.4 Incentives for Innovation
Incentives for innovation in Sri Lanka are mainly in the form of tax concessions and tax breaks for R&D,
and this too particularly through the most recent Government budget proposals (Budget 2012) announced
in November 2011. In Budget 2012, the following tax incentives were announced:
•

Reduction of income tax on research income from 24 per cent to 16 per cent.

•

Reduction in personal income tax of all those engaged in research and technology from 24 per
cent to 16 per cent.

•

Reduction in income tax on all institutions engaged in research and technology to 20 per cent
and such institutions are exempt from Value Added Tax (VAT).

•

Triple deduction in relation to research and development expenditure undertaken by enterprises through Government institutions, to promote private institutions to use Government
research facilities.

•

Government institutions to extend research facilities to SMEs at a nominal fee

•

Allocation of 50 per cent of research related income earned by Government institutions by
carrying out research for the private sector to be shared among such researchers as a promotional allowance.

•

Allocating Rs. 300 million to the National Research Council to encourage special research
that would facilitate economic development.

33

Published by INSEAD Business School and World Intellectual Property Organization (WIPO).

34

Published by Heidrick and Struggles, a global consultancy firm.
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These measures have been commended by private sector groups.35 However, interviews with leading
industrialists revealed that several key challenges may constrain the aforementioned incentives: (1) the
small number of suitable Government research institutions capable of catering to industry needs (the ITI
was the only one mentioned by those interviewed); and (2) the limited capacity in, and low-industry
orientation of, Government research facilities. However, this is a vicious cycle and needs to be broken.
Government research institutions cannot develop greater industry-orientation without kick-starting this
process. Meanwhile, Sri Lanka's private sector needs to be given confidence in the abilities of Government
research institutions, and for this their financial and human resource capacities need to be expanded.
Budget 2011 too had announced the granting of a research allowance to university staff and researchers to
incentivize them to conduct more research. However, the scheme has only been in place for less than a
year, and it is unclear as to the impact this incentive has had in terms of spurring more research among
university academics. Moreover, the budget proposal did not specify which areas of research this would be
applicable to, and it is likely that it is not a focused measure meant just for science and technology
research. Additionally, the element of innovation has not come in, where commercializing research is
incentivized through this allowance.

8. Importance of International Openness and International Cooperation
for Innovation
Much of the literature on innovation points to the importance of 'international openness' as an important
element in spurring innovation. The literature emphasizes that domestic innovation cannot be achieved
without greater openness to international trade and investment and greater access to international markets
(for instance UNCTAD, 2011).36 Technology transfer through heightened trade and investment linkages is
a key way in which the level of domestic innovation gets upgraded. Sri Lanka has not moved fast enough
on international trade and investment treaties. It is yet to agree on a CEPA with India, and no ambitious
treaties with other nations are in the pipeline (except for some ongoing discussions on the US-SL TIFA). Sri
Lanka needs to consider moving more aggressively on technology partnership agreements at least (like
between India and the US for example, see Box 8.1), in its thrust to become a knowledge hub, and for this
looking both East as well as West will be necessary.
As Sri Lanka's innovation capacity is at a nascent stage, it will be important to develop linkages with the
technology and innovation leaders of the global economy. In the midst of the antagonism stemming from
the issues surrounding the end to the armed conflict, Sri Lanka must find a strategic balance with the West,
particularly innovation leaders like the US. Despite its current economic troubles, strength of the US
economy lies in its capacity to invent and innovate. These inventions are converted into commercial or
military products at a rate much faster than in other countries. Many social factors and flexibility in
economic policies contribute to this innovative dynamism. America's Gross Domestic Expenditure on
Research and Development is the second highest in the world (next to Japan) and has consistently been
higher than the OECD and EU average. It accounts for a significant 43 per cent of all pharmaceutical

35

"National Chamber commends the 2012 Budget proposals", The Island Online, November 22, 2011 http://www.island.lk/index.php?page_cat=articledetails&page=article-details&code_title=39577 [accessed on 1 May 2012].
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patents, half of all medical patents and almost 20 per cent of all environmental patents. It publishes nearly
280,000 scientific articles each year, the highest in the world.
Meanwhile, Europe has its own leaders, especially Germany. Products with the insignia "Made in Germany" still command an unrivalled global position, re-known for their high quality and cutting-edge
technology. In 2008, Germany spent around 2.6 per cent of its GDP on R&D, well above the EU average
of 1.9 per cent. In 2009, firms based in Germany registered the 3rd highest number of patents in the world.
In an analysis of the world's leading innovation hubs, five German cities featured in the top 15 - Frankfurt,
Hamburg, Berlin, Stuttgart, and Munich. The country boasts over 750 publicly-funded research institutions, the highest in Europe. Yet, it is the German private sector that leads the way in R&D. Of the 62
billion Euros spent on R&D in 2009, more than two thirds was by the private sector. Germany's leadership
in innovation and its sustained focus on developing a highly skilled workforce is what will help it adapt its
economy well to the changing tides.
Closer to home, the Asian innovation leaders are China and India, but China is the clear front runner.
While the economic relationships between Sri Lanka and China appear strong at the moment, much of the
partnerships are related to infrastructure (ports, airports, railways, and roads). Sri Lanka can capitalize on
the friendly economic ties on another, possibly equally important front, technology and knowledge transfer for innovation. China has 708 researchers per million people compared to 119 in India. By 2009,
China had over 16,000 PhDs in science and engineering, while India had around 6,400. In 2007, the
Chinese filed 245,000 patents compared to 35,000 in India. China is set to overtake Japan as the second
largest spender on R&D after the US in the next two years.
But simply opening to freer trade and investment flows will not be sufficient to develop technology. For a
country like Sri Lanka which is at the relatively lower-end of the technology ladder, without government
support to building innovative capacity, could find itself languishing at the low-technology product spectrum, and lose competitiveness over time.
UNCTAD (2011) asserts that, "it is very difficult for countries trapped in a development pattern characterized by low-technology, low-skill, and low-learning specialization to change course without a concerted

Box 8.1
India Partners with USA for R&D Center
The agreement to initiate a Joint Clean Energy R&D Center in India was one major outcome of US
President Barack Obama's visit to India in 2010. India and USA pledged to make an effort to promote
clean energies through the initiation of this Joint Clean Energy R&D Center. The Joint R&D Center
will focus mainly on solar energy, energy efficiency, bio-fuels, clean coal technology and an integrated gasification combined cycle project that turns coal into synthesis gas. Apart from its contribution to sustainable economic development, the joint venture is also projected to contribute to the
Indian economy by creating a number of new jobs in India.
Source:

Environmental News Services (ENS)(2010) "India and America Are Indispensable Partners", 8th November 2010.
Available at http://www.ens-newswire.com/ens/nov2010/2010-11-08-02.html [accessed on 19th May 2012].
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shift in a large number of interacting markets and institutions" (p. 17). Foreign technology transfer, either
through trade, FDI, or through other channels such as international partnerships or contributions from the
Diaspora, can play a useful role.

9. Reversing ‘Brain Drain’ and Leveraging the Diaspora to Strengthen
Innovation Capacity
'Brain drain' was first used to describe the outflow of scientists and technologists to the United States and
Canada in the 1950s and early 1960s. Now it is used more generally to imply the outflow of technologically, professionally and academically qualified persons towards the developed countries and to other fastdeveloping countries (Giannoccolo, 2004). Davenport (2004) notes that 'brain drains' between home and
host nations are perhaps the most widely recognized demography of scientific and technical human capital
diffusion trends.
The problem of scarcity of human capital for innovation is exacerbated in many developing countries by
serious problems of 'brain drain' (UNCTAD, 2011). By some estimates, up to one third of R&D professionals from the developing world reside and work in OECD countries. With decades of conflict, security
and political uncertainty, and the resultant slow economic growth, Sri Lanka has faced significant 'brain
drain' over the past couple of decades. Consequently, academic and research institutions in the country
have not sufficiently expanded to absorb graduates in science and technology, and sufficient employment
opportunities in commercial sectors have been slow to emerge. The conditions of work are less attractive
in Sri Lanka than in developed countries, and professional opportunities are more enticing, funding is more
forthcoming, and there is a consequent lack of a critical mass of researchers required to create active
research communities.
Particularly concerning the 'brain drain' of the Sri Lankan scientific community, a study by Anas and
Wickremasinghe (2010) provides revealing insights. The study used a database of 220 expatriate scientists
and technologists available in the expatriate scientists' database of the Science and Technology Management Information System of the NSF. The study revealed that the most commonly cited reason by the
expatriate scientists for leaving Sri Lanka was to gain further qualifications and/or develop skills (71.3 per
cent), followed by better career advancement opportunities (59.4 per cent agreed). The study further
revealed that expatriate scientists were also concerned about the issues such as lack of intellectual leadership, suitable role models, recognition and incentive schemes, and excessive bureaucracy. However, on
the question of returning to Sri Lanka, the study was equally revealing. An overwhelming majority (96 per
cent) of the scientific community surveyed noted that, if their needs are adequately met they would be
willing to return to Sri Lanka. Of them, nearly half would consider prefer to work permanently in Sri Lanka.
Better working environment or working conditions as well as adequate salaries and benefits were the main
needs they would consider for returning. The study quotes a qualitative interview with a "senior manager
of a well-established private company" who had observed, "I acknowledge the fact that many private sector
industries in Sri Lanka have overlooked the issue of creating job opportunities for science graduates and
there is a very weak university-industry institute partnership. Since we offer better salaries to them than the
government sector, making use of them towards a knowledge-based economy should help reduce the brain
drain of the country".
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While providing a dynamic environment for graduates to engage in innovative activities and thereby stem
the brain drain, it is also important to encourage expatriate scientists to return to their native country.
Returning expatriates bring with them much-needed tacit knowledge about new scientific methods, equipment and promising areas of enquiry, as well as collaborative networks that they have built which can help
in national innovation efforts in their country of origin (Turpin et al., 2007).
Several countries have useful schemes aimed at this. For example, India's Council for Scientific and
Industrial Research provides temporary employment to highly qualified Indian scientists and technologists
returning from aboard as a means of eliminating the uncertainty and economic problems faced by potential returnees from abroad (Krishna and Khadria, 1997). Establishment of 'science parks' could also be
useful to provide a dynamic environment for expatriate scientists to return for regular periods and conduct
collaborative research with local partners, and teach or undertake specific projects at 'home' (Turpin et al.,
2007). Such science parks are currently established in India, China, Korea, and Thailand, among other
countries. The 'Sri Lanka Emerging Wonder of Asia' document states that such projects will be initiated in
Sri Lanka too, noting that "Two science parks will be established in the Southern and North-Western
provinces with a view to facilitating high tech industries to operate in a dynamic environment that enables
them to nurture ideas, innovate and develop. Science parks will contain fully equipped laboratories and
office spaces, innovation centres to bridge designers and industries and convenient amenities for both
local and overseas companies alike" (p.122).

10. Way Forward for Sri Lanka
With technological transformations continuing at a rapid pace, and the emergence of a globalised marketplace, all countries are under pressure to become more innovative. For Sri Lanka too, adopting existing
technologies and best practices, while of course gradually developing new ones, is the quickest way for its
products to move up the value chain and its economy as a whole to move up the development ladder. If
Sri Lanka is truly aspiring to be a Knowledge Hub, it needs to take the creation of an innovation culture and
an innovation system more seriously. Fostering a forward-looking innovation system, that supports knowledge-interaction among various parties, and commercialization, is critical. In Sri Lanka, the general underdevelopment of the individual components of the innovation system, as well as the nexus between them,
is a symptom of the low priority given to S&T and R&D investment over the past several years. This may be
largely attributed to the distraction of fighting a war. In post-war Sri Lanka, reversing this it will be a key
determinant of our competitiveness in the coming decades.
This paper stresses weaknesses on several fronts, which highlight the need for holistic policy action.
Greater investment in R&D is a must, but prioritizing the fields to which the funding should be directed
should be carefully planned. The R&D undertaken, without limiting to publications, should be taken
forward to research outputs with a commercial value so that there will be a contribution to the growth of
the national production. Instead of the present state where the bulk of R&D expenditure is by the state,
creation of an enabling environment for greater private sector involvement is essential if to better commercialize science and technology research. In moving from research to innovation, improving industryresearch association is key to adapt research to the needs of the economy. Focus on generating means to
finance innovation, scaling it up as well as making it accessible to more people/institutions should be
made. Expanding and deepening the talent pool is another area calling for urgent attention. Creation of
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more space in the science stream in the education sector is essential. On the other hand, attracting of
enterprises, both local and foreign, that will demand for the knowledge and skills of the scientists also
need to be addressed. Although Sri Lanka is in an advanced position in terms of incentivizing innovation
by way of tax concessions, if it is to ensure full utilization of these, upgrading the research capacity of our
state institutes will have to be seriously looked into, particularly in the areas such as industrial research
which had direct contribution towards the growth of GDP.
A key point made in this paper is that innovation is beyond just research. Innovations come from the
entrepreneurs who make them happen and ultimately depend on a society's responsiveness and ability to
transform research into something that adds value to people's lives, to the economy. Encouraging these
entrepreneurs with appropriate policy support for "techno-entrepreneurship" is important, for example, by
setting a conducive business environment, better access to capital through venture capital, incentivizing
commercialization of inventions, etc.
For a successful innovation policy to kick-in, it will need the firm backing of top leaders, such as H.E. the
President or the Prime Minister. It gives credibility to the vision and facilitates the adoption of key
measures for removing bureaucratic hurdles. It is also important to have efficient mechanisms that facilitate cross-departmental cooperation, as by its very nature, innovation policy concerns parts of government
that usually work independently. Therefore, this paper calls for a powerful National Innovation Council
chaired by H.E. the President or Prime Minister which can drive the innovation policy agenda at a national, strategic-level.
Sri Lanka could consider incorporating the term 'innovation' in the official name of the relevant ministry
mandated to overlook this area, as it would further demonstrate the government's commitment to the
concept and recognition of its importance. Several countries already have this. For example, the Ministry
of Economic Development and Innovation in Canada, the Ministry of Economy, Innovation and Development in Portugal, the Ministry of Science, Technology and Innovation in Malaysia, the Ministry of Science, Technology and Innovation in Denmark, the Ministry for Innovation and Technology in Austria, the
Ministry of Economic Affairs, Agriculture and Innovation in the Netherlands, the Ministry of Science and
Innovation in New Zealand, and the Ministry for Innovation, Science, Research and Technology in the
state of North Rhine-Westphalia, Germany.
Meanwhile, rewarding and recognizing innovations is important. In an environment where there are award
schemes for nearly everything in Sri Lanka, it is high time that a Presidential National Innovation Awards
scheme is introduced to promote and recognize successful innovations, particularly those that have resulted from industry-research collaborations. This should go beyond the currently operational Presidential
Awards for Inventors that takes a much narrower focus.
While much of the literature on the importance of innovation to economic development focuses almost
exclusively on its impact on building more productive and competitive firms and products, Sri Lanka needs
to look at the innovation imperative more holistically - on how it matters to society as a whole. Innovations would be important not just for firm-level progress but also social development. Innovations can
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lead to better ways of delivering public health care, safer and more efficient public transport, better
disaster warning systems, etc.
In summary, Sri Lanka needs to take a holistic approach to innovation if it is to succeed in building a
competitive economy capable of growing at a sustained, fast rate. Sri Lanka's competitor countries are
moving forward at a rapid pace, and making innovation policy a key priority in the coming decades will
determine how the country places itself in a rapidly changing global economic environment and delivers
high growth and increased prosperity for its people.
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