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\. INNOVATIONS - What, Why, and How
AND INDUSTRY

ur great scholar Cumaratunga Munidasa
orrce said "fr{uvu lYipayum |Yokuranu
Detya, Sumudou Pal lVeyi Ekuthuna,'

( the 'Nat ion which c ioesn ' t  do novel  th ings -
lnnovations- u,il l be bogged in the same place for
ever ' ) .  I Iow t rue i t  is !

Wel l ,  th is  appl ies not  only  to  a nat ion but  to
individual inclustr ies as well .  Recent past shows
lnarly examples. lf our industries, instcad of crying
and blarning the cheap imports, took intelligent
steps to be innovativ.e and to make their products
more competitive thcy would liave by noiv been
cornrnanding a substantial porlion of- the rvorld
market of their respcctivc products. Doing the
same old thing, making the samc old product the
same olc l  way,  lcads thcm nowhere.  Bet ter
compctitiveuess could be achieved only through
two major steps. One is the improvement of
productivity through better and rnodern teclmology
coupled rvitli bettcr managernent. f'he other is
I N N O V A I ' l O N .  I n  t h e  h i g h l y  c o m p e t i r i v e
a t rnosphcre  o f  p resen t  days  i t  i s  a  case  o f
"Innovate or Perish". Competition is not only from
imports but also fiom other and more innovative
manufacturers.

Our ancient engineers were highly innovative.
Irrigation net works and massive structures are
ample eviclcncc of thcir crcativity. Era of king
Parakrarnabahu saw the bcst sirip building industry.
Occupation of our country by Europeans and the
resultant cmshing of local talents, particularly from
early nineteenth century by the British, prevented
us enjoying the beneflts of industrial revolution.
They not only cmshed our tcclurology, but also
destroyed our  conf ldence,  and conver ted us
virtually to a "nation with slave mentality" which
is dependcnt on lvest, even to date to a great
extent, evcn for earch little bit of technology and
machinery, let alone the cultr_rre and social values.

1'hey werc successful in achieving their aim. It is
high t imc that rvc lvakc up from this deep
slumber.

Even rvith such setbacks wL: were stil l having a
substantial agricultural machirrery rnaking industry.
We rvere in the forefront of 'fea, 

Rubber and
Coconut processing teclurology and were exporting
"Made in Ceylon" rnachinery to countries such as
Malaysia and India etc., eveu as late as sixty years
back .  S ince  independencc  we  were  mere ly
consuming our wealth and resources without
replenishing them. So here wc are in this pathetic
situation now, while ntany countr ies such as
Singapore, Malaysia, Korea etc., which were far
below us at that time, are now way ahead of us
thanks to our politicians. Most of our industrialists
too were happy as long as they could meet the
"bottorn line". They starled realizing their mistakes
only after they were overtaken by their cornpetitors
and  a lso  by  impor ts .  A  f c rv  seems to  have
recognized the need to improve and ,Innovate'

their products and are doing well. Yet the majority
of our industries stil l seern to have not realized
that  i t  is  a  case of  e i ther  " innovate"  or  , .get

perished".

WIIAT AITE TNNOVATIONS AND
INVENTTON?

The word "Innovation" is defined as "bring in
novelties" "make changes" (thus change with a
novelty, make new). Innovative products can be
ach ieved  on ly  th rough  Innova t i ve  Des ign .
'Innovative design' is couversion of knowledge to
technology through cretrtive design, and needs
'Imagination' and'Creativity' . Einstictl once suitl;
"Creutit'ity is more importcrrtt tltan knowledge".

An innovative step mav be small ,  substantial
or major, but i t  should essentialty bring in
some form of improvement to the procluct or
the process, may it be querlity, functionaiity or
perfrlrmance, safety, markct value, or economic.
Innovation usuarlly makcs an existing product better
through a novelty brought in, but if the novcl
product  developcd is  sorneth ing conrp lc tc ly
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new, or earlier non:cXistent then it is called
an t lnvcntiont. Inventicn thus is a major step
forward in technolosv iiont.

Consider the intennittcnt rvipcr of a car. Vehicle
drivers know that u'hcn it is oniy drtzzling, a
continuously operating wipcr is t,ery inconvenient
and thus it l ias to be rnanually sr,vitched 'on' and
'off irom tirne to tiinc. An innor,'ative person
observed this and devclopeci the intermittent rviper
furrction r,r'hicli is nc!',, fitted in almost ail present
day vehicles. I)oes this innovation need vast
acadcrnic knowledg,:', ' -i iris 

may seem a vcry
simple innovatiolt ,  yct rt  neecled irnagination,
creative thinking, anci an inquisitive n:ind tc, make
this irurovation. This is an cxan-lpie of a small step,
but wit ir  a giant appl icat ion. I lar l ier we used
' lounta in '  pens.  A hai i  ro i lcd on a layer  o i ' inc '
rvill gc-'t wet anC il it is re-rolled on a pai)er that ink
aclhercd on tire baii u,ill be transferreci on to the
paper, and thus rvill 'rvrite'. This is a well known
fact. So sorne innovalivs itcrson rnade use of this
prir iciple to makc a bal l  point pen u'hich has
become a par-t anci ltarcei of oui' lif'e nol'.

Ilyilraulic cylinders v, e re knorvn foi'nrany ycars.
But i t  was not used in steering sysicln of a motor
l'eiriclc til l one creative tierson inncrvativcl-v used
it.  to cievclop 'porvel sieering' systern. 'ABS'

br-aking sr, 'stcm as r.vcl l  as 'Ajtbag' uscd in motor
vehicics, too are sui-rsi.e irtiai i:urclvations.

Cr: thc otlier hand thc rlcvc.lopincnt o{"laser' is a
rnajor innovation and is an invcntion.I)c'"'eloprnent
of thc tclephone Lry Ciaharn l lei l  and Radio by
N'larcorri wel'e ma.jor sicps fonl'ard in Technology
an.,i arc in'n'cntions. I)c','ciopment of N4obile pirone,
Diqi ir lcarnera and TV are also ir lventions as t l tev
',i/crc not available be l"ore that.

IVIIY INNOV{I-[I?

" S u n $ c t "  a n d  " S u l t r i s e t t  P r o d u c t s  a n d
In t l  us t r i cs :

Any item or product, i i icluding a system, has its
"maturity period", "ltar,'clays" and thcn "graduall,rz

Lreconres obsolete" ireving L'reen overlaken and
superseded by betlr:r tnd ire'ul,er gellc-ration of

l.rrorlucts. (T'his i,y t,ct'.y sinilor to rhe ,stoges of
iifc in i; hunuin or il:i.,,- Iiying being). A product

or a process r,vhich is in the stage of iosing its
competitiveness is called a "sunset", while the
newer and better options and replacements which
are becorning lnorc and more colnpetitive arc-
callcd "suni:ise". These are applicable to industries
as well. Any country or industry should shift frorn
"Sunset" to "Sunrise" as applicable in their specific
contexts even fortheir sun'ival, let alone 1o prosper.
fhis can be achieved only througir continuous and
innovative upgrading of products ancl processes.
Innovations and Innovativc l)esign, carr icC
out in our own country itself, is thus essential
to accomplistrr this.

Developmcnt  Stages

N crv I y I n du s; tri a I i s ed C ountri e s (lr[ C s), p art r cu l arl y
in the Asian region irave gonc tirrough several
stages i,vhich are 'F-actor drivcn' r,vliich co\/ers
both '[mport substitution' and 'Expctrl oricnted',
'Investrncnt driven' rvlrerc lieavy investrnent,
including FDIs, on rnachinery and equiprnent and
o ther  inves tments  inc lud ing  in l ras t rnc tu rc
deve lo l rment  t t tok  p iacc ,  and  ' InnovRt ion

d r i v e n ' .  I f  S r i  L a n k a  i s  t o  a c h i e v e  r a p i d
industr ial izat ion, i t  is necessary that both 'Factor

d r i ven '  and  ' Inves t rnen t  c l r i ven '  s tages  be
completed quickiy wir i le sirnuItaneousiyIuniping
to the 'innovation driven' stage

tTechno logy  Basc t ,  'Knon ' l cdgc  Basc t  and
'Patents '

No idea, conccpt or discovery is o1'any use uulcss
and unti l  i t  is conl 'erted to a tangible procluct
through design" Livcry such dcsign v,'i l l Lrc air
arJvance in thr: technology liont oi a ccl,-ri'rtr_v. A
countrv 's  dc i ,c lop i r lent  ls  propor t ional  to  i ts
tecirnolcsy base ratlier than the knor.r,ledge base.
A "Patent" is a step fbnvard in tcchnology front
(wirile an article in a learnccl jounlal is -usually,

oniy a step fonvard in the prire kno'uvledge front)
and thus the nurlber of "Patents registr:reil in a
ccluntry by i ts nationals" is a lneasure of the
courrtry's technoiogical, and thus the economic
growth. A look at the Sri Lankatr patent rcgistry
clearly sht-rws n,here we arc itcacling. According
to f igures in late 1990s the number of patents
registered in LfSA is in thc rarlse o1'30,000 per
year. .Tapan too is nearly. salne. Even the t iny
Singapore records errr;und 300f'l iratcnts a year.
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\- Thesc figr.rres sliow tl're strength oftheir technology
bases and also the prosperity (material).  I Iow
about Sri Lanka? We registered about 25 to 30
patents por  year  by our  c i t izens (Now i t  has
inc reased  to  abou t  60 ) .  Doesn ' t  th i s  c lea r l y
demonstrate our pathetic situation? And arnply and
clearly cxplain whcre u,e have gone rvrong?

What should thcn lre donc:

Prof Petcr I I i l ls ol lce said "1/ 'o countrv hos the
intellectuul resources to dcsigrt what its pcople
want ctnrl tltc will to int,c;^t in the creation of
thosc protlucts, thert it cctn ovoid exploitutiort
b), ctth","t  crnd prot, icle the v,ealth thet cort
cnsure u l tuppy, hcalthy urtt l  v,el l  edtrcoted
populution. It raises itself obove being merely
a providcr of cheup labour emd gives its people
thc mesns to reap thc prima benefits of motlent
irtdustrv". Though he said this in rclation to UK,
he seems to have addressed us directly. We are
still (to a grcat extent) tnere providers of slave
labour, in the lbnn of housemaids, to middle-
eastern countr ics and thcn cheap b lue-col lar
rvorkers.  Fronr  recent  we have cornmenced
providing cheap',vhitc-col lar labour as well .

Don't rve have the ' Innovativc' capabil i t ies? We
surely do have. Do rve har.,e the will to invest in
the creation of such innovations? Wcll  that is a bit
doubtful, juclging fron-r what we see. IIow many
industr ies are real ly involvcd in innovatively
improving their products? Or even arc aware, or
realized, the irnporlance of innovation? Well there
are no alternatives or shortcut rnethods, other than
being innovative, for any industry to prosper or
even to survive.

IIO\,VTO INNOVATE

Oniy a very fcw o1- our engineers and scientists
are really Innovative. Most alxoltg them too rely
on their intuitior-r and gut f'eelings fof innovations.
l ' h i s  w a s  t h e  m e t h o d  o f  i n n o v a t i o n  o f
yesterycars. Innovativeness no longer need be a
born talent. I t  can now be taught. inculcated.
developed and nurtr-rred. One of the most imporlatrt
and cardinal point in 'Innovation' is Not to jump
to the first solution that comes to your mind.
Keep your eyes open and observe, not merely
see. Look for all the, or as many as possible, options

for solving a given problem and select the optirnum
solution frorn alnong them.

Most irnpofiant advice for'Innovative Design' is,
"f)on't  try to f ind a conccptual dcsign, but
lct i t  conlc through proper analysis". Rather
than starting with a 'Concept" or a "Conccptual

design" the design process is cornmenced with a
clear understanding of the 'User Needs" (or what
user expects f iorn the product).  From this is
d e r i v e d  " I J n g i n e e r ' s  P e r s p e c t i v e s "  o r  t h e
specif icat ions of the product to be developed.
Design requirements arc divided to several 'Main

problems' and each is attackecl separately through
a process of finding as many solutions as possible.
That is;

1 . I)on't try to solve all the problerns at once.
Break thern down to 'sub problerns' and
attack eerch sub problem separately and
one by one.

2. 'f)on'tjump to the first solution that comes
t o  y o u r  m i n d ' .  A l w a y s  l o o k  f o r
alternatives and dil'fbrent options, as much
as you can think of.

3. Discuss with your friends and colleagues
and do 'brainstonning', to get ideas liom
others as well. (7\t,o or tnore bruins ure
ulwal,s bctter thun onc single brain).

4 .  D u r i n g  t i r i s  p r o c e s s  c o m e s  i n  t h e
" I n n o v a t i v e  '  p a r t  w h e r e  ' A d a p t i v e

hl-rovation' plays a major role.
5 .  T h r o u g h  a  p r o c e s s  o f  c h e c k i n g

cornpatibility and elimination, arrivc a[
several possible compatible sub solution
sets or cornbinations. ' fhese 

are cal led
'Candiciate solutiorrs. Irrom among these
the 'Clonceptual Solution' is arrived at alier
tho rough  ana lys is  anc i  se lec t ing  the
optimurn of such several alternatives.

Now you have the best possible "Clonceptual

Design". If you were innovative and creative in
arriving at your sub solutions. yor.r now have an
innovat ive conceptual  design.  An innovat ive
designer may even conrc up rvith a dcsign. a
solut ion to a problcm of a user. n,hich thc user
never lvould have intagincd possiblg. I t  is norv
simply a case of detai l ing the dcsign, which can
be done in the conventional or standard lnaulter.
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This method had been practically tested and found
to be very effective. Experience with our own
undergraduates harre amply proved this

Adaptive Innovation

Here something or feature already known / used
in some other field or application, but not available
in the product being dealt with, is incorporated in
the  new des ign  adap t i ve ly  to  g i ve  some
improvement(s), sorrre novel feature(s). Flere
somebody else's ir"rvention or available knowledge
is made use for better or more applications. For
this considerable prc-thinking is needed, assisted
by the knowledge and experience of the designer.
Actually this is a process where the brain is doing
a sorling and taliying process and suddenly finds a
tallying solution or option with previous experience
or knowledge.

Development of ' laser' was a major innovation
and is an invention. This r,vas initially developed
for some other apnl icat ion. Then i t  has been
adarptively used in tlie 'CDs'. Thus laser reader in
CDs is an adaptive innovation in that field. Similarly
cven a sirnple laser pointer used during a lecture
is an adaptive innovation of pointers. Again eye
surgery equipment  used to remove prote in
deposits in the 'lens capsule of eye' using laser is
an adaptive innovation. Ultra sonic was known
for cpite some tirne. But its use for cataract surgery
is relat ively recent. The development of this
instrument for pulverising the hardened lens in
cataract surgery is an aciaptive innovation. Sirnilarly
development of equipment using ultrasonic for
crushing or pulverising stones in the bladder are
adaptive innovations in that field.

I le-enginei r ing

Another very irnportant method of innovation is
re-engineering. Here an existing design (product,
machine, equipment, system etc.,) is studied very
closely and with EYES OPEN, finding drawbacks,
defects ,  shor tconr ings,  c tc . ,  wi t i r  a  v iew to
overcolne lrectify thcrn. and produce a similar or
better item with modifications, and usually with
upgrading so that the new product is much superior
to the original item. This is not blind copying.
This is kind of a '-lechnologicai free ride'where
yoll are not paying ior the new technology. USA

did it, Japanese did it, NICs and many others are
doing it as a standard practice. Why not us?
'fhis is one of the best and most cconomical wavs
of technology transfer.

NEED FOR DEVELOPMENT RESEARCII

During the above process in certain instances it
may be found that the required solutions cannot
be found frorn available technology or there are
gaps in technology. At that point rcsearch is
needed to 'develop' that piece of technology or to
f i l l  t ha t  gap .  Tha t  i s  ca l led  'Deve lopment

Research' or 'Research for Development' and
always a step forward in the technology fi'ont. This
rnust be clearly distinguished from 'Research and
Development'  rvhere research is carr ied out
merely to enhance the'Knowledge', and if there
is a possibility of converting that knorvledge to a
useful product - that is i f  i t  is a 'Technology

seed'- then carry out the required clevelopment
work subsequently.'Acadernic' or'Pure rescarch'
falls into this category and is NO'f what we need
a t  t h e  m o m e n t .  I t  i s  ' I n n o v a t i o n s '  a n d
t D e v e l o p m e n t  r e s c a r c h '  t h a t  a r e  v e r y
important for us now and nccded immcdiatcly.

There are many and ample 'Technology seeds'
available v;ithout going to the expeltse of pure
research. Patents are an ocean of technology
seeds awaiting to be developed and exploited.
There are mil l ions of 'dorrnant and sleeping
patents' available from certain coturtries which you
can get from internet, though unfbrtunately we
don't have our own patents yet on iuternet, which
can  be  conver ted  to  ' t echno logy '  th rough
development research.

NEED FOR A CULTURE OF
TNNOV'ATIONS.

It is essential to develop a "Culturc of Innorrations"
to develop innovativeness alnong our engineers
and technical personal at all gracles. This has to
be started from very young age, from schools,
technical colleges, at univcrsities etc (fortunately
'Inventors Commissions' seenls to have working
in this direction with schools and at least some
universit ies have establ ished their own such
p r o g r a m m e s  e . g .  U n i v e r s i t y  o f  M o r a t u w a
establ ished'Inventors and Innovators Society'
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\- recently). to be "infected" to industry and to all
other r'r,alks of life. 

'fhis 
needs only cornrnitment

ancl encouragement from proper sources including
acadcrria and the governllcnt. Industryuvill "get

ir-rto it" the rnomcnt tlicy sec its aclvantage to thern.
It is necessary to create an 'Innovations explosion'.
Graduatc engineers and sc ient is ts  s l - rould be
convertecl from _g.111ptAJL@
enrployment  prov iders.  T l iey should become
springs of employment giving employment to
others

DISCUSSION AND CONCLUSIONS

h-rnovation is to bring in novclties or make changes.
Ir-rnovativc step(s) may be srnall, substantial or
nlajor, but it should essentially bring in some form
of irnprover-nent to the product or the process. If
the product so developed is something completely
novcl, or non-existent earlier, then it is called an
' lnvent ion ' .  Invent ion usual ly  is  a major  s tep
fbrward in the technology fi-ont.

No country or Industry can prosper or even
survive rvitliout bcing lnnovative. Products and
industr ies have to shif t  f iom 'Sunset ' to'Sunrise'

and th is  can be accornpl ished only  through
continuous upgrading o1'them with innovations and
innovative design. Iior Sri Lanka to achieve rapid
industr ial izat ion i t  is essential that both 'Factor

d r i ven '  and  ' Inves tment  d r i ven '  s tages  be
cornpleted quickly, rvh i le simu ltaneously j urnping
to the' lnnovation driven' stage.

No idea, concept or discovery is of any use unless
and until it is converled to a tangible product. This
can be done only through innovative design and
each such design is a step forward in techhology
fiont of a country. It is the 'Technology base'and
not the 'Pure knowledge' that determines the
development rate of a country. Thus it is imperative
that we shifi from academic and pure research to
' D e v e l o p m e n t  r c s e a r c h '  o r  ' R e s e a r c h  f o r
development'. Patents, active as well as dormant
and slceping, is an ocean of 'Technology seeds'
awaiting to be convefted to technology for the rapid
march of the country to industrialisation. We don't
have to re-invent the wheel or rvaste our resources
on basic research, which may be useful for the
developed nations, but must take a 'Technological

free ride' which was done by all including USA,
Japan and NICs as well. So, why not us?

No country  or  Industry  can prosper  or  even
survive rvithout being Inuovativc.

I t  is a case of ' Innovate or Perish' in the present
context. Shifting of irrdnstries or itroducts frorn
sunset to sunrise is essential,  and that can be
accomplished only through continuous upgrading
of thern rvith innovations and innovative design

It is essential to colnmence 'Innovation driven'
stage witirout rvaiting to cornplete 'Factor driven'
and 'Investrnent driven' stages.

To Innovate it is essential to harre an inquiring mind
with creative thinking. Do not jurnp to the first
solution (to a problern) that comes to your mind.
I-ook for all possible options and select the optirnum
after  extensive analys is .  Don' t  t ry  to  f ind a
conceptual design, but arrive at it through proper
analysis. Innovative and creative solutions to sub-
problerns lvill yield you an innovative design.

Adaptive innovation is very important as rnost of
the innovations come through this path.

Re-engineering is a very cost effective way of
technology transfer.

Take a 'Technological free ride'without going for
'basic and/or academic research'.

Development research is essential for Innovations.

Make use of the ocean of 'Technology seeds'
avai lable in'Patents' ,  act ive as rvel l  as dormant
and s lecping.

If we are to have a future it is very imporlant to
develop a'Culture of Innovations'.

cocC)NuT MltK
EXTRACTTNG DEVTC,E

Simple, easy to operate and low-cost
mechanical device to extract coconut rnilk
from scraped coconut is invented by
University of Moratuwa.
For more details:
Deparhnent of Mechanical Engineering
Tel:2650621
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