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ROLE OF INDUSTRIAL N&D ORGAN IZATIONS IN
TIE PROCLSS OF TLCHNOLOGY ‘TRANSFER TO
INDUSTRIAL STREAMS

by
Dr H C thoivurayn

- PREAMDLE

Tochnology trunsfer to industriul streams
hls been recognised as an orgonizcd aotivity only
in rooont timos, Thusfar the osscntial domain of
sctivity of most research institutes has been
technology goneration; the research papers produocod
or other forms of documcntation during or at the end

of a soientific pursuit have deen by and luarge the .
only tools provided by theose institutions for transe

fer of technology. As soicnce and teohnology are
ooming to play a more and more important role in
industriol procross, attontion is requirod to be
paid to all activities covering idomtification of
to.clznological issues, generation of technologioal
solutions and their proper transfor (o the industry
aftor necessuary transformmtional, translational,
eonductive, coordinative, promotional md/or disse-~
minational work.

' The role that industrinl RAD establishe-
ments have to play in this prooé.. of technology
tu::ufor to industrial strecams would vary dopending
upon the naturc and tho teohnologiocal status of the

dndustry and the gmoml environmont obtaining in

the country,
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1 THE FUNCTION OF INDUSTRIAL R&D

The function of all industrial R&D is to

. do or cause all that is nccessary to provide increas-

ingly Letter technological support to the industries
concoernced. Industrial R&D work has thereforce to be
visualised as a close-ended effort fulfilling this
purpose, Such of the links in this close-endod
‘orbit as are alrcady available from elsewhecre are
takon in to form the orbital loop and such of the
1inks which are not already available are produced by
those who are chargoed with the task of industrial
RAD, At one extreme end therc have been cases whore
the missing links in the loop are those which call
for basic or fundamental rescarch of a very high ordert
and at the other extreme c¢nd are cascs where most

of the links of the loop huve boen readily available,
and all that an industrial R&D unit neced to do is to
put them all together to get a complete loop. Thus,
industrial R&D is not only complicated in its nature
deponding on the basic concept of the completo orbit
but also covers several varieties of situations whioh
have to be mot with, '

2 THE CONCEPT OF TECHNOLOGY TRANSFER

BEvery link in the orbit referred above is
essential and cach link reproscnts some transfer of
technology. The transfer may be conccivid as from
one link to anothor or as dircct links for%inc compli~
montary componeonts of the total orbit, \
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Tho mont 1mpor£nnt fuctof which would'
contribute to the success of techinology tranafoer
. is tho creation of proper interfaces in tho systom,
In any givon circumstance, cvery centre of technolo-
Gy has four cloar interfuces « two in the Vcrf1gdl
dirogiion and two in the horigontal direction as
111uatﬁutcd in Fig 1 (Page 23)
\ . . I
; In roality the vartical transfer illu-
strated rosults in the puro sciunce at the top face

lend}uc through successive intcerfaces to more

applicd forms of tcchnolosry ecombined with oconomicl;
sociul uspects otc till finally tho last output of
technology results in concrete hardwarc or &
dofinite usablo mervice to the scecicty or 1ndﬁstry.
. - .

Whilst this coneccpt of interfacing is a basic
one and the philosophy of interfacinz is an esaential
pre~renuisito in any effcclive systuh for trangfer
of tcchnology, it is not always neccasary that the ,

cuntre of tcechnolosy be a scparate ingtitution or orca-
nization, It is possible to bring about such a

transfor oven within the fromework of a singlo.insgir:_‘,

tution., These institutions ncued not necessurily be
those dovotod only to to(hnolocy transfor; they could
Just as well be 1nduatrin1 R&D orgunizations, Univcr-!“”f
sitios, informution cpntros, tochnological institutions
or industrial gntab;;nhqontl.

Amongst the various moans of tochnolocy 5
trnnsfer tho followinc are of puarticular rolevanco and
tlportunca from the point of vicew of tho role of '
industrial R&AD cstablishwents in tho procouss of




-l e
tuchnolopy transfor to industirinl stxreum s

1/ Indusbriol Informs Llon

44/ Norms ond Standards
411/ Systuns Desden imd Pro jJoclk ayrincering
dv/ Productivily knlumconent Progsrammoen

v/ Truaining for talent gencration and upa

© They could be practisncal collectively or ovn
the baniu of individual ;.:r:o,j(:ctn; in the systom of

projoclwince technmology Lransfor the detauiled drill s
tatlor-mide to sult the individual citsce This systum

in Lecoming worce und morc importint.

b ORGAN TZATIONAL INTHODUCTION TO CRI
b I Qeperal '

Before procecding to specifile chne studics
to 1llustrate how technology trinafer activities in
an industrial R&D vatablishiment could work, a briuf

and
ting

introduction to the particulur industrinl RGD cxtablle

shuent « which in this case is the Coment Roseareh
Institute of India (CRI) = is nocessary,

ORI is the national centro in India for
providing intonsive mid coordina tod tcechwologilcal
.\ipport to tho eumuntl and allicd industricsy allied
induntrics includo lime, asbontos, induntrinl wvantos,
procust concreto, and constructlon industry, The
RAY activitics of the Instituto cover tho emtire
spuotirum with cumont as tho pivotal thome, starting
from tho chomical cluments available in naturc und



their exploitation towurds making cement o through
tho munufuoturing proccsses, ongineoring dosign

" and dovalopment of camoent plant and machinay - to

camont technolocy and concreto tochnolory = ading
in ooncrete structures whore cement finds its
final place of rest,

‘3.! Orpenizational Structurg

Tho objootives of the Institute having been
clearly set out in the contoxt of the nation's
industrial, economic angd.social necds, all the resour=
6es available with, to and for the Institute, are
dntended to bo oonverted into ooncrote rosults for the
purpose of fulfilment of the objoctives.

. The orgunigational system in CRI is
conoa:lvod on tho basis of the self-evolved "Matrix
Systom of RAD Mamnagement by Objectives™, the orux of
vhich is to bring out a conooptunl distinction amongst
$he various aotivities of tho Institute whilst retain-
ing the infrastruotural wvholeness of the equipment,
environment, technioal and general servioes, managoment

~oontrols and talant and achieving the objeotive through

& balanced integration of those inputs through th.
operational -tmoturo.

An important feature in this Systwm is the
identification of Projects through the prooesses of
Sechnological forecasting, roefercnces from industri o
and tho Govarnmont, spocial studies, communications,
e0lloquia and suminars - all oontributing to specific
rolling plan of odbjoctivos from vhich would flow mission
orionted projoct prograunos.
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3.3 Projecctised Manascnent

In the operational structure all activie
ties of tho Institute have been projectised as 3

Technology Generation Projects

™G

TT s Technolo;y Transfer Projects

TU s Technical Facility Upgrading Pro jects
\ ID 3 Infrastructural Development Projects

The projuct execution itself is carried out
by non-hiernrchical multi-disciplinary project teams
charged with specific tasks with time and cost targets
and dofined cnd-products and their quulity,

s CASE STUDIES

In the above background two specific ocase
studies aroc takem, Both these cases are traced frem
their origin to tho prescnt status,

8,1 | Case Study I - Improved Packaging for Coment

8101 ddentifyinz and Commissioning of _the_R4D
Brglect

tvonthouah supply of cement in bulk is being
more and more extonnively Tesorted to =~ especially in

advancod countries, bagaod supply of cemont continues to
be tho most widely used mode of handling. In the
situations obtaining in India, eospecially in viow of
the vastness of the country and its widely scattered
desiand areas, bagged supply of cement will remain

T
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an important form of supply. Jiven on a conser-
vutive Lasis, India presently nceds over 350 million
bags por ycar (new and uscd both inclusive) und this
figure may go up to as much as 600 million bugs per
yecur by 1980, In uddition bags are also requirod
for oxport,

Quito ofta attcntion has bcen drawn to
tho loss of cunent duc ‘to seepage from the plain
Jute bags gonorally used in India., This scepage not
only causos a loss of cement bul nlso causes nuisance
of dust, It was estimatcd that by avoiding this
loss thcere may be a gain of as mueh as Rs 100 million
every year to the nation as a wholee Theseo problong
were worrying equally the manufacturers..of cemont,
the consumers of couent and thoe Government, CRI
was therefore asked jointly by the interests ropro-
senting the manufacturcers, the consumers and the

Govornmunt to study thesc problems indepth and arrive
at a solution which would be appropriante to the
country during the next fow yoprs. ‘Tho R&D project
was thus taken up in CRI In carly 1971,

hot,” Id_gn_giﬁyj_ng B:ple Requiremerts_for_Packag-
dng Cement |

In the Joiﬂt exorcise of all thoso interestod,
the basic requircments for puckaging of cemont wore
first formulatced as follows 3

1/ Tho bag should be sufficiently
proofled aguinst ingross of wutor or
dimpriess on the one hand and leukage
or scopuace of cemont on the othor,

u—— e L S - P S — ﬁ



44/ Tho bag should be alrong mmowh
to withatand the stresses el
stralng of himdling under tha pre=
valenl condltlions in Lhe counlry,
ilther provision should cexist for
hook lng; or 4L should bLe pousible
to climinatce hooking in industrial
practico with no udverse effocta
on mroductlivilty,

1141/ The bapr sahould not prosent diflie
cultios in Fidlfg, clther quuli-
tatively or quantitatively oespoecliine
11y with tho existing expiisive
packing machinen,

iv/ The material of the Lag vhould be
such as to withstund the high tomp-
oruture of cunwnt -« yhiich ecould be
of tho ordcer of 90°C - 110°C ut the
time of packing,

v/ Theo total cost of the buge should
provo sufficiently cconomlenl toking
into nccount ru=usugoes, if any,

vi/ The mutoriul used ind tho procoessos
adoptued for thoe manuluclure of the
. buga should Lo such as to msurg
continuity in the supply ef bugs, and

vii/ Tho matorial used should have good
frictiona) chaructmristics to uveold
slippago on the conveyora,

o
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het1e3 Plan_of Action_und_Involyémont_of Usgrs
of Ruscarch Rusults

Koeping in view tho nevds as above, the
inputs which were likely to be made availablo, and
the rosources thon available, a total plan of
action providing an e<d-product, cost und time bound
project was thus launched in 1971, ’

After surveying the viows oxprossod carlior
and the ondeavours made to duvelop an improved bag,
CRI sousht the viows of the Indian coment industry
through a quostionnuire issued to euch of the cemont
manufacturers in the country and alse of the Cement
Manufacturcrs Association, tho Ccoment Panel of the
Govormmont of India, the Indian Standards Institution
and the consumers of comont., It became cloar from a
study of these views thut the present juto bag has
certain shortcomings and thereforc has to be modified .
and improvod, or even altogother a now one dosigned.
Tho data obtainud also indicatcd tho specific necds
vhioh had to bo satisfied by the bag.

botoh .2"2 Jgct i"&ﬂ.’."‘l'

Aftor reviewing the work done ecarlier, the
investigations sturtod with a study of tho relative
properties, availability and techno-economics of the
three packaging materials widely in uso in different
parts of tho worild, that is, Jjute, paper and plastiocs.
¢n analysis of the available information and data
indie- ¢3 that as a first stop towards evolving a
suit. ! . bug for coment packaging, bags from ocach of
tro: s woll as oomposite constructions should be
¢ . d further. As a rosult it was overvhelmingly
73+ that uny largo sculo usago would require it to bde
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Jute bascd,. Indcepth technical studics were then

startcd, As a result of these studics certain systems

and designs including specinl airvalves were evolved

and some of them pautented,

Aftor thc laboratory tests were completed
iﬁccea:;fully, CRI scientisls were sent to threo
cament works to tost the bags under the conditions
obtaining in the plants, After thesc tosts were
\latisfactorily cotipleted CRI made out a plan of test-
ing the bags by the cement worlks thcemselves, A
bundle of 41 bags were sent to cach cument manuface
turer in the country, covering some 58 cement plants,
with detailed guidelines and instructio_ns for tost-
ing. On the basis of thc results thus received, and
a study of the bags tested and returned to CRI, the
technical fceasibility of the improved bags and their
meeting the requirod performance criteria wore
proved,

The above rescarch work and industrial
trials lod to the dovelopment of such a somposite
matorial for packing cement which could be designed
and modified to cater to specific neceds,
b1.5 leghpo=cgonomic Studieg

Vhil-t a few of the bags were manufactur ed
i.n the laboratory itsclf by hand most of the bugs
were manufuctured in .the promises of a lamina tor-cum=-
bag manufacturer whose coopcration was enlisted in
the carly stages of the projcct 1 tself, Once the
feasibility having been proved beyond doubt data and
paramctors were collected to enable o techno-cconomic

asseasmart of the improved performance vis~a-vis
the additional cost involved in the packaginz. This
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was studiod in the contoxt of overull suvings that
would accruc with refercnce to conventional heavy
ce® juto bugs as well us with rofuronce to kraft

{ paper hurs usod in many other countrics, A typioeal
summary is given in Fig 2 (Pago 2% ) ag mn
onamplo, ... v Co

8106 - Ingugtrial Trial_Studige
tecer i Having thus estublishod the toohno-economis
&spects of tho project, the first pre-commorcialingd- -
tion stace discussions wore hold with the iidustry,
the industry was convinood that the proposition was ' ——
vorth industrial trianly and as a purt of this about -
239000 bugs wore supplicd to five S¢ement companies for
regular. commercial use. In this :l.nduntrinl-uln'co.'
data.vas .eollacted from both the cament plants whord “*
the bugs wore used as well us from tho consumers who'' '’
receivod the bugs:s A oomprehonsive quostionnairo was
usod for this purpose. ' -

\

Ced e

be1e Iranaler to ;ntgult_:;ig!_!’gngq«:_g
Ly
Indus trial trials having been succossful =
frem the point of view of both the manufacturer and
the user, commerciul uso of these bags has cdmuonced.
ORI bags aro now finding way in inoreasing numbersg ‘
inte the: export warket as woll as the :lntcrnu: nurﬁb‘ti' '
| As to the know-how feey CRI had cleurly swe
alternutivosd beforo 1t - o
"' 4/ to look at ‘this issuo as & mational
o " problom. 8incc tho bencfit of the
LT use of such a bug will accrue to '511
eoncorned, trcut it ag u nutional
eontribution and provide the toohnole-
gy frov of cost, or




:H./ to fix a chiarge either on the

bavgln of an ontbtricght saloe of

know-how ind/or on a ‘por unit

Linsde, ' ' '

S8inco CRI, the (:ovcvmiunt, the munufacturera

and the consmners have all been equitlly keon that
tho dmproved packaging should replace thoe existing
| , paokingiging, for Lthe presurt Lhe first wmethod indicatud
above hias been adopted bul the matter will bu rovicwel
in duu coursc, '

h.1.8 Post=trinanfu Advisory_sScrvices ' —

In thoe transfer of tochnology there huve boon:
sgcuslonn where hoth the mannfuctnrers and the usars
have nowlod advice or techunical assintunces This haa
boon provided by CRI,

S .,

-

The tuchnology transfer and advisery ‘ ..
serviccea arce in fuct being fundul ug a projoct coat
by a special commilteo of the Covernmont of India wnd
ORI iy uble to provide itncso advisory sorvicos as
part of this progrwuame, |

ho2 Qane Sindy TI - Mini Comopt Plont

Nolet Edw.';i!:una and Commisclioning of thao RMAD
rejoct

In genernl, in industrlal practico, tho sinos
in which induntrial procosses und operations aro boine
earriwl out are bcjl.m: continually incrouncd in most
induntri en wl.th ~u viow Lo reaping Lhe beneflts of ’

scul In; upe Tho scoling up approach har, howover, 1wl o
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%0 certain drawbucks which vary from industry to
induatry ond country to country. In the caso of
the ooment industry in India the problems facod
vith large plants are

' . i/ the capital cost of a viable sise
of cement plant is very high (of .
the ordor of Rs 250 million for
\ 1200 tpd plant and Rs 5000 million
for 2500 tpd plant) and is quite
beyond thc means of an uverage
mtroproncur;

44/ 1largo plants require reolatively
longer timo (of tho order of 3 te
3 years) for machinery fnbriuuon
and plant utablishmonts

a44/ difficultics in transportation v
and other infrastructural faoilities .
for transporting largo sise machinery

) is & situation obtaining in many

» developing countries;

lv/ limited infrastructural sexvices sueh
@8 poweor and wvater in cortain areas)
interruptions in the required inputs
oause interruptions in the operation
of the plant with consequont large
losses}

v/ limitutions in tho availability of
rav materials in -ur;totmt quan tisy,
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. In fact, many small dopositi of

w.o.a'. limestonu spreud all over the & - i+ -
oountry have romained unutiliged ' -

because they are not large anouzh
to establish a wviablo lnrai sise
or oven medi.m size plant.

R ¢ 4 appropriate technolosies are developod

‘%0 meke them ‘techno-economically feasible, small

sise plants would not ‘only overcome tho above limi-
$ations and drawbacks of large plants but would in
addition offer the following advantages s .
. .a). Bring the coment industry within
wh s the financial access ,“ unilor
entrepreneurs o '

b) ..Invest a - scnse of ownorship in mon
v it i with relatively smaller meatis
PO r SRR
9) Lover capital investment (about 15%
¢ 20% Lower) por unit ‘capucity
 yreees @) Help: realise quicker returns on"“.
tu.: i eapital inve. tod besauss of low
st - gestation poriod (about 18 ;ﬁmths)-

LY
" “ 8 e B
1o

). :Enable dovelopmunt of cement industry
4n terrains whore movement of
chinory and camont are diffioculs

] MR
.o .

St

-
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f) Moke it possible to oxploit small
doposits of limostono neanttored all
over tho country '

' . | 8) Avoid wastcfnl movements of matorials
- and thus help bring down thae avarage
unit cost of transportation of cemont
in tho country '

-B) Bliminate packing charges whore the
utiligation point is localised

K )) Roduce struin on nation's transporta-
tion infrastructure

k) Croate umploymoent opportunities in
rural areas on a woll dispersed bagis

. n) Contribute to uplifting loeanl oconomica *;
and dovolopment,

i
20
ey
k4
i
i
%

82,2 2ian_of Action

Vith the above objoots in view an RAD
project with an ond-product, time and cost bound
basis was commissionod in 1972,

(N 1S Rreiget Progregs

- As the theoreticul and bench studies were

- wnder progross in the laborutorios, a sick mini plant
Qttompted ag a ploncering ono by the Govornment of

- Tamil Nadu State in India in 1956 was giftod to ORI
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in Junv 1974 Cor, R&D studios, CRI set up o reglonul
unit whieh to start vith wans reguireal to sludy the
partlioculur problems und lutw function ag . a rugienal
emtiro. As a result of thesc studlen, the ontire
vertical rhaft kiln of the wminl plant alonge with its
Acgounorios wis redusiened and restructured by incore
porating . the know=how developed in the laboratory
stucicue Thin stluge of the study could Lo consid-
orod cither na a pilot pliut stwly or more approprine
toly aus w protetypo study Lisclf, Aftor muking a
iargoe number of trinls thu innovations wero confiiwmod
by October 1975 as technically fousible wd practioul,
The quantion of the quality of tho clinker producol,
ond honce of the coment, becume the priwury issug at
$this atugo and the oxporimentations dono on the plant
from Ocotober 1975 -to Juno 1976 ostublishwl that the
proccos wus cupable of producin: connintumtly good
quulity clinker woll above the requiromwmts of the
national atundurds wnd in most cascs bettor thun the
olinkour or cumunt produccd with similar raw matorials
in convontional rotury kilns,

LY 2L Ioghno-ugonogig Studicg

iThus tho technical rounib;l.lity of tho hmm»
Sien huving Loon ostablishced und tho quility of the T
product produced having boen ussuroed, stugo wus sot fer
osmmorcialirution of theo rosults,. This wus done by - W
dsur shing continuous oporation of this p.lnnt fm
July 1976, o '

BT RN TR . b i
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Simultaneously invostment and profitability
studies huvo also beon done ag a goneral guidance to
prospoctive cntreprencurs, In a favourable situa=
tion a not raturn of over 16 por cent ig nntiéipltd
en tho capital,

-t

h.2.5 Induatrial Trig: Studigs
' | 8incs July 1976 the plant has baoon r\mninc
almost continuously and the ¢ oment Produced is being
o0ld to thc consumeors, In this procoss the various

"dndustrinl paramcters relating to long torm running

are also gotting fixed up.

h.2,6 Irangfer_to inﬂﬂatzi‘.*.l-”slstn.!

Even as the projeot was in progress, in
view of the importance and up ofulness of this deve-
lepment, the Governmont of India commissioned ORI
$o oconduct a study of tochno~oconomic feasibility
of putting up such plants in North-Lastemn region
whioch has bdeon completeds As & result a number of
proposals ure under considoration. Ono in the State
of Assam, at Garampani, has advanced to an extent

that a project report is expocted to be fimalised
by CRI soon,

As the project procrinsod, literally
hundreds of oenquiries poured into CRI and wide
interest vas shown in this technology, CRI had a

choice of commercialisging the technology -

8/ by transforring it through the
'la.t:loml Roscarch Development
Corporation of India (NRDC)
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¢t 434Dy engaging private agencics such as
,,-‘,' dorclino oonsulting engineoring organizutions - |
~arrtn oand . giving them the know=how ... .. fro o

. - b : .

444/ by providing the dosign know=how and:
'nrrmcinc tho supply and ereoction of
plant and maq:hinerx through .plant R
fabricators and crectors

) e o v
Y Lo

At Fa 4v/.__,, $hrouch its own infrastructure,

Lo 1" DAY N K o )
.-i ORI has choson the lnst of these und hao C

agreed to undertake projects on turn-koy basis to bs
executed in phasos -

a) fusibhity studies
:®) detuiled projuect report

e o) "pro,ject enc‘ineox‘:lnc with dotnllod .
T8 e *spocificutions |

T ey 'oonstruction and erection -
- [ AN ' "

(. .®), commissioning and
1t . f)  training of porsonnel
SHe ’
‘Imrfdot, CRI assumel such a total Tespoasts

N.nty not bocausc it wantod to do so for commercial
ruum but bocauso the toohnolocy developed was so
- dnvelved that it touehod -
ol Y ‘ : S o
: 1/; the rav matariuls and the raw St

matorials processings - SR VRN

2/ tho systoms design of the plant
anq'apchinef)'l

3/ t:hé'dosicn of some of tho plant and
machinerys and




omigln

-‘9-

A/ the proocuvss and epurational
paramotors for which ‘the truining of
porsonncl was ubsolutoly essontial.

Thoro was a four that passing on tho know-
how vithor in the form of u documentution, a design
drawving spoecification or a dotailed guideline would
Aot Le vnougch until a sound nuclcus unit of ontropro-
neurs and skillcd men huve boon orcated. There was
yot anothor factors sinco some of the features of -
tho dosircn were now, quotations reoceivad from tho
machinory munuf'ucturers or fabricators could be uny

" reagsonuably hich bocausuv of their noen-fumiliurity

with tho new design. Thoroforoe it was docided thuv
CRI should take the rosponsibility for tho supply of
plant und maochinery by getting thom fabrioatod,
bgyina thom out or fabdbricuting thom in CRI's own
workshops,. ‘

Tho mini coment plunt tochnologcy and tho -
operational dotuils are such thut the oporators at -
the various lcvels have to be properly truined,

Theso who have exporimeco of operating and working in
large ooment pluants would also necd to be rotrainod,
Tho rousponsibility for truining these oporators also
falls on the shoulders of CRI as a part of its
Sechnology tranasfor activity and in particular ae a
part of the procuss of commercialisation of the
results of its study, '

For each mini plant whothor it is in
the public or in the private sector, in to-day's
practioo an ovorull fco of Rs 10,000/~ is charged for
preparing a foasibility roport, a foe of Rs 7%,000/~
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for preparing the debtadlled projeet report, u feo

of RNs 115,0_00/.. for deliilod engrincevhigy and

Ity .’.‘5,000/-- Vor Lraining of Lechniculd poevsonncel,

The totul tcechnolory transfor scrvice iucludes all ¢
aspectn necussary for the successful eantabllushwent

of the plaut nud ity satisfactory opcerationy the "
know=how 1ls a pirt of this techmolory trimaler |

dutl and wo sceparate charges nre made cither by way
of royulty on use of patented items or otherwino,

In othur words, a total consultation in provi dod

and the toechuology goncrated as the kuow=liow is
provided as part aud parcel of the detailed enginocre
ing of the projoct, —

3 CONCLUSIONS AND RLCOMMENDATIONS

1/ Idwmtirication of spocific nouds In a S
givon situntlon and sclcction of RAD projocts with

clear cut objectives muke trinsfer of the gconurated -

A

know-how casicr,

. 11/ In tho processcs of scleetion of un
RAD projoect the uscr of the results should be fully
involvud, It is not cnough for him to cooperuatey he
should be involved in overy scnse of it, In major
projecots Government should ulso be filly invelvod,

111/ Exorcises in the solection of projecta
and assigument of prioritices to thom are usunlly
inadoquut e  Infact R&D programming excreises should
boe given due importionce aud there should be no hesitua
tion in cxpéndinc the necessury rosources on thia part
of the drlll before cmbnrkiuu upon actunl RAD work,

"
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iv/ RaD projects should bo defincd en
end produci~timo-cost basis and pursuod as multie
disciplincd endcavour unless it is cloarly establighed
that all the inputs necessary for the final product
will como from 6n1y oneo or two disciplines which is
'rarely tho oase in modern sciocnco and technology.

v/ Monitoring of progress of projoots should
be on the basis of modorn systems of operational
‘controln. though floxibility may be providod for
deviutions bocuuse technolory gencration is sssentia-
117 an intolleotual pursuit,

vi/ Pilot plant studies aro not alvays
sssential in the trangfer of bench scale tochnology
te industrial pructioce, Avoiding pilot plant studies
vherever possible and reagonuble would rosult in
oon@idu*cblc saving in time and ocost, Instead,
industrial trial runs muy be made at relatively lower
00sts to estadblish industrial pnra'uotor. for a given
technelogy.

vii/ Necessary ongineoring and industrial
esconomics inputs, if not ulready available with the
MD organization pursuing a projoot, should be socured
through consultants and other oxperts by associating
them closely even during the generation of tochnology,
If ‘tho RAD establighment itself has the capadbilities
for providing the inputs there is nec need to g€o in
for outside consultants,

viii/ The R&D orgaunization rosponsible for the

gmeration of technology should also be responsible for

$ho transfor of tochnelogy to industrial practice in
$he first one, two or threo cases. Onco the technelogy
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has thus gone on stream, the R&D orgunization should
lcave th further iwplemontation to consultants or
industry itsclf und rcevert to the position of funct=-
toniﬁgias expert consultant to consultunts providing . |
advisory sorv;dos. | ‘
' )
- ix/ Training of pergonnol ut all required
levols would bo a part of the rasponsibility of the v
iadustrial R&4D organization dealing with technology
trannfor to commcrcialization.

x/ Commerefalization aspocts in technology
transfor should ulso bo considercd us active inputs -—
in tho pursuit of R&D but the torms of commorcializa- ‘.
tion to exploit the know-hou should be rolated to
locio-oconomic valucs of tho results and the terms may
®e from onc extrome of froe cxploitation to the other
oatrono ot ‘hoavy chargeoes,

o - - . - .
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100 - LEGEND

——— Kraft paper bags
e=+=== CRI bugs type F#
90|- ==--— CRI bags type C*

(*Approximately same cost
as Kraft paper bags)

Heavy Cee Jute Bags

t s0 "1 Improvement in strength
o '2 Seepage loss o
s - -3 Loss due to ingress of

80
'Y moisture .
: - 4 Possible number of rcusagu
v .60 'ﬁ Initial cost of bag .
-i . 8 Equivalent cost of bag !
g 30 | /

10 e oy
el
: | ! L1 J
oo 1 2 3 4 S ¢

Number of drops ———

A COMPARATIVE SUMMARY
CRI Bags Vis-a-Vis Conventionat

85 % More
94 % Less
83 % less -

- 33 % More

f’!l'l. More .
47 'l. Less

e 185 M o ITM e

FIGURE 2 COMPARATIVE PERFORMANCE OF CRI
BAGS VIS-AVIS KRAFT PAPER BAGS

(Ref Section 41'8)
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