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I. INDUSTRIAL DEVELOPHMENT ACTIVITIES

1.01 The industiriel financing system in

India is a two-tier one comprising financial
institutions at the national or all-Indies level
and a variety of fineneing agencies at the state
level. At the national level, the main
purveyors of long-term finance to industrv are:
the Industrial Development Bank of India (IDBI)
which 1s the apex institution, Industrial Pinance
Corporation of India (IFCI) end The Industrisl
Credit and Investment Corporation c¢f India
Limited (ICICI). In addition to these tem-
lending institutions, there are three other
institutions nemely, Life Insurance Corporation of
Indie (LIC), Unit Trust of Tndia (UTI) and General
Insurance Corporation of India (GIC) which provide
mainly investment finance to industry. Industry's
need for working capital is mainly catered to by
commercial banks which also provide small amounts
of mediwn term finance., These institutions

provide financial assistance in varicus forms such




as loans both in local currency and foreign
exchange, underwriting of capital issues,
investment in equity, guarantees etc. They
cater to the Indian industry's requirement of
funds for expansion, diversification, modernisa-

tion, exports etec.

1.02 With a view to primarily catering to

the needs of small incdustries in different parts
of the country, a network of state level financial
and promotional agencies is set up. In additicn
to state finance corporations, most of the stute
governments nave established industrial develotuent
or investment corporations to promote industrial
pro jects. In order to cater to the multifarious
needs of small borrowers, the all-India term-
lending institutions have, tiarough their joint
affort, set up Industriel Technical Consultancy
Orgznisations (ITCOs). Thus both qualitatively
and in terms of geographical and functional
coverage the institutional structure in India has
developed fairly well during the leat three

decades. The combined sanctions of all the




firencial institutions during the year 1979-80

/April-March) agzregated U.S.$ 2100 millicn.

1.03 An asrect of industrial financing in
India, which deserves to be noted, is a fairly
well-developed i< frastructure of industrial
services and equipment suppliers. Several
consultancy organisations have developed an
expertise in a wide range of industries, both
in terms of basic engineering and design
capabilities. The plant and equivment
supplies, especizlly in industries wuich do

not involve high and sophisticated technology
such as textiles, cement, sugar, paper to nawe
a few, are largely available locally. This
supvporting infrastructure has enabled an integra-
tion of domestic cepabilities in various facets
of technology and also made easy the task of
evaluation of tecinological contents by 2FIs.

In fzct in respect of industries referred

-~ .

to above namely, cement etc. it is likely

that India would be a donor of tecimology.
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After this brief description, let me turn to

the subject matter of this meeting n2amely,

evalration of technology by Development Financing

Institutions (DFIs).

II. CURRENT EXPERIENCES AND METHODOLOGY JF
“EVALUATION OF TRCHROLOGLCAL CORTENTS

nLvs L1011 Lyl
L

Technological Content

2,01 Before discussing current experiences
and methodology of evaluation of technological
contents of -industrial pro jects adopted by the
Indian DFIs, 4% ~.11d be appropriate to state

the neaning of *the "“erm 'technological contents!,
This term, from the point of DFIs, not only covers
the conventional aspects of technological evalua-
tion, namely, the choice and terms of technolog:
transfer/procurement but also other aspects such
ag economic il finarcial inplications of a

technology.

Qoerational Constraints

2,02 In order to assess the role played by
the Indian DFIs in matters vertaining to technology
as defined ii this naper, it would he uvsgeful to

note trat India is a nlanned economy. Planning
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involves a certain degree of =21iocation of
resources. In the case of a large majority
of projects zssisted by DFIs, the allocation
mechanism overates througzh government sanctions
for investment and imvorts. As a result, by
the time 2 project approaches the DFI, the
basic technological parameters get fixed.
Moreover, several of the projects assisted by
ctional DPIs are promoted by exverienced
entrepreneurs. Thus there is little scope
for altering the choice at the stage when a
client aporoaches DFI. However, DFls carry
out a thorough evaluvation of the technology
and risks associated with it with a view to
suggest, to the extent possible, modifications
wnich could be incorporated so as to safeguard
the interest of the recivieont ana Zmprove the

terms of transfer.

The “Doraisal Process

a) Approoriateness of Technology

2,03 The process of evzluation by DFIs also

encompasses the appropriateness of technology in the




sense of it being suitable =and efficient. DFIs
evaluate particular technolegy taking into account
risks involved on the one hand ana absorption
capacity of the client on the other., Further,
aspects such as size, availability ard nature of
raw materials all have a bearing on technology in
Indian condition because of simultaneous operation

of a variety of 9izes and process routes.

2.04 For example, chemical fertilisers are
menuf actured using naptha, fuel oil, natural gas
and coal as feedstock., Soda ash is being produced
fron limestone and ammonia. Synthetic rubber is
troduced using alcohol as well es naptha. Apart
from different nrocess routes, PFIs are called upon
to exemine projects taking into account the

availability and cost of alternate raw materials.,

2,05 In the case of paper manufacture, a variety
of raw materials - scft wood, bamboo, hardwood,
straw and different combination of these - are used,
partly due to the shortage of conventional raw
material (e.g. softwood) and partly to decentralise

the manufacture of paper. Suitable processes
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are also adopted (e.g. mechano-chemical pulping
process instead of kraft process) so that

unconventional materials can be used.

2.06 DPIs in India have assisted pr.iects
of different sizes, often the primary justifica-
tion for the small size being the use of locelly
availavle raw materialr e.g., in the case of
straw=based 'mini' paper mills and 'mini' cement

plants.

b) Adaptation of Technology

2,07 Another feature of the Indian industirial
scene is co-existence of imported technology
especizlly in some areas of industry and indigenous
technology in certain others. In many spheres of
industry, equipment manufactures assistzd by DFIs
in the 19608 have developed skills and capacities
not only to cater to virtually the whole of the
domestic demand from end-user industries (e.g.
cement, sugar) bui are alsc exporting. In sunm,
over a period of years DFIs have assisted a large

variety of :.ndustries iavolving new products, new
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processes, new apnlications of nroducts and the
wge of unconventional rew mé\':erials. Through
the support of DFIs a spectrum of technological
ovtions haveemerged, DfIs not only taking risks
inherent ir. the process but also fostering a
regionally dispersed growih of industries.

¢) Problems ir use of Indigencus Technology

2.08 Two other aspects of DFIs role in
technological choice deserve to be noted. PFirst,
DPIs have supported indigenous technologies in
gseveral areas of industrial activity. So far,
however, technologies developed by national
research organisations have met with 1limited
measure of success because of hesitation on the
part of indiastrial users. Several processes are
not scaled upto plant level; whereas those which
have beer scaled upteo that level are still 1 oked
at with some degree of uncertainity becausa of

the absence of commercial protection.

2.09 In contrast, development of indigenous
technology through in-house or co-operative R&D

has met with a greater degree of success in chenmical,




w

metal_urgical and engineering industrics, DPFIe
have encouraged the local dev:lopment of
technologies througk gradual uvgracdation/

adagptation to the present day needs.

d) Improvement in Terms of Transfer

2,10 Another erea in which DFIs have played

an important role is improving the terms of
technology transfer, Minimising the aggregate
financial cost of obtaining technology is indeed
oue of the most important objectives. However,

a technology available currently on best financial
tems might not be the most suitable from the
covntry's poinit of view., It might be obsole’e

and its returns to the economy might be low. DI¥I.
in India have aporaised technology transfer from
thec: angles, They have  1lso tried to imvrove
these and otker terms ¢f transfer such as pfovision
for an on-going relationship between donor emd
recipient so that the latter becomes beneficiary

of the continuing R&D by th2 donor, vrovision for

- .

adequate training and invol-rement of technical
staff of the donor and the re~ivient from inception

t1ll the plant comes into operation, clear
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stipulation of raw materiel consumpiion and
production norms, provision for trial runs and
performance guerantees in detail. DFIs have
advised clients to incorporate, in 2n uncmbigious
manner, previsions to these effects in the legal
documents signed by them. DIIs' efforts and
:xpertise in this regard have heen of particular
value to medium and large compar: es importing
new technology for the first time as well as

in the case of repetitive imports of technology
where recipient comranies are advised to safeguard
against some of the known wesknesses of the
previous transfer cxperiences. A few examples
where ICICI has perceived preblems in * chnology
transfer and has recormmended steps to overcome
the same aere given in Annexure A by way of

illustration.

2.11 It may be mentioned that the transfer of
technology constitutes much more than *ransfer of
drawings, supply of equiorment and the exchange of
documents, Therefore, DFIa have stressed the

inportance of contacts between the slaff of donor
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and recipient compenies, assimilz%tion of
technological details by the recipient compeny,
on-the-job experience, training for de-bugging

of problems and trouble-shooting etc., DFIs have
also attempted to assess capebility of the donor
to provide technology. It has been the experience
of DFIs that drawing upon their pool of experience
they have played a positive role in effecting the

technology transfer.

e) Other Aspects of Apvraisal

2,12 In addition to these aspects pertaining
specificelly to technology, DFIs ~lso evaluate other
related aspects such as adequacy, quality and prices
of raw materials, especially in the case of raw
material intensive industries. Availability of
infrastructure, including power, energy efficiency
and ecological aspects are some of the other
technological contents evaluated by DFIs. Besides,
conservation of raw materials, switch to non-

tradi tional raw materials, recycling of waste,
organisational and managerial aspects, marketing
arrangenents, etc. are some other aspects which

are incorporated in a comprehensive system of
project appraisal designed end developed by the
Indian DFIs.




I1I. IJFOT-?L ATION R“QUIRED FOR IE(‘H“TOLCCICAI,

Information Needs

3.01 Befure Ceglirg with the question of
infoimation requirements and information gaps, as
would be clear fron the foregoing discussion,
technological evaluation is much more then a
comprehensive technical appreisal, while
repetitive applications of technology might nct

seen to involve, prima facie, any serious problems,

in practice it is seldom possible to transplant
technolcgy frow one project to another without

any changes. There are several parasmeters, not
necessarily of a technical nature, which make each
apnlication of commercially tried out technology 2
different experience. Thus while technical data
pertaining to technological matters are an important
aid in appraising a project, they are not én end in
themselves, While considering the question of
information required for technological appraisal,
this aspect needs 1o be borne in mind. It would

be nevertheless useful to identify key informmation
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reguired for eppraisal of a project. The
information which the Indian D*Ie geuierelly
collate and enzlyse while appraising a project

is indicated in Annexure B.

Infornation Gaps

3602 Despite a diversified industrial base and
fairly well developed supporting industrial services,
the main gaps in deta pertaining to evaluation of
techrology in India consist in limited informafion
for an incdeptk analysis of alternate processsg, sources
of technology and of equivment ete. To an extent,
this is a consequence of the fact, which was already
stated, namely, in the Indian context TFIs are not
the prime motive force in selection of technology,
which is by and large fixed at the time of sanctions
provided by government authorities. Partly it is also
e result of the fact that several DFI clients are
experienced and established. They themselves are

in a positioun to evaluate technology, atleast in
broad terms, All the same, as was mentioned earlier,
DPIs have improved the terms of technology transfer

and also, generally strengthened the absorptive




capacity end ability to maie commercial use of

technology.

Strengthering of BEvaluation Cavabilities

3.03 In order to improve effectiveness in
performing their task, DFIs have endeavoured to
improve their own staff cepebilivy. Since a mumber
of projects are co-financed by DFIs in India, tiae
technical staff of different DFIs has established
an excellent co-ordination in appraisal of prb jects.
Purther, whenever £~1t necessary, advice is sought
from outside experts. In sum, the Indian DFls

have developed a pool of expertice, in additinn to
collection of technical information, which is the
mainstey of technological evaluation by DFIs.

IV. OUTLINE PROPOSAL I*OR A TECHNOLOGICAL
: = :

4,01 While a clusc “o-operation between all

the financing agencies in India has obviated the need
for a formal technolozical informaztion exchange
system, the experience of the Indiax DFIs indicates
that projects based on almost identical technologies

and of the same size have had varied operational
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results, This would suggest that techniczal
inforanction exchernge network, P.wsoever compre-
hensive it may be, cannot provide nrojects off-
the-shelf, The limitation of the network would
b2 still greater if it is required to act as a
shelf of projects for use by various countries
as some variations in even minor deteils (e.g.
quality cf raw materials, size of plant) mey
r;&uire adaptations end modificatiors., All the
DFIs‘;ay not be equi~ned to gppreciate these

nuances of technology up.lications.

4,02 Since some of the issues involved in this
regard and a possible course of actior have been
spelt out ir detail in a separate peper submitted
by me, I mention here briefly the main points. DFIs
in each country should develop capabilities to
evaluate alternative technologies. The technical
staff of DFIs should keep in touch generally with

technological developments especially in those
areas of industry which are likely to absorb a

significant portion of their resources, They
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should also locate and enlist cousultancy
gervices in their own countries and in other
countries especially the developing counvries.

To begin with, the TIEN could be e repository

of such information. Its mein role could be

to facilitate and expedite bilateral negotiations
between donors and recipients of technology,

DPIs actinz as intermediaries and playing an
advisory role.
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Product

Anhydrous liguid
Anmonia

Phosalone(technical)
- pesticide

Hewsprint uaing
baggase

Problecs perceived in
technology transfer

i) Taere was no provision
for training oz local
tecknicians in similar
plants abroad.

ii) Host company did not
nave a say a iinel
vendor selectione

iii) The know-how was to be
provided by three diifereat
parties and there was no
compretensive agreement
tying up the responsibili-
ties of each, which could
have resulted in lack of
co=ordination.

i) Pnosalone was being
introduced ior the first
time in India.

ii) The client had
indicated tuaat the plant
could be used for menufac-
turing certain other
pesticides, as a rall-back
position, in case phosal=-
one was not widely accep-
ted.

1ii) The effluent treat-
ment suggested by the
coliaborator was too
sophisticeted, elaborate
and capitas intensive.

i) The process suggestad
was of relatively recent
origin, yet to te proved
comnexrcially.

11) The yields envisaged
were not achieved in the
two plants abroad where
this process was used.

3tens reconaended

i) Tae collaboration
egreement was suitably
amended to provide Zor
edequate training.

ii) Zost company wes
involved in vendor
selection,

iii) A tripartite agreement
with ¢clearly derined
responsibilities icr the
verious parties was
foraulated.

i) The company was asked
to initiate seeding
programmes.

ii) Tne proposal for manufact-
uring alternative pesticide
wes examined in devail and it
was Jound that the process
suggested by the collaborestors
was uneconomical, compared to
other processes used in India.

iii) 3iodegradation was
suggested in place of
inceneration, which resulted
in substantial saving in

the project cost,

i) In view of the tecknologic-
al risks involved, represent-
etives of Di1's and Indian
consultants visited the plants
abroad and carried our discuss-
ions witn the plant represent-
at'.ves and Foreign consultants.

ii) Attempta to identify
the canges tor failure of
the plants abroad wers
made,




Eroduct

Acrylic esters

Carbon black

Problems percieved in
. technology transier
11i) Four otf*ers wers
received from international

consortiums for providing
the process know-how ~nd

plant & machinery. Proper
evalugtion of the oifers
was somewhat difficult, as
the process was commerci-
ally not proven.

i) Xnowvhov provided by the
Indian promoter who aad
worked abroad in similar
plants.

ii) Tte process proposed

to be adopted ir Indie was
identical to the one
prevailing abroad, ignoring
local conditions and local
materials.

i) The plant was designed
with low aulphur heavy
stock (LSHS) as fuel since
gas was not available,
However, the periormance
guarantees and consuaption
norms indicated by ths
collaborator were based on

Stevs reconmerded

iii) The foreign cc'lavorator
waa asked to establish the
prccess parameters on semi-
comnercial pilot plent berfore
undertaking detailed
engineering.

iv) Suitable performance
gue—-antees were incorporated
in the agreement,

i) Before sanctioning
assis<cance, the Indian promoter
was asked to set up a pilot
plant to establish the process,.

ii) Results of the pilot
plant were vetted by an
independent consultant.

i) The collaborator vas asked
to conlirm suitezbility of the
process for vsing raw material
available locally.

ges fuel and for one particular

type of feed stock only.

1i) The collesborator was
asked to suitably wodify the
performance guarante2 cleuse
for using LSHS as fuel.

iii) The collaborator was
requested to provide
continuous asaistance for
updating/modifying the
process, for different
types of feedstocks/fuels.




Product

X1IPZ Capnles

Silicones starting
from wetayl calor-

Problens perceived in
—technolozy transfer

i) The collaborator hed
offered steam curing process
for curing the aLrXE compound.
4 doubt was expressed adbout
the liikkely obsolescence of
tha process in view of nore
modern curing processes
developed.,

ii) The training progracme

suggested by the collaborator

was guite eoxtensive in rela-
tion to the technology
involved, whica inrflated the
project cost signifi~antly.

i) Knowhow developed locally,
on a bench scale.

ide &nd chlorosilanes.

Semiconductor
power devices

ii) Pilot plant was develop-
ed by an engineering firm
which wes involved in doing
the detailed engzineering
for the commercial scale
plant.

iii) Thers was lack of
¢co-ordination arnd no
perioraance guarantees and
consuaption norms were given,

i) Very sovnisticated
technology involved.

ii) High obsolescence rate
for the product.

Steps recomnended

i) The process suggested bty
the collebcrator was '
critically examined by a
panel of experts who felt
that the process could be
used without afifectiing
quelity ol the cable.

ii) The training p.rogramnme
was recest suitably,

i) The company was asked to
enter inio an agreement with
the engineering firm for
properly defining the scope
of services,

ii) Necessary perZormance
guarantees were incorporated
in the agreement with the
consultant.

i) FPeriod of training at the
collaborator's plant was
extended to ensure proper
assimilation.

ii) The collaborator agreed
to previde continuously
updated technology during
the currency of agreenent
©0 sarleguzrd against
obsolescence,




Product

Aristwatches

frovlems perceived in

tecanology trensrer

iii) DFI did not leve
adequete ezperience of
the industry.

iv) Cepacity oI the economic
size ol the plant, much in
excess of local demand.

v) The collaborator had
agreed to buy 75% of the
production., However, the
product-mix for buy-back
initially ineluded mainly
low value droducts.

i) The colleboration agree-
ment coversd only mechanical
watches, It was felt that
electronic anzlog watches
were likely to have larger
market snare in Tuture.

ii) The entire equipment was
supplied by *the collaboretor,
which included second hand
machines.

iii) DFI did not have
adequate experience for
evaluation of the project,

Stevs recommended

iii) “he proposal wes
vetied by a committee of
experts,

iv) The product-mix for
ouy=-back was nodified to
include nigh value products,
which improved the’
profitability of the project,

i) The kmowhow for electronic
analog watches was included in
the scope of the agreement.

ii) The collaborators
provided per:-ormance
guarantees for the second hand
nachines, for a period of ten
Jears,

iii) The proposel was vetted
by a panel of experta,

o~




Product
Jerro Alloys

High Tension
Insulators

P.oblens perceived in
technojogy transfer

i) The proposed process for
refining was tried on
pilot plant scale only.

ii) There was no separate
agreexent for transfer
of technologye. The
technology vas built
ihto the equipment.

1) In view of the sophisti-
cated technolog,” involved,
difficulty in absorption
of technology was expected,

i1) Bquipaent selection was
done by the host company's
technicians, Adequacy
of theequipment selected
wvas to be established,

111) No performeance guarentees.

i) The technical know=how
wvas to be provided by
an individual with
experience in operational
aspacts of the plant only.

Steps Reconmended

1)

11)

1)

14)

131)

Suitability of the
process for local
ray materials was
to be established

a ggor;.

Performance guarantees
were sought from the
supplisr of equipment.

fraining programme
was strengthened,

Prior approval from
the collaborator for
the equipnent selected
vas sought.

) The collaborator was

anked to previde
perforaance guarantees.

A supplementary
agreement was signed
for providing treining
to Indian technicians
at plants abruad.

The collaborator was
asked to estabidish

the process parameters
on a pilot plant,

.-, aent of & part of
the know-how fee wvas
deferred till success~
ful operation of the
plant.
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AUNelURE B

CHECALIST OF InFORHAZION JOR TICHNICA

a) Technical

i) Product

ii) Erocess

1ii) Zechnical
Arrangements

Uses.

ideed for.
Features,
Subsiitttus..
Qbsolescence.

Alternate processes availabla.

Basis of selection and
appropriateness.

Process flow-chart, parameters,
balances.

Experience of other users,
locally or abroad, with tae
process.

1) EKnow-how -

Source of technolozy.

dagis of choice.

Details of donor covering
activities, size, turncver,
financial perrormance,
experience in providing
technology abroad, B&D
strengtas.

Terma covering know~how fees,
royalty, financial participation,
asgistance to be provided in
process, equipment selection,
plant design, benefit o
continued R&D efforts.

llorms of production, irial run
deteils, performance guarantees,

2) Consultancz Services -

Comprehensiveness of terms of
reference and scope of services,
Zvaluation covering, stais
available and capability,
pravious assignments in
similar industry, exzperience
of other clients, reasonableness
of fees vayeble,




As

b)

iv)

v)

vi)

Plant apd

t a
Bchinery

Rawy_Materjals

Otilities

vii) Ecologjcal Jmpact

vi11) Skills Required

Pi

ix)

1) Profitebility

11)

Qrganisation

cisa

Returns and

Capit
abi! ity

3

c

*»

Availability.

Experience of equipment suppliers.

Capadility <f equipwent supplierse

Basis of selection, whether through
advice from collaborators, turrkey
coatractors, consultants, or i~
house.

Conpetitive dids,

(bsolescence.

Overall performance capadility of
the plant end capacity balance,
Gogercment policies if imported.

Juitability.

Availability.

Adequacy.

Quality.

Pricesn,

Government policies if imported.

Availability.

mwo
Price.

Bature and analysis of effluents,

Statutory requirements regarding
treatment.

Adequacy and arrangemenis made for
treatnent,

Requirement of work force, work
force akills, availability,
arrangements for t—aining.

Requirement of mausagerial staf?f
for implementing and operating
project.

Availability of statf,

Supplementary trainiag.

Inputs required and costa.
Outpus prices,

Pinancial structare.

Raturn on equity, return on
investment, discounted rate
of return.

Debt Service.
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c) Socio-Ecumomic

1)

ii)
114)

iv)

)
vi)
vii)

Employment potential - direct
- indirect

Foreign exchenge earnings/savings.
Linkage sffocts - backward, forward linkages,

Use of wasis resource: ‘ccnservetion of
SCcarce resources.

Skill dmlopmeuto
Regional development,

Social cost/bensfit analysis -

econrmic rate of return
domestic resource cost.

g







