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NNY DEW. INDIA 

UNITED STATES AGENCY for INTERNATlONAL DEVELOPMENT 

PROJECT AUTHORIZATION 

Country: INDIA 

1. Pursuant t o  Se c t i  

CENTER FOR TECHNOLOGY DEVELWKNT 
Project  Number: 386-0507 

o f  the Foreign Assistance Act o f  1961, as 
amended, I hereby authorize the Center f o r  Technology Development Pro ject  
( the "Project") f o r  Ind ia  ( the "Cooperating Country") invo lv ing planned 
obl igat ions o f  not t o  exceed Ten M i l l i o n  Unf ted States Dol lars  
($10,000,000) i n  grant funds over a f i v e  year period from the date o f  
t h i s  authorization. O f  t h i s  amount, Three M i l  l i o n  United States Dol lars 
($3,000,000) are bet ng obl igated during Fiscal  Year 1989. Addit ional 
funds w i l l  be obl igated subject t o  the a v a i l a b i l i t y  o f  funds i n  
accordance with the A. I.D. OYB/allotment process t o  help i n  f inancing 
foreign exchange and loca l  currency costs o f  the project. The planned 
l i f e  o f  the p ro jec t  (LOP) i s  s i x  years from the i n i t i a l  obl igation. 

2. The Pro ject  i s  an experimental undertaking designed t o  develop and 
Improve technolow in f rast ructure reserves essential f o r  economic growth 
i n  India. To s t a r t  with, the p ro jec t  w i l l  be implemented i n  the state o f  
Karnataka. With potent ia l  f o r  adaptation by other States i t  i s  designed 
t o  contr ibute t o  the broad Science and Technology Sector goal o f  
accelerating the pace and improving the qua1 i t y  o f  technology appl icat ion 
t o  product and production process development i n  ex is t ing  and new 
businesses i n  Industry, Health, Agr icul ture and other areas important t o  
Indian development. - 

The Pro ject  consists o f  providing assistance t o  the Cooperating 
Country f o r  funding subproject proposals which afm a t  strengtheni ng, 
w i t h i n  the State o f  Karnataka, the capacity o f  technical i n s t i t u t i o n s  t o  
st imulate the process o f  technology development and the carmercial use o f  
t ha t  technology i n  India. This purpose w i l l  be achieved by providing 
support t o  develop and coordinate elements o f  Karnataka 's technology 
in f ras t ruc tu re  emphasizing four main areas: (a) Appl led Techno1 ogy 
Centers; (b) Human Resource Development; ( c )  Venture Capital Funding; and 
(d)  Sate l l  1 te-based Technical Infonnat i  on Linkages. 

USAID/I w i l l  channel $10 M i l l l o n  o f  grant funds f o r  the aforesaid 
purpose, through the Indust r ia l  Credi t  and Investment Corporation o f  
Ind ia  (ICICI), t o  the Center f o r  Technology Development, a non-profi t  
pr ivate Society recent ly.  registered and established a t  Bangalore. 



The A.I.D. grant funds will finance: Technical Assistance; Human 
Resource TraJning; Commodity Procurement; and Other Costs including the 
development of Publicity Materials fo r  Technical Information Exchange, 
Project  Monitoring, Project  Evaluation and audi ts  of the CTD 
organization. Except f o r  those expenditures incurred by A.I.D. under 
d i r e c t  contracts,  a l l  other A.I.D. funded expenditures will be f i r s t  
borne by the CTD which will then seek reimbursement of e l i g ib l e  project  
expenditures from the ICICI. The ICICI will in  turn be reimbursed 
direct ly  by A.I.D. 

The Host Country contributions t o  the project ,  an estimated to ta l  of 
$7.45 million, will cons i s t  of an estimated $7.0 mill ion "in-kind" 
contributions by Private Sector Organizations par t ic ipat ing i n  CTD's 
a c t i v i t i e s ,  and an estimated $450,000 from the Governent of Karnataka 
and from private local Industry Associations t o  finance the CTU's 
recurrent cos t  expenses. 

3. The expected project  outputs will include: ( a )  an operationally 
effect ive  CTD engaged i n  stimulating the process of technology 
development and c o n e r c i a l  use of t ha t  technology; ( b )  an expanded and 
strengthened Research 8 Development base f o r  technological development; 
( c )  an expanded and enhanced Human Resource base fo r  improved 
technological appl ications;  ( d )  an e f fec t ive  network among key 
in s t i t u t i ons  supporting increasing technolow development & application; 
( e )  a regular updated Technical Information System fo r  Karnataka Industry 
& Research Groups; and ( f )  a strengthened entrepreneurship environment, 
par t icular ly  a t  the small/medium scale level .  

4. The Project  Agreement which may be negotiated and executed by the 
o f f i ce r  t o  whom such authority i s  delegated in  accordance with A.I.D. 
regulations and Delegations of Authority shall  be subject to the 
following essent ia l  terms, covenants and major conditions, together w i t h  
such other terms and conditions a s  A.I.D. may deem appropriate. 

A. Source/Origin of Cmmodities and Nationality of Services: Goods 
and services, except fo r  ocean shipping, tinanced by A.I.D. under the 
Project  shall  have t h e i r  Source and Origin i n  the Cooperating Country or  
selected Free World Countries (Code 941) or  the United States ,  except as 
A.I.D. may otherwise agree i n  writing. Ocean shipping financed by A;I.D. 
under the  project  sha l l ,  except a s  A.I.D. may otherwise agree i n  writing, 
be financed only on f l ag  vessels of the United States  or  the Coo~erat ina  - - 
Country. 

8. Conditions Precedent t o  Disbursement: In addition t o  the 
standard Conditions Precedent (CPs) t o  the disbursement of project  funds, 
the Project  Agreement will contain additional CPs t o  the i n i t i a l  
disbursement of funds which s t a t e  t h a t  the ICICI wil l ,  except a s  the  
Par t ies  may otherwise agree i n  writing, furnish t o  A.I.D., through the 
DEA, in form and substance sat isfactory t o  A.I.D. the following: 



( i )  The "Memorandum o f  Understanding" between the I C I C I  and the 
CTD which describes the procedures and mechanisms tha t  w i l l  be e~lployed 
t o  reimburse the CTD f o r  e l i g i b l e  expenditures under the project; 

( i f )  A w r i t t en  confirmation o f  the f a c t  tha t  the CTD has i n  place a 
s t a f f  o f  a t  l eas t  three persons, includf ng the Honorary Di rector  o f  the 
CTD, which i s  required t o  implement the i n i t i a l  stages o f  the project. 
The ICICI 's w r i t t en  confirmation should also ind icate t ha t  the CTD i s  
prepared t o  h i r e  a mfnimum o f  tw addi t ional  persons by the end o f  the 
second year o f  the project; and 

( i l l )  A copy o f  the CTD's "Management Plana f o r  the i n i t i a l  eighteen 
months o f  project .  Such a p lan w i l l  include the estimated amounts and 
timfngs o f  the Host Country and/or D i rec t  A.I.D. contracts during t h f s  
eighteen months per iod and w i l l  specify the manner i n  which the CTD w i l l  
insure t ha t  i t establishes acceptable f inanc ia l  management and control  
mechanisms f o r  the funding provided by A.1 .D. under the project. 

C. Covenants: Except as A.I.D. may oth{rwfse agree i n  wr i t ing,  the  
CTO w i l l  agree to: 

(1) Establ ish an Evaluation Program t o  be financed out o f  p ro jec t  
funds; 

( i i )  Finance and secure i n  a t imely manner, any exemption from GO1 
import duties, a l l  import l icenses and/or other GO1 clearances required 
f o r  the importat ion o f  any goods t o  be financed under the project; and 

( i i i )  Maintain o r  increase the ex is t ing  leve l  o f  representation o f  
the Pr ivate Sector and/or Non-Government Organizations on the Governing 
Board o f  the CTD. 

Di rector  

vii 



I. S U M M Y  PRCUECT DESCRIPTILM 

1 .OO A. General Project  Description: The Center f o r  Technology Develop- 
ment (CTD) project  is an experimental undertaking designed t o  
contribute t o  the broad science and technology sector goal of 
accelerating the pace and improving the quali ty of technology 
application t o  product and production process development i n  
exist ing and new businesses i n  Industry, Health, Agriculture and 
other areas important t o  Indian development. The purpose of the 
project  i s  to  stimulate the process of technology development 
and the comnercial use of t ha t  technology i n  India. The 
project ' s  e f f o r t s  will i n i t i a l l y  be focussed on the Bangalore 
area of Karnataka. This purpose will be achieved by providing 
support to  develop and coordinate elements of the region's 
techno1 ogy infrastructure through the funding of: ( a )  Applied 
Technology Centers; ( b )  Human Resource training; and ( c )  The 
procurement of a variety of physical and technical resources. 

1.01 As the Indian economy has been increasingly l iberalized,  i t  has 
been recognized tha t  there is  a b u i l t  i n  l imita t ion i n  a strategy 
of relying on technology imports as  the main source of technolo- 
gical innovation. Though India has some key building blocks tha t  
can stimulate major advances in  the pace and quality of indige- 
nous technology development, i t  has y e t  t o  reap s ignif icant  
commercial benefits from Research and Development (R&D) effor ts .  
This problem, addressed by the CTD project, i s  the weak l ink  
between the nature and ava i lab i l i ty  of India's technological 
infrastructure and the market dr iven  needs of i ts  businesses. 

1.02 The CTD project  is i n  conformity with the U.S. Agency for  Inter- 
national Development i n  India 's  (USAID/I1s) Country Development 
Strategy Statement (CDSS) which emphasizes the importance of the 
en t i re  Science and Technology ( S T )  process. I t  i s  one of a 
se r ies  of b i la te ra l  projects focussed on the same sector goal. 
CTD follows the Program for  the Advancement of Comnercial 
Technology (PACT) project and the Program f o r  the Acceleration 
of Comnercial Energy Research [PACER) project  by contributing t o  
the enhancement of the overall process of technology change with 
a focus on improving linkages between numerous groups involved 
i n  the movement of technology t o  the marketplace. 

1 .O3 B. Responsibilities of the Participants: The project  i s  a regionally 
based technology development e f f o r t  having potential f o r  adapta- 
t ion by other Indian . s ta tes .  The CTD will serve a s  a forum 
through which leaders from business, financial ins t i tu t ions ,  
govermnent, and academia can work t o  strengthen and coordinate 
Karnataka's technological infrastructure.  Efforts t o  improve 
Karnataka's a b i l i t y  to  use technology t o  develop products and 
improve production processes will be driven by business demand. 
The Center's agenda will emphasize four main areas: ( a )  Applied 
Technology Centers (ATCs);  ( b )  Human Resource Developntent ( H R D ) ;  
( c )  Venture Capital Funding; and (d l  Satellite-based Technical 
Infonnati on Exchanges. 



1 .04 A1 though the  Center i s  reg i s te red  as a nonpro f i t  soc ie ty  under 
the Laws o f  Karnataka and i s  located i n  Bangalore, i t  w i l l  have 
an e x p l i c i t l y  a l l  I n d i a  dimension. The seven member Governing 
Board w i l l  i nc lude  representat ives o f  the Ind ian I n s t i t u t e  o f  
Science, the  I n d u s t r i a l  C r e d i t  and Investment Corporat ion o f  
I n d i a  ( ICICI  ), the Confederat ion o f  Engineering Indust ry  (CEI) , 
the  Ind ian I n s t i t u t e  o f  Management ( I IM),  Bangalore, and two 
representat ives o f  the Government o f  Karnataka (GOK). The CTD's 
Honorary D i r e c t o r  w i l l  serve as member Secretary. 

1 .05 P r o j e c t  proposals w i l l  be developed by i ndus t ry  or ien ted "Focus 
Groups" f o r  review and approval by the  CTD Secretar iat ,  the CTD 
Governing Board, and USAID/I1s O f f i c e  o f  Techno1 ogy Development 
and En te rp r i se  (TDEE). Such proposals w i l l  address the 
f o l l  owing c r i t e r i a :  (a )  Overal l  Economic Rationale; (b )  Market 
Demand; ( c )  S t ruc ture  and Organization; ( d l  Business 
Par t i c ipa t i on ;  ( e l  I n s t i t u t i o n a l  Autonomy; ( f )  Use and 
Adaptat ion o f  E x i s t i n g  Technology; (g )  The u t i l i z a t i o n  o f  the  
"Best Pract ices" ;  (h )  I n t e l l e c t u a l  Property Rights; and ( i )  
Envi ronen t /Hea l  th. 

1 .O6 C. I 1  l u s t r a t i v e  F inanc ia l  Plan: A.I.D. assistance t o  the  p r o j e c t  
w i l l  s u D ~ o r t  the  qrowth and maturat ion o f  the  CTD oraan iza t ion  
and s p e c i f i c  i n i t i a l  a c t i v i t i e s  o f  t he  CTD. The A.I.D: g ran t  o f  
$10.0 m i l l i o n ,  over a s ix-year period, w i l l  f inance: an est imated 
$3.0 m i l  1 i o n  o f  Technical Assistance; an est imated $2.5 m i l  1 i o n  
o f  Human Resource t r a i n i n g ;  an est imated $3.8 m i l l i o n  o f  
Commodity Procurement; an est imated $0.4 m i l l i o n  f o r  Other Costs 
i nc lud ing  the  development o f  p u b l i c i t y  ma te r ia l s  f o r  Technical 
In fonnat ion  Exchange; and an est imated $0.3 m i l  1 i o n  f o r  P r o j e c t  
Monitoring, Eva luat ion  and a u d i t s  o f  t he  CTD. With the  exception 
o f  those expenditures incur red by A. I .D. under d i r e c t  contracts,  
a l l  o ther  expenditures w i l l  be f i r s t  borne by the  CTD which w i l l  
then seek reimbursement o f  e l i g i b l e  expenditures from the I C I C I .  
The I C I C I  w i l l  i n  t u r n  be reimbursed d i r e c t l y  by USAID/I. 

1.07 The . recurrent  cos ts  r e l a t e d  t o  the  support o f  the  CTD w i l l  be 
provided as a c o n t r i b u t i o n  from the GOK (est imated as the  
equ iva lent  o f  $37,500 per  yea r )  and from l o c a l  I n d u s t r i a l  
Associat ions (est imated as the  equ iva lent  o f  $37,500 per  year ) .  

1.08 I n  a d d i t i o n  t o  t h i s  p r o j e c t  and i n  general support o f  the  techno- 
logy development ob jec t i ves  i n  Karnataka, donors o the r  than 
A.I.D. are expected t o  provide up t o  $44.8 m i l l i o n ,  i n c l u d i n g  
substant ia l  funding f o r  venture cap i ta l ,  assuming b i l a t e r a l  
agreements f o r  t he  same are concluded. I n  addi t ion,  it i s  
an t i c ipa ted  t h a t  the  I C I C I ,  through i t s  subsid iary the 
Technology Development and In format ion  Company o f  I n d i a  (TDICI) , 
w i l l  prov ide an est imated Rs.200 m i l l i o n  (approximately U.S. 
$15.4 m i l l i o n )  as a Venture Cap i ta l  Fund t o  f inance new business 
investment proposal s i n c l u d i n g  CTD sponsored proposals, provided 
these proposals reach a "bankable" stage. 



I t  i s  anticipated tha t  most of the procurement required under 
the project w i  11 be accomplished through Host Country 
contracting procedures w i t h  only a limited amount of procurement 
f o r  U.S. and other foreign technical assistance, training and 
comodities being accomplished through d i rec t  A.I.D. contracts. 

Financing Methods: The de t a i l s  of the disbursement methods tha t  
will be employed under the project will  be provided in  the basic 
Project Implementation Letter that  will be issued, w i t h  GO1 
concurrence, subsequent t o  the signing of the Project Agreement. 

Evaluation and Monitoring: Evaluation and Monitoring of the CTO 
project will be achieved throuqh a systen of onqoinq data 
collection and reporting designeci to  track project {roc& and 
resul ts .  Information on CTD ac t iv i t i e s  will be collected by the 
"Focus Groupsu and recorded and summarized by the Secretariat  of 
the CTD on a quarterly basis. 

A minimum of two independent Project Evaluations will be 
conducted by teams of A.I.D. spec ia l i s t s ,  foreign and local 
consultants, and CTD s ta f f  i n  years three and s ix  of the 
project. These Project Evaluations will focus on both the 
technology development and coordination process as  well as  on 
the resu l t s  of specif ic  CTD sponsored ac t iv i t i es .  O f  the 
$300,000 s e t  aside in the Evaluation and Monitoring l ine item of 
the I l l u s t r a t i ve  Budget of the Financial Plan section of the 
Project Paper, a t  l eas t  $200,000 i s  reserved f o r  the costs of 
d i rec t  A.I.D. contracts f o r  consultant services required t o  
conduct Project Evaluations. 

Special Considerations: In addition to  the standard Conditions 
Precedent t o  the disbursement of ~ r o j e c t  funds, i t  i s  
anticipated tha t  the Project ~ ~ r e e n k n t -  w i  11 contain the 
following special Conditions Precedent (CPs) to  the i n i t i a l  
disbursement of funds: 

1. A requirement tha t  the ICICI provide, f o r  the approval of 
A.I.D., a copy of the 'Memorandum of Understanding" between 
the ICICI and the CTD which describes the procedures and 
mechanisms tha t  will be employed to  reimburse the CTD f o r  
e l ig ib le  expenditures under the project; 

2. A requirement t ha t  the ICICI provide, f o r  the approval of 
A.I.O., a written confimation of the f a c t  that  the CTD has 
i n  place a s taff  of a t  l eas t  three persons, including the 
Honorary Director of the CTD, which is required t o  implement 
the i n i t i a l  stages of the project. The ICICI's written 
confirmations should also indicate tha t  the CTD is prepared 
t o  hire a min imum of two additional professionals by the end 
of the second year of the project; and 

3. A requirement that  the ICICI provide, f o r  the approval of 
A.I.D., a copy of the CTO's "Management Plan' f o r  the 



i n i t i a l  eighteen months o f  the project. Such a Plan should 
include the estimated amounts and timings o f  the Host Country 
and/or D i rec t  A.I.D. contracts ant ic ipated during t h i s  
eighteen month period and snould spec i f i ca l l y  ind icate the 
manner i n  which the CTD w i l l  insure t ha t  i t  establishes 
acceptable f inanc ia l  management and control mechanisms f o r  the 
funding provided by A.I.D. under the project. 

1.17 . I n  addition, i t  i s  ant ic ipated tha t  the Pro ject  Agreement w i l l  
contain the fo l lowing Special Covenants: 

1.18 1. That the CTD w i l l  be responsible f o r  securing and arranging 
f o r  financing, i n  a t imely manner, o f  any and a l l  import 
duties and/or other GO1 lev ies  and clearances required f o r  the 
importat ion o f  any goods t o  be financed under the project; and 

1.19 2. That the CTD agrees t o  e i t h e r  maintain o r  increase the 
ex is t ing  leve l  o f  representation o f  the Pr ivate Sector and/or 
 on-Government Organizations on tne Governing Board o f  the CTD. 

2.00 A. The Role o f  Science and Technology i n  Development: Sustained 
techno1 ogical innovation i s  one o f  the sal 1 ent  character is t ics  o f  
tne deveioped countries o f  Nortn America, Europe, and East Asia. 
The successful t r a n s i t i o n  o f  countr ies i n  these regions from 
t rad i t i ona l  agr icu l tu ra l  t o  modern indus t r ia l  societ ies has been 
accompanied by a fundamental change i n  the general a v a i l a b i l i t y  o f  
food, shelter, heal th services, and material goods. Application 
o f  S&T has been a key fac to r  i n  and symbol o f  t h a t  change. 

India, despite i t s  considerable progress i n  the indus t r ia l  
sector, i s  s t i l l  predaninantly a rura l ,  agrarian society t r y i n g  
t o  transform i t s e l f  i n t o  a modern indus t r ia l  society i n  which 
basic necessit ies are widely avai l  able. Since independence, the 
Governlnent o f  Ind ia  (GOI) has invested s teadi ly  and heavi ly i n  
creat ing S&T in f rast ructure.  I n  1984-95, Ind ia  spent 
approximately 1% o f  GNP on R&D a c t i v i t i e s  and now has the f i f t n  
l a rges t  pool o f  technical personnel i n  the world. 

Clearly, Ind ia  has i n  place an S&T capabi l i ty  unique f o r  a 
country a t  i t s  l eve l  o f  development. A f te r  more than f i f teen 
years o f  slow growtn and a publ ic po l icy  commitment t o  improve 
economic ef f ic iency,  the country's indus t r ia l  sector has started 
to  expand rap id ly  i n  the l a s t  decade. However, though Ind ia  has 
sane key bu i ld ing  blocks t n a t  could stimulate major advances i n  
tne pace and qua l i t y  o f  economic development, the country has y e t  
t o  reap s ign i f i can t  commercial benef i ts  from R&D. 

A major reason f o r  t h i s  f a i l u r e  i s  the weak l i n k  between basic 
research and industry needs. I n  general, Indian research has not  
been dr iven by market needs. Therefore research and technology 
comnunities have been physical ly and phi losophical ly iso la ted 



from industry. Also, u n t i l  recently, businesses have not had the 
competitive need t o  develop new technologies t o  improve product 
qua1 i ty o r  reduce production costs. 

Because the c m e r c i a l  output of Ind ia 's  national R&D network i s  
meagre, technology imports are the main source o f  technological 
innovation. Ind ia  i s  aware o f  the l im i ta t ions  o f  t h i s  reliance. 
This awareness, coupled with a keen desire t o  rap id ly  modernize 
the indus t r ia l  sector, i s  re f lec ted i n  the GOI's Seventh Five 
Year Plan, 1985-1990. For example, the Plan states that: 

"The coupling between the science and technology 
in f rast ructure and capab i l i t i es  and the production system i n  
the country i s  weak.. .there i s  of ten a f ee l i ng  tha t  the f r u i t s  
of science and technology are not reaching the bulk of the 
population and not contr ibut ing i n  s u f f i c i e n t  measure t o  
economic and soci a1 growth. " 

The same argument has been expressed, over the l a s t  decade, 
numerous times i n  d i f f e ren t  ways by persons both i n  and out o f  
government. Indeed, the recent opening up of the Indian economy 
t o  technological competition as par t  of a broad l i be ra l i za t i on  
program provides an ideal  window o f  opportunity i n  which t o  
stimulate a comnercially oriented R&D culture. 

2.07 8. USAID/I1s Science and Technology In i t i a t i ves :  Recognizing the 
imoortance of technoloqical chan~e and innovation f o r  econanic 
g-bwth USAID / I ,  over t h i  l a s t  four  years, has developed a series 
of projects wi th  t h i s  focus. The CTD i s  the t h i r d  pro ject  i n  
t h i s  series. 

2.08 The f i r s t  pro ject  was the PACT project. As wi th CTD, PACT'S 
overa l l  object ive i s  t o  enhance both 'the pace and qua l i t y  o f  
colmercial technology development and innovati  on. The PACT 
pro ject  provides f inanc ia l  support i n  the form of condit ional 
grants f o r  the preprocessing costs o f  Indo-U.S. j o i n t  ventures. 
The second project  i n  t h i s  series was PACER. With a s im i la r  
overa l l  objective, PACER focuses on the energy sector, seeking t o  
promote the l i n k  between technology and enterprise. I n i t i a l l y  
with a regional focus, the CTD pro ject  focuses on helping Ind ia  
exp lo i t  i t s  own capacity f o r  cmmercial technology development, 
so t ha t  the country can become less dependent on adapting fore ign 
sourced technologies t o  business o r  government needs. 

2.09 The pro ject  i n  many ways ant ic ipated the development o f  USAIO/Iis 
new S&T strategy which was approved by AID/bl i n  July o f  1988. 
The basis f o r  t h i s  strategy i s  the conclusion tha t  the most 
appropriate focus f o r  U.S. assistance t o  Ind ia  i n  the 1990's i s  
i n  the area o f  science and technology which i s  broadly defined t o  
include: research; technology development and c o m r c i a l i z a t i o n ;  
and S&T systems strengthening. 



2.10 The analysis which supports the selection of t h i s  s t ra tegy identi-  
f i e s  important weaknesses in the "process" of S&T development in 
India. These include the absence of effect ive linkages among 
government, academia, and private enterprise that  are necessary 
tofoster the development and commercialization of technologies 
important ta India 's  economic development. By addressing these 
weaknesses, i n i t i a l l y  i n  Bangalore, USAID/I w i  11 help strengthen 
the Indian S&T process, Hopefully the subsequent replication of 
the successful CTD model in other parts of the country will 
resu l t  i n  a spread e f fec t  that  will increase productivity and 
economic growth across India. 

2.1 1 C. The U.S. Model: Economic Development a t  the Regional Level: The 
CTD i n i t i a t i v e  i s  based on a model that  links technoTogy t o  
economic development. The framework suggests tha t  regional or 
s t a t e  economies t ha t  comprise a nation -are themselves- dynamic. 
That is ,  they are composed of many different  industries whose 
developnent i s  often uneven from place t o  place. The economic 
health of these regions depends on nurturing, directing,  and 
reacting to  economic ac t iv i ty  i n  a defined geographic area as 
global competition increases the ra te  of regional economic change. 

2.12 Businesses, on the other hand, are not geographically limited i n  
how they can increase competitiveness, and therefore are not t ied 
t o  a par t icular  region o r  s t a t e .  Businesses can seek s t ra teg ic  
all iances,  es tabl ish joint  ventures, license technology, acquire 
firms, s e t  up new plants,  and close down others. 

2.13 Technological challenges confront industries as they adapt t o  
competition and move through the i r  l i f e  cycles. These technology 
challenges occur a t  three d i f fe ren t  levels: (1 )  Technology Deploy- 
ment - putting exis t ing,  "off the she l fu  technology t o  work ( i . e .  
Computer Aided Design); ( 2 )  Technology Application and Adaptation - taking sc i en t i f i c  and technical discoveries or  tools and 
applying o r  adapting them f o r  spec i f ic  purposes i n  products or  
processes; and ( 3 )  Technology Discovery - fundamental basic 
research designed t o  discover new principles ( i  .e. superconducti - 
v i ty )  and new tools  ( i .e.  rapid so l id i f ica t ion  technology). 

2.14 To respond t o  these technology challenges, industry draws on the 
"technology infrastructure" that  ex i s t s  i n  the economy. There are 
four types of technology infras t ructure  resource needs f o r  each 
level of technology challenge. The components are: (1 Physical 
Resources-- buildings, laboratory equipments, instruments, 
production machinery. and technical components f o r  discovering, 
developing and using technology; (2 ) Human Resources - prepara- 
t ion of knowledge and technology s k i l l s  f o r  development, 
application, and use of technology; (3)  Financial Resources - 
financing f o r  d i f fe ren t  stages of technology development and 
incorporation into  business a c t i v i t i e s ;  and (4)  Technology 
Inst i tut ion Resources - technical ins t i tu t ions  that  address the 
actual development or  adoption and application of technology f o r  
products o r  production processes and ca ta ly t ic  ins t i tu t ions  that  



provide a forum f o r  the analysis and coordination of a l l  
technology infras t ructure  components described above. (WOTE: 
For a more detailed description of these resource needs a t  each 
order of technology challenge, see Annex C ) .  

2.15 To ensure regional econanic health, public and private sector 
leadership can develop thi s technology infras t ructure  and 
increase i ts  responsiveness t o  changing market needs. Indeed, 
the  CTD took i t s  inspiration i n  par t  from the ac t i v i t i e s  of U.S. 
s t a t e  g o v e r m n t s  t h a t  evolved to  address problems of industrial  
competitiveness. Many s t a t e s ,  such a s  Ohio, Indiana, and 
Pennsylvania, have established t h e i r  own innovative development 
programs to fos te r  rapid adaptation t o  technological cnange. A 
commonly found denominator of these programs is t h e  creation of a 
forum, such as the CTD, through which business, government, and 
academic leaders can develop and then strengthen linkages between 
the key resources of technology infrastructure.  (#OTE: For a 
more detailed description of public and private actions to enhance 
technology infras t ructure  and lessons learned, see Annex 0) .  

2.16 D. Project  Development and PID approval issues: In addition t o  the  
a c t i v l t ~ e s  of U.S. s t a t e  governments, UmD/I took inspira t ion 
from the concern both a t  India 's  Center and s t a t e  l eve l s  w i t h  
industrial  modernfration and regional economic development. In 
preliminary discussions w i t h  governnent o f f i c i a l s ,  businessmen, 
bankers, and researchers, USAID/I s t a f f  found a high level of 
receptivity t o  the  concept of a s t a t e  level program aimed a t  
application of S&T t o  problems of economic development. 

2.17 Four s i t e s  were considered fo r  the location of the CTD- project: 
Hyderabad, Andhra Pradesh; Ahmedabad, Gujarat; Pune, Maharasntra; 
and Bangalore, Karnataka. I n i t i a l  visit,s t o  these areas resulted 
i n  the  selection of Karnataka a s  the most appropriate s i t e  fo r  
USAID/I funded e f fo r t .  The survey of Karnataka (See Annex N) ,  
prepared by Rao Associates combined w i t h  USAID/I's s t a f f  s i t e  
visits revealed t h a t  Bangalore- was the  best  candidate fo r  t h e  
establishment of regtonal technology development project. The 
s t a t e ' s  strengths a r e  rooted i n  i ts  long history of in teract ion 
between business, academia, and government; i ts  so l id  base of 
research capacity; and the keen in t e r e s t  on the part  of s t a t e  and 
local  leaders i n  launching such a project. 

2.18 A three day workshop on "Technology Development, Finance and 
Human Resources in  Karnataka", sponsored by USAID/I and the CEI, 
was held i n  Bangalore i n  March of 1987. Three industry focus 
groups, e.g. Informatics; ~ o o d  Technology; Industrial Machinery & 
Equipment; Chemical System Suppliers/Fabricators and Dry Land 
Agriculture; met f o r  working sessions. A.D. Little, Inc. (ADL) 
prepared a report  on the Conference (See Annex 0 )  and followed up 
imnediately with key par t ic ipants  t o  determine next steps. In 
response t o  A D L ' s  Report, tne  GOK proposed the purposes, scope, 
and composition of a Technology Development Board and a 
secre ta r ia t ,  having an a l l  India mandate w i t h  an i n i t i a l  focus on 
the  Bangalore area. 



USAID/X then contracted w i t h  the Stanford Research I n s t i t u t e  
(SRI) I n te rna t i ona l  t o  study Karnataka's regional  economic 
i n f r a s t r u c t u r e  and make s p e c i f i c  recomnendations f o r  CTD a c t i o n  
program. Tne SRI Report, "Karnataka i n  Transformation'  (See 
Annex P), served as the  bas i s  f o r  the  w r i t i n g  o f  tne  P r o j e c t  
I d e n t i f i c a t i o n  Document (PID) i n  December o f  1987. 

1. PID Issues: The PID was approved by AID/W i n  February o f  1988 
w i thou t  any major issues and USAID/I was author ized t o  proceed 
w i t n  tne development and approval o f  tne CTD P r o j e c t  Paper 
(PP). Notwi thstanding t h i s ,  a number o f  concerns were ra i sed  
i n  the  AID/W approval cable wnich were t o  be addressed du r ing  
the PP design process. I n  J u l y  o f  1988, USAID/I contracted 
f o r  the serv ices o f  three consu l tan ts  t o  a s s i s t  tne  P r o j e c t  
design team i n  f i n a l i z i n g  the  PP. Dur ing t h i s  process, the 
team took i n t o  cons idera t ion  AID/Wis concerns. A sumnary of 
the s ta tus  o f  these concerns fo l lows:  

a. P o l i c y  Environment and Dialogue: An ana lys is  o f  the 
p o l i c y  issues r e l a t e d  t o  the  CTD p r o j e c t  bv P r i ce  . - 
haterhouse, I n d i a  i s  inc luded as Annex Q. The a n a l y s i s  
o u t l i n e s  the Center and s t a t e  p o l i c y  environment i n  which 
tne  CTD p r o j e c t  . w i l l  operate. It high1 i g h t s  recen t  measures 
t h a t  have been i n i t i a t e d :  t o  l i b e r a l i z e  t h e  s t a t e  economy; 
t o  encourage competi t ion; t o  a1 low businesses greater  
freedom and f l e x i b i l i t y ;  and t o  encourage 'improvements t o  
technology q u a l i t y ,  the  economic o f  scale o f  product ion, and 
expo r t  i n i t i a t i v e s .  The ana lys i s  a l s o  notes t h a t  the  
a c t i v i t i e s  sponsored by USAID/I du r ing  the p r o j e c t  develop- 
ment phase seem t o  have a l ready i n f l uenced  Karnataka's June 
1988 p o l i c y  on h igh  technology i ndus t r i es .  

A1 though p o l i c y  change i s  n o t  a f o r k 1  mandate o f  the  CTD, 
cont inued p o l i c y  l i b e r a l i z a t i o n  w i l l  be a l i k e l y  outgrowtn 
o f  the  CTD p r o j e c t  because members o f  CTD's Governing Board, 
Secre tar ia t ,  and Focus Groups ho ld  key p o s i t i o n s  i n  govern- 
ment and i ndus t r y .  Thus t h e  ac t ions  o f  the  CTD w i l l  o f  
tnemsel ves c o n s t i t u t e  a major  p o s i t i v e  pol  i c y  impact on tne 
e c o n w  o f  t h e  s t a t e  o f  Karnataka and i f  successful i n  
Karnataka, i n  o the r  s ta tes  o f  Ind ia .  

P r o j e c t  Focus and S u s t a i n a b i l i t y :  The focus o f  CTD p r o j e c t  
7s  to  s u m o r t  the  growth and maturat ion o f  the CTD 
o rgan iza t i on  by f i nanc ing  s p e c i f i c  i n i t i a l  a c t i v i t i e s  o f  
the  CTD, i n c l u d i n g  tne  p lanning and equipping o f  Appl ied 
Technology Centers (ATCs). By the  end o f  the  p ro jec t ,  
i ndus t r y  groups, i n c l u d i n g  s ta r t -up  f inns,  w i l l  be served 
by: a f u l l y  opera t iona l  CTD; new ATCs; and new o r  enhanced 
technology t r a i n i n g  programs. A l l  o f  these w i l l  be s e l f  
sus ta in ing  through a combination o f  c o l l e c t i o n  o f  business 
fees f o r  serv ices prov ided and r e c e i p t  o f  g ran t  support from 
f i n a n c i a l  i n s t i t u t i o n s ,  f o r e i g n  donors, s t a t e  government, 
and Indus t r y  Associat ions. An e laborate sumnary o f  CTD's 



role and process and how the success of the project i s  t o  
be measured are provided in  the PP's "Detailed Description" 
and "Monitoring and Evaluationn sections while a more 
detailed exposition of questions related t o  the project 's  
susta inabi l i ty  can be found in  the "Financial Plan" section 
of the PP. 

Competition w i t h  U.S. Exports and Intellectual  Property 
Rights: Inplenentation of the project should not resu l t  in  
an.y serious competition w i t h  U.S. exports. In f a c t  i t  i s  
anticipated tha t  CTD programs in helping Indian companies 
serve indigenous markets, will create a positive demand f o r  
U.S. goods (capital  equipment, components) and services 
(technical assistance, t ra ining) .  

In the area of Indo-U.S. S&T cooperation, the question of 
Intellectual  Property Rights and adequate protection of 
those r ights  i s  becoming increasingly important. Howver, 
i t  i s  not the goal of t h i s  project to  fos te r  the creation 
of inte l lectual  property o r  the t ransfer  of technology 
through S&T cooperation. Rather the CTD project i s  
envisioned as  primarily an e f fo r t  i n  development and 
coordination of 1 ocal technology resources. CTD sponsored 
ac t iv i t i e s  w i  11 support the integration of Indian developed 
technology into the Indian market and focus on developing 
comnercially applicable indigenous technologies. 

Notwithstanding the above, to  ensure tha t  the issue of 
Intellectual  Property Rights i s  suff ic ient ly  addressed, the 
Proposal Selection Cr i te r ia  t o  be used by the CTD t o  
evaluate and approve proposal f o r  project funding will 
include c r i t e r i a  assuring adequate protection of 
Intellectual  Property Rights. 

Proposed Level of Technical Assistance (TA): The de t a i l s  
of the methods t o  be used i n  contracting and approving TA 
and Training i s  described i n  the "Procurement and Contract- 
ing" section of the PP. The Detailed Project Description 
includes a thorough exposition of the TA and Training 
requirements to. be -financed by the project. Therefore, the 
GOI's signing of the Project Agreement will serve as an 
indication tha t  USAIO/I and the GO1 have come t o  agreenent 
and there is f u l l  understanding of the level and type of TA 
and Training tha t  will be funded by the project. 

PI0 Concerns: The 'additional guidance f o r  PP development' 
provided i n  the AID/W PI0 approval cable has been addressed as 
follows: 

a. Funding Mechanism and Budget: The funding mechanism and 
budget are outlined i n  secti'on IV. of the PP, "Financial 
Plan." 



6.30 b. P r i v a t e  Sector Par t i c ipa t i on :  Evidence o f  P r i v a t e  Sector 
v a r t i c i v a t i o n  i n  CTD planning. a c t i v i t i e s .  and Drogram 
funding' i s  an importan't c r i t e r i o n  t h a t  w i l l  be u s e d  t o  
develop and review proposals f o r  p r o j e c t  funding. The idea 
o f  having more e x p l i c i t l y  P r i v a t e  Sector membership on the  
Governing Board o f  the CTD has been incorporated i n t o  the 
P r o j e c t  Agreement as a covenant. The c u r r e n t  Board, on 
which three o f  t he  s i x  members are from the Pr i va te  Sector, 
r e f l e c t s  an appropr iate m ix tu re  o f  i n s t i t u t i o n a l  representa- 
t i v e s  from business, academia, f inance, and government. 
The covenant i n  the  P r o j e c t  Agreement i nd i ca tes  t h a t  t h i s  
mix ture  w i l l '  be maintained o r  improved dur ing  the  l i f e  o f  
the p ro jec t .  I n  add i t ion ,  the  Chairman o f  the  Bangalore 
Chapter o f  the  Indo-American Chamber o f  Comnerce w i l l  
p a r t i c i p a t e  i n  Focus Group a c t i v i t i e s  and thus the Chamber 
w i l l  cont inue t o  p lay  a usefu l  r o l e  i n  f a c i l i t a t i n g  
contacts between Ind ian  and U.S. f i r m s  generated through 
CTD a c t i v i t i e s .  

2.31 c. Small Scale Business Par t i c ipa t i on :  The SRI Report (See 
Annex P), based on f o u r  person months o f  i n te rv iews  w i t h  
Bangalore business and government leaders, ind ica tes  an 
extremely s t rong demand by small scale i ndus t ry  f o r  the  
types o f  serv ices an t i c ipa ted  t o  be coordinated through the  
CTD. Evidence o f  s u f f i c i e n t  and appropr iate demand and 
desc r ip t i on  o f  an t i c ipa ted  c l i e n t e l e  are c r i t e r i a  f o r  
proposal evaluat ion.  "Crowding out"  o f  services by 1 arge 
companies i s  n o t  an t i c ipa ted  t o  be a problem, as the r o l e  
o f  the  CTD i s  t o  serve small and medium s ized companies 
w i t h  l a r g e  companies genera l ly  having t h e i r  own i n t e r n a l  
app l ied  R&D c a p a b i l i t y .  Also, t he  i n d u s t r i e s  served Dy the 
CTD are character ized by an abundance o f  small and medium 
sized, r e l a t i v e l y  young f i rms. I f  l a r g e  scale f i r m s  
demonstrate i n t e r e s t  i n  CTD funded p ro jec ts  and there i s  
room o r  cause f o r  such p a r t i c i p a t i o n ,  Service Fees w i l l  be 
charged on an " a o i l i t y  t o  pay" basis. 

2.32 d. T r a i n i n  : Tra in ing  Programs funded by the  p r o j e c t  w i l l  
w ide ly  app l icab le  s k i l l s  and educational manpower 

requirements, e .g. t r a i n i n g  design engineers t o  use Computer 
Aided Design (CAD) equipment. Even i f  t r a i n i n g  provided t o  
. i ndus t ry  i s  o f  a general type which i s  character ized by 
market e x t e r n a l i t i e s ,  employers w i l l  be expected t o  pay a 
p o r t i o n  o f  t he  costs. I f  t r a i n i n g  programs evolve t h a t  
p rov ide  t r a i n i n g  s p e c i f i c  on ly  t o  a c e r t a i n  company, the 
company w i l l  pay a t  l e a s t  t he  f u l l  c o s t  o f  p rov id ing  the  TA 
requ i red  t o  i n i t i a t e  the  t r a i n i n g  programs. 

2.33 e. Moni to r ing  and Evaluat ion: The p r o j e c t  design team 
inc luded  a moni to r ing  and eva luat ion  specia l  i s t .  Her 
r e p o r t  i s  inc luded i n  Annex K and summarized i n  Section I V .  
"Implementation Plan" o f  the  PP. 



E. Project Design Team: The Project Design Team consisted of the 
Following individuals: 

R. W. Beckman, TD&E (Chairman) 
R. K. Berry, TD&E 
K. Walesh, TD&E (sumer intern w i t h  USAIO/I) 
K .  Jones, TD&E (PSC) 
H. 1yer ,c0  
J. Perianayagam, PRJ 
5. J. Freundlich, PRJ 

Consultants t h a t  assisted the ~eam's  e f fo r t s  included: 

J.O. Gollub, SRI International 
A. Puri, Price Waterhouse 
K. Anderson, Washington Consulting Group 
R. Fehnel, National Association of Schools of Public Affairs 

and Administration, NASPAA 

111. DETAILED PROJECT DESCRIPTION 

3.00 A. Goal: The project w i  11 contribute to  the broad S&T sector goal 
o f a c c e l e r a t i n g  the pace and improving the quali ty of technotogy 
application t o  product and production process development i n  
exist ing and new business i n  industry, health, agriculture, and 
i n  other areas important t o  Indian development. 

3.01 B. Purpose: The purpose of the CTD project is t o  stimulate the 
process of technology development and comnercial use of that  
technology i n  India. The project ' s  e f fo r t s  will  i n i t i a l l y  be 
focussed on the Bangalore area of Karnataka and will be achieved 
by providing support t o  develop and coordinate elements of 
theregion's technology infras t ructure  tti'rough the funding of: (a1 
Applied Technology Centers ; ( b )  Human Resource training; and (cl  
the procurement of a variety of physical and technical resources. 

3.02 C .  Detailed Description: The following narrative provides a 
detai  led description of how the various components of the project 
will function. 

3.03 1. The CTD Organization - A t  the core of the CTD project is the 
establishment of the Center f o r  Technology Development. The 
CTD, registered under the laws of the s t a t e  of Karnataka on 
June 27, 1988 as  a nonprofit, autonomous inst i tut ion,  will 
stimulate and coordinate technology ac t iv i t i e s  i n  the 
Bangalore area. 

3.04 a. CTD Functions include the following: ( i )  serve a s  an 
intermediary planning and oversight body f o r  identifying 
and respondi'ng t o  technology infrastructure problems i n  
India; ( i i )  as a f a c i l i t a t i n g  organization, bring together 
leading representatives of industry, science and 
technology, and financial  ins t i tu t ions  t o  collaboratively 



perform analys is  and p lann ing  f o r  a s p e c i f i c  program o f  
near-term and medium-term technology i n f r a s t r u c t u r e  
development and coord ina t ion  i n i t i a t i v e s ;  ( i i  i ) prov ide 
overs igh t  i n  implementation o f  CTD sponsored p r o j e c t s  and 
technology i n s t i t u t i o n  b u i l d i n g  i n i t i a t i v e s ,  but  w i  11 not, 
i t s e l f ,  rece ive  support f o r  technology i n f r a s t r u c t u r e  
i n i t i a t i v e s ,  o ther  than planning; ( i v )  seek ou t  and 
coordinate use o f  assistance f rom o the r  f o r e i g n  donors; ( v )  
develop organ iza t iona l  capac i ty  t o  con t rac t  both l o c a l l y  
and overseas, t o  ensure adequate f i n a n c i a l  accounting and 
con t ro l ,  and t o  mon i to r  CTD sponsored a c t i v i t i e s ;  ( v i )  
i nsu re  t h a t  technology i n f r a s t r u c t u r e  development i n i t i a t i -  
ves emphasize f i r s t  and second l e v e l  technology challenges 
support ing Technology I n s t i t u t i o n ,  Human Resource and/or 
Physical  Resource Development; and ( v i i  ) i n i t i a t e  a c t i v i t i e s  
i n  i n s t i t u t i o n ,  human resource, and physical  resource 
development t h a t  focus on organizat ions t h a t  a s s i s t  smal l  
and medium-sized enterpr ises ,  i n c l u d i n g  suppl iers.  

b. The CTD Organizat ion Structure:  i s  comprised o f  a Governing 
tfoard, two Nat ional  Comnittees, a Secretar ia t ,  and Indus t r y  
Focus Groups (see Chart 1: Organizat ion o f  CTD). 

The Governing Board w i l l  have a t  l e a s t  s i x  members, 
represent ing  the  business, f i n a n c i a l  , academni c and 
government communities. The Board w i l l  be chai red by the 
Chairman o f  the Ind ian  I n s t i t u t e  o f  Science, Bangalore, and 
w i l l  i nc lude  the f o l l o w i n g  members: Chairman, I C I C I ;  the 
Nat ional  President,  CEI; the Chairman, I I M ,  Bangalore; the 
Chief Secretary, GOK; the Secretary o f  I ndus t r y  and 
Commerce, GOK; and the Honorary D i r e c t o r  o f  the CTD who 
w i l l  serve as Secretary o f  the Governing Board. The Board 
i s  expected t o  meet f o u r  t imes per -year and w i l l  have two 
main func t ions .  It w i l l  prov ide guidance t o  the CTD 
Sec re ta r i a t  and w i l l  review and approve proposals presented 
by the Sec re ta r i a t  under the USAID/I p ro jec t .  

Two na t i ona l l y -o r i en ted  Steer ing Committees are planned t o  
p rov ide  a forum f o r  d iscussion o f  issues common t o  a l l  
s tates.  The f i r s t  w i l l  be comprised o f  the Secretar ies o f  
I ndus t r y  and Comnerce f rom a l l  i n te res ted  states. The 
Chairman o f  the  I I M  i s  expected t o  be committee chairman. 
The second comnittee chai red by the Chairman o f  the I C I C I ,  
w i l l  focus  on venture c a p i t a l .  Membership w i l l  be open t o  
members o f  a l l  s t a t e  Finance Corporat ions and I n d u s t r i a l  
Investment and Development Corporations. 

The Governing Board i s  supported by a f u l l - t i m e  Sec re ta r i a t  
t h a t  oversees the day-to-day operat ions o f  the CTO. The 
Sec re ta r i a t  i s  under the leadership o f  the CTD Honorary 
D i rec to r .  I nc lud ing  the D i rec to r ,  the CTD s t a f f  c u r r e n t l y  
cons is ts  o f  o n l y  three persons. Nonetheless, i t  i s  expected 
t h a t  t h i s  s t a f f  w i l l  increase by a t  l e a s t  two more over 



the l i f e  of the project. The Secretariat  has four main 
functions: ( i  ) Proposal Review; ( i i )  Contracting; ( i i i  ) 
Financial Accounting and Control; and ( i v )  Evaluation and 
Monitoring. 

Five industry-oriented Focus Groups will develop proposals 
f o r  CTD sponsored ac t iv i t i e s  and channel monitoring data on 
these ac t iv i t i e s  to  the Secretariat .  The Focus Groups are 
technical working groups made up of leaders from local 
industry, academia, and financial  ins t i tut ions .  Groups are  
currently active i n  Informatics and Food Processing while 
groups i n  Industrial Machinery & Equipment, Chemical Systen 
Suppliers/Fabricators, and Dry Land Agriculture are 
expected to  become active i n  the near future. I t  is 
anticipated tha t  Focus Groups will  meet a t  l eas t  once a 
month throughout the l i f e  of the project. 

3.10 c. CTD Focus - Industrial Technology: The CTD1s focus on 
industr ia l  technoloav wi 11 concentrate e f f o r t  on applica- 
t ions ,  rather than- on basic research and development. 
Proposed ac t iv i t i e s  will  be driven by market concerns 
related t o  both exist ing and emerging industrial  sectors.  
Five broad industrial  areas have been suggested as  l ike ly  
beneficiaries of improved technology infrastructure i n  
Bangalore. While these areas are by no means exclusive, 
they represent areas in  which local strength and future  
prospects might develop more rapidly i f  technology inf ra- 
s t ructure  was enhanced. Moreover, most of these areas have 
strong potential f o r  small and medium s ize  industry 
development. These areas are: ( i )  Food Processing; ( i i )  
Informatics (Computer hardware and software ) ; ( i  i i Dry 
Land Agriculture; ( i v )  Industrial Machinery and Durable 
Equipment; and (v)  Chemical System Suppliers/Fabricators. 
(For an analysis of current needs and prospects f o r  growth 
i n  each industry, see section VI. D. of the PP,  Economic 
Analysis 1. 

3.1 1 d. CTD - Applied Technology Centers: One of the CTD's primary 
ac t iv i t i e s  will be t o  support the development of Applied 
Technology Centers ( A T C ' s ~ ;  The purpose of an ATC is t o  
provide a central f a c i l i t y  where a spec i f ic  industry can 
obtain required techni cat services. These services are 
l ike ly  t o  include: ( i )  technology applications research f o r  
specif ic  product markets; ( i i )  product prototype develop- 
ment; ( i i i  ) production technology planning, i ncluding 
design of processes and manufacturing systems; ( i v )  market 
analysis and s t ra teg ic  planning f o r  introduction of techno- 
logy products; and ( v )  ATC's may also provide training.  

The ATC's will be managerially and f inancial ly  autonotnous, 
though they are l ikely t o  be a f f i l i a t ed  w i t h  an exis t ing 
parent ins t i tu t ion  to  maximize use of exist ing f a c i l i t i e s  
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and technical resources. The establishment of ATC's will 
not, therefore, involve the building of entirely new 
structures and facil i t ies .  

3.13 ATC operations and services will be financed by a broad 
~Onbination of funding methods, incl uding start-up funding 
from donor assistance programs, single or multiple business 
research contracts, government research contracts, 
sponsoring institutions (business or academic), other 
service and consulting fees, and profits or royalties from 
licensed products or technology. Public funding should be 
a minor part of operational support. 

3.14 2. The Role of USAID/I: A.I.D. will provide up t o  $10 million i n  
grant funding over a six-year period with an in i t ia l  Fiscal 
Year (FY) 1989 obligation of $3 million. T h i s  contribution 
will serve both as a funding source to  improve the functioning 
of the CTD as a regional technology clearing house and 
coordinator as well as a primer of specific technical 
advances. Examples of the k i n d s  of act ivi t ies that the 
project may support  cover a wide range. e.g. training may be 
required for CTD s taf f ,  in order to ensure that the organiza- 
tion can handle i t s  managerial responsibilities. If Focus 
Groups determine that an industrial sector is in need of an 
ATC, the project may support a "Mission and Scope Study" to 
determine the best way to  operate, equip and finance such an 
ATC. Once an ATC i s  established, the project may finance 
procurement of specific pieces of equipment. If a Focus Group 
determines t h a t  an insufficient nunber of individuals are 
proficient in an important technical ski l l ,  the project may 
finance equipment for a local training course or s u p p o r t  a 
program to train trainers either i n  India or overseas. The 
project may also finance required TA for the study of a 
particular technical problem that is hindering an industry. 
Therefore, project assistance fa l l s  into three major 
categories: TA ($3 million). Training ($2.5 million), and 
Cmodity Procurement ($3.8 mill ion). 

3.15 me  expected technology activi t ies which the project may 
support can also be described i n  terms of the industrial 
technol ogy infrastructure needs w i t h i n  specific technology 
levels. In these terms the CTD will focus on either f i r s t  
level technology (technology "off the shelfu)  or on second 
level technology (application or adaptation of existing 
technology tools) . Thi rd  level technol ogy (fundamental basic 
research) will not be a CTD focus, as i t  is  longer-term and 
more loosely related to market needs (See Section V. of the 
PP,  Implementation Plan, for examples of specific proposals 
likely to be submitted i n  the f i r s t  year of CTD project). 

3.16 3.Technology Infrastructure Activities: The technology 
infrastructure activities that are to be supported by the CTD 
project cover a wide range including: 
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3.17 a. F i r s t  Level : These a c t i v i t i e s  inc lude:  

i ) .Technology I n s t i t u t i o n  Development - Proposals can be 
submitted t o  form new technolouv aoo l i ca t i ons  and t r a i n i n a  
organizat ions o r  t o  develop $ogr'ams t o  meet i n d u s t r i a i  
needs f o r  f i r s t  l e v e l  technology f a c t o r y  manufacturing 
c a p a b i l i t i e s .  The focus i n  these proposals should be on 
b u i l d i n g  organ iza t iona l  capac i ty  t o  prov ide f i r s t  l e v e l  
technology design and use c a p a b i l i t y  ( the  emphasis here i s  
on o rgan iza t i ona l  development, n o t  the t r a i n i n g  i t s e l f ) .  
For  example, a manufactur ing technology t r a i n i n g  program o r  
focus could be formed w i t h i n  e x i s t i n g  Technology Centers, 
i n d u s t r i a l  organizat ions o r  through a f f i l i a t i o n s  w i t h  
appropr iate I n s t i t u t i o n s  (e.g., a Cont inuing Education 
Program through I I S c ) .  

3.18 ii ) Human Resources Development - Proposals can be submitted f o r  
the  d i r e c t  support o f  t r a i n i n g  and TA f o r  development o f  
c a p a b i l i t i e s  i n  use o f  f i r s t  l e v e l  technology s k i l l s ,  such 
as design, f ab r i ca t i on ,  equipment operat ion, q u a l i t y  c o n t r o l  
and technology management across a v a r i e t y  o f  i ndus t r i es .  
Support can be a v a i l a b l e  f o r :  development o f  t r a i n i n g  c u r r i -  
culum; h i r i n g  expe r t i se  f o r  conduct ing s p e c i f i c  seminars 
e i t h e r  i n  I n d i a  o r  a t  spec i f ied  T ra in ing  Centers i n  the 
U.S. o r  Europe; t r a i n i n g  t r a i n e r s  i n  s p e c i f i c  d i s c i p l i n e s  
a t  centers i n  I n d i a  o r  overseas; ho ld ing  seminars o r  
conferences a t  a na t i ona l  o r  reg iona l  l e v e l  t o  share 
developments i n  technology app l ica t ions ,  w i t h  p a r t i c i p a t i o n  
f rom domestic and overseas experts  from i n d u s t r y  and the 
app l ied  research community; and p rov i s ion  o f  TA i n  
o rgan iz ing  and implementing techn ica l  t r a i n i n g  and 
equipment setup. 

3.19 i i i )  Physical  Resources Development - Proposals f o r  the purchase 
o f  equipment o r  f o r  r e c e i p t  o f  procurement services (e.g., 
s p e c i f i c a t i o n s  f o r  equipment, sh ipping and i n s t a l  l a t i  on) 
f o r  f i r s t  o rder  technology t ra in ing ,  as w e l l  as f o r  use i n  
demonstrating e x i s t i n g  technology app l i ca t i ons  and processes 
w i l l  be e l i g i b l e  f o r  p r o j e c t  funding. Examples o f  equipment 
f o r  t r a i n i n g  inc lude:  personal computers and software f o r  
t r a i n i n g  i n  technology management; CAD workstat ions and 
software f o r  t r a i n i n g  i n  product engineer ing i n  equipment 
design, p ro to type product  development and product ion 
equipment design; s p e c i f i c  pieces o f  equipment t o  use i n  
demonstrat ion o f  manufactur ing processes, i n c l u d i n g  t e s t i n g  
and eva lua t i on  equipment, ac tua l  manufactur ing equipment 
(e.g., t o o l  changers, i n d u s t r i a l  process cont ro ls ,  and food 
processing equipment). TA i n  equipment s e t  up and 
i n t e g r a t i o n  i n t o  f a c i l i t i e s  w i l l  a l so  be considered as p a r t  
o f  the  procurement f o r  phys ica l  resources. 

b. Second Level:  These a c t i v i t i e s  inc lude:  



i ) Technology Inst i tut ion Development - Proposals are expected 
t o  help establish ATCs t o  address market aaos i n  R&D. These 
can be' subsidiaries of, o r  a f f i l i a t ed  w i t h ;  parent institu- 
tions a s  long as  the ATCs maintain managerial and financial  
autonomy. These ins t i tu t ions  will be expected t o  focus on 
such a c t i v i t i e s  as: technology applications research f o r  
specif ic  product markets, under contract t o  firms o r  groups 
of firms; product prototype development f o r  specif ic  
c l ien ts ;  production technology planning, including design of 
processes and manufacturing systems ; and market analysis and 
s t ra tegy for,technology products. 

3.21 i i )  Human Resources Development - ATCs and exist ing technology 
ins t i tu t ions  le.g., IISc) will be expected t o  submit propo- 
s a l s  f o r  TA and training i n  f i e l d s  related to  the i r  mission. 
This will include support for: TA i n  specif ic  f i e l d s  of 
technology application provided by domestic o r  overseas 
technology experts from industry and research (e.g., experts 
i n  semiconductor design and fabrication,  food processing 
technology, agricultural  genetics, advanced materials 
systems); training f o r  ATC s ta f f  a t  "centers of excellence" 
i n  India o r  overseas, including a t  Technology Centers, 
Industry, Research Inst i tut ions  and Universities; study 
tours f o r  ATC s ta f f  or  industry s taff  tha t  are c l ien ts  or  
a f f i l i a t e s  of ATCs, focusing on design of the ATCs and the i r  
working elements, including v i s i t s  t o  Applied Research Inst i  
tu tes ,  Technology Parks, Technology Incubators, and Techno- 
logy Comrc ia l i za t ion  and Management Programs in  other 
countries; and development and implementation of training 
on-si t e  through Technology Centers o r  aff i 1 iated ins t i tu -  
tions on applied technologies, product development, design 
and manufacturing, provided by domestic o r  overseas experts. 

3.22 i i i )  Physical Resources Development - ATCs and other technology 
ins t i tu t ions  will be expected to  submit proposals for  
technical equipment and procurement services. essenti a1 t o  
t h e i r  missions. Such proposals may include the procurement 
of: information technologies, such as computer work s ta t ions  
and software; product prototype development equipment, f o r  
eg., equipment f o r  small -scale microprocessor and printed 
c i r cu i t  development, gene spl ic ing,  separation and fermenta- 
'tion, precision machining, inject ion molding and extrusion, 
compression and lay-up, food cooking, extrusion and 
packaging; measurement, t es t ing  and evaluation equipnent f o r  
electronics and machinery; and/or larger scale equipment. 
the cost  of which could be shared by subscribers o r  share- 
holders from industry, possibly including a semiconductor 
foundry. 

3.23 The project i s  expected t o  have an impact on both the 
overall regional technology process and on specif ic  
technological advances. The spec i f ic  e f fec t s  can be 
measured quanti tat ively by noting how many people are 



trained, how many businesses use the ATC's, how many ATC's 
are established, and how product iv i ty  has increased. 
Assessing the p ro jec t ' s  e f f e c t  on the technology process 
w i l l  be more d i f f i c u l t .  Nonetheless, i f  a l l  the indicators 
re1 ated t o  spec i f ic  indust r ies  are improving, i t  i s  assumed 
tha t  the CTD i n i t i a t e d  process as a whole i s  improving. 
Thus the funct ioning o f  the CTD w i l l  signal improved 
comnunication i n  the technology colinunity. Increased 
membership i n  CTD w i l l  a lso ind icate indust r ies '  i n t e r e s t  
i n  using technology t o  t h e i r  benef i t .  E f f o r t s  w i l l  be made 
during baseline studies t o  i d e n t i f y  benchmarks t ha t  w i l l  
ind icate progress i n  the S&T process. (NOTE: Additional 
de ta i l s  re la ted t o  the measurement o f  success o f  the 
p ro jec t  are provided i n  Annex A: Logical Framework and i n  
Annex K: Detai led Monitoring and Evaluation Plan of t h i s  
PP). 

3.24 4. Relationship o f  U S A I D / I  Funds to  Support by Otner Donors: An 
important funct ion o f  the CTD i s  to  seek out  and coorainate 
assistance from the foreign donor community. By assuming t h i s  
ro le ,  the CTD w i l l  help cent ra l ize e f f o r t s  t o  a t t r a c t  
technology development funds t o  the Bangalore area and help 
ensure t h a t  outside funds are used s t ra teg ica l l y  and 
e f f i c i e n t l y .  

3.25 Pro ject  funds w i l l  provide TA t o  help the CTD wr i te  proposals 
f o r  donor funding. I n  e f fec t ,  i n  the ear ly  years, pro ject  
funds w i l l  be used t o  leverage other donor contr ibutions. For 
example, i n  the f i r s t  year the CTD may use p ro jec t  funds to  
finance "Mission and Scope Study" tha t  w i l l  r e s u l t  i n  a 
deta i led implementation plan f o r  an Informatics ATC. The CTD 
can then present t h i s  plan t o  fore ign donors such as the 
Canadian goverrment, who have expressed an in te res t  i n  funding 
such an Informatics ATC t o  develop software applications f o r  
the railways, banking, and te lecmun ica t i ons  industr ies. 

3.26 The CTD pro jec t  w i l l  finance the development o f  the CTD and 
i t s  i n i t i a l  programs. Although other fore ign donor assistance 
may prove t o  be he lp fu l  i n  enhancing the success o f  spec i f ic  
CTO a c t i v i t i e s ,  such assistance does not represent a formal 
cof  inancing arrangement which i s  essential to  the success of 
CTD project. Recognizing t h i  s, USAID/ I  w i l l  encourage other 
foreign donors t o  contr ibute t o  CTD sponsored projects and 
CTD, i n  turn, w i l l  provide U S A I D / I  w i th  information on foreign 
donor a c t i v i t i e s  i n  i t s  quarter ly administrat ive reports. 

3.27 5. The Proposal Selection Process: A t  the beginning o f  o r  p r i o r  
t o  each ohase o f  the oro iect  (See Imolementation Plan Section 
V. o f  the PP), the CTD s i c r e t a r i a t  w i l l  submit an Action Plan 
t o  USAID/ I .  Tne Action Plan w i l l  l i s t  and b r i e f l y  describe 
those a c t i v i t i e s  f o r  which proposals f o r  pro ject  funding w i l l  
be developed i n  the coming year. The Plan must include 
a c t i v i t y  cost  estimates and ant ic ipated f inancing f o r  



associated costs  t ha t  the project can not pay. For example, 
requests f o r  project funding of equipment mus t  include 
financing sources f o r  excise taxes and custom duties. The 
TD&E Office of USAID/I will review and approve the Action Plan 
and i n i t i a t e  the actions needed t o  earmark/cmnit project 
funds for  approved ac t iv i t i e s .  

3.28 Focus Groups will develop proposals for  project funding, 
e i ther  by themselves o r  w i t h  outside TA. Eacn proposal m u s t  
address the following Selection Cr i te r ia  t h a t  have been 
developed cooperatively by USAID/I and the CTO leadership. 

3.29 a. Overall Econanic Rationale - Each proposal must discuss how 
the actions and resu l t s  anticipated f i t  in to  broad trends 
i n  the regional economy. Each proposal should s t a r t  by 
establishing the basic rationale for  the i n i t i a t i v e ,  
including an assessment of i ts  econanic (as  opposed t o  
f i n a n c i a 1 ) ' f e a ~ i b i l i t y .  The focus should be on the 
s t ra teg ic  objectives for  developing the specif ic  industrial  
sector of the economy to  be assisted.  Discussion should 
provide an overview of the industrial  sector  t ha t  is the 
focus for  the ac t iv i ty ,  the trends i n  the sector and tne 
forces shaping i t  w i t h i n  the region, nationally and 
internationally,  t ha t  re la te  to  the need and opportunity 
for  action. 

3.30 b. Market Demand - Each proposal will be reviewed i n  terms of 
how well i t  demonstrates market demand for  the action t o  be 
supported. Proposals will need t o  document the  fundamental 
need f o r  the proposed ac t iv i ty  based on a mismatch bebeen 
demand and supply, and the emergence of new technology 
needs. The need must be based on an assessment of the 
requirements of industry for  which the exist ing private 
sector marketplace or  s e t  of exist ing public sector 
ins t i tu t ions  a r e  not able t o  provide sui table  quality or  
suf f ic ien t  l eve ls  of technology resources. 

me level of documentation required should be proportional 
to the level of e f f o r t  and financial support involved i n  
the proposed act ivi ty .  For example, a proposal for  ATC 
development e f fo r t s  will require a higher level of market 
analysis than will a proposal f o r  a one time training 
program o r  purchase of a single piece of equipment. 

3.32 i )  ATC Development Proposals - should be based on a Mission 
and Scope Study t h a t  is analogous to  preparation of a 
Business Plan for  a new business to  be financed by 
investors. In i t i a l  proposals should be for  the Mission and 
Scope Study, rather than f o r  the Center i t s e l f .  (For 
examples of issues typically addressed by an applied 
technology center mission and scope study, see Annex F of 
the P P ) .  Those involved w i t h  preparation of the Mission 
and Scope Study should be prepared to  document the nature 



o f  business demand, both c u r r e n t  and expected. For 
example, an ATC, l i k e  a business, w i l l  need t o  serve the 
spec ia l  needs o f  an t i c i pa ted  c l i e n t s .  These needs should 
be i d e n t i f i e d ,  and, if cur ren t  demand i s  unclear  (e.g., 
some companies are n o t  used t o  buying techn ica l  serv ices i n  
some f i e l d s ,  such as i n fo rma t i cs  o r  food processing),  then 
the Miss ion  and Scope Study w i l l  need t o  demonstrate how 
market res is tance w i l l  be overcome. A t t e n t i o n  nus t  a l so  be 
g iven t o  documenting e x i s t i n g  sources of supply and why 
they are n o t  responsive t o  market needs. 

3.33 i i )  Human Resource Development Proposals - should be based on 
an assessment of both the cu r ren t  l e v e l  o f  technical  
competence i n  s p e c i f i c  techn ica l  f i e l d s  and expected growth 
t h a t  cannot be met by  cu r ren t  supply. Sources o f  documen- 
t a t i o n  do n o t  need t o  be h i g h l y  r igorous,  bu t  should be 
premised on est imates o f  categor ies o f  s k i l l  needs o f  
corporat ions i n  t h e  sec tor  t h a t  would b e n e f i t  f rom t r a i n i n g  
provided. Again, documentation o f  the inadequacy o f  e x i s t i n g  
p u b l i c  t r a i n i n g  o r  corporate t r a i n i n g  resources i s  important  
t o  he lp  j u s t i f y  new programs. Overal l ,  proposals f o r  Human 
Resource Development should r e f l e c t  a broader perspect ive 
on the t rends i n  s k i l l  need a t  var ious l e v e l s  and should 
show, t o  the ex ten t  feas ib le ,  a coordinated approach t h a t  
avoids f ragmentat ion and d u p l i c a t i o n  o f  e f f o r t .  

3.34 iiil 

C. 

Physical  Resource Development Proposals - should be based 
bo th  on an ana lys is  of the demand and s u ~ ~ l v  f o r  the . .  " 
requ i red  types o f  equipment, i .e., CAD equipment. However, 
the  proposal should a l s o  focus on the s t r a t e g i c  use o f  the 
equipment, as equipment t h a t  e x i s t s  may no t  be accessib le 
t o  s p e c i f i c  programs. Planned procurement approaches 
should a l so  be provided. For  example, wh i l e  some equipment 
i s  ava i l ab le  i n  I n d i a  (e.g., Personal Computers and 
minicomputers), o the r  equipment i s  on l y  ava i l ab le  overseas, 
o r  on a custom design bas is  and there fore  w i l l  r e q u i r e  
r e l a t i v e l y  unique procurement plans. I n  addi t ion,  where 
there  i s  an oppor tun i t y  f o r  a l a r g e r  scale procurement o f  
equipment t h a t  can be used by  more than one program o r  s e t  
o f  smal l -scale i n d u s t r y  pa r t i c i pan ts ,  t h i s  should be 
reviewed. 

S t ruc ture  and Organizat ion - Proposals w i  11 be reviewed f o r  
the  coherence and soundness o f  the a c t i v i t v ' s  o v e r a l l  " 

organizat ion.  Proposals need t o  discuss: ( i  ) bas ic  
assumptions f o r  ATCs and programs; (ii admin i s t ra t i ve  
s t ruc ture ;  ( i i i  program s t ruc ture ,  i n c l u d i n g  the r o l e  o f  
key actors, pr imary object ives,  work plan, s ta f f i ng ,  
management support s t ruc ture ,  l abo ra to r i es  and f ac i  li t i e s ;  
( i v )  ATC o r  program c l i e n t s  and cha rac te r i s t i cs ;  ( v )  
sponsors; ( v i )  budgets; and ( v i i  ) sources o f  revenue. I t 
i s  a n t i c i p a t e d  t h a t  a d d i t i o n a l  d e t a i l s  w i l l  be made 
ava i l ab le  f o r  ATC development proposals subsequent t o  the 
complet ion o f  an appropr iate Miss ion and Scope Study. 



3.36 d. Business P a r t i c i p a t i o n  - Proposals w i l l  be reviewed i n  terms 
o f  the ex ten t  and q u a l i t y  o f  business p a r t i c i p a t i o n  i n  
proposal development, proposed a c t i v i t i e s  and a c t i v i t y  
f inancing.  Proposals should describe how P r i v a t e  Sector 
representat ives p a r t i c i p a t e d  i n  the proposal generat ion 
process. Proposals should discuss the ex ten t  t o  which 
a c t i v i t i e s  w i  11 emphasize f i n a n c i n g  by the P r i v a t e  Sector 
and s p e c i f i c  c l i e n t s .  Proposals f o r  ongoing t r a i n i n g  
programs and f o r  ATC support should o u t l i n e  t h e i r  i n i t i a l  
and medium-term f i n a n c i a l  s t ructure,  i n c l u d i n g  p r o - f o m d  
p ro jec t i ons  w i t h  expected sources o f  revenue. If t o t a l l y  
market-based f i n a n c i n g  o f  programs and serv ices i s  no t  
f e a s i b l e  f o r  smal l  and mdium scale indus t r ies ,  the 
proposal should discuss methods o f  f i n a n c i n g  t h e i r  
p a r t i c i p a t i o n .  

3.37 e. Autonomy o f  Proposed I n s t i t u t i o n s  - Proposed i n s t i t u t i o n s  
are expected t o  be independent organizat ions. They may be 
subs id ia r ies  o f  o ther  - i n s t i t u t i o k ,  b u t  they G s t  have 
t h e i r  own chairperson and board. They may be f o r - p r o f i t  o r  
not- f  or -prof  i t reg is te red  soc ie t ies .  The opera t ion  o f  each 
i n s t i t u t i o n  must be under the c o n t r o l  o f  i t s  owners and 
managers. Autonomy i s  n o t  a c r i t e r i a  f o r  t r a i n i n g  prograns 
o r  a requirement f o r  equipment proposals. 

3.38 f. Emphasis on Use and Adaptat ion o f  E x i s t i n g  Technology - 
Proposals a re  expected t o  focus on making the m s t  use o f  
e x i s t i n g  technologies and adapt ing them t o  app l i ca t i ons  f o r  
I nd ian  markets. Proposals t h a t  s t ress  advanced research o r  
technology research w i thout  a s p e c i f i c  market are u n l i k e l y  
t o  be supported. 

3.39 g. U t i l i z a t i o n  o f  "Best Prac t icesn - To maximize the 
compet i t ive relevance o f  technology i n i t i a t i v e s ,  a l l  
proposals f o r  development o f  i n s t i t u t i o n a l  capacity, human 
resources and f o r  purchase o f  equipment need t o  be based on 
a h igh- leve l  o f  f a m i l i a r i t y  w i t h  "s tate-of - the-ar tm and 
"best p rac t i ces*  i n  each area o f  technology a c t i v i t y .  
Proposals w i l l  be expected t o  demonstrate how the most 
cu r ren t  understanding o f  technologies and t h e i r  use w i l l  be 
developed. 

3.40 Proposals need t o  document how experts  frotn I n d i a  w i l l  work 
w i t h  sources o f  TA i n  I n d i a  and overseas t o  p lan  and implement 
technology a c t i v i t i e s .  Proposals should spec i f y  methods, such 
as study tours, i n t e r n a t i o n a l  conferences and symposia, use o f  
consultants, TA f rom technology organizat ions, use o f  
technology i n fo rma t ion  systems, and equipment vendors. 

3.41 Proposals need t o  spec i f y  sources o f  the i n fo rma t ion  and TA t o  
be u t i l i z e d .  Examples o f  arrangements cou ld  inc lude A.1.D 
supported TA agreements w i t h  U.S. technology i n s t i t u t i o n s  o r  
consu l t i ng  organizat ions t h a t  would prov ide d i r e c t  p lanning 



and TA, as w e l l  as coord ina t ion  o f  access t o  a  broad range 
o f  g loba l  i n fo rma t ion  o r  technology i n i t i a t i v e s  (e .g., 
technology i n s t i t u t e s ,  app l ied  technology program, 
s p e c i f i c  technology trends, and technology vendors). 

h. I n t e l l e c t u a l  Proper ty  Rights - Since the  bas ic  goal of t h i s  
p r o j e c t  i s  technology coordi'nation, i t  i s  u n l i k e l y  t h a t  the 
issue o f  a l l o c a t i o n  and p r o t e c t i o n  o f  U.S. i n t e l l e c t u a l  
p roper ty  r i g h t s  w i l l  a r i se .  However, i n  the event t h a t  
some o f  the TA requ i red  i n  coord ina t ion  e f f o r t s  i s  
p rop r ie ta ry  i n  nature, t h a t  p a r t i c u l a r  exchange w i l l  be 
reviewed du r ing  proposal eva lua t i on  t o  see i f  such a 
proposal i s  appropr iate f o r  p r o j e c t  funding. 

i. Environlfient/Health - The proposal must i n d i c a t e  i f  the 
proposed a c t i v i t y  could have adverse e f fec ts  on the 
environment o r  on consumer's health. For food processing 
and o t h e r  h e a l t h  re1  ated a c t i v i t i e s ,  a c t i v i t i e s  must be 
cons is ten t  w i t h  Ind ian  and/or World Heal th Organizat ion 
p o l i c i e s  r e l a t e d  t o  product and product use and t h e i r  
impact on heal th.  

Proposals developed w i t h  a t t e n t i o n  t o  the above Se lec t ion  
C r i t e r i a  w i l l  be de l i ve red  t o  the CTD Secre tar ia t .  The 
Sec re ta r i a t  w i  11 rev iew the proposal f o r  conp l i  ance w i t h  
p r o j e c t  fund ing  Se lec t ion  C r i t e r i a  and coord ina t ion  w i t h  the 
o v e r a l l  Ac t ion  Plan and w i l l  determine and ob ta in  add i t i ona l  
techn ica l  review i f  i t  i s  requi red.  A f t e r  review, the 
Sec re ta r i a t  w i l l  present the proposals t o  the Governing Board, 
which w i l l  rev iew and approve groups o f  proposals a t  i t s  
q u a r t e r l y  meeting. 

The Sec re ta r i a t  w i l l  forward proposals approved by the 
Governing Board t o  TD&E O f f i c e  o f  USAID/I f o r  admin i s t ra t i ve  
review and approval focussed on: compliance w i th  Se lec t ion  
C r i t e r i a ;  a c c e p t a b i l i t y  i n  regard t o  A. I.D. regu la t ions  and 
po l i c i es ;  and coo rd ina t i on  w i t h  o ther  USAID/I p ro jec ts  o r  
programs. A f t e r  approval, U S A I D / I  w i l l  send a  l e t t e r  o f  
concurrence t o  the I C I C I  w i t h  a  copy t o  CTD Secre tar ia t .  
(NOTE: For  in format ion on con t rac t i ng  procedures, see 
Sect ion V., Implementation Plan o f  the PP). 

Areas t h a t  are unacceptable f o r  fund ing  under the CTD p r o j e c t  
inc lude a c t i v i t i e s  r e l a t e d  to :  Defense, Aerospace, Nuclear, 
Weather M o d i f i c a t i o n  o r  o the r  areas i n  which there are no t  
economical ly s i g n i f i c a n t  concentrat ions o f  i ndus t r y .  

I V .  FINANCIAL PLAN 

4.00 The t o t a l  budget o f  the p r o j e c t  over i t s  s ix -year  l i f e  i s  e s t i -  
mated t o  be $17.45 m i l l i o n .  O f  t h i s  t o t a l ,  A.I.D. w i l l  prov ide a  
grant  o f  $10.00 m i l l i o n  (57%) and the Host Country w i l l  prov ide 
the  balance $7.45 m i l l i o n  (43%). The Host Country c o n t r i b u t i o n  i s  



4.04 3. Comnodities ($3.8 m i l l i o n )  - Pro ject  funded comnodity 
procurement i s  estimated a t  $3.8 mi l l i on .  o f  which 
approximately $1.2 m i l l i o n  w i l l  be loca l  procurement and 
approximately $2.6 m i l l i o n  i s  ant ic ipated t o  be offshore 
procurement. Included i n  these estimates i s  the possible cost  
o f  contract ing f o r  Procurement Service Agency and other 
associate costs such as clearing, warehousing, and transport. 
Camnodities w i l l  include equipment f o r  ATCs, t r a i n ing  
programs, computer hardware and software, etc. 

4.05 4. Pro ject  Evaluations, Monitoring 8 Audits ($0.3 m i l l i o n )  - 
Pro jec t  evaluations w i  1 1 be conducted during projects years 
three and s ix  (see Section V. and Annex K o f  the PP f o r  
de ta i l  s) . These evaluations w i l l  be imp1 emented through 
contracts wi th appropri ate i n s t i t u t i o n a l  and/or through 
Personal Services Contracts. The evaluation team w i l l  consist  
o f  outside and loca l  consultants, representatives o f  A.I.D. 
and CTO. The t o t a l  cost  o f  such Pro ject  Evaluations and 
Monitoring i s  estimated a t  $300,000, o f  which $200,000 w i l l  be 
i n  foreign .exchange, contracted d i r e c t l y  by USAID/I. The 
remaining $100,000 i n  loca l  currency includes funding f o r  any 
required Non-Federal Audits o f  the CTD. 

4.06 5. Other Costs ($0.4 m i l l i o n )  - One o f  the outputs o f  the p ro jec t  
i s  Technical Information Exchange. I t i s  ant ic ipated tha t  
funding i n  t h i s  category w i l l  be used t o  obtain technical and 
comnercial information from 1 ibrar ies,  universi t ies,  and other 
organizations i n  the U.S. and exchange research 
f i nd i  ngs/updates through sate1 1 i t e  comnunication channels. 
The pro ject  envisages u t i l i z a t i o n  o f  a s a t e l l i t e  network on a 
time-sharing basis. Accordingly, t h i s  category o f  funding 
a1 so includes the satel 1 i t e  time charges, royal t ies/ fees 
payable t o  obtain copyrights and loca l  p r i n t i ng  and 
d i s t r i bu t i on  costs o f  these materials and the ant ic ipated 
Focus Group expenses f o r  conducting appropriate Mission and 
Scope Studies. The budget f o r  t h i s  l i n e  i t e m  i s  estimated a t  
$400,000, o f  whfch approximately $300,000 w i l l  be i n  fore ign 
exchange and $100,000 i n  loca l  currency costs. 

,07 0. Host Country Contribution: The Host Country w i l l  contr ibute 
approximately $7.45 m i m o n .  This cont r ibut ion w i l l  include 
$225,000 from the GOK; and $225,000 from pr ivate sources t o  fund 
CTD operations costs. I n  addition, the p r i va te  industry groups 
w i l l  be providing an estimated $7 m i l l i o n  (Rs.100.0 m i l l i o n )  o f  
in-k ind contr ibutions. 

4.08 1. Recurrent Costs - The recurrent costs o f  the CTD are estimated 
a t  Rs.l.0 m i l l i o n  ($75,000) per annum which w i l l  be met from 
funds made avai lable from two sources. F i f t y  percent o f  the 
recurrent expenditure w i l l  be met by the GOK from i t s  annual 
budgetary a l loca t ion  and the remaining f i f t y  percent w i l l  be 
met from the funds t o  be raised by the CTD through mmbership 
and service fees. Pro ject  funds w i l l  not finance any p a r t  o f  
the CTDis recurrent costs. 



comprised of $225,000 each t o  be prov ided by t h e  GOK and p r i v a t e  
i ndus t r y  associat ions t o  fund the  opera t ing  expenses o f  CTD and 
$7.0 m i l l i o n  o f  i n -k ind  cont r ibu t ions .  Add i t i ona l l y ,  b u t  n o t  
inc luded i n  these est imates because o f  i t s  cont ingent  nature, i s  
the  I C I C I  sponsored Venture Cap i ta l  Fund o f  Rs. 200 m i l l i o n  o r  
$15.4 m i l l i o n  t o  be avai labe f o r  support o f  CTD sponsored 
proposals which reach a "bankable" stage. A lso  note t h a t  the  
OECF o f  Japan i s  expected t o  p rov ide  the  equ iva len t  o f  $25 
m i l l i o n  t o  the  Karnataka Sta te  Finance Corporat ion t o  f inance new 
high-tech star t -ups i n  Karnataka. While t h i s  p r o j e c t ' s  success 
does n o t  depend on e i t h e r  funding source t h e  greater  l i k e l i h o o d  
o f  such money being . a v a i l a b l e  f o r  high-tech star t -ups and 
s i g n i f i c a n t  expansions on account o f  CTD represents the 
synerget ic  aspect o f  t h i s  a c t i v i t y  we are most i n te res ted  i n  
seeing reach matur i ty .  TABLE 1 below i s  a Summary o f  Budget 
Estimates by P r o j e c t  Components and Source. TABLE 2 shows the 
t ime phased p r o j e c t  F inanc ia l  Expenditure f o r  each U.S. f i s c a l  
y e a r  by source o f  funding. TABLE 3 shows Cost ing o f  P r o j e c t  
Inputs  and Outputs by source o f  funding and TABLE 4 shows Methods 
o f  Implementation and Financing o f  t h e  p ro jec t .  

4.01 A. A. I.D. Cont r ibu t ion :  The major components o f  A.I.O. f i n a n c i n g  
are: TA; Train ing;  Comnodity Procurement; Mon i to r ing  and 
  valuation; and o the r  P r o j e c t  s p e c i f i c  Costs. 

- 

1. Technical Assistance ($3.0 m i l l i o n )  - The p r o j e c t  provides f o r  
an est imated 75 person-months o f  U.S. and T h i r d  Country TA and 
an est imated 375 person-months o f  l o c a l  TA ( i n s t i t u t i o n a l  and 
PSC). Both t h e  l ong  and short- term TA w i l l  cont inue throughout 
the p r o j e c t ' s  s i x  yea r  l i f e .  The t o t a l  est imated cos t  o f  $3.0 
m i l l i o n  has been a r r i v e d  a t  us ing  a 1987 base c o s t  o f  $18,000 
per  person-month f o r  U.S. and T h i r d  country TA and $3,000 per  
person-month f o r  l o c a l  TA. These est imated costs were i n f l a t e d  
a t  an annual ly compounded r a t e  o f  10% over  t h e  LOP. The c o s t  
per  person-month computed above inc ludes  a p rov i s ion  f o r  
overheads, i n  the  case o f  i n s t i t u t i o n a l  contracts.  

2. T ra in ing  ($2.5 m i l l i o n )  - Training, both short- term and 
lona-term. w i l l  be conducted i n  U.S./Third Countr ies and i n  
1ndia. ~e p r o j e c t  prov ides f o r  approximately 80 person-months 
o f  U.S. and T h i r d  Country t r a i n i n g  and approximately 425 person 
months o f  l o c a l  t r a i n i n g .  The t r a i n i n g ,  as i n  the  case o f  TA, 
w i l l  cont inue throughout the  p r o j e c t  s s i x  yea r  l i f e .  The 
t o t a l  est imated c o s t  o f  $2.5 m i l l i o n  has been a r r i v e d  a t  us ing 
1987 base est imates o f  $8,000 per  person-month f o r  U.S./Third 
Country and $3,000 per  person-month f o r  l o c a l  t r a i n i n g ,  
i n f l a t e d  a t  an annual ly  compounded r a t e  o f  10% over the l i f e - o f  
the-pro jec t  (LOP). The c o s t  per  person-month computed above 
inc ludes t u i t i o n ,  per  diem, t ranspor ta t ion ,  and mater ia ls .  
Funding i s  a l s o  inc luded f o r  a number o f  in-country  workshops/ 
seminars. The number o f  such workshops/seminars t o  be 
conducted i n  d i f f e r e n t  focus areas w i l l  have t o  be determined 
c o l l a b o r a t i v e l y  as events u n f o l d  over the  LOP o f  the  p ro jec t .  
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4.09 The CTD w i l l  s o l i c i t  membership from businesses, business asso- 
ciat ions, educational i n s t i  tutions, and f inanc ia l  ins t i tu t ions .  
The onetime membership fee f o r  the d i f f e ren t  groups i s  f i xed  as 
follows: Small industry - Rs.1,000; Large industry - Rs.10,000; 
and Inst i tu t ional /Pat ron - Rs.50,000. It i s  estimated tha t  
approximately 100 members from m a l l  industry ( including 
indiv iduals) ,  50 members from large  industry, and 20 members 
from inst i tu t ional /pat ron groups w i l l  be enrol led i n i t i a l l y .  
The membership fees w i l l  be invested and the income earned 
w i l l  be used t o  meet the recurrent costs o f  CTD. Businesses 
and entrepreneurs using CTD services and f a c i l i t i e s ,  such as 
the ATCs and t ra in ing  programs, w i l l  be charged between 508 
and 100% o f  the cost o f  such services. 

4.10 2. In-Kind Contributions - Pr ivate Users o f  CTD's services are 
being expected t o  carry s i gn i f i can t  costs  including s t a f f  
costs, imputed values o f  use o f  laboratory, t ra in ing  and other 
fact1 i ties,  management contr ibut ions and general "running" 
costs. These in-kind contr ibut ions by pr ivate industry groups 
have been quant i f ied as approximately $7 m i l l i o n  over the L i f e  
o f  Project. S ign i f i can t  loca l  cost sharing by the users o f  
CTD's services i s  required f o r  the a c t i v i t y  t o  work. The CTD 
i s  f inancing only i t s  own recurrent core costs and AID i s  
f inancing pr imar i ly  "off-shore" costs and some loca l  t ra in ing. 
(See para 4.02 t o  4.06). 

4.11 3. Venture Capital Funds - ICICl 's  cont r ibut ion o f  $15.4 m i l l i o n  
as a Venture Capitar Fund for  business development projects 
sponsored by CTD, w i l l  be made avai lable through i t s  
subsidiary, the TDICI. The $15.4 m i l l i o n  represents i n i t i a l  
share capi ta l  raised f o r  TDICI. By March o f  1990, t h i s  share 
capi ta l  i s  expected t o  be increased by an addit ional $20 
mi l l i on .  This addi t ional  capi ta l  can also be made available 
f o r  CTD sponsored business development projects subject t o  
demand. 

4.12 This TDICI Venture Capital Fund i s  also expected t o  be supple- 
mented by a cont r ibut ion from the World Bank ($20 m i l l i o n )  and 
by a $40 m i l l  i on  con t r ibu t i  on from the I C I C I  which consists o f  
a $20 m i l l i o n  matching cont r ibut ion fund and a $20 m i l l i o n  loan 
fund. (NOTE: For more deta i led i n foma t i on  on use o f  the 
TDICI funds see " I ns t i t u t i ona l  Analysis I C I C I / T D I C I m  i n  Annex 
R o f  the PP). 

4.13 Based on the average size o f  I C I C I ' s  previous Venture Capital 
Financing proposals (approximately $500,000 o r  Rs.7 m i l  l i on ) ,  
i t i s  ant ic ipated t h a t  the TDICI fund w i l l  support about 30 
new entrepreneurial a c t i v i t i e s  f r un  out o f  various focus areas 
during the LOP subject t o  "bankableu proposal s being presented. 

4.14 It i s  a1 so envisaged tha t  funds from other foreign donors w i l l  
be provided t o  the CTD f o r  i t s  technology p r m t i o n  ac t i v i t i es .  
A1 though the l eve l s  o f  funding from such sources are presently 



not known, the CTO estimates tha t  up t o  $44.85 m i l l i o n  may be 
provided over the l i f e  o f  the CTD project .  Present estimates 
o f  such possible contr ibut ions include: U.K. (0DA)-$3.50 
m i l  1 ion; Glest Gennany-$3.00 m i l  l i on ;  Canada-$3.00 m i l  l ion;  
UNDP-$0.35 mi l l i on ;  The World Bank-$10.00 m i l l i on ;  Japan 
(0CEF)-$25.00 m i l  l ion.  

4.15 C. Reimbursement - The I C I C I  w i l l  i n i t i a l l y  provide the CTO with an 
Advance o f  funds equal t o  the estimated expenditure f o r  the 
e l i g i b l e  p ro jec t  costs f o r  a three month period. P r i o r  t o  the 
end o f  the i n i t i a l  three month period the CTD w i l l  submit t o  
I C I C W  a Quar ter ly  Statement o f  Expenditures showing: (a)  the 
opening balance o f  Advance; (b) the actual expenditure dur in  
tha t  quarter; ( c )  the balance o f  advance s t i l l  available; (df 
requirements f o r  the next quarter; and (e) the addi t ional  advance 
requested, which w i l l  be (d) minus (c) .  The I C I C I  w i l l  provide 
the CTD wi th  the requested Advance w i th in  two weeks o f  rece ip t  o f  
the Quar ter ly  Statement o f  Expenditure. I C I C I  w i l l  i n  tu rn  
prepare a Quar ter ly  Statement o f  Expenditure and forward i t  t o  
USAID/I t o  c la im reimbursement. 

4.16 D. - Audit - The CTD w i l l  be required t o  maintain separate books and 
records related t o  the u t i l i z a t i o n  o f  the A.I.D. grant funds. 
These shal l  provide records o f  the a c t i v i t i e s  financed under the 
Pro jec t  r e l a t i ng  t o  the administration, monitoring and evaluation 
o f  the project; the nature and extent o f  the s o l i c i t a t i o n  o f  
prospective suppliers o f  required goods and services; the basis o f  
awarding Host Country (HC) contracts; and the overal l  progress o f  
the project .  The CTD w i l l  also be required t o  establ ish a system 
f o r  contracting, audit, and payment ve r i f i ca t i on  procedures i n  
1 ine  w i th  A.I.D. requirements and GOI/GOK guide1 ines. The books 
and records o f  the CTD w i l l  be audited by a Chartered Accountant 
a t  the end o f  every f inanc ia l  year. I n  addition, the CTD's books 
and records w i l l  a lso be avai lable f o r  inspection and audi t  by 
A. I.D. Inspector-General. A. I.D. funding f o r  the pro ject  
includes the provis ion o f  approximately $100,000 f o r  Non-Federal 
Audits. 

4.17 The I C I C I  i s  a publ ic  f inanc ia l  i n s t i t u t i o n  registered under the 
Indian Companies Act of. 1956. The various books and records t o  
be maintained are l a i d  down by the statute. Under Section 226 o f  
the Companies Act, the I C I C I  i s  s t a t u t o r i l y  required to  have i t s  
accounts audited by a Chartered Accountant every year. 
Therefore, p ro jec t  funds w i l l  not  be al located t o  finance a 
Non-Federal Audi t  o f  the I C I C I .  A.I.D. w i l l ,  however, have 
access t o  a l l  I C I C I ' s  records and operations pertaining t o  the 
project. To ass is t  A.I.D. i n  evaluating the success o f  
strenghtening the capacity o f  the CTD t o  achieve the purpose and 
goal o f  the project, the I C I C I  w i l l  also per iod ica l l y  provide 
A.I.D. wi th information and reports on a c t i v i t i e s  t ha t  are 
financed under the Venture Capital Fund. 



TAKE 1 
ILLUSTRATIVE PROJECT BUm 

Iscm)* 
.......................................................................... 

A. 1.0. HOST COUNTRY PVT.SECTOR 
COMPONENT ICm or GOK TOTAL 

FX - - LC T? - - v- - - T[: 

Techni cal  
Assistance 

Training 

Comnodi t i e s  

Pro ject  Evaluation 
Monitoring & Audits 

Other Costs 

CTD Mgt. & Adm. 

In-Kind 
Contribution 

Venture Capital 
Fund** 

NOTE: A.I.D. funding f o r  the above I l l u s t r a t i v e  Budget i s  subject t o  the - avail a b i l i  t y  o f  funds i n  accordance with the A.I.D. OYB/alIotment 
process. 

- The (*) fndicates t ha t  the ra te  o f  exchange used i n  developing these 
estimates was $1 .OD = Rs.14.00 

- LC represents the Local Currency Costs o f  the project. 

- FX represents the Foreign Currency Costs o f  the project. 

** I C I C I  has capi ta l ized the TDICI Venture Capital fund a t  Rs. 200 m i l l i o n  
o r  US $ 15,400,000. This money w i l l  be made avai lable f o r  "bankable" 
venture proposals which f low from the CTD process. Addi t ional ly other 
venture capi ta l  funding i s  being p u t  i n  place i n  Karnataka (see para 
4.14). However, these funds while supportive o f  p ro jec t  objectives, are 
not considered by USAID to be a d i r e c t  Host Country cont r ibut ion t o  t h i s  
project. 



TIME-PHASED PROJECT FINANCIAL EXPENDITURE (US FY) 
In sm 

Host Country - 7 5 75 75 75 75 75 450 

Private Industry 
Groups i n-ki nd 
Contributions - - - - -L--- 700 1 400 2,100 2,100 700 - 7,000 

TOTAL - 575 2,275 4,475 4,675 3,675 1,775 17,450 --- --- --- --- ----- ----- ----- ----- ----- ------ ----- ----- ----- ----- ----- ------ ............................................................................. 



-29- 

TABLE 3 

I 
COSTING OF PROJECT INPUTS 6 OUTPUTS 

I n  $000 

i PROJECT OIITPIITS* . . . - - - - . - - . . - . - 
PROJECT INPUTS (ATC/CTO) (HROI (TIE) (PSI SUB-TOTAL 

FX FX 
- TOTAL 

t x  - LC - - LC - - LC LC. - FX - mWii - -. LC 

A.I.D. FUNOS 

Technical 
Assistance 750 750 750 750 - - 1,500 1,500 3,OOU 

Tra in ing  
,- U.S./Thi r d  Country 350 

In-Country - 
Comnodi t i e s  1000 

Others Costs - - 
Sub-Total 21 00 

HOST COUNTRY FUNOS 

- Govt. o f  Karnataka 
Indus t r y  Assns. 
H.C. P r i v a t e  
Organizations - 
Su b-To t a l  

GRAND TOTAL 

- 
L, *ATC = Appl ied Technology Centers HRD = Human Resaurce Development 

TIE = Technical In fo rmat ion  Exchange CTD = Center f o r  Technology Developrlent 
PS = P r o j e c t  Support Costs 



TABLE 4 
PROPOSED METHODS OF '~ABCEA~NTATION OF FINANCING - 

($000) 

TA (US) -HC Contracts* 
TA (Local )  - HC Contracts 

D i r e c t  payment 1,500 
HC reimbursement 1,500 

Tra in ing  (US) - HC Contracts* D i r e c t  payment 800 
T ra in ing  (Local )  - HC Contracts HC reimbursement 1,700 

Commodities (US) HC Contracts* D i r e c t  paytnent 2,600 
Comnodi t i e s  (Local ) - HC Contracts HC reimbursement 1,200 

Others 
Others 

(US) - HC Contracts* D i r e c t  payment 500 
(Local - HC Cont rac ts /D i rec t  HC reimbursement/ 200 

Contracts D i r e c t  payment 

TOTAL mpr3 
------ ------ .......................................................................... 

* In  except ional  cases there  might be some d i r e c t  A.I.D. con t rac t ing .  
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V. IWLEHENTATIOH PLAN 

5.00 A. I l lus t ra t ive  Anticipated Sequence of Events: The following i s  an 
i l l u s t r a t i v e  description of the implementation steps arranged 
sequentially. The Life of Project ( L O P )  i s  divided into  three 
phases and -a tentat ive time f r a k  has been indicated. (See the 
following Implementation Chart). 

5.01 1. Phase I: Phase I will r u n  f o r  the Project 's  f i r s t  18 mnths 
(fromactober 1, 1989 to  March 31, 1991 ). During th i s  phase 
the project will focus basically on "HRD & Technical Studies" 
and will cover ac t iv i t i e s  such as  CTD s ta f f  orientation,  
Trainers' Training and Mission Scope Studies (MSSs 1. 

5.02 2. Phase 11: Phase I1 of the project will run f o r  the next 24 
mon ths f rom April 1,  1991 t o  March 31, 1993). I t  will be 
primarily a "~echnology Inst i tut ion Development Phase" and 
will focus on establishing Applied Technology Centers as 
support bases f o r  prototype development, production design, 
e tc .  The e f fo r t s  of the CTD and the ATCs i n  t h i s  phase t o  
actively coordinate dif ferent  technology infrastructure 
resources are l ikely t o  lead t o  se t t ing  up new ventures and/or 
start-up firms. 

5.03 3. Phase 111: Phase I11 of the project will r u n  f o r  the f ina l  30 
m o n t h s r o m  April 1,  1993 t o  September 30, 1995). I t  will be 
basical ly an "Intensified Technology Application Phase". In 
t h i s  phase, the ATCs, besides t he i r  product development work, 
wi 11 actively a s s i s t  entrepreneurs i n  technology application 
attempts/ventures. In phase 111, the CTD1s focus will be not 
only on the ATCs b u t  also on encouraging the development of 
new ventures t o  be supported through ICICI Venture Capital 
Fund. 

5.04 The following i s  a l i s t i n g  of the various ac t iv i t i e s  that  are 
anticipated during the three phases of project implementation: 



LIST OF ACTIVITIES 

PHASE I 

1. USAID/I SENDS BASIC PIL & APPROVED GUIOELINES TO CTD 1 Oct-29 Nov '89 
2. FOCUS GROUPS COMPLETE BASELINE SURVEY 1 Oct-30 Mar '90 
3. FOCUS GROUPS COMPLETE PHASE I ACTION PLAN 1 Oct-30 Jan ' 90  
4. CTD MEETS CONDITIONS PRECEDENT/CTD STAFF I N  PLACE 30 Nov-27 Feb '90 
5. CTD SENDS QUARTERLY ADMINISTRATIVE REPORTS TO U S A I D / I  31 Dec a l l  quatrs  
6. USAID/I'S QUARTERLY MONITORING REPORTS 31 Dec a l l  quatrs 
7. CTD APPROVES & SENDS PHASE I ACTION PLAN TO USAIO/I 31 Jan-27 Feb '90 
8. USAID/I REVIEWS PHASE I ACTION PLAN & CONCURS 28 Feb-30 Mar '90 
9. TRAINING FOR CTD STAFF I N  AID PROCEDURES/CONTRACTING 28 Feb-30 Mar '90 
10. BASED ON ACTION PLAN CTD PREPARES NEAR-TERM PROPOSALS 31 Vlar-30 May '90 
11. USAID REVIEWS SPECIFIC PROPOSALS & ISSUES PIL 31 May-29 Jun '90 
12. CTD IMPLEMENTS NEAR-TERM PROPOSALS (e.g. g iven below) 30 Jun-30 Dec '90 

-Seminars, & Study Tours f o r  CTD & o the r  personnel 
-Pre l iminary T ra in ing  Schemes 
-Hire T.A. f o r  MSSs 
-Procure Equipment f o r  T ra in ing  & Demonstrati on 

13. COMPLETE MSSs 
14. BASED ON MSSs CTD IMPLEMENTS OTHER PROPOSALS (e.g.) 

A. Procure Equipment f o r  ATCs 
B. HRD/Curriculum Dev/Scholar-in Residence 
C. T ra iner 's  & Other T ra in ing  Using Local & US T.A. 
D. S t a r t  Appl ied Technology Centers (ATCs) 

PHASE I 1  

15. FOCUS GROUPS' PHASE I 1  ACTION PLAN/CTD APPROVES 
16. USAID GIVES CONCURRENCE TO PHASE I 1  ACTION PLAN 
17. CTD PREPARES PHASE I 1  PROPOSALS FOR USAID FUNDING 
18. USAID/I REVIEWS PROPOSALS/ISSUES P IL  COVERING 

USAID/I FUNDS 
19. CTD IMPLEMENTS PHASE I1 PROPOSALS (e.g. 

A. CTD/ATCs Coordinate f o r  New Ventures 
B. T.A. (On & O f f )  f o r  S t a r t i n g  New Ventures 
C. New Ventures star ted/ Increase Product Market 
D. On-Site Tra in ing(0n & O f f  ) f o r  Various Personnel 

20. MID-TERM EVALUATION 

31 Jul-30 Dec '90 
31 0ec190 ongoing 
throughout LOP 

1 Apr-29 Jun '91 
30 Jun- 1 Aug '91 
2 Aug-30 Nov '91 

31 Nov-30 Oec '91 
31 Dec191 ongoing 
throughout LOP 

-Do- 
-Do- 

1 Apr'92 ongoing 
1 Apr'92 ongoing 

1 Sep-30 Sep '92 

PHASE I I1  

21. FOCUS GROUPS' PHASE 111 ACTION PLAN/CTD APPROVES 1 Apr-29 Jun '93 
22. USAID GIVES CONCURRENCE TO PHASE I 1 1  ACTION PLAN 30 Jun- 1 Aug '93 
23. CTD PREPARES PHASE I11 PROPOSALS FOR USAID FUNDING 2 Aug- 30 Nov'93 
24. USAID REVIEWS PROPDSALS/ISSUES PIL COVERING AID FUNDS 31 Nov-30 Dec '93 
25. CTD IMPLEMENTS PHASE I 1 1  PROPOSALS (e.g. g iven below) 31 Dec193 ongoing 

A. Multi-Donor E f f o r t  f o r  Research & T ra in ing  throughout LOP 
B. S t a r t  inow VenturedEnhance E a r l i e r  Ones -Do- 

26. FINAL EVALUATION 1Sep495-30 Sep195 





5.05 B. Ant ic ipa ted  F i r s t  Year Proposals: Examples o f  types o f  proposals 
F C T D  p r o j e c t s  and f o r  MSSs t h a t  might  be submitted i n  the  
i n i t i a l  year  o f  the CTD p r o j e c t  may inc lude the fo l l ow ing :  

5.06 1. F i r s t  Level Technology: - 
a. Technology I n s t i t u t i o n  Development: Examples o f  

an t i c i pa ted  organ iza t iona l  development f o r  f i r s t  o rder  
technoiogy inc lude:  ( i )  es tab l i sh in$  technology i n fo rma t ion  
exchange; ( i i  forming a bakery t r a i n i n g  program; ( i  ii ) 
es tab l i sh ing  a b iotechnology/ technic ian t r a i n i n g  program; 
( i v )  a MSS f o r  upgrading and modernizing the State 
Government I n d u s t r i a l  T ra in ing  I n s t i t u t e s ;  and ( v )  
p repara t ion  o f  a MSS f o r  e s t a b l i s h i n g  a t r a i n i n g  i n s t i t u t e  
f o r  t o o l  and d i e  making f o r  the e l e c t r o n i c s  industry .  

b. Human Resources Development: Examples o f  HRD i n i t i a t i v e s  
f i k e l y  .to be proposed inc lude:  ( i  ) implementing bakery 
t r a i n i n g ;  ( i i  ) o r i e n t a t i o n  tours  i n  food processing 
technology; ( i i i )  miscellaneous o r i e n t a t i o n  tours  on 
i n d u s t r i a l  technology prac t ices .  

c. Physical Resources Development: Examples o f  l i k e l y  
proposals f o r  equipment inc lude:  ( i  ) personal cotnputers and 
software f o r  use i n  t r a i n i n g  programs on computer use and 
maintenance; ( i i )  computers and software f o r  use i n  
t r a i n i n g  p u b l i c  and p r i v a t e  sec tor  personnel i n  computer 
aided management pract ices;  ( i i i )  p repara t ion  o f  a MSS f o r  
planned equi plnent purchase and i n t e g r a t i o n  i n t o  a proposed 
program o f  t r a i n i n g  i n  use of CAD-CAM equipment ( t r a i n i n g  
t o  be supported by B r i t i s h  a i d  through a new i n s t i t u t e ) .  

5.09 2. Second Level Technology: 

a. Agpl ied Technology Center Development: Proposals t o  
prepare MSS f o r  ATC's are expected i n  a number o f  areas 
inc lud ing :  

(i In fo rma t i cs  c e n t e r  - A center  f o r  i n fo rma t i cs  t h a t  i s  
an independent e n t i t y  a f f i l i a t e d  w i t h  the Ind ian  I n s t i t u t e  
o f  science ( I I S c )  w i i l  be proposed. This center  i s  l i k e l y  
t o  have as i t s  miss ion the p r o v i s i o n  o f  technology support 
t o  i n d u s t r y  i n  the  growing i n fo rma t i cs  f i e l d  i n  India.  
A c t i v i t i e s  l i k e l y  t o  be proposed inc lude:  app l i ca t i ons  
research f o r  c l i e n t s  i n  emerging in fo rmat ion  technology 
market areas (such as voice recogn i t ion) ;  r a p i d  product 
p ro to type development f o r  i n d u s t r y  c l i e n t s ;  and product 
manufactur ing technology assis tance ( focusing i n i t i a l l y  on 
s i l i c o n  water f a b r i c a t i o n  and microprocessor product ion) .  

( i i )  Food Processing Center - A Food Processing Technology 
Center i s  t h e  l i k e l y  t o  be proposed f o r  development as an 
independent i n s t i t u t i o n  a f f i l i a t e d  w i t h  the  Centra l  Food 
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Research Inst i tute .  T h i s  center would emphasize a mix of 
f i rs t  and second generation technology applications, as 
Indian food processing technology i s  a t  an ear ly  stage of 
growth and applications need to  be adapted t o  Indian 
markets. This center would emphasize a range of ac t iv i t i es  
including: provision of assistance i n  ident i f icat ion of 
markets and product development; assistance i n  design of 
manufacturing process equipment f o r  producers ; and 
assistance i n  prototype packaging f o r  beta s i t e  testing in 
Indian markets. F i r s t  level training ac t iv i t i e s ,  such as 
bakery technology and production, would be e i t he r  through 
or  in  a f f i l i a t i on  w i t h  th i s  center. 

5.12 ( i i i )  Dry land Technology Center - A new center designed t o  
apply a wide spectrum of technologies t o  the problem of 
improving dry land agriculture would be proposed. The 
ins t i tu t ion  would work i n  coordination w i t h  agricultural  
college$ i n  India, emphasizing d i rec t  applications t o  dry 
land needs. T h i s  center would bring biotechnology 
applications i n  t i ssue culture and protoplasm fusion t o  
develop dry land tolerant  s t ra ins  of crop, as well as 
address f i r s t  level technology solutions, by applying 
exist ing techniques to  the specif ic  needs of dry land 
cult ivation.  

( i v )  Advanced Materials Centers - One o r  more proposals for  
developinq advanced materials centers mav be submitted. . - 
One proposal may be f o r  a center on advanced polymer 
applications and fabrication.  This center could be an 
independent subsidiary o r  an a f f i l i a t e  of the National 
Aeronautical Laboratory ( N A L ) ,  building on i t s  experience 
and expertise in  f i e l d s  of advanced p las t ics  and 
composites. This center would provide product development, 
engineering, and production fabr icat ion services t o  
individual industries o r  groups of  industries both in  
chemical systems and i n  p las t ics  fabrication.  The center 
would help t o  comnercialize o r  license appropriate chemical 
systems, o r  specif ic  production techniques and products. A 
second center may be proposed, a t  some point, focusing on 
applied ceramics technologies. This center would be part  
of a larger i n i t i a t i v e  funded by domst ic  and international 
assistance, s t ress ing applications in heat, corrosion and 
water r e s i s t an t  ceramics, as  well as  i n  electronics. 

5.14 b. Human Resources Development: The major requests f o r  HRO 
support i n  the area of f i r s t  generation technology are 
l ikely t o  be f o r  assistance t o  the CTD Focus Groups as they 
prepare the i r  proposals f o r  CTD funding f o r  MSSS; 
Specifically, the range of expected proposals include 
suppor t  t o  the Focus Groups: 

5.15 ( i )  t o  a s s i s t  i n  the i n i t i a l  development of technology 
center objectives, prior t o  preparation of MSSs; 



( i i )  to  organize and finance overseas Orientation Tours to  
visit specif ic  Applied Technology Inst i tut ions  ; 

( i i i  ) to  hold national/i nternational seminars in applied 
technology; 

( i  v )  f o r  procurement of spec i f ic  technology information and 
i n i t i a l  consultation from Advanced Technology Centers in  
India and overseas; and 

( v )  f o r  d i rec t  support f o r  local and overseas technological 
and industrial  expertise i n  the preparation of MSSs f o r  the 
ATCs. I t  i s  anticipated that  there will be few proposals 
i n  the area of second order technology training during the 
i n i t i a l  stage of project implementation. 

5.16 c. Physical Resources Development: The primary requests for  
assistance in  the area of f i r s t  order physical resources in 
the ear ly  stages of the CTD i n i t i a t i v e  are l ikely to be f o r  
CAD-CAM equipment f o r  training advanced applied engineering 
s k i l l s ,  through the 8 module post graduate one year 
training program in the area of computer science f o r  
industry and educational institutions, t o  be provided by 
the IISc. The majority of other equipment requests are 
anticipated t o  be f o r  support of f irst  generation training 
programs (see previous discussion) . However, requests f o r  
equipment f o r  each in s t i t u t i on  will be developed i n  the 
course of preparing FlSS statements. These requests w i  11 be 
f o r  the s e t  of engineering, product development, t es t ing  
and evaluation equipment essential  to  applied research in 
f i e l d s  of Informatics, Food Processing, Dry Land 
Agriculture, Industrial Machinery & Equipment, and Chemical 
System Suppliers/Fabri cators. 

5.17 C. Procurement and Contracting Procedures: One of the goals of the 
project is f o r  CTD to  become a f u l l y  operational organization, 
w i t h  the capabil i ty t o  handle a l l  of i t s  contractinq 
requirements. Both the CTD secretary and the program assis tani  
are  experienced i n  GO1 and GOK contracting procedures. They will 
head up the Contracting Cell of the CTD. The USAID/I Regional 
Contracting Officer will be able t o  provide training in  A . I . D .  
contracting procedures as  required. Specifications f o r  
procurements will be developed by the Focus Groups w i t h  
assistance as required from the CTD. 

5.18 The Contracting Cell will be f u l l y  staffed and approved by the 
Board of Governors by December 1989. Following training i t  i s  
anticipated tha t  the Cell will be f u l l y  operational by March 1990 
and capable of handling a l l  project contracting and procurement. 
I t  i s  fur ther  anticipated that  very l i t t l e  contracting will be 
required prior t o  Flarch 1990. The USAID/I Regional Contracting 
Officer w i  11 handle any procurements that  wi 11 a r i s e  during th i s  
period. 



5.19 Where appropr iate USAIO/I w i l l  suggest m i n o r i t y  o r  o the r  e l i g i b l e  
Gray Amendment f i r m s  t o  the CTD f o r  consultancies and as agents 
f o r  the  procurement o f  imported commodities. I n  a d d i t i o n  i t  
should be noted t h a t  procurements o f  e i t h e r  goods o r  serv ices t o  
be financed under the p r o j e c t  f rom o ther  than U.S. o r  Ind ian  
source/or ig in wi 11 requ i re  s p e c i f i c  waivers as o u t l i n e d  i n  the 
P r o j e c t  Agreement and a l so  t h a t  the p r o j e c t  funded procurement o f  
any computers o r  r e l a t e d  equipment i n  excess o f  $100,000 w i l l  
r e q u i r e  AID/W concurrence p r i o r  t o  approval o f  such procuretnents 
by USAID/I. 

5.20 0. Mon i to r ing  and Evaluat ion: The CTD p r o j e c t  design team inc luded 
a m n i t o r i n g  and eva lua t ion  s p e c i a l i s t .  The consu l tan t ' s  
"Deta i led Mon i to r ing  and Evaluat ion Plan" i s  inc luded as Annex K 
o f  the PP and i s  summarized below. 

5.21 The moni to r ing  and eva lua t ion  program t o  be used by  the p r o j e c t  
w i  11 serve three purposes: (1 ) I d e n t i f y  how CTD-sponsored 
a c t i v i t i e s  are a f f e c t i n g  technology i n s t i t u t i o n s ,  HRO, and 
phys ica l  and techn ica l  resource a v a i l a b i l i t y ;  (2) I d e n t i f y  
problem areas t h a t  a r i s e  dur ing  implementation; and (3) Provide a 
record o f  a c t i v i t i e s  t h a t  w i l l  he lp  i n  the r e p l i c a t i o n  o f  the 
model i n  other  s ta tes  i n  India.  

5.22 The moni to r ing  and eva lua t i on  budget i s  $300,000. O f  t h i s  
amount, $200,000 i n  f o r e i g n  exchange w i  11 be reserved f o r  d i r e c t  
USAIO/I cont rac ts  r e l a t e d  t o  P r o j e c t  Evaluat ion. The remaining 
$100,000 w i l l  be used f o r  l o c a l  currency expenditures r e l a t e d  t o  
P r o j e c t  Mon i to r ing  and Audits. A1 though n o t  mandatory, these 
L.C. expenditures may be i ncu r red  under d i r e c t  AID contracts.  

5.23 The Focus Groups w i l l  conduct appropr iate base l i n e  surveys o f  
t h e i r  sectors du r ing  the  i n i t i a l  phase o f  p r o j e c t  
implementation. The Moni to r ing  Plan w i l l  focus main ly  on the 
development o f  p e r i o d i c  repo r t s  and ongoing data c o l l e c t i o n  by  
the  CTD f o r  USAID/I. I n  addi t ion,  the  Implementation Plan 
inc ludes nota t ions  f o r  p e r i o d i c  s i t e  v i s i t s  by the  USAIO/I 
P r o j e c t  O f f i c e r  responsib le f o r  the overs igh t  o f  the  CTD p r o j e c t  
mon i to r ing  system. This o f f i c e r  w i l l  be a FSN i n  t h e  D i rec to ra te  
o f  Technology Development and Enterpr ise.  The CTD Sec re ta r i a t  
w i l l  be responsib le f o r  c o l l e c t i n g  data from the Focus Groups and 
r e p o r t i n g  t o  USAID/I on a q u a r t e r l y  basis.  The Sec re ta r i a t  w i l l  
determine the  data r e p o r t i n g  requirements f o r  each CTD sponsored 
a c t i v i t y .  Focus Groups w i l l  then channel data f rom the managers 
o f  a c t i v i t i e s  i n  each i n d u s t r y  area t o  the  Sec re ta r i a t  as w e l l  as 
r e p o r t  on t h e i r  own a c t i v i t i e s .  

5.24 Thus, two types o f  data w i l l  be co l lec ted :  (1) In fo rmat ion  on 
Focus Group a c t i v i t i e s  (e.g., number o f  me t ings ,  number of 
proposals developed, number o f  seminars he ld  o r  attended); and 
(2)  Data on CTD-sponsored a c t i v i t i e s  (e.g., r e s u l t s  o f  post-  
a c t i v i t y  quest ionnaires, types o f  equipment procured, data on 



i n d i v i d u a l s  t ra ined,  and businesses ass is ted) .  CTD w i  11 
e s t a b l i s h  a computerized database t o  record and summarize t h i s  
data. 

5.25 The p r o j e c t  w i l l  be evaluated, a t  l e a s t  twice, du r ing  years three 
and s i x  by  USAID/I us ing both ou ts ide  and l o c a l  consultants. The 
Mid-Term Eva lua t ion  w i l l  focus on the process o f  technology 
program coordinat ion.  (e.g. How smoothly i s  CTD opera t ing? Are 
the proposals received by USAID/I o f  s u f f i c i e n t  q u a l i t y  and 
quan t i t y?  Are the appropr iate types o f  people invo lved i n  the 
proposal s e l e c t i o n  process and i n  p r o j e c t  implementation? etc. )  
The F i n a l  Evaluat ion w i l l  examine both the technology process and 
p r o j e c t  r e s u l t s .  

5.26 The Evaluat ions w i l l  use as an emp i r i ca l  base the data described 
above. This in fo rmat ion  w i l l  be used t o  i d e n t i f y  b e n e f i c i a r i e s  
f o r  case study. In te rv iews w i t h  representa t ives  o f  t a rge t  
i n s t i t u t i o n s  . i n  industry ,  academia, government, and f i n a n c i a l  
i n s t i t u t i o n s  w i  11 he lp  assess the  CTD's impact on product ive 
i n t e r a c t i o n  among these groups. 

V I .  ANALYSES 

6.00 A. Environmental: Pursuant t o  Sect ions 216.2(c) ( 2 )  ( i i  ) and 
212.2(c) (2 )  ( X )  o f  AID Regulat ion 16, i t  was determined ~ r i o r  t o  
approval o f  the PID f o r  the  CTD p r o j e c t  t h a t  a d e t a i l e d  envi ron-  
mental ana lys is  was n o t  requ i red  i n  connect ion w i t h  the design and 
implementation of the p ro jec t .  The p r o j e c t  w i  11 support the goal 
o f  acce lera t ing  the development and use o f  indigenous technology 
p r i m a r i l y  by  f i n a n c i n g  HRD and techn ica l  i nnova t i on  i n  i ndus t r y .  
Thus, the p r o j e c t  i s  no t  a n t i c i p a t e d  t o  have any d i r e c t  negat ive 
environmental e f f e c t s ,  such as s o i l  erosion, water o r  a i r  
p o l l u t i o n ,  displacement o f  populat ion, o r  des t ruc t i on  o f  f l o r a  and 
fauna. I n  a c t u a l i t y ,  a poss ib le  outcome o f  the techno log ica l  
innovat ion  supported by  the  CTD p r o j e c t  may be the improvement o f  
Karnataka's environment due t o  l ess  p o l l u t i n g  product ion 
processes. However, t o  be c e r t a i n  t h a t  the CTD p r o j e c t  does no t  
prov ide fund ing  f o r  proposals t h a t  might  have an adverse envi ron-  
mental o r  h e a l t h  impact, the proposal s e l e c t i o n  c r i t e r i a  requ i re  
Focus Groups t o  exclude poss ib le  envi ronmental ly  damaging 
proposals f rom the l i s t s  prov ided t o  the CTD f o r  f inanc ing .  

.01 B. Energy: Though once a power surp lus state,  Karnataka i s  now 
energy d e f i c i e n t .  Ba r r i ng  subs tan t i a l  investment, by the t u r n  o f  
the century Karnataka i s  p ro jec ted  t o  have a 65% energy d e f i c i t  
and, by 1990, w i l l  be s t r u g g l i n g  t o  meet even the energy 
requirements o f  i t s  non - indus t r i a l  sectors. With demand f o r  
e l e c t r i c i t y  growing a t  over 9% per  year, the s t a t e  f i n d s  i t  
inc reas ing l y  d i f f i c u l t  t o  expand i t s  genera t i  on, transmission and 
d i s t r i b u t i o n  capac i ty  t o  keep up w i t h  the demand. As a r e s u l t ,  
power shortages have becorne i nc reas ing l y  common, r e s u l t i n g  i n  
tremendous losses t o  the  s t a t e  economy. The CTD p ro jec t ,  through 
i t s  r o l e  as a c a t a l y s t  f o r  technology innovat ion,  w i l l  encourage 
R&D e f f o r t s  leading t o  more energy e f f i c i e n t  product ion processes. 



6.02 C. Technical: While there are substantial sources of advanced 
technology capabil i ty in India and in  Bangalore, the depth of 
capabil i ty varies from industry t o  industry and across technology 
f i e ld s .  Indian science, technology and industry experts do not 
have easy access to  "State of the Artn technologies and "Best 
Practices" in  industry and technology. This i s  par t icular ly  true 
in  the area of development of market oriented Applied Technology 
Centers and associated technology enterprises,  includi ngi  
technology comercialization; technology parks ; and technology 
based business incubators. 

As a resul t ,  an important emphasis i n  the USAID/I supported CTO 
e f fo r t s  is  providing improved technology access. To achieve easy 
and enhanced technology access USAID/I will  encourage CTD 
members, including the leaders of the various Focus Groups, to 
establish d i rec t  relationships with U.S. based technology 
ins t i tu t ions  that  are able t o  provide, assemble, o r  broker 
technological information exchange. 

Such an intermediary relationship might be f o r  general, 
crosscutting assistance, where multidisciplinary, market oriented 
technological capabi l i t ies  ex i s t  i n  one inst i tut ion.  Or, the 
relationship could be spec i f ic  to  individual ATC developnents. 
For example, the Informatics Focus Group might have a technical 
assistance relationship with a U.S. based organization w i t h  
leading edge capabi l i  t y  i n  electronics and computer technologies 
and in development of ins t i tu t ions  i n  this f i e ld .  

To the extent that  leading U.S. Applied Research lnst i tut ions  
have the capacity t o  provide TA and information assembly and 
brokerage f o r  Indian in i t i a t ives ,  i t  will be cost effective fo r  
them t o  do so, because of savings of time and e f f o r t  f o r  the CTO 
Focus Groups. Where the Group has l imitations in  technical 
information, expertise in  spec i f ic  production technologies, o r  i n  
training capability, U.S. ins t i tu t ions  would be called upon t o  
arrange appropriate Study Tours, training and TA from university 
programs o r  from private firms (e.g., equipment companies). 

USAID/I might i n i t i a t e  an agreement with one o r  more U S .  
Technology Ins t i tu t ions  to  provide appropriate TA t o  the CTO. 
Such an agreement would provide a designated minimum level of 
e f f o r t  over a given period of time and permit the CTD to  request 
of a number of spec i f ic  tasks o r  projects on technology issues, 
within a specified time frame (similar t o  a Task Order Agreement 
o r  an Indefinite Quantity Contract ). With in  such agreements the 
prime provider of technology services could then arrange f o r  
consultative services, training,  o r  procurement of equipriient f o r  
the CTO frwn other ins t i tut ions .  

Technology in fona t ion  services provided would not be l ike ly  t o  
encounter any res t r ic t ions ,  unless involving proprietary 
technologies. Where these are involved licensing arrangements 
would be required. Technologies subject t o  national securi ty  



res t r ic t ions  would not be subject t o  transfer.  These sarne 
arrangements would apply to  any service equipment vendors that  
would work w i t h  the CTD. 

6-08 0. Economic: 

1. Consultants ' Economic Analyses: Two studies on technology and 
economic development i n  the State of Karnataka provide 
extensive analysis of current and future  technology needs fo r  
economic growth. The f i r s t ,  "Technology Development on a 
State Level Focused on National Goals: a Concept Paper Applied 
to  the State of Karnataka" by Arthur 0. L i t t l e ,  Inc., provided 
the i n i t i a l  rat ionale f o r  establishing the CTD Governing 
Board. The second report, "Karnataka in  Transformation: a 
Blueprint f o r  Action" by SRI International. w i t h  assistance 
from Price Waterhouse, India, provided a framework for  
understanding Karnataka's economic infras t ructure  and 
developed the specif ic  recommendations fo r  the CTD focus. 

6.09 2. Industrial Analysis: A brief analysis of the needs and 
prospects f o r  growth through increased technology application 
f o r  the f i v e  focus industries follows: 

6.10 a. Food Processing: India's food industries are beginning to  
grow as  the s t ructure  of the Indian family evolves and the 
overall economy industr ia l izes .  As a resu l t ,  the need f o r  
easy to  prepare foods i s  growing. Yet, food production 
technologies are s t i l l  re la t ive ly  undeveloped a t  the nedium 
and small scale  levels. In order to take advantage of 
growth opportunities, e f f o r t s  t o  improve the use of "best 
practices" i n  processing and production technology and t o  
f a c i l i t a t e  introduction of new products into  the market 
are needed. For t h i s  t o  occur technologies and training t o  
f a c i l i t a t e  the introduction of new food products and the 
processes f o r  t he i r  production are needed. 

6.11 b. Informatics: India 's  growing consumer markets and 
expanding industr ia l  sectors (from appliances to  avionics) 
will  demand increased numbers of ins ta l led computer bases 
and peripherals. The indigenous market i s  only beginning 
t o  develop and opportunities f o r  ver t ical ly  expanding the 
to ta l  value added product i n  India and f o r  exporting are 
just beginning t o  be explored. 

There are, however, s ign i f ican t  gaps in infrastructure,  
from microprocessor design 'and fabrication to  printed 
c i r cu i t  boards t o  actual product development capacity. 
Public investments, as  well as new joint  ventures, can 
create the stimulus f o r  more rapid development, i f  infra-  
s t ructure  requirements f o r  design and production, as well 
as f o r  ski l led engineering and technical labor can be met. 



c. Dry Land Agriculture: The environmental conditions in  
south India create special problems f o r  the development of 
agriculture. Water shortages and soi 1 problems make 
economic growth i n  farming areas d i f f i cu l t .  Developnent of 
technology applications t ha t  can improve the range of crops 
tha t  can be grown o r  that  can improve cult ivation processes 
will yield a substantial economic return f o r  rural  areas. 
Thus,  an array of targeted agricultural  technology 
ac t iv i t i e s ,  from sophisticated biotechnology applications 
t o  the more basic t ransfer  and training of appropriate 
cult ivation,  conservation and i r r iga t ion  technologies can 
have an important positive contribution t o  the country. 

6.14 d. Industrial Machinery and Durable Equipment: India i s  a 
major producer of industrial  machinery, such as  machine 
tools,  'and certain categories of durable equipment, such as 
e lec t r ica l  machinery and power systems. While a major 
producer i n  these sectors, India faces the challenge of 
maintaining the level of competitiveness i n  these sectors 
i f  i t  i s  t o  increase exports and, more importantly, t o  
apply current technologies i n  rapid1 y expanding domestic 
industrial  sectors. For these reasons the sector needs to  
explore methods f o r  incorporating current technologies into  
new product areas, such a s  p las t ics  machinery and advanced 
machine tools. Doing so requires expanding the base of 
technical s k i l l s  and tools ,  from the level of industrial  
design t o  the level of technician "hands-ona operation of 
equipment f o r  manufacturing tools ,  dies and parts.  As a 
resul t ,  TA, t raining,  and upgrading of equipment used i n  
these a c t i v i t i e s  is essential  f o r  future  development. 

6.15 e .  Chemical System Suppliers/Fabricators: India's chemical 
industry i s  only beginning to  expand capacity in s t ra teg ic  
f i e l d s  related t o  i ts  expanding consulner and industrial  
sectors. There are a number of t radi t ional  p las t ic  resin 
producers, b u t  they operate i n  narrow areas. The fur ther  
requirements of industries,  from computers t o  food process- 
ing and automotive supply, will necessitate expansion of 
chemical system production i n  advanced thermoplasti c and 
thermoset res ins ,  polymer composites and par t icular ly  in  
design, engineering and fabrication of p l a s t i c  components. 
As a resu l t ,  there i s  need, not so much f o r  new chemical 
system development (as  these are widely available under 
license from other producers overseas), but f o r  development 
of applications and manufacturing capabil i t ies t ha t  w i  11 
support Indian industrial  markets, whether fo r  autos, 
aviation, o r  food packing. 

6.16 E. Trainin : The project analysis of HRD was completed by a d Association of Schools of Publ ic  Affairs and 
Administration (NASPAA) consultant. T h i s  analysis iden t i f ies  the 
Bangalore area 's  HRD needs i n  the near, medium, and long term and 
presents recommendations using the framework of inputs, human 



resource product ion techniques, outputs, and l inkages. The hea r t  
o f  t h i s  r e p o r t  "Human Resource Development and the CTD" i s  
presented as Annex J. 

6.17 F. I n s t i  tutional/Administrative: The i n s t i t u t i o n  created by t h i s  
p ro jec t ,  the Center f o r  Technology Development, w i  11 be supported 
by and serve as, i n t e r f a c e  between several loca l ,  s tate,  and 
nat iona l  i n s t i t u t i o n s .  Over the l a s t  two years, these 
government, academic, and business organizat ions have been an 
i n t e g r a l  p a r t  of t h e  process of developing the  CTD p ro jec t .  

6.18 1. The CTD Organization: The Governing Board's unique 
conpos i t ion  has two important  imp l i ca t i ons .  F i r s t ,  the 
na t iona l  s t a t u r e  and in f luence of Board members w i l l  e s t a b l i s h  
the i d e n t i t y  of the CTD, not  o n l y  as an organ iza t ion  i n  and o f  
the s t a t e  o f  Karnataka, b u t  a l so  as an e n t i t y  w i t h  an 
e x p l i c i t l y  a l l  I n d i a  dimension. Second, the q u a l i t y  and 
v a r i e t y  o f .  i t s  membership s t ruc ture ,  e s p e c i a l l y  the d i r e c t  
l i n k  w i t h  the I C I C I ,  w i l l  ensure t h a t  the Board has the 
leadership a b i l i t y  t o  f o s t e r  i nnova t i on  i n  the f i n a n c i a l ,  
legal ,  and o rgan iza t i ona l  environment o f  Karnataka. 

6.19 The fo rma t ion  of the two n a t i o n a l l y  o r ien ted  Steer ing  
Committees, on I n d u s t r i e s  and Commerce and on Venture Cap i ta l ,  
w i l l  he lp  main ta in  the CTD's a l l  I n d i a  i d e n t i t y  and a i d  i n  
a p p l i c a t i o n  o f  t h i s  technology development model t o  o the r  
geographic areas. I n  the beginning, representa t ives  from the 
f o u r  southern s ta tes  (Andhra Pradesh, Kerala, Tamil Nadu, and 
Karnataka) are expected t o  a t tend the biannual committee 
discussions, which w i l l  focus on issues . re levant  t o  a l l  
s tates.  As the CTD program gets underway, representat ives 
f rom the  o the r  s ta tes  w i l l  be encouraged t o  attend. 

6.20 The CTD Sec re ta r i a t  i s  c u r r e n t l y  comprised o f  an Honorary 
D i rec to r ,  a member Secretary, and a Program Assis tant .  A l l  
three pro fess iona ls  are ve ry  experienced managers, each having 
more than twenty years o f  experience i n  h igh  l e v e l  p r o j e c t  
planning, admin i s t ra t i on  and implementation i n  the G O 1  and the 
GOK. 

6.21 USAID/I recognizes, however, t h a t  the CTD o rgan iza t i on  i s  new 
and i s  i n t e r e s t e d  i n  remaining a smal l  and e f f i c i e n t  body. 
Thus, an important  purpose o f  the  p r o j e c t  inputs  i s  t o  he lp  
the CTD develop admin i s t ra t i ve  expe r t i se  i n  the  areas o f  
contract ing,  f i n a n c i a l  account ing and c o n t r o l  and program 
rnoni to r ing /da ta  base management. I n  the e a r l y  years, p r o j e c t  
funds w i l l  be used t o  s e t  up f i n a n c i a l  and moni to r ing  systems 
and USAID11 w i l l  be expected t o  d i r e c t l y  cont rac t  f o r  many o f  
the i n i t i a l  o rgan iza t iona l  s t rengthening i npu ts  t h a t  w i l l  be 
requ i red  b y  the CTD. Over the  course o f  USAID/I's involvement 
w i t h  the p ro jec t ,  con t rac t i ng  r e s p o n s i b i l i t i e s  w i l l  g radua l ly  
be s h i f t e d  t o  the  Sec re ta r i a t  s t a f f  o r  t h e i r  designated 
con t rac t i ng  agent. 



6.22 The Focus Group structure was developed a t  the USAID/ I  
sponsored Bangalore workshop held i n  March o f  1987 as a way o f  
channelling the ideas and concerns o f  leaders interested i n  
f i v e  basic industr ies. Two o f  the Groups, Informatics and 
Food Processing, have met bi-weekly f o r  over a year. The 
other Groups are expected t o  become act ive ear ly  on i n  the 
l i f e  o f  the project. 

Members o f  the ex is t ing  Groups and potent ia l  leaders o f  the 
other Groups have been a d r i v ing  force benind the development 
o f  the CTD pro jec t  and w i l l  provide c r i t i c a l  tecnnical 
expert ise throughout the l i f e  o f  the project. Focus Groups 
w i l l  use t h e i r  knowledge o f  science, industry, and tne 
Bangal ore area t o  d r a f t  proposal s f o r  p ro jec t  funding. 
Because o f  the volunteer nature o f  these Groups, it i s  
important t h a t  USAID/I1s involvement wi th  the CTD meet wi th 
some e a r l y ,  successes. An idea o f  such a successful endeavor 
might be the sponsorship o f  National Technology Conferences o r  
the organization o f  appropriate Orientation Tours. 

There may be merit i n  convening a funct ional ly  oriented Focus 
Group t o  support the technology/industry-oriented Focus 
Groups. For example, Human Resources might be a worthnhile 
Focus Group because o f  the crosscutt ing nature o f  the concern 
and the complexity o f  both the publ ic and pr ivate recipients 
and providers. 

One o f  the goals o f  the p ro jec t  i s  f o r  the CTD t o  become a 
f u l l y  operational organization, capable o f  handling a1 1 
aspects o f  i t s  program including a1 1 contracting, accounting, 
and monitoring requirements. To help ensure progress i n  t h i s  
direct ion,  the CTD i s  developing a deta i led Management Plan 
tha t  w i l l  outl ine, i n t e r  a l i a ,  how and by when these 
par t i cu la r  capab i l i t i es  w i l l  be developed. m e  Plan must be 
reviewed and approved by USAID/ I  as a Condition Precedent t o  
the f i r s t  disbursement o f  p ro jec t  funds. 

The Plan w i l l  include de ta i l s  about the establishment o f  a 
Contracting Cel l  w i t h i n  the CTD Secretariat. Cel l  personnel 
are expected t o  be approved by the Governing Board and h i red  
by December o f  1989. S ta f f  are l i k e l y  t o  include contracting 
spec ia l is ts  deputed from the GOK. By March, 1990, the s t a f f  
o f  the Cel l  should be t ra ined and f u l l y  operational. 

A t  t h e i r  f i r s t  meeting the Governing Board w i l l  h i r e  a 
Chartered Accountant who w i l l  help CTD establ ish a Financial 
Accounting and Control System. This system w i l l  be f u l l y  
operational by March, 1990. The CTD w i l l  prepare quarter ly 
f inanc ia l  reports, subject t o  aud i t  by a loca l  auditor. 

The CTD, with the help o f  loca l  consultants, w i l l  set  up by 
March 1990, a data base Management Information System. This 
system w i l l  record and sumnarize information cot lec ted f ran  



CTD a c t i v i t i e s ,  such as data on p r o j e c t  bene f i c i a r i es .  Also 
du r ing  t h i s  period, Focus Groups w i  11 prepare Basel ine Studies 
against  which the impact o f  CTD funded a c t i v i t i e s  can be 
measured. 

6.29 2. ICICI/TDICI: The I C I C I  i s  an a l l  I n d i a  development f inance 
i n s t i t u t i o n  charged w i t h  spec ia l  r e s p o n s i b i l i t y  f o r  f o s t e r i n g  
development i n  Karnataka and i n  several o ther  se lected states.  
The I C I C I  i s  79% p u b l i c l y  owned, 14% o f  i t s  shareholders are 
fore ign,  and the remaining 7% shares are owned by p r i v a t e  
Ind ian  inves tors .  Though the i n s t i t u t i o n  i s  o p e r a t i o n a l l y  
autonomous, i t  has s t rong r e l a t i o n s  w i t h  the GOI. Through 
c lose contacts w i t h  the business community, the I C I C I  serves 
as an important  l i n k  between the p r i v a t e  sec tor  and the G O I .  
The progressive leadership o f  the  I C I C I  has been support ive o f  
o ther  USAID/I funded innovat ions such a t  the PACT and PACER 
pro jec ts .  These p r o j e c t s  are being administered by the 
I C T C I .  

The I C I C I  w i l l  have three r o l e s  r e l a t i v e  t o  the CTD: 

a. The I C I C I  w i l l  serve as the f i n a n c i a l  condui t  through which 
USAID/I1s f i n a n c i a l  c o n t r i b u t i o n  t o  the p r o j e c t  w i l l  f l o w  
t o  the  CTD. Under GO1 r u l e s  f o r  f o r e i g n  assistance 
u t i l i z a t i o n ,  the Rupee equ iva len t  of f o r e i g n  assistance 
must be budgeted by a c e n t r a l  o r  s t a t e  government e n t i t y .  
Because the CTD cannot by  d e f i n i t i o n  meet t h i s  requirement, 
USAID/I w i l l  g ran t  i t s  funds t o  the I C I C I ,  which w i l l  
t r a n s f e r  funds t o  the CTD f o r  e l i g i b l e  p r o j e c t  expenditures. 
USAID/I f o l l owed  t h i s  precedent i n  the PACER p r o j e c t .  As 
i n  the case o f  PACER, the r e l a t i o n s h i p  between I C I C I  and 
the CTD w i l l  be def ined by a Memorandum o f  Understanding 
which must be reviewed and approved by U S A I D / I  as a 
Cond i t ion  Precedent t o  the  disbursement o f  p r o j e c t  funds. 

b. The I C I C I  w i l l  prov ide the CTD w i t h  f i n a n c i a l  guidance as 
necessary. The Chairman o f  the  I C I C I  w i l l  serve on the CTD 
Governing Board and thereby main ta in  a cont inua l  l i n k  w i t h  
the  development o f  the CTD organizat ion.  

c. It i s  a n t i c i p a t e d  t h a t  through i t s  subsid iary,  the TDICI, 
t h e  I C I C I  w i l l  make ava i l ab le  a Rs.200 m i l l i o n  (U.S. $15.4 
m i l l i o n )  Venture Cap i ta l  Fund t o  support CTD sponsored new 
and expanding business investment proposals which reach a 
"bankable" stage, and w i l l  support development o f  a 
Sate1 li t e  Technology In fo rmat ion  Exchange System f o r  the 

The TDICI was es tab l ished i n  Bangalore i n  1988 as a 
subs id ia ry  o f  the I C I C I .  The subs id ia ry  was formed t o  
f a c i l i t a t e  access t o  venture c a p i t a l  and technology 
.information. I n .  a phased manner, i t  w i l l  a l s o  adminis ter  
the PACT and PACER pro jec ts .  



6.34 The TDICI w i l l  be l i n k e d  t o  the CTD through two a c t i v i t i e s :  
Venture Cap i ta l  and S a t e l l i t e  In fo rmat ion  Exchange. The 
TDICI w i l l  serve as a source o f  venture c a p i t a l  f i n a n c i n g  
($15.4 m i l l i o n  i n i t i a l l y  w i t h  p o t e n t i a l  f o r  $100 m i l l i o n  
more) f o r  new o r  expanding businesses. The CTD w i l l  
prov ide area entrepreneurs w i t h  f i n a n c i n g  in fo rmat ion  and 
w i t h  guidance i n  prepar ing business plans. It i s  
an t i c i pa ted  t h a t  the impetus behind some o f  the new 
proposals w i l l  be the technology research done i n  CTD 
sponsored ATC's. 

CTD sponsored proposals f o r  Venture Cap i ta l  fund ing  w i  11 
undergo techn ica l  eva lua t ion  by  the appropr iate i n d u s t r y  
Focus Group i n  i t s  monthly meeting. The ccwmercial 
v i a b i l i t y  o f  these proposals w i l l  then be evaluated TDICI. 

The I C I C I  has i d e n t i f i e d  several f i n a n c i n g  opt ions under 
the Venture Cap i ta l  Fund scheme, i n c l u d i n g  e q u i t y  
p a r t i c i p a t i o n ,  cond i t i ona l  loans ( i n t e r e s t  ra tes  l i n k e d  t o  
sales l e v e l  ), and convent ional loans. The f i nanc ing  mix 
f o r  each proposal w i l l  be decided on the basis o f  several  
fac tors ,  such as the  type o f  company (new o r  e x i s t i n g ) ,  the  
promoter's cont r ibu t ion ,  des i rab le  debt /equi ty  r a t i o ,  
nature o f  the  proposal, and the  p r o f i t  p o t e n t i a l  o f  the  
proposal. The dividends accru ing on the  e q u i t y  p o r t f o l i o ,  
the  sa le  proceeds o f  the e q u i t y  holding, and the repayments 
o f  cond i t i ona l  and convent ional loans w i l l  be ploughed back 
i n t o  the  Venture Cap i ta l  Fund t o  sus ta in  and augment the 
resources ava i l ab le  f o r  o the r  p o t e n t i a l  proposals. 

The TDICI i s  a l s o  expected t o  e s t a b l i s h  a s a t e l l i t e  l i n k  
f o r  the i n t e r n a t i o n a l  exchange o f  i n f  o n a t i o n  r e l a t e d  t o  
technology. Obta in ing t h i s  capac i ty  has been an i n t e r e s t  
o f  CTD leaders s ince the  beginning o f  the  p r o j e c t  design 
process. Since i t  appears t h a t  TDICI funds w i l l  be used t o  
es tab l i sh  and main ta in  the  l inkage, the CTD w i l l  a s s i s t  i n  
t h i s  endeavor o n l y  i f  spec ia l  needs ar ise.  For  example, i f  
income f rom small  scale user  f ees  are i n s u f f i c i e n t  t o  pay 
f o r  requ i red  s a t e l l i t e  use due t o  the l i m i t e d  f i n a n c i a l  
c a p a b i l i t i e s  o f  smal 1 -scale users, the CTD may subsid ize 
p a r t  o f  the  costs i nvo l ved  i n  smal l-scale use o f  the 
s a t e l l i t e  l i n k .  

3. Other I n s t i t u t i o n s :  The CTD w i l l  i n t e r a c t  w i t h  several 
o the r  i m ~ o r t a n t  s t a t e  and na t i ona l  l e v e l  i n s t i t u t i o n s .  
These i n i t i t u t i o n s ,  the  IISc, the  CEI, and the  Karnataka 
Sta te  I n d u s t r i a l  Investment Development Corporat ion 
(KSIIDC) were inst rumenta l  i n  p lanning the  i n i t i a l  USAID/I 
funded workshop t h a t  launched cooperat ive p lanning o f  the 
CTD p ro jec t .  

The I ISc,  Bangalore i s  one o f  the lead ing  academic and 
research i n s t i t u t i o n s  i n  Ind ia .  As such, i t  has developed 



considerable depth and breadth i n  i t s  bas ic  research 
c a p a b i l i t i e s ,  e s p e c i a l l y  i n  physics and ma te r ia l s  science. 
The I I S c  has over 600 researchers and o ther  than facu l t y ,  
i n  f i v e  major science d i v i s i o n s :  Physics and Mathematical, 
Chemical, B io log i ca l ,  E l e c t r i c a l ,  and Mechanical. The 
I n s t i t u t e  i s  Karnataka 's  most important  r e p o s i t o r y  o f  
long-term, basic  s c i e n t i f i c  research c a p a b i l i t y .  Though 
the I I S c  i s  excep t i ona l l y  s t rong i n  ma te r i a l s  science, i t  
i s  l ess  advanced i n  biotechnology, which i s  an area t h a t  
hope fu l l y  w i l l  be strengthened as a r e s u l t  o f  c o l l a b o r a t i v e  
work on technology development. 

Professor C.N.R. Rao, D i r e c t o r  o f  the I ISc,  i s  the Chairman 
o f  the Prime M i n i s t e r ' s  h igh  l e v e l  Science Council. D r .  
Rao w i l l  serve as Chairman o f  the CTD. The CTD w i  11 draw 
on the ta len t ,  f a c i l i t i e s  and techn ica l  expe r t i se  o f  the 
I ISc. I n  turn,  the CTD w i l l  work w i t h  I I S c  f a c u l t y ,  
researchers, and cur r icu lum developers t o  develop a 
st ronger l i n k  between bas i c  research and i ndus t r y  needs, 
c rea t i ng  oppor tun i t y  f o r  commercial ly-viable technologies. 
The Appl ied Technology Center on In fo rma t i cs  may a c t u a l l y  
be an autono~nous subs id ia ry  o f  the I ISc .  

The CEI i s  a na t i ona l  o rgan iza t i on  f o r  the engineer ing 
manufactur ing indus t ry ,  represent ing  bo th  the p u b l i c  and 
p r i v a t e  sectors. The CEI provides in format ion,  adv isory  
and consu l t i ng  serv ices;  p lays  a s i g n i f i c a n t  r o l e  i n  
promoting i n t e r n a t i o n a l  cooperation; and acts as a c a t a l y s t  
f o r  i n d u s t r y  a c t i o n  t o  enhance q u a l i t y ,  p r o d u c t i v i t y  and 
HRD. The organ iza t ion  has cosponsored several successful  
workshops and seminars w i t h  USAIDII. 

The CEI w i l l  have a s i g n i f i c a n t  advisory r o l e  t o  the CTD. 
The Nat iona l  President  o f  the CEI w i l l  s i t  on the Governing 
Board o f  the  CTD. I n  add i t i on ,  the  CEI w i l l  arrange 
f i n a n c i a l  support f o r  the CTD through i t s  l o c a l  i ndus t r y  
associat ions. 

The Karnataka S ta te  I n d u s t r i a l  Investment and Development 
Corporation, a long w i t h  the  Karnataka State F inanc ia l  
Corporat ion (KSFC) , provides medi uni-term loans t o  i ndus t r y  
and performs a major r o l e  i n  the promotion and assistance 
o f  p ro jec ts .  The KSIIDC w i l l  prov ide the CTD w i t h  both 
adv isory  serv ices  and w i t h  i n i t i a l  s e c r e t a r i a t  serv ices 
u n t i l  the  CTD has funds t o  support i t s  own s t a f f .  

4. USAID/I Support Capab i l i t y :  USAID/I r e s p o n s i b i l i t y  f o r  
ino lementa t ion  o f  the CTD o r o i e c t  w i l l  r e s t  w i t h  the O f f i c e  
o f '  Technology Development'and Enterpr ise  (TD&E), which i s  
under the  f u l l - t i m e  superv is ion  o f  a U.S. Foreign Service 
O f f i ce r .  The s t a f f  o f  TD&E inc ludes  f o u r  p ro fess iona l  FSN 
o f f i c e r s .  One pro fess iona l  FSN s t a f f e r  w i  11 backstop the 
CTD p r o j e c t  on a f u l l - t i m e  basis. Though i n  the i n i t i a l  



years of the project, most overseas contracting w i l l  need 
t o  be done d i r e c t l y  by USAID/I ,  t h i s  work i s  expected t o  be 
transferred t o  the CTD as the organization matures. 

6.45 G. Social: The S R I  study describes how the CTD can help meet the 
needso f  small scale businesses. For example, one proven ~ e t l i o d  
o f  st imulat ing and capturing the benef i ts of economic growth i s  
through the development of local  suppliers, subcontractors, 
anci l l a r i es ,  subsidiaries, and other forms o f  smaller scale 
enterprise re la ted t o  larger indus t r ia l  sectors. I n  Karnataka, 
the need f o r  suppliers wi th higher technical competency and 
capab i l i t y  i s  f as t  increasing, but the development of supplies 
wi th sui table capabi 1 i  t i e s  has proven d i f f i c u l t .  A buyer/ 
supplier i n i t i a t i v e  under the guidance o f  the CTD may help 
improve the linkage between d i f f e r e n t  buyers and suppliers i n  the 
areas o f  technology and production and thus strengthen the 
competitiveness of a1 1 part ies. 

6.46 The scopes o f  work f o r  the evdluation/monitoring and human 
resource consultants t ha t  assisted i n  the project  design process, 
required them t o  consider how the CTD pro ject  can and should 
impact women. Thus women's issues w i l l  be addressed throughout 
the implementation of the pro ject  and as an important par t  o f  
monitoring and evaluation of the project. The data base 
maintained by the CTD on c l i e n t  par t i c ipa t ion  w i l l  indicate the 
gender of the c l ien t .  Case studies t ha t  w i l l  be developed during 
evaluation w i l l  t r y  t o  assess the impact technological change i n  
key industr ies has had on women. For example, a force behind 
innovation i n  food processing i s  o f ten saving time f o r  women. 
The consultant's report  also recamends tha t  there be a special 
study of the constraints ( i f  any1 t o  ent ry  o f  women i n t o  
par t i cu la r  industries, job categories o r  management posi t ions 
w i th in  industr ies. 

6.47 The HRD consultants' report  (Annex J )  suggests ways tha t  the CTD 
could help expand the capacity o f  the technology t ra in ing  system 
t o  accomnodate women. For example, CTD leadership i s  aware of 
World Bank assistance f o r  t r a i n i ng  women i n  electronics 
manufacturing and a Ford Foundation pro ject  f o r  t r a i n i ng  women 
entrepreneurs. The CTD w i l l  determine how i t s  own programs can 
complement o r  re in force these i n i t i a t i v e s  so tha t  the maximum 
number o f  women can be trained. The consultant's report  also 
recontends establ ishing a Focus Group f o r  Women i n  Technology 
Development and i t s  Comnercialization. Such a Group might also 
establ ish a " fas t  track' f o r  women interested i n  facu l ty  careers 
and posi t ions i n  the s ta te  agencies tha t  are t r y i ng  t o  carry out 
entrepreneur development programs. 

V I I .  CONDITIOnS PRECEDENT 6 C O V E M S  

7.00 A. Conditions Precedent t o  Disbursement of Funds: I n  addi t ion t o  
the standard Conditions Precedent t o  the disbursement of p ro jec t  
funds, i t  i s  ant ic ipated tha t  the Project Agreement w i l l  contain 



a number o f  special Conditions Precedent (CPsl t o  the i n i t i a l  
d i  sbursement. These include: 

7.01 1. A requirement t ha t  the I C I C I  provide, f o r  the approval o f  
A.I.D., a copy o f  the "Memorandum o f  Understanding" between 
the I C I C I  and the CTD which describes the procedures and 
mechanisms t h a t  w i l l  be employed t o  reimburse the CTD f o r  
e l  i g i  b le  expenditures under the project; 

7.02 2. A requirement t h a t  the I C I C I  provide, f o r  the approval o f  
A.I.D., a wr i t ten  confirmation o f  the f ac t  t ha t  the CTD has i n  
place a s t a f f  o f  a t  l e a s t  three persons, including the 
Honorary Di rector  o f  the CTD, which i s  required t o  implement 
tne i n i t i a l  stages o f  the project. The I C I C I 1 s  wr i t ten  
confirmations should also ind icate t ha t  the CTD i s  prepared t o  
h i r e  a minimum o f  two addi t ional  professionals by the end o f  
the second year o f  the project; and 

7.03 3. A requirement t h a t  the I C I C I  provide, f o r  the approval o f  
A.I.D., a copy of the CTD's "Management Plan" f o r  the i n i t i a l  
eighteen months o f  the project. Such a Plan should include 
the estimated amounts and timings o f  the Host Country and/or 
D i rec t  A.I.D. contracts ant ic ipated during t h i s  eighteen month 
period and should spec i f i ca l l y  ind icate the manner i n  which 
the CTD w i l l  insure t h a t  i t  establ ishes acceptable f inanc ia l  
management and control  mechanisms f o r  the funding provided by 
A.I.D. under the project. 

7.04 B. Covenants: I n  addition, i t i s  ant ic ipated that  the Project  
Agreement w i l l  contains the f 01 1 owing Special Covenants : 

7.05 1. That the CTD w i l l  be responsible f o r  securing and financing, 
i n  a t imely manner, any and a l l  import duties and/or other GO1 
lev ies  and clearances required f o r  the importat ion o f  any 
goods t o  be financed under the project; and 

7.06 2. That the CTD agrees t o  e i t he r  maintain o r  increase the 
ex i s t i ng  leve l  o f  representation o f  the Pr ivate Sector and/or 
Non-Government Organizations on the Governing Board o f  the CTD. 
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CENTER FOR TECIINOLOGY DEVELOPMENT (386-0507) .. 

LOGICAL FRAMEWORK 

Accelerat ion i n  t l le pace end 
q u a l i t y  of technology app l i ca t i on  
t o  product and production procc- 
sses development i n  e x i s t i n g  and 
ncwln~siness i n  i ~ ~ d l l s t r y ,  ag r l -  
cu l ture ,  hcal th, energy and 
o t l ~ e r  areas important to  l l ld ion 
develonnlent. 

- ln~provedlnew technology appl l- - GO1 economic s t a t i s t i c s .  - Continued l i b e r a l i z a t i o n  of ~ n l  
cations t o  a t  l e a s t  30 products - State Govt. s t a t i s t i c s .  economic po l i cy  environmnnt 
and production processes for  - Reports from the concerned - The benef i t  o f  cost  savinnc i n  
donrestlc and export markets. i n s t i t u t i o n s .  production i s  passed on to  (on- 

- Cost savings i n  production i.e. - Oasellne Surveys. sumcrs through adequate c o y a l  l- 
upto 30% o f  o r i g i n a l  production - F ina l  evaluation. t ion .  
cost. - Dasclinr data w i l l  hc c o l l o < . l ~ d  ' - 5U% o f  cost  savinqs passed on fo r  each ind ica to r  catcoorv. - .  
to consumers. - The CTD w i l l  receive p r b p o i a ~ r  - About 25% increase i n  the a v a l l -  enough to  r e s u l t  i n  improved/ 
a b i l i t y  o f  food and o ther  pro- new technolopy applications 
ducts promoted by CTD. f o r  30 products. 

- About 500 new jobs created, 
50% o f  them fo r  women. .......................................................................................................................................... 

Pro jec t  Purpose Conditions tha t  w i l l  ind icate  
purpose has been achieved. 
€nd.of p ro jec t  status 

To develop and improve techno- - CTU f u l l y  operat ional  w l t l l  an - S i t e  v i s i t s .  - Govt. of Karnataka in t c rcs t  i n  
loqy in f ras t ruc tu re  resources o f f i ce .  4 o r  6 s t a f f  and kcomks - Annual repor ts  o f  the CTII and establ ishinn 510 w i l l  con1 i r w ~ .  
essent ia l  f o r  economic growth s e l f  sustatned, i n te rac t ing  I C I C I .  Govt. o f  Karnataka 6 - CID pcrlorms c a t a l y t i c a l .  cn- 

i n  Ind la  l n l t l a l l y  focus/ing all w i th  key i n s t i t u t i o n s  (povt.1 academic i ns t i t u t i ons .  ord inat inq and sponsnrtna rftlr 

the Oangalore area o f  Karnataka. academic/lndustry/Financial ). - Proceedings o f  conferences. as envisaacd. - A t  l eas t  20 new economlcally - Press reports. - The co l labora l lno i n s t t t u t l o n c  
v lab le  vcnturcs i nvo lv ing  F ina l  p ro jec t  evaluatlon. are rcsponsivr to  pro jnc t  
in~proved tccl~nology applica- a c t i v i  t l c s  on t lmc ly  basis. 
t lons,  promoted by CTU. - ClU invo lv ing  a t  l eas t  6 impor- 
tan t  po l i cy  makers i n  t h i s  
project .  - 10 o r  15 new and/or strengthened 
loca l  l n s t i  tu t ions and t h e i r  
t ra ined professlonols engaged I n  
Rdl), consul tarrcy. IIIID. 
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6. E f  l e c t i v e  network among key - Mob i l l r a t i on  and llse o f  a b u t  $ 100 m i l l i o n  -do- 
i n s t i t u t i o n s  supporting increasihg venture cap i ta l  futl[Hltg. 
tecllnolopy development and : - Annuallbi-annual meetings among academic 
appl icat ion.  i n s t i t u t i o n s ,  indust r ies ,  f inanc ia l  and 

pa1)lic i ns t i t u t i onS .  
- lnvolven~ent o f  6 po l i cy  makers a c t i v e l y  

. i n  t h i s  project .  
Inputs - 

- The institutions invo lvrd  
i n  networking w i l l  L*! activr 
and ensure effective coordination. 

A. USAID (Grant - $10 m i l l  i o n  6 s t a f f  implementation targets [Grant Inputs) ($000) 
t l n l e o f  a t  l eas t  2 professional's) I F ; a s  

l lrea kdown 
1 T - m i  I l i on .  
2. $ 2.5 m i l l i o n .  

3. $3.0 m i l l i o n .  
4. $ 0.5 m i l l i on .  

1, 250 man-months (both US and l o c a l )  f o r  TA. - S i te  v i s i t s .  - USAID. GO1 and other inputs 
2. 250 man-nlonths ( i n  U.S. and also t h i r d  - USAID reports. a r r i ve  as planncd. 

country and l o c a l )  f o r  Training. - CTD 6 l C I C l  reports. - Pr ivate  entrrpreneurs arc ready 
3. Equip~nent fo r  AlCs and t ra in lng.  to  take r i sks .  
4. P u b l i c i t y  mater ia ls etc. -do- 

n. sol 6 others 8.  GO1 6 Others 
- TCICTTJiiaT$15.1 n l l l l i on .  1. F o i l i i T t X T n g  ventures ( a t  l eas t  

20 dur ing LOP). 

- Local povt. 6 industry support 2. For CTU operat ional  expenses such 
I n c l ~ ~ r l i n n  in -k ind   upp port- os ~ r r i ~ e ,  s t a f f  salary etc. 
$0.45 m i l l i o n .  
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ANNEX "C" 

Resource Needs at Each Order of Technology Challenge 

First order technology infrastructure f c r  ";eploflentm includes these types of 
needs an3 sources of supply: 

. Technology Institution Resources--Need: Organization sources of 
information on "best practices" and "off-the-shelf" existing technology 
for initial production, expansion, or modernization. Sources: 
consultants, state sponsored modernization programs, engineering 
colleges, polytechnics. 

, Human Resources--Need: Technical skills for production line operation 
and management, start-up, expansion and modernization. Sources: 
equipment vendor training staff, internal company training, 
polytechnics, private training businesses 

Physical Resources--Need: Production equipment including stand alone 
and integrated automated manufacturing equipment, testing and quality 
control equipment, packaging, and information management equipment. 
Sources: equipment vendors, distributors, internal engineering 
departments. 

. Financial Capital--Need: Financing for business production eouipnent, 
working capital, plant expansion, and modernization. Sources: banks 
and merchant banks, venture financing, state sponsored business finance 
programs, buyer financing, equipment leasing and finance conpanies. 

Second order technology infrasture for "applicatian and zda?tation" includes: 

. Technology Institution Resources--Need: R&D using new technology tools 
to aenerate new iicenseabie technology based products and processes, -. 
pro&ct development and cormercialfzzti-n sz?port, ksino-ss 
incubation. Source: Corporate R&D I zbs, public and privtie applied 
R&D institutions, university technology centers, tecnncisgy i icensing 
and incubation programs. 

. Human Resources--Need: aac helors, mzsters, and advanced degrees, 2s 
well as specialized technical training in engineering and sciences, 
business and RLD management. Sources: Universities, coileges, 
continuing education and corporate training 2rograns. 

. Physical Resources--Need: R&O :aboratory equipnent md instrienents, 
computationai and simulation system, prototype developaent and 
production scale-up and testing facilizies. Sources: endoments, 
university equipment budgets, organizational 



overhead rates, retained earnings, joint-venture project funding, 
state industrial technology programs 

. Financial Resources--Need: support of short- to medium-term R&D 
projects, commercial ization/l icensing studies, prototype 
development and production scale-up, and new enterprise 
incubation, as well as support for four-year and post-graduate 
education, Continuing and specialized training programs. 
Sources: corporate retained earnings, joint ventures, 
acquisitions, contract research, state funded industrial 
technology research, also, traditional higher education programs, 
corporate training programs, self-funded continuing education 

Third order technology infrastructure for "discovery" includes: 

. Technology Institution Resources--Need: basic, longer-term, 
science and science application research intended to discover new 
principles that could lead to new technologies. Sources: 
investigator directed university research, interdisciplinary 
university research centers, precompetitive industry-uni versity 
research programs, national laboratory system. 

. Human Resources--Need: Advanced science degrees, including Ph.Ds 
in sciences and interdisciplinary fields (such as biotechnology, 
advanced materials, etc.). Sources: research universities, land 
grant universities, some colleges. 

Physical Resources-Need: major laboratory facilities, instruments 
and computational equipment, supporting analytical resources. 
Sources: Grant a1 locations, donations, endowments, shared 
facilities. 

. Financial Resources--Need: longer-term funding of directed 
research and supporting staff. Sources: national science 
agencies, Defonse Department, and national institute orant " 
programs, research foundations, corporate foundations, corporate 
internal line items. 



ANNEX "D" 

Actions to Enhance Technoloov Infrastructure: 
Lessons Learned 

Public and Private Action 

The private and public sector leadership in states and regions can 
enhance their technology infrastructure by undertaking individual and 
collaborative actions. They can: 

Enhance Narket Information--By helping the technology supplier 
marketplace of RhD sources and providers of training and equipment to 
more easily reach their markets, and by helping users better reach 
suppliers. This can be achieved through creating information and 
technical facilitators and by brokering relationships between 
suppliers and users. 

Enhance Narket Development--When market actions to supply technology 
resources are not takinq place, or are undeveloped, the public and 
private sector can make-feasible the organization of new technology 
providers by helping to redefine institutional roles and missions 
(e.g., help universities play new roles with industry through 
subsidiary R&D organizations, encourage new collaboration between 
corporations, charter new industry technology institutions.) 

Provide Market Incentives--When market actions are feasibie, but 
marginal costs are high, incentives to induce development of new 
providers can be attempted, from providing seed capital 2nd matching 
funds, or indirect support for R&D oraanization overkad, equipment 
and training 

Directly Subsidize Market Activities--:!here the market wi 11 not 
suoclv technoioov direcrlv or thrcuah existin: cublic institxtions, , .~ - 
and the cost of-not actini is high,-direct su6s>dy of technology 
activities can be undertaken through use of new funding methods, 
including more funding by corporate sponsors and subscribers, 
multiclient funding, contract research, and obtaining direct funding 
by government. 

Technology Infrastructure ~essons 

Strategies can be developed to improve any or all levels of 
technology infrastructure, 2s well as each of t k  tichni~61, hacan 
resource, finance or physical inputs to the infrastructure. The 
development of new technology infrastructure, at the first, second or 
third level, can be enhanced by taking into consideraticn the experience 
of other countries. 



First order lessons--Lessons learned about effective first order 
tecnnology infrastructure strategies include the following: 

. Avoid "glamour" issues, focus on market relevance of 
technology skills and equipment for high quality, modern, 
production 

. Correct market inefficiencies first, emphasize improved flow 
of information, improve buyer-supplier networks before 
creating new programs 

. Increase capacity of best existing private and public 
technical assistance providers first, from industrial 
extension services to community colleges 

Create new capacity to fill any first-order gaps, but stress 
private sector delivery mechanisms 

. Integrate technical, human resource, and financial capital 
assistance, since it is often the lack of familiarity with 
technology as well as time and money to procure it that are 
key obstacles to use. 

Second order lessons--Lessons learned about second order technology 
strategies include: 

. Four new multidisciplinary technology fields are important to 
applied technology development: information, automated 
manufacturing, advanced materials, biotechnology 

. Technologies should be treated as tools. Select technology 
f ields that will provide "technology capture" opportunities 
for industries in the state or region. Thus, rather than 
having a general biotechnology center, a center could be 
created that focuses biotechology on a specific sector of 
importance to the economy, such as agriculture or pharmacy, 
but not both within the same institution (unless major 
resources are avai 1 able. 

. Hasten refinement of technology applications to products that 
are close to comercialization through targeted investments 
and incentives. Avoid ambigous R&D exercises that are not 
market oriented. 

. Strengthen or create connections between technology producers 
and potential industry users through new R&D institutions, 
joint-ventures, and licensing agreements that build market 
responsibilities. 



Fay special attention to small and nediun size firm 263 neels 
and accessibility problems, eo?h?Si~e tech?c?cg~ that provioes 
indigenization/import substituzion opportunities. 

. Develop a supportive climate for new technology-based 
spin-offs, including financing mechanisms for product 
development, business formation, and production scale-up. 

Third order lessons--Lessons learned about third order technology 
infrastructure strategies include: 

. Build from science strength, target comparative SST advantage, 
do not pick "exotic" fields where there is no base of capacity 

. Avoid unconpetitive duplication of effort and diversion from 
realistic priorities for attaining scientific leadership 

. Improve capacity and leverage collaboration of major R&D 
players, including multi-industry funded RSD at universities 
and tech centers 

. Strengthen interdisciplinary research skills and centers to 
achieve new synergies in emerging research fieids 

. Create better mechanisms to capture economic spin-offs, and 
"down stream" major scientific breakthroughs through 
intellectual property policies and promotion policies for 
faculty, precompetitive arrangements with induszry. 

. Explore opportunities for regional and international advanced 
research cooperation that will gain access to leading edge 
science developments. 



ANNEX "En  

DEFINITIONS OF KEY TECHNOLOGY FIELES 

Electronic Information (Informatics) - 
Microprocessor circuit design (MI. LSI, VLSI) and fabrication (chip 
foundries), memory devices (static RAM, RON, tape), computer main 
memory (bipolar MFIOS), secondary memory (metal ozide semiconductors, 
conductive polymers), information storage technology (magnetic disk, 
optical disks, high density magnetic tapes, data compression), 
printed circuit board design and fabrication (surface mount 
technology), component and peripheral design (modems, printers). 
computer design (32k bit microprocessors architecture) for personal 
computers, workstations, supermini-computers and teleconunications 
systems. Also, the software and software tools essential to design 
and use of information systems. 

Automated Manufacturing (Mechatronics) - 
Computer aided design (CAD) and engineering ICAEI),  par:icuiarly 
three-dimensional drafting, modeling, finite-element and stress 
analysis, numeric control and computer numeric control led tool 
program generation, parametric CAD coding, integration with other CAD 
systems; automated materials handling vehicles, and robots for 
storage and retrieval, palletizing, bin-picking, stacking, tool 
changing; flexible manufacturing cells with CNC machines (3-axis), 
advanced tools (laser cutting), tool changers, pick and place robots, 
vision and sensor inspection (3 dimensional, nonvisicn, force, 
torque, pressure, tactile, speech sensors), integrated vision and 
robotic systems, group technologies for production iines, advanced 
factory management automation software (manufacturing resource 
plannjn(l1, real-tim communications (manufacturing wtoxztion 
protocol I .  

Advanced Materi a1 s - 
polymers: composites, which are based on incorporation of 
high-performance fibers (carbon, aramid, silicon, aiumina, boron], 
into thermoset materials and thermoplastic matrix materials; 
thermoplastics, such as expoxy, polyesters, polyamides, and 1 i quid 
crystal polymers; liquid crystal thermoplastic (LCT) resins; high 
perfornance polymer blends; fabrication techniq~es, such 2s 
compression molding, injection molding, extrusion, blow molding, 
reinforced reaction injection modeling (R/RIM), lay-up of compcsites, 
filament winding, computer control of polymer design and fabrication. 



Ceramics: Conventional electronic applications in packaging of 
integrated circuits, capacitors, resistors, sensors and magnetic 
components; products made of conventional aluminum oxide, spark plugs 
and insulation devices; never uses of ceramics for heat-and-wear 
resistant parts, ball bearings, nozzles, pump parts, mechanical 
seals; non-corrosive parts; cutting tools; armor; heat exchangers; 
auto valves and valve lifters; advanced ceramic fibers and ceramic 
matrix composites, ceramic/metal joining, tribiological ceramic 
coatings, ceramic synthesis and processing; advanced applications in 
heat exchangers, turbine rotors, turbochargers, diesel engine 
components, turnine static parts and rotors, aircraft propulsion 
systems. 

Biotechnology - 
Health -- products from molecular biology techniques include use of 
recombinant DNA to produce albumin, antibiotics, blood factors, 
chorionic gonadotropin, firbrinolytic enzymes, growth hormone, human 
insulin, interferons, lymphokines, disease vaccines, beta endorphins, 
regulator of calcium levels, epidermal growth factor, blood clotting 
factor tissue plasminogen activators, interleukin 2, monoclonal 
antibodies for diagnostic and therapeutic use, DNA probes for 
diagnosis. 

Agriculture -- Cell culture and protoplast fusion to produce plant 
clones for selected varieties; Recombinant DNA to enable single gene 
transfer to produce microbial pesticides and herbicides, selection of 
unique varients through in vitro mutagenisis for horticultural crops; 
engineering of drought and salt resistance; ability to produce 
fertilizer and increase yield. 

Food Processing -- Reconbinant DNA and protein engineering to produce 
thermostable enzymes for food processing, synthesis of natural 
antioxidents, industrial enzymes for cellulose conversion to 
higher-value added products. 

Chemicals -- Bioconversion of fermentable raw carbohydrates to 
provide value-added organic acids, alcohols, polyols; fermentation 
and filtration processes for recovery and purification of chemicals 
and produce energy. 



ANNEX "F" 

Sample of Questions That Could be Addressed by Eission and 
Scope Studies for Applied Research Centers 

TECHNOLOGY INSTITUTE INTERVIEW GUIDE 
(Prepared by SRI) 

A. FOUNDING ASSUMPTIONS 

1. Hission/character--What is the fundamental reason for and 
responsibility of this technology center or institute? 

2. Role--What role will this technology center play in the regional 
economy and technology supply system? 

3 .  Primary objectives--What are the key technological accomplishents 
the center is expected to achieve as part of its mission and 
strategy? 

4.  aasic organization strategy--What bzsic approach will center 
leadership take in using center resources to respond to mission 
statement? 

B. ADMINISTRATIVE STRUCTURE 

5 . Management--What will be the center's executive leadership, 
administrative management? 

6. Overall staffing--What will be the size and skill characteristics 
of staff? 

7. Support structure--What will be the sources and types of stzii 
suppart? 

8. Overzll faciiities/labs--ghat wili be the center's la5ora;ory m i  
technical resources? 

C. PROGRAM STRUCTURE (For Individual Institute R&D Programs) 

Please describe the technology programs that are planned for each 
center. For each technology program answer the f3ilowing: 

9 .  Mission--What overall technology development is this program 
intended to achievs? 



Role--How will this program fit into the center's overall strategy? 

Primary objectives--llhat is the program specifically intended to 
do, and in what tine frame, with what outcones? 

Workplan--Provide examples of specific program activitieb iin 
brief), key results and output expected, and levels of eff0r.t 
(staff, other resources). 

Evaluation measures--Please give examples and measures of how the 
success of program activities can be evaluated in terms of the 
mission of the center, and the objectives of each program. 

Management--How will the program be run, who will run it, and how 
will it be coordinated with other programs. 

Staffing--The type, number, and structure of program staff. 

Support structure--Day to day technical/administrative assistance. 

Laboratories and facilities--What type of individual or shared 
laboratory facilities will this program have? What specific types 
of equipment should the center procure? Uhat is the most 
cost-effective method of procurement? Who are the suggested 
vendors. 

CENTER CLIENTWMARKET DEMAND 

Please describe the characteristics of your intended clients or the 
proposed market for your services. 

Industrial Sector Client Types 

Automobiles 
Auto suppliers 
Chemicals and materials (plastics, ceramics, metals) 
Pharmaceuticals, biotech based animal, plant, clinicals 
Paper and forestry 
Furniture 
Computers and electronics 
Manufacturing automation (vision, robotics, gauging) 
Materials handling and industrial machinery 
Food and food processing 
Aerospace and defense 
Appliances 



19. tlient tharacteristics 

a. ilajor corporation 
3. Elidsize corporation 
c. Small firm 
d. Business associations or group 
e .  Supplier - independent 
f. Supplier - ancillary 

20. Client Company Stage of Life Cycle 

a. Emerging--new type of industrial sector (e.g., biotech, 
software) 

b. Expanding--growing industrial sector le. g., computers, 
pharmaceuticals) 

c. Transforming--mature industrial sector 

21. Level of Client R&D :nvestment and Technology Management 

a. No R&D, low level of innovation 
b. Low R&D level, reactive adaptor 
c. Ploderate R&O, much informal, innovative adaptor 
d. eoderate to high RbD, structured and informal, proactive 

innovation 
e. High level of R&O, major R&D system, long-term planning and 

investment 

22. Company Location 

a. Headquarters located in or out of the region? 
b. Plant(s) located in or out of the region? 

- c. Total business employment in the region? 

r -. INSTITUTIONAL SPONSORS OF TECHNOLOGY E N T Z  

Please identify organizations sponsoring and particioaing in 
technology center activities, in addition to target client 9rou:s. 
Describe the roles of sponsors in terms of their con:ribcticn to 
center operations. 

23. What types of sponsors doeshill this center have? 

a. Corporate sponsors--Providing core funding, general grants, 
possibly specific grants, contracts, affiliate yogram, 
consulting, loans of equipment, personnsl, joint business 
ventures. 



5 .  Industry associations--Specific programs and projects on 
technology issues, involvement in industry research consortia 
or association research programs. 

c. Universities--Support or participation of the off ice of the 
president or vice-president for research on board, or in joint 
programs, specific relationships through deans of schools, 
department heads, visiting faculty, joint use of facilities, 
joint grant applications, center of excellence programs. 

d. National research programs--Major government R&D funders. 

e. National laboratories--Labs that might work with the center. 

f. State programs--Technology deployment and modernization 
programs, technology networking, research excellence, seed 
capital, etc. 

24. What role will sponsors play in the technology center? 

Financial sponsor core funding 
Investor (i.e., R&DLP, joint venture) 
Equipment sponsor 
Contributor to R&D agenda 
Board member or advisor 
Technical advisor 
Off-site research partner 
Independent supplier of research/consultant 
Direct on-site research participant (firm, university) 

F. OVERVIEW OF ANNUAL BUDGET 

25. Overall technology center budget 

26. . Budgets for specific programs 

G. SOURCES OF REVENUE/INCOME 

27. Public Sector 

a. State government funding 
b. Kational research grant prograns 
c. Kational laboratory support 



28. Philanthropic Sector 

a. Charitable foundation core grants 
b. Charitable foundation project grants 
c. Corporate foundation core grants 
d. Corporate foundation project grants 

29. Private Sector 

Corporate core grants 
Corporate general grants (annual) 
Corporate contracts (fixed fee, CPFF, task order) 
Corporate affiliates and multiclients 
Service fees (for consultations, lab services) 
Royalties from licenses 
Revenues from equity participation agreements 
Publication revenues 
Training program contracts and fees 
Conferences 



ANNEX "G" 

EXHIBIT 1 

ILLUSTRATIVE TECHNOLOGY PROGRAM ACTiVITIES 

The following are possible categories of technology center activity. 
These examples are for illustration. 

1. Technology Development 

a. Basic research--Investigator directed research. 

b. Ap~lications research--Development of better understanding of 
nerc techno logy uses. 

c. Product or process development--Development of specific new 
applications or processes using a base technology 

P r o t o t y p e - - D e v e l o p m e n t  of techniques for design of 
technology applications and products 

e. Production scale-up-Development of techniques for production 
scale up m o m  design Stage. 

f. System integration--Study and developnent of techniques for 
integrating individual technologies into groups, and groups 
into entire plant systems. 

2. Technical Assistance (On a firm or industry-wide basis) 

a. Technology scannin2--Analysis of technoiogical and economic 
trends. 

b. Technology assessment--Evaluation of firm or industry capacity 
and need for specific technoiogies. 

c. Technology ~lanninq--Analysis of feasibility and development 
of plans for acquiring and utilizing specific types of 
technology. 

Technology testing--Provision of laboratory and technical 
services for testjng and evaluating technology products. 

e. Technology building--Assistance in product design and 
prototype construction. 

Technology evaluation--Analysis o f  the narket for specific 
technologies. 



EXHIBIT 1 (Continued) 

g. Technology con f iau ra t ion - -Ass is tance  in systems integration of 
individual technologies. 

h. Technology brokering--Establishing matches between technology 
users and suppliers. 

i. Technology investment--Taking equity or licensing position in 
new starts, using center technology, working with firm 
"incubating" through early stage development. 

3. Training 

a. Undergradutate interns hips. 

b. Graduate internships--Research associate positions on projects. 

c. Post-doctoral research fellowships--Research positions On 
projects. 

d, Industry-coop training--Programs designed in affiliation with 
university or other accredited program. 

e. Industry technology training--Nonaccredited, fee based 
training, designed to meet firm or industry group needs for 
plant floor and supervisory personnel. 

f. T e c h n o l o g y - - F o c u s i n g  on firm 
or industry capacity bullding or specific areas of technology. 

g. Professional continuing education--In conjunction with 
accredited or nonaccredited programs. 

h. Industry-focused ter hn01o:y seminars or conferences. 

4. - Dissemination 

a. Academic publications--Based on grant supported research. 

b. Journal articles--3ased on center projects. 

C. 3ooks or chapters--Based on center projects and programs. 

d. Re~orts on projects or ~rograms--Documents for public use. 

d. Specialized newletters--For industry or technology users. 



EXHIBIT 1 (Concluded) 

f. Conferences--Symposia for inaustry or technology user groups. 

g.  Networking proarams--Electronically linked user groups. 

h. Technology patent program--Patent processing. 

i. Technology licensing program--To new and existing firms. 

j. Industry and pub1 ic pol icy--Advocacy on technoecononic issues. 

k. Press releases--Public affairs statements on technology. 



ANNEX "H" 

Policy environment in Karnataka State for industrial 
development, introduction of new technology and foreim 
joint ventures. Potential for policy dialogue within CTD 
activities. 

-: Given the centrally planned nature 
of the Indian economy, national policies are a dominant 
factor in shaping the economic policy environment for 
industrial development and technological upgradation in any 
state. While till recently the Indian econow has been ve-T 
closely regulated with a set of complex and overlapping 
controls, the situation is undergoing substentivc change. A 
host of liberalisation measures are opening up the econow 
to competition, allowing greater freedom and flexibility to 
businesses. encouraging technological upgradation, econo~tic 
scale production and export initiatives. The need for 
further change has been recognised by both independent 
analysts and within the Gove,mcnt (c.g. the ? E d - T e n  
Appraisal of the Seventh 5-Yerr P1a.a). but resource 
constraints and concern with easing the prcblers of 
transition necessitate a cautious cp?roac?i. ae=e-%lr. w i t ; ?  
the announcement of the Import-Export Policy IESS-C: 
(February 1988), the Prime MnLster's szct-se2t z t ~ ~ C i " C  3 

change in attitude towards direct foreim tsves:xezt ( P . ? r l l  
1988). ertension of royalty period for fortlzn tle-uss ( J u l y  
1988), substantial change in industrial lice-31% lioits 
( J m e  1988) and the freeing of d o u i n ~ t  .a.lec&kiccs ~ : C Z  
licerking curbs a2plicahle to %TP Coz>asies io t--ers shere 
they are not 'dominant' (June 1988). h e  policy refcr=s 
aroctss appears to have gathered renewed mcment'm. 



Much remains to be done (eligibility conditions and 
alternative controls or bureaucratic delays having limited 
the impact of policy reforms), but there is a substantial 
increase in competition (largely domestic, and in some 
cases from imports), industrial growth rate has accelerated 
(from an average of 6.4% p.a. in the period 1981-84 to an 
average of 8.8% p.a. in the period 1984-871, manufactured 
exports have grown after years of stagnation, and firms are 
responding to increased competition by upgrading 
technologies, improving product quality and reducing costs 
and prices. 

Sjtua- ,- + : Within this national environment. 
Karnataka State provldes a particularly good environment for 
the electronics industry and other high-technolorn 
industries which are not power intensive. While general 
industrial growth has lagged behind in the State due to 
acute power scarcity, the growth rate in these thrust 
industries has been far ahead of the national average. The 
concentration of reputed scientific and research 
institutions, the success of the 'electronics city' coaplex 
close to Sangalore, the plans for expansion of this coa?lex 
and the setting up of a similar facility near Mysore city, 
the special treatment accorded to electronics and other high 
technology industries in the State's industrial development 
plans and in the recently announced package of incentives 
(June 1968), the excellent banking infrastructure in the 
Stete, tne performance record of the state financial 
development institutions (KSFC and KSIIDC) and most recently 
the basing of the national headquarters of the Technology 
Developmen", Ircfornation Company of India in Bensalore, 
contrlbc~e towards providing a positive environment 
encocre~:rig the develo2ment of high technology industriez. 

-lome: Specific policy inillatives 
of cznzern to %he CTD will emerge out of its activities. 
The cozpcsiticn of its Governing Board, Steering Comittees 
szi To=- Grocps will -able it to ex-~cize +&s -1cence 
even withoot a formal mzndate. The national charactez of the 
CTD k-ill help in exercising this influence since m m y  of the 
relev~?t ?slicies are dete-dned by the Centre. 



ON PQLICY E- FOR Tl'F CTI! 0- 

COHT6NTS 

A. INDUSTRIAL DEVELOPffiNT 

A 1  The Nat iona l  E n v i r o n m e n t  

A2 S i t u a t i o n  i n  K a r n a t a k a  

B. Ti - -  INTRODUCTION O F  NEW TECaHOLOGY 

C. F O F ' I G N  COLLABO-UTIONS 

D . W T E N T I A L  FOR POLICY EIALOGLT 



1. India has a centrally planned industrial stratem in 
which the Government of India (Centre) has a dominant 
role in shaping the overall policy environment for 
industrial development. The pursuit of multiple 
objectives has resulted in the creaticn of a complex 
system of overlapping policy mechanisms and controls, 
including industrial licences required to set up a 
plant, expand it, move it or change the product mix; 
additional monopoly or dominant clearances for the sane 
punoses for large firms or indostrial houses; control 
over mergers or closures: rese,-vations of products or 
preferential treatment for small fixzs and the public 
sector; control over access to capital; controls on 
direct foreign investment ia Indir; controls over 
foreign exchange payments including royalties for 
technology trar.sfer; controls over a large proportion 
of imports and exports (via licesir&. canalization. 
actual user policy, phased manufacturing progrezs, 
ccnaitioRs in technolog3' agreement:. cc=estic purchase 
preferences, tariff barriers, etc); and through the 
system of taxes end administered prices. 

2. k-pile suhsrastial prog'esC hes  been =eEe tower& the . . 
acr-levenent cf 2olicy otject~vec, pr&:c:ivity, orrtput 
a d  ez21oyzezt ?e=fc-?~~l=e have ne: always beex 
corrmer.surate uitn the resour=e: icves=e., te=iLnolosie: . - hevinb ia~itd 5ehind and the ?c~:c? f nst=c=ez:s 
rezlt.;n~ in variocs ineff iciencies. Tkiz is iargely 
ertributed. to the lack of c3apet:-,io= izz& incentive to 
u?&rade teckologies and ia;.rove eff i : ic?nres)  act to 
pr3t~ctio3 the aonestic nerber ( f  rcm inte-me?. 
c~r;ro_tirioc cs weli es ~ R ~ C P S )  an5 t:?: ie=k of expert 
rivalry (due to a coabination'of 1k:ted inaucernect to 
ex?ort ,  becacse of h igh  ?rcfit~bi:i:p 03 dome=:ic 
seles, es well cs poor ability to cc~pete due to 
outmoded techologies, izefficient ca?acities, etc.). 
Also, the complex nature of co~trols a d  their 
significance for profitability and grokxh has resulted 
in diversion of entrepreneurial attention to 
influencing/satisfying these requirements rather than 
to cost-cutting, innovation and quality improvement. 



3. These problems have been recognized by the 
Government, and a process of industrial policy reforms 
was initiated. which picked up speed after 1984 and 
continues to progress though somewhat cautiously. In 
general, the shift is from discretionary quantitative 
controls to non-discretionary fiscal controls, backed 
with an attempt to improve cost efficiency through 
increased domestic competition. Major policy changes 
have been in the relaxation of licensing constraints on 
entry in priority sectors (delicensing), allowing of 
greater freedom in responding to changing demand 
conditions (broad banding of licensing). relaxation of 
growth constraints through more liberal capacity re- 
endorsement, and encouragement of cost efficiency 
through reviewing/prescribing minimum scales of 
production. The administration of the control system 
has also been streamlined, and has speeded up 
noticeably. 

4. The recently announced Import- Export Policy for 1988- 
91 carries forward the trade liberalization, while the 
Finance Act 1988 reintroduces invest men^ Allowance and 
extends substantial tax benefits for exports. Hore 
recent changes (June 1988) have eased licensing further 
for non-KFCP and non-FERA ccmpanies, raising the 
investment limit for general delicecsiag from Rs.50 
million to 150 million in case cf non-beckward areas, 
and to Zs.500 miliion in bacherd arees; the number of 
industries requiring compulsory l i c e c s i ~ ~  has also been 
reduced from 56 to 26 industries. Further, for 
development of backward arezs the zcvernment hes .. . decided to m3ve away from a~z,:r.iotret:. ..e regalatio~s 
throzgh 1icez:ins" to setting u? and devol-ping grovth 
centres in 430 odd dizzricts v i t i  substantial 
 YO.+-^-+ -- ir 2rovidiog good i ~ f  rest~~ctcral facilities 
* bo meet incuzrrp requirements. The ir-itial empheris 
wouid be.on SeveLoping about a h3xdre6 cf these grohith 
centr2s through en investment of Rs.250 =illion to 300 
million in eech such centre on i .2 restructutel 
facilities, particularly :c?we=, water, 
teleco~r~aic~tions and barking. .Lrctker significant 
change has beel the freeing of o n  undertakings 
from licensing curbs applicable to HT.3.T' Compnies in 
areas where they are not "dominant". 



5. While the various reforms Introduced have improved 
industry performance measurably (industrial srovth 
accelerated to 8.8 per cent during 1964-@5. 1965-86 and 
1986-87,from an average growth rate of 6.4 per cent in 

1 the preceding three years ),a number of problems remain 
in the resulatory system. The process of 
liberalisation is slow. There are instances of 
backtracking (e.g. withdrawal of the delicensinp of 82 
bulk drugs and intermediates for E T P  and FEFU 
Companies in 1987) and a slounezs (or default) in 
acting on certain announced policy measures. 
Eligibility conditions and new controls have also 
limited the impact of recent changes. A large number of 
concessicns do not extend to KRTP and FEP-4 companies, 
while these are often the only ones who can muster the 
resources required to take advantage of thc 
liberalisetion (e.g. raising of delicensing lhits in 
June 1558 to Rs. 500 %illion in backward ares). 
Similarly, the easing of licenses for increases in 
capacity have been liaited to fo.~z octide standud 
urban lizits. Broa<hnding is ofren confined to 
products of a nerrow product razge a25 the proce&rc 
for obtaizing permission to broatS=zd Ls similar to 
obtaining a licence. An entrepreaeur entering into a 
de1icer.s~-d field is still required to e?proach the 
Goverraer.: for approval of fore:= collabcrsticn 
agreemen:. import of cepital goo&.. ph~zed 
mmuf actzring progreae and envirczo-:.:el clearances . - sven the reqairement cf reg:z;z~=i~z (nest for 
5-a+< - "-----el ,+; - ?ur?oses) in Seliee~ce? =:fa: is a fairly 
C>LE~~ISC=~ a32 time c~T.s~L-..Lz& 3roce-c . 



6. Overall. there is a significant inprovement in the 
policy environment for industrial development, and 
the Government appears committed to this course.The 
need for further change has been recognised by both 
independent analysts and within the Government (e.g. 
the Mid-Term Appraisal of the Seventh 5-Year Plan). 
While the pace and scope of change may have been 
faster, concern with easing of the transition have 
neceszitated a more cautious approach. 

7. Ka-rnataka state must necessarily function within the 
framework of the national policies. The Industrial 
Policy Resolution of the State (July 1983) and the 
State's revised package of incentives and concezsions 
for indust--p. (June 1988) bring out the State's 
priorities. These must, however, be viewed in the 
context of Karnataka's acute energy crisis, tight 
financial position end infrastructure1 problems due to 
heavy concentration of iniustry around Bangalore city. 

8. Karnataka sees the role of the State as one of 
a catelyst in promoting industrial development in 
desired ereas through provision of irsrcved 
infrastructural facil;ties, rather then through direct 
inveszment or budgeta-ry su~port. Kajcr incentives mder 
the re\.ised package ere se?es tax exem?tion (for tiny 
end sx11 scale indc$%riez! cr defe-=ent (for rneii-an 
and ?erg? scale industries) for five to seven years. 
end B stete investne~t sc'5s:dr of 15 to 20 per ce7.t of 
:he vsl.~e of fixed essets, subject to moceza-ry li~itc. 

7. 9 .  .ne Ct=teq = ind..=+-' ,, ,- -,, m 1  ptli~r e=.?hezi.es dispersd of 
indur-7 end provi.5es fzr aevelz?zenz of ind.~:-.rial 
estetez a? verio-5 g r =  celsres to prov:=e the 
necezzery infrestruct"ze. .,- .nt peckege of inceztlves 
and ccncessiocs is elsc lizke5to :be location of the 
indcszy, nc incerrivez 5eir.g generelly availatlo, ir 
Zone' I (developed arees!, with differential razes end 
limits behg asplied zo lone I1 (develo?icg er=es! a d  
Zone 111 (industrielly beciward arees). 



10. The Industrial Policy also enphasised the development 
of small and tiny industrles'(1.000 additional units to 
be set up every month), other industries based on human 
and natural resources available. and industries which 
are not power intensive. The electrozics industry 
(already drawn to the State due to cli~atic factors. 
availability of qualified technical personnel and 
location of ~imilar units. scientific and research 
institutions, and other infrastructural facilities) is 
treated on a special footing and allowed full scope for 
development throughout the state. including the 
developed areas. The Karnataka State Electronics 
Development Corporation Limited ( E O N I C S )  has developed 
India's first 'Electronics City' (a 345 acres 
integrated complex of small, medium and large scale 
electronic units, supported by requisite 
infrastructure1 facilities) about 10 ciles out of 
Sangalore city. This is proposed to be ex?anded by 200 
acres, while another similar ccmplex is also planned to 
come up near Hysore city. The revised package of 
incentives ( 1288 1 treats telecorziunic:tions, food 
procezsing and biotechnology industries on p=r with the 
electronics industry, extending to them the packase of 
incentives no-rmally available to ucits in the 
ind-strially backward areas (Zone 111) even when these 
are located in the developed arees. Twentmine 
specified icd-stries nave been exclcfed fro= the 
~ u - ~ i e w  of the new package of incer.:ives, includiog 
poser intecsive units, wood based ind-$tries. Stzte and 
Ceatrel undertakings, and any isdc=:ry with as 
-.. 'nvestztent in fixed ezsets of ~ c r e  than Es.205 . - -. l o  Loc+i ez?lopment is scc~5t :c Tc eneooleses 
-.P--., -.--4-65 insic=ea=e or. >rcvlsion cf E= I===: 90 per cest 
FC - -  jobs in new nnirs to iocal ?eo>le fcr e:.ritle=e=t to 
Stste incentives. 

2. Tiny inauszries ere aeflnei es -n:=z uzz5 i-vecz=e== . . 
in plant and nachinery not ercetclzg Es.2PG.OOC; 
sneli indcstrie: are defined ez -zit3 witb 
investment in plant and machinery n3t  exce~dics 
Rs.3.5 million 4 . 5  million in case of 
ancillaries). 



Karnataka state is one of the first to have introduced 
the concept of single window agency for granting 
clearances required by industry at the state level as 
well as the district level. This agency meets once a 
fortnight and takes care of all aspects ccncerning an 
industrial venture, so that industrialists do not have 
to deal separately with a number of agencies to get all 
the sanctions and clearances repaired in the setting up 
of a unit. 

A major constraint to industrial development within 
the State is the acute scarcity of power (the power 
deficit in Karnataka being estixated at around 30.6 per 
cent in 1 9 8 7 - 8 & .  Ftelatively high State taxes 
(incidence of state sales tax in Karnataka is the third 
highest in the countrs'and the State has a 2 per cent 
entry tax on industrial izputs as well as a turnover 
tax) are also regerded as a i~pediment to the 
development of indcstry and treh. 

In general, while in overall tens the Karnataka state 
hes moved down in an inter-state comparison of 

5 industriaiization, the rate cf groeh is very good in 
eleczronics and in other high technology industries 
which are not power intensive. The State provides an 
excellent environment :or these industries largely due 
to its infrestructure cf scientific acd research 
orgarizations (Bangelere is known es the 'Science 
City'), end hes reco~:?..-zed their strategic importance 
for tht State by free in^ them of locationel 

,- * . 4. As =er Eeserve. 2zr.L rf I-?:; figcres q~c=e2 by x e  
Co-&i=sio?er of >3r..er=1~1 Tu.es, i':zrr.zt&: Stete, 
ir, a personal ir,te?-:-w. 

5. From third place to s i a h  F L E C ~  as per a statement 
made by the Industry and Powsr Minister, J.H.Pate1, 
in the State Legislative Asserably on June 3, 1988 
(Source:Hinau, June 4, 1988-). 



14. A critical factor in the Indian policy environment 
which had been holding ~ P C K  :he in=rad-Sion of new 
technology =as the high degree of prctection to 
indcztry. Kith the recesc end ongcicg opening up to 
competition, and a greater thnst to expcrts, a more 
favourable environment is beisg created for technolos~ 
upgradation. While increased nececsity due to market 
factors is the strongest motivaticnal factor for 
introduction of new techco?osy, srecific policies 
influencing this develcprtct ire the pc!icie5 relating 
to foreign  collaboration^ :f=.?ancial ard.'or technical), 
import of cepital goods end irdigenous research and its 
comercialization. 



16. With ressrd to import of capital goods, the Import- 
Export Policy 1985-88 introduced some degree of 
liberalisation by placing on Open General Licence ( K L )  
selected items of machinery and equipment not 
domestically available but required to improve the 
quality of production and to upgrade technology T h e ~ o  
items, however, related mainly to a few industries 
assessed to have significant export potential. 
Further, the Union Budget 1985-86 reduced protection by 
lowering duty on project imports to 55X,  on fertiliser 
machinery to zero, and on power plants to 25%. 
Protests ty indigenous manufacturers resulted in some 
backtracking in 1987 with project imports duty being 
raised to BE%, fertiliser machinery duty to 1 5 % ,  and 
power plants (below 50 HW capacity) to 25%. 
Modernisation in capital goods industries has been 
encouraged through a notification of 120  items of 
capital equipment which could be imported at a 
concessional import duty of 35 per cent under IDSI's 
Technology Upgradation Scheme. 

17. The recoztly announced (Earzh 1988) Import-Export 
Policy (1988-91 ) carries fa-rward the trade 
liberaliserion, within the constraints of domestic and 
external resources. Permissible imlorts under OGL have 
been increased by 745 ite~s, including 99 items of 
capitel gccdrn most of which relate to the electronics, 
tea and siik industries. Another bcld step is the 
formulaticn cf a scheme penitt-ins, for the first time, 
inport of s5lected capital good: withoot clearance from 
the angle ;f indigenous aveila$i?ity. ??As scheme is 
restricted C,o sanuf acturer ex-,3r,ers cf a cer-sin 
i n  e ,  and the Gcverr--;.er.: hernt.e~ed to coctein 

z . . tne pcli-,icsl ,allout ' 5  c-arlfvir.~ that the 
?encizsiors would be given cr.17 37. a cese Y czse 
'Jssis. .. "-ws-~r, - the schens is e sip-ificant. de;=r--=re 
from tne ,-=actice of restrict::,- lcp3-s to ?articular . . i t e ~ s  of zazxnery not a-..~il~'tle in t :7e  co~zrry. Tne - . . Technicel Devrlo>ment rund Scheze, e ~ i a x i n ~  iin?crt of 

. . 
technolo= end ca>ital g52=.5 tiy oxiz:In~ ind~~stri~l 

.. . . ~ i i t s ,  h e $  Seen f-rther ~-ti--alised ir Arril 1 9 9 8 .  



18. The expenditure of recogr.::ed in-house RkD units in 
industry is estimated to have increased from, Rs. 2 
billion in 1980-81 to Rs.6 billion in 1987-88. To 
encourage R&D activities the Government allows 
liberalised import facility to all recogr.ised RdrD units 
for importing their full requirements of tech?ical and 
professional equipment, raw materials, components and 
spare parts on OGL (subject to actual user condition). 
Import of know-how, design, consultancy etc. upto a 
value of Rs.10 million is also allowed to in-house R4D 
units meeting certain conditions. Public funded RPJ) 
units are further allowed ccstcms duzy exemption on 
their imports upto specified liaits. Fiscal incentives 
for scientific research earlier provided through 
weighted tax deductions have been disccntinued, but 
expenditure on in-hou~e research and contributions to 
not-for-profit scientific research associations 
continue to be tax-deductible, while the incame cf the 
scientific research associatiocs is exempt from tar 
(subject to certain conditions l . 

19. To encourage comercialisation of ?AD efforts, and to 
azsure businesses that they would be able to obtrin an 
industrial licence to co~:ercialise the results of 
their R&D effort,, the Goveyatnt allous preferential 
treatment in licezsing for cc-~erciel exploitetion cf 
is-hocse ,%D results t3 non-Y='T? and no~-FS-4 
co-panies. There is elso e procisicn for delice~ricg 
of indcstries set up cn the besis cf h o s k o u  

. . develowd by the applicas:'~ :--nouse -3 uni:, c r  - .  ob=&ined froa a Neziaozl Lz>rra:=ry c r  zn s>;ro\.ed 3 2  -- 
~?it Itiou~h thiz does nct elcc ex==~< =c !???"nnd I::-+ 

ccn?a.?Se: or fcr it=-s rece--.e? fcr =kc ~25llc %t=:=r 
cr t'ne ==all scale). A nigher skr? ncxel deprecleticz 

-. --- 0 c 2.-*-.- allauence is els:, allowed iz tsx ----..-p-z 

and pechinery instelled fcr caz-fa=:-re cf scccs testd 
on indigenous tec:-,?olos~. 



20. The financial institutions have a number of schemes to 
provide finances for technology upgradation and 
modernisation. Notable among these are concessional 
loans from the Technical Development Fund (TDF), 
Hodernisation Assistance Scheme, Technology Upgradation 
Scheme (TUS) and Textile Modernisation Fund Scheme. 
There is a Technical Assistance Fund (TAF) to finance a 
wide range of promotional activities like preparation 
of techo-economic surveys, entrepreneurialship 
development programmes, research projects and research 
institutions in the field of industrial economics. 
support to Technical Consultancy organizations and for 
upgradation of the skills of State-level institutions 
concerned with industrial development. There is also 
an interest subsidy scheme for encouraging the adoption 
of indigenous technology as well a3 a conce:sicnal loan 
scheme for assisting in development of technology 
through in-house R&D efforts. - 

21. While funds for comercialisation of, laborasory 
research ere scarce, recently a number of schemes have 
been set up by institutions to tackle this problem. 
These include azsistance provided by the National 
Research Developnent C~~rporation (tesked with transfer 
of technolow from public funded laboratories and 
research institutions), the Risk Capital and Techqolo~~y 
Finance Corsaration, the Technology Development and 
Icfc-rrnation Con7any of India, and the IDEI's Venture 
Capital Fund. 

2 2 .  For iz?roved infonation flow the Natianal 
i f c y a t i  System for Szience and Techclsgy (KIES4.T) 
prcgr-me envisages ?romotio3 and '1333rt '~c the 
deve?cpr,ent of a conpeticle set of infore-'--. .,-- syste~s 
on science end techolos m d  izterlinkizg cf these 
into a network. 

2 5 .  In oreer to pravidt! a stimuleted e~virsmert fzr 
converting kecic research flnlir.6~ intc comercielly 
viable >rocur:s end for crt?z=ing a facilitr z.~clee:ed 
eround acaderic or reseerch ir.ztitctior.s, Science an? 
Te=Lio?cm Entrepreseurs ';arks (STE?s) ere 5 e . l ~ ~  set ~2 
on the liries of Scieixe Perks in USA and UK. Six such 
3 ~ 1 k - 5  are conirig 123 in Renchi i Tarapx 
(Haharashtra), Tiruchfrapalli (Taizil Nadu), Kanpur 
(Uttar Pradesh), Mysore (Karnataka) and Calcutta (West 
Bengal), while 5 other institutions are getting support 
for promotional and pre-operative expenses for the 
establishment of STEPS. 



2 4 .  A si6r.ificant factor in 5ka;ir.C the p-cficy environ--ect 
for introduction of neu technolo= is the l a w  re1a::r.s 
to proprietary rights protection. India is ncz a 
signatory to the Paris Convention and the salient 
features of the patent laws in India are: 

. Term of Patent, which is IS to 20 years in ==st 
countries, is 14 year. from date of patent in India 
(Except for "food, medicine or drug substance" where 
it is 7 years from date of patent or 5 years from 
date of sealing. whichever is shcrter); there is no 
provision in Indian law enabling exte~slon of ten. 

In India, only process patent3 are rllowed in case 
of "food, medicine or drag" suhtance, and "other 
substance prepared or produced by chenical 
process" ; also, burden of proof of inf ringement is on 
the patentee though this is difficult to prove in 
case of process patents. This makes patent 
protection substantively weaker in these cases. 

Whet is ?atentable under Indian law aay also be mcre 
restrictive as Indian 2eteat authorities aod co--t,s 
contlnue to apply the 'vendeble ?rocuct' test which 
has undergone much change in the ~ec~ulclo&icali~ 
more advanced countries. 

. Wide provisions exist in Indian Isw for cornx~:cry 
licecsinp, granting ci licence of right, ccr=ed 
enQcrztntnt with licences of r i b k t  rn? rikkt to cse 
55' %\*err-.en:. in prectice, nc.=ever, -.-a= -..--e 
;rovlsic-o ere very rarely invcke?. 



While statutory protection is less than in developed 
countries, the degree of practical protection is widely 
perceived to be considerably mcre than provideuin law. 
as the general state of technolorn does not permit 
firms to set up production facilities for medium cr 
high-technology products without having full details of 
drawings/designs and technical assistance in putting up 
the project. 

25 There are very few specific measures within the State's 
ambit with the potential for directly influencing the 
policy environment for introduction of new technolcs~. 
The large number of leading research and educational 
institutions in Karnataka State, and the encouragement 
being given to electronics and other high technolom 
industries, are the main ways in which this effort is 
supported in Karnataka . Tine technology 
transfer/industry interface depertments of the Indisn 
Institute of Sciences, the Central Food Technolorn 
Research Institute, Indisn Space Research Organisation, 
National Aeronautical Laboratory etc. provide the 
potential for extending reseerch findings to indcst-7 
and using research institutio=s to meet industry needs. 
The setting up cf the Techology Development and 
Information Cozpeny of Inlia with national headquarters 
in Sangalore should aid the effort by facili'cZing 
availability of funds as well as technicel informaticn. 
An earlier State scheme for s-bsidising procurement of 
iu;s-how by industry hes beer. discontinued in the r i ew ly  
ennounced packege of incenriues, but is u . ? i k e l s  :3 be 
missed as it had reportetlp zcr been cze? z i c h .  



26. The policy relating to foreign collaboretions 
(investment and technical knowhow) is datenined 
entirely by the Centre. Fcreign investnent is allowed 
on a selective basis, in a wide range of sectors, and 
equity participation is normally reztricted to le=s 
than 40 per cent. Hipher esuity is however ?e-=izted 
in areas of high technology or where there is a zpecial 
contribution to export'. Companies with foreim equity 
participation below 40 per cent are generally treated 
on par with wholly Indiea com?anies; conpmies with 
foreign equity in exces of 40 per cent (ccri-mn?s k 3 0 ~ 1  
es E R A  companies) are only permitted io gr=w in 
specified sectors. 

2 7 .  Royalty payment retes depend on the netcre cf 
technology, but are no~.ally not allowed to exceed 5 
per cent of producrion value (net cf exci-e duty. 
standard b01;sht acts and i~ports). u pesT!er:ts 
are permitted to be mase for i~1.223 of 1L?owho=, 
technical desics enc! drawings, the mount together 
witin royalty payments normally not being allo~ed to 
exceed 8 per cent of the value of producticn over the 
2eriod of the agreezent. 3 e  high lnlian inecae =EX . . rates to which royeltj' Lncaae and teciz.ice~ ir-..-i..?~i- fee 
is scbjected (30 per cent @f grcss mouzt exco;: =sere 
lovtr rates are s?e=iliczily prcvittd ic "cable 
-=,.>A < A 

-.. ,-..- i;.,n avoidsnce q~ret?n_ents). an$ tho 5 p r  ~ 5 r . Z  ?AD - - -  
s iizpcsed or: zkeze ? r ~ ~ ~ ~ l t s  fzsz 5 , - .  
incrsase the  ccst CC i ~ r e : ~  =ec:=?cl?~ =s =he i n c r z r ~  . . ;.zr;y while rec3=:z.; t h e  e3oc.r-t fl~h-5:s =C -ip L.... 

cc.l:absrator. 



28. While there is little ckange ir, the basic policy. 
recent years have seen a mare liberal attitude on the 
part of the Government towards fcreign collaborations 
in terrc.5 of permitting imports of technology and 
sirplification in procedures. TkAe nuaber of foreign 
collsborstion spprovals have gene up sharply frcm 
around 300 per year till 1930, to 590 in 1932 and 1024 
in 1985. There has been a marginel decline to 957 in 
1966 and 853 in 1987. While the time consuming process 
for taking on record of foreign collabor~tion 
agreements have been dispensed with, and other 
adxinictrative simplificstions have been introduced, 
the Prime Minister hes prc-ised that further 
siaplification in procezzes, and speeding up of 
procednres, would be effected. 

29. Recently (July 1988), the Governr~-,t decided to extend 
the period of royalty pennents f r m  the existing five 
years to seven years. A higher period of royalty 
7arnents could also be considered where the foreign 
ccl?zSoration proposals pertsin to high technclogy 
arezs and in cases where the techslom adoption would 
in-.-eriably take a longer time. Also, the Goverz~ent 
nes decided not to insist on strict compliance with the 
pnzz.ed manufacturing progremme (PSI where im7ort 
content has elready been reduced to 30 per cent (as 
a&a=nst the earlier reqcirement cf reduction to 10  2 e r  
cezt) . !.nother significant chazge is the Goverr.neat 
A + - ;  -----+-.. =i en to encourage foreim ee;uiy partcipaticn is 

cf rhe fcreign collzjcreticr. ;rc?osal, rather r'kn 
'2 ~r;: f3r C-+ -rri&.t ?-a. ,--7.~5~- cf technolcrg-y c r  
p--->... 

-. . -.... 2 ..... ez=s fcr execctir.g =~C>PC:S cr. ?Y3 kasis. . ri; 5 . . 
ic . 5r i .a  done to facl-::eye e r z ~ i d  transfer zf 
----- c .  an= to ersnre ccn:ir.';ed flow cf tezkr,clcgy 
,.-.=-=;=-; . ._->___L.-_". ._ ..-. ,.=--'ad *----.. 0.27 ' r . ~  f ccc?ls'>ors+crz. - 



30. The role of the CTD project in policy dialome/p:licy 
change is strategic but rr.!:zt necessarily be scbtle. 
The activities sponsored by O S A I D  during the prcieet 
development phase seem to have influenced Karnataka 
State's policy formulation, with the recently anncunced 
package of industrial incentives/concessions acccr=in6 
special treatment to the high technolom ?ndustries 
identified as having special potential in the Ste=e's 
developmental context. 

31. @TI a continuing basis, the specific areas in which 
the CTD would seek to influence policy dialogue/?oficu 
changes have not been pre-identified. These ere 
ex?ected to emerge out of the activities of the CTC. 
such as the national seninars proposed to be or6anized 
annually in each focus area. The CTD is also expectes 
to influence policy through the meabers of its 
Governing 5oara. Steering Ccrmittees and Focus Grou~.r. 
The position of these me35ers in Govercnent 2-5 in 
inanstry would enable CT3 to exercise this izfluo-nce 
without a fo-ma1 mandate to cover this activity. 





ANNEX " I "  

Scope of Work 

Backaround - .. 
The context of the con t rac to r ' s  ac t ion  i s  the design of a  t echno lo~y  
development pro jec t  located i n  Bangalore, karnataka S ta t e ,  South 
India. The object ives and s t ruc tu re  of t h i s  pro jec t  a r e  s e t  fo r th  
i n  the Project  Iden t i f i ca t ion  Document dated January 29, 1988. 

The cont rac tor  i s  expected t o  thoroughly fami l ia r ize  h i d h e r s e l f  
with the  basic materials  on the  pro jec t  such a s  the P1D.and i t s  
supporting documentation. 

In order t o  meet the  requirements of this consultancy the cont rac tor  
will  engage i n  discussions with USAID/India, Government of India,  
Government of karnataka, the  Industr ial  Credi t  and Investment 
Corporation of India Ltd. (ICICI) , Bangalore-area academic 
i n s t i t u t i o n s  and i n d u s t r i a l i s t s  a s  directed by the Office of 
Technology Development and Enterprise,  USAID/India, but w i l l  be 
expected to  exercise a  considerable degree of autonomy and .- 
i n i t i a t i v e  i n .  es tab l i sh ing  and executing an in-country mrk program. 

Uork Requirement 

The contractor  will  prepare a  r epor t  t h a t  will  cover the following 
a c t i v i t i e s :  

i )  Cr i t e r i a  and procedure governing AID funded technical 
ass i s tance  and t r a in ing ;  and 

i i l  AID funded procurement. 

The spec i f i c  work r e l a t ing  t o  the above a c t i v i t i e s  will  be 2s 
fol 1  ows : 

C r i t e r i a  and Procedures Governing AID-funded Technical 
Assisrance ana Traimng 

The cont rac tor  wil l  : 

a )  While working w i t h  AID and t h e  Indian pro jec t  counterpar:(sl, 
develop and provide a  s e t  of appropriate c r i t e r i a  t o  help 
determine the  se l ec t ion  and a l loca t ion  of funds f o r  U.S. 
consul tants  and U . S .  based a s  well as  India based t r a in ing  
program under the CTD project .  These c r i t e r i a  shal l  be 
oriented t o  the  sub jec t  a r eas ,  i .e . ,  scieni.?fic d i sc ip l ines /  
indus t r ia l  processes,  a s  we1 1 as  new i n s t i t u t i o n s ,  e.g. 



a p p l i e d  research cen te rs  and buyer l supp : ie r  programs, t o  be 
addressed under t h e  p r o j e c t .  i n  t h i s  re?ard,  t h e  wsrk o f  t h e  
c o n t r a c t o r  w i l l  i n c l u d e ,  b u t  n o t  be 1im':ed t o ,  t n e  f i e l d s  o f  

.,, f ood  process ing,  i n f o r m a t i c s ,  and biotecr,nology.  The c r i t e r i a  
. w i l l  a l s o  suggest  t h e  types o f  p l a n n i n g  ass is tance  and 

assoc ia ted t r a i n i n g  a o o r o o r i a t e  t o  the  CTD e f f o r t .  i . e .  o f  US 
e x p e r t i s e  i n  t h e  p ianh \ng '  f o r  s t a t e - l e v e l  a c t i o n  f o r  
technology development, p l a n n i n g  f o r  u n i v e r s i  t y - i n d u s t r y  
cen te rs  o f  exce l l ence ,  i n d u s t r y  " i n c u b a t o r s " ,  sc ience and 
technology parks ,  e t c .  

The c r i t e r i a  s h a l l  i n c l u d e  recommendations concern ing t h e  
a p r o p r i a t e  r o l e  f o r  I n d i a n  p r i v a t e  i n d u s t r y  i n  t h e  
es tab l ishment ,  management, ownership, acd f i n a n c i a l  s u p p o r t  
f o r  t h e  o r g a n i z a t i o n s  and i n s t i t u i t o n s  =o be developed 
pursuant  t o  t h e  imp lementa t ion  o f  t h e  CTD p r o j e c t .  I n  t h i s  
regard,  t h e  c o n t r a c t o r  w i l l  address t h e  r o l e  o f  smal l  and 
medium i n d u s t r y  and l o c a l  bus iness o r g a r i i z a t i o n s  as sponsors, 
s u p p l i e r s ,  and b e n e f i c i a r i e s  o f  t h e  a c t i v i t i e s  t o  be c a r r i e d  
o u t  under CTD sponsorship.  

Suggest a  broad ' p o s i t i v e '  l i s t  o f  s u b j e c t s ,  -areas, and 
d i s c i p l i n e s  a g a i n s t  which AID f u n d i n g  c2y be.app l ied,  as w e l l  
as a  na r r row ' n e g a t i v e  l i s t '  o f  a c t i v i t i e s  which would be 
excluded (e.g. defense, aerospace,. n u c l e a r ,  weather 
m o d i f i c a t i o n s ) .  The i l l u s t r a t i v e  l i s t  3 f  p r o j e c t  funded 
a c t i v i t i e s  s h a l l  i n d i c a t e  (i) f i t  w i t h  c r i t e r i a ,  ( i i )  n a t u r e  
o f  a c t i v i t y  and ( i i i )  es t ima ted  budget. 

I n c o r p o r a t e  a  s e t  o f  recommendations c o x e r n i n g  c o s t - e f f e c t i v e  
means f o r  access ing p e r t i n e n t  U.S. e x p e r t i s e  and t r a i n i n g  as 
w e l l  as t h e  o r g a n i z a t i o n  o f  t r a i n i n g  i n  I n d i a  where 
appropr ia te .  

P rov ide  a  s e t  o f  recommendations cancer-ing c o s t - e f f e c t i v e  
approaches t o  t h e  e s t a b l i s h m e n t  o f  sa te ;? i te -based t e c h n i c a l  
i n f o r m a t i o n  l i n k a g e s  between t h e  US and I n d i a ,  w i t h  emphasis 
on accessing o f  computer ized d.ata bases i n  t h e  US. 

P rov ide  a d i s c u s s i o n  o f  p e r t i n e n t  i s s u e s  concerned w i t h  
p o t e n t i a l  d i r e c t  t r a n s f e r  o f  techno logy which may occur  i n  
connect ion w i t h  t h e  techno1 ogy devel o p s s n t  a c t i v i t i e s  t o  be 
under taken under CTD sponsorship,  and i n  p a r t i c u l a r  s h a l l  
rev iew any p e r t i n e n t  i s s u e s  concern ing  3 r o t e c t i o n  o f  
i n t e l  l e c t u a l  p r o p e r t y  r i g h t s  and regu l  i r o r y  c o n s i d e r a t i o n s .  

CI 



AID-funded Procurement 

The Contractor wi l l :  
.'. 

a ) ' .  provide an i l l u s t r a t i v e  l i s t  of the types of special 
equipment, e .g.  s c i e n t i f i c  measuring and t e s t i n g  equipnent, 
C N C  machine t o o l s ,  and process control instrumentation, maich 
would be per t inent  t o  the establishment of one o r  more of :he 
ant icipated sub-ac t iv i t i e s  under the p ro jec t .  Inasmuch a s  
lack of foreign exchange per s e  is  not l i k e l y  t o  be a 
cons t ra in t  t o  pro jec t  implemeniation, t n e  recamendations of 
the cont rac tor  i n  th i s  regard sha l l  address the  advantages, i f  
any, of the  f l e x i b i l i t y  afforded the p r o j e c t  sponsors from 
AID-funded procurement; t h e  possible  bene f i t s  of acquiring a 
special ized purchasing agent; and the p o s s i b i l i t y  of more 
rapid customs clearance i n  India fo r  AID-financed procurement. . 

The Contractor will  submit t h e  repor t  t o  the Ass is tan t  
Director ,  Technology Development and Enterpr i se ,  USAiD/New 
Delhi before leaving New Delhi. 

-- 



SCOPE OF WORK 

The context of the cont rac tor ' s  e f f o r t  is the design of a 
technology development project  located i n  Bangalore, Karnataka 
State .  South India. The objec t ives  and s t ruc tu re  of t h i s  p ro jec t  
a r e  s e t f o r t b  i n  the Project  Iden t i f i ca t ion  Document dated January 
29, 1988. 

The cont rac tor  v i l l  prepare a repor t  t ha t  w i l l  address the  i s sues  
r e l a t ing  t o  Human Resources Development i n  the  CTD pro jec t  
paper. 

B. Statement of Work: 

The Contractor v i l l :  

1. Eave indepth discussions with the s t a f f  of se lec ted  Indian 
i n s t i t u t i o n s  of Management/Business i n  "urnataka so a s  t o  
assess  t h e i r  capacity i n  commercializing technology and 
i d e n t i f y  i n s t i t u t i o n a l  f a c t o r s  t h a t  a r e  thought t o  have an 
impact on technology development. 

2.  Recommend p a r t i c u l a r  capacity-building e f f o r t s  t h a t  need 
support (and can be supported i n  ea r ly  phases of CTD's 
developnent) t o  produce resources needed i n  l a t t e r  p'nases 
e.g. technical  t r a in ing ,  f a c u l t i e s  developnent program. 

3. Ident i fy  BRD components including processes t h a t  need t o  be 
i n s t i t u t i o n a l i z e d  over the longer term (vhereas o thers  nay 
be temporary o r  periodic e.g. spec i f i c  t r a in ing  courses).  

4 .  Recommend p r i o r i t i e s  and routes  f o r  decis ion makers t o  
consider i n  developing a s t ra tegy  t o  f o s t e r  a dya; ; ; ic  h-n 
resource base, responsive t o  a market-driven c o m e r c i a l  
technology development process. 

5 .  Xecomend a sys t ena t i c  monitoring e f f o r t  t o  t r ace  the 
progress of HRD i n  t h e  pro jec t  and guide mid-project 
correct ions.  



Suggest a menu of short-term consultancies and/or t r a in ing  
programs which w i l l  support the  achievements of HRD 
object ives.  

Suggest cos t -e f fec t ive  means of reaching TA and t r a in ing  
resources i n  the U.S. f o r  HRD. 

Recommend how best  t o  incorporate Women i n  Development 
(WID) concerns i n  t h e  design of HRD i n  the CTD projec t .  

The con t rac to r  w i l l  submit a d r a f t  report  t o  the Ass is tan t  
Direc tor ,  Di rec tora te  of Technology Development and 
Enterprise,  USAIDINew Delhi a t  l e a s t  two days before 
leaving New Delhi. A f i n a l  repor t  w i l l  be sent  t o  USAID 
within 30 days the rea f t e r .  

C. Implementation: 

The cont rac tor  w i l l  ( 1 )  thoroughly fami l ia r ize  himlherself with 
the  basic  mater ia l s  on t h e  pro jec t  such a s  the PID and i t s  
supporting documentation; ( 2 )  engage i n  discussions with 
USAIDIIndia, Government of India,  Government of Karnataka, the  
I n d u s t r i a l  Credi t  and Investment Corporation of India  Ltd. 
(ICICI),  Bangalore-area academic i n s t i t u t i o n s  and i n d u s t r i a l i s t s  
as  d i rec ted  by the  Direc tora te  of Technology Development and 
Enterprise,  USAIDIIndia; and ( 3 )  exerc ise  a considerable degree 
of autonomy and i n i t i a t i v e  i n  es tab l i sh ing  and executing an 
in-country work program. 



Scooe of York 

( A )  Background 

The context of the con t rac to r ' s  e f f o r t  i s  the design of a technology 
development pro jec t  located i n  Bangalore, Karnataka Stare ,  South 
India.  The object ives and s t ruc tu re  of t n i s  pro jec t  a re  s e t  f o r t h  
i n  the Project  Iden t i f i ca t ion  Document dated January 29,  1988. 

( B )  Statement of Work 

1. The cont rac tor  wil l  prepare a de ta i led  monitoring and evaluat ion 
plan f o r  the Center f o r  Technology Development project.  The plan 
will  be designed t o  accomplish, i n t e r  a l i a ,  two main purposes: 

(1 1 t racking and assessment of the  contr ibut ion of 
AID-funded inputs ,  e.g. consultancies,  t r a in ing  and equipment; and 

(21  assessment of t h e  broader success of  the  CTD p ro jec t  i n  
achieving an accelerated process of technology development i n  
Karnataka. The Plan will  a1 so include an assessment of how Women 
in Development (KID) i s sues  can be addressed i n  the  monitoring and 
evaluation process. 

The cont rac tor  wil l  a l so  suggest an appropriate methodology 
f o r  construct ing a s e t  of base-line data f o r  t h e  p r o j e c t ? _ ~ n d  f o r  
the  design and scheduling of subsequent evaluation ac t iv i  ~ i e s .  ihe  
cont rac tor  will  a l so  assess  t h e  f e a s i b i l i t y  of i n s t a l l i n g  a 
management information system f o r  t h e  tTD project.  

The cont rac tor  will provide recornendations conzerning t h e  
use of local resources f o r  evaluat ions,  bzsed on discussions with 
Indian oraanizat ions such a s  t h e  Indian I n s t i t u t e  of Sciences (ISC), 
Indian I n s t i t u t e  of Nanagernent (!IN), Oeerztions Rese:rz% C?zz? 
(OK), e x .  

The cont rac tor  h i l l  

(1 ) thoraugnly f ami l i a r i ze  him/herseli  w i t h  t h e  Szs ic  
r d 2 r f a l s  on t h e  pro jec t  such a s  the  PI3 and i t s  suppx t in ;  
documentation, and t o  the ex ten t  ava i lab le ,  w i t h  de tz i led  design - 
mater ia l s  prepared by o ther  contractors  ( see  below). 

(2) Engage i n  discussions with iJSAILJ/Indiz, Soverment  o f  
India,  Government of  Karnatake, t h e  Industr ial  " r ed i t  ai;d invesz%ent 
Corporetion of India Ltd. ( ICiCi) ,  Bangalore-area acaaenic 
i ns t i t u t ions  and i n d u s t r i a l i s t s  as  d i rec ted  Sy SAID Projec t  3 f f  i c e r  
Robert id. Beckmen. k ' i thin USAI!I/Indiz, t h e  Con-iractor w i l l  a l s o  



coordinate with t h e  p ro jec t  o f f i c e  and the Evaluation Division of 
the Program o f f i ce .  

( 3 )  Exercise a considerable degree of autonomy and 
i n i t i a t i v e  i n  e s t ab l i sh ing  and executing an in-country work program. 

The cont rac tor  wi l l  s u b m i t  a d r a f t  r epor t  t o  the Ass is tan t  Direc tor ,  
Directorate  of Techno1 ogy Development and Enterprise,  USAID a t  1 e a s t  
two days before leaving New Delhi. A f i n a l  repor t  will  be 
submitted o t  USAID within 30 days the rea f t e r .  



ANNEX "J' 

A?alysis of c u m 0  resource =evein=-e-r neecs i n  t 3 e  :TD 
P r o j e c t  i s  base? on t h e  f raaeuork I resenred  ;n S X ' S  ! :a -nat~ka (n 
Trans i - i rn :  C l u e - r i n t  f o r  A r t i on .  Ac:ar5inqly, t h e  c a 3 a c f t y  o t  
1 rs t i r~ :1nns  T n  generate  az;ra;riate k+ rn  resources i n  s z a l i  anc 
zec iu-  f i r c s  i n  energ in2  an< e x n a n l i n ~  indus:ries i n  :3e near, 
tneci ix  a d  Ion: t e r n  i s  d iscassed i n  t r r l s  sect ion.  (It snnu l3  ue 
nn:ed t h a t  s i n c e  nn  t r a n s f o r c i n g  i n d u s r r i e s  have ~ e e n  !nc luded i n  
t h e  f i r s t  phase of :El C7D rnjec:, 3na lys l5  o f  hr;=an r e s o w c e  
deve1c;~ent u i t h  r e g a r d  t n  :his s e c t c r  i s  n c t  i n c l u c e d  i n  t h i s  
resort.) 

I : ' i thin t s e  Si:I francwork, a  systeas mprnach i s  used tn gauge 
c a o a c i t y  an5 ressnnse o f  human resource produc ing i n s t ? t u t i n n s  
( i n s t i z u t e s ,  u n i v e r s t i i e s ,  ~ l y t e c h n i c s , t r a i n i n r j  centers) .  T h i s  
a2proach analyzes i n s t i t u t i o n s  i n  :ens of: 

:neir ( f n c u l t y ,  f f n a n t i a l  res%.rces, f a c i l i t i e s ,  
stu:ents, and desand l i nka2es  t o  t h e i r  ewironnent: ,  

:heir  cradu:t!on t e c h c o l e : ~  c u r c u ,  I e a r n i n g  
nrtnods, p r o ~ u c t i n n  canaeity), 

tmir n u t n u t s  ( q u a l i t y  an< : ~ i n t i t y  n f  yadda tes ,  c f  
t n e  k n o v l e o j e  q e n c r a t e l  by the  facu l ry ,  o f  t h e  r e s e a r c h  
an3 c n n s u l t i n n  capaci ty,  and h p o r t a n t l y ,  and 

t k e  i i n k a n e  of these n u t s v t s  :o the  r e s r  o f  t i l e  
i~fras:ru::srz i n r  recnnntegy ::evelos~ent i n  Karnateha, 
w i t h i n  t h e  SXI fro-euork. 

2y r!x 1i;st i s  3eant t h e  rz la: inoship of tne  x t 2 u t s  nf t h e  hun+n 
resnurce i n s i i t u t i n n s  t o  t ? e  peeas o f  t ? e  finan:e 3ec?anisus, r n e  
xh -1-r~ a  C-~fti.nn : a : i l i t < s ,  a?if =.o 
n r g a n i r a r i c n o l  ne run rks  o  b y e r s  an? suz31iers. a l l  o f  wh ich  
c m s t i t u e  tne  r e c n n n l n ~ y  i c v e l o s n e n t  i n f r a s r : u = t ~ r e  i n  Saraaraka, 
o r  any i c n n w i t  syste.:, 



7 . 4 .  :n % i s  sect!on near t e r n  neeas w i l l  be discussed. -. 
:n :?e ~ 7 e r ~ I 3 g  i n d u s t r i e s  o f  i n f n r - a t i : ~  and b in techno loay,  t h e  
" f i r s t  order"  c h a l l e n t e  i s  t o  deploy " o f f - t h e - s h e l f "  techno logy 
c I teeo pace v i t h  c o n e s t i c  and i n t e r n a t i o n a l  c o a p e t i t n r s .  

. . r C nf ent'e?re-%rial,  :ech?i;ai .nu 
:a-ajemm s i i l l s  whic5 s i l l  a l l o u  ttre emerging i n d z s t r i e s  i n  
i t a r n a t a ~ a  t o  take  t h e  necessary r i s k 5  and m t a i l o r  t h e i r  
research t o  market needs. 
* 

I n  exsandino I n t f u s t r i e s  the  near  term nee5s a re  s i m i l a r  t o  those 
i n  energfnq , i n d u s r r i e s .  There i s  Concern ui:h p r e s e r v i n g  market  
share, ex jand ing  o roduc t  l i n e s  and i n t r n c u c i n p  neu products .  In 
:he C73 ?reject, food-process ing has seen i d e n r i f i e d  as an 
expandin2 i n d u s t r y  whicn u i  l l rece ive  s r o j e c t  a t t e n t i o n  and 
o r .  There i s  cons ide rab le  p o t e n t i a l  f o r  t h i s  t n d u s t r y  t o  
e*;anl 3 r n e M - c  narirets, and t o  move int:, I n t e r n a t i o n a l  markets 
i n  sone o r o J u c t  l i n e s  i f  new techno log ies  and m a r k e t i n g  
s t r a r e e i e s  a re  dcvelooec.  

Near t e r n  needs r e l a t e  t o  h e l p i n 3  t h e  market work b e t t e r .  
Consequently, a  h i ~ h  p r i o r i t y  near  t e r n  nee: I s  s t r e n g t h e n i n g  t h e  
c a l a c i t y  o f  emerging anu expanding i n - u s t r i e s  t o  respond t o  
f r a w c n x  :ecSnoloqy and n a r k e t  changes. i l e x i b i l i t y  i s  a key t o  
success, and & r i v e s  f rom conf idence i n  aui1i:y t o  aake changes 
a t  t e c k n i c a l  and nanar je r ia l  l e v e l s .  Such conf idence stems f rom 
knnuledae about t h e  c o n d i t i o n s  which lead t o  chanzes, and i n  t h e  
nrocess o f  c a k i n g  changes. :!anagenent s k i l l s  i n  io reeast+ng,  RF<D 
r~anajement, magern n ~ a n u f a c r u r i n g  nanagcnent, j l o o a l  c o n n e t i t i v e  
s n a l y s i s  ere needed, as we l l  as i n s r o v e d  s k i l l s  i n  p r o i u c t i o n .  

Fini in;]s and recommendstions r e p a r d i n s  near t e r n  human resource  
developncnt needs o f  b o t h  i n d u s t r i e s  a re  p resen ted  below. 

1. F ind ings .  

The p r e s e n t  c w a c i t y  o f  ediica:ional;n?rining 
i n s t i t u r i o n s  i n  Karnataka t o  a s s i s t  C:: o r p a n i z a t i o n s  and 
;ro;u::inn u n i t s  i n  c o n n e r c i a l i z i n g  neu rechno logy in  m a l l  and 
<iediun s c a l e  o r g a n i z a t i n n s  i n  t h e  ener;ing f n d u s t r i e s  n f  
i n i n r x i t i c s . a n d  ~ i o t e c h n o l o s y  and t h e  ex?anding i n d u s t r y  o f  food  
r c s s  i s  e x t r e n e l y  i i n i t e d .  T h i s  assessment i s  s>ared by  
tnosc in  t h e  e d u t a t i o n a l  and t r a i n i n ;  i n s t i t u r i o n s  and t h e  c l i e n t  
n rpr r iza t im~,  a d  a n p l i e s  across t h e  f u l l  ranee o f  i n s t i : u t i n n s  
:roo i iSc ,  I ! ? ,  r e g i o n a l  u n i v e r s i t i e s  ana po ly techn ics ,  t o  
;~.JsI~: an:! p r i v a t e  t r a i n i n g  i n s t i t u t e s .  I t  a l s o  i n c l u d e s  t h e  
s n e t i a l  u n i t s  x i  t h i n  f i n a n c i a l  i ns t i : u t i ons  such 2s KSIf PC and 
I:SFC, a d  t Research and T r a i n i n g  s e c t i o n s  o f  t h e  ~ i $ : r ! c t  
r C m r r e s  u h i c k  kave t h i s  functicm. i n  t h e  reza inoer  of 
:?is s e c t i o n  an a n a l y s i s  w i l l  be ,?a& of t b e  i n s t i t u t i o n s  
;eneral ly  cnncerned w i t h  t ? e  near t e r n  h;nen resources. These 
izclu.ie voca'ional t r a i n i y  and t h e  r e ~ i a l p l  sn l y techn ic ,  as w e l l  
as rne  cn3:inuing educar ion  FrnSrans n f  u n i v e r s i t i e s  2nd 
:ns:iiutes such ss ::Sc, 1 and I:?!l:angalnre. 



T'ere ;re napy f a c t o r s  u h i c ~  l i a i t  present c m a c l t y .  The z r i n a r y  
ones are: 

(a1 I n c u r s :  The f a c u l t y  who are a v a i l a s l e  f o r  
reacnin:,. l training, research  and c o n s u l t i n g  ria no r  have a f i r m  
kncwledge base O f  what c o n s t i t u t e s  successful p a t t e r n s  o f  o f f -  
fhe- s h e l f  t e c h ~ m l o g y  aeve i -o~ment  i n  b imechnnlogy,  i n f o m a t i c s  
and fond-2ro:essins. ;his i s  n o t  t o  suggest t h a t  t h e r e  have no: 
3een succcss cases; t h e r e  have xen ,  j u s t  as t h e r e  have been 
f a i l u r e s .  However, t h e  p a t t e r n s  of ¶uccess and f a i l u r e  have nnt 
b e m  adccuarely researcned, o r  i f  they nave Seen, f i n d i n ~ s  a r e  
no t  f e l t  t o  he r e a d i l y  a v a i l a b l e  throu::h cases and o t h e r  t r a i n i n g  
n a t e r i a l s .  Feu o f  the  i n s t i t u t i o n s  have a c l e a r  2ra:esy e~ 
cievtlo;, t t r i m  k n w l c d r e  Lase. For  e x w ~ l e ,  1 1 1 ,  an obv ious  
resource f o r  near t e r n  research. and consul:ing r e l a z e d  i n  
nanager ia l  and f i n a n c i a l  neecs, has o n l y  r e c e n t l y  besun t o  
d e v e l t 2  tne  c o n s u l t i n g  and t r a i n i n g  l inkages u h i c h  would p r n v i d e  
tt.e i n s i g h t  and e x ~ c r i e n c e s  necessary f o r  s y s t m a t f c  a n a l y s i s  nf 
teckno logy cnn3er:i a1 i z a t i o n  s t r a t e z i e s .  These m e r g i n g  1 i n r a a e s  
need s u o s t a n t i a l l y  more concep:ualize:ion and r e s n u r c s  3 f  t h e y  
a re  t o  p r o v i d e  t h e  needed knowledgr base. 

i n  t h e  research and c o n s u l t i n g  wings o f  t h e  f i n a n c i a l  
ins: i tut ions,  t h e r e  i s  a  shor tage o f  t r a i n e d  s t a f f  who woul5 
c a r r y  out  t r a i n i n g  and c o n s u l t i n g  functinns, and i t  i s  f e l t  i h a t  
t h e  c u r r l n t  adv ice  and suidance ~ r o v i d e d  t o  e n t r e x e n e u r s  i s  
Lased on a  knoulcd.;e base l i ~ i t e d  t o  t t a d i t i o n a l  i n c u s r r i e s  
s e r v i n g  =nmes:i: markets. 

Tne t a c i l i t i e s  a v a i l i b l r  f o r  teaching/tra!n!ng and resea'ca 
purposes a re  i n s u f f x i e n t  i n  q u a n t i t y  anc, i n  many o f  ?he I f ' s  
a x !  nolyiec.:nics, a r e  l a c k i n g  i n  state-af- the-art  ecuicnen: 
needed f o r  near t e r n  r e s u l t s .  . 

There i s  general consensus t h a t  t h e  c u a l i r y  o f  s tudents  a v a i l a ~ l e  
f o r  near  t e r n  t r a i n i n g  i s  adeouate, thouah i n  tne :TIs t h e r e  a r e  
occas iona l  ~ r o b l e f 3 S  of (anguage and i n i t l a l  ada=:ation t o  
r i g o r o u s  l e a r n i n g  d i s c i ~ l i n e .  

A x a j o r  t i n i t a t i o n  t o  t h e  enhancenent o f  t h e n  inau: r r s i r t e s  i s  
tack  d f i m n c i a l  r e s o m e s .  For example, i n  t ! w  ITIS  znere d o t s  
n o t  appear t o  ae a u e w a r e  i n c e x i v e s  f o r  f a c u l t y  To usgrade :!teir 
s?.-ilis. T r a i n e r s  are encoiiraged t o  use t n e  suazer break i n  t h e  ..-. , .,.. . . . , .  . ., ,...,. a i&:-..;". t. ,'r. rur . . , r ,  ..:=- ,..,.o. . r . = , \ . , . l : . = . . ; .  

!!nuever, few respond t o  :he c a l l s  frnm i n ? u s t r y  s ~ o n s o r e r !  
trainin,;  ;ror;rans, s ince  * c i r  pay stays the  s a x  n j a e l e s s  of 
;izether rhey a t t e n i s s u t h  ?roQrass.  



( k )  t!? o r n c u c r i o n  Te:hnnloc~v: A t  t n e  
te:?nical/vo:at innal l e v e l  t n e r e  a re  e x c e l l e n t  exanoles o f  
c x r ; c u l u n  ueve lnoaent  o r i e n t e c  t o  near term kunan r e s n d r c r  
neecs. For exavp(e, t>e  Government Tool %on= an2 T r a i n i n g  ten:re 
ar.d t b e  N T T i  ZIe; t ron ics  T r a i n i n g  Progrs.? bo th  have e x c e l l e n r  
c u r r i c u l a .  On r h e  o t h e r  har.3, tne  1 7 3  and :he p o l y ~ e c h n i c s  need 
cons lderao le  a s s i s t a n c e  i n  b r i n g i n j  r b e l r  : u r r i c u l a  up t o  a  
stanr iard tna: w i l l  produce human resources c w a a l e  o f  hav ing  an 
i c a e c i a r e  imoact i n  the  areas o f  i n fo rmat i cs ,  D i o f e c h n o l o ~ y  and 
fooo-process in^. 

Those reson?s ib le  f o r  deve lop ing  an< i n ~ l e m e n t i n g  t r a i n i n g  
prngra::.s throu-rh t h e  D(rec:hratc o f  Vocat iona l  T r a i n $ n g  and. 
Encloynent and t r a i n i n g  u n i t s  n f  s t a t e  Sovcrnnent do n o t  have t h e  
sa:?e n = o r t u n i t t e s  tn ' nave1 abroad t o  g a i n  new i d e a s  and 
techn iaues t o  i n p r o v e  t r a i n i n g  f n  t h e i r  o r 5 a n i z a t i o n s  as 60 t h e i r  
coun te rpa r t s  i n  t h e  i n d u s t r y  soonsorrd ~ r a l n i n g  u n i t s .  T h i s  
c o n t r i b u t e s  t o  a l a g  i n  techntpues as wel l  as a f e e l i n g  of 
i n : e r i o r i t y  about program c ~ p a o i l i t y .  

I n  t 5 e  area of e n r r e p r e n e u r i a l  develop-ent, i n c l u d i n g  nanagment 
and finance, t h e  c u r r i c u l a  and t r a i n i n g  con ten t  o f  t h e  
i n s t i t u t i o n s  a t t e m p t i n g  t o  se rve  rhese n t e r s  r e o u i r e  cons ide rab le  
strengrnennin.  : l os t  l a c k  s k i  l l devela3nent :hat i s  d l r e c z l  y  
r e ! e t e d  t o  f l e x i b l e  and p r o a c t i v e  market ing o f  "o f f - the -she l f "  
tcchnoloay. 

The I s a r - i n ?  eethods used a t  t h e  Governxent Ton1 Room and 
T r a i n i n g  tcn:rr anC t n e  I:TTF Elec:ronirs T r a i n i n s  Prnsram b o t h  
achieve a  oes3rsb le  ba lance  o f  knoulrdae, s k i l l s  and values. A t  
o t h e r  ecdcar inn and t r a i n i n g  t n s t i t u t i o n s  t h i s  ba lance has y e t  t o  
be s:hieved. I n  :he I T I S  more emphasts t s  needed i n  concemual  
s k i l l s  and i n  d e v e l n 3 i n a  a  va lue base t h a t  i s  a p p r o p r i a t e  f o r  
s ~ n r k l n g  i n  o r  managing a saa l  I sca le  o r q a n i z s t i m .  I n  t h e  
p o l y t e c h n i c s  t h e r e  i s  i n s u f f i c i e n t  e3pnasis g i v e n  tn  t e c h n i c a l  
s-: ~ a n a ~ e i f e i  s k i l l  develn?nent, perka3s r t f l e c ~ i n g  the lack o f  
t r a i n i n 3  f a c i l i t i e s  needed f o r  these l e a r n i n g  tasas, and n e  l a c k  
n f ' f ~ c u l t y  t r o i n i n g  i n  these areas. 

T n r o q h  a s p e c i a l  p r o j e c t  ILI.I/!? f a c u l t y  "ill ? r o v i d e  tun  ueeks sf 
t r ~ i n i n z  t o  f a c u l t y  wf r e g i o n a l  o o l y t e c h n i c s  on e n t r e ~ r e n e u r s h i p .  
T h i s  e f f o r t  does n o t  have c u r r i c ~ l u n  cevelopmenr g o a l s  a t  t h e  
s n l y t e c ~ n i : ~ ,  nnr i s  t h e r e  an e x p ( i c i :  p l a n  f o r  c r o v i e i n g  
:rainin; ma te r ia l s .  The genera l  pur2nse i s  :o share i n f n r a a ~ i o n ,  
u n i c n  oresu;.lably v i l l  t hen  be echoed i n  an ad hoc f a s h i o n  r o  
sruae.*ts a t  t k e  p n l y t e z a n i c s  so-e t ine d u r i n j  r b e l r  stue'ies. I n  
su?, t r c r e  i s  no: an ec:r?sr{ate rechan isn  r n  t r a n s f e r  t h i s  
i ~ f o r m a r i o n  e f f e z z i v e l y ,  and i t  can l e  exse::e: tba: t h e  e f f o r t  
w i l l  asve l i r : l e  l a s t i n g  e f f e c t .  

;\I o f  :Ye t r a i n i n g  u n l i s ,  f rom t o o  aca=e6?c ins:i:urions :o ITIS 
a r c  oras:?cal ly  shor: of a m r o n r i a t e  l ~ s r - i ~ ?  tn~15)  e s p e c i a l l y  



ccca i t c rs .  A key reason f o r  t h i s  i s  t h a t  m s t  f a c u l t y  r-ezaers, 
t ra ine rs ,  and ~ e c i s ' o n - - a t e r s  (eeans and d i r e c t o r s )  ca n o t  know 
now t o  use these t o o l s  tnenselves, and :Serefore u n b e r e s r i n a t e  
anC w d e r v a l u e  t h e i r  need. L R t i l  t h i s  ;roue n f  senp ie  oecoaes 
c o m e t e n t  i n  t h e  u i e  o f  these t o o l s  t h i s  p roe len  u i l l  o e r s i s t .  A 
sezoncary reason f o r  t h e s e  snnrta3es i s  cast .  Su=get ressurces 
are deiica:ec = r i n c r i l y  t o  s t a f f  sa lar ies ,  w i t h  l i t t l e  f u n l i n g  
a v a l l ~ = l e  f o r  eouipn~ent purchases. 

-. r n  t a s a c i t y  o f  t h e  educat iona l  and t r a i n i n g  
i cs : i t u t i ons  i s  s e r t o u s l y  l i m i t e d .  For exam~\e,  t h e r e  a re  
entrepreneur aevelopnent programs be ing con5uc:ed 3 y  f i n a n c i a l  
i n s t i r u t i c n s  and o t h e r  gsvernnent a jencies.  CSFt ria3 canc;:ted 
two such nrograt ts i n  t h e  l a s t  year, reach ing a t o t a l  a f  153 
persons. l a y ,  t h e  Uomen's Ce l l  o f  TECSOK/GOK has an ' 
Entreoreneur Drve lopnent  Program s u ? m e d  b y  t h e  Ford 
Fomrjar:m. The S i n z l e  ::ininn Agency of XSIIX a l s o  attemp:s t o  
p rov ide  a s s i s t a n c l  to entrepreneurs,  as do t h e  E i s t r i c t  
I n d u s t r i e s  Centres. i n  a l l  cases, the  nuzhers o f  en t res reneurs  
reache2 4s a s a a l l  f r a c t i o n  o i  t hose  who need assisrance. Often 
t h e  effsr: i s  n s t  r a r a e t e d  t o  s ~ e c i f i c  i n d u s t r y  areas (and t a u s  
t h e  i r i f o r z a t i o n  i s  t c o  ~ e n e r a l ) ,  and t h e  f o r n a t  f o r  o r o v i b i n ~  t h e  
i n f o r x a r i o n  does n o t  j r o v i d e  n p ~ n r r u n + t y  f o r  follow-up. 

I n  shori,  t h e  n u n m r  o f  persons t r a l n e d  in  near t e r n  produ:t ion 
and e n t r e p r e n e u r i a l  r e s u i r e n e n r s  i s  f e l t  t o  be f a r  l e s s  than  t h e  
nunhers needing such t r a i n i c g .  The p r o d u c t i o n  c t p a c i t y  i s  l i s i t e d  
by the  resour:es a v a i l a b l e  f o r  f a c u l t y / t r a l n e r s ,  f o r  l e a r n i n g  
f a c i l i t i e s ,  snd f o r  l e a r n i n g  auproaches and tno ls .  

(c) 1u:>uts: As i n d i c a t e d  i n  t n e  s ta tenen t  abve ,  
l i - i t e :  hid-an resource p r n z x t i o n  c a p a c i t y  means t h a t  n o t  ennugn 
a;pro~ria:ely educated and t r a i n e d  personnel, u i r h  s k i l l s  needed 
f o r  near t e r n  recu i renents ,  a re  go ing  t o  ~e a v a i l a b l e  i n  t t? n u :  
7 - 5  years. T h i s  w i l l  I i n i t  C 3 ' s  a b i l i t y  t o  ach ieve e a r l y  
successes, WIICSS o o t i o n s  a r e  u s e l  tn ad=ress t h i s  s'.fiia:ion. 

r u r t f e r m r e ,  the  q u a l i t y  o f  persons t ra ined,  and t 3 e  c u a l i t y  o ?  
r o e  research and c o n s u i t i n g  ass is rance a rav ided  Sy t>e vno ie  
ranve nf i n s t i t u t i o n s  neeas t o  se focused reme c l e a r l y  on  near  
t e r a  r e s u i r e l e n t s .  The i n t e r t i o n  of t h e  j i - l e  Vincou Asency at 
b o t h  r k e  s:ate and d i s r r i c t  l e v e l  is n o t  x l n j  net, i n  t e r n s  of 
outauts, o r  i c  t e r n s  nf s e r v i n g  r e a l  senand f o r  t3ese services, 
l a r g e l y  because o i  d e f i c l e x i e s  i n  the  l e v e l  of fundin: tor  
acecdate i n c u t  acd j ? r o l a c t i n n  caoaoi l i t i e s .  

3 a d t i r i ? n ,  s t e c i a l  a r t e n t i o n  nee3s zo 'se -,iven t o  s:reny,tnening 
t h *  ca3a: : i i i t y  o f  t r e i n i n :  i o s t i r u t i n m  an? o t h e r  or~anira: io3s,  
such 2s the  :ethnical a s s i s t a n c e  d ings o f  the  +lcanc:al 
i n s t i r ~ t ~ a n s ,  i n  3 r n v i = i n c  c n r s s ! t i n =  scrvi:rs as a  +ol !sw-u= t s  :': t ac: iv i r ies .  o r  of :?e- sza: I an= rr;e=.cn s:aie 
otgan::a=ions a r t  I i t e l y  t o  ba.~e :he resources :c CevelnD t ' e i r  



n*? 'P-nouse p l a n n i n g  and e v a l u a t i o n  c a ~ a ~ i l i t i e s  r e z a r c i n g  any 
asner? of :.ianapeaent (including marketing, ; r n ~ u c t l n n ,  and new 
p rocuc t  o r  orocess researcn  and devclnpnent. T h i s  c a p a o l l i t y  
neens t o  se ~ r v e l o p e c  w i t n i n  a  range of sdaaor t i ng  institutions, 
sdch as those i d e n t i f f e d  aoove. 

(1: L f n i a j l e s :  ;>re neecs t o  be done t o  s t r e n g t h e n  
t h e  l i n i a ~ e s  amn: :ne i n s t i t u t i o n s  which p rov ide  t n e  human 
resqurces and t h e  r e s t  of t n e  t e c h n o i o ; ~  d e v e i n ~ n e n t  
i n f r a s t r u c t u r e  i n  t:arnstaka, e s a e c i a l  l y w i t h  r2Sard t o  near  t e r a  
neegs. For example, t h e r e  i s  a feel in^ among i n d u s t r y  l e a d e r s  
t h a t  ecucar inna l  i n s t i t u t i o n s  l a c k  a s t rong  commitment t o  
r e r m n d i n g  t o  t h e  w e l s  o f  i n d u s t r y .  Ev<eence n f f c r e d  t o  suppor t  
t h i s  v iew inc ludes:  train in,^ courses a r e n ' t  o f f e r e d  in  s o e c i f i c  
a r r n s  o f  need, and I n  f o r n a t s  t h a t  a re  conducive t o  ~ r o b l r m  
sn lv inz ,  no r  a: t i n e s  most conven ient  t o  busy enzrepreneurs. 

The l i nkaqes  t o  t h e  f i n a n c i a l  i n s t i r u f t o n s  need t o  be 
s t rangthened c m s i d e r a 3 l y  so t h a t  t h e y  a re  S e t t e r  aSle t o  f u l f i l l  
:heir  funccions. I t t t e r  t r a i n i n g  o f  t h e i r  s t a f f  w i t h  r e ~ a r d  t o  
t n e  neu technolog!es i n  t h c  f i e l d s  o f  l n f o r n a t i c s ,  S in techno logy  
and fcod-processing i s  needed so t h a t  ven tu re  t a ? i t a l  requests  
can be p r o c c s s e L m r e  e f f i c i e n t l y  anc e f i e c t i v e l y .  

D e r t e r  i n f o r n a t i o n  s h a r i n g  mechanisms a re  needed t o  a s s i s t  
i n d u s t r y  use rs  and t r a i n e r s l c n n s u l t a n t s  i n  knaulng about market  
c h w g t s  and techno logy develogzents.  There l s  a  need t o  
stran:tnen t h e  i n f o r g a t i n n  t r a n s f e r  l i n k a g e s  =etueen i n s t i w t i o n s  
i n  "arnataka and sources o f  new i n f n r n a t i o n ,  sucn as i n s t i t u t i o n s  
o f  h'qhsr educa t ion  and RLD i n  the  US m i  o t t e r  coun t r tes .  A t  
r r e s e r t  ?he f l n u  o f  i n f o r m a t i o n  nee jed  f o r  research, consu l r ing ,  
and o t h e r  c r i t i c a l  aspects  o f  management r e l a t e d  t o  t h e  
comner~ ia l i za : ihn  of techno logy  in  l i a i t t ? .  L l o i t i n g  f a c t o r s  
i n c l  uce: i ack  o f  knoul edge about sources o f  infnraa;ion; 
f i n a n c i a l  resources  t o  subscr ibe;  hardware and so f tware  :o 
a c r e ,  t i  and d isseminare i n f o r m a t i o n  i n  a  t i m e l y  end 
U S ~ L ! ~ . ?  canner n users.  

'nnuts: S:rens:henin~ o f  :he f a c u l t v  / t r a i n e r  (a) 
i n p u t s  i n  near t e r n  l n s r t t u t i o n s  an: w i t h  regarc! t o  near  t e r n  
techno logy cka l l enges  shnu ld  be ~ r s u - A  :3r?uz:: t n e  f o t l ( l w i v g  
recnmended a c t i v i t i e s :  

* a t r a i n i n g  of t r a i n e r s  p rng rae  i n  
crmsu!?accy s k i l l s  i n  t h e  areas rrf narket!nt;, ~ r n j e c t  ~ l a n n i n g  
ant! i , ~ ~ l e a e ~ t a : i o n ,  nnri s u a e r v i s i o n  f o r  s:;rff of KSXI2C, K S F C ,  
4r.c . Th<s :nu\:: $e eone $ 5  coi la;orat ion w i t h  Iilllii as a  
:a( l o ~ - u >  t o  t ~ e  resedrc,? recen:l y  c n x l  n'..:! 5y I i n  31:s. 

* a  : ra?n ing /cnnsd l :axy  s rog ran  f o r  f a c u l t y  



and : r a i n e r ~ / s ~ l l e r v i s o r s  fro: inciuszry h? plarnin;. i n p l e x n t i n g  
ann m o n i t o r i n g  f a r - a l  e x o e r i e n t i a l  l e a r n i n n  i r o a - a - s  ( s u r n  as 
coopera t i ve  ecuca t ion  ana s r r u c t u r e a  i n t e r n s n i p  pr3Grazs v h i c n  
p r o v i d e  concre te  s k i  l l s anc n e l p  snase aapropr ia te  va l  ues) f a r  
s tudenrs  !n near  r e r z  inst i tu: ions,  such as t h e  colyzechnics;  

a  consul t a n c y f t r a i n i n g  prograrr s i t h  II!:/D 
t o  Selu develop i t s  e n t r e s r e n e u r s h i p  prc;rae w i t 3  n e  f a c u l r y  o f  
r e g i o n a l  u n i v e r s i t i e s  anb m l y t e c h n i c s ;  % 

a i r a i n i n q l c n n s u l t s n c y  nrogram t o  develos, 
:la@ ~ n d  nnnitnr t3C e f+e t ts  nf vine9 ;rpd c - z G ? ~ ?  :=z=t !e:r?+q 
resources i n  ec t rep reneur  d e v e l n w e n r  programs. i h i s  a c t i v i t y  
would develop c a p a c i t y  t o  adapt imcbr ted  resources and :reare 
InJ(genous resources, and m e  + m ? o m n t l y ,  unu1.l h e l p  i nc rease  
t r a i n i n g  produc:ion and improve i t s  e f fec t i veness .  

;i:h renard  t o  s tuden t  i n w t s ,  s p e c i a l  cnns ide ra t ion  shou ld  3e 
c i v e n  t o  exsandlny, rne  =aio:i ty of tne  system t o  accnnndaze 
wonten. S i ~ n i f i c a n t  e f f o r t s  a r e  under way through p r o j e c t s  o f  
n r h e r  dnaors which a re  r e l e v a n t  t o  t h i s  n ro jec r .  For e x a z j l t ,  
a?proxiraately 4x of the  L 'or ld  Janx g r a n t  f o r  improv ing t h e  ITXs 
i s  a l l o c a t e d  t o  t r a i n i n g  f o r  women. The Fnra Foundat inn has a  
2rojec: i n  Earnataka i n  a s s i s t i n g  uonen enzrepreneurs. 

:TU shou ld  d e t e r n i n e  how i t  can j e s t  rela:e t o  these a c i i v i t i e s  
i n  o rde r  t o  f u r t h e r  USCIC1s W I D  goals. 

Cons ide ra t ion  saou ld  be g i v e n  t o  es tab l !sh ing a focgs g r w s  f o r  
i!or;=a i n  i echno lngy  Oevelopr.er.z and I t s  C n m e r c i a l i r a r i o n .  I f  a  
S r x 3  i s  e s r a t l i s h e a ,  !t s h f l d d  f o l l o w  t 3 e  same developnenral  
p r x e s s  as t h e  n:hr  focus  groups. i n c l u d i n g  a  s t x y  t o u r  t o  
e s r a s l i s h  l l nkaqe  v i t n  a p a r o p r i a t e  resources f o r  irr s i e c i a l  
nseds. 

Cons i - l e ra t<m snou id  be Given t o  es tabI1shtng a  " f a s t  t r a c k "  
..-.,,.- ...,, .., -L  waccn f o r  f a c u l t y  careers  and f o r  s t a f f  and canagtnenz 

p o s i t i o n s  i n  tne  s t a t e  agenc ies  which a re  a t t e s ~ t i c ;  t o  c a r r y  oi;f 
e n t r w r e n e u r  d e v e l o m e n t  srograos.  A p a r t j c u l a r  i n t e n t  u i t h  t h $ s  
l a r t e r  group d!$t 3e t o  $evelo;) voiOJen t r a i n e r s  an? consil:an:s 
t o  ~ o r k  u i t h  wonen ent recreneurs .  

F a c i l i r i e s  need t o  Se exsanded and uggraded, e s p e c i a l l y  i n  ?he 
po ly tec !mics .  The Sovernnent n i  I o c i a  and o t n e r  C?nnrs have c l a n s  
t o  ?-prove f a c i l i t : e s  anc excand t n e i r  c a ~ o n l l i t i e s ,  and t n e  :t3 
P r o j e c t  shou ld  c a r e f u l l y  c o o r d i n a t e  i t s  > l a m  r e g a r j i n g  s u w o r t  
f o r  f a c i l i t i e s  r i t n  t h e r e  e f f o r t s .  

(2) 2 > r o b ~ c t : o ~  Tecbnicues: ;lop? a i r ?  S e r r r r  
f a c i l i i i e s ,  Jews, c i r e c r n r s ,  facul:y aenners, t r a i n e r s  an? o-ner 
<ey s t a f f  need Lancs-m : r a i ? i n c  i n  t h e  use o f  nnnern :oo:s o f  
learnin:. !:ore x!-r?-date l e a r n i n g  f o o l s  neee t o  :e accwires.  
Cons idera3 l r  savtngs t a n  b e  r e a l i z e d  by  nak ina i t  e a s l e r  and 
cafaser  f o r  in:ustry :o 3:ve i:s SU~DIUS e c u i m e - r  t o    rain+?^ 



nrngrars .  

?$,:!arcing c u r - i c u l u n  develoc?ent, CT5 should t a c i l  i t a t e  t n e  
develooaenr o t  a s r r a t a w  t o  conduct research c r e a t i n g  t h e  -. - 
inn~ le : !ne sase f o r  c n - n e r c i a l i z i n g  rec \no logy i n  t b e  r a r s e r e d  
areas, and : issen inat in ;  t n i s  i r f o r m a t i o n  i n  an e f f e c t i v e  canner. 
T t i s  s t r a t e g y  shou ld  i n c l u d e  t h e  d l v i t i o n  o f  l a a o r  anong the  
i n t e c e s t e d  i n s t i t u t i o n s  f n r  i np ieme- t i n9  rescarcn, c e v e l o g i n ~  
x t e r i a l s ,  t r a i n i n g  t r a i n e r s  and a p w n p r i a r e  s t a f f  a t  ec!ucational 
an@ f i n a n c i a l  i n s t i t u t i o n s ,  and m o n l t n r i n g  the  d4ssen ina r ion  of 
t n i s  i n f o r m a t i o n  t h r o u y h  en t rep reneur  develoonent Programs and 
o t h e r  e d ~ r c a t i o n a I / t r a i n i n c  a c t i v i t i e s  c a r r i e d  our by i n v n l v e d  
agencies. 

To i n i t i a t e  i n e  d a r . n i n g  of t h i s  act iv i - ty ,  a  small  (3 -4 )  t e a l  of 
r e s e a r c h e r s l t r a i n e r s  f r o a  t h e  key educat iona l  an? f i n a n c i a l  
i n s t i c u t i n n s  and a  r e p r e s e n t a t i v e  o f  i n d u s t r y  snou ld  c a r r y  p u t  a 
study t o u r  i n  the  US and a p p r o o r f a t e  As ian c o u n t r i e s  (e.9. Korea 
anu Taiuan) i n  o r d e r  t o  g a t h e r  i n s i g h t  i n t o  des ign ing a  research 

. . -  - 
and c i s s e n l n a t i n n  s r r a t e g y .  

(c)  3 u t ~ u t s :  If t h e  recnanendat inns i n d i c a t e d  
ahove are ca r r i ec !  nu:, :here n i l 1  be an impact on H3D o u t p u t s .  
:.inre a.n+ b e t t a r  p r e l a r e d  i n d i v i d u a l s  v i  l 1 l cave the  near  t e r a  
t r a i n i n g  i n s t i t u t i o n s .  

Farul:ylt:ainers s i l l  be prepared tn c a r r y  n u t  more e f f e c r i v e  
research and c o n s u l t a n t i e s  concern ing " f i r s t  o rde r "  t e c h n o l o g i c a l  
chal lenges, keeping f i r n s  i n  the  i n f o r n a t l c s ,  b i o t s c h n n l o a y  and 
ion?-processin; i n d u s t r i e s  more a t t u n e d  t o  n a r k e t  denands. Tney 
u i l  I a l s o  oe be:ter p repare*  t a  des ign  and imp lenen i  nnre  
e f i e c t ' v e  c o n t i n u f n s  e e u c a t i o n  prograns f o r  n i c - l e v e l  and sen ior  
e x e c u i ~ v c s  on e n r r e ~ r e n c u r s h i p  and RLD management. 

T h e  develonnent o f  c o n s u l t i n g  C a n a b i l i t i e s  m&s t o  be i r r ,ep ra ted  
mn m o r d i n a t e c '  w i t h  t h e  a c t l v I t i e s  t o  deve lop the  knouledge base 
Elscs.ssed ahove. Consecuently, CTD shnu ld  f a c i l i t a z e  a Process 
tnuarss  t h i s  end, work ing  c l o s e l y  v f t h  the  key I n s t i t u t i o n s  
:c r r tn? i  v engaged i n  .? fo r t \  ?n nrnyic ie =ng?u! t i - r  o o - s r : - - -  -... ".- tc 
ent repreneurs  i n  t a r g e t  areas. A s i r a t e g y  o f  t r a i n i n g  p rog rans  
s h c u l i  9e develnpe' and imulenented t o  upgrade c n n s u l t i n g  s k i l l s  
relate;: t o  the  s ~ e s i f i c  neeas o f  m e  t a m e ?  areas. I n  o r d e r  t o  
l e v e r  i i a i t e d  resources f o r  t h i s  need, a  small  team of s k i 1  l e d  
c m s u l t a n t s  snou ld  c a r r y  o u t  a study t o u r  s i m i l a r  t o  t h a t  
recomen5ed f o r  t h e  research  needs. A t  t h e  c m c l u s i o n  o f  t h i s  
:nu:, :his t ea3  shou ld  then eqgage in  a  sys:ems:ic Crncess o f  
t r a i n i y  o t h e r  t r a i n e r s  i n  r t e  key i n s t i i u t i m r  l i k e l y  rn Se 
c a l l e d  uz9n by en t rep reneurs  i n  :he t a r l e :  areas :nr :onsul;in? 
se rv i ces .  

i r a i n i r j  sroJranS r u n  be indus:ry and governnen: snnu ld  be ;iven 
su-s:a?r<al i n c e n t i v e s  t o r  exzan:in$ t a e i r  c rograns and f o r  
r u n g i n s  :hen on a cos t - recovery  aas is .  Su;stantial i n c r e a s e s  i n  
t r a i n i n ?  c a s a c i t y  can be ack ievcd  u i r h n c t  i n c r e a s i y  c a o i t a l  



ecuincen: costs  y r a n  :%?re e f f e c t i v e  use o f  f a c l l ! t l e s  
t h r n u ~ j k  aore use of t r a i n i n s  r n i f t s .  Revewe generatin; s h i t r s ,  
( t h a t  i s  wnere :he fui l ,  r e a l  cnsrs nf t r a i a i n g  a re  l a i c  f o r  by 
t n e  t ra inees,  o r  a s u e c i f i c  f i r a  o r  i n l u s t r y )  snould be s:hezuled 
l u r i n g  t i n e s  t h a t  p rono te  ? a x i ~ m  reveme genera:ion, and 
t r a , * i t i o n a l l y  sussidize:! t r a i n i n ;  s k u l d  5e s tnc3u led c u r i n j  non- 
peas n o o $  a t  revenue geners t ion.  

. (S t inkar res :  A general  recocmnda t i rm i s  t h a t  a 
i l u m n  Rcsaurces Focas Sroua =e e::ablis?bed t o  assure c o o r = ? n a t i a n  
o f  ilf.: activities th rouqh  CTD w i t h  those o f  o the r  facus grar;cs. 
T h i s  focus grauo :imuld a l s o  coord ina te  k i t h  ilRD p l a n n i n g  ~ o c i e s  
o f  nL+er en t ' t f cs ,  such as t h e  Ent repreneur  D e v e l n ~ n e n t  Program 
o f  tne  S t a t e  o f  Karnaraka, and the  c u r r i c u l m  rev iew zechanisas 
used tn  p l a n  t h e  courses o f  t h e  IT IS ,  the Foreaan T r a i n i n g  
I n s t i t d t e ,  and the  o l y .  ;he %R3 focus grou9 skau id  
a i d r e s s  near, neeium and l o n g  t e r n  needs i n  emerging and 

. . exsanding i n d u s t r i e s .  

I n  o rde r  t o  assure na in tcnance o f  a market-driven, ao?lie:! 
o r i e n t a t i o n  charac te r  . o f  t h i s  p ro jec t ,  a l l  fo:us grows, 
i n c l u d i n g  30, shou ld  be cha i red  by i n d i v i d u a l s  w i t h  a 
danonst ra tec  commitnent t o  a c h i e v i n ~  9rac t ica1,  t i n e l y  r e s u l r s .  

I t  i s  reconnenaed t L a t  Focus Groups r c y u l a r l y  co-s i&r  the  
l i nkages  anon! t h e  elements and o r g a n i z a t i o n s  who share near  t e r n  
:echnololjy cevelopaent ccncerns, a - l  assure t h a t  K 5  p l a o n i 2 g  and 
a c t i v i t i e s  arc  address ing  these needs adequately. 

I n  o r t e r  t o  assure max i run use o f  resources f n r  t h e  a:- isi it inn 
o f  tecnnniogy i n f o r n a t i o n ,  a Te:hnnlnt~y :rrfnrnation Coor= ina t ion  
Camnittee s tou l  d be e s t a c l i s n e d  which vou ld  r e g u l a r l y  a-5 
s y s t e - a i i c a l l y  survey t h e  i n ? o r ? a t i o n  n e e i s  o f  or ;anirat ions 
assoc iared ui:h the  e f f o r t s  o f  CT3, and assess t h e  uses made of 
i n f n r n a t i o n  and l a t a  b e i n s  aczuired. T h i s  co rm i t tee  s h o u l d  ce 
res;onsi5le f o r  t h e  l i n e - i t e n  i n  t h e  C;D bud;= f o r  z e z h n o l - ~ y  
i z m r n a t i o n  a c c u i s i t i n n .  

+ q a ~ ~  u s  t e r n  n e d s  g e n e r a l l y  are  cmce?-ned u i th  "second 

nrz!erq' techno logy cha l lenyes.  Tkese cha l lenges i n v o l v e  
" techno logy r a ~ t u r e "  ir. i n v r s t c l m  prncrsses and enf:as:ze 
a n p l i c d  technnlogy deve logaeni  an6 ref inements whi:k hasten 
c n n a e r c i a l i z a t i o n .  in+ exarr.:,le, i n  t h e  foor-=:acessing inius:ry 
t n e r e  a re  a v a r i e t y  c f  ae, ~ a s k a g i n p  s a t e r < a l s  and techno log ies  
u n i c n  k v e  y e a t  ,?n:cntial i n  Inc!ia., 9e;rever rCey nave na r  Seen 
iniro$uce;: z n z l o r  a:apt?l :y Karnataka 's  f n a l - p r o c s i i n 5  i%iasrry 
a s  yet. s j c n  i n : t a ~  I r e  r.a?a? reyr2r:e cevelr.=-ert 
i n  ?he Linanc;al ins t ' tu : ions u n i c 3  srov;!je tae ven ts re  :a=i:al 
t n  L;aiie r -ese ;na?;es, anc i n  :ae e c u : ~ t ? o n / t r a i ~ ! ~ ?  and rezearc: 
i s u n s  i n r o v l j e  t h e  zec iun  t e r n  hsaan resources inr 



in . :us t ry .  These g e n e r s l l y  i n : ! m r  the  re;ional u n i v e r s i t i e s  and 
s t b d  i ~ s t i t 2 t i o c s  w i t ?  3-5 year  oegree prograns. 

Ana lys is  nf :he n e e l s  f o r  t h e  development o f  t h e  meciun t e r n  
hunan resources  f o l l o u .  

ga rna ta ra  has, relative t o  ozher I n d i a n  s ta tes ,  a  nore  
h i g h l y  ceve loped 3ed iua  t e r n  techno logy i n f r a s t r u c t u r e .  However, 
i n  o r d z r  :n sun;ort t h e  k i n d  o f  growth envisioned th rough  t h e  CTD 
P r o j e c t  and Sta:e economic oevelnpnent plans, t h e  i n s t i t u t i o n s  
=ha t  p e r f n r n  n e c i c n  ter?:  h m a n  resource developnenr f o r  t n e  needs 
o f  i n d u s t r y  nees t o  i n c r e a s e  t n e  ~ u a l i t y  and q u a n t i t y  of t h e i r  
a t t i v i t i . ~ .  

(a) I n x t s :  I n  t h e  academic i n s t i t u t i o n s  engaped 
i n  meoiu- te rm n m a n  resource development, u h i c h  I n c l u d e s  
u n i v e r s i t y  qradua ies  acd sone advanced d e ~ r e e s  a t  t h e  n a s t e r s  
Icvel ,  t k +  a n a l y s i s  of i n p u t s  i s  nuch t n e  sane as i t  i s  r e g a r d i n g  
near t e r z  needs, though perhaps t o  a  l e s s e r  degree. F a c u l t y  
!w?.5ers neec! o p p n r r u n i r e s  t h r o u ~ h  s h n r t  tern r r a i n i n p  essignmenrs 
r o  a c a u i r e  b e f t e r  s k i l l s  and knowledge concern ing techno logy  
capture  and ?CD nanaceaent f o c u s i n g  nn a o p l i e d  techno logy  i n  
o rde r  t o  i n c o r p o r a t e  t h i s  i n f o r 3 a t i o n  i n  t h e  c u r r i c u l a  o f  t h e i r  
degree prngariis, i n  :he c o n t i n u i n g  educa t ion  programs f o r  a i 2 -  and 
sen ior  Level  nanagers f r n n  indus t ry ,  and i n  t h e  coc ten t  o f  t h e i r  
research snd c o n s u l t i n g  s r a c t i c e s .  

I n  t5e  qey resea?:h or2ani:arions servin; the  i n f o r n a t i c s ,  
b i o r e c h m ! n 3 y  and i m 5 - s r n c e s s i n g  i n d u s t r i e s ,  s i m i l a r  neezs 
ex is t ,  t - n i ~ g h  t o .  a  l e s s e r  d q r e e .  \)ha: i s  needed more, as an 
input, i s  a  cn:.:=ir-ent t o  acring "second -orderc '  a s p l i e d  researcn. 
There aspear t n  5e n i s r o r i c a l  and s t r u c = u r o l  rezsnns t h a t  i n h i b i t  
t he  use o f  t ? e s e  n r 3 a n i a r i o n s  by s n a i l  a d  medium f i r m s  f o r  
a p s l i e d  te:hnoloyy 1:D needs, as p o i f l t e d  out  i n  the  S R I  r e p o r t  
and c a n f i r ~ e d  Through nore  r e c e n t  i n t e r v i e w s .  T h i s  conmi taent  nay 
need t o  :zke t h e  i o r a  o f  new n r g a n i z a z i o n  arrangements, such as 
s u n s i a i a r i ? ~  t o  e x i s t i n e  u n i t s  6 i t h  Fore f l e x i b l e  research  
> n l i c i e s ,  nr ned u r i t s  c r e a t e d  s ~ e c i i i c a l l y  t o  serve t n e  ned iun  
:ero needs nf ;be i n d n s t r i e s .  

The f a c i l i z i e s  of 2 0 t h  acarkmic and research o r g a n i z a t i o n  need 
nnnie joaarim3 changes <n o r d e r  t o  accnnoaate market d r i v e n  
resesrcn needs. T h i s  i s  e s p e c i a l l y  t r u e  i n  :he acacen ic  
i n s t i i u t i o s s ,  where I s 3  f a i i l i : l e s  are inadequa:e t o  r n e  needs o i  
s:ate-of-rye-art incus:ry, i n  research o r g a n i z a t i o n s  :he 
fa:il i r i e s  a re  z e r w r i l  l y  ;szter :can i n  t n e  a:a:e=!c 
inst. i?utinr.s, thou;.: i n  s n e  cases un.:ating i s  needed, as f o r  
exmnle ,  !- C F X I  5n c e r r z i n  areas ( s x k  as caking), a r d  i n  t n e  
o r 3 a n i z a r i n ? s  servi?; r y e  ?"?or.:a:;:s ? ? $ u s t r y  vyere :h- r a t e  o f  
:?a?,?@ i s  su3s:antial l y  ' i s n e r  tnan  i n  n:?ers. 



advanced cesrer  arc$ra=s concerned xi:h i + x z a t i c s  eay n o t  " as 
j r e a t  as i r  saould 3e t o  s u ~ p l y  2ouns:reao Jenancs. The s r n ~ l e a  
i s  :ha: h i g h  s a l a r j e s  a v a i l a o l e  t o  :hose ho ld in2  Cip lonas o r  
u n c i e r q r a z ~ z e  cegrees a t t r a c t  these i n l i v i d u a l s ,  c e p l e t i n j  t > e  
o u c x r  and q u a l i t y  o f  :nose who go on :a graduate oeprets. 

To t:ra e x f r n t  t h a t  t h e  research  or r ,an izat ions such as CFTitI have 
a hucan resnur te  d e v e l o m e n t  mission, t h e i r  " c u r r i c u l a "  m i g n t  ae 
zSoti$r.t o f  as t n e  t r a i n i - n 3  p r o v i d e d  d i r e c t l y  o r  i n d i r e c t l y  f o r  
i n t u s t r y  on G O  c a t t e r s .  S t a f f  who are i n v o l v e d  u l t h  such 
t r a i n i n g  need tn  have t r a i n i n g  i n  c u r r i c u l u n  design s ~ e c i f i c  t o  
"second-order" teckno logy  chal lenges.  

Thi! Iear3in. j ;  t n n l s  a v a i l a b l e  i n  t h e  r e ~ l o n a l  u n i v e r s i t i e s  a r e  
a r n e r a l  l y  i n  c i r e  need o f  u p d a t i n g  o r  hav ing r m e  ava i l ab le .  For 
exangle, introdu:inp courses i n  C A D I C h :  and C:;C i s  i n e f f e c t i v e  
un less  a l l  s rudents  have a m l e  access t o  these too ls ,  whicb i s  
n o t  t h c  oresent  case. These needs are r a r t i c u l a r l y  acu te  i n  
ecucar inn  f n r  t c r  i n f o r m t i c s  and tiotec!molo;y i n d u s t r i e s .  

The casec:tv of e i u c a t i n n  DroSrazs a repar ing  i n d i v i h a l s  f o r  
tec;;nicaI an:: 2an;;enent p o s i t i o n s  i n  t h e  i n f e r m a t l c s  i n d u s r r y  
?ee-s :a 5: y e x l y  eman led .  Cur ren t  dexand exceeds su:sly, and 
as ecnnoki: SroYt: nccu rs  t h e  denand w i l l  i nc re rse .  I n  t h i s  
recare, se r ious  a t r e n t i o n  needs t o  Se g i v e n  t o  t h e  c o n t i n u i n g  
over3rodu:t ion of en5 ineers  i n  t r a d i t i o n a l  f i e l *  crf t i v l l  and 
a e c h m i c a l  e-c ineer ing.  T h i s  vasze o f  human l e v e l n m e n t  resources  
cannnr 3e a f f o r t e d  by I n 5 i a .  Fu r the rzo re  academic i n s t i t u t i o n s  < 
zuc: as :n? r e g i o n a l  u n i v e r s i t i e s  should g i v e  Greater  ~ r io r ! : y  :o 
t h e  deve lacn tn t  n f  c o n t i n u i n g  educat ton Drog:ens t o  r e r n o l  t h e  
:*.3?y :.z=e+h.!~lo~ed engineers.  i n  career  l i n e s  s e r v i n g  t h e  emerging 
and ex2anding i n l a s t r i e s ,  s i n c e  t h e  cos t  o f  r e t o o l i n ?  an eng ineer  
is l e s s  :'an t h e  cos: of educa t ing  a neu one. 

c )  O c r c ~ r s :  Tne needed i a r r n v e n e n t s  i n  t h e  
i s  r n :  :he a c a t e z i c  i n s t l t i ; t i o n s  have t e r n  ?ap! ie< i n  t 5 e  
;nnve ana iys i s :  Fore  ~ r a d u a t e ~  f o r  career l i n e s  i n  t h e  e s e r ~ i n j  
and exnant in? i n e a r t r i e r ,  w i t h  Sreater  o r "=a ra r ion  i n  ~ r a j i e n  
snlv in:  i n  22th  t e e - n i c a l  and nanagenrnt areas, and w i t h  ?ore 
a c c l i e l  sk i1  ! s  zainec! t r r o u ~ i !  u s g o t :  s:a:e-oi-tce-art learn in ;  
r m l s .  ;r :-c researc:, ornaniza:?nns'; grea:tr e::orr noeds t o  be 
i n  n : ; r s i ? ;  :neir researzn  o)era:fons .nore resznns ivc  t o  t % c  
r e s ( d l y  chanpinq nee-s of !ncus:ry. 



(d)  Linkaoes:  A l thousn the re  are a  few 
" incu3a to rW P r o c a m  sucn as t n e  one run by ISa" t he  generc l  
s i t u a t i o n  i n  Karnataka i s  t h a t  t h e  l i nkages  annns t h e  acaaecic 
anc researc? o r s a n i z a t i o n a  and the  r e s t  of e  :ecnnology 
i n f r a s r r u c t u r e  neeos cons ide rao le  s t r e n t h e n l o g  i n  o rde r  t o  
p r o m r e  and s u s t a i n  z e i i u n  term human resource developcent 9061s. 
T h i s  would a rcear  t o  be e s p e c i a l l y  t r u e  f o r  m a l l  f i m s  uncre  t h e  
f.lanagenen,t resnurces and exper ience a re  l i k e l y  t o  be l i m i t e d ,  and 
t h e  b e n e f i t s  o f  l f n k a s r s  w i l l  ~e  much more impor tan t  t h a n  i n  
l a r g e r  f i r n s .  

The f i n a n c i a l  i n s : i t u t { o n s  u h i c h  supcor t  venrure  c a p i t a l  p r o j e c t s  
and a t t e n s t  t o  p r o v i d e  research and c o n s u l t i n g  s e r v i c e s  t o  the 
s z a l l e r  f i r .?s need t o  be s t reng thened  t o  c a r r y  o u t  t h i s  link in^ 
f u n c t i o n  more e f f e c t i v e l y .  As t n c i c a t e d  i n  the ::ear Tera  A n a l y s i s  
aosve, t h e i r  s i a f f  need t o  be i n c l u d e d  i n  t r a i n i n g  a c t i v i r i e s  

. - -. . . . - a iaed  a t  stren;t' lenins t h e  techno logy i n f r a s i r u c t u r e .  . 

[a) I n o u t s :  I n  the  Near Tern Ana lys i s  s e c t i o n  
;>eve t n e r t  were a s e r i e s  of recnmmendatiflns r e g a r d i n g  t h e  
s t reng then ing  o f  f a c u l t y  and t r a i n e r s  i n  terms o f  t r a i n i n g ,  
research, consu l t zncy  ~ n d  c u r r i c u l u m  deve lopment f l ea rn inp  tooLs. 
These sane recorn-encations a p ~ l y  r e ~ a r d i n g  i ied iu3 Term hunan 
reszurce develo5aent i n s t i t u t i o n s .  

. : :-- regard  trr s tudents,  i t  i $  recnmmended t 2 a t  a s s i s t a c c e  Se 

g lven  m selec:e= e d v c a t i o n a l  i n s t i r u t < o n s  r n  i e v e l o p  sodel 
orogrzns i n r  the r e c r u i t a e n t  and r e t e n t i c ?  o f  t?p  z u a l i t y  
students, u f t h  a s p e c i a l  enohas is  on uoaen. T h i s  shou ld  i n c l u d e  
ass is t3nce  t o  develop e m d e l  r e r n o l i n g  p r o s r a n  f o r  u52eru: i l ized 
ennineers !n t r a i i : i o n a l  f i e l d s ,  The ee:phasis on deve lo= in? a f e u  
us1 I deve io2et  :&el programs r e g a r d i n s  ne=ius  t e r  hunan 
resour t - s  :s :ha: + i s  n n p o n e n t  o f  xechnnlorjy develosaen': has an 
r ~ n  I :era i x a c t .  S lnce t h e  CTD/Xarna:aka P r o j e c t  u i l \  
serve as a nodel f o r  o-her a l l  I n d i a  e f f o r t s ,  an:! s i t l ce  these 
sa:ne needs w i l l  e x i s t  elseunere, p r o j a b l y  i n  Q r e a t e r  degrees than  
i n  harnataka, jt seeas p ruoen t  t o  i n v e s t  i n  t h i s  e f f s r t  here and 
no*. 

(n) :I? P r o d u c t i o n  Technology: 

Cor!3i2in; reconnenuet ions reoarai?; severa l  
fa:?nrs., < n c l u l i n . j  : a r i l < t i c s ,  c~ r t i . cu lum,  l e a r n i n g  t o o l s ,  ond 
l inkages,  i t i s  r-:c-aended tha: one nr tsro t:njeI Drosraas Se 
e s t a b l i s 5 e d  t h r o u z i  a r r d i n n a l  u n i v e r s i r y  n  a cranes o f  
I:i/:!aJras, a i t h  :?rS!$ero:ion g i v e n  :a ceve lon i+g  a lulti-.'??.or 
e f f o r t  r o  c r e a t e  a ":eslar:k a r ; ~  r r a i n t n j  pa r< "  ~ ; i : h i n  an 
ener?;ing i o e d s t r i a l  l a r k .  T h i s  waul.? be a say of  :rodel ing 
e i f e c t i v e ,  e f f i c i e n t  l ! n ~ a j e  a c o r , ~  the csnponenrs a-3 orncesses 
o f  a cn:dpr?nensive rerearc:: an; deve iozzent  ef tor :  : I 3 s e l y  r i e d  
:n i n 6 ; r s t r i a l  ;rn;it>. i n t e ~ r a t e a  i n t o  the  s:ruc:~ra of suc? an 



inc;i::ry-tuc-research a n i  t r a i n i n n - > a r k  should 5e t3e  S i n g l e  
,.'-i-).. . .I . . - . .  kgency s e r v i c e s  o f  t h e  Sta te .  I f  funcin; i s  adrcuate, t h e  
i n t s g r a r e d  oark conceo: d;ht ,e a t t e s - t e d  m an ?n:us:ry- 
s s e t i f i c  basis; f o r  exangle, a pa rk  o r  e i e c t r o n i c s  ( u h i c n  i s  
c u r r e n t l y  s e i n g  5evclopea), a aark f o r  food  i rncess ing,  anc a 
? a r t  f o r  $ iotechnology.  

- i n  these ixrdel programs, p r 3 o r t t y  uou ld  be ;iven t o  t h e  
desc lopcent  of a c u r r i c u l u n  t h a t  achieves an approar ia te  ba lance 
o f  r n a u l e d ~ e ,  s k i l l s  and values, i n c l u d i n g  an erphas is  on a r o 5 l e n  
s n l v i n c  i n  b o t h  zanager fa l  and t e c k n i c a l  areas. ixperimen:ation 
w i r h  ac2roaches t o  c o o p e r a t i v e  edu-a t ion  i s  recomnenoed as a way 
o f i n d i n g  aechanaisn f o r  ach iev inq  c u r r i : i l a r  l a l a n c e .  
f x = e r i n e ? i a t i n n  u i t h  progra-s ' t o  b r i n g  f a c u l t y  mes>ers . t o  
i n k a t r y ,  and j n d u s t r y  leaders/nanagers t o  acadc. ic1research 
i n s : i t u t i o n s  snou ld  a l s o  be pursued. 

(c)  Ouinv ts :  Successful  i e a l e c e n t a t i o n  o f  t h e  
re:ommenda:inns caae aoove, e s p e c i a l l y  w i t n  r e g a r l  r o  t h e  
r e t s o l i n y  o f  underezployed eng ineers  f rom t r a d i t i o n a l  f i e l d s ,  
I have a u e s + r a o l e  ingacz on t h e  n u t p u t  o f  h u m n  resourtes, t n  
r e m s  o f  numbers and q u a l i t y  o f  p r e p a r a t i m .  

I n  order  t o  i n n r o v e  t h e  ~ u a l i t y  of c o ? s u l t i n g  p r o v i d e l  t o  
in=us:ry, CiD snould f a c i l i t a t e  a process tnac p rov ides  a poo l  o f  
c n r s u l t s n t s  u i t h  t r a i n i n g  i n  c o n s u l t i n g  s k i l l s  p a r t i c i l l a r  tn  t h e  
"second-order techno logy d e v e l o p m n t  needs o f  i n f o r a a t i c s ,  
5 io rec5ns logy  and f o o i - ~ r o c e s s i n g  i n d u s t r i e s .  T h i s  pool of 
c m s u l z a n t s  shou ld  then  p r o v i d e  t r a t n i n q  t o  o t h e r  t r a i n e r s /  
cansu l ran rs  :o m u l t i > l y  the  ef:ect and a v a i l a ~ i l i t y  o f  such 
resources. 

(d)  'Linkages: It i s  recomnende5 t h a t  :he 
T e c x w l o g y  I n f o r v a t t o n  Cnora lna t ion  Cn:mit tee (uhnse f o n a t i n n  
lias reconmenced i n  t h e  Rear Tern Ana lys i s  above) shou ld  a l s o  
i n  a: jn fnr :aar inn use rs  s e r v i n ~  nediua t e r n  nee=s. O f  
c 2 x i c u I a 1  i n t + r e s z  i s  i n f o r - a t i z n  resar.f!ng pa ten t  i n f v s a r i o r . ,  
t e i n n a l n g i c a l  f o r e c a s t i n g  and f e a s i b i l i t y  studies.  

L t  i s  reconmendel t k a t  i n c u s  Groups r e z u l a r l y  cons i5e r  t h e  
'4 ir&al;es a m n j  :he e lenen ts  and or;aniza;ions s:o s $ a r t  ves'iu- 
t e r z  cechno lo j y  deve lo faenr  concerns, a n  assure :$at C7D 
p l a n n i n g  and t t r ! v i t i e s  a r e  address in? these needs ade lua tc l y .  

C. Long T e r n  tlulian Resource Develo3ner.t Needs of Er.~er;fn; 
and Expdncin5 I n d u s t r i e s  

L - x j  :err: needs a re  :hose ~ s s o c i a t e c  %i:5 ":k~??or5?r" 
rec:nolo;y ;?al:enges. These i n v o l v e  x r s c t n ;  scienti:?: 
; r r ~ k T n r o u ~ n S  *:i:a have a noren:ial o r  com-er:!al?29t5on. In 

?-:-asis i s  on s r e c o w e : i t i v e  research, c j r r i c l  n u t  2 y  incus:-y, 
a r  f ~ n c e d  :y tn2us:ry 2: c a r r i e d  ou: i n -  eca=enic o r  SJi :e?ters. 
K a r r a t a r a  5 2 5  3 3ase o f  RS3 o r ~ a n i t a t i n n s  w i t h  the  crt:n:;al of 



e?:sg<n: i n  lo?; ter: research, thnu;h mnst are nor  engapes i n  
resear:? n o t  c l o s e l y  r e l a t e d  t o  the  i n t e r e s t s  o f  the  t a r D e t  
i n c z s ~ r i e s .  P ~ 3 l i c a t i o n s  3y l n d i a n s  i n  t n e  f ie1.d o f  b in techno logy  
are s-rong, 5u: a re  n o t  keeg ing  up ui:h t h e  f i e l d .  I n  t ? e  f i e l d  
n f  w y s i c s  and z a t c r i a l  sciences, several  I n d i a n s  a s s s c i a t r d  u i t h  
i i S c  I n  Larnataka a re  regarded as seminal c o n t r i s u t e r s .  Th+s 
su;;eots 2 n t e n t i a l  i n  some s u b f i e l c s  o f  { n f o r a a t i c s .  

' Acaeeni: i n s t i t u t i o n s  which deve lop long  t e n  hunan r e s o u r n s  a r e  
r lmse  A i c n  nave advance* degrees lead ing  t o  t h e  doc to ra te .  I n  
carnetaka t h e r e  i s  t h e  w o r l d  fannus I n d l a n  I n s t i t u t e  of Science, 
as we l l  as the  I n d i a n  S o s t i t u t e  o f  :ianagenentl3angaIore. 

;;ore spec i f i :  a n a l y s i s  and reconnendat ions uit:.in t h e  systems 
n w e l  contexr f o l  low. 

1. F ind ings.  

(a) I n ~ u t s :  The f a c u l t y  resources i n  the  acadenic 
and researzh i n s t i t u t i o n s  a r e  g e n e r a l l y  w e l l  ~ r e l ~ r e d  f o r  t h e i r  ~. 
r o les .  They i n c l u d e  some o f  t h e  b e s t  scho la rs  i n  t h e  wor ld .  ~ o  
t 5 e  ex:ent t h a t  t h e r e  a re  s n o r t c o n i n ~ s  in  f a c u l t y  p r e ~ a r a r i o n ,  
they are i n  having access t o  nosr c u r r e n t  techn icues  and 
teckn<ca l  i n fo r faa t inn .  Also, r n e r e  i s  a  s n o r r t g e  o f  i n d i v i d u a l s  
u i t h  a iecuatc  t r a i n i n y  i n  RCD manage!?ent, an e s s e n t i a l  s k i l t  i n  
t h e  contex t  of t h i s  p r o j e c t  i n  r h e  near, mediua and long  te rn .  
I n a u s t r y  and t h e  academic i n s t i t u t i o n s  can h e l p  t o  a l l e v i a t e  some 
o f  :zcsa snor t coa inys  by makin2 i t  e a s i e r  f o r  personnel  fro: 
t n e i r  r e s z e r r < v +  o r s a n f z a ~ l n n s  t o  c o l l a S o r a t e  on spec ia l  p r o j e c t s  
tn rozzh  l i z e r a l  leave o r  exchange p o l i c i e s .  

S:z5+nt i n r u z s  are anong t h e  b e s t  a v s l l r b l e  anywhere i n  I n l i a  i n  
i * e  s:iencc f i e l l s .  As n o t e d  a x v e  i n  t h e  n e i i u n  t e r a  needs 
sect ion,  t h e r e  i s  a  g roa ing  awareness o f  and concern about t > e  
nsz3ers  and q u a l i t y  of s t u c e n t f  m a t r i c u l a t i n ~  i n  abvanced d q r e e  
prc5ra::s. The b ig3  s a l a r i e s  p a i d  by i n k t r y  t o  i n 5 i v 2 " . .  l . t ~ a l  s uirt i  
u x e r j r a c u a t e  defrces, combined u i t h  t h e  re la : ive ly  l o u  s a l a r i e s  
o f  i a c u l t y  aenbers even e t  t h e  bes t  academic i n s t i t u t i o n s ,  i s  
kcrpin; ;eagle nut o f  d o c t o r a l  progracs. T h i s  nay pr tsen:  a  v e r y  
s e r i o u s  lncg  t e r n  p r o o l e n  f n r  Ind ia ,  w i t h  ve ry  c n s t l y  insacxs.  

F a c 4 l i t i e s  { n  t h e  academic and research or;anizatinns a re  
Genera l l y  c l m r r -  t o  t h e  s tandarcs  needed f o r  t h e  t y s e  o f  hunan 
resource d e v e l o x e n t  they  ~ e r f o r n  than i n s t i t u r i o n s  c a r r y i n p  n u t  
::eGir;r, an6 near t e r n  dcveionnenr.  muever, g i v e n  :he h i ~ k  c a o i t a l  
tnves:xr: ~ e n r r a t l y  a s s o c i a t e d  w i t h  these facil!: ies, r 3 e r e  i s  a 
n e t  t o  sys:er~ar i fa l  l y  assess f u t u r e  neees, and develoa the  bases 
n f  s j n p o r t  i n  p v e r n n e l t  a-6 i n d u s ~ r y  t:, kee:, these f a : i l i t i ? s  a t  
t n e  c a t t i n g  e l c e  af teccnolopy.  

kn t ,,n{ch neess cans i3e ra2 ly  m r e  a r ten t4on  !s t he  
---?':.-err o f  t - e  l e a i e r s  n i  acaae-i: end researc -  ?r;an!zatlons -.. .. 
:a u n r *  r n r e  : c l l a x r a : i v e l y  *i:h ' n h s r r y  i n  v e e r  t o  s e v r l o 2  
a?: i - a l e - t - r  t n  l s ? g  r e r 5  research  and  deve!n"nen: needed i n  the 
i i e l c s  ?t i n * o r n a r i c s ,  bic:ec?noIn3y an: f m c - v o c e s s i n g  wnicn 



~i I I r e s u l  t i n  connerc ia l  I y  v i a b l e  pro3;lcts and 3rncesses. 
severa l  s t u t i e s  bone i n  p r e c a r s t i o n  o f  the  t h e  t75  P r o j e c t  have 
I n d i c a t e d  t n e  need f o r  such conn l tnen t .  

See= c a n i t a l  f o r  b a s i c  r e $ e a r c h . i s  an e s s e n t i a l  ressurce always 
i n  s n o r t  sup7ly. ; lh i le t o r e i 3 n  i n v e s t o r s  r a y  take up sone o f  the 

- s l a c k  i n  t?? i n f o m a t i c s  indust ry ,  l o c a l  indus:ry w i l l  have t o  
v l a y  a  ::are su;onrtive r o l e  t h a n  i t  has in t a e  Dast i n  the  foe* 
~ r o c e s s i n n  and b i n t e c h n o l o ~ y  f i e l d s .  

( 1  6K Procuc'ion Technalooy: I n c u s r r y  i n l u t s ,  
t r n z  I o J I a  and abroac, are neeoed t o  reep t h e  cu:rt:ula an2 
research an:: c o n s u l t i n g  a c t i v i t i e s  o f  t h e  acabeni: a d  28D 
organirr i+ions i c l o s e r  harnony. 2echanisas t o  f a c i l i t a ~ e  t h i s  
i n p u t  need t o  be s t r e ~ 5 t h e n e d .  Recent ly  apsrnved autonnmy 
aeasures should cake i t  e a s i e r  f o r  reg iona l  u n i v e r s i t i e s  t o  pakc 
c v r r i c u l a r  chanpes, and t h e  C7D P r o j e c t  s h o u l l  a s s i s t  t h r a u p  
focus grou; suppnr:. 

Learn ins  t o o l  s, esoec i  a l  l y comwters,  a re  needed t o  p r o v i d e  a1 l 
students  and f a c u l t y  u i t h  o=;ortuni:ies t o  d e v e l o ~  t n e  h i t h e s t  
l e v e l  o f  research s k i l l s .  Even i n  t h e  b e t t e r  e~ui;ped 
o r g a n i z a t i o n s  t h e r e  i s  s t i l l  a  s c a r c i t y  o f  access r im t o  
research e ~ u l p a c n t .  

(c )  Cut3u is :  As seen e a r l i e r ,  t h e  n u n b e r a n l  
q u a l t t y  of i n l i v i d u a l s  s r a c u a t i n g  from a3vanced oegree >ro$rans 
and s r a y i n g  i n  Ind!a, e i t h e r  i n  academic f n s t i r u t i e n s  o r  
Snvernmert f u n i e d  research organ izat ions,  i s  no: l i k e l y  t o  n e t t  
iu:ure s t a f f i n g  ne&s i n  these organizations. Ra izs  5 y  f n t e ! p  
and ,aonesr$c i n c u s t r i e s  cut n o  c u r r e n t  s ta f f i n ;  l e v e l s  anc 
l i c i t  t he  o u t n u t  p r n d u c t i o n  o f  b a s i c  researth,  as r e s o r t e t  
e a t l i e r  i n  t h e  f i e l d  of b io tecnno logy.  

(0) L inka;s:  ;*re tnan  any o t h e r  secSw, l i n k a ~ e s  
a m n 3 .  t h e  l o  t e r n  e ~ e n c n t s  o f  fne te:hnology infras:ru:fure 
need t o  be srren;theced, = ~ e  t o  t h e  l o n g  t f a e  l i n e s  r e a i r e d  fW 
z a s i c  research. The ;s:ential extsts,  c u t  t h e  t l i ta;? a% 
i n t e r e s t  has n o t  been v e r y  stron; f o r  t h i s  t o  occur on a  re$ular ,  
s y s t e r a t i c  basis.  

A t  t h e  h e a r t  of t h i s  nrncess i s  t h e  need t o  have f a s t e r  and =ore 
:oc13I e t e  acres, to i r a i  r e g a r d i n g  c a s i  c  r e s a a r r 5  
tnrougnout  tbc  u3r lb ,  acd :J have t h i s  i n f o r z a t i n n  share< a d  
dis:~:ssed r e y u l a r l y  i n  K a r n a t a i a  by  i n l u s t r y  a n  aca=ec.ic 
leaders. 

( a )  :n3Ut5: T?e :;> P r o j e c t  shnu lc-Cssure :bat dC3 -. 
aanagenenr t r a i n l n g  i s  a v a ~ l a o l c  anc ~ i l i z e b  i n  o r c e r  to  > e l 3  

p > l a n c i r n  3 - i  : ' - :=le'rectat icn r r i  sasi: rtsear:' 
a c ? i v i r i e s  {n  t'r t a rge -$2  i - d u s t t i e s .  



I t  i s  recorn-en?ed :hat r n e  Hucan kesour:e Focus G r n u ~  fa: i l i :ate 
i n e  r i eve loment  of p o l i c i e s  v h i c n  entourage c o l l a S o r a t i o n  a n i  
exc9on;rs o f  researchers  f rom acacecia an: i n d u s t r y  i n  o r a e r  t o  
;?more anc gu ioe h a s i c  research i n  a d i r e c t i o n  t 3 a t  has e a r l y  
;nrenciaI f a r  c o n a e r c i a l i z a t i m .  

'It i s  recocaended t h a t  code l  F roy racs  Sc ;levelope.' t o  rct:uit an:! 
r e t a i n  t o p  grai!uates i n  t:arna:aials academic ,and i n z u s t r i a l  
r~?search  n r + m i z a t i o n s .  T h i s  i s  an e s s e n t i a l  s t e p  i n  a s s u r i n g  
;ha: :>ere w i l l  be an a2acuate sucs ly  of tonor row's  tnnovators,  
and r h e t  they  w i l l  be u o r i i n g  f o r  !:arnatakals i ndus t r i es ,  i n s t o a d  
o f  f o r e i s n  c o s p e t i t o r ~ .  

:r i s  r e m e n d e , d  :hat T;S e x e r c i s e  laacersn fp  i n  e s t a ~ l i s h i r , ;  a 
s z s i c  res ra rc t t  endovnnent fund f o r  cacn o f  t h e  t a r s e t e d  
i n l u s t r i e s ,  w i t h  a  broad base o f  suacor t  fram i n t e r n a t i o n a l  
innors,  n a t i o n a l  and l o c a l  i n d u s t r i $ s ,  and s t a t e  and n a t i o n a l  
p v e r n a e n t s ,  and i n  c e s i g n i n y  a  raechanisn u n i c h  assures t h e  
e f f e c t i v e  use o f  these funas. 

( 5 )  Hi7 ? r c = u c t i z n  Technology: I t  i s  recomended 
rha: th rougn t h e  tiunan ;:esourte Focus Grnup mechanisms be 
strengthened, o r  c r e a t e d  uhere necessary, t o  assure i n d u s r r y -  
yovrrnr,ient-acadesia i n t e r a c t t o n  r e g a r d i n g  c u r r i c u l a r  contenr,  
research agendas and :he a s 3 r n a r l a t e  l e a r n i n g  f a c i l i t i e s  t o  c a r r y  
o u t  l ong  t e r n  human resource ceve l  opmen:.. 

- 'n\..'r< t " ~  ;t ;$ r..---...,i-A .he* - - - - I N  . . . . . - , --..,........--- ...-. " -... ". . 3. ..",. z f  2:r&7<: 
2nd i n i ~ s : r y  l eaoers  c a r r y  o u t  a s i u l y  t o u r  i n  rne  U n i r c b  S t a r e s  
anc a7propria:e orhe? c o u n t r i e s  such 3s Japan, Kor?a anJ Taivan 
o  s:xy how long t e r c  buman resource develoonent i n  t h e  
:nfnr.?atics, tin techno lo;;^ and foe:'-arocessing i n d u s t r i e s  can be 
e e s i j n e d  acd s u s t a i n e d  w i t h  i n d u s t r y  anc! g o v e r x e n t  suspnr:. 

( c )  Gutouts  and l inkases:  Lon9 t e r ?  numan resource  
neeos of t n e  energ iny  anC expan=ing i n d u s t r i e s  need t o  be 
a x r a i s e d  on a  r e g u l a r  a n i  sys temat i c  b a s i s  by t h e  iiunan h s o u r c e  
i n a s  t r o w ,  i n  c o n j u n c t i n n  r i th  t h e  o t h e r  focus grouos. :t i s  
re:o-:>en5ei ::st t he  l iunan Resncrce incus  ;roc; iic c5arced u i t ? ,  
t h l s  task, as w!th near  and medium needs, and t h a t  i: have t h e  
necessary r c s n u r c c s  t o  c a r r y  o u t  tnese tasks. 

i t  i s  re tonnen jed  t h a t  5 Technology I n f o r n a ~ i n n  C m r d i n a t i o n  
i--- ....a4.,itree (uhose o r :  on rras rrcocnende:! i n  t - e  ::ear Term 
b a ! y s i s  ~ t ) n v e )  shoul:! a l s o  h : luse i n f o r z a t i o n  use rs  s e r v i n g  
o n  t e m  neecs. O f  ? a r t i c u l a r  i 9 i e r t S F  are j o u r n a l s  a n t  
: rn iessional  a s s o c i a t i o n  r;rr.:$elin;s reaar$!ng c u r r e n t  resear:h. 
i: i s  rece?nende$ t 5eans se exs lo red  t n  f i n d  i n f ? r z a r i o n  
t r m s f e r  Drncessef  :nat o r o v i c e  r e a l  t i n e  Cirec: acc5ss :> such 
sources o f  infnr-a: ion i n  rne  US and Eurnne. 
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&. ANNEX "K" 

WCG . ~. . 

. 
~ r .  Ram B e r r y  
O f f i c e  of Technology Development and  E n t e r p r i s e  
U.S. Agency f o r  I n t e r n a t i o n a l  Development 
New De lh i ,  I n d i a  

~ ... . -. . -. - .- .. 
Dear Ram: i 

. . Enclosed p l e a s e  f i n d  t h e  f i n a l  v e r s i o n  of t h e  Moni to r ing  a n d  
E v a l u a t i o n  P l a n  f o r  t h e  Cen te r  f o r  Technology Development P r o j e c t  . 
Bob Beckman s u g g e s t e d  t h a t  I send  it t o  you i n  h i s  a b s e n c e  from t h e  
Miss ion .  

T h i s  v e r s i o n  o f  t h e  p l a n  r e f l e c t s  a  number o f  changes ,  most of  
which a r e  s t y l i s t i c  i n  n a t u r e .  I n  a d d i t i o n ,  I have  made a  few 
s u b s t a n t i v e  changes  which I b e l i e v e  improve upon t h e  v e r s i o n  I 
s u b m i t t e d  i n  New D e l h i .  For  example, I have r e f i n e d  t h e  'Key 
Management Q u e s t i o n s .  a n d  i n c l u d e d  i n  t h a t  s e c t i o n  t h e  i n d i c a t o r s  
c o r r e s p o n d i n g  t o  each  set  of  q u e s t i o n s .  The p r e v i o o s  v e r s i o n  h a d  
n o t e d  t h e  i n d i c a t o r s  o n l y  i n  d i s c u s s i n g  t h e  d a t a  c o l l e c t i o n  p l a n ;  I 
t h i n k  t h e  l i n k a g e  between t h e  r e p o r t i n g  p l a n  and  i t s  r a t i o n a l e  is 
c l a r i f i e d  by t h i s  change. I have a l s o  a m p l i f i e d  t h e  
recommendations r e g a r d i n g  t h e  p r o j e c t  b a s e l i n e  su rvey .  

Time. p e r m i t t i n ~ l  h o p e  you can i n c h d e  this v e r s i o n  i n  t h e  
p r o j e c t  pape r  a f t e r  r e v i e w i n g  it. A s  d i s c u s s e d  w i t h  30b. t h e  
Washington C o n s u l t i n g  Group w i l l  send  a n o t h e r  .copy of the 
m o n i t o r i n g  p l a n  t o  accompany i t s  voucher.  

I' d l i k e  t o  thank  you a l l  a g a i n  f o r  t h e  o p p o r t u n i t y  t o  v o r k  
w i t h  you o n  a f a s c i n a t i n g  p r o j e c t .  I w i l l  be  f o l l o w i n g  t h e  CTD's 
p r o g r e s s  w i t h  g r e a t  i n t e r e s t ,  a n d  hope you w i l l  l e t  me know i f  'I 
can b e  o f  a n y  s e r v i c e  i n  t h e  f u t u r e .  - 

S i n c e r e l y ,  

Ah&+. 
Karen Anderson 
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PURPOSE OF THE HOKITORING AND EVALUATION PLAN 

The monitoring and evaluation plan for USAID/Indiaqs Center 
for Technology Development Project has three principal purposes: 
(1) to outline a plan for supplying A.I.D. and CTD managers vith 
the information regarding project inputs, outputs. and progress 
toward achievement of the project purpose and goal vhich they need 
for decisionmaking; ( 2 )  to describe the data collection necessary 
to permit assessment of the project's effectiveness. impact. 
efficiency and sustainability in future evaluations: and 13) to 
provide a vehicle for capturing lessons learned in the project 
vhich vill aid in efforts to replicate its activities elsevhere in 
India. 

This paper outlines the key questions and issues vhich should 
be monitored during project implementation and serve as a basis for 
interim and final evaluations. It then suggests a methodology for 
collecting the data necessary to address those questions. 

KEY MANAGEMENT QUESTIONS 

The CTD's monitoring and evaluation system should provide for 
a steady flov of information to CTD and A.1.D managers regarding 
the status of project implementation. These information flows 
should be designed to answer managers' probable questions relating 
to levels of project inputs, outputs. purpose and goal. Summarized 
below is a preliminary set of questions vhich may be used as a 
basis for data collection, along vith a fev key indicators 
corresponding to each project level. 

The & of the CTD project is to accelerate the pace and 
quality of technology innovation for products. and production 
processes in industries important for economic development in 
India. Thus, at the goal level, monitoring and evaluation will 
seek to provide information to answer the following questions: Has 
the rate of commercialization of nev products by businesses in 
target sectors increased? Has the application of state-of-the-art 
technical tools by these businesses expanded? Key indkcarors to 
address goal-related questions will be the numbers of products 
commercialized and sold by beneficiary businesses. and the number 
of firms assisted by the C m  vhich have succeeded.in 
commercializing products. 

The purpose of the project is to develop and improvs-Zhe 
technology resources needed for economic grovth in India, taking 
Bangalore as an initial model. To determine the project's progress 
in achieving its purpose, the monitoring system should provide 
information to answer questions such as the folloving: Has the CTD 
established itself as an operationally effective agency for 
identifying and supplying components missing from the technology 
infrastructure? Has CTD assistance provided industry, including 



small- and medium-scale enterprises, increased access to needed 
technology? Has the assistance contributed to businesses' ability 
20 produce and commercialize new products? Has the training 
:~rovided through CTD programs increased the trainees' capacity to 
:cr-ribute to the application of technology in their businesses and 
,.--- -ies? Hov many joint ventures and start-up firms have been 

es~at-. . .G vlth ast:r=zncs from the CTD8s brokering activities? 
Was the :TD succeeded in increasing productive interactica among 
industry, academic institutions and government regarding technology 
deve:-pment and application? Key indicators to measure in 
addrtssing purpose-level questions will include the numbers Of 
joint ventures and start-up firms established with CTD assistance: 
the number of contacts established among key groups (committees. 
meetings, etc.); the number of facilities available to assist 
businesses in their production processes: the number of industry- 
oriented courses available in target fields; the numbers of 
businesses and individuals reporting benefits from CTD assistance; 
and the percentage of CTD activity costs paid by industry. 

Project outouts will include a range of activities intended to 
d a n c e  industry's access to technology: establishment of applied 
technology centers; training programs: assistance in production 
testing. scale-up and market analysis; curriculum development: and 
other activities. A.I.D. will provide technical assistance to the 
project through inputs to include funding for consultancies. 
training, and equipment. Questions regarding project inputs and 
outputs will include the following: Are applied technology Centers 
being established in the time frames anticipated? Are 
industry-oriented training programs and curriculum development 
activities being established? Is equipment needed for technology 
application being procured? How many individuals are being 
trained? How many individuals have participated in study tours? 
How many businesses are being assisted, and through what types of 
activities? What are project expenditures for A.1.D.-supplied 
inputs. and how do they compare to planned expenditures? Key 
indicators will include the numbers of businesses and individuals 
assisted., the number of courses and curriculum development 
activities established, and records of procurement and usage of 
equipment. 

During the project's initial stages. managers should be 
provided feedback documenting the progress of the CTD's start-up 
process and identifying any problem areas which arise. Questions 
to be answered-will include the following: Are propusals for 
activities being submitted to the CTD according to expected time 
frames? Is the quality of these proposals proving sufficient for 
their acceptance? In cases where technical assistance is provided 
for proposal preparation, has that assistance proven adequate? Key z 
indicators will include the numbers of focus group meetings. 
numbers of proposals reviewed and accepted, and percentage of 
favorable reports from focus groups regarding technical 
assistance. 



Monitoring and evaluation should also provide information 
regarding project impacts on significant socioeconomic indicators. 
although these are not specified as explicit project objectives. 
Related questions may include the following: How have CTD 
activities impacted on employment in participating businesses, 
including employment of women? How have project activities 
contributed to agricultural production through research 
applications in areas such as dry-land farming7 Has the project 
contributed to decreasing food wastage and to labor-saving for 
women as a result of the application of food processing 
technologies7 

DATA COLLECTION PLAN 

Oversight of the CTD's monitoring system within A.I.D. will be 
the responsibility of the designated CTD project officer in the 
office of Technology Development and Enterprise. Within the CTD. 

- the Secretariat will be responsible for coordinating data . 
collection and reporting through the focus groups. and transmitting 
the products of these efforts to A.I.D. The focus groups will act 
as channels for data from the individual activities carried out 
under their sponsorship, delegating responsibility for provision of 
data to managers of each activity as appropriate. The A.I.D. 
project officer will work with the CTD Secretariat and focus group 
representatives to develop the monitoring system and its component 
mechanisms, and to adapt them as necessary to fit changing 
activities and information needs during the life of the project. 
The A.I.D. project officer will perform periodic site visits to 
review and identify any problem areas in the data collection 
process. It is also recommended that the project officer 
periodically verify project achievements and reassess needs of 
target industries through informal surveys of beneficiary 
businesses. 

The data collection plan for the project is outlined below. 

Baseline Survey 

As noted in the project implementation plan, proposals 
submitted to the CTII will include analyses of :he existing sources 
of supply of the services to be provided. These surveys can be 
supplemented and corroborated -by independent assessments 
-commissioned from local research institutions. Activity'4pecific 
baselines can then be established to cover the key conditions which 
each CTD initiative is intended to affect. 

Before attempting to establish a project-wide baseline. A.I.D. 
and CTD project managers should consider a number of factors. The 
potential costs, in time and resources required for gathering 
baseline data, should be weighed against the estimated benefits of 



providing a resource for measuring project impacts. A crucial 
factor to be considered is the degree to which a causal 
relationship can be reasonably traced between CTD activities and 
changes in the conditions to be measured. 

??e possible set , ~ f  project-wide baselines could be created 
through measurement of selected data regarding status of target 
industries in Karnataka: (1) the number of foreign collaborations 
(joint ventures) approved in target fields, such as food processing 
and informatics: (2) the number of industrial licenses issued for 
products and processes in target fields: (3) product sales levels 
in target fields. Statistics for product and process sales may not 
be available at the degree of specificity required to relate them 
to CTD activities. In that case. the baseline survey will need to 
identify and investigate sources of raw data. Such an effort may 
be considerably time-consuming. and the feasibility of drawing 
causal relationships between CTD activities and changes in the data 
will be limited. Another methodology would involve survey of 
randomly selected businesses in the target sectors, to be followed 
up with repeat interviews during the project's interim and final 
evaluations. This sample would serve as a control group against 
which the performance of A.1.D.-assisted businesses might be 
compared. An important caveat to consider is that government 
policy changes constitute the principal determinant of change in 
numbers of foreign collaborations and industrial licenses. This 
increases the difficulty of isolating and attributing impacts to 
CTD assistance. 

An alternative set of indicators can be studied for a baseline 
survey which may entail less expenditure of time and effort. These 
indicators are listed below, with principal data sources suggested 
for each indicator. Project managers will wish to define the data 
to be sought-in greater detail. 

Indicator Suusested Data Source 

Number of industry-r.elaSed Survey of polytechnic/institute/ 
courses offered in target university syllabi; interviews 
fields with staff and faculty 

Number of existing facilities Interviews with industry 
for assistance with production associations 
testing, scale-up. market 
testing 

. ~ -  
Number of existing mechanisms Interviews with representatives 
(meetings. committees, etc.) of key agencies in industry. > 
for interaction among industry, academia, and government 
scientific organizations, and 
government to coordinate 
technology development 



Follow-up data collection incorporated in interim and final 
project evaluations, including interviews with key informants. 
should seek to identify and describe the role of project activities 
in effecting changes in these conditions. 

Reuortins Plan 

The CTD Secretariat will coordinate a system of ongoing 
reporting using data provided by each focus group. The focus group 
will report on its own activities, and summarize activities of each 
project carried out under its sponsorship. The Secretariat Will 
submit reports to A.I.D. on a quarterly basis. according to a 
schedule and format to be agreed upon between the CTD and A.I.D. at 
project inception. These reports should contain concise and timely 
records of the status of project achievements in terms of the key 
indicators, which may include the foll0Wing: 

-- number of focus group meetings 
-- number of proposals reviewed/accepted 
-- number of businesses assisted (break down by activity: number 

assisted in product testing. market analysis. etc.1 
-- number of individuals trained (disaggregate by gender) 
-- number of study tour participants (disaggregate by gender) 
-- number of person/days of consultant services provided 
-- number of courses offered 
-- number of curriculum development activities 
-- numbers of conferences, seminars; and other activities to promote 

industry/academia/government interaction 
-- number of joint ventures/start-up firms formed 
-- number of new products commercialized with CTD assistance 
-- record of equipment procured 
-- record of equipment usage 
-- summary of post-activity questionnaire responses 
-- expenditures for each activity (budget and actual) 
-- total expenditures in quarter (budget and actual) 
-- cumUatlve disbursemen?s 
-- percentage of activity costs paid by industry 

In addition to quarterly reporting of disbursement levels. the 
CTD Secretariat.,bas planned to employ independent auditing and 
accounting concerns to oversee and report on the Center's 
accounts. Data submitted quarterly on costs of each project 
a-dvity-may-belneasured against outputs to provide a basis for 
assessing cost-effectiveness and efficiency. including comparisons 
across project activities. Quarterly reports will also contain a 
brief narrative describing planned activities. any problem areas 
which have arisen. and follow-up on corrective action taken 
regarding previously reported problem areas. Changes in membership 
of focus groups, the CTD Secretariat and Governing Board should 
also be noted. 



It is suggested that the CTD produce a descriptive annual 
report suitable for wide distribution after its activities have 
reached the implementation stage. As well as serving as a feedback 
mechanism for the various donor agencies, such a report would 
assist in disseminating "lessons learned* for use in replication of 
the CTD's activities. 

Beneficiary Databases 

The CTD will establish standardized databases to provide a 
record of businesses and individuals assisted through its 
programs. These databases will be supplied with information 
collected by the managers of each activity prior to or at the 
outset of assistance. The databases will serve as a basis for 
measuring project impacts over time, and have the potential to 
serve additional purposes for the CTD and for industries 
participating in the project. For example. they can eventually be 
used as a means of identifying individuals trained in specific 
fields, OK businesses capable of supplying a specific component. 
The databases will contain a set of a few key data on each 
individual and business assisted, which may include the following: 

For individuals: name; address: gender; place of employment; 
position; salary, if possible; type and duration 
of training or other assistance provided: cost of 
assistance to individual or employer. 

For businesses: name: location; type of business; types of 
products produced; production levels; some 
measure of income (sales. net income/profit, 
value added); number of employees. disaggregated 
by gender; nature and source of assistance; cost 
of assistance to business. 

Post-Activity 0ue.s.tionnaires 

Where feasible, managers of CTD programs and activities should 
administer brief questionnaires to individuals and businesses 
assisted, following completion of the training program oi other 
activity. This feedback will assist the CTD in modifying its 
programs in response to participant reactions and needs. 
Questionnaires may include the foll-owingtypes of questions: 

- - How would you assess the quality of the course or technical 
assistance (excellent, good, fair, or poor)? 6 

- - Did the course/assistance meet your needs and expectations? 
-- How will the training/assistance received help you in-your 

work/business? What changes do you expect? -- (For trainee) Was the material presented new to you. or did 
it repeat something you already knew? 



- - (For business) Is the assistance you received through the 
CTD available to you from any other sources? If so, vhat 
are they? How would you compare the quality and cost of 
alternate sources' assistance to that of CTD services? 

- - Do you have any suggestions for improvement of the course or 
assistance? 

For cases in which technical assistance is provided to the CTD 
itself or to one of the focus groups. the individuals assisted 
should complete a similar questionnaire. 

Responses to these questionnaires should be summarized in the 
CTD's quarterly reports, e.g.. 70% of trainees rated the course as 
good to excellent. etc. 

Evaluations 

Independent evaluations of the CTD's operations and individual 
project activities will be scheduled at two interim points during 
the project. and following its completion. Timing of the first - 
evaluation will depend upon the progress of project implementation. 
but it should be conducted approximately two years after the 
project's inception. The second interim evaluation should take 
place between the third and fourth years of the project. A final 
evaluation will be performed following project completion. TO the 
extent feasible, these evaluations will be collaborative. involving 
participation by the CTD1s management, members of focus groups. and 
managers of representative project activities, along with A.I.D. 
representatives and consultants. 

Evaluations will seek to answer the key questions regarding 
the project's achievement of its goal and purpose, and its 
effectiveness in delivery of inputs and outputs. Information d r a ~  
from the administrative records outlined above will provide the 
basic empirical foundation for these assessments. Project 
databases can be.llsed.to identify a sample of beneficiaries for 
case study. The sample should provide representative selection 
from the full range of CTD activities, including: (1) different 
categories of activities, e.g., training programs and centers for 
applied technology: (2) activities employing various technological 
~toolsu, such as biotechnology and informatics; and ( 3 )  key 
industries signalled for CTD activity, such as food processing and 
computer hardware and software. The sample should also be selected 
to illustrate impacts on small- and medium-scale industry-.and on 
women. 

Providing answers to goal- and purpose- level questions should 
constitute a special focus of these evaluations. For example, 
assessment of training programs should examine the effectiveness of 
the training provided in increasing trainees' capacity to 
contribute to application of technology in their businesses. This 



assessment will utilize interviews with trainees' employers as well 
as the trainees themselves. and examine responses to post-training 
questionnaires. Evaluation of assistance to businesses (e.g., 
through applied technology centers) will use information provided 
by project databases, with follow-up case studies to track changes 
in business sales, profits, product lines, etc. Case studies will 
seek to determine if and how businesses1 access to the technology 
needed for their production processes has increased following the 
CTD's assistance. Tracing levels of industry support for CTD 
activities will aid in assessment of the project's sustainability. 

Evaluations will also provide follow-up study of conditions 
measured for project-wide and activity-specific baselines. For 
example, interviews with representatives of target groups in 
industry, academia. government, and financial institutions will 
seek to gauge the CTD's impact on levels of productive interaction 
among those groups. 

Special Studies 

Special studies may be scheduled when needed to provide 
in-depth information on issues of particular interest, or as a 
means of spot-checking problem areas. Some possible topics might 
include the following: 

- - studies of constraints (if any) to entry of women in 
particular industries, job categories, or management positions 
within industries; 

- - case studies to examine the impact of project activities on 
socioeconomic conditions, e.g., effects of biotechnology research 
applications for dry-land agriculture on food production and 
employment; 

-- study of project impacts on buyer-supplier linkages and other 
problems of small- and medium-scale enterprises in target sectors. 

coordination of the CTD Monitor in0 System 

It is suggested that the CTD consider hiring one person, 
either full- or part-time, to coordinate the flows of information 
described-.above. The CTD will suyyest, subject. to A.I.D. approval, 
the-most effective means of producing quarterly reports and 
databases. A low-cost computerized system utilizing simple 
computerized spreadsheet and database and/or word processing :: 
programs will most likely be sufficient for project needs. 
Technical assistance in carrying out monitoring activities may be 
accessed through the A.I.D. project officer and Evaluation Office. 



The estimated budget for monitoring and evaluation activities 
is $300.000, representing 3 percent of the project budget of $10 
million. This amount will cover three evaluations, monitoring 
assistance to the CTD as needed, and procurement of basic computer 
hardware and software for the computerized management information 
system. 



b a r  Mr .  Steven, 
Please r e f e r  t o  your letter dated 

15th February, 1989 regarding Projec t  Grant 
Agreement f o r  the Centre f o r  Technology 
Devd opment. 

2 .  I an pleased t o  infonn you tha t  Govt. 
af India has no objection to the prWisions  
contained i n  the  Projec t  G r a n t  Agreement 
between I C I C I  and USA f o r  Centre f o r  
Technology Deoelopment. I sha l l  be g r a t e  
f u l  if an mount of $ 3.00 mil l ion is made 
ava i lab le  f o r  t h i s  p ro jec t  and a l so  take 
f u r t h e r  necessary ac t ion i n  regard t o  the 

- f i n a l i s a t i o n  of the  agreenent prwidinQ f o r  
t o t a l  assis tance of $ 10 mi l l i an  over  the  
l i fe  of the project. Go*. of India has no 
objection t o  your s igcing t h i s  agreement 
with I.C.I.C.I. 

Elr. Steven J. ~reundl ich ,  
Chief (Acting) , 
Office o£ Emjects,USAID, 
a e r i e a n  Bnbassy, 
New Delhi. 

A N S E X  "L" 
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z"S?EFACE 
-- UNIVERSITY OF P W N A  

c h l  ! C I - 

t~,C;CORDING TO THE THEORY OF ECONOMICS, THE C R I T I C A L  FACTORS 

OF FRODUCTION ARE LABOUR , RAW MATERIALS AND CAFITAL.  THERE 1 6  

~4!.'!14 A FOURTH FACTOR THAT I S  OVERRIDING THE OTHER THREE. 

I T I S  TECHNOLOGY AN13 I T  HAS BECOME . THE MOST C R I T I C A L  FACTF!F: 

A1.L NATIONS NOW SEE. TECHNOLOGY AS THE ENGINE THAT LIRIVES 

TbIEIR ECONOMICS. NO COUNTRY CAN SURVIVE I N  A GLOBAL ECONOMY 

b l l T H  AHSOLESCENT F A C I L I T I E S .  THE WORLD. AT PRESENT I S  WITNESSING 

TREMENDOUS FORCES OF THE TECHNOLOGICAL CHANGES . THESE FOKLE; 

L4OULU BE THE MANAGEMENT OF CONTINUOUS CHANGE, CONTINUOUS MODIF I -  

C n r I O N S  I N  S e I L L S  OF WORKS FORCES, ANn THEREBY RE-EDUCATING 

& RE-TRAINING OURSELVES. 

'!VEH THE YEARS, I N D I A  HAS ALSO B U I L T  A VAST FOOL OF SCIENTIC 

WID TECHNOLOGICAL TALENT 4ND WITH THE APPLICATION OF TECHNOLOGY 

( I !  THE MULTITUnE OF OPPORTUNITIES, NEW BUSINESS t JOBS 

WOULD HE CREATED I N  THE INDUSTRIAL C I T I E S  I N  I N D I A  I T t l E  

I FUTURE. POONA I S  A V I T A L  PART OF THE COUNTRY'S GROWING 

JI\IOL!STRY. I T  I S  OBSERVED THAT NO C I T Y  OTHER THAN FOONA, 

r(JL1A'i. I N  ODDITION, THERE ARE LARGE NUMBER OF RESEARCH LAPO 

F:ATDRIES $ GOVERNMENT ESTABLISHMENTS I N  POONA, WHEREIN CONTINUOUS 

IL:ESEARCH & DEVELOPMENT A C T I V I T I E S  I N  THE F I E L D  BY ELECTRONICS 

I R K E  PLACE. THE GOVERNMENT HAS ALSO ESTABLISHED A DEVELOFMENT 

CENTRE I N  ELECTRONICS AT POONA. 

'137 SMALL SCALE INDUSTRIES, THERE I S  AN EXTENSION CENTRE OF 

: I >  I 1 1  I I I r I INSTI T! ITT I r I~FFERS E I ~ ~ L I Y  r-!7tl l lr i l I 



'C:K'VICE FACIL IT IES .  ALL THESE THINGS CREATED A DYNANISM I N  THE 

"?OWTH OF POONA AS AN INDUSTRIAL CITY.  THIS CITY HAS NOW 

SURROUNDED FROM ALL SIDES BY DEVELOPING INUUSTRIAL nREAS . 
. 'ilS ALSO S IGNIF IES  AN ALL ROUND DEVELOPMENT I N  TERNS f?F JL!D 

'HE STANDARD OF L IV ING.  THEREBY, THERE I S  A RAPID SOCIAL 

IRANSFORMAT ION OF POONA DUE TO INDUSTHIALISED CITY.  

.+E DATA AND INFORMATION WHICH WE HAVE C O M P I ~ ~ ~  FOR THIS DAr-ci 

. . .  !C!K WILL REFLECT THE ABOVE FACTS., WE HAVE PUT I N  A SFECIAL 

-FORTS TO COLLECT THE AUTHENTIC LATEST INFORMATION AS FRE 

. POSSIRLE FROM THE VARIOUS SOURCES AVAILABLE. WE TAKE THIS 

'~~FOR'iUNITY TO THANK THE FOLLOWING AGENCIES FROM WHERE THE 

L'IFORMATION HAS BEEN COLLECTED EITHER THROUGH PUBLISHED BOOKS/ 

OCUMENTS OR THROUGH DIALOGUES WITH THE CONCERNEU PERSONS - 

. MAHRATTH CHAMBER OF COMMERCE 8 INDUSTRIES 

. Ll IREC7 ORA? E OF INDUSTRIES, GOVT DF MAHARASHTRA 

. M I  T CON 

. M s F C/I F C / W  M n c 

. GOVT. IIEPARTMENTS, THE EMPLOYMENT EXCHANGE, LABOUR OFFICE k T C  



MAHARASHTRA CONTINUES TO HOLD I T S  PREMIER 

POSITION ON THE INDUSTRIAL SCENE I N  THE 

COUNTRY WITH A SHARE OF 24.7% I N  THE 

NATIONAL INDUSTRIAL OUTPUT DURING 1985. THE 

POLICIES TOWARDS INDUSTRIAL DIVERSIFICATION 

FURSUEII BY THE STATE GOVERNMENT, HAVE LARGELY 

CONTRIBUTED TO MAHARASHTRA'S NO 1 RhNK 

I N  THE NATIONAL OUTPUT OF 13 OUT OF 16  MAJOR 

INDUSTRIES. THE STATE ACCOUNTS FOR A SIGNIFICANT 

SHARE I N  SOME OF THE MODERN INDUSTRY GROUP L I K E  

CHEMICALS, METAL PRODUCTS, ELECTRICAL MACHINERY 

AND FETROLIUM PRODUCTS. 

THE SOUND INDUSTRIAL BASE DEVELOPED I N  THE 

STATE CONTINUES TO STIMULATE FURTHER GROWTH 

OF INDUSTRIAL ACTIVITIES. OF THE TOTAL NUMBER 

OF 11587 NON-GOUT. COMPANIES NEWLY REGISTERED 

WITH THE REGISTRAR OF COMPANIES DURING 1983-84, 

2 7 9 6  I .E. OVER 24X, WERE I N  THE STATE OF 

MAHARASHTRA. I N  REGARD ' T O  THE LETTERS O F  

INTENT AND THE INDUSTRIAL LICENCES ISSUED 

DURING THE FINANCIAL YEAR 1984-85, MAHARASHTRA 

LEADS THE REST, HAVING SECURED 230 OUT OF THE 

TOTAL 1266 LETTERS OF INTENT AND 143 OUT O F  

I . 3 ? ?  .;*. 
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955 INUUSTRI A L  LICENCES GRANTED . 

ONE FAVOURABLE ASPECT OF THE INDUSTRIAL ENVIRON 

-MENT I N  THE STATE I S  THE OVERALL SATISFACTORY 

POWER POSITION. THE DYNAMISM I N  THE INDUSTRIAL 

SCENE OF MAHARASHTRA HAS BEEN FURTHER ACTIV ISED 

EIY SOME OF THE RECENT DEVELOPMENTS. THREE 

INDUSTRIAL ESTATES EXCLUSIVELY FOR SETTING U P  

ELECTRONICS INDUSTRY ARE BEING DEVELOFEn NEAR 

NAGFUR, NAGAR ex AuFic l lwasnn. THEREBY, MAHARASHTFIA 

STATE WILL TAKE RAPID PACE FOR ENHANCING I T S  

SHARE I N  THE GROWTH OF ELECTRONICS INDUSTRY 

I N  THE FORTHCOMING YEARS. 

POONA I S  KNOWN FROM TIMES, IMMEMORIAL FOR I T S  

MULTIVAROUS A C T I V I T I E S  ANLl TYPICAL CHARACTER NOT 

ONLY I N  THE STATE BUT ALSO THROUGH THE COUNTRY. 

I T  HAS BEEN THE CENTRE OF EDUCATIONAL AND 
i 

THE CULTURAL A C T I V I T I E S ,  HOME OF P O L I T I C I A N S ,  

SOCIAL WORKERS AND A SOURCE OF INSPIRATION FOR 

PROFGRESS &NU DEVELOPMENT I N  ALL SPHERES OF 

L I F E .  TRUE TO I T S  R I C H  HERITAGE OF BEING A 

CENTRE OF EDUCATIONAL, CULTURAL AND SOCIAL 

F I E L D S  OF A C T I V I T I E S ,  I T  HAS KEPT FACE WITH 

THE CHANGING TIMES AND HAS COME UP AS 

SECOND LARGEST INDUSTRIAL TOWN I N  THE STATE. 

PAGE-NO- : -> 



UMVERSrrY OF POONA 
Gancshkhrd FUNE- 41 I UO7. 

EARLIER THE CITY HAD NO LOCAL TRADITION OF 

LARGE SCALE TRADE OR COMMERCE. I T  HAS BEEN A 

TYPICAL MIDDLE CLASS COMMUNITY. NONE OF ITS  

LEADING ENTREPRENEURS TODAY CLAI.MS A TEXTILE 

RACKGROUND WHICH WAS THE MAJOR DETERMINENT I N  

THE SUCCESS OF MANY PROMINENT BUSINESS HOUSE 

I N  OTHER PARTS OF INDIA .  ON THE OTHER 

HAND, ANOTHER UNIOUE FEATURE OF THE INDUSTRIAL 

INFRASTRUCTURE I N  AND AROUND POONA I S  THAT 

MAJOR PART OF THE SMALL SCALE SECTOR I S  TECHNO . 

-LOGICALLY ORIENTED. 

I N  1960, THE MAHARASHTRA INDUSTRIAL DEVELOPMENT 

CORPORATION (MIDC) UNDERTOOK DEVELOPMENT OF A 

LARGE INDUSTRIAL AREA OF 4000 ACRES I N  THE 

PIMPRI-CHINCHWAD & RHOSARI INDUSTRIAL COMPLEX. 

A LARGE NUMBER OF INIIUSTRIES, BOTH LARGE SCALE 

& SMALL SCALE, HAVE ALREADY BEEN ESTABLISHED 

I N  THIS AREA HUT THE DEVELOPMENT OF THIS AREA 

BY MIDC, HAS FURTHER HELPED THE PROCESS OF 

INDUSTRIALISATION I N  POONA. THE RESULT I S  THAT 

THERE ARE MORE THhN 5000 UNITS I N  TOT0 I N  

AND AROUND FOONA CITY,  AS ON TODAY. 

THE FACTS % FIGURES MENTIONED I N  THE FOLLOWING 

PAGES RELATE TO THE POONA METROPOLITAN REGION 

COVERING THE AREAS UNDER FUNE MUNICIPAL CORFORA 

-TION, PUNE B KIRKEE CANTONMENT BOARDS AND 

FIMPHI-CHINCHWAD MUNICIPAL CORPORATION, SPREAD 

PAGE-NO- : -7 



OVER THE LARGE AREA OF AROUNU 1500 SP KNS. 

THE FORMER AREA CAN HE CALLEn AS ZONE 1 h 

LATTER AS ZONE-2 . THE DISTRIBUTION OF INDUSTRIES 

I N  ZONE-2 I S  MUCH MORE COMPACT t CONCENTRATED 

ON THE OTHER HAND THE !3ISTRIPUTION OF INDUS 

-TRIES I N  ZONE-1 I 5  MORE OR LESS SCATTERED 

AROUND POONA CITY , NAGAR ROAD , HADAFSAR , GULTEKDI , 
SATARA ROAD AND KOTHRUD. THE LARGE NUMBER OF 

SMALL SCALE INDUSTRIES ARE I N  ZONE-1 (62%) AND 

LARGE PORTION OF LARGE & MEDIUM AREA ARE I N  

ZONE-2 (65%) . A DETAILED L I S T  OF 44 LARGE UNITS 

I S  DEPICTED I N  SECTION 3.11 WHILE A L I S T  OF 88 

MEDIUM SCALE INDUSTRIES I S  SHOWN UNDER SECTION 3.12. 

THE IMPORTANCE OF THE SMALL SCALE SECTOR I N  

THE INUUSTRIAL PROFILE I S  ILLUSTRATED BY THE 

FACT THAT THEY ACCOUNT FOR NEARLY HALF OF THE 

TOTAL EMPLOYMENT GENERATED 6ND MORE THAN ONE- 

THIRD OF THE TOTAL TURNOVER I S  FROM THE SMALL 

SCALE SECTOR. MORE THAN ONE THIRD OF THE 

TOTAL INVESTMENT I S  ALSO DONE I N  THE SMALL 

SCALE SECTOR AND ABOUT 14% OF THE TOTAL 

EXPORTS COME FROM THIS  SECTOR. THE PRODUCTS 

MANUFACTURED BY THE SMALL, SCALE INDUSTRIES 

COULD HE BROADLY CLASSIFIED AS 

A. CONSUMABLES . 
H. EBUIPMENTS % COMPONENTS I N  INDUSTRIAL APPLICATIONS. 

ON THE OTHER HAND, PRODUCTS MANUFACTURED BY 
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THE LARGE & MEDIUM INDUSTRIES REQUIRE SPECIALISED 

TECHNOLOGY WITH HIGH PRECISION AND ACCURACY 

T H I S  TECHNOLOGY WAS IMPORTED I N  MOST OF THE 

CASES BY COLLABORATION AGREEMENTS WITH FOREIGN 

DEVELOPED COUNTRIES L I K E  JAPAN, U.S.A. WEST GERMANY 

U .K & FRANCE. 

1.3 NEW DEVELOPMENTS & TECHNOLOGY PARE --- ------------ - ---------- ---- 
T H I S ,  HOWEVER DOES NOT MEAN THE PMR HAS 

REACHED THE SATURATION LEVEL, BUT THE PROCESS 

HAS BEEN SET I N  MOTION AND NEEDS MUCH LESS 

MOTIVATIONAL EFFORTS. THE DEVELOPED PART 

AND THE DEVELOPING PARTS OF THE ZONES HAVE 

DIVERSE PROBLEMS. I T  I S ,  THEREFORE, FELT THAT 

BY AN[! LARGE THE PROMOTION OF NEW UNITS I N  

THE UEVELOPED PARTS SHOULO RE OF THE NATURE 

OF ANCILLARY UNITS TO LARGE SCALE UNITS,  THE 

NURSING OF S ICK UNITS AND TO ASSIT  THE E X I S T  

-1NG ONES I N  SOLVING THEIR MARKETING PRORLEflS. 

THEREFORE, DIRECTORATE OF INDUSTRIES OF GOVT 

OF MAHARASHTRA HAS PREPORED THE ACTION PLAN FOR 

1983-88.  THE DIALOGUES WITH THE LOCAL PEOPLE AND 

ILIENTIFICFITION OF LOCAL TALENT AND S K I L L S  I S  

THE BASIS  OF THE ACTION PLAN I N  THE DEVELOPING 

AREAS. A GENERAL SURVEY HAS BEEN MADE FOR T H I S  

PURPOSE. - 
SECONDLY, THE STATE GOVT. HAS ANNOUNCED A PLAN 

TO SET UP A SPECIAL ELECTRONIC INDUSTRIAL ZONE 

A T  RHOSARI. THESE AND THE OTHER NEW DEVELOPMENTS 



WILL G I V E  A FURTHER PUSH TO THE TECHNOLOGY 

Y TELDII\JG SOPHISTICATED PRDTIUCTS . T H I S  WILL BE 

FURTHER ENHANCED WITH THE ESTABLISHMENT OF 

TECHNOLOGY PAR}:: I N  POONA UNIVERSITY,  SOME SORT 

OF INUUSTKY/UNIVERSITY CO-OPERATIVE RESEARCH CENTRE 

AN13 SETTING UP SUF'ER COMPUTER CENTRE AT UDYDG HHAVRN 



1 POPULATION 
RURAL 
URBAN 
TOTAL 

LIENSITY OF POPULATION 
Z LAND AREA 

AREA SOWN (000 HECTORS) 
FORESTS (000 HECTORS) 
UNCULTIVATED (000 HECTORS) 

1981 CENSUS 1985 (APP! 
4 .08 CRURES 4.68 CRURES 
2.20 CRORES 2.80 CfiORES 
6 -28 CRORES 7.48 CRORES - 
2 0 4  PER SO KM ( 0 %  & Lns,s l 7 U 1  *r-!rj 

1 8 2 4 8  (NET) 19915 (GROSS) 
5326 
2766 

. .3 IRRIGATION 
POTENTIAL (000 HECTORS) 2306 
U T I L I S A T I O N  (000 HECTORS) 1896 

.4 MAJOR CROPS :RICE, WHEAT, JOWAR, P A J A R I  , SUGARCANE, MAIZE, TUR LGL,  
VARAI,  CEREALS, ONIONS, GROUND NUTS, POl.ATO. 

?4 OUTTURN OF FRINCIPAL CROPS (1981 DATA) ------- -- --------- ----- 
CROPS ----- 
R I C E  
WHEA r 
3ClWAR 
PAJRI  
A L L  CEREALS 
CILL PULSES 
A L L  FOOLGRAINS 
SUGAR CANE 
COTTON 
GROUNDNUT 

THE PERCENTAGE FIGURES WILL SPEAK FOR THE COMPAFiATIVE PICTURE LIF 
MAHARASHTRA STFITE AND I N D I A .  EVEN THOUGH THETRELATES TO THE YEAR 1781. 
I T  I S  HOPED THAT COMPARATIVE PICTURE WOULD NUT HAVE CHANGED MUCF 
F O R  THE YEAR 1985 ALSO. 

. PER CAPITA INCOME RS.2625 AS COMPARED TO I N D I A ' S  RS 1368 
(BASED ON 1 9 8 3  DATA) 

b NO OF DISTRICTS 30 

7 NO OF TOWNS 28 9 
NO OF VILLAGES 38661 



POWER 

INSTALLED CAPACITY 1983-84 
1984-85 

MAXIMUM DEMAND 1983-84 
1984-85 

4686  NW. 
5 8 1 6  M W .  

3650  MW. 
3 9 1 9  WW. 

GENERAT ION 1980-81 18689 MILLION KWH 
1981-82 19768 9 1 

1782-83  20938  9 7 

1983-84 22923 7 I 

1784-85  2 4  174 9 I 

DETAILS OF GENERATION FUR 1984-85 
I HYURO 4452 MILL ION KWH 
2 THERMAL 17984 I I 

3 GAS TURHII\IE 1738 1 1  

TOTAL 2 4  174 MILL ION KWH 

%NUUSTRIAL - L.T.  
H.T. 

TOTAL 

SHORTFALL 3 4 5 6  MILL ION KWH 
NO OF VILLAGES ELECTRIFIED 1983-84 3291 4 

1984-85 33402  



THE INJXSTRIES IN MAHARASHTRA ARE MAINLY CONCENTRATED IN 

THESE THREE DISTRICTS COVER 25% OF THE POPULATION h 8.5% 

OF AREA HUT CONTRIBUTES TO 82% OF PRODUCTION, 7 1 Y  OF 

EMPLOYMENT AND 70% OF INVESTMENT. THE PER CAPITAL ADDED 

VALUE OF THE WHOLE MAHARASHTRA STATE IS RS 728 BUT FOR 

THESE DISTRICTS COMBINED, IT IS RS 1634. 

UPTO 1960, MAINLY, CONSUMABLE PROtlUCTS WERE BEING MANU- 

FACTURED BY THE INDUSTRIES IN MAHARASHTRA, BUT SINCE LAST 

25 YEARS THE PICTURE IS CHANGED. NOW MAINLY CAPITAL GUOUS 

ARE PRODUCED SUCH AS MACHINERIES COMPONENTS, SPARE PARTS, 

PETROLILIM PROTUCTS, ELECTRICAL & ELECTRONICS ITEMS, CHEMICAL 

ETC . TATAS , PIRLAS , M~FATALALS , KIRLOSKARS , SARAPHAI , GARWARES , 
WALCHfiNU ARE THE MAIN BUSINESSS HOUSES IN MAHRRASHTRA 

MANAGING THE INDUSTRIAL SCENE. 

ANOTHER CHANGE DURING LAST FEW YEARS IS THAT, NEW DISTRICTS 

ARE DEVELOPING WITH VARIOUS INDUSTRIAL ESTALISHMENTS. THEY 

ARE NASIK, AURANGABAD, KOLHAPUR, NAGPUR, JALNA ETC. THUS ns 

. ON TODYA, MEDIUM & SMALL INDUSTRIES ARE LOCATED IN THE ABOVE 

MENTIONED DISTRICTS. 

IT IS OBSERVED THAT MAHARASHTRA CAN BE SAID TO BE THE 

BASTION OF INDIAN INnUSTRY, WHICH, IF GEARED UP HAS THE 

POTENETIAL TO SHOW THE WAY FOR INDIA TO BECOME INTER- 

/ 



NATIONALLY COMPETSTIVE. UNNERStTY OF FOONA 
GmhLbmd, PUPIS- 41 I w7. 

THE PRESENT SITUATION CALLS FUR BALANCEtI AF'PROACH TO SECTORAL 

DEVELOPMENT OF INDUSTRIES V I Z .  LARGE, MEDIUM & SMALL SCALE 

I WDUSTRIES . TOWARUS THAT EN13 , GRADED I NCENTBII VES ARE OFFERED 

TO INUUSTRIES OF VARIOUS SECTORS SO AS TO ACHIEVE MAXIMUM 

DECENTRALISATION, WITH EMPHASIS ON GROWTH OF ANCILLARY &NU 

SMALL SCALE UNITS AROUND THE B I G  UNITS I N  HLL 'THE UNDER- 

LIEVELDFED DISTRICTS OF THE STATE. THE HIGH INCREASE I N  SHE 

NUMBER OF REGISTERED SMALL SCALE UNITS I N  THE STATE FROM 

4 8 6 0  I N  1961  TO 80675  I N  1982, REFLECTS STATE GOVT'S PULICY 

FOR FROMOTION OF SMALL SCALE INUUSTRIES. AS AGAINST THIS,  THE 

NUMBER OF LARGE t MEDIUM INttUSTRIES I N  THE STATE I S  1900. 

THE DISTINGUISHING FEATURES OF .SMALL SCALE SECTOR I N  

MFIHARASHTRA ARE I T S  COMPARATIVELY HIGHER TECHNOLOGY OHIENTATIOI\I, 

AND SLIGHTLY MORE CAPITAL INTENSENESS WITH HIGHER OUTF'UT PKR 

U N I T  AND OUTPUT PER WORKER THCIN THOSE OF I T S  COUNTERPARTS 

I N  THE REST OF I N D I A .  

KEEPING THE OBJECTIVE OF HALANCE11 INDUSTRIALISATION OF THE 

STATE I N  MIND, 62 INDUSTRlAL AREAS HAVE BEEN FORMED AS 

FOLLOWS, THE MCIJOR EMPHASIS BEING ON UEVELOPING PARTS. 

e 
SR NO D I V I S I O N  NO OF INDUSTRIAL LANLI I N  F'USESSIOW 

AREAS HECTORS 

1 EONKAN 12 
2 WESTERN MAHARASHTRA, F'UNE H 
3 WESTERN MAH6RASHTFiA NASIE 6 

.= 
4 MARATHWADA 11 

J VIDARBHA AMARAVA T I  4 
6 V I DARBHA , NAGPUR 8 

TOTAL 49 



I N  THE DEVELOPED PARTS O F  THE STATE 
1 BOMBAY METRPOLITAN REGION 11 
2 FUNE METROPOLITAN REGION 2 

TOTAL 13 
GRAND TOTAL 62 

THE MAJOR P< THE MEDIUM SCALE INDUSTRIES ARE MCIINLY CUNCENTFiArEL~ 

I N  WESTERN MAHARASHTRA, PUNE NASIK  AND THE METROPOLITAN 

REGIONS. AND I N  THE REST PART OF THE STATE MAINLY SMALL SCALE 

UNITS ARE SITUATED. FURTHER, AS THE SUGARCANE - I S  THE MAIN CROP 

I N  THE STATE, THERE ARE AFFROXIMATELY 79 SUGAR FACTORIES I N  



I CITY PROFILE ---- ------- 

I F'OF'ULATION 

P.M.C. 

REST PUN€ 

GREATER FUNE 

1981 CENSUS 1985 ( A W "  

12 .C13 LAKHS 1 6  LAKHS 

4.83 LAEHS 8 LAKHS 

16.86 LAKHS 2 4  LARHS 

2 LAND AREA 266.68 SQ . KM . APP .OF POONA METROFOL I TON REG1 ON 

3 DENSITY 6 3 2 2  PER SO .KM. (ON THE HASIS OF 1981 DATA) 

4 CLIMATE MAXIMUM MINIMUM 

RANGE OF TEMPERATURE SUMMER 40 CENT. 26 CENT. 

WINTER 29 CENT. 19 CENT. 

SPRING 32 CENT. 21 CENT . 
5 RAINFALL 6 7 3  MMS (500  MMS JULY-OCT) 

1 EDUCATIONAL F A C I L I T I E S  (1984-85 DATA) NO OF 9TUDENTS CAPACITY NO OF .......................... 
NAME OF THE INSTITUTE GRADUATE POSTGRADUATE TOTAL TEACHEF,: 

................................... 
A. ENGINEERING 
1 - COLLEGE OF ENGG, POONCI-5 2015  128 2143  140  
2. COLLEGE OF ENGG, POONA-2 83 - 83 c: ._> 
3 .COLLEGE OF ENGG ,RHARCITI, VIDYCIPEFW 320 - 3 2 I:] 1 1  
4.COLLEGE OF ENGG, MAHARf9'SHTHQ ACADEMY 304  - 3 0 4  0 
5. COLLGE OF ARCHITECHTURE , FOONA-30 2 0 4 - 2 0 4  = J 

TOTAL 

H. LAW 

I . I L S  LAW COLLEGE, POONCI-4 1209 167  1376 8 
2. AHMVPS LAW COLLEGE, POONA-9 2 9 5  97 3 9 2  3 
3. SYMBIOSIS LAW COLLEGE, F'OONA-4 1243 1 5 0  1393 7 
4 .  HHARATI VIDYAPEETH'S NEW LAW COLLEGE 4 1 3  7 6  4 8 9  4 

TOTAL 3 1 6 0  4 9 0  3650  2 2  



NAME OF THE I N S T I T U T E  NO OF STUDENTS CAFACITY  NO 1 I I  

GRADUATE POSTGRADUATE TOTAL TEACl if ! 

M E D I C I N E  
R J MEDICAL COLLEGE 1190 231 1 4 Z 1  Z 7 1  
ARMED FORCES MEDICAL  COLLEGE 136 781 917 03 
n M SATHE HOMEOPATHEC MEDICAL COLLEGEISO - 15'.1 22 
COLLEGE OF  PHARMACY RHARAT I  V I D Y A F E E T 7 1 9  - - "'9  - 13 

TOTAL 1695 1CI12 2707 389 

AYURVEU 
T I L A K  AYURVEO COLLEGE 
ASHTANG AYURVEn COLLEGE 

TOTAL 653 26 679 4 8  

EDUCATION 
T I L A K  COLLEGE OF EDUCATION 213 118 331 20 
ADARSH COLLEGE OF EDUCATION 270 4 7  317 23 
ADHYAFAK MAHAVI  OYALAYA 100 - 1 I:: 1 1 

TOTAL 

COMMERCE 

RRIHAN MAHARASHTRA COLLEGE OF  COMM. 1534 249 
GARWARE COLLEGE OF COMMERCE 1479 124 -~ - ~~ ~ - -  ~ . --- 

~ S S  WADIA COLLEGE OF COMMERCE 1792 344 2136 27 
S T  VINCENT COLLEGE OF COMMERCE 319 81 400 3 
TII-ARAM JAGFINNATH COLLEGE OF  COMMERCE 279 - 
COLLEGE OF COMMERCE FOONA-18 167 - 

TOTAL 5570 798 6368 100 

ARTS ?< SC IENCE 

FERGUSON COLLEGE 1 6 1 1:) 190 
-, 

l 8 C I 0  114 
N WADIA COLLEGE &RTS 8 S C I E N C E  1615 1 0  01 91 
AHASAHEP GARAWARE COLLEGE OF  A % S 1297 101 1388 93 

TOTAL 



NAME OF THE INSTITUTE 

H.  ARTS B COMMERCE 

SCIENCE & 

PARK 
PAGE-NO- : 1 '' 

UNNERSrrY O F  POONA 
G~n&khmd, PUNE - 41 1007. 

NO OF. STUDENTS CAPACITY NO CIF ................................... 
GRADUATE POSTGRADUATE TUTAL TEACHEF; 

1. ST.  MIRA COLLEGE OF ARTS 8< COMMERCE 903 22 927 26 

2. SHAHU MANDIR COLLEGE OF ARTS Sr COMM. 1 0 4 8  110 1158 22 
3. ARTS 8. COMMERCE COLLEGE, HADAF'SAR 687 93 78!:1 15 
4. ARTS & COMMERCE COLLEGE PANDAVNAGAR 2 4 8  - 248 = J 

5. SYMBIOSIS SOCIETY'S ARTS D CONM.COL. 276 - 276 9 
6.S.K. COLLEGE OF ARTS D COMM.CHINCHWAD 992 83 1075 19 

TOTAL 

ARTS,SCIENCE & COMMERCE COLLEGE 

S F' COLLEGE 2223 130 2353 130 
POONA COLLEGE OF ARTS S C I .  % COMM 1572 179 1-75; 5b 

Y MOHITE COLLEGE OF ARTS S C I  . 8 CON. 770 133 903 24 
SANGHAVI KESARI COLLEGE 992 83 1075 1. 9 
MORDEN COLLEGE OF A/S/C 1790 125 1015 68 

TOTAL 

J.FACUTIWISE REGISTERED STUDENTS FOR DOCTORATE WITH POONA UNIVERSITY 

( DATA AS ON AUG 1986) 

FACULTY 

ARTS (LANGUAGES) 

SCIENCE 

LAW 

MEDICINE 

ENGINEERING 

COMMERCE 

ELIUCAT I ON 

A Y URVED 

- .  -- 

REGISTERED STUnENTS 

2 U I )  

34.4 



I 9 DEC I 

PAIZIi 
PAGE-NO- : i '. 

UNIVERSITY OF P W N A  
. . . BUSINESS PROFESSIONAL TRAINING COURSE@ 

.pobLhtnd. PUNE - 41 I 007. 

NAME t ADJJRESS OF THE INSTITUTE HEAD OF THE INSTITUTE TELEPHONE NO 

INSTITUTE OF MANAGEMENT DEVELOPMENT. DR P C SHEJWALKAR 53186 
AND RESEARCH 
FERGUSON COLLEGE CAMPUS, 
DECCAN GYMKHANA, FOONA-411004 

SYMBIOSIS INSTITUTE OF MANAGEMENT DR S P MUZUMADAR 5 7 6 2 6  
GANESH KHIND ROAD GEORGE JUDAH 
FOONA-411004 

q. AUDYOGIC TANTRA SHIKSHAN SANSTHA SHRI M D JAMBHEKAR 8 2 0 7 9  
M I X ,  C2, CHINCHWAD 
POONA-411019 

. . WESS WAnIA COLLEGE OF MANAGEMENT PROF NULKAR 
AND COMUTER SCIENCE 
POONA-4- 1 100 1 

M M CHANDRASHEKHAR AGASHE COLLEGE 
OF FHYSICAL EDUCATION 
GULTEKADI 
POONA-411037 

b .  M A E E R MAHARASHTRA INSTITUTE OF 
TECHNOLOGY 
F'UONA-411002 

C.T B R SOCIETY'S PUNE INSTITUTE OF 
COMPUTER TECHNOLOGY 
774, HHAWANI PETH 
POONA-2 

VISHWAKARMA INSTITUTE OF TECHNOLOGY 

JNANA PRAPOtlHINI'S INSTITUTE OF DH V C TANHANKAH 
COMPUTER MANAGEMENT % LEADERSHIP 
DEVELOPMENT 
510 SADASHIV PETH 
P N N  A - 4 u a ' ~  F0OPm - 4 Y X W  

0 .  DNYANESHWAR VIDYAPEETH'S ARHINAV DR M D APTE 
YANTRIKI MAHAVIDYALAYA 
I L S  LAW COLLEGE CAMPUS 
POONA - 4 1  1004  

. VAIKUNTH NEHTA NATIONAL INSTITUTE l lR N H R HYNNIEWAT 56008 
OF CO-OPERATIVE MANAGEMENT 

. POONA UNIVERSITY ROAD 
POONA - 411007  

.=, L. F I L M  St TELEVISION INSTITUTE OF INDIA  P V FARULEEAR 47r:1(:125 
LAW COLLEGE ROAD 



POONA CHAPTER OF COST ACCOUNTANTS DR ASHOK JOSH1 
1 l95/4-H 
F C Roan 
POONA - 41 1004 

ST JOSEPH'S TECHNICAL INSTITUTE 
39 SHANKARSHET ROAD 
F'OONA - 41 1009 

SPICEKC MEMORIAL COLLEGE 
GANESH KHIND ROaD 
PCIONA - 41 1007 

FR IVO MEYER S J 66492 

DR M E CHERIAN 56675 



- - 
PARK , 
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FAGE-NO-: 17 

UNWERSrpl OF POONA 
Gwhkhmd, PUNE- 41 1007. 

7 UNEMPLOYED WORKERS (REGISTERED) 
1982 1983 1 9 8 4  1985 

SKILLED 4 3 1 2  5028 5376 6122 

SEMI S K I L L E D  10513 1.1 637 11396 1 3 7 5 4  

NON SKILLED 16158 18666 1 9 1 2 4  2 2 7 7 2  

8 RESEARCH AND/OR TRAINING INSTITUTIONS 

INSTITUTE 

A .  GOVERNMENT NAME OF DIRECTOR NATURE OF RESEARCH 

1.CENTRAL WATER & POWER SHRI P .C .SAXENA TESTING t RESEARCH 
RESEARCH STATION AND DEVELOPMENT FOR 

(TELEPHONE-445550-51-52) 1.RIVER K CANAL HYDRAULIES 
ADDRESS-P.O.KHADAKWASLA 2.COASTER t HARBOUR 

RESEARCH STATION ENGINEERING 
POONA-411024 3 .SHIF  MODEL TESTING 

4.STRUCTURGL ENGG 
5 .EARTH SCIENCE 
6 .  APPLIED SCIENCES 

2.CONTROLLERATE OF INSPECTION RRIG.B.R.GULAT1 1 . I T  I S  AN APFROVED 
(ENGG.EBUIPEMENT) LABORATORY FOR I S 1  
(TELEPHONE-51316/58/07) CERTIFICATION SCHEME 
ADDRESS-AUNDH CAMP FOR STEEL WIRE ROPE 

L I N K  CHAINS,FIRRE ROPES 
POONA-411027 ETC . 

2 . I T  RENDERS VALUABLE 
SERVERCES I N  TESTING 
JOBS. 

3.ELECTRONICS TESTING % SHRI  P.H.RHAVE THE OBJECTIVES ARE 
nEVELOPEMENT CENTRE PUNE TO FROVIDE- 
(TELEPHONE-59787) 1 .ELECTRICAL ,ENVIRONPlENTFIL 
ADDRESS-AGRICULTURE COLLEGE TESTING F A C I L I T Y  AS FEE 

COMPOUND I S 1 , J S S  t MANUFACTURER'S 
SHIVAGINAGAR SFECIFICATIONS 
POONA-4 1 1005 2.CALIPRATION F A C I L I T I E S  

TO ECHELON I11 LEVEL 
3 .nEVELOPEMENT F A C I L I T I E S  

TO ENTERPRENEURS 
4 .LIBRARY/DATA BANK 

F A C I L I T Y  



I N S T I T U T E  --------- 
4.1NSTITUTE OF ARMAMENT MAJ.GENERAL 1 .THE SERVICES RENDEREII 

TECHNOLOGY N.SUBBA RAO ARE MOSTLY I N  
(TELEPHONE-440050) RESEARCH & DEVELOPEMENT. 

AUURESS-GIRINAGAR 2.APPLIED RESEARCH I S  
UNDERTAKEN I N  

POONA-411025 -PHYSICS ,CHEMISTRY 
-TELECOMMUNICOTIONS 

.-METALLURGY 

5 .NATIONAL INSTITUTE OF 
t t T E - n t  ~ C Y  " A ,  ,.,-w- 8 . . . . . . . . - 
( TELEPHONE-67301-4) 
AUttRESS-20-A tlR .AMBE[IKAR 

ROAD P .O. BOX NO i l  
POONA-411001 

F A C I L I T I E S  E X I S T  WITH 
SPECIAL REFERENCE TO - -~ ~ 

ARHOVIRUSES RESPIRATORY & 
H E P A T I T I S  VIRUSES I N  THE 
F I E L D  OF 
1 .EPII)ENILOGY 2 .  IrirluI\IoLoeY 
3.TISSUE CULTURE % CELL 

BIOLOGY 
4 .MEISICAL ENTOMOLOGY ?t 

ZOOLOGY 
5.RICKETTSIOLOGY 
6.PATHOLOGY B C L I N I C A L  

VIROLOGY 
7 .LAHaRATORY ANIMALS 
8 .DEVELOPMENT OF V I R Q L  

VACCINE ETC . 

6. RESEARCH 8< DEVELOPMENT BRIG.RVN KAUAMMBI 1.TYPE TESTING OF I C  
ESTABLISHMENTS (ENGINEERS) ENGINE 
(TELEPHONE-67881,67875) 2,ENVIRONMENTAL TESTS 
ADttKESS-D I G H I  ,POONA-411015 3.METALLURGICRL TESTS 

4 .FAHRI C TESTS 
5 . S O I L S  & C I V I L  ENGG.TESTS 

7 .SMALL INDUSTRIES SERVICE C6PT.T.D I.CO-ORDINATING THE 
I N S T I T U T E  SRINIVASAN P O L I C I E S  B PROGRAMS FUR 
(TELEF'HONE-440594) THE DEVELOPMENT SMALL 
ADDRESS-SHANEARSHET ROAD SCALE INDUSTRIES I N  THE 

SWARGATE COUNTRY 
2.MAINTAINING CLOSE 

L I A I S O N  WITH THE CENTRAL 
MINISTRY ,PLANNING 
COMMISION,STATE GOVTS. 
F I N A N C I A L  I N S T I T U T I O N S  

3 . I T  PROVIDES COWSULTANCY 
I N  TECHNOMANAGERIAL 
ASPECTS ,TRAINING, 
ASSISTANCE I N  MARt:::ETII\IG 



I N S T I T U T E  

d. MAHARASHTRA I N D U S T R I A L  & 
TECHNICAL CONSULTANCY 
ORGANISATION L T D  (MITCON) 
(TELEPHONE - 1 
ADDRESS - UDHYOG PHAVAN 

F.U.ROAD 
POONA-411007 

PARK 

NAME OF DIRECTOR NATURE OF RESEARCH 

S H R I  S . P  RANADE 1 . T R A I N I N G  t INFORMATION 
2.!4DVICE & CONSELLING 
3 .ASSISTANCE t LIAISOt .1  
4.ACTION 8 IMPLEMENTTATION 

9. THE AUTOMOTIVE RESEARCH S H R I  K RAMCHANDRAN AN EXTENSIVE  RANGE O F  FAC-- 
ASSOCIATION OF I N D I A  L I T I E S  FOR EVALUATION % 

(TELEPHONE - 56546/52671) DEVELOFNENT OF AUTOMOTIVE 
AUDRESS - SURVEY NO 102 COMPONENTS HAVE BEEN SET 

VETAL H I L L  KOTHRUD UP I N  A R A I  ,E.G 
POONA -4  1 1004 

1.VEHICLE LAB.  2.POWER F L A  
-NT L A B .  3.COMFONENTS LLA 

4 .MATERIALS L A B  . 5 .METHF:OL 
-0GY L A B .  5.INSTF.UFIENTA T' 
O N  LAB. 

9 .  CENTRAL I N S T I T U T E  OF ROAD .SHRI  F G FATANKAR 1 .TEST ING AS PER A S R T U / I S I  
TRANSPORT STANDARtiS 
(TELEPHONE - 83671-72) 2.MANAGEMENT RESEARCH STUD 
ADDRESS - PUNE-NASIK ROAD -1ES RELAT ING TO ROAD TF' 

BHOSARI -NSPORT ECONOMICS, ENEG 
POONA - 41026 AND TRANSPORT FROBLEMS. 

3 .TRAINING PROGRAMMES I N  
TRAFF IC  MANAGEMENT, STOFiE 
MANAGEMENT ETC . 

1 3 . COLLEGE OF ENGINEERING PROF H.M. RESEARCH DEVELOPMENT S 
(TELEPHONE - 59535/55466) GANESHRAO TESTING I N  

AnDRESS - S H I V A J I N A G A R  1 . C I V I L  ENGG Z.MECH. ENGG. 
FOONA - 411005 3 .COASTAL b HARBOUR ENGG . 

4 .ELECTRONICS % TELECOMMU- 
N I C A T I O N .  

5. METALLURGY 6 .ENVIRONPlEN- 
T A L  ENGG. 

1 2 .  GOUT. F'OLY TECHNIC PROF M R DESHPANDE 1 .TESTING OF MATERIALS FUR 
(TELEPHONE - 57907) STRENGTH. 



ADDRESS - GANESHKHIND ROAD OPmw-' P U N B - 4 ' 1 ( r ) ? ~ ~ ~ ~ ~ ~ ~  OF TAX I /AUT@K'I 1:. 

POONA - 41 1007 SHOW METERS. 
3.TESTING OF I ,C. ENGINf:C:: 
UPTO 1 0  H.P. 

4.METALLUHGICAL TESTING. 

. INSECTICIDES TESTING 
I ARORATORY -. - -  
(TELEPHONE - 58413) 
ALIDRESS - AGRI COLLEGE CAMPUS 

SHIVAJINAGAH 
POONA - 41 1(.J05 

SHRI U D THAKAHE TESTING OF INSECTICIDES % 
PESTICIDES. 



INSTITUTE 

A. SEMI GOVERNMENT 

'1 9 DEC I986 

PAGE-NO- : 2 1 

CENTRAL FEE RESEARCH 
INSTITUTE 
( TELEPHONE-5181 9) 
ADDRESS - 1153 GANESHKHIND RD 

POONA - 4 1 1 0 0 7  

NAME OF nIRECTOR NATURE OF RESEARCH 

DR R P PHADKE 1-PHYSICO-CHEMICAL STUDIES 
OF MAJOR FEE PLANTS 

=.FIEHE'S TEST ON HONEY 
3.FINER ANALYSIS OF DIFFEF 

-RENT INGREDIENTS OF HON 
4.STUDIES ON I N D I A N  HONEY- 

BEES 5 .FEE MANAGEMENT 

HANDMADE PAPER INSTITUTE SHRI D C NADAPH 1.PHYSICAL-CHEMICAL TESTS 
(TELEPHONE - 5 6 3 8 3 )  ON PAPER 

ADDRESS - K A JOSH1 ROAD 2.R 8 D ON ALL  HANDMAnE 
AGRI COLLEGE CAMPUS PAPER 
POONA - 4 1 1 0 0 5  3 .CONSULTANCY f TRAINING 

I N  PRODUCTION OF HANLlr"-- 
ADE F'AFER AtrE PP 

........................................................................... 
P R I  VETE/PUBLIC TRUST 

1. ANALYTICAL F A C I L I T I E S  
AAASAHEH GARWARE COLLEGE MRS.P.V.SARDESA1 ARE AVAILABLE FOR MICE-- 

DEPARTMENT OF MICRORIOLOGY OPIOLOGICAL EXABINATIDN 
(TELEPHONE - 30311) OF FOOD SUCH AS MASALA, 

ADDRESS - EARVE ROAD 
POONA - 411004 

PICKLES MEQT AND M I L K  : 
PROl3UCTS 

2 .  MICROFIOLOGICAL STANDA- 
RDS ARE AVAILABLE FOR 
FOOD PRODUCTS. 

3. TECHNICAL ADVICE ON 
FOOD PRODUCTS 

2. THE AHARATIYA AGRO INDUSTRIES DR MANUAHAI DESAI  1. RESEARCH I N  CATTLE GENE 
FOUNDATION -T ICS t HEEDING 

(TELEPHONE - 52621) 2. RESEARCH I N  AGROFORESTF: 
ADDRESS -'KAMDHENU' 

SENAPATI RAPAT MARG 
POONA - 4 1  1 0 1 6  

3. I N D I A N  DRUG RESEARCH ASSO- DR G S PENDSE 1. TESTING DRUGS,FHARMA- 
C I A T I  ON DRUG RESEARCH CEUTICALS,COSMETICS, 
LARORATORY FATS ,OILS ETC. 
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UNIVERSITY OF FOONA 
(TELEPHONE - 5 5 0 1 8 )  GmerUrnd, ~ ~ ~ ~ - 4 1 1 0 0 7 .  2 .  TRAINING F A C I L I T I E S  

A1:ltlRESS - 561-8 SHIVAJINAGAR FOR ANALYTS ?< COMMERCI - 
POONA - 4 1  1005 AL APPRENTICES 

3. R & 1 1  PROGRAM ON BEHFILI:. 
OF INTIUSTRIES . 

. PRIVATE 

. REHRAM WADIA & ASSOCIATES tlR R H WADIA TESTING COMPONENT O 
(TELEPHONE - 2 3 1 3 4 )  C I R C U I T S  

AUURESS - 77. KOREGAON PARE 

. RHASKARACHARYA PRATISTHONA SHRI W N EOLHATKAR 1. RESEARCH PROGRAMME A T  
(TELEPHONE - 58910) POST DOCTORAL LEVEL 

ADDRESS - 106/6 ERANDWANE 2. PROMOTION OF MATHEMAT- 
POONA - 4 1 1 0 0 4  -1ES BY RESEARCH 

F A C I L I T I E S  

. DECCAN SUGAR INSTITUTE tlb N A RAMAIAH 1. TESTING OF PROIIUCTS OF 
(TELEPHONE - 7 Q 6 5 0 )  SUGAR INDUSTRIES B PRO- 

AUDRESS - MANJARI DUCTS A L L I E D  TO SUGAR % 
POONA - 4 1 2 3 0 7  SUGAR CANE. 

2. RESEARCH ON U T I L I S A T I O N  
OF BY-PRODUCTS OF THE 
SUGAR. 

INDUSTRIAL TECHNICAL I N S T I T U T E  SHRI S D 1. TESTING OF EQUIPMENT AS 
(TELEPHONE - 5 5 8 4 8 / 5 4 6 8 5 )  MAHULIKAR PER FACTORY ACT. 

ADDRESS - 3 B, LAJWANTI 2. TESTING OF O I L  TANKER 
9/62 ERGNDWGNA 3. INSPECTION 8 TESTING O F  
POONA - 4 1  1 0 0 0 4  PRESSURE VESSELS. 

L 

KIRLOSKAR CONSULTANTS LTD SHRI  D V T I K E W R  1. CHEMICAL ANALYSIS OF 
(TELEPHONE - 5 6 4 9 5 / 5 4 2 1 1 )  METALS ?< I T S  ALLOYS, 

ADDRESS - 9 1 7 / 1 9 A  SHIVAJINAGAR . ORES,SOILS B F E R T I L I S E -  
POONA - 4 1 1 0 0 0 4  RS, O I L  SEEflS % CAKE!;, 

WASTE WATER % EFLUENTS 

NATIONAL CHEMICALS LABORATORY DR L K DORAISWAMY 1. RESEARCH CONCERENED 
B 
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PUNK-411w7. 
(TELEPHONE - 56451/2/3) WITH BASIC NEEDS SUCH 
ADDRESS - FASHAN FOOD. HEALTH h ENERGY 

POONA - 411008 BY INNOVATIVE UTILISATI 
-ON OF AVAILABLE NATUK- 
RAL RESOURCES. 

2. APPLIED RESEARCH WHICH 
COULD MEET SHORT TERM 
B LONG TERM NEEDS OF 
INDIAN CHEMICAL INWS- 
RIES. 

3. ANALYTICAL SERVICES 
WITH MODERN SOPHISTICI?T 
-ED INSTRUMENTS FOR 
STRUCTURAL ELUCIDATION. 

4. SPONSORED RESEARCH 

1 . WHAT PORTION OF'RESEARCH 
IN GOVT B SEMI-GOVT INST- 
ITUTIONS IS USED FOR PRAC 
-TICAL APPLICATION IN 
PRIVATE INDUSTRIES ? 

2. WHETHER SPONSORED OR CONT- 
RACT RESEARCH UNDERTAKEN ? 

1. ARAI IS ONE OF TWO AFFROVED AGENCIES 
BY THE MINISTRY OF INDUSTRY, FOR THE 
EVALUATION OF 2,3 8 4 WHEELERS INCLUD- 
DING ELECTRIC VEHICLE & TRACTOR 
TRAILER COMBINATIONS. 

2. CWPRS HAS 450 RESEARCH PROJECTS B 20Cl 
MODELS ON HAND. IT IS RECOGNISED AS A 
REGIONAL LAB BY THE UNITED NATIONS 
ECONOMICS & SOCIAL COMMISSION FOR 
ASIA h PACIFIC. 

3. MITCON IS AN ACTIVATOR OF TRAINING % 
DEVELOPMENT PROGRAMMES FOR ENTERFREN- 
-EURS. IT GIVES ATTENTION ON TECHNOL- 
-OGICAL.TRANSFER OF KNOWHOW h SKILLS 
FROM THE ADVANCED INDUSTRIAL CENTRES 
TO THE NEWLY DEVELOPING CENTRES. 

4. SISI , ATTACHED TO THE MINISTRY OF IE4D 
-USTRY, IS THE MODEL AAGENCY FOR COOR 
-DINATION THE POLICIES h PROGRAMMES 
FOR THE DEVELOFMENT OF SMALL INDUSTR- 
IES IN THE COUNTRY. 

1. ARAI UNDER TAKES SPONSORED PROJECTS 
OF SPECIFIC NATURE FROM INDUSTRY % 
GOVT. E. G. 
1. CONVERSION OF A FRE-COMBUSTON CHA- 

MBER ENGINE TO A DIRECT INJECTION 
ENGINE. 

2. DESIGN OF TRANSMISSION SYSTEM FOR 
A LIGHT COMMERCIAL VEHICLE. 
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2. PROJECTS WHICH ARE OF IMMEDIATE INT'li' 
--REST TO THE INUUSTRY ARE UNDERTAt:ZN 
AT NCL ON BEHALF OF PUBLIC B PRIVATE 
SECTOR ON SPONSORSHIP HAS I S . 
SPONSORED WORK ON UEVELOF'NENT OF KNUU 
-HOW ON THE CHEMICALS WHICH ARE IMPO- 
RTED AND WHICH HAS A SIZEABLE ECONCJ- 

. M I C  IMPACT FIND FOR THE MANUFACTURE OF 
WHICH TECHNOLOGY I S  NOT ALREADY ESTfi--. 
-HLISED I N  THE COUNTRY CAN HE 
UNDERTAKEN AT NCL. 



3.9 HEALTH FACILITIES 
GOVERNMENT HOSPITALS 
MUNICIFAL HOSPITALS 
TRUST HOSPITALS 
PRIVATE HOSPITALS 
PRIVATE PRACT IT I ONERS 

TOTAL 

3.10 RECREATIONAL FACILITIES 

PARKS 
PICNIC SPOTS 
CINEMAS 
THEATRES 
CLUBS 
PUBLIC HALLS 

NO OF INSTITUTIONS 

NUMBER 
1 0  
15 
30 
5 
14 
1 6  

PAGE-NO- : -= - - 

NC).OF BEDS 

1.11 INDUSTRIES (PUBLIC AS WELL AS PRIVATE) 
(DATA IS RASED ON YEAR 1984-85) 

MAJOR INDUSTRIES (TURNOVER EXCEEDING RS 1 0  CRORES) 

NAME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
COMPANY CHAIRMAN/M.D COMML. IN CRORES COLLABO- OF 

PRODN . OF RS RATION COLLAPO- 
YES/NO RATION 

I .ADVAN1 A. PARSURAM 1951 WELDING 70 -46 YES U.S.A. 
DERLIKON LTD (G.M.) CONSUM.QPLES 
(TELE-242525) % EOUIPMENTS 

H . 1  EQUIP- 
MENTS , 
ELECTRONIC 
MUSICAL 
EOUIPMENTS , 
CARBONS ETC 

- 
2.ASSOCIATED AKBAR HYDARI 1965 BALL BEAR- 40.60 YES SWEDEN 
BEARING INGS ,TEX- 
COMPANY (SEF) TILES COM- 
(TELE-82791) PONENTS , 

PULLEY, 
SPINDLE 
INSERTS 
ETC . - 



1E OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
IPANY CHAIRMAN/MD COMML. I N  CROKES COLLAHO- O F  

PRODN . OF RS. RATION COLLAHO- 
YES/NO RATION 

3.ATLAS COFCO AKHAR HYDARI 1 9 6 0  A I R  COM- 26 .21  YES SWEDEN 
( I N U I A )  LTD.  PRESSORS, 
(TELE-315623)  U H I L L I N G  

EDUIPMENTS 
AQUA R I G S  

4.BAJAJ AUTO RAHULKUMAR 1945 SCOOTERS 191 -02 YES JAPAN 
L I M I T E D  B A J A J  AUTO-RIESHAS 
(TELE-82851)  PICK-UP 

VANS, 
AUTO-TRAILERS 
DELIVERY 
VANS 

5.BAJA.J TEMPO H .K .FIRODIA 1 9 5 8  L IGHT COMM 78.60 YES W . GERMANY 
L I M I T E U  ERCIAL 
( 'TELE-86380) VEHICALS 

3&4 WHEELERS 
AND 
D I E S E L  ENGINE 

5 .BHARAT FORGE N .A .P;ALYANI 1966 QUALITY 4 6 . 4 7  NO - 
COMPANY LTD. STEEL 
(TELE-70451)  FORGINGS, 

CRANKSHAFTS, 
FRONT AXLE 
WHEELS ,STUB 
AXLE ,SHAFTS 

7 .BACKAU WOLF D .N .D&HANI 1 9 4 7  SUGER M I L L  40.00 YES W . GERMANY 
INUIA LTU. (M.D.) MACHI NARY. 

CENTRIFUG~L 
MACHINES , 
ROILERS FOR 
SUGER PLANT, 
CONVEYING , 
EBU I PMENT . 

3 .THE CENTRAL M .S .PAWHE 1 9 6 0  PAPER GRADE 2 1 .00 NO - 
PULP M I L L S  (M.13) MARKET PULP, 

(TELE-55090)  M .F .GRADE 
WRITING 8< 
P R I N T I N G  



NAME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
COMPANY CHAIRMAN/M.D COMML IN CRORE COLLAR0 OF 

PRODN OF RS. RATION COLLAKI 
YES/NO RATION 

15.FINOLEX CHHARRI A 1967 TELEPHONE 18.52 YES U.S.A. 
CABLES LTD CABLES ,POWER 
(TELE-85963) CABLES ,AUTO 

& BATTERY 
CABLES ,AND 
FLEXIBLE 
WIRES ETC. 

16.FINOLEX CHHABRI A 1981 REGID PVC 17.84 NO - 
PIPES (P) LTD. PIPES ,PVC 
(TELE-82621) FITTING. 

17.GARWARE B .D .GARWARE 1962 NYLON YARN, 99.21 YES U .S .A 
NYLONS LTD TWINE ,CORD % 
(TELE-83804) Sr POLYESTER W .GEtiFICINY 

F I LAMENT Y ARN 

18 .HINDUSTAN D .B .TELANG 1954 PENICILLIN, 34.60 NO - 
ANTIBIOTICS STREPTOMYCIN, 
LTD . AMPICILLIN, , 
(PUBLIC SECT FORMULATIONS, 
(TELE-865 1 1 ) DIFIGNOSTIC 

KIT-NANCY-KIT 

19.THE INDIAN K.TAPURIAH 1920 ELECTRICAL 06.78 NO - 
CABLE CO .LTD CABLES PI 
( TELE-70011) WIRES 

2O.INDUSTRIAL L.K.JFIIN 1964 OXYGEN , 10.76 NO - 
OXYGEN CO . ACETELYNE , 
PVT LTD. NITROGEN , 
(TELE-65616) HYDROGEN 

AND AIR 
SEFERATION 
PLANTS 



PAGE-NO- : 2' 

.RME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
OllFANY CHAXRMAN/M.D COMML I N  CRORE COLLAHO- OF 

PROKIN OF HS RAT1 ON COLLARD- 
YES/NO RATION 

21.INTERNATI- V.D.KHER 1963 MAIN FRAME 26.34 YES U .K . 
ONAL COMP- (ASST M.D .) COMPUTERS, 
UTERS ( IND) MINI/MICRO 
MANUFACTURE CDMPUTERS , 
LTD. L I N E  PRINTERS, 

(TELE-65285) MAG TAPES 
ETC . 

22.t:K.K.NAG K . : . NAG 1965  LEADCOILS ,  10.29 NO - 
PVT .LTD . LEAD VALVES 
(TELE-66456) PVC % FRP 

WCTINGS , 
EXHAUST - .  

SYSTEM ,TANKS, 
ETC. 

23.KSB PUMPS V.C.SETALVfiD 1 9 6 2  SUBMERISIRLE 19.81 YES W . GEHIIRNY 
L IMITED PUMPS ,HIGH 
( TELE-82006) PRESSURE 

PUMPS, 
CHEMICAL 

.- 
PROCESS 
PUMPS ETC. 

4 .KIHLOSt::AR S .L .KIRLOSk:AR 1920 INDUSTRIAL .68.17 NO - 
RROTHERS PUMPS AND 
L I M I T E f l  VALVES ,AGRL . 
(TELE-31056) PUMPS, 

SEALED 
COMPRESSORS. 

2 5 .  t::IRLOSKAR C .S .EIRLOSKAR 1 9 6 2  INTERNAL 1 15 . 0 2  YES U .S .A. 
CUMM I NES CUMRUSTION 
L I M I T E D  ENGINES I N  
(TELE-30240) THE RANGE 

OF 60-1600H .P . 

Z6.KIRLOSKAR S.L.KIHLOSKAR 1949  DIESEL ENGINES 80.42 NO - 
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.,AME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
:OMFANY CHAIRMAN/M .El COMML I N  CRORES COLLARO- OF 

PRODN OF RS RATION COLLARO- 
YES/NO RATION 

2 7 .  KIRLOSKAR A .KIRLOSKAR 1970 COMPRESSED 62.35 YES U.K. 
PNEUMAT I C A I R  D GAS 
COMPANY LTD. EQUIFMENTS, 
(TELE-70133) AIRCONDITION- 

ING D REFRIGE- 
RATION EOUIF- 
MENT , TRACTORS 
ETC . 

28.MAHARASHTRA RAHULKUMAR. 1975 PRIYA 28.40 NO - 
SCOOTERS RAJAJ SCOOTERS 
L I M I T E D  
(TELE-83396)  

2 9  .NAV MAHARA- S .LUNKAD 1 9 6 1  EDIBLE O I L S ,  24 .12  NO - 
SHTRA CHAKAN DE-OILED CAKES 

PULES % B A S I N  O I L  M I L L S  
(TELE-66406) CATTLE FEED, 

SOAPS. 

30.PAPER t PULP M.S.PARKHE 1 9 4 2  PAPER & 17.85 NO 
CONVERSIONS (M.D.) PAPER BOARDS , 
LIMITEL1 PAPER MAKING 
( TELE-5530 1 MACHINES , 

COATED PAPER 
AND BOARDS 

' .  .PEICO ELECTRO- w .MACLAINE 1930 TAPE RECORDERS 176 .e9 YES HOLLAND 
N I C S  ?< ELECTRI-  FONT LOUD SPEAKERS, (NOW TERMNA- 
CALS L I M I T E D  RADIOS, TED S INCE 1 9 7 7 )  
(TELE-83547) TRANSISTORS, 

ELECTRONIC 
B S C I E N T I F I C  
I NSTRUVENTS , 
PAS ETC. 



PAGE-NO- : 3 1 

32 .PADUM.JEE S.L.KIRLOSKAR 1964 PULP AND 18.43 YES ITALI 
PULP & PAPER DIFFERENT 
MILLS LTD 
(TELE-82032) 

-. . . 

VAHI ENTIES 
OF SPECIALITY 
PAPERS 

IE OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
IFANY CHAIRMAN/M.D. COMML IN CROHES COLLABO- OF 

PRDDN OF RS RATION COLLOHO- 
YES/NO RATION 

33. THE RAJA NANDLAL M. 1926 CLOTH PRINTED 16.06 NO 
HAHADUR PITTIE el DYED 
MOTILAL DRESS MATERIAL, 
flILLS LTD BED COVERS, 
(TELE-66331) LONG CLOTH ETC 

YARNS , 
POPLIN, 
CFIMBRICS 

34 .RECONDO 
LIMITED 
(TELE-25296) 

1947 CONSTRUCTION, 16 -62 NO - 
COOLING 
TOWERS & 
FAN BLADES 

35. SANDV I C NAWAL S. 1960 TUNGSTON 19.63 YES SWEDEN 
ASIA LTn PHhTARPHEKAR CARBIDE 
(TELE-8649 1 ) PRODUCTS, 

TDDLS ,TC 
TI PPED 
COROMANT 
TOOLS ,WE- 
CIALISIED TOOLS, 
HYDROGEN 
GFIS . 

36 .SUElERSHAN R . J . RATHI 1951 PIGMENTS , 24.76 YES U.S.A. 
CHEN I CAL INTERMEDIATES . 
INDUSTRIES 
(TELE-67334) 

- . - . . . - - - . . . - - 
PESTICIDES. 



37 .TAT4 ENGG . SUMflNT 1966 TRUCK k BUS 294.45 YES 
B LOCOMOTIVE MOOLGAOKAR CHASIS, 
COMPANY LTD. MARINE ENGINES, 
( TELE-8426 1 ) GENERAL AND 

SPECIAL FURPO- 
SE MACHINES 
ETC . 

PAGE-NO- : 31' 

JAPAN 

INE OF THE NAME OF THE YEflR OF PRODUCT TURNOVER FOREIGN COUNTRY 
COMPANY CHAIRMAN/M .D . COMML IN CRORES COLLARD- OF 

\ PRODM OF RS RATION COLLARO- 
YES/NO RATION 

38. THERMAX R.D.AGA 1980 STEAM ROILERS 59.70 NO - 
PVT .LTD . PROCESS HEAT 
( TELE-85903) EQUIPMENT, 

WATER TREAT- 
MENT PLfiNTS, 
AIR POLUTION 
CONTROL 
EQUIPMENT 
ETC. 

39 .VANAZ S .K .GHANDEKAR 1949 LPG CYLINDER 12.84 NO - 
ENGINEERS VALVES ,LPG 
PVT LTD . PRESSURE - - -  - 

REGULATORS, 
PRESSURE DIE 
CflSTINGS , 
ETC. 

40.VULCAN LAVAL V.A.DATAR 1961 DAIRY MACHI- 33.04 YES SWEDEN 
LIMITED (M.D.) NERY ,BREWERY 
(TELE-86321) MACHINERY, 

MATCH NAKINS 
MACHINES, 
MILK TANKERS 
ETC . 

41.WGLCHANDNAGAR V.L.DOSH1 1960 CNC MACHINE 116.94 - YES W .GERMAN> 
INDUSTRIES TOOL .SUGER 
LIMITED 
(TELE-85161) 

-~ - . - - ~ 

MACHINERY, 
SHAPING 
PLANNING % 



SLOTTING 
MACHINES, 
LATHES ETC. 

- 
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42.YASHWANT KANCHAN 1969 SUGER , 12.50 NO - 
SAHAKARI MOLLASSES, 
SFIKHAR BAGASSE 

ARKHANA 
(TELE-79281) 



.- 
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.IRME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
!MPANY CHAIRMAN/M.D COMML I N  CRORE COLLABO- OF 

PRODN . OF RS RATION COLLAPO- 
YES/NO RATION 

i 3  .K INETIC H.K.FIRODIYA 1970 MPOEDS 19.44 YES JAPAN 
ENGINEERING & 
L IMITELI .  AUTOMOBILE 
(TELE-84301) PARTS. 

+-t .RUSTON & C .MATHRANI 1939 DIESEL ENGINE 29.65 YES U .K. 
HORNSRY 5 TO 150 H.P. 
( I N D I A )  FOR VARIOUS 

L I M I T E D  APPLICATIONS 
(TELE-83564) L I K E  MARINE, 

INDUSTRIAL, 
AGRICULTURE b 
GENERATING SET. 

- 
1TE-HINDUSTAN ANTIB IOTICS LTD. IS  THE ONLY PUBLIC SECTOR 

NDUSTRY I N  FOONA.REST ALL  ARE I N  PRIVATE SECTOR. 

rdHOUSE RESEARCH t DEVELOPMENT. 

d MOST OF THE AROVE COMPANIES THE TECHNOLOGY WAS IMPORTED. 

JER THE YEARS THE IMPORTED TECHNOLOGY HAS BEEN ARSORRELI BY 

..ITERNAL RESEARCH & DEVELOPMENT, AND THE CHANGES WERE MADE 

XORDINGLY TO S U I T  THE RESOURCES AVAILABLE LOCALLY AND 

J OPERATION CONDITIONS. 

;US I N  R I G  COMPANIES INHOUSE RESEARCH h DEVELOPMENT F A C I L I T I E S  

E AVAILABLE AND THEY ARE WELL ORGANISED AND MANAGED. RUT I T S  

'ITURE AND ANNUAL BUDGETS, COMPANY BY COMPANY CANNOT BE GIVEN, 

-CAUSE SUCH DATA I S  NOT PUBLISHED SEPARATELY. 



I 2  MEDIUM INDUSTRIES (DATA I S  BASED ON YEAR 1984-85)  
(TURNOVER BETWEEN RS 1 CRORE B RS 10 CRORES) 

PAGE-NO-: 35 

.I€ OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
IPANY CHAIRNAN/M.D COMML I N  CRORE COLLABO- OF 

PRODN OF RS RATION COLLABO- 
YES/NO RATION 

AGARWAL M .S .AGAHWAL 1 9 7 4  200 L I T E R S  4 .00 NO 
4TA INERS 
T LTKI. 
EL€-83741)  

CAPACITY 
M . S .BARRELS, 
1 OTOl6O L I T E K S  
DRUM, FUEL 
TANKS 

U A Y  NETA- P .G .FAWAR 1968 FOUNDRY 3 .SO NO - 
f M  PVT. CHEMICALS 
1ITED. AND 
ILE-54943)  FUELS 

!T SOAP 
:TORY 
ZLE-26382) 

1955 WASHING 7 . 0 0  NO - 
- SOAP, 

DETERGENTS, 
CLEANING 
POWDER. 

JMER I CAN A .R .KAMPT 1 9 6 0  HYDRAULIC 5 . 4 7  YES U.S.A. 
T2IGEfi'ATOR EQUIPWENTS , 
IPANY LTD. AIR-CONDITIONERS 
CO-WHITNEY WATER COOLERS, 
IRAUL I C INDUSTRIAL 
' I S I O N )  BLOWERS. 
ILE-85127)  

MFHETRONI X PAUL VARGHES 1 9 7 2  ELECTRONIC 3.00 YES U.S.A. 
I I T E D  (CHIEF EXCT) CONNECTORS 
ILE-83363)  



, - 
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:\IAME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
3MFANY CHAIRMAN/M.D COMML IN CRORE COLLABO- OF 

PRODN . OF RS. RATION COLLARD 
YES/NO RATION 

.- 

6 .ARBOR ACRES R .K.HANDA 1962 ONE DAY OLD 1.00 NO - 
'ARM INtlIA BROILER AND 
LIMITED LAYER 
' TELE-65987) CHICGS . 

/ .ATLAS D .K .NANDY 1969 ALUMINIUM 3 .00 NO - 
"UTOMOTIVE ALLOY DIE 
LOMFONENTS CASTTNCX -- -..-- 

AND SANn 
CASTINGS 

..A.G.SHIRKE R.G.SHIRKE 1944 FABRICATED 4.84 NO 
AND COMPANY 

- 
STRUCTRIlAl - 
STEEL ,PREFA- 
BRICATED HOUSES 
OF STEEL WOOD 
PANEL PRODUCTS 
BUILDING COM 
PONENTS, 
CONSTRUCTION 
MACHINERY, 
TRANSMISSION 
LINE TOWERS. 

CHLOROBUIN 2.40 NO - 
PHOSPHATE, 
AMODIAQUIN 
DIHYDROCHLO- 
RIDE. 

-0 .THE RRIHAN D.C.AGHSHE 1934 WHISKY RUM 4.00 NO 
MAHARASHTRA 

- 
(JT.M.D.) BRANDY ,GIN, 

JJGER SYNDI- VODKFI , 
CAT€ LTD. UENATURED 
YTELE-444491) SPIRIT 
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!E OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY---" 
\PANY CHAIRMAN/M.II COMML I N  CRORE COLLAFO- OF 

FROUN . OF RS. ' RATION COLLRPCI-. 
YES/NO RAT1 C!hI 

C .  T .R .MFG . A .P .KUMAR 1 9 6 4  M I L L I N G  CUTTER 2 . 3 0  NO - 
klSTRIES PRESSED STEEL 
1ITEI:I RAl3IATORS ,LT 
LE-66317)  O I L  C I R C U I T  

BRAKERS,ON-LOAD 
TAP CHARGES FOR 
TRANSFORMERS 

CAMHRIElGE DARIVS FORBE 1962 TEMPERATURE 1.13 YES U .L:. 
TRUMENTS INDICATORS b 
D I A )  PVT. RECORDERS,PH 
I TED METERS, THERN- 
LE-83495)  OMETERS,ELECTRO 

CARnIOGRAPH 

CONSOLIDATED M.NEVREKAR 1966 CRANES 1 .28  NO - 
STS F'VT. st 
ITED 
i E - 4 4 2 0 1 9 )  

HOISTS 

0 4 1 - I C H I  tI .M .NETRAWALAl960 SURFACE ACTIVE 5 .61  NO - 
YAR I A AGENTS .PROCESS 

X I n S  ,S~ECIALITY 
CHEMICALS 

DECCAN EMH. S .F' .SHROFF 1960 SEWING THREAD2.00 NO - 
.COMPANY INDUSTRIAL 

YARNS 

DECCAN K .R .NATU 1969 CONVEYORS, 2 . 8 4  NO - 
-IAN I CAL BUCKET ELE- 
+EM I CAL VATORS ,COAL 
JSTRIES & ASH HANDLING 

LTI) SYSTEMS, 



TECHNOLOGY 
PARK 

GENERAL F A B  
R I C A T I O N  

JANE OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
.'OMFANY CHAIRMAN/M.D COMML. I N  CRORE COLLABO- OF 

PRODN . OF RS R A T I O N  COLLAR0 
YES/NO R A T I O N  

L 7 .DEMECH 1979 TECHNICAL 1.36 NO 

PVT L T D  

- 

SERVICES 

> . D I V G I  METAL A .N . D I V G I  1964 AUTOMOBILE 5 .OO NO - 
.JAR€ PVT .  GEARS 

:MITED 
TELE-30375 )  

I 9. EAGLE FLASK A.C.PADAMSEE 1956 GLASS SHELLS 2 .40  YES 
' I T  L I M I T E D  FOR VACCUM 

7 E L E - 2 4 - 2 5 )  FLASKS,  VACCUM 
FLASKS, INSULA-  

, TED WARE LERD 
CRYSTAL GRASS WARE 

XI .ELECTRON I CR S .R .POPHALE 1978 E L E C T R I C  DIS-2 -24 NO - 
~ L E S  AND CHARGE MACHINE , 
:ERVICE ' NC WIRECUT EDM, 
, i E L E - 4 4 3 5 3 2 )  NC  RETROFIT  

PACKAGES FOR 
LATHES , M I L L I N G  

: .ELLORA KHENY DHARMRAJ 1979 STEEL  2 -30 NO - 
::I\JGINEERING FORGINGS . 
IMFANY L T D  

(TELE-61380 )  

IZ .F .FUDOMJEE 
COMPANY 

_TD 

1965 DIFFERENT 2.57 NO - 
V A R I E T I E S  
OF PAPER 



PARK 
UNIVERSITY OF POONA 

<).llghkhirid, PUNE -41 1007. 

SUCH AS 
KRAFT ,T ISSUE 
ETC . 

PAGE-NO-: ?Q 

E OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
PANY CHAIRMAN/M.D COMML . I N  CRORE COLLAFO- OF 

PRODN OF RS RATION COLLAFO- 
YES/NO RATION 

- 
FORM I CA ' R .RAM 1965 DECORATIVE 6 - 9 0  YES U.S.A. 
I A (CHIEF EXECT LAMINATES, 
I S I O N  INDUSTRIAL 
X-82121) LAMINATES 

COPPER CLAD & 
GLASS EPOXY 
LAMINATES 

jARWORE B .D .GARWARE 1 9 6 1  SYNTHETIC TWIN 2.00 NO - 
WENT ROPE ,AGRICU- 
"OHAT I ON LTURE NETTING 
LTD FISHNET(NYL0N) 

-E-82241) SYNTHETIC FAH- 
R I C S  t KNITT-  
ELI FABRICS 

3ARWARE R .D . GRRWARE 1 9 7 6  ROPES(SYNTH- 8 . 7 5  YES U.S.A. 
- ROPES € T I C )  ,TWINE 
-TED (SYNTHETIC),  
.E-83931) CARGO NETS 

% SLINGS 

1958 FOUNDRY 5 .00 YES U.K. 
FLUXES & 
CHEMICALS 

1 IND M.T.GURSRHANEY 1959 POWER CAPA- 2 .76 NO - 
'ENSOR CITORS ,COND- 
TEE1 ENSORS ,MFD 

.E-52425) CAPACITORS ,H 
POWER CAPA- 
C I TORS, 3 PHASE 



SCiLGCC & 
TECLIN3LOGY 

PARK 
UNIVERSITY OF POONA 

Qanahkhind. PUNE - 41 1007. f SINGLE PHASE 
A I R  CORE CUR 
RENT REACTOR 
UFTO 20 KV 
VOLTAGE 

PAGE-NO- : 4111 

.?ME OF THE NAME OF THE YEAR OF PRODUCT TURNOVR FOREIGN COUNTRY 
COMPANY CHAIRMAN/MD COMML I N  CROR COLLABO OF 

PRODN . OF RS RATION COLLABO- 
YES/NO RATION 

-3 .THE I N D I A N  M M SHAH 1955 FLEXIBLE AND 7.00 YES U .K. 
CARD CLOTHING METALLIC CAR 
-3MPANY LTD CLOTHING ,WOLEN 
iTELE-82738) WORSTED ,COTTEN 

WASTEBASBESTOS 
CARD CLOTHING 
%RAISING FILL 
ETS&SHEETS 

-?.THE I N D I A N  B .R .TANEJA 1 9 7 7  HOT F IN ISHED 6 
KAMLESS SEAMLESS TUBES 
L T A L  TUEES HFS BEARING 
I M I T E D  TUBES ,COLD 
r'ELE-6 1 4 6 2 )  DROWN SEAMLESS 

TUBES, CDS 
BEARING TUBE 

. I .  I NDOSWE S .K.JATIA 1965 COPPER&COFPER 3.45 NO - 
NGI NEERS ALLOY PROFILE 

T LTD TURES ,PIPES 
TELE-83952 BRASS RODS I N  

DIFFERENT SHAPES 

. JG .GLASS J .P .AGARWAL 1956 V I A L S  ,PHARMA-9.26 NO - 
NDUSTRIES (LlIRECTOR) CEUTICAL,GLASS 
M I T E D  BOTTOLES ,SALINE 

TELE-85111) BOTTOLES 

2. JG . VACCUN J.P.AGARWAL 1 9 7 0  FLASKS 3.08 NO - 
' ASKS % 
rMITED REFTLLS 



m S f l Y  OF KX)NA 
,-jenrhkhm& I UNE - .: ' -dl-  

: L:.: 1986 

PAGE-NO-: 41  

.J.N.MARSHALL DARIUS FORHE 1959 STEAMGFUEL 5.70 YES SWEDEN 
VRTE ECONOMY 
I T E D  EOUIF'MENTS , 

INSTRUMENTS, 
OTHER ENGG 
GDODS 

,E OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
?ANY CHAIRMAN/M.D COMML I N  CRORE COLLAFO- OF 

PRODN OF RS. RATION COLLAHO 
YES/NO RATION 

JAY& HIND H.K.FIROTIIYA 1 9 4 7  D I E  CASTINGS 4.85 NO - 
IJSTRIES MAGNATORS, 
I T E I I  H.T.COILS 
ILE-83981) 

JAYA HIND A.H.FIRODIA 1 9 7 4  SPOT WELDING 3.25 YES SNITZ-  
AKY MACHINES , ALANT! 
I TED SEAM WELDING 
LE-85088)  MACHINES , 

FROJECTION 
WELDING M/ES, 
ETC . 

KALF'ANA 
LISTFICS . 
-E-70992) 

1 9 6 4  AUTOMOHILE 1.00 NO - 
SPARE PARTS, 
ROCKER 
RRMS 

KALYANI 
ELS 
' ITED 
LE-70434)  

P.G.CHITALE 1 9 7 4  FORGING 2 .[:)(:I NO - 
DUALITY - -  - -  
INGOTS AND 
H I LLETS 

E'ANCIDE P.R.KANADE 1 9 8 4  M I N I  1 . 9 8  NO - 
PUTERS COMPUTERS 

IPHERALS 
LTD 

ILE-449297) 

MICRO 
PROCESSORS. 
CALCULATORS 



... . - - - 
GENERAL FAB 
RICATION 

l p p E C 1 9 8 6  : f 

PAGE-NO-: 3P 

E OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
? I Y CHAIRMRN/M.D COMML. IN CRORE COLLARO- OF 

PRODN . OF RS RATION COLLAR0 
YES/NO RATION 

. DEMECH 
:Rr ?AS 
ETRUCTI ON 
r TI! 
::LE-50934) 

1979 TECHNICAL 1.36 NO - 
SERVICES 

DLVGI METAL A .N .DIVGI 1964 AUTOMOBILE 5 a00 NO - 
:E PUT. GEARS 
:I  t ED 
L F-30375) 

EAGLE FLASK A. C . PADAMSEE 1956 GLASS SHELLS 2.40 YES 
-1MITED FOR VACCUM 

:~E-24-25) FLASKS, VACCUN 
FLASES,INSULA- 
TED WnRE LEAn 
CRYSTAL GRASS WARE 

LECTRONICA S.R.POPHALE 1978 ELECTRIC DIS-2-24 NO - 
ES AND CHARGE MACHINE, 
'ICE ' NC WIRECUT EDM, 
LE-4435321 NC RETROFIT 

PACKAGES FOR 
LRTHES,MILLING 

GHENY DHARMRAJ 1979 STEEL 2.30 NO - LLLORA 
'INEERING FORGINGS , 

+ANY LTD 
;LE-6 1380) 

1965 D IFFERENT 2 -57 NO - 
VARIETIES 
OF PAPER 



UNIVERSITY OF TC'QNA 
CIanCShkb~nd. I L'i :L - .,, . , ~ 7 .  

1 ) DEC Ivub 

PAGE-NO-: 37 

IAME OF THE NAME OF T ~ E  YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY--"' 
':OMPANY CHAIRMAN/M .D COMML I N  CRORE COLLAHO- OF 

FRODN . OF RS. ' RATION COLLARD- 
YES/NO RAT1 C:!hI 

L1.C.T.R.MFG. A.P.KUMAR 1 9 6 4  M I L L I N G  CUTTER 2.20 NO - 
! NUUSTRIES PRESSED STEEL 
.. I M I T E D  RADIATORS ,LT 
(TELE-66317) O I L  CIRCULT 

HRAKERS,ON-LOAD 
TAP CHARGES FOR 
TRANSFORMERS 

2 .CAMBRIDGE UAKIVS FORBE 1962 TEMPERATURE 1.13 YES U.K. 
'NSTRUMENTS INDICATORS 9, 
. ' INDIA)  PVT. 
..I M I TED 

.. . .  -. .- ., 

RECORDERS ,PH 
METERS .THERM- 
OMETERS ,ELECTRO 
CARDIOGRAPH 

:3.CONSOLIDATED M.NEVREKAR 1 9 6 6  CRANES 
IOISTS PVT. % 
. I M I T E D  
TELE-442019) 

.. 

HOISTS 

4 .DAI - ICHI  D.M.NETRRWALA1960 SURFACE ACTIVE 5.61 NO - 
ARKAR I A AGENTS,PROCESS 

V T  LTD. A I D S  ,SF'ECI&LITY 
TELE-83427) CHEMICALS 

5 .DECCAN EMB . S .P .SHROFF 1 9 6 0  SEWING THREAD2 .OO NO - 
1FG .COMPANY INDUSTRIAL 
'VT LTD.  Y ARNS 

'. 6. DECCAN K.R.NATU 1 9 6 9  CONVEYORS, 2 . 8 4  NO - 
IECHAN I CAL BUCKET ELE- 
: CHEMICAL VATORS ,COAL 
: NIIUSTR I ES 8 ASH HANDLING 
"VT LEI SYSTEMS, 

a 



PAGE-NO-: 33 

*E OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
+'ANY CHAIRMAN/M.D COMML I N  CRORE COLLABO- OF 

PRODN . OF RS. RATION COLLAPO 
YES/NO RATION 

FIRHOR ACRES R.K.HANDA 1962 ONE DAY OLD 1.00 NO - 
.A I N D I A  BROILER AND 

MITED LAYER 
--E-65987) CHICKS. 

ATLAS 
JMOTI VE 

D .K .NANDY 1969 ALUMINIUM 3.00 NO - 
ALLOY D I E  
CASTINGS 
AND SAND 
CASTINGS 

z3 .G .SHIREE B.G.SHIRKE 1 9 4 4  FABRICATED 4 .84  NO - 
'I COMFPNY STRUCTRUAL 
:LE-70 15 1 ) STEEL ,PREFA- 

OF STEEL WOOD 
PaNEL PRODUCTS 
BUILDING COM 
PONENTS , 
CONSTRUCTION 
MACHINERY, 
TRANSMISSION 
L I N E  TOWERS. 

CHLOROQUIN 2.40 NO - 
PHOSPHATE, 
AMODIAQUIN 
DIHYDROCHLO- 
R IDE.  

.THE PRIHAN D .C .AGHSHE 1 9 3 4  WHISKY RUM 4.00 NO - 
"4RASHTRA (JT.M.D.) BRANDY ,GIN, 

3ER SYNDI- VODKA, 
't LTD. DENATURED 
L E - 4 4 4 4 9 1 )  S P I R I T  



PAGE-NO-: 35 

3 . 1 2  MEDIUM INDUSTRIES (DATA I S  RASED ON YEAR 1984-85)  
(TURNOVER BETWEEN RS 1 CRORE t RS 10 CRORES) 

;IAME O F  THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
COMFANY CHAIRMAN/M.D COMML I N  CROKE COLLARO- OF 

F'RODN OF RS RATION COLLARO- 
YES/NO RATION 

-.. 

1 .AGARWAL 
CONTAINERS 

M.S.AGARWAL 1 9 7 4  200 L I T E R S  4 .UO ND - 
i X P A C T T Y  - . . . . . - - . . 
M .S .BARRELS, 
i U T O l 6 0  L I T E R S  
DRUM. FUEL 

2 - A J A Y  NETA- P .G .PAWAR 1968 FOUNDRY 3 .50 NO 
CHEM PVT. 

- 
CHEMICALS 

L IMITED.  AND 
(TELE-54943) FUELS 

A J I T  SOAP 
FACTORY 
(TELE-26382) 

195.5 WASHING 7 . 0 0  NO - 
SOAP, 
DETERGENTS, 
CLEANING 
POWtlER . 

4 .AMERICAN A.R.KAMAT 1 9 6 0  HYDRAULIC 5 - 4 7  YES U.S.A. 
REFRIGERATOR EQUIPMENTS, 
ZOMPANY LTD . AIR-CONDITIONERS 
(ARCO-WHITNEY 
I i  Y DRAUL I C 
D I V I S I O N )  
! TELE-85127) 

- - 

WATER COOLERS, 
INDUSTRIAL 
BLOWERS. 

5.AMFHETRONIX PAUL VARGHES 1 9 7 2  ELECTRONIC 3 . 0 0  YES U.S.A. 
L IMITEI )  (CHIEF EXCT) CONNECTORS 
(TELE-83363) 



'1 9 DtC m e  

PAGE-NO- : 3.1 

,ME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
' OMPANY CHCIIRMCIN/M.D COMML I N  CRORE COLLAPO- OF 

PRODN . OF RS RATION COLLARO- 
YES/NO RATION 

3 .K INETIC H.K.FIRODIYA 1970 MPOEDS 19.44 YES JAPAN 
ENGINEERING 
L I M I T E D .  
(TELE-84301) 

.. 
AUTOMOBILE 
PARTS. 

'I .RUSTON & C .MATHRANI 1939 DIESEL ENGINE 29.65 YES U.K. 
HORNSRY 5 TO 150 H.P. 
( I N D I A )  FOR VARIOUS 

L I M I T E D  APPLICATIONS 
(TELE-83564) L I K E  MARINE, 

INDUSTRIAL, 
AGRICULTURE 8 
GENERATING SET. 

'OTE-HINDUSTAN ANTIB IOTICS LTD. IS  THE ONLY PUBLIC SECTOR 
JDUSTRY I N  FOONA-REST ALL ARE I N  PRIVATE SECTOR. 

JHOUSE RESEARCH t DEVELOPMENT. 

'4 MOST OF THE ABOVE COMPANIES THE TECHNOLOGY WAS IMPORTED. 

' E R  THE YEARS THE IMPORTED TECHNOLOGY HAS BEEN ABSORBED B Y  

YTERNAL RESEARCH h DEVELOPMENT, AND THE CHANGES WERE MADE 

'CORDINGLY TO S U I T  THE RESOURCES AVAILABLE LOCALLY AND 

OPERATION CONDITIONS. 

HUS I N  P I G  COMPANIES INHOUSE RESEARCH DEVELOPMENT F A C I L I T I E S  

RE AVAILABLE AND THEY ARE WELL ORGANISED AND MCINCIGED. PUT I T S  

!ATURE AND ANNUAL BUDGETS, COMPANY BY COMPANY CANNOT BE GIVEN, 

ECAUSE SUCH DATA I S  NDT PUBLISHED SEPARATELY. 



UNIVERSFTY OF FOONA 
ChWhkhd. PUNB-411007. 

- 

PAGE-NO- : 3:: 

42,YASHWANT KANCHAN 1969 SUGEH , 12 .50 NO 
SAHAEARI 

- 
MDLLASSES, 

SAV:HAR BCIGASSE 
KCIRKHCINA 
(TELE-79281) 



FAGE-NO-: 3- 

J7.TATA ENGG. SUMANT 1966 TRUCK t BUS 294 .45  YES JAPAN 
B LOCOMOTIVE MOOLGAOKAR CHASIS, 
COMPANY LTD. MAR I NE ENGINES , 
(TELE-84261) GENERAL AND 

SPECIAL PURPO- 
S E  MACHINES 
ETC . 

I E  OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
COMPANY CHAIRMAN/M.D. COMML I N  CRORES COLLAPO- OF 

PRODM OF RS - RATION COLLAPO- 
YEWNO RATION 

38 .THERMAX R.I).AGA 1 9 8 0  STEAM BOILERS 59.70 NO - 
PVT-LTD. PROCESS HEAT 
(TELE-85903) EGUI PMENT , 

WATER TREAT- 
MENT PLANTS, 
A I R  POLUTION 
CONTROL 
EQU IPNENT 
ETC. 

39. VANAZ S.E.KHANDEK.46' 1 9 4 9  LPG CYLINDER 12 .84  NO - 
ENGINEERS VALVES .LPG - ~- 

P V T  LTD.  
(TELE-31344) 

PRESSURE 
REGULATORS, 
PRESSURE D I E  
CASTINGS, 
ETC . 

40.VULCAN LAVAL V.A.DAT6R 1961 DAiRY MACHI- 33.04 YES SWEDEN 
L I M I T E D  (M.D.) NERY ,BREWERY 
(TELE-86321) MACHINERY, 

MATCH MAKING 
MACHINES, 
M I L K  TANKERS 
ETC. 

41. WALCHANDNAGAR V .L .DOSHI 1960 CNC MACHINE 116 .94  YES W .GERMANY 
INDUSTRIES TOOL,SUGER 
L I M I T E n  MACHINERY. ~ .~ ~- ~ ~ 

SHAPING 
PLANNING S< 



A . . . . . . . . . , 
uN[vEF?STTY OF FOONA 

Gancshktmd. FUNE - 41 1 W7. PAGE-NO- : 3 1 

32. PADUMJEE S.L.EIRLOSKAR 1964 PULP AN0 18.43 YES ITALI 
PULP & PAPER DIFFERENT 
MILLS LTD VARIENTIES 
(TELE-82032) OF SPECIALITY 

PAPERS 

4AME OF THE NhME OF THE YEAR OF PRODUCT ... 
TURNOVER FOREIGN COUNTRY 

IOMPANY CHAIRMAN/M .D . COMML IN CRORES COLLABO- OF 
PRODN OF RS RATION COLLAHO- 

YES/NO RATION 

33. THE RAJA NANDLAL M. 1926 CLOTH PRINTED 16.06 NO 
HAHADUR PITTIE & DYED 
HOTILAL 
MILLS LTD 
(TELE-66331) 

DRESS-MATERIQL , 
BED COVERS, 
LONG CLOTH ETC 
Y CIRNS , 
POPLIN, 
CAMBRICS 

34 .RECONDO 
LIMITED 
(TELE-25296) 

1947 CONSTRUCTION, 16.62 NO - 
COOLING 
TOWERS 8r 
FAN BLADES 

35.SANI)VIC NAWAL S. 1960 TUNGSTON 19.63 YES SWEDEN 
ASIA LTD PHATARPHEKAR CARHIDE - 
(TELE-86491) PRODUCTS, 

TOOLS,TC 
TI W E D  
COROMANT 
TOOLS, SPE- 
CIALISIED TOOLS, 
HYDROGEN 
GAS. 

36 .SUDERSHAN R . J . RATHI 1951 PIGMENTS, 24.76 YES U.S.A. 
CHEMICAL INTERMEDIATES, 
INfUSTRIES PESTICIDES. 
(TELE-67334) 



L I M I T E D  
(TELE-55341) 

BIMETAL FEAR- 
ING & STRIP,  
CRUSHER D.P. 
SETS. 

. . 

'1 ) DEC 1984 

PAGE-NO- : 3<:1 

IAME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
'7MPANY CHAIRMAN/M.D COMML I N  CRORES COLLARO- OF 

PRODN OF RS RATION COLLAFO- 
YES/NO RATION 

27. KIRLOSKAR A .KIRLOSKAR 1 9 7 0  COMPRESSED 62.35 YES U.K. 
PNEUMATIC A I R  D GAS 
COMPANY LTD. EBUIPMENTS, 
(TELE-70133) AIRCONDITION- 

ING D REFRIGE- 
RATION EBUIF- 
MENT ,TRACTORS 
ETC . 

28.NAHARASHTRA RAHULKUMAR 1975 P R I  YA 2 8 . 4 0  NO - 
SCOOTERS F A J A J  SCOOTERS 
L I M I T E D  
(TELE-83396) 

2 9  .NAV MAHARA- S .LUNKAD 1 9 6 1  EDIBLE OILS,  24.12 NO - 
SHTRA CHAKAN DE-OILED CAKES 
O I L  M I L L S  PULES t B A S I N  
(TELE-66406) CATTLE FEED, 

SOAPS. 

~ ~ . P A F E R  B PULP M .S .PARKHE 1 9 4 2  PAPER PI 17 -85 NO - 
CONVERSIONS (M.D.) . PAPER BOARDS, 
L I M I T E D  PAPER MAKING 
(TELE-55301) MACHINES , 

COATED PAPER 
AND BOARDS 

-1 .PEICO ELECTRO- W .MACLAINE 1930 TAPE RECORDERS 176.89 YES HOLLAND 
NICS & ELECTRI- FONT LOUD SPEAKERS, (NOW TERMNA- 
CALS L I M I T E D  RADIOS , TED SINCE 1977) 
ITELE-83547) TRANS1 STORS , 

ELECTRONIC 
& S C I E N T I F I C  
INSTRUMENTS , 
PAS ETC. 



PAGE-NO-: 29 

NAME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
COMPANY CHAfRMAN/M.D COMML I N  CRORE COLLAHO- OF 

PRODN OF RS RATION COLLARO- 
YES/NO RATION 

21.INTERNATI- V.D.EHER 1 9 6 3  MAIN FRAME 2 6 . 3 4  YES U .K. 
ONAL CONP- (ASST M . D . ) COMPUTERS. 
UTE& ( I NU) 
MANUFACTURE 

MINI/MICRO 
COMPUTERS, 
L I N E  PRINTERS, 
MAG TAPES 
ETC . 

22 .K .K .NAG K.K. NAG 1965 LEAD COILS, 10.29 NO - 
F'VT .LTD . LEAD VALVES 
(TELE-66456) PVC % FRP 

DUCTINGS , 
EXHAUST 
SYSTEM, TANKS , 
ETC. 

23.ESH PUMPS V.C.SETALVAD 1 9 6 2  SUBMERISIBLE 19.81 YES W .GERI'lAN\ 
L I M I T E D  PUMPS, H I GH 
(TELE-82006) PRESSURE 

PUMPS, 
CHEMICAL 
PROCESS 
PUMPS ETC. 

24. t IHLOSKAR S .L .EIRLOSKAR 1920 INDUSTRIAL 68.17 NO - 
BROTHERS PUMPS AND 
L I M I T E D  VALVES, AGRL . 
(TELE-31056) PUMPS, 

SEALED 
COMPRESSORS. 

25. KIHLOSKAR C .S .KIRLOSKAR 1 9 6 2  INTERNAL 115 .C12 YES U.S.A. 
CUMMINES CUMFUSTION 
L I M I T E D  ENGINES I N  
(TELE-30240) THE RANGE 

OF 60- 1600H . P . 

26.KIRLOSKAR S.L.KIRLOSEAR 1 9 4 9  DIESEL ENGINES 8 0 . 4 2  NO - 



LJNLVERS~TY OF POONA 
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JANE OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
3MFANY CHAIRMAN/M .D COMML IN CRORE COLLAPO OF 

PRODN OF RS. RATION COLLABU 
YES/NO RATION 

1S.FINOLEX CHHARRI A 
CABLES LTD 
(TELE-85963) 

1967 TELEPHONE l ~ . s 2  YES U.S.A. 
CABLES,POWER 
CAPLES,AUTO 
& BATTERY 
CABLES, AND 
FLEXIBLE 
WIRES ETC. 

16 .FINOLEX CHHABRI A 1981 REGID PVC 17.84 NO - 
PIPES (P) LTD. PIPES,PVC 
(TELE-82621) FITTING. 

17.GARWARE B.D.GARWARE 1962 NYLON YARN, 99.21 YES U .S .A .. 
NYLONS LTD 
(TELE-83804) 

TWINE ,CORD 
& POLYESTER 
FILAMENT YARN 

18 .HINUUSTAN D .R .TELANG 1954 PENICILLIN, 34.60 NO - 
ANTIBIOTICS STREFTOMY CIN , 

AMPICILLIN, LTD . , 
(PUBLIC SECT FORMULATIONS, 
(TELE-86511) DIAGNOSTIC 

KIT-NANCY-KIT 

19.THE INDIAN K.TAFURIAH 1920 ELECTRICAL 66.78 NO - 
CABLE CO ;LTD CABLES % 
(TELE-70011) WIRES 

20 .INDUSTRIAL L.K .JAIN 1964 OXYGEN , 10.76 NO - 
OXYGEN CO . ACETELYNE , 
FVT LTD. NITROGEN , 
(TELE-65616) HYDROGEN 

AND AIR 
SEFERATION 
PLANTS 



- .- 
'9-KHOSLfi METAL ANIL R-SHAH 1961 ALUMINIUM 1 _b6 
'OWDERS NO 

- 
'VT LTD 

PQWDERS&PASTE 

TELE-51181) 
ZINC POWDER 
T I N  FOWDER 
MAGNEL IUM 
F'OWDERP.LEAD 
POWDER 



r n  nrt t n n r  

PAGE-NO- : ,=><:, 

WAME 8 ADDRESS ACTIVITY 
--  

39. SEMICONDUCTOR ELECTRIC 
AHMEDNAGAR ROAD ITEMS 
POONA-411014 

REASONS OF SICKNESS 

1. STEEP RISE IN R M PRICES 

30. KEY NUTS St BOLTS MANUFACTURING 1. INADEQUATE WORKING CAFITAL 
MIDC RHOSARI OF HOT FORGED 
FOONA-411026 NUT COMPONENTS 

31. EXPERT0 MANUFACTURING OF NOT KNOWN 
INDUSTRIAL PRECISION.DIES 
ENGRAVERS P LTD FOR CASTINGS K 
HADAPSAR INDUST- PRINTING TYPES 
RIAL ESTATE 
POONA-411013 

32. SANJYOT MANUFACTURING OF 1. PETROLEUM FRICES HIKE IN 
PHAHMACEUTICflLS FINE CHEMICAL 1980-81 
MIDC RHOSARI DRUGS 
POONA-411026 

33. MRUNAL POLYMER RURBER 1. ILL HEALTH OF THE FROFRIETCllC 
ENTERPRISES MANUFACTURING S< SUDDEN DEATH 
MIDC RHOSARI UNIT 
POONA-411026 

34. CHAITNYA OFTICALS MANUFACTURING OF 1. INGDEBUATE FUNDS 
HADAPSAR VARIOUS OPTICAL 2. POWER CUT 
FOONA-4 1 102R I. FNCES 3 . t IhlTT SHED FFtW F M  



NAME % ADDRESS. ACTIVITY 
--  

23 .  HHOR RUBBER SUNCT I ON 
PRODUCTS DELIVERY 
MIDC BHOSARI TUB I I\IG 
POONA-4 11026 

F'AGE-NO- : ,. 
. .. . ..> 

1. SHORTAGE OF WORKING CAPITAL. 

OPTICAL OPTICAL h 1. SICKNESS OF THE OWNER 
SCIENTIFIC SCIENTIFIC 
INSTRUMENTS INSTRUMENTS 
M I DC , FHOSAR I 
POONA-411026 

2 5 .  IS I EMAKE MAKERS OF PLASTIC 1. INADEQUATE FINGNCE 
PIMPRI % RUBBER UIES b 
POONA-411017 SHEET METAL DIES 

f PRESS COMPONENTS 

26. SWIFT INDUSTRIES MANUFACTURING 
1225/1 SHIVAJI- OF SHAFT KEYS - - 
hlAGAR & JOB WORK 
POONA-411004 

1. INADEQUATE WORKING CAPITAL 
2. POWFR 17 IT - . . - . . -, . - - 
3 .  THHEFT 

27.  ASHRAN 'FABRICATION 
ENGINEER I NG WORK 
MIDC PINPRI 

1. INAPEL!UA'TE WORKING CAPITAIL 
2. DECOITY 

28. .J P HANDMAnE MANUFACTURING 1. M S F C DUES 
PAPER & HOARUS OF HANDMAtlE 2 .  LABOUR PROBLEM 
MFG. COMPANY PAPER AND 
1206, S H T V A J I -  ROAFD5 



UNNERSlTY OF POONA 
Wahkbind, PUNE - 41 L W l .  

NAME & ADDRESS ACTIVITY 
- -  

(I 9 DEC t w  

FAGE-NO- : , in 

REASONS OF SICKNESS 
- 

17. VIJAY DAL M I L L  MANUFACTURING 1. SHORTAGE OF WORKING CAPITAL 
.5?7, GANESH PETH OF DAL 
FOONA-411002 

18. SAMMCO MACHINERY FABRICATION I N  1. POWDER CUT 
PVT L IM ITED MS 8 MANUFACTURE 2. R I S E  I N  PRICES OF H S FLATE 
38/39 HADAPSAR OF HEAT EXCHANGERS 
INDUSTRIAL ESTATE A I R  RECEIVARLES. 
POONA-411013 

19. DHERE CONCRETE MANUFACTURE OF 1 .  ABSENCE OF TECHNICAL 
PRODUCTS COMPANY RCE (SPAN F I F E S  GUIDANCE 
731 PUDHWAR PETH & ALLIED CONCRETE 2. FAULTY PRODUCTION 
POONA-411002 FRODUCTS) 3. RAW MATERIAL SHORTAGE 

I MACHINE ENGINEERING 1. SICKNESS OF THE FROFRIETOR 
COMFONENTS 
507, GULTEKADI 
POONA-411009 

21. TRIFORT MANUFACTURE 1 .  LACK OF FUNnS 
ELECTRONICS OF RIKSHAW 2. DEFAULT OF SELLING AGENTS 

52 S H I V A J I  HSG .METERS ETC. 
SOCIETY 
FOONA-411016 

22. KIRTI ELEC~RICALS MANUFACTURE OF NOT KNOWN 
AKURflI POWDER % D ISTRI -  
FOONA-411019 RUTION TRANSFORMERS, 

ELECTRICAL $< MECH 
FABRICATORS. 



SCIENCE & 
4CHNOLoGY .F PARK 

1 1 . RALRIRSINGH ANLt MANUFACTUEING 
COMPFINY OF CYLINDER 
SHANKARSHET RD . LINERS, GREY 
PDONA-4 1 1009 IRON CASTINGS 

PAGE-NO- : ,... ..I i 

REASONS FOR SICKNESS ------- --- -------- 

1 . POWER RESTRICTIONS 

12. ASHOK FLUSH MANUFACTURING 1. SUPPLY OF ELECTRICITY 
DOORS OF LAMINATED 2 .  SALES TAX PENALTY 
LIC BUILDING BOARDS AND 
SHIVAJINAGAR DECORATIVE 
F'OONA-4 1 1005 PLY WOODS 

13. KULKARNI MANUFACTURING OF 1. INADEDUATE FINANCE 
FOUNDRIES P LTD CASTINGS, ELECTRIC 2. DUES OF PROVIrlENT FUND 
HADAPSAR INDL. QRC FUNACE E S I KEPT PENDING 
ESTATE FOUNDRY EQUIPMENTS 
POONA-4 1 1 0  13 

14. FARMA FINE M~NUFACTUR I NB 1 . INADEQUATE FIhIANCE. 
CHEMICALS OF CHEMICALS LIKE 
NIDC, RHOS~RI PARACENTAMOL 
POONA-411018 . .. 

15. UNITED MARKETING MANUFACTURING 1. INADEQUATE FINANCE 
COMPANY OF QUALITY 
NASIE RU CORNER FIRRE GLASS, 
POONA-411018 TEXTILES ETC. 

16. SHREE PAINTS MANUFACTURING OF 1 . INAElEQUATE FINANCE 
AND INtS P LTD PAINTS, PRINTING 
583, SOMWAR PETH INKS AND WATER 
POONA-411030 PROOF I NG 

COMPOUNDS. 



'1 9 DEC 1984 

PAC-E-NO- : '.& 

NAME h ADDRESS ACTIVITY 

6. KUSUM SERVO MANUFACTURE OF 
COMPONENTS MACHINES , 
OFF GANESH KHINn TRAILERS, 
ROAD CHEMICAL PLANT 
POONA-4 1101 6 ETC. & GENERAL 

FABRICATION 

REMONS FOR SICKNESS 
- 

I. POWER SHORTAGE 
2. IMPROPER SUPFLY OF R.M 
3. LABOUR PROBLEMS 

7. MUSE ART FROCESS DUPLEX BOARD, 1. INADEQUATE FINANCE 
FANCHAVAT I MILL POARfl, 
F'OONA FRY ROAD GREY BOARU, 
F'OONA-411003 CORRUGATED 

SHEETS. 
SHEETS. 

8. TECHNO INDUSTRIES MANUFACTURING 1. POWDER CUT 
M I n c BHDSARI PLASTIC MDULDED 2 .  SHORTAGE OF RAW MATERIAL 
POONA-411029 PLOLETHENE TAPS 

AND VOLVES 

9. DECCAN DYES MANUFACTURING . I .  FINANCE FROFLEM 
% CHEMICALS OF BASIC 
38, VIJAYANAGAR SYNTHETIC 
COLONY DYESTUFFS. 
POONA-411030 

10.AF'GAND INDUSTRIES WORKSHOP 
FIMFRI 
POONA-411018 

1. MISMANAGEMENT DUE TO 
DOMESTIC TROUBLES. 



PAGE-NO- : 75 - .  

INFORMATION REGARDING SICK UNITS IN SMALL SCALE INDUSTRIES 

NAME t ADDRESS ACTIVITY REASONS FOR SICKNESS 

1. GLOBE ELECTRICALS MANUFACTURING 1. DISPROPORTIONATE INVESTMENT 
68, N G ROAtl RAILWAY CARRIAGE IN LAND AND BUILDING 
POONA-4 1 100 1 FANS & EXHAUST 2. INSPITE OF CONTINUOUS LOSSES 

FANS NO DIVERSIFICATION WAS MADE. 
3. LACK OF MANAGEMENT FORESIGHT 
4. RISE IN WAGE HILL e* LAHOUF: 

TROUBLES 
5 DELAY IN PASSING TENDERS ON 

PART OF ElGS & rt 
6. SAn DEATH OF KEY PARTtJEF: 

2 .  OPEL INClIA MANUFACATURING 1. RAW MATERIAL PROBLEMS 
2037-H, SADASHIV MINISCOPE 2. LACK OF WORKING CAPITAL 
PETH, TILAK ROAD CARRYSCOPE 
POONA-411030 OPTICAL, ELECTRICAL 

f ELECTRONICS 
INSTRUMENTS 

3. VAISHALI MANUFACTURING 1 .  FAILURE OF SELLING 
ENTERPRISES ' OF SINGLE ARRANGEMENTS 
PIMPRI PHASE PREVENTOR 
POONA-411017 

4. INDUSTRIflL MANUFACTURING 1. DUE TO STRIKES IN WHOLE 
ELECTRONICS OF ELECTRIC Q POONA i 

324, NARAYAN PETH ELECTRONICS 2. DELAY IN GETTING 1MPOHTEr.t 
POONA-411030 COMPONENTS MACHINE 

3. INADEOUATE WORKING CAPITAL 

5. 4DARSHA PRINT~NG PRINTING PRESS 1. DELAY IN PAYMENTS BY 
PRESS CUSTOMERS 
538 SHANIWAR PETH 
POONA-411030 

2. LEGGL NOTICE BY THE OWt.1EF: 
TO VACATE THE PREMISES 





UWlVERSfl OF POONA 
-mi*& PUNE - 41 I 007. 

' 1  9 DEL 1984 

PAGE-NO-: 53 

1 LARGE AND MEDIUM SICK INDUSTRIES 
-- - 
I T  I S  VERY DIFFICULT TO MENTION THE NAMES OF THE COMPANIES WHICH ARE 

SICK UNITS. RECAUSE EVEN THOUGH TECHNICALLY THEY ARE SICK I N  THEIR 

OF'ERATIONS & THE AGENCIES eg.SICOM W M D C ETC AND FINANCIAL INSTITUTIONS 

HANKS MAY BE NURSING THEM TO COME UP BY GIVING SOME SORTS OF CONCESSIONS, 

.THERE NAMES ARE NOT ON L I S T  OF SICK UNITS AS SUCH. 

HOWEVER, I F  WE TAKE A CRITERIA, SAY, (1) THERE SHOULD BE CONTINUOUS CASH 

I S  ERODED BY THE ACCUMULATED LOSSES, ---THESE UNITS COULD BE TAKEN 

FOR GRANTED AS SICK UNITS. 

ON THESE LINES FOLLOWING COMPANIES CULD RE MENTIONED AS SICK UNITS- 

1. WANnLESInE NATIONAL CONDUCTORS. 

2. C T R MFG INDUSTRIES. 

3. J G GLASS INDUSTRIES. 

4. SWASTIK RUBBER PRODUCTS. 

5. THE RAJA BAHADUR MOTILAL MILLS LTD. 

THE MAIN REASONS FOR THE SICKNESS ARE- 

1. INSUFFICIENT WORKING CAPITAL 

2. INEFFICIENT MANAGEMENT 

3. CONTINUOUS LABOUR PROBLEMS 

4.  DELAYS ON THE PART OF FINANCIAL INSTITUTIONS 



SCIENCE 82 

3.13 SMALL SCALE INDUSTRIES 
-- - 

PAGE-NO-: 53 

PARTICULARS POONA PIMPRI-CHINCHWAD . TOTAL PMR 

NO OF UNITS 

EMPLOYMENT 

INVESTMENT 
(RS. IN  LAKHS) 

TURN OVER 2 2 9 6  1 1 5 2 9 4  
(RS . I N  LAKHS ) 

PRODUCTS OF SMALL SCALE INDUSTRIES 
--- 

NEARLY 3540% OF THE COMPANIES ARE ENGAGED I N  ENGINEERING INDUSTRIES 8 

20% I N  CHEMICALS, CHEMICAL PRODUCTS.THE PRODUCTS MANUFACTURED BY THE SMALL 

SCALE INDUSTRIES COULD BE CLASSIFIED AS 

1 . CONSUMARLES 

2.EOUIPMENTS t COMPONENTS I N  INDUSTRIAL APPLICATIONS 

ENGINEERING PRODUCTS BROADLY CLASSIF IED AS BASIC METAL AND ALLOY PRODUCTS 
. . 
METAL PRODUCTS AND SPARE PARTS TO AUTOMOBILES & UIESEL ENGINES ETC., 

FASTNERS 8 WASHERS, PRECISION INSTRUMENTS,MEASURING INSTRUMENTS, 

GAUGES, ETC. I T  ALSO INCLUtlES JOB WORKS AND FABRICATIONS. 

SOME OF THE COMPANIES ARE ALSO ENGAGED woon z< woon PRODUCTS~PAPER h PAPER 
b 

PRODUCTS, RUBBER & PLASTIC ITEMS, ELECTRICAL AND ELECTRONIC COMPONENTS. 

FOUNDRY, POWDER 'METALLURGY, HEAT TREATMENT & ELECTROPLATING ARE ALSO THE 

IMPORTANT AREARS WHERE SMALL FIRMS ARE DOING WELL. 



- 
'- OF THE NAME OF THE Y E ~ R  OF PRODUCT . TURNOVER F O W  IWI COUtdTRY 
!PONY CHAIRMAN/M.D COMML I N  CRORE COLLARQ- OF 

OF RS.  R A T I n l - I  CI_ILLARO - 
Y ES;I It? RAT I @PI 

1974 CLOSED D I E  1 .42 PI@ - 
S T E E L  FORGINGS 

'?ACCUM P L n N T  T .R .K IRAD 1965 O I L  F I L T E R A T I O N  3.15 1.D - ;. I IGTZUTIEFIT F L A N T  , 
YFG .COMPANY . I M F R E G N A T I O N  

VT . LTD.  P L A N T  , F O I L  
(TELE-71:1258! W I N D I N G  

.ENKATESHWARA DR.RAO 1972 DAY O L D  C H I C t S ,  3.75 NO 
- - IATCHERIES TABLE EGGS, 

VT . L I M I T E D  r...,u-, MTf VACCINES , 
: T E L E - 4 4 2 7 4 8 )  F S 3 '  FEED,  

'3+"Lt.1HOILER HATCH1 FIG 
EGGS ,Rf TY .':4~'."7 
H E A L T H  FRODUCTS , 
L A Y E R  H A T C H I N G  
EGGS. 

- .. . 

MNDLES IUE 1: C. S-,~I-I 1981 COFFER CONDU- 5.46 NO -. 

3 T'I ONAL CTOES .COFFER 
IONDUCTORS WIRES ,WOVEN 
IMITED TAFES,TEFLON 

: T E L E - 6 5 2 2 1 )  MOULDEn COMF- 
LWEMTS ?NOMEX 
COVERED COND- 
UCTORS. 

--- ~. 

If iTERLOO j 96!:1 R E F A I R I N G  1 I :  t.ID -- 
'TESEL FL!FL ?< 

I :  I E C I  r r i l !  I ,  . .! , 8 : :, . .. 



SCIENCE & 
TECHNOLOGY 

PARK 
UNIVERSITY OF POONA 

Gantshkh~nd. PUNE - 41 1 W7. 
SYSTEMS, 
PROCESS CONTROL 

 ME OF THE NAME OF THE YEAR OF FRO~IUCT FOREIGN COUNT R Y 
UMFANY CHAIRMAN/M.D COMML I N  CRORE COLLARO- OF 

FRODN I N  RS. RATION COLLARO- 

1 .SIMMONDS 
MARSHALL 

1960 INTIUSTRIAL 1.85 NO 
FASTNERS. 
NYLON INSERTS 
AND ALL  METAL 
LOCKING NUTS, 
WHEEL B CHECK 
NUTS. 

2 .SIPUREX R.G.SHIREE 1 9 6 9  SIPDREX SLABS, I .77 NO - 
I N D I A  L I M I T E D  St 
(TELE-70755) SIPOREX 

BL0CP:S 

4.SFACE AGE KUDCHADKAR 1 9 7 2  CONVEYOR 
NGINEERING SYSTEMS. 

5.96 YES W . GERMAI.1 Y 

PROJECT PVT . 
L I M I T E f i  
( T E L E - ~ ~ ~ D ~ )  

- 

STACKER ' 
RECLA I MERS , 
EOT CRANES, 
L I F T  ELEVATORS, 
GEAR FOXES 

'6  .SPACCO 
CARBURETTORS 
( I N D I A )  
L I M I T E D  
(TELE-82176) 

1 9 7 0  CARRURATORS 3 . 5 6  YES SW1TiEF:L- 
ANI3 PARTS AND 
THERE OF FOR 
2 L 3 WHEELERS, 
STATIONERY 
ENGINES . 

5 .SIRAX 
MARSHALL 
PVT .I.. T M I TFTl 

. .  . .  . . .. 

1 9 5 9  STEAM TRAFS, 5 . 7 0  YES U.K. 
STEAM OR A I R  
SEPFROTnHS . . . .. . . , . . . . . . . 



PAGE-NO-: 48 

I E  OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
.>ANY CHAIRMAN/M .D COMML I N  CRORE COLLAHO- OF 

PRODN OF RS. RATION COLLAAO- 
YES/NO RATION 

.THE SATHE ~ . G s E J ~ \ . ~  1948 FOOD PRODUCTS 4.50 NO - 
3ISCUITS AND RISCUITS, 
CHOCOLATE CO . AND 
'- IMITED CHOCOLATES. 
(TELE-21817) 

. SH I RKE V .A .SHIREE 1970 TOWER CRANES, 2.35 YES FRANCE 
CONSTRUCTIONS EOT CRANES, 
EOUIPMENTS SEAFFOLDING . 
C"JT.LIMITED WELL CRANE ETC. 
(TELE-70232) AND MATERIAL 

HANDLINGS 
EQUIPMENTS 

.THE SHIRKE A.R.S:IlKKE 1980 KR AFT 
?AFER MILLS PAPER 
FVT.LIMITED 
(TELE-70151) 

. S IDDHARTH 
.IOTORS 

1979 SPARES OF 1.00 NO - 
LUNA MOPEDS 

? I  GMA 
ENGINEERS 
LE-82 1 [:I@) 

1978 POWER 1.00 NO - 
LECTRONICS 
EOUIPMENTS , 
MICRO PROCE- 
SSOR ROCIRD 



PAGE-NO-: 47 

;ME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
OMPANY CHAIRMAN/M.D COMML I N  CRORE COLLAHO- OF 

PRODN OF RS RATION COLLARO- - - 

YES/NO RATION 

3 1 . RATH I 
INDUSTRIAL 
ECIUIPMENTS 
CO .PUT. 
LTD. 
(TELE-34709) 

1950 AIR POLLUTION 2 .!XI YES U.K. 
CONTROL SYSTEM, 
CONVEYING 
SYSTEMS ,VALVES 
MATERIAL HAND- 
L ING EOUI PMENTS 
HEAT EXCHANGERS, 
PROCESS EBUIP- 
NENTS ETC. 

7 .ROF'LAS 1.CHATTERJEE 1965 FIBRE GLASS 3.41 YES U . K . 
INDIA MOULDINGS,JEEF 
L IM ITED 
(TELE-62783) 

BODY K I T S  
SCOOTER SIUE 
CARS ,FIRRE 
GLASS HELMETS 

3 .SAHYADRI D .C .MEHTA 1950 INK BLUE 2.94 NO - 
DYE STUFFS (M.D.) 
& CHEMICALS 

AUROMINE , 
RHOdAMINE 6 GDN 
RESORCINOL, 
DEMAP . 

,4 .SAJ FROLJDE P.S.JAGTAP 1974 DYNOMETERS- 1.25 YES U . K . 
TEST PLANT HYDRAULIC, 
PVT LTf! EDDY CURRENT, 
(TELE-70882) CHAS I S , 

FUEL MEASURE- 
MENT E(%U I F'VENT , 
ENGINE HAND- 
L ING SYSTEMS, 
I MSTRUMENTA- 
TION. 



PAGE-NO-: 4 6  

CASTINGS ETC . 

- O F  THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
CHAIRMAN/M.D COMML 

PRODN 
I N  CRORE COLLAFO- OF 
OF RS RAT ION COLLARO- 

YES/NO R A T I O N  

' E R F E C T  
. t\II)USTRIES 
i TELE-32818 )  

1964 TWO WHEELER 1 .UO NO - 
ACCESSORIES 
PRESS COMPO- 
NENTS. 

.. 
lONA R .K .MORE 1959 GOLD SPOT 1.28 NO - 

i O T T L  I NG THUMPS UP,DO I T  
JNPANY R I M  Z I M  &SODA 

I MITED L I MCA 
TELE-85004 )  

I A V  S .R . POPHALE 1976 E L E C T R I C  2.25 NO - 
:LECTROSFARK DISCHARGE 
'JT L T D  MACHINES 
TELE-441639 )  

'REMIER 
'3RAGE 
TELE-54149 )  

1947 AUTOMOBILE 2 -99 NO - 
R E P A I R I N G  
?<MAINTENANCE 

REMIER 
RR I GAT1 ON 
GUIPMENT 
TED 

. TELE-66728)  

1964 ALUMIN IUM 1.50 NO - 
P I P E S  ,COUPLERS, 
SFRINKTERS,  
PUMPS ,HYDRAMS 

:ACORI) t:: . P .SETH I 1946 WATER HEATER 2.50 NO - 
.?PL I ANCES (M.11.) WASHING 
'VT .LTD . MACHINES , S P I N  
TELE-82944)  DRYERS ,COOKING 

RANGE, OVENS 
E T C .  i 



1 1  y PEC 1986 

PAGE-NO-: 45 

&PIE OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
OMPANY CHAIRMAN/M.D COMML I N  CRORE COLLABO- OF 

PRODN RATION COLLAPO- 
YES/NO RATION 

O .MATCHWEL RAMKRISHANA .1 9 4 6  ELECTRIC FANS ,8.35 NO - 
ELECTRICALS BAJAJ  C E I L I N G  FANS 
(1NDIA)LTD.  TABLE & MISC 
(TELE-65798) FANS 

1 .MORRIS S.B.TILLU 1963 ANTENA RODS, 4 .90 NO - 
ELECTRON I CS SOFT FERRIT IES 
L I N I T E n  FOR RADIO % 

MAGNETIC STRIPS,  
DEFLECTION 
COMPONENTS FOR 
TV,RING MAG- 
NETS ,SEGMENTS 
MAGNETS ETC 

2.FAISA FUNn P.R.KIAE 1 9 0 5  GLASSES & Z . 0 0  NO - 
GLASS (CHIEF EXEC) GLASS ITEMS 
WORKS 

3 .  FARAN JAPE N.G.PAR&NJPE 1 9 8 1  C Y L I N D E R L I N E R  1.50 NO - 
AUTO CAST BLOCKS FOH- 
PVT LTD A I R  COOLED/ 
(TELE-82187) WATER COOLED, 

ENGINES OF 
MOPEDS, COM- 
PRESSORS, 
ETC . 

4 .PEFCO R.R.GEDIA 1 9 6 9  CYLINDER LINERS 2.11 NO - 
FOUNDRY Fi USED IN RAIL- 
CHEMICALS WAYS ,AUTOMO- 
L I M I T E D  B I L E  COMPONENTS 
(TELE-8274 1 ) L I K E  VALVE 

SENT INSERTS , 
V6LVE TAPPETS, 
SPACER RING, 



SCIENCE & 
rnCHNOLOGY 

PARE 
JJ-RWY OF P m A  

~ ~ h t h m d ,  PUNE - 41 1 W7. 

- 
OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 

'ANY CHAIRMAN/M.D COMML I N  CRORE COLLAFO- & 
FRODN RATION COLLAFO- 

YES/NO RATION 

'?HRRASHTRA Y . R . DAUGALL 1975 WINDSCREEN 1.93.  NO - 
AFETY (WORKS MGR) GLASSES, 
" A S S  WORKS AUTOMOBILE 
.VT LTD GLASSES, 
TELE-84623) TOUGHENED 

GLASSES ETC. 

lr-IHAVIR 
;TEEL 
.JT LTD 
TELE-82971) 

1 9 6 8  I R O N X T E E L  6 -05 NO - 
PRODUCTS,FLATS, 
ANGLES ,CHANNELS, 
SQUARES & 
ROUNDS 

.>HINDRA R .K .PITAMBER 1 9 6 4  CABLE J O I N I N G  3.60 NO - 
-NG I NEER I NG KITS,EFOXY 

CHEMICAL PUTTY COMPOUNDS, 
'RODUCTS AR CHAMBER 
;MITED HOUSINGS FOR 
TELE-82771) C IRCUIT  FREAK- 

ERS & OTHER 
CAST RASIN- 
COMPONENTS FOR 
E L E  .SW I TCHGEARS 

IAH I NDRA 
'JEN 

1958 TRAILERS ,AUT06.76 YES U.t:. 
MOBILE EQUIFM- 
ENTS,AXELS, 
JACKS ,A1 R 
BRAKE EQUIFMENTS 
TRUCK BODIES 
ETC. 

'4H I NURA B.M.KATARIA 1960 SINTERED 6.32 YES U.K. 
7 I NTERED (EXE .DIR) BEARINGS % 
'RODUCTS PARTS ,COPPER 
. IMITEU FOWDERS,TIN 
TELE-82632) IRON %LEAfl 

POWDERS, 
S INTERED 
F I L . T F F r  



UMVERSITY OF POONA 
O~aesbLbmd, PUNE - 41 1 CQ7. FAGE-NO-: 43 

- 
:\ME OF THE NAME OF THE YEAR OF PRODUCT TURNOVER FOREIGN COUNTRY 
OMFANY CHAIRMAN/M.D COMML I N  CRORE COLLABO- B 

FRODN RATION COLLABO- 
YES/NO RATION 

::) .KIRLOSKAR S.R.MIRASH1 1981 DIESEL GEN- 5.10 NO - 
ELECTRODYNE SET ABOVE, 
PRIVATE LTD 1 0 0  KVA ,CLEAN 
(TELE-86121) A I R  SYSTEM, 

MOOULAR,CONTI?OL 
PANNELS ,BASE 
FRAMES, FOR 
DG SETS, 
MODULAR ETC. 

I .KIRLOSKAR 
F ILTERS 
P V T  .LTD . 
(TELE-55390) 

- 

1 9 6 9  F I L T E R S  1.60 NO - 

2 .KISHORE N .N .TIESAI 1963 PROCESS 1.35 YES W .GERMANY 
PUMPS PUMPS 
FVT LTD. 
(TELE-83516) 

3.ERAN RADER S.A.MALKAN1 1972 WHEELSWXLE 2.25 NO - 
PRIVATE SETS FOR 
L I M I T E D  TRANSFER 
(TELE-60688 CARSGCRANES , 

GEAR BOXES 
GEAR COUPLINGS, 
ELECTRIC HOISTS, 
HOOKS, FORG I NGS 

4 . L I P 1  
BOILERS 
P V T  .LTfl .  
(TELE-61278)  

1 9 7 4  RO I LERS 4 .00 YES FRANCE e 

R -. 
BOILER 
ACCESSORIES 



I1 9 DEC 

FAGE-NO-: @ I  

35. SADANAND TEXTILES HOSIERY 
% CALLICO FABRICS 
F'ROCESSORS 
HADAFSAF: 
F'OONA-411013 

1. POLICY OF THE BANKERS 



PAGE-NO- : 

SNIVERSIW OF FOONA 
G ce:.U.h:nd. FUNE-411007. 

3 . 1 5  LABOUR 

F'OONA BEING ONE OF THE MAJOR INDUSTRIAL C I T I E S  I N  I N D I A ,  HAVI '  

ALL  SORTS OF 'WORKERS CATEGORY, TRADE UNION A C T I V I T I E S  DO FORM 

IMPORTANT PART I N  THE F I E L D  OF INDUSTRIES. WORKERS OF MOST LA' 

8 MEDIUM INDUSTRIES HAVE, THEREFORE FARM THE TRADE UNION 

ORGANISATION TO SAFEGUARD THE INTERESTS OF THE WORKERS. I N  SONr 

OF THE CASES, FUNCTIONS ARE GUIDED BY SOME LEADING ORGANISATIO" 

CONTROLLED BY P O L I T I C A L  PARTIES I N  THE STATE. FOLLOWING ARE F E ' ~  

MAJOR TRADE UNIONS 
NAME OF THE TRADE UNION LEADER 
- - - - -- -- - - - - - - - - - - - ------ 

1 . RHARTIYA MAJDOOR SANGH SHRI MANORE 

2. PUN€ Z ILHA MAJDOOR SANGH SHRI SHARMA 

3. G I R N I  KAMGAR SANGHATANA SHRI DE'SOUZA 

4.  INDIAN NATIONAL TRADE UNIONS CONGRESS 

5.  ALL I N D I A  TRADE UNION CONGRESS 

6.  NATIONAL DEFENCE EMPLOYEES UNION RAMKRISHNA MORE 
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1. MAHARASHTRA STATE FINANCIAL CORPORATION 

THE MAIN FUNCTION OF MSFC I S  TO MEET THE TERM LOAN REDUIREMENTS 

OF SMALL SCALE B MEDIUM SCALE INDUSTRIES FOR ACOUSITION OF FIXED 

ASSETS. LIK:E LAND. BUILDING. MACHINERY AND EQUIPMENT. THE OFJECTIVE 

OF MSFC I S  TO PROMOTE MORE INDUSTRIES I N  BACKGROUND & DEVELOPING 

AREAS OF MAHARASHTRA AND GOA REGION. BUT LOANS FOR WORKING CAPITA 

CAPITAL AND FOR REPAYMENT OF LOANS ARE NOT CONSIDERED. I T  GRANTS 

TERM LOANS TO THE LIMITED COMPANIES AND REGISTERED CO-OPRATIVE 

SOCIETIES UPTO RS 60 LAKHS AND TO THE PROPRIETARY % PARTNERSHIP 

FIRMS UPTO RS 30 LAKHS. 

CHAIRMAN OF MSFC - SHRI S R DAMANI 

REGIONAL MANAGER OF MSFC SHRI S G JADHAV 
(FIGURES ARE I N  LAKHS) ................................................................................ 

? 
1983-85 1984-85 ........................................................ 

NO OF SANCTIONED. DISBURSED NO OF SANCTIONED DISBURSED 
UNITS AMOUNT AMOUNT UNITS AMOUNT AMOUNT ........................................................................ 

POONA REGION 122 356.88 267.37 173 422.98 297.52 

MAHARASHTRA 2661 5665.70 4101.50 2348 5783.16 3559.10 

STATE 

BREAK UP OF MAHARASHTRA ......................... 
SMALL SCALE 2580 4704.00 - -- 3?77 4959 

OTHER UNITS 81 962.00 - 7 1 82 4 
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AMOUNT DUE AMOUNT RECOVERED % RECOVER --------- ---------------- ---------- 
CRORES OF RS CROHES O F  RS ------------ ------------ 

PRINCIPAL AMOUNT 23.42  16.72 71 .39  

INTEREST AMOUNT 2 4  .85 16.76 ------ ------ 
48.27 33.48 

PRINCIPAL AMOUNT 30.92 19.62 63.42  

INTEREST AMOUNT 31.20 19.99 ------ ------ 
62.12 39.60  

ADDITIONAL INFORMATION 4BOUT WORKING OF M S F C 
- ...................................................... 

1. MSFC ALSO FINANCE PROJECTS WITH LARGE CAPITAL OUT LAY UPTO RS 

3 CRORES I N  PARTICIPATION WITH SICOM / ALL INDIA FINANCIAL 

INSTITUTIONS / BANKS .ETC. RUT I N  THIS CASE ALSO SHARE OF MSF 

I S  L IM ITED TO RS 60 LAKHS 

2. MSFC PROVIDES SEED CAPITAL ASSISTANCE TO THE NEW ENTREPRENEL 

ENTREPRENEURS WHO POSSESS' NECESSARY SKILL  OR PRACTICAL EXPER; 

NCE BUT LACK REQUISITE FINANCE FOR SETTING UP SMALL SCALE 

INDUSTRIAL UNIT, TO MEET THE GAP I N  THE PROMOTER'S GAP. 

3. MSFC GIVES SHORT TERM LOANS WHICH ARE INTEREST FREE FOR 

FIRST 6 MONTHS I N  CASE OF 551 UNITS AGAINST THE SANCTION O F  

CENTRAL SUBSIDY. 



PAGE-NO-: 65 

2. THE LOANS ARE GIVEN FOR SETTING UP NEW INDUSTRIAL UNITS AS 

WELL AS FOR EXPANSION & MODERNISATION OF THE EXISTING UNITS. 

3. VENTURE CAPITAL IS NOT FROVIDED. 

4. THE DEMAND FOR HIGH TECHNOLOGY AT PRESENT IN THE UNITS IS NIL. 

5. THE USE OF COMPUTER IS HARDLY 1% IN RESPECT OF THE UNITS WHO 

HAVE RECEIVEU THE ASSISTANCE FROM MSFC. 

2. WESTERN MAHARASHTRA ' DEVOLOPMENT CORPORATION 

WMDC WAS FORMED WITH AN OBJECTIVE FOR THE DEVELOPMENT OF INDU 

-TRIAL ACTIVITIES IN 9 WESTERN DISTRICTS OF MAHARASHTRA IN 

THE FOLLOWING WAYS IT ASSISTS THE UNITS - 
1. EQUITY PARTICIPATION 

2. JOINT PROJECTS IN ORDER TO PROVIDE INCENTIVE TO THE 

ENTERPRENUERS, WHO ARE READY TO START BUSINESS 

TO BACKWARD AREAS. 

3. SETTING UP INDUSTRIAL ESTABLISHMENTS 

4. INDUSTRIAL TRAINING. 

5. IMPLEMENTATION OF GOVT. SCHEMES. 

MANAGING DIRECTOR--MRS.LEENA MEHENDALE 
1984-85 DATA POONA REGION TOTAL 9 DISTRICTS ................................................................. 

NO OF AMT DISBURSED NO OF AMOUNT DISBURSED 
LOAN SCHEMES UNITS IN LAKHS OF RS UNITS IN LAKHS OF RS 

SEED CAPITAL LOAN 214 40.00 1156 173.63 

LOAN UNDER SCHEMES OF - 37.78 - 470.93 
1976- 1979- 1983 

TECHNICAL ENTREPRENUER'S 4.88 - 8.29 
SCHEME ------ ------- 

82.66 652.76 

1985-86 DATA ---- -- ---- 

SEED CAPITAL LOAN 213 
~. 

40 .OO 



LOAN UNDER SCHEMES - 2.61 
OF 1976-1979-1983 
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TECHNICAL ENTREFRENEUNERS - 3.23 - 5.98 
SCHEME ------ ------ 

45.84 290 .59 

RECOVERY OF SEED CAPITAL AS ON 1985-86 

PRINCIPAL AMOUNT INTEREST AMOUNT 
IN LAKHS IN LAKHS 

POONA REGION 21.46 4.93 

TOTAL 8 DISTRICTS 93.22 19.39 

1. TECHNICAL X FINANCIAL GUIDANCE TO ENTREPRENUERS 

2. INDUSTRIAL TRAINING 

3.  JOINT PARTICIPATION 

2. MOSTLY THE ASSISTANCE IS GIVEN TO THE NEW ENTREPRENUEHS 

3. THE VENTURE CAPITAL IS PROVIDED IN SOME CASES. 

4.  THE CONCEPT OF HIGH TECHNOLOGY IS NOT KNOWN TO MOST OF THE 

LOAN RECIPIENTS. 

5. USE OF COMPUTER IS VERY RARE IN RESPECT OF LOAN RECIPIENTS. 
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B. REGIONAL OFFICE OF ALL INDIA FINANCIAL INSTITUTIONS ............................................................ 

1. INDUSTRIAL FINANCE CORPORATION OF INDIA 

THE BHANCH OFFICE OF POONA IS RECENTLY STARTED FROM MAY 85. TO 

BEGIN WITH, ITS ACTIVITIES WERE RESTRICTED TO CO-OFERATIVE SUGER 

1NDUSTF:IES 8 TEXTILE MILLS. BUT SINCE LAST FEW MONTH THIS BRANCH 

OFFICE HAS BEEN OFF - LOADED BY THE BOMBAY OFFICE IN RESPECT OF 

CORPORATE SECTOR ALSO FROM FOONA. AND IT HAS SANCTIONED & DISBUR 

DISBURSED THE FUNDS TO M/S KINETIC HONDA, M/S AMPHETRONICS, M/S 

SPACE AGE ETC. THE ROLE OF IFCE EXTENDS TO THE ENTIRE 

INDUSTRIAL SPECTRUM ENCOMPASSING PRIRY FALLY (A) PROJECT FINANCING 

OPERATIONS AND (B) PROMOTIONAL ACTIVITEIS, 

INFORMATION REGARDING POONA BASE INDUSTRIES IS AS FOLLOWS - 

7 6.29 CRORES 6.29 CRORES 

DURING 1984-85 DURING 1984-85 
OF WHICH RS.4 CRORES IN RUPEE VALUE AND 
RS.2.29 CRORES IN FOREIGN CURRENCY. 

N0.OF UNITS PRINCIPAL AMOUNT INTEREST AMOUNT 

70 4203.09 LAKHS 395.00 LAKHS 
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ADDITIONAL INFORMATION ABOUT I F C I  A C T I V I T I E S  ----- ---- ---------- 
DURING LAST 38 YEARS OF I T S  SERVICE TO INDIAN INLIUSTRY, 

I F C I  HAS ASSISTED 2 2 7 2  PROJECTS AND HAD BEEN INSTRU- 

MENTAL I N  MOBIL IS ING RS 2 7 , 2 8 2 . 6 2  CRORES FOR THE COMP- 

LETION . OF THESE PROJECTS. 

. 6 :  OTHER SERVICES PROVIDED ----- -------- -------- 
1. FOUR .NEW PROMOTIONAL SCHEMES AIMED AT PROVIDING MAR- 

KETING ASSISTANCE TO SMALL SCALE UNITS,  ENCOURAGING 

MOUERNISATION OF T INY,  SMALL SCALE AND ANCILLARY UNITS,  

CONTROLLING OF POLLUTION I N  SMALL Z MEDIUM SCALE 

INDUSTRIAL UNITS, G I V I N G  INTEREST REBATE SUBSIDY TO 

WOMON ENTERPRISES WITH REGARD TO THEIR ENTERPRICE 

SETTING ENDEAVOURS ETC., WERE INTRODUCED FOR THE 

F I R S T  TIME. 

2 .  A SCHEME OF TECHNOLOGY DEVELOPMENT & FINANCE WAS 

FORMULATED WHICH I S  L I K E L Y  TO BECOME OPERATIONAL FROM 

THE 1ST JAN 1987. 

3 .  I F C I  CONTINUED TO PROVIDE SUPPORT TO TECHNICAL CONSUL- 

TANCY ORGANISATION EDP CONDUCTING AGENCIES, R I S E  CAPITAL 

FOUNDATION, MANGEMENT DEVELOPMENT INSTITUTE,  ENTERPRE- 

NEURSHIP DEVELOPMENT INSTITUTE OF I N D I A  ETC. THESE 

ORGANISATIONS WERE ABLE TO ACCELRATE THE PACE OF 

THEIR A C T I V I T I E S  AND PROVIDE B E N I F I T S  TO THEIR RES-- 

PECTIVE TARGET GROUPS TO A SUBSTANTIAL EXTENT. 

4.  MERCHANT BANKINGSERVICES 

5 .  LEASING - OPERATIONS. 
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- -. IFCI RENDERS ASSISTANCE TO BOTH NEW INDUSTRIES B EXPANSiON 

OF EXISTING INDUSTRIES. BUT IT ITS MAIN CONnITIONS ARE- 

1 )  THE INDUSTRY MUST HAVE A INDUSTRIAL LICENCE AND 

2 )  IT MUST BE FROH NATIONAL PRIORITY SECTOR. 

3. NO VENTURE CAPITAL IS PROVIDED BUT RISK CAPITAL IS PROVIDED 

4. IFCI MAINLY RENDERS THE FUNDS FOR IMPROVEMENT OF TECHNOLOGY 

5. EXCEPT VERY FEW BIG COMPANIES LIKE M/S KINETIC HONDA FROM 

POONA, NO OTHER LOAN RECIPIENTS USE THE FACILITIES OF 

COMPUTER SERVICES, AS MAIN RECEIPENTS FROM POONA ARE FROM 

CO-OPERATIVE SECTOR. 

C. SELECTED COMMERCIAL BANES ---------- ----- 
RANK OF MAHARASHTRA IS SUPPOSED TO BE LEAn BhNK OF 

FOONR BASED INDUSTRIES, MAINLY SMALL SCALE INDUSTRIES. 

FOLLOWING IS A CONSOLIDATED PERFORMANCE OF ALL THE PhNKS 
FOR FOONA REGION 

ASSISTANCE TO TARGET FOR 1985 ACHIEVEMENTS FOR 
6 MONTHS OF 1985 

FOR NO OF CREDIT TO BE NO OF CREDIT 
A/CS PROVIDED A/CS FROV IDED 

(RS IN 000) (RS IN 1?00) 
(RS IN 000) (RS IN 006) .......................................................................... 

1. ENGINEERING UNITS 86 6955 32 78 1 

2. RURAL & COLLEGE UNITS 541 3572 49 -c 
1.91 

3. OTHER 

TOTAL 
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(FIGURES ARE I N  LAKHS) 

!\IAME O F  THE HANK NO 1983 1984 1985 YEARLY TARGET 
OF 

RRACHES 
6 MONTHS FOR 1985 

1. HANK OF MAHARASHTRA 57 550.14 571 .20 439.53 774.25 

2 . BANK: OF I NDI  A 23 373.96 234.79 195 ,02 359 .35 

3. CENTRAL HANK OF I N D I A  19 1 72 .70 157.21 149.64 234.95 

4. UNION HANK OF I N D I A  11 41.21 112 .58 19.91 70.10 

5. DENA HANK 11 23.78 39.66 15.96 35 . 05 
6 .  RANK OF RAROUA 17 209 -66 1Q4 .91 95 .38 179.95 

7 .  CANARA HANK 

3 .  SYNTIICATE HANK 

9. I N D I A N  HANK 

10. I N D I A N  OVERSEAS HANK 

11.UNITED COMNERICAL RAN 

12. ALLAHAHAD RANK 

13. VIJAYA RANK 

14. STATE BONK OF I N D I A  

15. UNITED WESTERN RANK 

16. SANGLI HANK 1 0 99.19 95.80 141.65 29.80 

17. BANK OF EARAD c J 1 .US 0 -35 26 .50 = .J .30 

10. F n c c 2 1 1333.38 1762.56 1120.62 2t:101:1 . 00 
17. L D HANK 1 515 .07 408 .59 31 1.69 600 . 0(:1 
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3.18 CENTRAL GOVERNMENT INSTITUTIONS PROVIDING ASSISTANCE TO INDUSTRIES 
- 

AS FAR FINANCIAL PART I S  CONCERNED I C I C I  I D F I  B I F C  ETC. 

DO PROVIDE ASSISTANCE TO THE INDUSTRIES I N  AND AROUND 

POONA. PUT THESE INSTITUTIONS HAVE NO BRANCH OFFICIES I N  

POONA . RECENTLY INDUSTRIAL FINANCE CORPORATION OF I N D I A  

HAS STARTED I T S  BRANCH OFFICE I N  POONA FROM MAY 65 TQ 

DEAL WITH THE SUGAR CO-OPERATIVES & TEXTILES I N  THE POONA 

REGION. AND, THE CORFORATION HAS STARTED DEALING WITH 

CORPORATE SECTOR I N  POONA, DIRECTLY. I T  MEANS, T H I S  

SECTOR NEED NOT RUSH EITHER TO DELHI  OR BOMBAY FOR 

F I N A N C I A L  ASSISTANCE. 

A S  FAR AS RESEARCH/TRAINING PART I S  CONCERNED, THE DETAILS 

HAVE BEEN GIVEN UNDER SECTION 3.8 

3.19 STATE GOVERNMENT INSTITUTIONS PROVIDING ASSISTANCE TO INDUSTRIES 
- 

NAME & ADDRESS CHIEF PERSON NATURE OF ASSITANEE 

1. MAHARASHTRA INDUSTRIAL S B PANDE 1. TO PROVIDE THE INDUS- 
DEVELOPMENT CORPORATION EXECUTIVE ENGINEER TRIAL  SECTORS TO THE 
CHINCHWAD S G KULKARNI INDUSTRIES 
FOONA 411 019 SUPT . ENGINEER 2. TO PROVIDE THE INFRA- 

STRUCTURE F A C I L I T I E S  
TO INDUSTRIES 

2. MAHARASHTRA SMALL SCALE P G EAFALE 1 . F iNANCIAL  .% TECHNICAI- 
INDUSTRIES DEVELOPMENT D I V I S I O N A L  MANAGER ASSISTANCE TO SMALL 
CORPORATION LTD SCALE INDUSTRIES. 
KAMALA CHAMBERS 
hR7 BUDHWAR FETH 
POONA-411002 
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NAME % ADDRESS CHIEF PERSON NATURE OF ASSISTANCE 

WESTERN MAHARASHTRA MRS LEENA 1 .  
DEVELOPMENT CORPORATION MEHENDALE (M.D.) . 
KUBERA CHAMBERS 
DR RAJENDRA PRASAD MARG 
POONA-411005 

2. 
3.  
4. 

DEVELOPING THE INDUS 
T R I A L  A C T I V I T I E S  I N  , 
l2 ISTRICTS I N  WEST P4r 
OF THE MAHARASHTRA 
STATE. 
EBUITY PARTICIPATIor.1 
JOINT PROJECTS 
IMPLEMENTING THE DIFF 
ERENT STATE GOVT 
SCHEMES SUCH AS EDU- 
CATED UNEMPLOYMENT 
SCHEME ETC. 

4 .  MAHARASHTRA INDUSTAIAL t S P RANADE 1. CONSULTANCY SERVICES 
TECHNICAL CONSULTANCY MANAGING DIRECTOR TO INDUSTRIES & INSTJ  
ORGANISATION LTD TUTIONS. 
KURERA CHAMBERS 2. ORGANISING SEMINAR5 
UR RAJENDRA PRASAD MARG FOR INDUSTRIAL DEVE- 
POONA-411005 LOPMENTS 

3. PREPAR ING PROJECT 
REPORTS 

5. DISTRICT INDUSTRIES CENTRE S P WAGH 1. 
AGRICULTURAL COLLEGE SUPDT. IND OFFICER 
COMPOUND 
SHIVAJINeGAR 
POONA-411005 2. 

TO HELP THE SMALL 
SCALE INDUSTRIES I N  
DIFFERENT TALLIKAS OF 
FOONA DISTRICT 
TO IMPLEMENT THE STAI  
GOVT SCHEMES OF DEVE- 
LOPMENT OF INDUSTRIES 

6. MAHARASHTRPl STATE S G JADHAV 1. FINANCIAL  ASSISTANCE ' 
FINRNCIAL  CORPORATION REGIONAL MANAGER UPTO RS 60 LAKHS TO 
S F' COLLEGE COMPOUND SMALL Z< MEDIUM INDUS; 
T I L A E  ROAD H I E S  FOR 'THE PLlRPOSE 
POONA-411030 OF LAND,PUILDING,PLAI 

& MACHINERY. 
2. FINANCIAL  ASSISTANCE 

TO PROPRIETORS $4 PAF:T 
NERSHIP FIRMS UFTO RT 
15 LAKHS . 
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NAME ?? ADDRESS CHIEF F'ERSON NATURE OF ASSISTANCE 

7. SMALL INDUSTRIES SERVICE T D SRINIVASAN I. DEVELOPMENT OF SMALL 
INSTITUTE ASSTT DIRECTOR ; SCALE INDUSTRY 
NEAR FMT BUILDING 2. PROVIDING A WIDE RANGE 
SHANKARSHET ROAD OF F A C I L I T I E S  % SERV- 
FOONA-4 11009 ICES I N  TECHNOLOGICAL 

ASPECTS ,TRAINING ,MARK- 
ET ING 

8. SUH REGIONAL EMPLOYMENT 
OFFICE - --- 
RASTA FETH 
POONA-411011 

1. TO REGISTER THE NANES 
OF CANDIDATES FOR THE 
EMPLOYMENT 

2. TO PROVIDE EMPLOYMENT 
TO SUCH CANDIDaTES 
I N  AND AROUND INDUST- 
RIES/OFFICES I N  FCONA 

9. MAHARASHTRA ELECTAONICS P H RHAVE 1. TO DEVELOP THE ELECT- 
TESTING h DEVELOPMENT .DIRECTOR RONICS INDUSTRY I N  
CORPORATION (MELTRON) MAHRRASHTRA 
S.1 .D. I .  PREMISES 2. TO ASSIST SUCH ANCIL- 
AGRICULTURAL COLLEGE LARY U N I T S  I N  RESEARCH 
COMPOUND t DEVELOPMENT 
POONA-411005 3. TO B U I L T  UP THE MARK- 

ETING ORGANISATION. 

10. NAHARASHTRA STATE 
KHADI & VILLAGE 
I NDUSTAIES BOARD 
727 SADASHIV PETH 
POONA-411030 

1. TO DEVELOP THE ACTI-  
V I T I E S  OF 22 KHADI .?. 
GRAMODYOG UNITS.  

2. TO LOOK AFTER THE 
MARKETING PROBLEMS OF 
SUCH U N I T S  - - -  ~ - 

3. TRAINING 
4. F I N A N C I A L  ASSISTANCE 
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3.20 INDUSTRIAL ASSOCIATION 

NAMES % ADDRESS CHIEF PERSON NATURE OF SERVICE 

1. MAHRATTA CHAMBER OF B R SARADE 1. DISSEMINATION OF 
COMMERCE & INDUSTRIES SECRETARY INFORMATION 
T I L A K  ROAD 2 .  COMMERICAL REFERENCE 
FOONA-411002 LIBRARY 

3. STASTICAL INFORMf%TIOI 
REGARDING IMPORT/ 
EXPORT TRADE, INDUST 
R I A L  CICEMCING, INDU' 
R I A L  PRODUCTION/EMPL- 
OYMENT DATA ON J O I N T  
STOCK COMPANIES, 
PRICES ETC. 

4.  SPECIAL PROBLEMS OF 
SMALL SCALE INDUSTRIr 
ARE LOOKED AFTER RY 
THE SMALL SCALE INDU- 
STRIES WING. 

5 .  PUBLICATIONS OF RULLF 
TINS,  MONTHLY .JOURNAL 
t COMMERCIAL DIREC- 
TCRIES. 

6. TO LOOK AFTER THE 
PRORLEM OF INFEASTRL. 
TURE % LOCAL PROBLEM' 

7. ADVISORY SERVICES Oh 
LABOUR, EXCISE, IMPOl 
/EXPORT. INDUSTRIAL 

8. ORGANISING FOREIGK' 
STUDY TOURS 

9. CONDUCTING CONFERENC 
SEMINARS,LECTURES L 
WORkSHOFS . 

2. AUDYDGIC TANTRA SHIKSHAN N S JAMBHEKAH 1 .  TRAINING F O C I L I T I E S  
SANSTHA DIRECTOR FOR TECHNIChL JORS 
N I D C  INDUSTRIAL AREA 2. CONDUCTING I T I 
CHINCHWAD TRAINING COURSE FUR 
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2 YEARS 

I N S T I T U T E  B ADDRESS CHIEF FERSON NATURE OF SERVICE 

3. OLYPIPIA. INSTITUTE OF VIJAYKUMAR KHANNA 1. CONDUCTS TRAINING 
TECHNOLOGY DIRECTOR COURSES FOR QUALIFY I F 1 6  
PREM EUTIH EXAMINATIONS CODUCTED 
SADHU VASWANI ROAD BY THE DEFT OF TECHMI- 
POONA-411001 N ICAL EDUCATION,GOVT 

OF MAHARASHTRA, INDUS- 
T R I A L  TRAINING I N S T I -  
TUTE THE C I T Y  8 
GUILDS OF LONDON. 

2. CODUCTING CERTIFICA- 
TION COURSES OF 1 T@ 4 
MONTHS DURATION I N  
VARIOUS TRADES. 

4 .  INSTITUTE OF ENGINEERS GANESH RAO 1. CONDUCTING INDUST- 
DIRECTOR R I A L  LECTURES WORKSHDP 

8 SEMINRAS 
2. INDUSTRIAL FURLICA- 

TIONS 

5. SCIENCE & TECHNOLOGY M D APTE TO CONDUCT THE 4 C T I V I T I E S  
PARK DIRECTOR 
POONA UNIVERSITY CRMPUS 

FOR FOLLOWING 
1. TEST 8 MEASUREMENT 

F A C I L I T Y  CENTRE 
2. RESE~RCH ~i DEVELOPMENT 

CENTRE 
3. INSTRUMENTATI01.1 TECH- 

NOLOGY AND MICE0 
ENGINEERING 

4.  FIOTECHNOLOGY 
5. COMPUTER SCIENCES 
6. HIGH TECHNOLOGY % 

MANUFACTURING AND 
PRODUCTION CENTRE 
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3 . 2 1  STOCK EXCHANGE F A C I L I T I E S  

OVER THE LAST 25 YEARS, PUNE AND THE SURROUNDING AREAS HAVE 

COME UP AS MAJOR INDUSTRIAL COMPLEX WITH A LARGE CONCENTRATION 

O F  MODERN ENGINEERING AND A L L I E D  INDUSTRIES. THE INVESTING PUBLIC 

I N  T H I S  AREA NEED DIFFERENT TYPES OF 'SERVICES' WHICH ARE BUALI-  

TGTIVELY DIFFERENT FROM THOSE OFFERED BY BIGGER STOCK EXCHANGES. 

THE PROTECTION OF INTEREST OF SMALL INVESTORS AND ACCELERATING 

THE ECONOMIC DEVELOPMENT OF THE REGION WERE THE MAIN GUIDING 

PRINCIPLES I N  REGISTERING POONA STOCK EXCHANGE LTD AS A COMPAM) 

UNDER THE COMPANIES ACT ON 14TH JUNE 82.  THE RECOGNITION AS THE 

l 1 T H  RECOGNISED STOCE EXCHANGE I N  THE COUNTRY WAS OBTAINED OM 

2ND SEPT 82. 

THE BANK OF MAHAROSHTRA, PUNE, HAS REEN APPOINTED AS THE 

BANKERS AND THE MANAGEMENT OF THE STOCK EXCHANGE CLEARING HOUSE 

HAS BEEN ENTRUSTED TO THAT BANK. AT PRESENT, N W  THE NUMBER 

OF AUTHORISED MEMBERS ARE 38 AND THE NUMBER OF L I S T E D  COMPANIE! 

WAS 68 AS ON JUNE 8 5 .  

FOR THE POONA REGION, POONA STOCK EXCHANGE I S  THE PRINCIPAL 

EXCHANGE AND L I S T I N G  AT POONA I S  COMPULSORY FOR THOSE COMPANIES 

INTERESTED I N  PUBLIC ISSUE HAVING HEAD OFFICE I N  POONA REGION/ 

OTHER THAN BOMBAY REGION. THE SETTLEMENTS ARE DONE FORTNIGHTLY 

AND ONLY CASH TRANSACTIONS ARE ENTERTAINED. 

FOR NEW PUBLIC ISSUE POONA STOCE EXCHANGE ORSERVE THE FOLLOWING 

THINGS- 

1 . MINIMUM ISSUED CAPITAL I S  RS 50 LAP:HS, OF IJHICH 60% TO HE 

OFFERED TO THE PUBLIC.  

2 .  THE FERMISSION OF CAPTTAL CONTROL ISSUE I S  REOIJIREI! FnR THE 



CAPITAL ABOVE ONE CRORE. 

3. RESOLUTION OF BOARD OF DIRECTORS I S  REQUIRED FOR PUBLIC ISSUE. 

4 .  THE COMPANY HAS TO PRESENT FOLLOWING DOCUMENTS TO THE EXCHANGE 

4.1 THREE YEARS BALANCE SHEETS-. 

4 . 2  ARTICLES OF ASSOCIATION 

4.3 CAPITAL DISTRIBUTION SCHETtULE . 
4 . 4  AUDITOR'S CERTIFICATE. 

4.5 COST OF PUBLIC ISSUE. 

5. THE UNDERTAKING I S  REQUIRED FOR NON TRANSFER OF PROMOTERS 

QUOTA FOR THREE YEARS. 

6 .  APPROVAL OF PROSPECTUS FROM THE REGIONAL OFFICE. 

THE PUBLIC . ISSUES FOR THE FOLLOWING COMPANIES HAVE PEEN EFFECTED 

THROUGH POONA STOCK EXCHANGE- 

1. ZF STEERING GEAR ( I N D I A )  LTD. 

2. KALYANI BRAKERS LTD. 

3. L I T A K A  LABORATORIES 

4 .  V.M. JOAG CONSTRUCTIONS LTD 

5. FINOLEX CABLES LTD 

6. KALYANI STEELS LTD 

OUT OF THE ABOVE b COMPANIES F I R S T  THREE ARE TOTALLY NEW 

COMPANIES . 
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1 .  SHRI S. L. EIRLOSKAR 2 .  SHRI 8. D. GARWARE 
' LAKAKI  RUNGLOW CHAIRMAN L MANAGING DIRECTOR 
MOtIEL COLONY GARWARE NYLONS L I M I T E D  
POONA - 411016 PIMPRI  

POONA - 411018 
PHONE - 0 - 6001 8 

R - 56471 PHONE - 0 - 
R - 

3. SHRI H. K. FIRODIA 4. R. R.  MRLHOTRA 
CHAIRMAN Z< MANAGING LIIRECTOR VICE PRESIDENT t MANAGING DIRECTOR 
HAJAJ  TEMPO LTD. WEIKFIELD PRODUCTS COMPANY 
BOMRAY POONA ROAD ( I N D I A )  PVT LTD. 
POONA - 41 1035 WEIKFIELC ESTATE 

NAGAR ROAD 
PHONE - o - 863~0 POONA - 4iro14 

R - 53153 PHONE - 0 - 64944 
R - 64202 - 67638 

5. SHRI N.  A. KALYANI 6. SHRI M . G. SATHE 
MANAGING DIRECTOR - ' MANAGING DIRECTOR 
BHARAT FORGE CO. LTD SATHE B I S C U I T  & CHOCOLATE CO. LTD. 
MUNDHAWA 820, BHAVANI PETH 
POONA - 411036 POONA - 41 1002 
PHONE - 0 - 67343 PHONE - 0 - 70391 

R - 440181 R - 67271 

3.22 NAME 8 ADDRESSES OF INDUSTRY LEADERS 
- -  
7. SHRI RAHULKUMA~RAJAJ 8. SHRI R D AGA 

CHAIRMAN % MANAGING DIRECTOR MANGAING DIRECTOR 
RAJAJ  AUTO L I M I T E D  THERMAX FVT LTD. 
AKURDI CHINCHWAD 
POONA 41 1035 POUNA 411019 
PHONE - 0 - 82851 FUONA - 0 - 51129 

R - 82857 R - 64543 
9 ,  SHRI C S KIRLOSKAR 10. DR R J RATHI 

CHAIRMAN CHAIRMAN 
KIRLOSKAR CUMMINES LTD SUDARSHAN CHEMICAL INnUSTRIES LTD 
CDRPOHRTE OFFICE 162 DR AMPEflk:AR ROAn 
CORPORATE OFFICE 162 DR AMREDKAR ROAO 
11 KOREGAON PARK 
POONA 411001 FOONA 4 1 100 1 



PHONE 

11. SHRI A S WARDEKAR 
MANAG I NG I3 IRECTOR 
WESTERN I N D I A  ERECTORS LTD 
SAHYDRI SAnAN T I L A K  ROAD 
POONA 411030 
PHONE - 0 - 30127 

R - 33009 
13 .  SHRI M S PARKHE 

CHAIRMAN t MANAGING DIRECTOR 
THE CENTRAL PAPER M I L L S  LTD 
1183 S H I V A J I  NAGAR 
POONA 4 1 1005 
FHONE - 0 - 55090 

R - 

. :  > _ - -  -. 
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12. SHRI B G SHIRKE 
MANAGING DIRECTOR 
SIPOREX I N D I A  L I M I T E D  
72-76 INf lUSTRIAL ESTATE 
MUNDHAWA POONA-411 036 
PHONE - 0 - 70353 

R - 56712 
14. SHRI N M P I T T I E  

CHAIRMAN t MANAGING DIRECTOR 
THE RAJA BAHADUR MOTILAL M I L L S  LTD 
5 R B MOTILAL ROAD 
POONA 411001 
PHONE - 0 - 63242 

R - 63084 

15. SHRI V S VAIDYA 16. SHRI S K KHANDEKAR 
CHAIRMAN MANAGING DIRECTOR 
SWASTIK RUBBER PRODUCTS LTD VANAZ ENGINEESS FVT L T D  
SWASK HOUSE KHADKI 85/1 PAUD ROAD 
POONA 411003 POONA 41 1029 
PHONE - 0 - 54813 PHONE - 0 - 

R - 58700/53164 R - 31139 

3 .23 NAME 8 ADDRESS OF LOCAL P O L I T I C A L  LEADERS 

1 .  BARS V N GADGIL 2 .  SHRI SHARAD PAWAH 
419 SHANIWAR PETH BARAMATI 
POONA 4 1 1 030 D I S T R I C T  POONA 
PHONE DELHI  0 384782 R-3014488 PHONE 428 

FOONA R 470697/31456 

3. SHRI R G MOZE 
ROOM NO 57/1 

4 .  SHRI L S (ANNA) JCSHI 
704,  SADASHIV FETH 



SCIENCE & 
TECHNOLOGY 

i'LLRB 

SFINGAMWADI 
PHONE R 64279 . 

U M V E R S ~  . w . POONA . 

5. SHRI SHRRAO RANFISE 
K-211 SHASTRI NAGAR 
YERWAUA 
POONA-411006 
PHONE 0 66333 

R 66222 

7 . SHRI PRAKASM QHERE 
179 GURUWAR PETH 

FOONA 411002 
PHONE 0 56989 

R 470504 

POONA 411030 
PHONE 0 448148 

R 443073 

6. SHRI ULHAS KALOGHE 
70.5 HUDHWAR PETH 

FOONA 411002 
PHONE R 447785 

8. SHRI VITTHALRAO TUPE 
ROOM NO 47 
TUPE VFISTI HAUAPSAR 
FOONR 411028 
PHONE 0 70163 

R 70385 

1 . SHRI Y S SIDHU 2. SHRI V P RANE 
COMMIS I ONER COLLECTOR 
PlJNE D I V I S I O N  COUNCIL HALL 
POONR 4 1 1 rroi POONA 4 1 1  00 1 
PHONE 0 6Z223 PHONE O 62570 

R 62233 R 61488 
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3. SHRI S G ZENDE 4 .  SHRI DEVINDER SINGH 
PRESIDE~~T Z I L L A  FARISHAD COMMISIONER OF INCOME TAX 

F RUILn ING 12 CANNOUGHT ROAD - - - - - -  - 

POONA 4 1 1 0 0  1 
FHONE 0 2 6 0 5 2  

R 6 2 8 5 4  

POONA 4 1  1001 
FHONE 0 6 2 1 5 9  

R 67821 

5 .  MRS LEENA MEHANDALE 6. SHRI F F SHINDE 
NANAG I NG D I RECTOR J T  DIRECTOR OF INDUSTRIES 
W M D C  PUNE REGION 
KUHERA CHAMBERS UDYOG BHAVAN A'BLOCK 
SHIVAJINAGAR T I L A K  ROAD 
POONA 41 1 0 0 5  POONA 4 1 1030 

. PHONE 0 5 5 3 2 4  PHONE 0 4 4 5 8 4 4  
R 4 4 0 1 1 8  

7. SHRI C H DINGRE 8. SHRI N R DESHFANDE 
ADDL COMMISIONER OF LABOUR J O I N T  CONMISSIONER 
BUNGALOW NO 5 FOOD 8 DRUG ADMINISTRATION 
BOMBAY POONA ROAO 

POONA 4 1 1 0 0 5  
PHONE 0 5 6 1 7 2  

R 4 7 0 6 5 3  

FUNE D I V I S I O N  
7 9 1 / 9 3  GURUWAR FETH ~ -~ ~ - - 

POONA 4 1 1002 
FHONE 0 4 4 2 5 5 5  

R 35589 

?. SHRI T D SRINIVASAN 10. SHRI S V TAMBAKE 
ASST DIRECTOR DEFUTY CHIEF INSFECTOR 
SMALL INDUSTRIES SERVICE INST OF FACTORIES 
NEAR FMT BUILDING 6 9 4 / 1  11 PUNE SATARA ROAD 
SHANKARSHET ROAD ~. / 



- 

POONA 41 1009 
PHONE 0 4 7 0 5 9 4  

11 . S H R I  S G JADHAV 
REGIONAL MANAGER 
M S F ~  . .  - .  - 
S P COLLEGE COMPOUNU 
T I L A K  ROAD 

POONA 4 11030 
PHONE 0 4 7 0 5 5 1  

R 54356 

&wid, PUNB- 411 Qn. 
POONA 4 11037 

13. S H R I  S P PANDE 
E X E C U T I V E  ENGINEER 
M I D C  
CHINCHWAD 

POONA 411019 
F'I-IONE 0 83305 

R 84577 

FHONE 0 35918 
R 3 4 9 7 9  
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12. S H R I  P G KAPALE  
D I V I S I O N A L  MANAGER 
MAHARASHTRA SMALL SCALE INtlUSTRIE!; 
DEVELOPMENT CORPORATION L T D  
W M A L A  CHAMBERS 
687 RUDHWAR PETH 
P00hlA 4 1 1 0 0 2  
PHONE 0 470.551 

R 5 4 3 5 6  

14. S H R I  A K MHASKAR 
REGIONAL OFF ICER 
MAHARASHTRA PREVENTION OF WATER 
P O L L U T I O N  BOARD 
41/6 TARATE COLONY KARVE ROAD 
F'OONA 4 1  1004 
PHONE 0 33534 

15. S H R I  P G SARDESAI 16. S H R I  S V RHAVE 
DIRECTOR OF TOWN PLANNING COMMISIONER OF P O L I C E  
CENTARAL B U I L D I N G  VASWANI ROAD 
POONA 41 100 1 POOMA 4 1  1001 
PHONE 0 66742 PHONE 0 82202 

R 3 1 7 4 7  R 63592 

'!-lWE POWER PROBLEM DURING THE ' iEARS 1982 Pr 1983 WAS VERY 

SERIOUS B THERE WERE POWER CUTS B LOAD SHADINGS. MOST 



OF THE MEDIUM L SMALL SCALE INDUSTRIES HAD TO WORK I N  

2 SHIFTS ONLY. VERY FEW COMPANIES HAVE GEN SETS TO PROTECT 

AGAINST THE POWER SHORTAGES. 

SINCE 1985 , HOWEVER S I T U A T I O N .  I S  MUCH IMPROVED AND THAT 

WAS WHY THE INDUSTRIAL PICTURE WAS GOOD. HOWEVER, LOAD 

SHADING I S  S T I L L  OBSERVED FOE FEW LOCATIONS. 

AS COMPARED TO POWER A V A I L A B I L I T Y  THE POSITION OF WCVTEE 

SUPPLY I S  VERY GOOD I N  POONA 8 AROUND. DUE TO WATER 

SHORTAGE THERE ARE NOT MUCH CUT DOWNS I N  THE FRODUCTION. 

HUT THE WATER CHARGES I N  MIDC AREAS ARE VERY HIGH AS 

AGAINST THE CITY AREA. T H I S  FOSED FRORLEM I N  FCMC AREA. 

AND ESPECIALLY TO THE SMALL UNITS FROM THAT AREA. 
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This repor t ,  prepared f o r  t h e  United S t a t e s  Agency f o r  
In terna t ional  Development (USAID) under the  d i r e c t i o n  of the Off ice  of 
Technology Development and Enterpr i se  f o r  the  S t a t e  Technology 
Development & Enterprise (STDE) Projec t  i n  Karnataka, covers  almost 
a l l  Bangalore i n s t i t u i t o n s  involved i n  programs t o  promote i n d u s t r i a l  
growth and competitiveness i n  Karnataka, v l t h  emphasis on technology 
development, human resources development, c a p i t a l  resources, export 
t rade  and entrepreneurship a t  the  s t a t e  leve l .  The repor t  a l s o  
describes i n i t i a t i v e s  f o r  na t iona l  programs i n  science,  technology and 
financing. I ts  format i e  based on the  repor t  Innovations i n  
I n d u s t r i a l  Ccmpetitenem a t  the S t a t e  Level prepared i n  December 1984 
by SRI In terna t ional  f o r  the  United S t a t e s  t o  allow comparison of the  
a c t i v i t y  matrix f o r  both Bangalore and the  na t iona l  l e v e l  i n  t h e  above 
mentioned areas. 

Case s tud ie s  include information on the  organizat ion.  
object ives,  programs and accomplishments of each i n s t i t u t i o n .  The 
repor t  r e f l e c t s  the d i v e r s i t y  of innovative programs a t  t h e  s t a t e  and 
na t ioaa l  leve ls ,  and o f f e r s  suggestions f o r  f u r t h e r  encouragement of 
these programs. 
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The Sahyadri on the  eas t e rn  s i d e  s lovly  d o p e s  down t o  meet the 

Deccan Plateau. The average height of the plateau i s  about 600 t o  

1000 meters. The ghats  have very r i c h  t r o p i c a l  f o r e s t s  ca l l ed  t h e  

& h a d  vhich spread fu r the r  e a s t  f o r  a good d is tance  i n  a b e l t  20-30 

miles  vide. 

Because of topography and c l imate ,  Karnataka can be conveniently 

divided i n t o  three  regions. The hot  and humid coas ta l  p l a i n  tobether  

u i t h  the  Western Ghats t h a t  r i s e  from it c o n s t i t u t e  c o a s t a l  Karnataka 

( the  gha t s  a r e  considered sometimes as a separa te  region - t h e  

Halnad). The tvo o ther  regions o n - t h e  Deccan Plateau a r e  t e m e d  . 

Northern I n t e r i o r  and Southern I n t e r i o r .  

An estimated 667,324 hectares  a r e  i r r i g a t e d  by ve11s and tanks. 

Southern I n t e r i o r  Karnataka i s  mostly i n  the  Cauvery Basin with an 

a rea  of 36,000 sq. Ian. Since 1974 KRS has i r r i g a t e d  79,300 hectares.  

Harange, Eemavathy, Kabini and seven o the r  p ro jec t s  may g ive  a t o t a l  

of 544,747 hectares vhen completed. The Krishna River base i n  

Northern I n t e r i o r  has a drainage of 113,000 sq. km. within  the  s t a t e .  

Eleven major and 27 medium p r o j e c t s  including Tungabhadra. 

Ghataprabha, Bhadra and Upper Krishna vill i n  time i r r i g a t e  1,800.000 

hectares. A small p a r t  of Karnataka i s  i n  the  Godavari Basin. 



Karnataka has a long history of industrialization. Tvo hundred 

years ago Tippu Sultan, the visionary monarch of Mysore, laid the 

foundation for an industrial Karnataka. The illustrious statesman, 

Sri. Visvesvaraya, continued the policies. These policies combined 

with thp enlightened outlook of the Haharajas of former Mysore State 

have resulted in Karnataka being the home of many key industries. As 

a pioneer and trailblazer Karnataka stands head and shoulders above 

other states in the country. Some of the pioneering early ventures in 

the development of Karnataka have been the Krishnarajasagar Dam to 

harness the potential of the Cauvery River, the Sivasamudram 

Hydroelectric Power Station, the Mysore Iron and Steel Warks, vhich 

produce charcoal pig iron (presently called the Visveswaraya Iron h 

Steel Works), Mysore Sugar Factory, Xysore Paper Mills and Cement 

Factory, Hindustan Aircraft Ltd., Mysore Silk Kills and Textile Mills, 

Mysore Porcelain Factory, Kolar Gold Field etc. 

Because of the congenial climate and availabilty of skilled 

labor, high technology industries such as machine tools, electricals, 

aircraft manufacturing and electronics have been set up in Karnataka 

which now house prestigious public and private sector undertakings 

including U, BEEL, TATA, ASEA, ITI, Kirloskar, BPL, VISL, BEL, HXT 

and Wheel and Axle Plant. 

Karnataka today is also the home of electronics. Acknowledged 

as the Silicon Valley of India, Karnataka produces over 35% of the 

country's electronic goods for different fields varying from defence, 

medicine and aeronautics to entertainment and computers. 



Inf raatructure 

Industrialization is a continuing tradition in Karnataka. Rich 

natural resources, technological talent and manpower have contributed 

greatly to the strong infrae'ructure that makes Karnatalca the ideal 

location for any industry. Karnataka can utilize talent from its 44 

engineering colleges and 122 polytechnics. The prestigious Indian 

Institute of Science at Bangalore is renovned for fostering world 

famous scientists. 

Numerous R&D laboratories provide research and testing 

facilities to the highly professional disciplines of aerospace, 

aeronautics, machine tools, defence, medicine and other fields of 

electronics, gas turbine and power research. The Indian Space 

Research Organization (ISRO), Electronics and Radar Development 

Establishment (EBDE), National Aeronautical Laboratory (NAL) and 

Aeronautical Development Establishment (MIE) provide valuable services 

in their respective fields. The Center for Development of Telemetries 

is a prestigious development organization in the field of 

telecommunications, active both in hardware and software. The 

Electronics Test and Deve.lopment Center established by the Department 

of Electronics, Government of India, provides testing and quality 

control facilities of national and international standards. There are 

a large number of small-scale and ancillary industries. Some of the 

mu:tinationals such as Texas Instruments (USA), Philips and Blue Star 

have set up industries in Bangalore. 

- 4 -  



Bangalore, the  c a p i t a l  of b r n a t a k a ,  i s  well connected by road, 

r a i l  and a i r .  Indus t r i e s  a r e  located i n  severa l  d i s t r i c t s  of the 

s t a t e  and not merely concentrated i n  Bangalore. Special  a t t e n t i o n  i s  

being paid t o  the development of backward areas .  Karnataka has t h e  

unique a b i l i t y  t o  produce mull-rry s i l k  and i s  a major expor ter  of 

pres t ig ious  Mysore s i l k s .  Reeling, spinning and weaving f a c i l i t i e s  

have been videly developed. 

I n  the f i e l d  of e l ec t ron ic  components the re  a r e  about 29 

i n d u s t r i e s ;  i n  the a rea  of consumer e l e c t r o n i c s  there  a r e  10; i n  

comunica t ions  10; i n  computers and pe r iphe ra l s  a reas  about 28 u n i t s ;  

and t h e  f i e l d  of con t ro l  and instrumentat ion a l s o  has  10  u n i t s .  Th i s  

i nd ica t e s  the vide range of production f a c i l i t i e s  and a c t i v i t i e s  i n  

e l ec t ron ic s .  

The turnover f i g u r e s  of the  Central  Public  Sector  share i s  about 

66.942, Pr iva te  Sector  27.932, the  S t a t e  Public Sector  0.85% and 

Small-Scale Indus t r i e s  4.28%. This  i n d i c a t e s  the  major r o l e s  played 

by the  Central Public Sector and t h e  Pr iva te  Sector  i n  the  

i n d u s t r i a l i z a t i o n  of t h e  s t a t e .  Small-scale indus t ry  which i s  very 

o f t en  a n c i l l a r y  t o  major indus t ry  a l s o  shows a growth po ten t i a l .  



PART 'I' 

STATE LEVEL A-S 



Introduction 

A developing country such ar India needs rapid industrialization 

for the society's advancement and for a high standard of living. The 

growth of industries during the last few decades has been phenomenal. 

Indian industries vere intially geared to meet domestic demand and cut 

import bills thrugh import substitution which took place at the cost 

of efficiency and cost competitiveness. They tended to export what 

they produced. This resulted in not responding to market demand vhen 

current technologies in other countries vere upgraded for the 

introduction of high quality and cost competitive products in the 

international market. 

Initially industries vere set up with foreign collaboration and 

technical knorhow from the aeveloped countires. The developed 

countries were forced to leave low-tech areas and concentrate on 

high-tech and state-of-the art technologies which encouraged 

developing countries to enter these former markets. Instant success 

and a huge market share were enjoyed by those countries which could 

restructure themselves easily and meet the requirements of the 

market. Today this mainly revolves around customer orientation, 

preference for new product design, and performance efficiency. 



The restructuring ability of the newly developed econides 

initiated a price war. The world is now set to move from technology 

to technology ufth the ultimate aim of satisfying human needs at the 

most competitive price. Indian industry cannot survive these 

onslaughts unless it reorientates itself to new and modern 

technologies at a rapid pace. 

The Government of India is very much aware of this newly 

emerging complex situation and has started to adopt innovative 

approaches in its industrial, export and science and technology 

policies. The Karnataka State Government also has made a number of 

initiatives for industrial growth, promotion and competitiveness. 

State Level Innovations 

Karnataka State initiated a large number of programs for 

industrial development through incentives and concessions, investment 

opportunities for Non-Resident Indians (NRI), providing infrastructure 

facilities, and offering technical consultancy and financial 

assistance, etc. 

The new strategies emphasize : 

* Statevide industrial development through promotion of 

large, medium, small-scale, and tiny and cottage industries. 

Promoting high technology utilization. 

* Providing financial and management assistance to 

entrepreneurs. 



* Developing himan resources i n  terms of t r a in ing  an2 

r e t r a in ing  v i t h  s k i l l s  t o  meet nev tasks  and new 

technologies. 

Enhancing competitiveness t o  capture the major share i n  the  

domestic market an4 a l s o  i n  the  export market. 

The range of s t a t e  l e v e l  a c t i v i t i e s  i s  summarized i n  t h i s  repor t  

v i t h  a focus on a c t i v i t i e s  i n  fou r  major areas:  technological  

development, human resource development, c a p i t a l  resources and export 

t rade .  Spec i f i c  innovations i n  each area a re  described i n  case  

s t u d i e s  v i t h i n  each sec t ion .  A t  t h e  na t iona l  l eve l ,  two major a reas .  

sc ience  and technology development and f i n a n c i a l  sources, a r e  

summarized along with case s t u d i e s  i n  each area. While doing t h i s ,  

a l l  major i n i t i a t o r s '  programs a r e  reviewed. 

* Technological Development 

Severa l  e f f o r t s  a r e  underway t o  increase  u t i l i z a t i o n  of new 

technologies  by encouraging universi ty- industry research 

arrangements. S t a t e  i n i t i a t i v e s  include research and 

development par tnersh ips ,  t a rge ted  technica l  a s s i s t ance  and 

technology cormnercialization programs. 

Sec t ion  B describes some of these  examples. 

* Errman Resources Development 

There a r e  many i n i t i a t i v e s  by academic i n s t i t u t i o n s ,  X&D 

l abora to r i e s  and p r iva te  i n s t i t u t i o n s  f o r  t ra in ing  and 

r e t r a i n i n g  engineers ,  workers and executives a t  a l l  l eve l s .  



These educ*tiorull programs a r e  r e f l ec t ed  i n  the prof ic iency  

courses organized by t h e  Indian I n s t i t u t e  of Science, sho r t  

re f resher  courses by t h e  Central  Machine Tool I n s t i t u t e  and 

vocational t r a in ing  courees by Net tur  Training I n s t i t u t e .  

Section C describes some of these  examples. 

* Capi ta l  Ptsources 

Numerous e f f o r t s  a r e  being made by Karnatalcs S t a t e  Finance 

Corporation of India  (KSFC), Karnatalcs S t a t e  I n d u s t r i a l  

Investment and Development Corporation (KSIIDC). I n d u s t r i a l  

Finance Corporation of Ind ia  (IFCI) and I n d u s t r i a l  Development 

Bank of India (IDBI) t o  provide entrepreneurs  with f i n a n c i a l  

ass i s tance  t o  s t a r t  nev i n d u s t r i e s  and t o  encourage p r iva te  

sec to r  investment i n  new en te rp r i se s .  Management t r a i n i n g  

programs a re  a l s o  offered.  

Section D of t h i s  repor t  provides examples. 

Export Trade 

A number of organizat ions vere  i n i t i a t e d  by Central  Goverm~ent 

t o  promote export markets f o r  Indian goods. The Trade 

Development Authority,  S t a t e  Trading Corporation, and 

Engineering Export Council a r e  some of the  organiza t ions  

successful ly implementing the  programs. 

Sect ion E of t h i s  repor t  descr ibes  examples i n  t h i s  a rea .  

- 10 - 



This section deals vith science and technology policies of the 

Government of India and initiatives taken by the Council of Scientific 

and Industrial Research, National Research and Development Corporation 

etc. The major programs of financial institutions such as IDBI, IPCI 

and ICICI are given in this section. 

Conclusions 

This review offers an insight into state and national activiites 

and initiatives taken by different agencies for industrial 

development, promotion and competitiveness during the last two 

decades. All efforts are aimed at rapid industrial grovth and 

expansion. However, efforts for technological advancement in hi-tech 

areas are at a low ebb due to the lack of emphasis on connnercial R&D 

for innovations in new technologies. Dependence on older foreign 

technology caused industry to stagnate as these technologies became 

obsolete. To meet market demand high technologies from abroad are 

either not available or prohibitively costly. In coming years, the 

country will have to depend on commercial R&D closely interacting with 

academic institutions, industry and state agencies for accelerated 

progress and to meet market demand with sophisticated technologies. 

Cooperative joint efforts with other developed countries for mutually 

beneficial innovations in commercial R&D and to meet the rapidly 

changing technologies and competitiveness in the world market are also 

important. 



Description of tbe S t a t e  k t f r i r i e m  

Ccmprehensive e f f o r t s  have been und-rtaken by Karnataka S t a t e  t o  

promote large-scale and medium-scale i n d u s t r i e s  i n  add i t ion  t o  

numerous small-scale indus t r i e s  during the l a s t  two decades. The 

s t a t e  has given high p r i o r i t y  t o  hi-tech and e l e c t r o n i c s  indus t r i e s .  

Full-fledged plans a r e  underway t o  make Bangalore, the Capi ta l  of 

Karaataka, an e l ec t ron ic  c i t y .  It i s  o f t en  compared with S i l i c o n  

Valley i n  the United Sta tes .  The introduct ion of hi-technology 

indus t r i e s ,  modernization of e x i s t i n g  i n d u s t r i e s ,  bui lding of an 

in f r a s t ruc tu re  f o r  new entrepreneurs  a l l  over the  s t a t e ,  e s t a b l i s b e n t  

of t e s t i n g  f a c i l i t i e s  f o r  q u a l i t y  con t ro l  and i n i t i a t i o n  of commercial 

RbD programs a re  some of the  measures i n i t i a t e d  by the  s t a t e  

government t o  promote technological development. To increase  

product ivi ty and enhance competitiveness i n  the  domestic market, 

co l labora t ions  with i n d u s t r i e s  i n  the developed count r ies ,  t echn ica l  

knorhow t ransfers ,  indigenous e f f o r t s  t o  i n t e r a c t  with RhD 

i n s t i t u t i o n s ,  e tc . ,  have been encouraged by s t a t e  government and o t h e r  

i n d u s t r i a l  promotion agencies. 

Our review covers a l l  i n s t i t u t i o n s  whose e f f o r t s  a r e  f o r  

i n d u s t r i a l  growth and indigenous technology development. The major 

i n i t i a t o r s  a re  s t a t e  and c e n t r a i  government agencies,  viz., academic 

i n s t i t u t i o n s  and R&D labora tor ies .  
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To make the review comparable vfth the SRI International Report, 

the same definitions of the initiatives and matrix of state activities 

in technological development are maintained and given below. 

Advocacy, Polic)--raUng and Oversight - In general, these 
initiatives concentrate on identifying, developing and 

marshalling resources that are conducive to fostering a state's 

technological development - its high technology infrastructure. 
Ideas or concepts for more concrete or direct action usually 

orginate from these initiatives. 

Technical Centers. Institutions. and Research Consortia - 
These are university-industry arrangements geared toward 

enhancing the research and development process. Usually 

targeting specific areas (e.g.. microelectronics and 

biotechnology), these arrangements involve the provision of 

physical facilities, equipment and faculty and staff, separate 

from existing university facilities. 

Development Facilities - Unlike research centers, these are 
university arrangements that focus on the commercial 

.applications of basic and applied research knowledge. In these 

arrangements, facilities and access to university resources are 

provided to help entrepreneurs develop innovative ideas into 

commercially viable products. 



Dimct Techaid Aaaiataocc ?rug- - Theee university- 
industry arrangeEents involving the provision of consulting, 

market assesment, project evaluation, and other support 

services for both start-ups and established firms. Services may 

vary from developing contr-ts for the new firm to enhancing the 

productivity of an existing firm's manufacturing process. 

Overall, a vide variety of initiatives involving state, 

corporate and university sectors, exist on the state level. Though 

the folloving matrix on technological development is a listing of 

these efforts, it illustrates the diversity of initiatives in this 

area. 

Matrix of State Activities in Technological Ikvelopment 

The matrix is presented on the following pages. Case studies of 

particularly innovative and/or successful initiatives and also 

potential organizations which could become important in technology 

development are reported. 



1 Arlvocacy p o l i c y -  
~ l l t l ' ~ c u c  making and  Over- 

I s i g h t  

Department of S c i e n c e  
and Technology 
( S t a t e  board/implemen- 
t a t i o n  .and  p o l i c y  
rnaki n g / o v e r s i g h t  

TechnolorlLcal  Development - K a r n a t a k a  S t a t e  

T e c h n i c a l  C e n t r e s  
I n s  ti t u t e s  and 
R e s e a r c h  C o n s o r t i a  

I n d i a n  I n s t i t u t e  o f  
S c i e n c e ,  Bangalore  
[ R e s e a r c h  & Develop 
n e n t )  

Karna taka  S t a t e  
E o u n c i l  f o r  S c i e n c e  
and Technology, 
Banga lo re  . . 
( S t a t e  board/R&D 
a s s i s t a n c e  and 
s p o n s o r s h i p ) ,  

Developmenta l  
F a c i l i t i e s  

D i r e c t  ~ e c h n i c a l  
A s s i s  t a n c e  Programmes 

I n d i a n  I n s t i t u t e  o f  
S c i e n c e  Park, 
B a n g a l o r e  
( u n d e r  ac t ive  con-  
s i d e r a t i o n )  

T e c h n o l o g i c a l  P a r k ,  
Mysore ( u n d e r  p r o -  
g r e s s )  

T e c h n i c a l  c o n s u l t a n c y  ser 
v i c e  - Depar tment  o f  I n -  
d u s t r i e s  and  Commerce 
( T e c h n i c a l  A s s i s t a n c e )  

C o u n c i l  o f  S c i e n t i f i c  and 
I n d u s t r i a l  R e s e a r c h  - 
Polytechnology.  
( T e c h n i c a l  a s s i s t a n c e )  

E l e c t r o n i c s  T e s t  and D e -  

N a t i o n a l  A e r o n a u t i c a l  La- 
b o r a t o r y ,  B a n g a l o r e  
( T e c h n i c a l  a s s i s t a n c e )  

C e n t r a l  Machine T o o l  I n s t .  
t u t e ,  B a n g a l o r e  
( T e c h n i c a l  a s s i s t a n c e )  

I n d i a n  Space  R e s e a r c h  
O r g a n i s a t i o n  
( T e c h n i c a l  a s s i s t a n c e )  

~ e n ' t r a l  Power R e s e a r c h  
I n s  ti t u  te, B a n g a l o r e  
( T e c h n i c a l  a s s i s t a n c e )  

C o n t r o l l e r a t e  of I n s p e c -  
t i o n ,  E l e c t r o n i c s ,  Radar  
and Power Sys tems ,  
Bangalore .  
:Tes  t i n g / ~ e r t i f i c a t i o n )  



T e c h n o l o g i c a l  Development - K a r n a t a k a  S t a t e  ( c o n t i n u e d )  
? 

. 

I n i  t i a t o r  Mvocacy P o l i c y -  T e c h n i c a l  C e n t e r s ,  Developfaen t a l  D l rec  t 'PechrlI till 
malting and Over- I n s  t i  t u t e s  and ~ a c l l i  t l e v  Assistance Pro(jcafc~frr~ 
s l g h t  Resea rch  c o n s o r t i a  

. . . I n d i a n  ~ n s t ' i t u t e  o f  -- U n i v e r s i t y  -- C e n t r e  f o r  S c L e n t l f  i 

S c i e n c e ,  Bangalore Indus  t r l a l  C o r ~ s u l  t a ~  
'I 

i )  C e n t r e  f o r  E1ec.- . I n d l a n  l n s t i  t u t e  of: 
t r o n i c s  Des ignand  S c i e n c e ,  Banya l o r e  

, ~echnology(CEDT) ( T e c h n i c a l  a s s i s  tan1 

i i )  C e n t r e  f o r  Micro- 
p r o c e s s o r  Appli-  
c a t i o n s  

ill) C e n t r e  Eor Compu- 
, ter Aided Design 

i v )  Computer C e n t r e  

V) C e l l  f o r  Applica-  
t i o n  o f  S c i e n c e  
and Technology 
to  R u r a l  Areas 
( AsTRA) 

C o r p o r a t e  
( Poundat  ion)  

Raman R e s e a r c h  
I n s t i t u t e ,  Banga lo re  
( R e s e a r c h  & Deve- . lopment) 



The s to ry  of the Indian I n s t i u t e  of Science i s  long and f u l l  of 

innovations, c r e a t i v i t y  and product ivi ty.  The .-aiqueness of t h i s  

i n s t i t u t e  provides models i n  research and development, human resources 

and technological development t o  present  and f u t u r e  innovation 

programs f o r  i n d u s t r i a l  grovth and competitiveness.  

The founder J.N. Tata (1839-1904). a g r e a t  v is ionary  r ea l i zed  

t h a t  the fu tu re  progress of Ind ia  depended c r u c i a l l y  on research  i n  

science and engineering. An endonnent was crea ted  i n  September 1898 

t o  e s t a b l i s h  a univers i ty  of sc ience  t o  educate and develop t h e  bes t  

of our young men. This scheme l a t e r  bacame a t r i p a r t i t e  venture with 

the  a s soc ia t ion  of the  Government of India  and the  Government of t h e  

Maharaja of Mysore. 

The I n s t i t u t e  was t o  be devoted t o  experimental science and 

aimed a t  t r a in ing  s tudents  i n  experiemntal methods, carrying out 

o r i g i n a l  research, and discharging the  funct ions  of an accepted 

au thor i ty  and referee  on a l l  s c i e n t i f i c  problems a r i s i n g  wi th in  i t s  

o m  domain. 



M t r r  independence t h e  President  of I d i a  bcuu the  V i s i t o r ' .  

The "Council' cont inues t o  be the  pr in icpa l  au thor i ty  governing the  

I n s t i t u t e .  It i s  a s s i s t e d  i n  the  formulation of the academic po l i c i e s  

of t h e  I n s t i t u t e  by t h e  "Court". The "Director' i s  t h e  executive 

au thor i ty  and is a s s i s t e d  i n  t h e  management of the  I n s t i t u t e  by thL 

'Senate' and the  Science and Engineering Facult ies .  

With the e s t a b l i s h n t  of t h e  University Grants Camnission (UGC) 

by the  Government of Ind ia  i n  1956, the  I n s t i t u t e  became one of t h e  

t h i r t e e n  "deemed" u n i v e r s i t i e s  under i ts purviev. 

During the  p a s t  75 yea r s  mny alumni and f acu l ty  have d i r e c t e d  

sc ience  and technology programs i n  t h e  country, created and nurtured 

o t h e r  l abora to r i e s  and s c i e n t i f i c  i n s t i t u ions ,  and founded key 

indus t r i e s .  C.V. Raman, H.J. Bhabha, Vikram Sarabhaf, J.C. Ghosh, 

M.S. Thacker, S. Bhagavantam, S. Dhavan and scores of o the r s  vho have 

played a key r o l e  i n  t h e  s c i e n t i f i c  and technological progress  of our 

country have been c l o s e l y  a s soc ia t ed  u i t h  the  I n s t i t u t e .  The present  

d i r e c t o r  i s  Sh r i  C.N.R. Rao, a n  in t e rna t iona l ly  reputed s c i e n t i s t .  



Because of i t s  unique cha rac te r  the i n s t i t u t e  has been ab le  t o  

make msny s igni f icant  contr ibut ions.  It i s  ne i the r  a na t iona l  

l abora to ry  vhich concentrates so l e ly  on research and applied vork t o  

t h e  exlusion of teaching nor a conventional un ive r s i ty  which concerns 

i t s e l f  mainly v i t h  teaching. The Indian I n s t i t u t e  of Science i s  

concerned v i t h  reseach i n  f r o n t i e r  a reas  and education i n  cu r ren t  

technologica l ly  important a reas .  Because i t  i s  a r e l a t i v e l y  small  

i n s t i t u t i o n ,  it i s  able t o  innovate and introduce never learn ing  

systems such a s  offer ing courses under a u n i t  system, and t e s t i n g  t h e  

r e l i a b i l i t y  of methods of eva lua t ion  and assessment. For example, 

t h i s  i s  one of the f e v  i n s t i t u t e s  which have introduced a four-year 

in t eg ra t ed  H.E. Program based on the  Nayudamma Committee Report on 

reforms i n  postgraduated engineering education i n  the  country;  a t  t h e  

same time the I n s t i t u t e  r e t a i n s  a few Bachelor of Engineering programs 

f o r  graduates  who v i sh  an engineering ca ree r  a f t e r  acqui r ing  a 

Bachelor 's  degree i n  science. 

The I n s t i t u t e  has pioneered i n  aerospace, communicatons, 

e l e c t r o n i c s ,  e l e c t r i c a l ,  meta l lurg ica l  and chemical engineering,  

auromation, bio-chemistry and bio-physics, ma te r i a l  science and s o l i d  

s t a t e  and s t r u c t u r a l  chemistry, and has acted a s  a r e s e r v o i r  from 

~+.ich the  leadership and the  manpover f o r  f u t u r e  s c i e n t i f i c  

developments and indus t r ies  can be draw.. 



Work has been i n i t i a t e d  i n  seve ra l  emerging a reas  of importance nuch 

a s  space science and technology ( including astronomy and 

as t rophys ics) ,  enviromnental science ( including theo re t i ca l .  

meteorological and monsoon dynamics), l i f e  sc iences  ( including genet ic  

engineering) ,  developmental s tud ie s  i n  r u r a l  technolc,y and energy 

problems. 

Besides formal educat ion and research,  through the  Continuing 

Education Center, t h e  I n s t i t u t e  has played a n  a c t i v e  pa r t  i n  o f f e r ing  

short-term educat ional  and t r a i n i n g  programs t o  s c i e n t i s t s  and 

technologists  i n  servfce.  The Continuing Education PHgram cover a 

vide range of t op ic s  and a r e  popular s ince  t h e  profess ional  s o c i e t i e s  

a s s i s t e d  i n  t h e i r  organizat ion.  Approximately 1000 s tudents  go 

through these  programs every year.  

. . 

I n  keeping with i t s  aims and ob jec t ives ,  t h e  I n s t i t u t e  has 

organized a Center f o r  S c i e n t i f i c  and I n d u s t r i a l  Consultancy (CSIC) 

and, through thLs, done a s i g n i f i c a n t  amount of RhD work on i d e n t i f i e d  

pro jec ts  sponsored by i n d u s t r i e s .  The know-how generated i n  the  

I n s t i t u t e  i n  c e r t a i n  s p e c i f i c  a r e a s  has been t r ans fe r r ed  t o  

indus t r i e s .  To mention one, the  work on sil icon-based c h e d c a l s  

i n i t i a t e d  a t  t h e  i n s t i t u t e  has  developed i n t o  a major co l labora t ive  

program with Mettur Chemicals and I n d u s t r i a l  Corporation. 

I n  a s imi l a r  way, f a c i l i t i e s  a v a i l a b l e  st the  I n s t i t u t e  (e.g., 

the wind tunnels  - low and high speed, water  t u m e l ,  the  major 

conputational f a c i l i t i e s  and high vol tage and high current  generators)  

have helped both public  and pr iva te  s e c t o r  i n d u s t r i e s  and Defence. 



There h a s a l s o  been s o c i a l  u t i l i z a t i o n  of r o r k  i n  b iosc imc t s ,  

inlcuding plant t i s s u e  c u l t u r e  of sandal vood, eucalyptus and teak . 

vood, d isease  con t ro l  i n  s i l k  works a d  n u t r i t i o n a l  value enhancement 

of r i c e  s t r a ins .  Some technologically important development work 

recent ly  performed concerns the  technology of cryogenic conta iners ,  

s tud ie s  of f l u i d  flows i n  r e l a t i o n  t o  cooling v a t e r  pumps and cooling 

tower baldes, and design of la rge  va te r  tunnel  and microhydroelectric 

power plants.  

I n  a l l  these  endeavours the  I n s t i t u t e  s t r i v e s  t o  cont r ibute  t o  

the  s c i e n t i f i c ,  academic and technological goals  of our country with a 

keen avareness of i t s  noble t r a d i t i o n  a& t h e  need t o  d n t a i n  high 

qua l i ty  i n  a l l  i ts  a c t i v i t i e s .  

Accomplishments 

The I n s t i t u t e ,  vh ich . s t a r t ed  v l t h  l e s s  than a handful of 

departments, a small  f acu l ty  and hardly 20 s tudents ,  today has nore  

than 30 departments and centers ,  350 f acu l ty  members and 1300 students  

and research scholars .  

During the l a s t  25 years ,  900 Ph.Ds. i n  Science and 600 Ph.Ds. 

and 250 HSc. i n  Engineering were conferred. About 700 graduates and 

post-graduates i n  engineering have received degrees during this period. 



I n  recognition of t h e i r  exce l l en t  research  and development work, 

the s c i e n t i s t s  Were honored with d i s t i n c t i o n s  and awards of na t iona l  

and in t e rna t iona l  importance such a s  t h e  Indian  Academy of Sciences 

and the Indian National Science Academy ( f i f t y  f a c u l t y  members), t h e  

Royal Society of (FRS) London ( t v o  dist,-&shed s c i e n t i s t s )  and by 

Jawaharlal Nehru Fellowship ( f o u r  f a c u l t y  members). Twenty-five 

Shantiswarup Bhatnagar P r i z e s ,  e igh t  UGC Awards, four  Federat ion of 

Indian Chamber of Commerce & I n d u s t r i e s  Avards and f i v e  Vasvik Awards 

were bestowed on f a c u l t y  members during t h e  l a s t  25 years.  The 

f i n a n c i a l  out lay  has increased from Rs. 5 m i l l i o n  recurr ing  i n  1960 t o  

Rs.  55 mi l l i on  and l e s s  than  R s .  one mi l l i on  non-recurring i n  1960 t o  

Fa. 28 mi l l ion  i n  1984. 

Lessons Learned 

Well-defined goals  and ob jec t ives :  p e r i o d i c a l  review of 

programs, a l e r t n e s s  t o  i m o v a t i o n s ,  awareness of the  needs of t h e  

country i n  science and technology and nutur ing  exce l lence  and 

competence a re  major f a c t o r s  placing t h e  I n s t i t u t e  a s  "No. 1" i n  t h e  

country. 



Histotrical Background 

The Karnataka State Council for Science and Technology was 

formed on September 9, 1975 after several Ministers, administrators 

and scientists in Karnataka decided to collaborate on using science 

and technology to solve state development problems. 

The objectives of the State Council are : 

To identify areas for application of science and technology to 

the development needs, objectives and goals of Karnataka and in 

particular to the prevailiq condftions of backwardness, rural 

unemployment and proverty. 

* To advise government on the formulation of policies and measures 

including technical, administrative and legal devices, which 

&ll promote such applications to identified needs, objectives 

and gods, in particular to health, education and mazpover 

u:ilization with special emphasis on the development of h-n 

skills in the rural areas in the slums; and which will promote 

the scientific management of the natural resources of the state. 



To proaote e f f e c t i v e  coor2ina:ion and t o  develop and f o s t e r  

communication a d  o ther  s k i l l s  betveen centers  of s c i e n t i f i c  and 

technological research,  government agencies ,  farms and 

indus t r i e s  so t h a t  promising research  and development work i s  

i n i t i a t e d ,  promoted and e f f e c t i v e l y  deployed i n  a g r i c u l t u r e ,  i n  

government and elsewhere. 

* To i n i t i a t e .  support and coordinate  applied research  programs i n  

un ive r s i t i e s  and o t h e r  i n s t i t u t i o n s  i n  a reas  i d e n t i f i e d  a s  

spec ia l ly  su i ted  t o  t h e  app l i ca t ion  of science and technology. 

* To prepare science and technology plans relevant  t o  t h e  

development needs of t h e  s t a t e .  

* To consider and advise government on such o the r  mat te rs  a s  a r e  

relevant  t o  the  app l i ca t ion  of science and technology t o  t h e  

problems of Karnataka S ta t e .  

* The vork of the  counci l  i s  c a r r i e d  out through s p e c i f i c  p r o j e c t s  

and programs. Nearly three-fourths of the  counci l ' s  expenditure 

i s  on pro jec ts  and programs with the r e s t  spent on s e c r e t a r i a l  

services, l i b r a r y  and computer cen te r .  It employs approximately 

125 persons with c l o s e  t o  100 people working i n  p ro jec t s  and 

programs and the  remainder i n  support serv ices .  



Prom the beginning KSCST has k e n  using the e x i s t i n g  

kfrastructure i n  the  s t a t e ;  v iz . ,  various s c i e n t i f i c  research  

i n s t i t u t i o n s ,  profess ional  co l l eges ,  labora tor ies  etc.. and has  not 

s e t  up any nev i n s t i t u t i o n s .  During the year 1985-86 nea r ly  40 

i n s t i t u t i o n s  and p ro fes s iona l  co l leges  were invo?-ed i n  KSCST's work. 

The counci l ' s  p r o j e c t s  a r e  d i r ec t ed  by eminent s c i e n t i s t s  uho 

vo lun ta r i ly  con t r ibu te  t h e i r  t ime and skills even though t h e  p ro jec t s  

a re  not i n  a reas  of s p e c i a l i s t  research. 

Broadly t h e r e  a r e  seven p ro jec t  areas;  viz.. energy, indus t ry .  

food, water, housing and h a b i t a t ,  information and health.  Of these,  

energy v i t h  seven p r o j e c t s  i n  a  t o t a l  of 23 has received major 

a t t e n t i o n  v i t h  an expenditure of Rs. 0.78 mi l l ion  during 1985-86 out  

of a  t o t a l  expenditure on p r o j e c t s  of R6. 1.54 mi l l i on  (about 50%). 

The next has been Housing and Enbi ta t  with f i v e  p ro jec t s  and Bs. 0.4 

mi l l i on  expenditure. A t o t a l  expenditure of Bs. 1.54 mi l l i on  has been 

d i s t r i b u t e d  among r u r a l ,  urban and urban and r u r a l  with 1 3  p ro jec t s  i n  

the  r u r a l  s ec to r  wi th  a n  expenditure of R s .  0.86 mi l l i on ,  t h e  urban 

with four  p ro jec t s  v i t h  a n  expenditure of Rs. 0.28 mi l l i on  and t h e  

remainder spent i n  s i x  r u r a l  and urban projects .  



TechnologieB developed : 

I n  the l a s t  11 yea r s  some technologies t h a t  could be used i n  the  

development process of the  s t a t e  have been developed by KSCST. These 

include Astra o l e ;  e f f i c i e n t  jaggery furnace;  mod g a s i f i e r ;  s o l a r  

pond; Astra mud-block making machine; helogium process; s i s a l  

decortocator;  Energy Food; s i l e n c e r s  f o r  auto-rickshaws; vinnover; 

design procedure f o r  percola t ion  tank; s h e l l  roof based on weather 

proof t i l e s ;  tu rb ines  f o r  microhydel p l an t s  e t c .  KSCST admin i s t r a to r s  

and s c i e n t i s t s  a r e  together  i n  a s i n g l e  body and a r e  the re fo re  b e t t e r  

equipped t o  o f f e r  support t o  goverument development agencies  e f f o r t s  

f o r  technology d i f fus ion .  I n  add i t ion  KSCST has e s t ab l i shed  a support 

u n i t  f o r  Karnataka development agencies  en te r ing  technologies  such a s  

s o l a r  co l l ec to r s ,  windmills and photovoltaic  devices.  

It has a l s o  helped Hut t i  Cold Mines Ltd. i n  s e t t i n g  up f u e l  

saving wood stoves i n  canteens and Mysore Minerals i n  designing a low 

cos t  housing colony. 

Associat ion with Indus t r i e s  

KSCST has taken s t e p s  t o  involve organisa t ions  such a s  Karnataka 

S t a t e  Finance Corporation, Mysore Xinera l  Corporation, &"-galore 

Chemicals an6 F e r t i l i z e r s  Ltd. and E u t t i  Gold Mines i n  i t s  work. They 

a re  eager t o  support some of the  pro jec ts  and help i n  i t s  a c t i v i t i e s .  



Some of the  a c t i v i t i e s  i n  the  var ious  p ro jec t s  undertaken by 

KSCST under various ca tegor ies  a r e  

Development of voodstoves Phase I1 

Demonstration of s o l a r  ponds f o r  low temperature process heat 

Woodgas Generators f o r  small engines 

E f f i c i e n t  k i l n s  f o r  br icks  and tiles 

Activated carbon from coconut s h e l l s  

S i s a l  i n d u s t r i e s  demonstration u n i t  a t  mngra 

Al terna t ive  building technologies f o r  low c o s t  h o u s i q  

Occurrence of P a r a l y t i c  S h e l l f i s h  Poison (Saxitofin) i n  

s h e l l f i s h e s  of Karnataka 

Survey of Allergy i n  Bangalore due t o  p a r t b e r i m  

Conservation of sur face  and ground water 

Lessons Learned 

Thus KSCST has demonstrated the  e f f i cacy  of t r i p a r t i t e  

co l labora t ion  between academic i n s t i t u t i o n s ,  indus t ry  and s t a t e  

government i n  solving some of the  problems of development. 



TECBAICAL COUSULTMJCP SERVICES ORGANISATION OF KAFXATAU 

(TECSOK) 

Technical consultancy t o  entrepreneurs  and i n d u s t r i e s  paves the 

way f o r  e f f i c i e n t  management and speedy implementation of industrLa1 

pro jec ts .  I n d u s t r i a l  Finance Corporation of India has s e t  up 12 

t echn ica l  consultancy organizat ions a l l  over the  country i n  

co l l abora t ion  v i t h  na t iona l  and s t a t e  l e v e l  f i n a n c i a l  i n s t i t u t i o n s  and 

banks t o  provide consultancy se rv ices ,  from concept t o  commissioning 

s t age ,  t o  r u r a l ,  co t tage ,  t i n y ,  small ,  a n c i l l a r y  and medium sca le  

en te rp r i se s .  

Background 

Karnataka has  i t s  own Technical Consultancy Organization 

(TECSOK) s e t  up i n  1976, a s  a Registered Society j o i n t l y  by the  

Government of Karnataka, the  Di rec to ra t e  of Indus t r i e s  and Commerce, 

t h e  Karnataka S t a t e  F inancia l  Corporation, t h e  Karnataka S ta t e  Small 

I n d u s t r i e s  Development Corporation and the  Karnataka S t a t e  I n d u s t r i a l  

Investment and Development Corporation. It has a n  expert  team with 

~ p e c i a l i z a t i o n s  i n  chemical, e l e c t r i c a l ,  e l e c t r o n i c s ,  mechanical, 

metal lurgy,  textiles, drugs 6 pharmaceuticals,  cements, l ea the r  and 

marketing. A branch o f f i c e  vas  opened i n  Rubli i n  1983 t o  c a t e r  t o  

the  needs of North Karnataka and seven D i s t r i c t  Training Off icers  were 

appointed t o  advise  entrepreneurs  a t  d i s t r i c t  and t a l u k  l eve l s .  



The objectives of the organization are 

Assisting prospective enterpreneurs in setting up industries 

from tiny sector to large-scale sector. Services range from 

identification of project idea to implementation. 

* Identification of projects and selection of investment 

opportunities. 

* Dissemination of information on industrial policies and 

procedures of central as vell as state governments. 

Selection of suitable locations for setting up industrial units. 

* Preparation of detailed techno-economic feasibility reports/ 

project reports. 

* Conductingmarket surveys, industrial potential surveys. 

* Co-ordinating and conducting entrepreneurship development 

programs. 

* Identification and development of ancillary industries. 

* Co-ordinating, monitoring and evaluating developnent projects. 

* Assistance in selection of technical and managerial personnel. 
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Implementing, monitoring and coordinating projects and turnkey 

assistance. 

* Providing project consultancy to Non-Resident Indians (NRI) and 

also escort services. 

* Assistance in obtaining necessary licenses and clearances. 

Assistance to government in the formulation of new policies, 

programs and schemes. 

Programs 

The programs include techno-economic feasibility studies, 

training programs, promotional activities for rural technology, etc. 

So far TECSOK has completed 769 project reports; 85% of the 

reports made are for tiny and small-scale sectors in the field of 

electronics, electrical, mechanical, chemical etc. It has done 

pioneering work in rendering consultancy in promoting mini cement 

plants based on VSK process in association vlth National Council for 

Cement and Building Materials (NCBM), Nev Delhi. Consultancy was 

provided in preparing techno-economic feasibility reports for 20 mini- 

cement plants involving an investment of Rs. 2,300 lakhs (one lakh= 

100,000) and providing direct employment to 2,000 people. 



Entrepreneurships and management development programs a t  

~ i s t r i c t /  taluka l e v e l s  were organised t o  impart necessary t ra in ing .  t o  

~ r o s p e c t i v e  entrepreneurs  i n  various procedures, po l i c i e s  and 

fo rma l i t i e s  i n  s e t t i n g  up i n d u s t r i a l  uni t s .  Similar ly,  export 

t r a i n i n g  programs a r e  organised t o  t r a i n  po ten t i a l  expor ters  i n  

various aspec ts  of export management and documentation. 

Indus t r i e s  Development Project was es tab l i shed  i n  Kolar i n  

a s soc ia t ion  with the  D i s t r i c t  Indus t r i e s  Centre. Kolar, and t h e  Rural 

Development, I IT,  Madras; f i nanc ia l  ass i s tance  f o r  t h i s  pro jec t  has 

come from Canara Bank. The object ive is t o  provide t r a i n i n g  and 

employment t o  r u r a l  youth. Two more such p ro jec t s  a r e  under 

implementation a t  Kanakpura and Chibagalur .  A Rural Technology C e l l  

has been s e t  up t o  advise r u r a l  and agro-based indus t r i e s .  I n  order  

t o  provide su i t ab le  guidance t o  NRIs who want t o  s e t  up i n d u s t r i e s  i n  

Karnataka, a separate  NRI c e l l  has been created i n  TECSOK. 

Non-Resident Indians a re  provided with information about i ncen t ives  

ava i l ab le ,  i d e n t i f i c a t i o n  of su i t ab le  pro jec ts  and t h e  i n f r a s t r u c t u r a l  

f a c i l i t i e s  ava i lab le  a t  i n d u s t r i a l  e s t a t e s .  A separa te  c e l l  has  been 

created v f t h  ass i s tance  from the  Ford Foundation v f t h  t h e  ob jec t ive  of 

formulating p ro jec t s  which a r e  or iented towards p a r t i c i p a t i o n  of women. 

Only vomen Project  Of f i ce r s  work on t h i s  pro jec t ,  t o  g ive  guidance t o  

vomen entrepreneurs.  



TECSOK is recognised as a "Specified Agency' for implementing 

IPCI promotional schemes such as subsidy for encouraging the adoption 

of indigenous technology; assistance for development of technology 

through in-house efforts; subsidy to new entrepreneurs for meeting the 

cost of market studier; subsidy to entrepreneurs for meeting the cost 

of feasibility studies in tiny sector; subsidy for promotion of 

ancillary and tiny industries; subsidy for revival of sick units in 

tiny sector; and assistnace for development and self-employment of 

unemployed young persons. 

TECSOK also operates the Modernisation Scheme and Sick Unit 

Rehabilitation Scheme of the Industrial Development Bank of India 

(IDBI). It undertook an assignment in monitoring, co-ordiaating and 

evaluating the Rs. 18 crore (one crore-10 million) Dutch-aided project 

for construction of industrial sheds in Karnataka and prepared a 

feasibility report on development of silk handloom. This project 

envisages an investment of Rs. 457.64 million and is expected to 

directly benefit 15,000 weavers and 75 cooperatives. In addition 

TECSOK prepared a report on Development of Sheep in nine Districts of 

Karnataka with an investment of Rs. 319.57 million. The project is 

expected to benefit 79,718 shepherds and 87 cooperatives. Both the 

projects have sought World Bank assistance of Rs. 157 million and Rs. 

104 million respectively. 



During the last decade, TECSOK carried out mny different 

programs. Its major achievements are : 769 Techno-Economic 

Feasibility Reports including appraisals, Re. "3 lakhs investment 

catalysed. 48 thousand employment potential catalysed, 84 sick units 

studied, 23 market surveys done. 37 Entrepreneurship 6 Hanagement 

Development Programs organized. 1428 potential entrepreneurs trained, 

nine Export Training Programs organized, and 377 existing and 

potential exporters trained. 

Lessons Learned 

Technical consultancy services promotes industrial growth as it 

helps new entrepreneurs vlth necessary assistance. But services are 

confined to guidance in starting industries only. These organisations 

vere not able to succeed in draving upon the services of technical 

experts in various R 6 D institutions to advise and to interact 

continuously in upgrading or solving technical problems relating to 

quality of products and competitiveness in the market. 



IADUR SPA- ESEbRCE ORGAI?ISATIOB 

(ISRO) 

Indian Space Program Goals a r e  s e l f - r e l i a n t  i n  development and 

deployment of space technology f o r  opera t ional  large-scale na t iona l  

app l i ca t ions  i n  

* Mass communications, T.V. and education (formal and 

non-formal) 

* Remote sensing f o r  

- Survey and b e t t e r  management of na tu ra l  resources 

- Meteorology and environmental monitoring 

* Development of s p a c e c r a f t ,  launch vesse l s ,  app l i ca t ions ,  

payloads, ground hardware, s e rv ices  and management systems 

and mechanisms t o  r e a l i z e  these  goals  on a s e l f - r e l i a n t  

bas is .  

P a r t i c i p a t i o n  of i n d u s t r y  and o t h e r  high technology i n s t i t u t i o n s  

and var ious  na t iona l  agencies  has  been e s s e n t i a l  f o r  the success of 

these  programs. The evo lu t ion  of par tnersh ip  with industry has a 

c l o s e  and l o g i c a l  p a t t e r n  conforming t o  the  phases of development of 

the space program i t s e l f .  



b c h  of the  vork during the  s i x t i e s  vas ca r r i ed  out i n  the  

l abora to r i e s  es tab l i shed  by ISRO. Only common mater ia l s ,  chemicals 

and simple hardware were procured from industry.  The work r e l a t ed  t o  

a range of sounding rockets  and t h e i r  use f o r  space science 

experiments and c o l l e c t i o n  of meteoro'$gical data.  

I n  the  second phase during the  sevent ies ,  ISRO took up t h e  

design and development of s a t e l l i t e  launcher SLV-3 and the  s a t e l l i t e s  

Aryabhatta. Bhaskara I 6 11, Rohini and Apple. I n  t h i s ,  industry 

pa r t i c ipa t ed  i n  ground-based f a c i l i t i e s  and major f ab r i ca t ion  tasks.  

The p a r t i c i p a t i o n  a l s o  covered ground e l ec t ron ic s ,  chemicals, and a 

v ide  range of t o o l s ,  equipment, j i g s  and f i x t u r e s ,  t e s t i n g  and 

t r anspor t a t ion  equipment. The co l l abora t ion  ranged from s p e c i f i c a t i o n  

t o  f i n a l  product s tage.  Only a few i n d u s t r i e s  par t ic ipa ted  i n  this 

e f f o r t .  A t  t h i s  s t age  ISRO s t a r t e d  l icencing  i n d u s t r i e s  t o  use its '  

technology t o  supply ISRO requirements a s  well  a s  the needs of others .  

During t h e  t h i r d  phase of t h e  ear ly-e ight ies ,  p lan ts ,  production 

l i n e s  and d iv i s ions  of l a rge  i n d u s t r i a l  undertakings were s e t  up v i t h  

ISRO technology o r  a combination of ISRO R 6 D and the experience of 

t h e  indus t ry  i t s e l f ,  t o  meet t h e  needs of space programs a s  well  a s  

the app l i ca t ions  of o t h e r  departments of the  government. Now ISRO 

l icensed  technologies  have been v ide ly  explo i ted  by industry. 



The next development vas  the c rea t ion  of technica l  consultancy 

se rv ices  by ISRO. This serv ice  covers a  vide range of  technological  ' 

d i s c i p l i n e s  fo r  the use of industry. With the  major space program - 
USLV & PSLV launch vehic les  - the INSAT I1 and cryogenic s t age  

development involving m expenditure of Rs .  1 ,000 c ro res  i n  1985-90 

in tens ive  indus t ry  co-operation and p a r t i c i p a t i o n  is involved. Active 

i n d u s t r i a l  pa r t i c ipa t ion  not only d i r e c t l y  helps space a c t i v i t i e s  but 

i s  a l s o  technological ly and, i n  the long run, economically p r o f i t a b l e  

and industry.  The consultancy SeNiceS a r e  being e f f e c t i v e l y  used by 

many public  sec to r  and pr iva te  sec to r  i ndus t r i e s .  The expe r t i s e  has 

been made ava i l ab le  t o  t h e  concerned i n d u s t r i e s  a t  various s t ages  of 

development of the programs. 



In t roduct ion  

National Aeronautical Laboratory vas  es tab l i shed  i n  1959 a s  one 

of l i n k s  i n  t h e  cha in  of l abora to r i e s  of t h e  Council of S c i e n t i f i c  and 

I n d u s t r i a l  Research. The laboratory 's  primary r e spons ib i l i t y  is 

se rv ic ing  the needs of Indians aeronaut ica l  and aerospace industry and 

cont r ibut ing  t o  achieving s e l f  r e l i ance  i n  t h i s  v i t a l  sector .  

Background 

From i t s  incept ion  NAL c lose ly  in t e rac t ed  wi th  the  aeronaut ica l  

indus t ry ,  Aerospace and Defence Section, and has es tab l i shed  a c lose  

vorking r e l a t i o n s h i p  wi th  a l l  the  use r  organizat ions i n  the  country 

through t h e  advisory committees of the d i v i s i o n s  of vhich 

r ep resen ta t ives  of u s e r  organizat ions a r e  members. It has a l so  been 

extending consultancy serv ices  t o  these organiza t ions  and through such 

c l o s e  i n t e r a c t i o n s  has  i d e n t i f i e d  short-term and long-tern needs of 

the a i r c r a f t  i ndus t ry  and aerospace a c t i v i t y .  Thus the users  fund the 

major i ty  of programs. 

Apart f r o n  t h i s  t h e  broad spectrum of f a c i l i t i e s  aad exper t i se  

b u i l t  up have been of i n t e r e s t  t o  o t h e r  engineering indus t r i e s ,  both 

public  and p r i v a t e  sec to r .  The laboratory has  made a s ign i f i can t  

con t r ibu t ion  t o  the energy sec tor .  



To achieve its primary objective of serving the needs of the 

aeronautical and aerospace industry, NAL established a vind tunnel 

testing facility and developed it into a National Test Facility. The 

laboratory laid emphasis on deliberate and planned grovth of 

disciplines related to flight vehicle development. The RbD programs 

of NAL are organised under six major disciplines; viz., Aerodynamics, 

Fluid Mechanics, Materials Science, Propulsion. Structural Sciences, 

and Systems Engineering. Supporting services include, Engineering 

services, Computer services, Information Centre for Aeronautics, 

Graphic Arts and Administration. 

Externally funded projects encompass a vide variety of tasks 

such as data generation useful to designers, development of nev 

facility/product, and the setting up of sophisticated facilities not 

available elsewhere in the country. Development an& supply of 

selected and specialised items of hardware for defence organisations, 

public sector undertakings, Department of Space, etc. are also 

undertaken since such hardware is usually not available elsevhere in 

the country. All externally funded research projects undertaken at NAL 

fit into one of the following three categories : 

* Sponsored project Specific problems referred by the user 

organization. These are entirely funded,by 

them. 
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Grant-in-aid pro jec t  Undertaken by the laboratory v i t h  the  

funds given by t h e  Technical 

Departments of the user min i s t r i e s  such 

a s  ARDB. DST, Electronics  C m i s s i o n .  

e t c .  The funds a re  provided a s  a g ran t  

and may be f u l l  o r  pa r t i a l .  

Collaborat ive p ro jec t s  Those which a r e  undertaken v i t h  a n  

understanding of s e l ec t ive  sharing by 

the  labora tory  and the user  of 

expe r t i s e ,  f a c i l i t i e s  and vork t o  be 

done a t  the  laboratory. The advantage 

i s  optimising of time, e f f o r t  and c o s t s  

i n  the  composite development. The 

col labora tor ,  besides sharing c o s t s ,  

a c t i v e l y  supplements through providing 

indus t ry  r e l a t ed  inputs. 

Mechanisms f o r  Collaboration 

Sponsored research schemes a r e  among the  most commonly used 

mechanisms t o  e s t a b l i s h  l inkages betveen NAL and user  agencies. User 

agencies  may sponsor programs f o r  the development of new technologies 

f o r  commercial u t i l i z a t i o n ,  the  development of sytems not ava i l ab le  i n  

t h e  country,  o r  the  u t i l i z a t i o n  of e x i s t i n g  spec ia l i sed  f a c i l i t i e s  f o r  

genera t ion  of da ta  use fu l  f o r  design of f a c i l i t i e s  vhich lead t o  

import s u b s t i t u t i o n  - a l l  r e l a t ed  t o  t h e  main stream of a c t i v i t i e s  of 

t h e  laboratory.  
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These objec t ives  a r e  achieved through an instrument of con t rac t  

o r  memorandum of understanding executed depending upon the na ture  and 

character  of the sponsoring agencies.  Expert advisory consultancy and 

tes t ing/analys is  serv ice  a re  o the r  mechanisms ava i l ab le  through v N c h  

l inkages could a l s o  be developed betvee- the  use r s  and NAL. 

Benefi ts  t o  Sponsors 

Benefi ts  - Sponsor has the  f i r s t  opt ion t o  u t i l i z e  t h e  knovhov 

commercially. Sponsor nay be given an exclusive r i g h t  t o  use t h e  

knovhov f o r  a n  agreed period of time. Sponsor w i l l  be e l i g i b l e  f o r  a 

share i n  the premium and r o y a l t i e s  on a  pre-agreed b a s i s  i f  t h e  

sponsor p a r t i c i p a t e s  i n  a  ho r i zon ta l  t r a n s f e r  of technology t o  a  t h i r d  

party. Patent pro tec t ion  is extended t o  technologies a t  CSIB cos t .  

Time, e f f o r t  and cos t  a r e  e f f e c t i v e l y  optimized i n  the  case  of 

co l labora t ive  pro jec ts .  

Rfghts - The r i g h t s  i n  t h e  i n t e l l e c t u a l  property and t h e  knovhov 

r e s t  i n  the  CSIR. I n  the  case of co l labora t ive  p ro jec t s  j o in t  pa t en t s  

a r e  possible. 

Incent ives t o  Sponsors 

The fol lovfng f i s c a l  bene f i t s  a r e  ava i l ab le  t o  the  user  vhen 

col laborat ing with NAL. 



Introduct ion 

The machine t o o l  i ndus t ry  p lays  a v i t a l  r o l e  i n  t h e  i n d u s t r i a l  

economy of India. Supplying, a s  i t  does, machinery t o  manufacture 

machines, i t  a c t s  a s  a pace s e t t e r  f o r  the  manufacturing indus t ry  v i t h  

the  q u a l i t y ,  va r i e ty  and technology package i t  d e l i l v e r s .  Real izing 

t h e  needs of the growing nationwide netvork of the  machine t o o l  

indus t ry ,  both i n  the  publ ic  and p r iva te  s e c t o r s  and t h e  r e sea rch  and 

development t a sk  t h a t  vould be faced f o r  i t s  progress ,  t h e  Government 

of India es tab l i shed  t h e  Cent ra l  Machine Tool I n s t i t u t e  a s  a n  indus t ry  

or ien ted  research and development organisat ion.  

Background 

The i n s t i t u t e  was formally e s t ab l i shed  a t  Bangalore i n  1962 and 

began i t s  technica l  a c t i v i t i e s  i n  1965. I n i t i a l l y  t h e  Government of 

Czechoslovakia provided t e c h n i c a l  a s s i s t ance ,  a g i f t  of machinery and 

serv lces .  The i n s t i t u t e  b e n e f i t s  from technica l  a id  programs of WID0 

and various advanced coun t r i e s  from time t o  time. 



CKTI is a Government of India Society registered under the 

Societies Registration Act of Farataka and is governed by a council 

consisting of members drawn from the Union Ministry of India, 

Directorate General of Technical Development and Uachine Tool Industry 

both in private and public sectors. Financing of the Inst'tute is 

mainly through grants from the Central Government. 

The Institute has the necessary equipment and facilities for 

prototype manufacture, heat treatment, precision measurement and 

testing research. It has a staff strength of more than 450 of vhom 

about 100 are graduates/post-graduate engineers. 

The main objectives of the Institute are to render technical 

assistance to machine tool and other engineering industries in the 

areas of 

* Design and development of machine tools, attachments/ 

accessories and control systems. 

Research and investigation in machine tool technology, 

prototype testing and evaluation. 

* Standardization of machine tools, its elements, accessories 

and cutring tools. 

* Development of tools and tooling. 
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Production advisory services in progressive machining 

techniques, solution to specific problems in machining, 

selection of production equipment and designing 

manufacturing systems. 

* Promoting numerical control technology through servicing, 

programming and maintenance facilities. 

* Precision measurement. 

Technical information and technical enquiry services and 

bringing out publications. 

* Training courses in various aspects of machine tool 

industry. 

Programs 

In the area of Design and Development the institute's activites 

include evolving improved designs of machine tools - general purpose, 
special purpose and CNC machine tools, low cost automation systems and 

accessories/attachents. Computer aided design is being progressively 

employed at all stages of design. 

Design tasks are focussed on machine tool manufacturer's and 

user's needs as weil as on recommendations and suggestions from other 

sources, e.g. DGTD and Development Counicl for machine tools. 
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The design Projects vary from total technical knovhov to joint 

developmental efforts, which might include a technical report on the 

product, comparative study, product design, integration of 

documentation With the licensee's standards, manufacturing and 

assembiy procedures and operational instructions. 

In the area of research in machining technology a vide range of 

services is offered including development and testing of tools, 

toolings and production aids, never methods of machining and 

productivity improvement. Specific problems in machining are 

undertaken for investigation. These activities are backed by a vell- 

equiped technology processing laboratory and computer facilities. A 

separate Uetal Cutting Tool Division has been created for intensive 

research and development work in the field of cutting tools, 

machinability research, tool testing and computerised machining data 

service. Group technology has come to be knovn as an effective tool 

for increasing productivity in small and medium batch production wMch 

constitutes nearly 80% of engineering manufacture in the country. 

With the advent of CNC machines, the application of group 

technology has led to the concept of flelxible manufacturing systems 

to further improve the productivity of batch manufacture. A special 

cell kith trained and experienced engineers has been created to offer 

consultancy services in the field. 



Quality and performance assessment of machine t o o l s ,  no ise  and 

v ibra t ion  ana lys is  including condi t ion  monitoring and p red ic t ive  

maintenance, development of hydraul ic  systems and con t ro l s ,  e l e c t r i c a l  

d r ives  and logics  and inves t iga t ions  i n t o  metal f i n i s h i n g  a r e  

undertaken i n  research and testin:. 

Development and use of l a r g e l y  imported prec is ion  machine t o o l s  

and measurement equipment c a l l s  f o r  p rec i s ion  engineering technology 

support. For t h i s  purpose the  i n s t i t u t e  has i n i t i a t e d  a few 

a c t i v i t i e s  i n  t h i s  f i e l d .  These inc lude ,  design and development of 

prec is ion  equipment, metrology and c a l i b r a t i o n  and the  development of 

re la ted  software and l a s e r  measuring serv ices .  Some of t h e  p r e c i s i o n  

equipment developed a r e  i n  process gauge, au to  balance, cen te r ing  

pro jec tor  and o p t i c a l  readout. The s e r v i c e s  ava i l ab le  i n  metrology 

a re  c a l i b r a t i o n  of gauges, su r face  p l a t e s ,  p l a i n  and threaded gauges, 

ro tary  t a b l e s  and d iv id ing  heads and i n s p i r a t i o n  of gears  and lead  

screws, measurement of sur face  f i n i s h  and t r a i n i n g  of personnel.  

I n  the area of Numerical Control  (NC) Technology, t h e  I n s t i t u t e  

a s s i s t e d  by UNDP, has been a c t i v e  i n  e s t ab l i sh ing  a c e n t e r  t o  provide 

necessary technica l  support and se rv ices  t o  NC machine u s e r s  and t o  

acce le ra t e  the development and use of such machines. The advantages 

of these  NC machines such a s  s h o r t e r  set-up time i n  t h e  manufacture of 

small and medium batches,  reduced too l ing  and lead time, h igher  

r e p e t i t i v e  accuracy and f l e x i b i l i t y  i n  manufacture a r e  well  known. 



Apart from the representa t ive  NC machines ava i lab le  t h e  

i n s t i t u t e  has developed t h e  NC software - e.g., Uh'm 6 APT 

processors  f o r  various NC machines and h a s  s e t  up a center  - Computer 

a i d s  f o r  metal working indus t ry  (CA!!') v l t h  ass i s tance  from Uh'IDO/IR.'DP 

t o  provide CAD/CA!l f a c i l i t i e s  t o  the indus t r i e s  and alp- t o  a s s i s t  i n  

t h e  in t roduct ion  of CADICAM Technology i n  the metal vorking industry. 

For the  purpose the  UNIGRAPHICS, CAD/CAM System which runs on m)P 

11/34 i s  provided with a u x i l i a r i e s  f o r  user  interphase.  This enables  

t h e  c rea t ion  of drawings using automatic dimensioning, annotat ion,  

notes  l a b l e  scal ing e tc .  and t h e i r  outputs  drawing on . the  D i g i t a l  

P l a t t e r  Control Tape f o r  manufacture of the  component. For NC Tape 

prepara t ion  FAN UC System P Model D i s  avai lab le .  

The rapid advances i n  technology render s c i e n t i f i c  workers and 

engineers  obsolescent i n  t h e i r  knowledge unless  they keep pace with 

the  changes. The pressure of competition, higher product ivi ty and 

q u a l i t y  i n  metal working n e c e s s i t a t e s  a constant awareness of t h e  

l a t e s t  p rac t i ces  and processes.  The i n s t i t u t e  disseminates 

information t o  i n d u s t r i e s  of t h e i r  own expe r t i s e  a s  well  a s  t h a t  

a v a i l a b l e  elsewhere through r e f r e she r  courses,  seminars, conferences 

an2 vorkshops organized from time t o  time. The t r a in ing  d iv i s ion  i n  

E K I  coordinates  the  programs and organizes shor t  term t r a i n i n g  

program on a continuing bas i s  f o r  sponsored candidates  from t h e  

engineering industry. The courses offered include 



Introduct ion t o  CNC Machines; In t e r f ac ing  of CHC Systens;  

Computer Application i n  Metrology; Kachine Tool Inspect ion and 

Test ing;  Manual Part  Programming; CNC Machine Maintenance; CNC System 

Maintenance; Hydraulic Sarco Systems f o r  Machine Tools; In t roduct ion  

t o  CADICPM; Computer Aided Design; Noise and Vibrat ion;  Prec is ion  

Measurements & Metrology; Group Technology; Advances i n  Machining 

Technology; Laser Application i n  Metrology; Non-traditional Machining; 

Emerging Trends i n  Manufacturing. 

The I n s t i t u t e  a l s o  regular ly  organizes seminars, conferences and 

workshops i n  the f i e l d s  of machine t o o l s  and production engineering a t  

various cen te r s  i n  the  country. 

During the  year  1986, 25 t r a i n i n g  courses on some of t h e  t o p i c s  

indicated above were arranged. Out of t h i s  e i g h t  were repeat  courses  

and two were advanced courses.  Candidates f o r  the  courses designed 

f o r  i d e a l  t r a in ing ,  were sponsored by organiza t ions  including 

railways, ordinance f a c t o r i e s ,  machine t o o l  and a l l i e d  i n d u s t r i e s  both 

i n  the pr iva te  and public  sec to r s .  Response through the  yea r s  

ind ica t e s  t h a t  these  courses have been well  appreciated by t h e  

sponsors. The pa -k ic ipan t s  have been mostly managerial and 

supervisory s t a f f .  



I n  addi t ion  t o  these  t r a in ing  programs, seminars were arranged 

a t  Bangalore f o r  top executives on important topics ,  on in t roduct ion  

t o  CNC machines a t  f i v e  places outside Bangalore and some in-house 

programs a t  the  request of some of the organizations. 

A t  the  I n s t i t u t e  a National Information Center f o r  Xachine Tools 

and Production Engineering (NICWP) has been s e t  up a s  a pa r t  of the  

National Information System f o r  Science and Technology (KISSAT). This  

cen te r  a c t s  a s  a c l ea r ing  house of information on macNne to016 and 

production engineering. It c o l l e c t s ,  organizes,  s t o r e s ,  r e t r i e v e s  and 

disseminates  world information on machine t o o l s  and production 

engineering produced i n  d i f f e r e n t  media and languages. The se rv ices  

a r e  of fered  t o  p rac t i s ing  engineers ,  s c i e n t i s t s ,  t echnic ians  and 

researchers .  

For t h i s  purpose i t  maintains a good l i b r a r y  h-ith over 50,000 

items inc luding  books, pe r iod ica l s ,  research repor ts ,  standards and 

t r ade  catalogues.  To c a t e r  t o  the needs of i n t e re s t ed  p a r t i e s ,  

t r a ined  profess ional  s t a f f  o f f e r  t echn ica l  enquiry serv ice  r e l a t i n g  t o  

l a t e s t  products and processes,  research and development, manufacturers 

and s u p p l i e r s  among o t h e r  things.  Se lec t ive  dissemioation of 

information (SDI) has a l s o  been introduced. Other l i b r a r y  s revices  

a r e  ava i l ab le .  Pe r iod ica l ly  t h e  I n s t i t u t e  br ings out publicat ions on 

t o p i c s  of cur rent  i n t e r e s t .  Per iodica ls  published include 

"Hetalvorking Abstracts"  and "Hetalworking Bullet in".  



The former a b s t r a c t s ,  important a r t i c l e s  published i n  about 150 major 

per iodica ls  and i s  a  priced monthly publicat ion.  The l a t t e r  covers 

t rends  and developments i n  machine too l  technology and production 

engineering among o ther  i tems of general  i n t e r e s t .  It i s  a  monthly 

publicat ion supplied f r e e  on request.  The I n s t i t u t -  has a l s o  

published severa l  handbooks and d i r e c t o r i e s  of i n t e r e s t  t o  metal 

working indus t r ies .  NICMAP se rv ices  a r e  ava i l ab le  t o  i n d u s t r i e s  and 

i n s t i t u t i o n s  who e n r o l l  a s  annual members. 

From the various a c t i v i t i e s  discussed above, the  I n s t i t u t e  has 

es tab l i shed  i t s e l f  a s  a  valuable l i n k  i n  the  development of metal 

working and machine t o o l  i ndus t ry  i n  the  country. Over the  yea r s  i t  

has  produced a  team of well-trained and experienced engineers  and 

s c i e n t i s t s  with the  c a p a b i l i t y  and competence f o r  organized research  

developmental a c t i v i t i e s  i n  t h e  f i e l d .  It has designed and developed 

a  number of machine t o o l s ,  NC systems, cu t t ing  t o o l s  and production 

a i d s  l icensed f o r  production a p a r t  from evalua t ion  and performance 

t e s t s  f o r  c l i e n t e l e  and has won na t iona l  awards f o r  import 

subs t i t u t ion .  



The Consultancy Center nur tures  academia-industry in t e rac t ions  

i n  the  o v e r a l l  framework of development. The f acu l ty  of the 

I n s t i t u t e  have a c t i v e l y  pa r t i c ipa t ed  i n  advising,  planning and 

execution of research programmes a s  well  a s  design and development 

work f o r  a  number of l a b o r a t o r i e s ,  RhD f a c i l i t i e s  and indus t r ies .  The 

l i n k s  between the  I n s t i t u t e  f acu l ty  and the  industry a r e  groving 

s t ronger  day by day. The scope of work of consultancy pro jec ts  

encompasses a  wide range of s c i e n t i f i c  d i s c i p l i n e s ,  of fer ing  t echn ica l  

challenges. This has led  t o  t h e  n a t u r a l  c r ea t ion  of mult i -discipl inary 

teams of t h e  campus. Problem solving i n  r e a l  l i f e  s i t u a t i o n s  has 

provided t h e  s c i e n t i f i c  community v l t h  an enriching experience. 

Pa r t i c ipa t ing  f a c u l t y  claim a d e s i r a b l e  e f f e c t  on t h e  qua l i ty  of t h e i r  

teaching and student  involvement i n  t echn ica l  pro jec ts .  This has l ed  

t o  t h e  formulation of d i s s e r t a t i o n s  and o t h e r  p ro jec t s  a t  the 

i n s t i t u t e .  

An advisory committee looks i n t o  mat te rs  of pol icy and genera l  

managenent under t h e  o v e r a l l  purviev of the  council .  Each consultan;)- 

proposal i s  sc ru t in i zed  and evaluated by a  t echn ica l  panel d r a m  from 

t h e  I n s t i t u t e  f acu l ty .  The committee evaluates  the  pro jec ts  both 

t echn ica l ly  and f i n a n c i a l l y .  The CSIC operates  a  Fund f o r  Applied 

Xesearch (FAX) financed pr imar i ly  by surp lus  funds f r o 3  cozscltazcy 

pro jec ts .  
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The fund ,  which may be accumulated up t o  Rs. 5 c r o r e s ,  i s  expected t o  

p rov ide  important  i n t e r n a l  r e s o u r c e s  f o r  in-house r e s e a r c h  and 

development of f u t u r e  t e c h n o l o g i e s .  

For  purposes of c o m v n i c a t i o n ,  d i s s e m i n a t i o n  and exchange, t h e  

Cen te r  p repares  documentaries and p u b l i s h e s  a n e w s l e t t e r  ma i led  

q u a r t e r l y  t o  i n d u s t r i e s ,  RhD c e n t e r s  and n a t i o n a l  i n s t i t u t i o n s .  T h i s  

h i g h l i g h t s  t h e  s c i e n t i f i c  and t e c h n o l o g i c a l  developments a t  t h e  

i n s t i t u t e .  

During 1984 - a t o t a l  of 104 new p r o j e c t s  were under taken  

i n v o l v i n g  a g r o s s  p r o j e c t  f e e  of more t h a n  Rs .  8 m i l l i o n .  



Description of S t a t e  A c t i v i t i e s  

With newly emerging t-zhnologies,  vorkforce skills i n  e x i s t i n g  

i n d u s t r i e s  become outdated unless  they a r e  replenished v l t h  nev 

knovledge, new s k i l l s  and nev t a l en t s .  Ruman resource development i n  

the  form of continuing education programs with re t ra in ing  and 

r e f r e s h e r  courses,  and new curriculltrm t o  meet the modern engineering 

t rends  i s  necessary. I n i t i a t i v e s  i n  t h i s  area a r e  proficiency 

programs f o r  engineers,  vocat ional  t r a i n i n g  f o r  fu tu re  en t ry  l e v e l  

workers and upgrading the s k i l l s  of cur rent  vorkers. These e f f o r t s  

may be c l a s s i f i e d  under the following ca t egor i e s  : 

Education Reforms - Effo r t s  t o  improve the qua l i ry  of 

education, e spec ia l ly  i n  mathematics and the  sciences. 

I n i t i a t i v e s  i n  t h i s  category include policy making boards 

and ac t ion  groups, curriculum reform, teacher and student  

competency programs and publ ic  r e s i d e n t i a l  high schools f o r  

"gif ted" chi ldren.  

* Labour-Management Rela t ions  - E f f o r t s  ezcphasizing 

col labora t ive  e f f o r t s  betveen unions and management. These 

include innovative shared-management arrangements such a s  

"qual i ty  of vorking l i f e "  groups, jo in t  labor-managenent 

counci ls  and jo in t  corpora te  venture projects.  
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* Training and Retraining - E f f o r t s  geared towards re tool ing  

and r e t r a in ing  the workforce. I n i t i a t i v e s  include custom- 

designed t r a i n i n g  programs f o r  expanding f i rms  o r  

i n d u s t r i e s  and t r a in ing  o r  placement f o r  displaced workers. 

* Entrepreneurship and Corporate "Intrapreneurship" 

Development - E f f o r t s  geared toward c rea t ing  an 

ent repreneur ia l  environment. Primari ly focussing on small  

business "s ta r t -ups ,"  product development, and managerial 

p rac t i ces ,  these  e f f o r t s  may be undertaken by e i t h e r  s t a t e  

o r  corporate  i n i t i a t o r s .  " In t rapreneur ia l i sm" r e f e r s  t o  

e f f o r t s  by a  company t o  c r e a t e  i n t e r n a l  "en t r ep reneur i a l  

fervor" through corporate  venturing. 

Matrix of S t a t e  A c t i v i t i e s  i n  Human Resource Development 

-Our review found t h a t  Cent ra l  Government, p r i v a t e  agencies  and 

Indian I n s t i t u t e  of Science a r e  more involved than s t a t e  u n i v e r s i t i e s  

i n  human resource i n i t i a t i v e s  i n  Karnataka. The following matr ix 

covers a l l  the  major i n s t i t u t i o n s  engaged i n  t h i s  program. Case 

s tud ie s  of innovat ive and/or successfu l  i n i t i a t i v e s  fol low the  matrix.  



a t e  - S t a t e  E d u c a t i o n a l  
~ e s e a r c h  and T r a i n i n g .  
Banga lo re  

N a t i o n a l  Pro- c e n t r a l  Machine Tool  Smal l  I n d u s t r i e s  S e r v l c -  
d u c t i v i t y  I n s t i t u t e ,  Bangalore  I n s t i t u t e ,  Uangalore  
Counc i l  - 
Regional  
Off i ce -Bangab le  

C e n t r e  f o r  c o n t i n u i n g  
b ducat ion Program 

I n d i a n  I n s t i t u t e  o f  S c i e n c e .  
Banga lo re  

i )  P r o f i c i e n c y  

i i )  Q u a l i t y  Improvement 
Program. . ( Q I P )  

Fii) ' F a c u l t y  Improvement 
P r e f e r e n c e  ( F I P )  

i v )  Schoo l  Teache r s  mairbnQ 

C o l l e g e  S c i e n c e  Improve- 
ment Program (COSIP) 

Banga lo re  U n i v e r s i t y  

S t a t e  E d u c a t i o n a l  Resea rch  
and T r a i n i n g ,  B a n g a l o r e  

N c t t u r  T e c h n i c a l  I n s t i t u t e ,  
Danyalore  
( c u s t o m  d e s i g n e d  j o b  
t r a i  n i n g / v o c ~ t i o n a l  
t r a i n i n g )  



IhmJDIMI INSTITLTE OF SCENCE - CEhTER ?OR CONTINUING EDUCATIOR 

I n t  roduction 

The Indian I n s t i t u t e  of Science, Bangalore, has a  th ree  -pronged 

approach designed t o  c a t e r  t o  the  needs of the  country p a r t i c u l a r l y  

with respect t o  t ra ined  personnel.  This i s  apa r t  from i t s  usual  

a c t i v i t i e s  a s  an i n s t i t u t i o n  of higher  learn ing ,  operating seve ra l  

d i s c i p l i n e s  imparting educat ion t o  graduates  leading t o  pos t -graduate  

degrees i n  Science, Engineering, Humanities and I n d u s t r i a l  Management. 

The Center f o r  Continuing Education which s t a r t e d  i n  1975 

opera tes  : 

* Prof ic ience  

* Training of teaching personnel  i n  co l l eges  designated t o  

o f f e r  r e f r e she r  courses leading  i n  some cases  t o  

advancement i n  t h e i r  academic q u a l i f i c a t i o n s  (QIP & FIP)  

* Teacher Training Program f o r  high school science teachers  

Prof i c i ence  

Prof ic ience ,  es tab l i shed  i n  1980, i s  the co l l abora t ive  e f f o r t  

through which profess ional  i n s t i t u t i o n s  i n  Bangalore can i n t e r a c t  with 

the  Indian I n s t i t u t e  of Science. 



It a c t s  a s  a f ede ra t ion  of professional  i n s t i t u t i o n s  i n  

Bangalore t o  f o s t e r  the  common cause of continuing education. 

Provides educat ional  f a c i l i t i e s  which a re  access ib l e  t o  

indiv iduals  without undue £5-sncial  s t r a i n .  

Provides a convenient way t h a t  s c i e n t i s t s  and engineers  can 

update t h e i r  knowledge and acqui re  the necessary background i n  t h e i r  

chosen f i e l d s  of work o r  employment. 

Provides r igorous ,  thorough, and long-term profess ional  t r a i n i n g  

of pedagogic exce l lence  i n  a r e a s  of fundamental and current  i n t e r e s t .  

Per iodica l ly  reviews curriculum, course content and sequencing 

of courses offered.  

Engages-experts from academic i n s t i t u t i o n s ,  profess ional  bodies,  

i n d u s t r i a l  and R h D establ ishments  t o  o f f e r  well  organized fu l l - t ime 

course a c t i v i t i e s  t o  f u l f i l l  t h e  c e n t r e ' s  goals. 

Un t i l  December. 1986, more than 230 courses had been of fered  

under the  program i n  the  p a s t  1 8  sess ions  with 13.500 p a r t i c i p a n t s  

enriching t h e i r  howledge and bene f i t t i ng  professional ly.  Yany 

i n d u s t r i a l  establ ishments  and i n s t i t u t i o n s  have repeatedly sponsored 

t h e i r  employees i n  the  courses.  Sponsoring organizat ions a r e  

s a t i s f i e d  t h a t  t h e i r  s t a f f  have been kept up-to-date v i t h  t h e  l a t e s t  

developments of science and technology. 



Evening c l a s s e s  a r e  conducted i n  various sub jec t s  including 

seve ra l  topics  i n  science and engineering, computers, i n d u s t r i a l  

management, languages, e tc .  Spread over a semester and apar t  from 

l e c t u r e s ,  t e s t s  and examinations a r e  conducted t o  evaluate  pa r t i c ipan t  

performance. C e r t i f i c a t e s  a r e  awarded on the bas i s  of ;erformance. 

Quali ty  hprovement Program(Q1P) and Faculty Improvement Program(F1P) 

The QIP sponsored by the  Ministry of Education and Culture,  i s  

d i r ec t ed  towards improving the teaching standards of l e c t u r e r s  i n  

co l leges  a l l  over the country. A l imi ted  number of l e c t u r e r s  sponsored 

by col leges  on deputat ion qua l i fy  f o r  the program with the  expenditure 

borne by the  i n s t i t u t e .  The deputees e n r o l l  f o r  M.E./M.Tech., a t tend  

courses,  undertake research and qua l i fy  f o r  advanced degrees. 

The FIP program i s  sponsored by the  UGC t o  al low teachers  i n  

science,  medicine, and a g r i c u l t u r a l  co l leges  t o  conduct research 

leading t o  the Ph.D. degree. 

Teacher Training Program f o r  High School Science Teachers 

This program, conducted every year i n  Bangalore and some d i s t r i c t  

headquarters,  i s  intended t o  update the knowledge of science teachers  

of high schools. The program genera l ly  c o n s i s t s  of Refresher  Courses 

P r a c t i c a l s  (model bui lding demonstration, e t c . ) ,  Lectures1 

Demonstrations and v i s i t s  t o  other  educat ional  i n s t i t u t i o n s .  It i s  

being conducted i n  co l labora t ion  with the Department of Public 

Ins t ruc t ion ,  Government of Karnataka, through the  Direc tora te  of Study. 



Nettur Technical Training Foundation (NTTF), an  educat ional  

foundation es tab l i shed  i n  1983. i s  a  l i v i n g  symbol of Indo- Sviss  

cooperation aimed a t  promoting a  purposeful technica l  education f o r  

youth i n  India.  I n  i ts  mission, t h e  foundation i s  ac t ive ly  supported 

by the  Swiss Government, HEKS and S d s s  contac t ,  and Development 

Agencies of Switzerland. 

The Government of India  and t h e  s t a t e  govermpents vhere NlTF has 

i t s  t r a i n i n g  cen te r s  have a l s o  extended t h e i r  support. The fourfo ld  

ob jec t ives  of the  Foundation's Training Program a re  : 

* To impart t h e  hfghest  degree of s k i l l  i n  t h e  appropriate  a rea  of 

t r a in ing .  

* To incu lca t e  a  sense of d i s c i p l i n e  and st imulate  l o g i c a l  

thinking amongst i t s  t r a i n e e s ,  i n  order  t o  shape them i n t o  

highly s k i l l e d  personnel d t h  a  sense of purpose and d i r ec t ion .  

To expose them t o  t h e  e x i s t i n g  s o c i a l  s t r u c t u r e  of the  soc ie ty  

and provide them wi th  t h e  oppor tun i t i e s  t o  be usefu l  wi th in  it.  

To g ive  t r a i n e e s  a  sense of confidence making t h e i r  con t r ibu t ion  

t o  the  i n d u s t r i a l  s e c t o r  more t ang ib le  and iocreasing t h e i r  

employability.  
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HITF impiements i t s  program of technical  t r a in ing  i n  Tool and 

Die making and a l l i e d  metal workinfi t r ades  through i t s  Training 

Centres i n  Tel l fcher ry  (Kera la) ,  Dharvad and Bangalore (Karnataka),  

Katpadi (Tamil Kadu), Gannavaram (A.P.). I n  add i t ion  t o  the  above t h e  

NTTF Electronics  Centre a+ Konnapana Agrahara, Hosur Road, Bangalore, 

provides a four-year t r a in ing  program i n  Electronics .  

The core areas of t r a i n i n g  a re  Tool and Die Making and 

Elec t ronics  f o r  a period of f o u r  years  i n  two s tages .  Other ongoing 

courses of varying length conducted a t  d i f f e r e n t  t r a i n i n g  c e n t r e s  of 

the  foundation are  : nonformal t r a i n i n g  programs, apprent ice  t r a i n i n g  

programs, f u r t h e r  education program (evening courses)  and a 

post-graduate course i n  Tool Engineering. The courses a re  a good 

blend of prac t ice  and theory v i t h  the  focus on equipping t r a i n e e s  t o  

immediately use t h e i r  knowledge i n  industry.  Diplomas awarded a re  

recognfsed by a l l  public  and p r i v a t e  sec to r  i n d u s t r i e s  i n  Ind ia  and 

abroad f o r  employment purposes. Except forNAC (National  

Apprenticeship C e r t i f i c a t e ) ,  NTTF C e r t i f i c a t e s  a r e  issued f o r  o the r  

courses.  

Training i s  given f r e e  of cos t  t o  a l l  t r a inees  except sponsored 
. . 

candidates  f o r  spec ia l  courses ,  FEPhP GTE s tudents .  Preference f o r  

admission i s  given t o  mer i tor ious  s tudents  from economically weaker 

sec t ions  of the society.  



The Indian I n s t i t u t e  of Management, Dzngalore, was establ ished 

i n  1973 by the  Government of India through the Hin i s t ry  of Education & 

Socia l  Welfare i n  cooperation v l t h  the  Government of Karnataka. It i s  

the  f i r s t  of i t s  kind i n  the  South and t h e  t h i r d  i n  the chain of 

National I n s t i t u t e s  of Management. The i n s t i t u t e  alms a t  augmenting 

the management resources of t h e  na t ion  through programs of teaching. 

t r a i n i n g ,  research and o the r  profess ional  serv ices .  

I n  add i t ion  t o  meeting the  needs of the  Business & Industry 

Sector ,  t h e  I n s t i t u t e  a l s o  s t r i v e s  to enhance the  e f fec t iveness  of t h e  

public  system i n  Agricul ture & Rural Development. Education, Energy, 

Buman Set t lements  & Environment, Population and Health and 

Transportation. The academic programs a r e  or ien ted  tovards developing 

human resources f o r  managing business  and indus t ry  and public  and 

s o c i a l l y  relevant  s ec to r s .  

The tvo teaching programs a r e  : t h e  Post-Graduate Program i n  

Management and t h e  Fe l lov  Program i n  Hanagement. 



The two year PC program i s  i n  management v l t h  sec t iona l  

spec ia l i za t ion  (equal t o  the K . B . A . ) .  The Fellow Program i n  

Management i s  equivalent t o  the Ph.D. Others include Teacher TranLng 

& Development program, Management Development programs, seminars and 

vorkshopc, organization-based programs (incompany programs), research 

and publicat ion.  

In  the PG Program spec ia l i za t ion  streams a r e  of fered  i n  the 

fo l loving  sec to r s  ( a )  Business & Industry (b)  Agriculture and Rural 

Development ( c )  Energy and Power (d)  Human Set t lements  and Environment 

( e )  Population and Health and Transportation. 

The curriculum seeks t o  inculca te  en t repreneur ia l  values and 

promote the formation of s p e c i f i c  s k i l l s .  Designed t o  meet s p e c i f i c  

needs of public sec tor  en te rp r i se s ,  courses can provide placement i n  

pr iva te  industry f o r  the t r a inees .  

The Fellow Program i n  Management i s  recognized a s  equivalent  t o  

t h e  Ph.D. by the Association of Indian Univers i t ies .  This program 

provides f o r  development of concepts and s k i l l s  necessary f o r  advanced 

research i n  the f i e l d  of management. The graduates  of t h i s  program 

pursue ca ree r s  i n  teaching and t r a in ing  i n s t i t u t i o n s  a s  well a s  i n  

corporate  bodies. 





The program consists of course w r k  followed by the dissertation 

in management related to important sectors of the economy. such as 

~ ~ ~ i ~ ~ s s  and Industry. Agriculture and Rural Development, Education. 

Energy, Realth & Population, Human Settlements 6 Environment and 

Transportation. 



SMALL INDUSTRIES SERVICE ItlSTIT'UTE 

Background 

The Small I n d u s t r i e s  Service I n s t i t u t e  (S ISI ) ,  Bangalor€ i s  a  

p a r t  of t h e  Small I n d u s t r i e s  Development Organization (SIDO) of the 

Ministry of Indus t ry ,  Government of India.  

The SIDO was s e t  up i n  1954 on the  bas i s  of recommendations 

of the  Ford Foundation Team which was invi ted  by the  Government of 

India  t o  s tudy the Small Scale  Indus t r i e s  Sector  and advise the 

Government on i t s  development. Accordingly t h e  Government of India 

s e t  up f o u r  r eg iona l  i n s t i t u t e s  i n  Delhi, Bombay, Calcutta and 

Madras t o  provide Techno-Managerial Services 6 Economic Information 

Service t o  the  Small I n d u s t r i e s  Sector.  This  network of i n s t i t u t e s  

was subsequently expanded t o  cover the  e n t i r e  country v i t h  one SISI 

i n  each s t a t e .  Thus the SISI,  Bangalore, came i n t o  being i n  1957. 

I n i t i a l l y  the  SISI,  Bangalore, had one Branch I n s t i t u t e  a t  Hubli and 

two Extension Centers a t  Mysore and Belgaum. Later  on, t o  provide a  

t h r u s t  f o r  the  development of backward d i s t r i c t s ,  the branch SISI a t  

Hubli was upgraded t o  the  s t a t u s  of fu l l f l edged  i n s t i t u t e .  A branch 

i n s t i t u t e  a t  Gulbarga and another  a t  Mangalore were a l so  establ ished.  



The SISI. Bangalore, i s  equipped with the following 

d iv is ions :  Mechanical. E lec t ronics ,  E l e c t r i c a l ,  Chemical, Glass 6 

Ceramics, Economic nves t iga t ion ,  I n d u s t r i a l  Uanagement 6 Training,  

Anci l la r ies ,  Subcontract Exchange and Modernization. 

A mechanical engineering workship, a carpentry shop, an 

e l e c t r i c a l  laboratory,  an e l ec t ron ic s  laboratory,  a laboratory f o r  

g a l s s  and ceramics, a workshop f o r  l e a t h e r  a r e  a l s o  annexed t o  t h e  

I n s t i t u t e .  An audio-visual c e l l  has a l s o  been at tached t o  t h e  

I n s t i t u t e .  

The i n s t i t u t e  has about 120 personnel on its r o l l s  and i s  

equipped t o  service a l l  t r ades  of s m a l l  indus t i res .  

Programs 

SISI programs a r e  

Dissemination of economic information and guidance t o  s t a r t  

small sca le  indus t r i e s ,  i d e n t i f i c a t i o n  and solving of 

technical  and managerial problems, a s s i s t i n g  entrepreneurs  i n  

preparing pro jec t  r epor t s ,  f inding  our subcontracting 

opportuni t ies .  

* Developing a n c i l l a r y  i n d u s t r i e s  t o  l a rge  sca l e  un i t s .  

Xegistering small s ca i e  u n i t s  t o  supply products t o  

Government. 



* Conducting technical 6 managerial training courses. 

Organizing seminars, vorkshops, openhouse discussions etc. 

for exchange of ideas 6 experiences, provididng liaison 

services for securing inputs and solving specific problems. 

* Disseninating overseas marketing information. 

* Providing export counselling and guidance in product 

development, assisting in modernization of units, providing 

laboratory and workshop facilities. 

* Organizing exhibitions and buyer-seller meetings. 

Accomplishments 

* Workshop and Laborat ory Servi ces - 
During the year 1984-85 the institute has undertaken 1102 

common facility services which benefitted 870 units. Tool 

room facilities were extended to three units, 85 testing 

facilities were provided by the institute benefitting 68 

units, two prototypes were prepared and 62 other 

developmental works were undertaken. 

* ~onsultancp Services 

The small industries service institute provided 6416 

technical, 276 managerial, 8315 economic and statistical, 96 

training, 1848 extension, 167 marketing consultancy services 



and prepared 151 project reports during this period. 569 

shed allotments were made, 1120 ancillary/subcontracts vere 

undertaken and 40 study visits were organized by the 

Institute. Information on incentives has been supplied to 

710 pr'-svective entrepreneurs and 53 capital goods imports 

vere completed. 

* Other Assistance 

The Institute has supplied 1358 technical reports and 

processed 270 shed allotments. 71 techno-economic 

appraisals on projects vere furnished by the institute with 

export assistance provided in 36 cases. 50 economlc and 

statistical reports were prepared. 19 large scale units were 

assisted for ancillarization. It has conducted 56 training 

programs comprising technical 41, EDP 10 and management five. 

Other details on the achievements of the institute are: 

LPG cases processed were 24; blue prints and dravings 

supplied, 40; seminars/open-house discussions, 13; 

modernization vorkshops clinics, registration in subcontract 

exchange, 58. 

Lessons Learned 

Test facilities and laboratory services to mall scale 

indusiries are essential for qulaity assurance and contrcl. There 

is a larege scope for establsihement of test centers by government 

and private agencies to meet the needs of small scale industries. 



CAPITAL RESOURCES 

Description of S t a t e  A c t i v i t i e s  

The ro le  of c a p i t a l  i n  the  c r e a t i o n  rC small and medium s i zed  

businesses i s  videly recognised. It i s  a l s o  well proven t h a t  small  

sca le  and medium sca le  i n d u s t r i e s  a r e  the  p i l l a r s  f o r  s t t e  economy 

development. The f i n a n c i a l  instruments  genera te  needed c a p i t a l  t o  

inves t  f o r  i n d u s t r i a l  growth. S t a t e  and Central  Government 

i n s t i t u t i o n s  a re  f inancing ent repreneurs  f o r  hi-tech and high 

product ivi ty through a number of schemes. A v a r i e t y  of i ncen t ive  

schemes a r e  introduced f o r  rap id  i n d u s t r i a l  expansion and 

competitiveness. This  review of s t a t e  l e v e l  e f f o t t s  i n  c a p i t a l  

formation i s  more o r  l e s s  comprehensive. Most program i n i t i a t o r s  

a r e  regional  branches of c e n t r a l  governent and s t a t e  government 

agencies o r  corporat ions.  Some academic i n s t i t u t i o n s  a l s o  played 

an important leadersh ip  r o l e  a s  wel l ,  e s p e c i a l l y  i n  t h e  a r e a  of 

management and t echn ica l  a s s i s t ance .  

Matrix of S t a t e  A c t i v i t i e s  Concerning Cap i t a l  Resources 

The following matr ix c l a s s i f i e s  s t a t e - l eve l  c a p i t a l  formation 

and re la ted  i n i t i a t i v e s  i n t o  t h r e e  main ca t egor i e s :  



- Loan Programs - Several debt financing approaches, including 

long-tern l o r i n t e r e s t  lending, loan guarantees,  and loans  

f o r  technology commercialization a re  catalogued here. 

Fquitylventure Capi ta l  - This category includes such equ i ty  

f inancing approaches a s  s tar t -up venture c a p i t a l  pools ,  

equi ty  investment guarantees,  and support f o r  small business 

investment companies. 

%nagement and Technical Assistance - Managerial vorkshops, 

seminars on f inancing and o the r  i s sues ,  procurement 

a s s i s t ance ,  and spec ia l  research programs a r e  c l a s s i f i e d  

under t h i s  category. 

Immediately following the  matr ix a r e  case s tudies  t h a t  

provide a more in-depth look a t  d i f f e r e n t  approaches t o  c a p i t a l  

forna t ion  and applicat ion.  Even though there  i s  an overlapping of 

the  funct ions  of these  organizat ions,  they a re  unique i n  t h e i r  

approach t o  d i f f e r e n t  i n d u s t r i a l  sec tors .  On the vhole, these  

approaches have successfu l ly  promoted the  development of new 

e z t e r p r i s e s  and competitiveness i n  t h e  s t a t e  economy. 



Sta te  

- - . -. . . 
Management and 

I n i t i a t o r  Loan Programs ~ q u i t y / V e n t u r e  . , . C a p i t a l  , . . , . . T e c h n i c a l  A s s i s t a n c e  
,. . , 

Karna teka  s t a t e  F i n a n c i a l  ~ o r n s t a k a  S t a t e  I n d u s t r i a l  
C o r p o r a t i o n ,  Banga lo re  ~ n v e s t m e n t  and Development ment, Benqfllore 
( l o w  i n t e r e s t  f i n a n c i n g )  c o r p o r a t i o n ,  Bangalore  ( b u s i n e s s  c o u n s e l l i n g  and 

( e q u i t y  i n v e s t m e n t )  e d u c a t i o n  p r o g r m e s )  
K a r n a t a k a  I n d u s t r i a l  Co- s t a t e  
o p e r a t i v e  Bank L t d - ,  ~ a r n a t a k a / ~ l e c t r o n i c s  De- N a t i o n a l  P r o d u c t i v i t y  Cmlnci 1. 

B a n g a l o r e  B a n g a l o r e  ve lopment  C o r p o r a t i  on, 
s a n g a l o r e  ( f o r  c o u n s e l l i n g  o n  pre4*1c- 

K a r n a t a k a  I n d u s t r i a l  ( e q u i t y  i n v e s t m e n t )  t i v i t y  and  e d u c a t i o n  p r o -  
Areas Development Board,  

K a r n a t a k a  S t a t e  F i n a n c i a l  
g r a m s )  

Banga lo re  
( l o a n s  t o  i n d u s t r i a l  deve-  C o r p o r a t i o n ,  Banaa lo re  

c e n t r a l  

U n i v e r s i t y  

l opmen t  agenc ie s /deve lop -  : 

ment l o a n s )  

K a r n a t a k a  S t a t e  S m a l l  Indus -  
tries Development Corpora -  
t i o n  ~ i m i t e d ,  B a n g a l o r e  
( l o a n s / i n f  r a s  t r u c t u r e  t o  
s t a r t  u p  i n d u s t r i e s )  

Banks 
( w o r k i n g  c a p i t a l  i n v e s t m e n t  
d e b t  f i n a n c i n g )  

Regl.ona1 o f f  ice,  B a n g a l o r e  
The I n d u s t r i a l  Development  
Bank of  I n d i a  

?.low i n t e r e s t  f i n a n c i n g )  

R e g i o n a l  o f f i c e ,  Banga lo re  
I n d u s t r i a l  F i n a n c e  Corpora-  
t i o n  o f  I n d i a  
( l o w  i n t e r e s t  l o a n s )  

N a t i o n a l  Bank f o r  p r i c u l -  
t u r a l  and R u r a l  Development ,  
U a ~ ~ g a l o r e  
( low i n t e r e s t  l o a n s )  

Sma l l  S c a l e  I n d u s t r i e s  I n s  t i- 
t u t e ,  Banga lo re  
( a s s i s t s  i n  l o c a t i n g  f l n;ancin' 
t e c h n i c a l  and manager1 a1  
r e s o u r c e s )  



W T M I A  STATE INDUS'I?IUL IIFFESTKEA? Ah'D DEVELOPhZkT CORPOBATIOh' 

(KSIIDC) 

Karnataka i s  a land of r i c h  resources. Waterfal ls ,  r i v e r s ,  

harbours,  mineral wealth, a moderate climate and, above a l l ,  

technological expe r t i s e  make the  s t a t e  a a land of thr iv ing  

ag r i cu l tu re  and a pioneer i n  industry.  The s t a t e  nurtures  an 

i n d u s t r i a l  t r a d i t i o n  da t ing  back t o  t h e  days of Tipu Sultan. D r .  X. 

Viswesvaraya provided leadersh ip  i n  es tab l i sh ing  a number of major 

indus t r i e s ,  numerous educat ional  and research i n s t i t u t i o n s ,  a well  

developed i n f r a s t u r c t u r e  and i n d u s t r i a l  complexes i n  the s t a t e .  

Karnataka houses a s  many a s  500 l a r g e  and medium indus t r i e s  and 

56,000 small s c a l e  un i t s .  A l l  entrepreneurs  a re  offered incen t ives  

and concessional package schemes i n  Karnataka. The Government of 

Karnataka helps en t repreneurs  with the necessary in f r a s t ruc tu re  and 

a l s o  provides f i n a n c i a l  a s s i s t ance .  A s  one of the  organizat ions 

involved i n  t h i s  t a sk ,  t h e  KSIIDC was es tab l i shed  i n  1964 a s  a 

vholly-ovned undertaking of the  s t a t e  government. The KSIIDC's 

a c t i v i t i e s  cen te r  on providng a powerful thrus t  t o  the i n d u s t r i a l  

development of the  s t a t e  mainly i n  the  medium and l a rge  sca l e  sector .  



The K S I I D C  achieves i t s  objec t ives  by 

* promoting indus t r i e s  i n  p r iva t e  and jo in t  s ec to r s  and 

i n  assoc ia t ion  with public  sec to r  u n i t s ;  

* ident i fy ing  i n d u s t r i a l  investment oppor tuni t ies  f o r  

implementation i n  Karnataka; 

* dispers ing  i n d u s t r i e s  t o  the  i n t e r i o r ,  backward and 

r u r a l  a r eas  of the  s t a t e  t o  ensure a balanced growth; 

* explo i t ing  resources which h i t h e r t o  have remained 

unused o r  underut i l ized;  

* encouraging new enterpreneurship;  and 

* achieving rapid i n d u s t r i a l  and economic development of 

the  s t a t e .  

The KSIIDC a s s i s t s  the entrepreneur i n  deciding on a s u i t a b l e  

pro jec t  f o r  implementation i n  Xarnataka. For t h i s  purpose, a 

pro jec t  i d e n t i f i c a t i o n  c e l l  has been s e t  up by the Corporation. The 

c e l l  addises  the  entrepreneur on pro jec ts  t h a t  could be 

implemented. I n  t h e  case of c e r t i a n  spec ia l  p ro jec t s  of public  

i n t e r e s t  the  corporat ion a l s o  funds 75% of the  expenses required f o r  

conducting a preliminary pro jec t  survey and market survey. 



Another organ of the  corporat ion i s  i t s  Merchant Banking 

Division which provides e sco r t  s e rv ices  t o  the entrepreneur f r m  the  

i n i t i a l  s tages t o  a  f a i r l y  advanced s t age  i n  pro jec t  

implementation. This d iv i s ion  a s s i s t s  the entrepreneur i n  making a n  

investment decis ion,  i n  obtaining the  l ~ ' - . t e r  of i n t e n t  and arranging 

fore ign  col laborat ion.  It a l s o  helps i n  t h e  imapct of c a p i t a l  goods 

by obtaining the necessary c learances  from t h e  s t a t e  and c e n t r a l  

governments. The Merchant Banking Division helps i n  the 

incorporat ion of the company and i n  obta in ing  i n f r a s t r u c t u r a l  

f a c i l i t i e s  such a s  land, power, water  and so on. It a l so  helps i n  

the  preparat ion of market surveys and de ta i l ed  pro jec t  repor ts  and 

i n  obt ianing sanct ions of various sources of funds. A l l  t h i s  i s  

done f o r  a  nominal fee.  

The f i n a n c i a l  a s s i s t ance  provided by t h e  Croporation includes 

term laons under the  I D B I  ref inance scheme v i t h  a  l i b e r a l  repayment 

schedule; d i r e c t  pa r t i c ip t a ion  i n  share c p a i t a l  mainly f o r  j o in t  

s ec to r  pro jec ts ;  provision of seed c a p i t a l  a s s s i t ance  a s  the agent 

of the  I D B I ;  provision of defer red  payment guarantees f o r  t h e  I D B I ' s  

b i l l s  rediscounting schene and f i n a l l y  t h e  equipment leasing 

scheme.  he KSIIDC provides term loan  f a c i l i t i e s  under the  I D B I  

ref inance shceme f o r  p ro jec t s  whose out lay  does not exceed Rs .  30 

mi l l ion  and the term loan can be financed j o i n t l y  v i t h  the KSFC and 

a commercial bank upto Rs .  20 mi l l ion .  The Corporation i t s e l f  can 

provide a  term loan t o  the exzent of Rs. 9 mi l l i on  under the  I D B I  

ref inance scheme. I n  exceptional  cases  t h i s  l i m i t  can be exceeded 



v i t h  the concurrence of I D B I .  The ass i s tance  is r e s t r i c t e d  to  

corporate bodies. It i s  not only ava i lab le  t o  new projec ts  but a l s o  

f o r  expansion and d i v e r s i f i c a t i o n  of ex i s t ing  Industr ies .  Term 

loans a r e  avai lable  f o r  concerns which are engaged or  w i l l  be 

engaged i n  manufacturing o r  processing of goods, generation and 

d i s t r i b u t i o n  of e l e c t r i c i t y  o r  any o the r  form of power and 

development of i n d u s t r i a l  e s t a t e s  i n  selected areas  etc.  Companies 

with a  paid up c a p i t a l  and f r e e  reserves  i n  excess of Rs .  50 m i l l i o n  

a r e  not e l i g i b l e  fo r  a s s i s t ance  from KSIIDC. Depending on the  

loca t ion  of the pro jec t ,  i - e . ,  whether i t  i s  i n  a  no-industry 

d i s t r i c t ,  backward d i s t r i c t  or  more advanced a rea ,  the entrepreneur 

i s  expected t o  cont r ibute  a t  l e a s t  t e n  t o  twenty percent of the  

t o t a l  pro jec t  cost.  A maximum debt equi ty  r a t i o  of 2 : l  i s  

expected. I n  ca luc la t ing  t h i s  r a t i o  the  investment subsidy, 

development loan and seed c a p i t a l  a r e  t rea ted  a s  equity funds. 

Fur ther ,  the seed c a p i t a l  cont r ibut ion  i s  considered par t  of the  

promoters' contr ibut ion.  I n  the  case of d i r e c t  pa r t i c ipa t ion  i n  

share c a p i t a l  which i s  confined t o  jo in t  s ec to r  companies, the  

corporat ion pa r t i c ipa t e s  up t o  a  maximum of 262. This p a r t i c i p a t i o n  

i s  subject  t o  a  few condi t ions  such a s  appointment of d i r e c t o r ,  

r e s t r i c t i o n  on t r a n s f e r  of shares ,  appointment of chairman a s  well  

a s  f i n a n c i a l  d i r e c t o r  e t c .  In  so f a r  a s  seed c a p i t a l  a s s s i t ance  i s  

concerned, the maximum amount of a s s i s t ance  i s  r e s t r i c t e d  t o  Rs .  1.5 

mi l l ion .  The ass i s tance  i s  a v a i l a b l e  t o  pro jec ts  which have an 

out lay  of l e s s  than R 6 .  30 mi l l ion .  



The KSIIDC's equipment leas ing  scheme i s  a pioneering e f f o r t  

i n  the f i e l d  of f inance f o r  equipment. The s p e i c i a l  f e a t u r e s  of 

t h i s  scheme a re  tha t  100 percent of the  cos t  could be financed and 

formal i t ies  a re  simple. The minimum amount sanctioned under this 

scheme i s  R s .  300,000 and zaximum Rs .  2.0 mi l l ion  per company. I n  

deserving cases involving successful  corporate  bodies, the  

Corporation i s  i n  a pos i t ion  t o  syndicate  l ea se  funds t o  t h e  ex tent  

of R6. 12 mil l ion.  

The corporation i s  the  nodal agency f o r  coordinat ing 

ass i s tance  t o  Non-Resident Indian entrepreneurs  vishing t o  e s t a b l i s h  

indus t r i e s  i n  Karnataka. 

Accomplishment 

The KSIIDC which s t a r t e d  on a l o v  key i s  today a l a r g e  

organizat ion v i t h  seve ra l  departments looking a f t e r  t h e  var ious  

needs of prospective entrepreneurs.  A f e v  of t h e  i n d u s t r i a l  

concerns a s s i s t e d  by KSIIDC, Karnataka Oxygen Limited, ?iysore 

Petro-Chemicals Limited, U i l t ech  Ind ia  Limited, and Tungabhadra 

~ i b r e ; '  Limited. KSIIDC a l s o  promoted i ts  vhol ly  owned subs id i a ry  

Yysore Sales In t e rna t iona l  Limited, a marketing concern and Hpsore 

Cosmetics Limited, which produces high grade cosmetics.  I n  t h e  

f inanc ia l  year ended March 1986, the  Corporation drev  Rs .  231 

mil l ion  from IDS1 by way of refinance. It sanct ions  loans  amounting 

t o  Rs .  282 mil l ion  and equity of about Rs.  3.3 mi l l ion .  



I n d u s t r i e s  which benefi t ted from these sanct ions include chemfnal 

engineering, e l e c t r i c a l  engineering, mechanical engineering, food, 

paper, i r o n  and s t e e l ,  rubber, beverages, cement and miscellaneous 

o the r s .  The l a r g e s t  bene f i c i a r i e s  vere i n  the f i e l d s  of mechanical 

engineering and cement. Thirty-six new u n i t s  have come .:p during 

t h e  year  because of these sanct ions.  Another 17 pro jec ts  a re  a t  

var ious  s tages of processing. Under the  scheme t o  a t t r a c t  

Non-Resident Indians t o  e s t a b l i s h  i n d u s t r i e s  i n  Karnataka, about 41 

p ro jec t s  have been iden t i f i ed  during the year  and an investment of 

t h e  order  of Rs .  1280 mi l l ion  i s  expected t o  mater ia l ize .  

Lessons Learned 

The KSIIDC has been a  very good c a t a l y s t  i n  the  i n d u s t r i a l  

development of Karnataka. However, there has been a s teep  f a l l  i n  

i t s  equ i ty  support t o  p ro jec t s  o the r  than j o i n t  s ec to r  undertaking 

due t o  pauci ty of funds. This needs t o  be strengthened f o r  

sustained growth of i n d u s t r i e s  i n  Karnataka. 



E i s t o r i c a l  Background 

The s t a t e  of Karnataka i s  endowed with abundant f o r e s t  and 

mineral resources and o f f e r s  grea t  oppor tunl t ies  f o r  i n d u s t r i a l  

development. The s t a t e  a l so  enjoys a  unique cl imate i n  most p a r t s  

and is cool,  salubrious and su rp r i s ing ly  f r e e  from the r igours  of 

e i t h e r  summer or  winter. The slogan " i n d u s t r i a l i s e  o r  perish" made 

popular by the grea t  engineers ta tesman S r i  M. Visvesvaraya has  

inspi red  the s e t t i n g  up of many p res t ig ious  i n d u s t r i e s  i n  t h e  

s t a t e .  Carrying on t h a t  t r a d i t i o n ,  the  s t a t e  is now o f fe r ing  

spec ia l  concessions and incent ives  f o r  i n d u s t r i a l  investment and 

entrepreneurship through spec ia l i sed  agencies  such a s  t h e  Karnataka 

S t a t e  Financial  Corporation (KSFC). This  corporat ion was es tab l ihed  

i n  1959 under the S t a t e  Financial  Corporations A c t ,  1951, f o r  

promoting i n d u s t r i a l  entrepreneurship i n  t h e  s t a t e  of Karnataka. 

The corporation o f f e r s  a s s i s t ance  t o  i n d u s t r i a l  ton 

engaged, o r  t o  be engaged i n  

* Manufacturing, processing o r  preserva t ion  of goods; 

* %.leintenance, r epa i r ,  t e s t i n g  and serv ic ing  of machinery of 

any descr ip t ion  and of vehic les ,  ves se l s  o r  motor boats  and 

t r a c t o r s  and t r a i l e r s ;  



~ s s e m b l i n g ,  repair ing o r  packiag a r t i c l e s  with the a id  of 

machinery o r  power; 

* Providing s p e c i a l  or  t echn ica l  knowledge and other  serv ice  

f o r  promotion of i n d u s t r i a l  growth; 

* Generation and/or  distribution.::  e l e c t r i c i t y  or  any o the r  

form of energy; 

* Mining o r  development of mines; 

* Establishment and development of h o t e l s ;  

* Transport of goods o r  passengers by road, water o r  a i r  o r  by 

ropeway o r  l i f t ;  

* Development of i n d u s t r i a l  a r e a s  o r  i n d u s t r i a l  e s t a t e s  i n  

contiguous areas ;  

* Fishing and providing and maintaining f a c i l i t i e s  on shore f o r  

f i s h i n g ;  

* Research and development of any process o r  product i n  

r e l a t i o n  t o  any of the  i n d u s t r i a l  a c t i v i t i e s ;  

* Provision of veigh bridge f a c i l i t i e s .  

The KSFC does not however provide a s s i s t ance  f o r  t rad ing  

a c t i v i t y  and develop_ing farms such a s  da i ry  and poultry.  It a l s o  

does nor a s s i s t  concerns whose paid up share c a p i t a l  and f r e e  

reserves  exceed Rs.  Th i r ty  mi l l ion .  The corporat ion provides 

a s s s i t ance  only f o r  t h e  a c q u i s i t i o n  of c a p i t a l  a s s e t s  i n  the form of 

land,  bui ld ing ,  p lan t  and machinery. I t  does cot  provide a s s i s t ance  

f o r  working c a p i t a l  which can be obtained from commercial and 

i n d u s t r i a l  cooperative banks. 



The assistance is available to existiq industrial concerns for 

expansion, renovation, modernization and diversification in the line 

of manufacture in addition to nev industrial concerns. The maximum 

limit of assistance is Rs. 6.00 million in the case of registered 

cooperative societies ar' companies and Rs. 3.00 million in o:her 

cases such as proprietary or partnership concerns. Assistance is 

confined to concerns established in Karnataka or to enterprises 

located in Karnataka of industrial concersn incorporated outside the 

state. The corporation gives prime consideration to technical 

feasibilities, economic viabilities, financial soundness and 

managerial competence of the promoters in sanctioning assistance. 

It also takes into consideration the employment generated, 

development 'of industrially backvard areas, promotion of ancillary 

industries, triggering of other economic activities and other 

socio-economic benefits of any proposal for assistance. 

In addition to the above, there are special schemes to assist 

qualified or experienced technicians and professionals, the eZucated 

unemployed and capital participation in enterprises promoted by 

small entrepreneurs including craftsmen and artisans. There is a 

-S to new seed capital scheme for providing assistance on liberal te.~ 

entrepreneurs who do not have adequate resources of their own for 

setting up industrial projects and with a viev to bringing about 

vider dispersal of ownership and control of industrial undertakings, 

thus resulting in quicker industrialization. 



';here a re  spec i f i c  e l i g i b i l i t y  c r i t e r i a  f o r  t h i s  type of a s s i s t ance  

and the f i n a n c i a l  a s s i s t ance  ava i l ab le  under t h i s  scheme fo r  any 

s ing le  pro jec t  i s  from Rs. 200 thousand t o  R s .  1.5 mil l ion.  The 

a s s i s t ance  i s  i n t e r e s t  f r e e .  There a r e  o ther  schemes f o r  the  

a r t i s a n s ,  v i l l a g e  and co t t age  i n d u s t r i e s  and other  uni'; i n  the  t i n y  

sec to r  and a l s o  f o r  d isabled  entrepreneurs.  

Accomplishments 

I n  the l a s t  27 yea r s ,  KSFC has sanctioned f i n a n c i a l  

a s s i s t ance  of R s .  4369 mi l l i on  t o  19,475 small and medium 

indus t r i e s .  The amount of loans  disbursed manually has increased 

form Rs. 427 mi l l i on  i n  1983-84 t o  R s ,  683 mi l l i on  i n  1985-86. The 

t o t a l  income has s i m i l a r l y  increased from Rs.  96 mi l l ion  t o  Rs. 218 

mi l l i on  and p r o f i t  a f t e r  t a x  and expenses has  increased from Rs. 15 

mi l l ion  t o  Rs.  27 m i l l i o n  i n  t h e  same period. The number of new 

b e n e f i c i a r i e s  rose  from 2680 t o  4795 i n  these  t h r e e  years.  There 

a r e  p ro jec t s  sanctioned i n  a l l  t h e  d i s t r i c t s  of Karnataka. The 

processing time f o r  a p p l i c a t i o n s  a l s o  has shown a gradual  

improvement and t h e  average time taken by the  corporat ion t o  

sanct ion  a  loan  a p p l i c a i t o n  was 28 days during 1985-86 compared t o  

38 days during t h e  previous year.  New employment po ten t i a l  during 

1985-86 due t o  KSFC's sanct ions  i s  estimated a t  86,500. 



Lesson Learned 

The KSFC has played a very significant role in spreading 

industrial activities in all districts of Karnataka. It is, 

hovever, still giviry: a very large s h a w  of its assistance to the 

industrially advanced districts. There is a strong case for the 

KSFC to strengthen its activities in the more backward districts. 



-ATAKA STATE ELECPROKICS DEVELOPlIEhT CORPORATION LTD. - 
(I;EOKICS) 

Karnataka has a long history of industrialization. Sir H. 

Visveswaraya, the illustrious statesman, was a pioneer in the 

planning and establishment of many high-technology key industries in 

Karnataka. It now houses many prestigious public and private sector 

undertakings such as EAL, BHEL, TATA, ASEA, TTI, Kirloskar, BPL. 

BEHL. VISL and BEL. 

Bistory 

KEOKICS was established in 1976 as a specialist organization 

in the field of electronics. It provides general guidance to 

entrepreneurs and aids in procurement of raw materials. In addition 

to manufacture of its own products, it participates in joint 

ventures wherever necessary and has even set up marketing assistance 

for "Electronics City", the first of its kind in India. An 

integrated complex of smalk, medium and large scale industries has 

been established on approximately 300 acres 18 Ion from Bangalore, 

the capital of Karnataka. 



Several industrial houees and multinationals such as Philips. 

Tatas, Blue Star. Tandon, Bifora Watches, Amphetronix and IT1 have 

plants in the area. Also located here is an Electronic Technician 

Training Center vith Swiss collaboration. Apart from centralized 

facilities for trade, comm~*n.ications etc. "Electroni;s City" has an 

export zone for 100% export oriented industries. 

Programs 

On its own KEONICS is active in the areas of Entertainment 

Electronics, Telecommunications, Electronic components, 

Instrumentation and Control and Radio connnunications. The 

manufacturing units of KEONICS are engaged in the manufacture of B61; 

TV Receivers, Color TV Receivers and Closed Circuit TV systems. Its 

components division manufactures High Voltage Resistors and High 

Voltage Focus Packs, the former in collaboration vith Uel~yn 

Electric Ltd., U.K. Collaborating with Marconi Communication 

Systems Ltd., U.K. in the comunications system field, it has begun 

manuEacture of uE?/VBF two ways communications equipment. The 

Telecommunication Division manufactures subassemblies for 

telecommunica:ion equipment in addition to marketiz 48 line 

electronic PAX Communication Systems (Yicroco~), plain paper 

copiers, calculators and other office communica:ion equijnen:. In 

addition it has established a Bio-medical E1ec:ronics Service 

Cer;:er. Ra?id aEvance in biolnedical electronics has created the 

need for a service and consultancy center. 



The objectives of the center have been service and maintenance of 

all electro-medical equipment in hospitals, testing and calibration 

of equipment, dissemination of technical information and technical 

advice on the purchase of electromedical equipment. 

As mentioned earlier, KEONICS engages in joint ventures at 

several places in Karnataka. It has promoted some with equity 

participation. A few of these joint ventures make a valuable 

contribution in the field of electronics. Monochrome TV Picture 

Tube Project of KALYAN KEONICS Ltd. produces one million picture 

rubes per annum and is located at Bidar. Mini Circuits Ltd., a 

technical collaboration between Canada and KEONICS, produces 100,000 

Itybrid Circuits per annum and is located at Jigni. 

Raseltronics Ltd., another joint venture with KEONICS, 

manufactures 10,000 6q.m. of PCBs per annum at Doddaballapur. 

Another of the joint ventures located at Electronic City itself is 

Keonics-Shanthi Micro-electronics Ltd. which manufactures integrated 

circuits with a capacity of 10 million. 

-. 
In collaboration with H/s Ericsson Information Systems Ltd., 

Sweden, SWEDE (INDIA) Telectronics Ltd., a joint venture, has been 

established to produce electronic push-button telephones. 



A joint venture of KEOKICS & NGEF, Karnataka Telecom Ltd., 

has been established to manufacture 500 systems of Power Line 

Carrier comunication equipment6 per annum. 

Keonics Uagnevision Computers Ltd. was estab?'.shed to 

manufacture Mini-Computer systems from 32 bit (excluding mainframes) 

dovn to 8 bit Micro-computers with a turnover of 10 crores. In the 

field of controls and instrumentation KEONICS has established a 

joint venture vith Blue Star and Yokogova Electric Works of Japan 

vith an anticipated turnover of Rs. 10 crores per annum. 

A third aspect of activities in the electronics field apart 

from the activities of KEONICS on its ovn and in collaboration, is 

the location of several industries in ~lect(onic City. In the area 
-- 

of computers, there are five producing computer systems, six 

producing computer peripherals, 10 active in components manufacture. 
, 

u s e v e n  engaged in the field of controls and instrumentation, five in 

the communications field and one each active in consumer electronics 

and conputer software. 

The investments of KEONICS itself in the ongoing projects and 

projects under implementation is estimated at Rs. 5330.35 lakhs with 

an anticipated turnover of Rs. 22,160.00 lakhs and an employment 

potential of 3845 people. 



Further app l i ca t ion  has  been made f o r  i s sue  of LI/DGTD 

r e g i s t r a t i o n  f o r  expansion and d i v e r s i f i c a t i o n  of a c t i v i t i e s  

involving an investment of about Rs .  5132.30 lakhs  v i t h  an 

an t i c ipa ted  turnover of R s .  18182.00 lakhs and an employment 

p o t e n t i a l  of 1139 people. 

The Karnataka S t a t e  Government, i n  order  t o  achieve i t s  

i n d u s t r i a l  policy ob jec t ives ,  o f f e r s  not only a s s i s t a n c e  but a l s o  

seve ra l  incent ives  t o  entrepreneurs .  These incen t ives  and 

concessions a r e  

Subsidy on the  prepara t ion  of f e a s i b i l i t y  s t u d i e s  f o r  t i n y  

and small-scale s e c t o r s  

* Investment subsidy of 10% t o  15% of f ixed  a s s e t s  subject  t o  a 

maximum of Rs.  1.5 lakhs  i n  a l l  s e c t o r s  

* Sales Tax exemption f o r  t i n y  s e c t o r  

* I n t e r e s t  f r e e  development loans  f o r  small  and medium-scale 

sec to r s  

* Working c a p i t a l  loans of 25Z of f ixed  a s s e t s  f o r  small-scale 

and 10% of f ixed  a s s e t s  f o r  medium-scale sec to r s .  

* Pioneering wl th  subs id ies  f o r  medium and large-scale  sec to r s  

* Reimbutsement of t h e  c o s t  of prototypes f o r  small-scale 

sec to r s  

* Subsidy on e l e c t r i c i t y  t a r i f f  f o r  t i n y  and small-scale sec tors  

* Subsidy f o r  purchase of genera tors  f o r  small ,  medium and 

large-scale sec to r s  



o Reimbureement of r e g i s t r a t i o n  fees  f o r  promotion counci ls  f o r  

t iny and small-scale sec to r s  

o Subsidy f o r  housing f o r  small and medium-scale sec tors  

o Disbursement of subsidy and other  concessions by the  General 

Manager D I C  jr\ d i s t r i c t s  and by the Director  of Indus t r i e s  i n  

Bangalore. 

For the backward d i s t r i c t  of Bidar f u r t h e r  concessions 

indicated a re  a  s p e c i a l  investment subsidy of R6. 2.5 mi l l ion  f o r  

the  f i r s t  10 u n i t s  vith an investment of more than Rs .  30 mi l l ion  i n  

addi t ion  t o  the  Central  Government subsidy of 25%. Entrepreneurs 

invest ing i n  a  100% export or iented industry such a s  e l e c t r o n i c s  

have the unique opportuni ty of loca t ing  i n  Karnataka. 

Further,  NRI have an advantage i n  importing machinery, r av  

material  and components with t h e i r  own foreign exchange earnings and 

i n  retaining t h e i r  inve&ent i n  tha t  currency, v i t h  f luc tua t ions  i n  

the r a t e  of exchange protected and r epa t r i a t ion  i n  f r e e  fore ign  

exchange f a c i l i t a t e d .  

This va r i e ty  of concessions has been responsible f o r  the 

growth of the i n d u s t r i a l  s e c t o r  i n  Karnataka. Special  emphasis has 

a l s o  been placed on the  development of backward areas  a s  an avowed 

policy of the Government. 



In t roduct ion  

"The developing nat ions have a long vay t o  go, and much 

headway t o  make, before they can take t h e i r  proper s t a t i o n  with 

o t h e r s  i n  the van of human c i v i l i z a t i o n  and progress.  And they have 

t o  hurry,  f o r  the  time a t  t h e i r  d i sposa l  i s  l i m i t e d ,  and the  pace of 

the  world grows ever  swif ter"  s a id  Pandit  Nehm yea r s  ago. This i s  

t r u e  even today. The main problem fac ing  t h e  developing count r ies  

i s  lack of resources,  a l ov  technology base, overpopulation, 

inadequate t ra ined  manpower, poor management techniques e t c .  A8 a 

r e s u l t ,  economic grovth and product iv i ty  a r e  a t  a love r  ebb when 

cozpared with the  advancement of developed count r ies .  The important 

sec-ors  i n  economic growth a r e  indus t ry ,  a g r i c u l t u r e ,  t r ade ,  

c o c e r c e ,  banking, t r anspor t a t ion  and se rv ices .  Product iv i ty  

improvement i n  these sec to r s  can be considered a means of 

s t rengthening the  economic foundation and thus  promoting t h e  

standard of l i v i n g  of the  country 's  population. 

... 

H i s t o r i c a l  Background 

I n  the e a r l y  f i f t i e s ,  the  Government of Ind ia  inv i t ed  a 

serLes of product ivi ty missions from the  I n t e r n a t i o n a l  Labor 

Orgadza t ion  (ILO) t o  study improvements i n  favor  of product ivi ty.  

The country 



was deeply awakened t o  the need t o  launch a nationwide product ivi ty 

d r ive  i n  1957 a f t e r  the Indian product ivi ty delegation, headed by 

D r .  Vikram A. Sarabhai, v i s i t e d  Japan i n  1956. This delegation 

focussed a t t e n t i o n  on the phenomenal progress msde by Japanese 

indus t ry  through the incorporation and applicat ion of product ivi tp 

techniques and procedures and make recommendations f o r  the formation 

of t h e  National Productivity Council (NF'C) a s  an autonomous and 

non-profit organization i n  1958. While es tab l i sh ing  t h i s  

o r g a d z a t i o n .  the  Government of India a l s o  accepted the "Five 

P r inc ip l e s  of Productivity" which were enumerated by the  National 

Seminar held i n  November 1857, and form the bas is  of the country 's  

product iv i ty  dr ive.  They a r e  

I n  the  productivity dr ive  t h e  objec t ive  should be t o  inc rease  

production and improve q u a l i t y  by improved techniques which 

aim a t  e f f i c i e n t  and proper u t i l i z a t i o n  of the ava i l ab le  

resources of men, machines, mater ia l s ,  power and cap i t a l ,  

r a i s e  the  standard of l i v i n g  of the  people, and improve t h e  

working conditions and welfare of the laborer ,  taking i n t o  

account the s o c i a l  i m ~ l i c a t i o n s  of these changes. The 

movement does not seek the in t ens i f i caz ion  of labor ' s  burden 

through increasing workloads and speed-up. 



* Increased product ivi ty i n  a groving economy w i l l  u l t ima te ly  

help i n  increasing employment by s t imulat ing development i n  

industry. The government, employers, and labor  should take  

spec i f i c  measures to  obviate the  p o s s i b i l i t y  of any 

unemployment. 

* Benefits of product ivi ty increase  should be equi tab ly  

d is t r ibuted  among c a p i t a l ,  l abor  and consumers, and these  

should lead t o  reduction i n  p r i c e s ,  improvement i n  the  

standard of l i v ing ,  and t o  t h e  renewal and expansion of 

p lant ,  machinery, and equipment. 

* The Productivity Drive may eventua l ly  be launched i n  a l l  t h e  

spheres of the  na t ion ' s  economy. It i s  of importance t o  

achieve in tegra ted  improvement i n  product iv i ty  i n  a l l  

a c t i v i t i e s  of the na t ion ,  p a r t i c u l a r l y  a g r i c u l t u r e ,  i ndus t ry ,  

including t ranspor t  and communications, and adminis t ra t ion .  

I n  the f i e l d  of indus t ry  i t  should cover the  large-scale  

indus t r ies  a s  well a s  the l i g h t ,  the small-scale,  and t h e  

medium indus t r i e s  i n  t h e  publ ic  and p r i v a t e  sec to r s .  
* 



Increase of product iv i ty  cannot be achieved vfthout the  

f u l l e s t  cooperation between management and labor.  In  order 

t o  car ry  through the product ivi ty program e f f e c t i v e l y ,  i t  i s  

necessary t o  c r e a t e  a  climate f o r  increased productivity 

through the encouragement of j o in t  consul tat ions.  

pa r t i c ipa t ion  of labor  i n  mamgement, and agreement, and the 

promotion of mutual understanding between managament and 

labor ,  i n  each industry and i n  each individual  enterprise .  

The counci l  and i t s  governing body, modelled on the ILO 

pa t t e rn ,  a r e  t r i p a r t i t e  i n  composition. It cons i s t s  of 75 members 

v i t h  r ep resen ta t ives  of government, industry and labor ,  professional  

bodies and o the r  i n t e r e s t s .  The Minister  of Industry,  Government of 

India i s  t h e  President  of t h e  National Product ivi ty Council. The 

governing body c o n s i s t s  of 25 members from the counci l ,  v i t h  i t s  

chairman and d i r ec to r -gene ra l  (nominees of Government of India).  

The counci l ' s  p o l i c i e s  and programs a r e  implemented through 14 

r e g i o n a l / s u b r e g i o n a l  o f f i c e s  establ ished i n  a l l  the  s t a t e s  i n  the  

country. I n  add i t ion  the re  a re  48 l o c a l  produci t iv i ty  councils 

throughout the  country t o  promote l o c a l  i n i t i a t i v e  and t a l e n t  i n  

making the  product iv i ty  d r ive  a  mass movement, I n  addi t ion  t o  the  

above, a  two year  post-graduate diploma course i s  organized a t  the  

Training I n s t i t u t e  f o r  Product ivi ty 6 I n d u s t r i a l  Engineering (TIPIE) 

a t  Madras. For enhancing supervisory s k i l l s ,  a  Supervisory 

Development Cel l  promotes the i n t e r e s t s  of the  supervisory cadre and 

organizes A l l  I nd ia  National C e r t i f i c a t e  i n  Supervision (NES) 

examinations through the Supervisory Development Cel l  a t  Wadras. 



The productivity d r ive  during the  " s i x t i e s  and sevent ies"  

sought t o  s t imulate ,  promote and provide serv ices  through t r a i n i n g ,  

consultancy, research, publ ica t ions ,  audio-visuals e t c .  The w i l l i n g  

cooperation of the working c l a s s  and t r ade  unions was recognized a s  

a pre-condition f o r  product ivi ty a c t i v i t i e s .  With the  product iv i ty  

movement enter ing the e i g h t i e s ,  management of technology became the  

foca l  point  f o r  economic progress.  Contrary t o  popular b e l i e f ,  t h e  

appl ica t ion  of modern technology has unleashed tremendous fo rces  and 

appor tun i t i e s  f o r  g r e a t e r  employment i n  the  value added and t e r t i a r y  

s e c t o r s  and i n  carrying forvard the  b e n e f i t s  of technology t o  t h e  

r u r a l  s ec to r s  of the  economy. 

The methodology adopted i s  th ree fo ld  - t h e  popular, the  

s c i e n t i f i c  and the behavioral.  The mechanisms followed a r e  

generat ing product ivi ty consciousness,  providing spec ia l ized  

se rv ices  f o r  short term and long term b e n e f i t s  and i n i t i a t i n g  t h e  

promotion of p a r t i c i p a t i v e  cu l tu re .  I n  the  process of p roduc t iv i ty ,  

it became necessary t o  provide a n  a c t i v i t y  mix by seeking the  

pa r t i c ipa t ion  of a l l  concerned and by c rea t ing  a heal thy c l imate  and 

environment f o r  promotion of p o s i t i v e  a t t i t u d e s  towards product iv i ty .  

The year  1982 vas declared by the  Prime Minis te r  a s  the year  of 

product ivi ty.  The major programs were the  establishment of 

industrywide Product ivi ty Boards, i n s t i t u t i o n  of Product ivi ty 



Awards, promoting core s e c t o r  product ivi ty improvement s tudies .  

undertaking energy s tud ie s  and demonstrating product ivi ty 

improvements i n  the  decent ra l i sed  sec tor  through appropriate  

technology and upgrading of s k i l l s .  

A t  t h e  na t iona l  l e v e l ,  the  product ivi ty dr ive  has  highlighted 

s i x  major a reas ;  viz.. energy conservation, mater ia l s  management, 

maintenance management, l abor  management r e l a t ions ,  po l lu t ion  

con t ro l ,  and development of small,  t i ny  and r u r a l  sec tors .  To 

accomplish the goals .  var ious  programs such a s  i n d u s t r y s n t e r p r i s e  

l e v e l  programs, programs r e l a t ed  t o  developing harmonious labor  

management r e l a t i o n s ,  product iv i ty  e f f o r t s  a t  the  s t a t e  l e v e l  and 

promotional e f f o r t s  were launched. 

Some of the  major achievements a r e  

Seven industry-vide product ivi ty boards were formed and 

awards given t o  e igh t  major indus t r i e s  ( f e r t l i z e r ,  cement. 

them& power, road t r anspor t ,  paper, coa l ,  sugar and heavy 

engineering) f o r  bes t  product ivi ty performance i n  1982. 

A number of case s t u d i e s  were ca r r i ed  out  f o r  energy aud i t s  

i n  o i l  consuming i n d u s t r i e s ,  techno-economics of 

bene f i c i a t ion  of coa l  f o r  thermal power s t a t i o n s ,  e t c .  

A qua r t e r ly  journal  on Energy Management and a bimonthly 

journal ,  "Maintenance", a r e  published. 



In the field of maintenance servfces, six maintenence service 

centers were established vith condition monitoring 

facilities. These centers carried out extensive studies in 

condition monitoring of plant and machinery, installing 

condition based maintenance systems, providing special 

assistance to small scale industries, etc. 

* Special training programs and workshops for technicians, 

oilmen, supervisors and maintenance engineers are organized 

regularly. 

* The other area of special emphasis is pollution control. NPC 

is providing its services through consultancy and training to 

industries in solving air, water and solid waste pollution 

problems. Other services are productivity improvement 

programs for the small-scale sector, training of workers and 

trade unions. 

Lessons Learned 

The experience has proved that productivity improvements are 

positive in nature and are congenial for economic and technical 

efficiency. Urgent attention should be paid to technique-oriented 

activities and services, industry/utility-oriented activities and 

services and technology-oriented activities. While undertaking 

these activities, the major areas of emphasis should be quality 

improvement, cost effectiveness, productivity measurement moni:oring 

and audit, preparing industry plans on productivity, improving the 

quality of work life, and training and consultancy services. 



Description of State Activftieo 

International trading has undergone a tremendous c.hange 

during the last decade. The recession in the early eighties coupled 

with the increasing debt liabilities of many developing countries 

and increasing pressures of protectionism have brought about this 

complex change, In the last three years the export of engineering 

goods has shorn stagnation. These phenomena are bound to occur 

increasingly at a time vhen competition by developed countries for 

international markets is increasing with hi-tech and modern 

technologies. 

State government agencies and central government corporations 

have taken many initiatives to boost exports. These initiatives 

include government policies, three-year Import-export policy, 

liberalization of licensing policy, international 

price-reimbursement scheme, preshipment credit etc. State 

activities are mostly governed by central government policies. 
s. 



b t r i r  of S ta t e  And Central GoveWent AcCiVi t fe~  CO11~ernlxtg ?xport 

Trade - 

The following matrix l i s t s  export t rade  programs t h a t  have 

been i n i t i a t e d  by s t a t e  o r  c e n t r a l  agencies,  corporat ions and 

un ive r s i t i e s .  The programs can be c l a s s i f i e d  using these  bas ic  

categories .  

* Finance - This includes d i r e c t  loan  a s s i s t ance ,  guarantees,  

insurance and export f inance counselling. 

* Dis t r ibut ion  - This includes loca t ing ,  meeting and/or 

es tab l i sh ing  ongoing business r e l a t ionsh ips  i n  fore ign  

count r ies  with i n t e r n a t i o n a l  agents and representa t ives .  

* Resource Center - This approach provides focussed t echn ica l  

a s s i s t ance ,  e spec ia l ly  i n  marketing and organizing t r ade  

missions and trade shows, export seminars, and fore ign  buyer 

programs. 

Export t r ade  a c t i v i t y  i s  mainly i n i t i a t e d  by the  Central 

Government with t h e i r  regional  o f f i c e s  i n  the  s t a t e .  It is  more o r  
& 

l e s s  a c e n t r a l  subject .  Bowever, export t r ade  development programs 

a re  encouraged and i n i t i a t e d  by the s t a t e  department of commerce and 

t rade .  The following matr ix demonstrates the  d i v e r s i t y  of the  s t a t e  

and cen te r  i n i t i a t i v e s .  



EXPORT TRADE 

I n i t i a t o r  F i n a n c e  Programmes  is t r i b u t k o n  Resource  C e n t r e s  .' !: 
- \ 

h 
i . '  

s t a t e  -- -- Karna taka  Expor t  Promotion C e n t r e ,  
Bangalore  
( E x p o r t  promotion)  

Cardamom Board, Bangalore  

C o f f e e  Board, Bangalore  

C e n t r a l  

U n i v e r s i t y  

C o r p o r a t e  

S t a t e  T r a d i n g  Appare ls  Expor t  P r o m  t i o n  C o u n c i l ,  
C o r p o r a t i o n  of Bangalore  Branch, Bangalore  
I n d i a  L imi t ed ,  B a s i c  Chemicals,  P h a r m a c e u t i c a l s  h Banga lo re  Cosmet ics ,  Bangalore  Branch, Banga lo re  

Trade  Development h t h o r i  ty, 
Bangalore  Branch, Bangalore  

M i n e r a l s  & T r a d i n g  C o r p o r a t i o n  of  I n d l .  
Limi ted ,  Bangalore  Branch, Dangaloro  

Eng inee r ing  Expor t  Promotion Counc i l  



STATE 'PRADIRG COBPORATIOR OF IA'DU 

(STC) 

Descript ion 

The S ta t e  Trading Corporation of Ind ia ,  es tab l i shed  i n  1956, 

co-exis t s  with p r iva t e  t rade  i n  a  democratic s t r u c t u r e  a s  a  unique 

experiment. Original ly meant t o  channel import and expor t ,  a s  time 

went on i t  was transformed i n t o  a  p ren ie r ,  i n t e r n a t i o n a l  t rad ing  

house implementing various fo re ign  t r a d e  p o l i c i e s  of t h e  government 

including undertaking the  r e s p o n s i b i l i t y  of import of c r i t i c a l  

r a m a t e r i a l  and o the r  i tems, t a k e v p  p r i c e  support ,  bu f fe r  s tock 

and o t h e r  operat ions t o  meet the  soc iosconomic  chal lenge placed 

before it. 

STC v i t h  i t s  Bead Off ice  a t  Delhi  has a network of 16 o f f i c e s  

abroad. I n  India i t  has 14 o f f i c e s  spread over t h e  country 's  port 

tovns and some s t a t e  c a p i t a l s .  STC's s u b s i d i a r i e s  a r e  

* Project  Equipment Corporation t o  look a f t e r  export of t u rn  

key operat ions 

* Cashew Corporation f o r  cashew opera t ions  

* S t a t e  Chemicals & Pharmaceuticals Corporation 

* Handloon and Handicraf ts  Corporation exc lus ive ly  f o r  

hand ic ra f t s ,  handloom products and i tems of a r t i s t i c  na ture  

such a s  jewellery e t c .  



* Central Cottage Indus t r ies  hporium. 

STC commands an excel lent  inf ras t ruc ture  of communications 

and information systems. This incudes: an inhouse computer f o r  

speedy processing of da ta ,  shortage of informatior snd quick 

r e t r i e v a l ,  video screens f o r  real-time display and monitoring of 

commodity prices  and exchange r a t e s  i n  the in t e rna t iona l  markets. 

These screens a r e  l inked thrugh s a t e l l i t e  v i t h  major in t e rna t iona l  

t rading centers  and enable on-line tapping markets round the  clock. 

STC today has emerged a s  the l a rges t  t rading house i n  the  

country v i t h  a turnover of Rs. 2200 crores  of which exports  a r e  

around Rs. 800 c ro res  and imports Rs .  1400 crores.  

Programs 

The following a r e  STC programs 

* trading on a g lobal  basis .  

managing the  import and d i s t r ibu t ion  of various items t h a t  

a r e  c r u c i a l  t o  t h e  economy by buying in t e rna t iona l ly  a t  

competitive p r i c e s  using i t s  bulk buying power and 

in t e rna t iona l  presence. 



undertaking price support operations vith a view to helping 

the grower particularly in the areas of tabacco, shellac, 

rubber, etc. 

* locating buyers for products manufacturerd/produced in India. 

providing export assistance in the form of 

- Scarce raw material assistance 

- Information regarding market trends, buyers 

requirements, acceptability of products etc. 

- Bringing out awareness of Indian products abroad by 

participating in fairs, exhibitions etc. 

- Catering to brand conscious foreign buyers by giving a 

common brand of STC to a consortium product 

manufactured all over the country. 

- Financial assistance for importing machinery to 

specified commodities. 

- Guides to product modifications and quality control for 

ultimate customer satisfaction in foreign countries. 

providing feedback from foreign buyers on the reaction to the 

items offered. 

* sponsoring trade promotional visits abroad for export 

~. promotion. 

* organizing consortia of SSI units to increase bargaining 

power. 

* operating "off-shore trade" to earn foreign exchange. 



During 1984-85 STC has car r ied  out a t o t a l  business of Rs. 

2810 crores .  comprising of exports  of non-channeled items Rs .  509 

crores ,  channeled Rs. 195 crores ,  imports Rs. 2088 crores,  domestic 

R s .  18  crores.  With a viev t o  building an in f r a s t ruc tu re  v i t h i n  t h e  

s t a t e  and a l s o  t o  d ivers i fy ing  ports.  STC embarked upon concerted 

program t o  build up i ts  a c t i v i t i e s  through the Mangalore port. 

Sugar and molasses of 43000 KT. vere exported from Mangalore po r t  

- f o r  the  f i r s t  time. STC has a l s o  opened depots a t  Ikugalore t o  

se rv ice  the  requirements of ed ib le  o i l .  Over a period of 10 years .  

STC has located markets f o r  a number of products spec ia l ly  covered 

by small-sector i n d u s t r i e s  entrepreneurs f o r  g ran i t e ,  p l ~ o d ,  f r u i t  

ju ice ,  ready made garments, s i l k ,  hosiery,  towels, footwear, 

su rg ica l  instruments,  meat products, e l e c t r i c  meters, processed 

tamarind e tc .  STC, Bangalore, serving t h e  need of Karnataka S t a t e  

f o r  the  l a s t  10 years  has contributed more than 10% of STC's 

exports.  Major emphasis has been i n  the a r e a s  of coffee,  sugar, 

molasses, cons tmc t ion  material ,  t e x t i l e s ,  s i l k ,  perfumaries, 

engineering products etc .  



JSZPORT PBOHMIOA COUNCIL 

XNGINEERING EIPORT WOnOTION COUNCIL 

(EEPC) 

Introduct ion 

India  has made rapid s t r i d e s  i n  t h e  f i e l d  of exports  over the  

l a s t  three  and half decades. From an expor t e r  of t r a d i t i o n a l  i tems 

l i k e  ju t e ,  tea  and cot ton  t e x t i l e s  Ind ia  has emerged a s  a l a rge  

supp l i e r  of manufactured products t o  overseas markets. The 

outstanding record of country 's  e f f o r t  has  been mainly due t o  

e f f o r t s  made by the  Export Promotion Councils with cooperation and 

a s s i s t ance  from the government and o t h e r  agencies  involved i n  

exports.  

Background 

I n  the e a r l y  f i f t i e s  no organized e f f o r t s  ex i s t ed  a t  the  

na t iona l  l e v e l  t o  guide and encourage ent repreneurs  t o  go i n t o  

export production and overseas marketing. Businessmen lacked 

informaton of fore ign  market condi t ions  and knowledge of export 

marketing techniques. To f i l l  t h i s  gap and t o  meet the  growing 

requirement of fore ign  exchange, t h e  Export Promotion Councils were 

s e t  up by the Government of India.  The Engineering Export Promotion 



Council is the largest among the councils. The Council extends a 

host of services to its members. The membership subscription is Rs. 

1,000/- per aaum for SSI units and Rs. 3,000/- for others. 

Membership in the Council is a pre-requisite for its export 

benefits. The Council hss its head office in Calcutta with four 

regional offices in Bombay, Cslcutta, New Delhi and Hadras and two 

sub-regional offices in Bangalore and Jullundar. It has thirteen 

offices abroad located in important countries. The council's 

present membership is 5,500 vhich includes manufacturers, exporters, 

export-houses and firms offering technical consultancy and 

management services. 

Programs 

EEPC advises incipient exporters from submission of their 

offers through realization of government export incentives. It 

provides information on marketing possibilities for engineering 

items in different parts of-the world and arranges for delegation 

and study teams to visit foreign countries to explore market 

opportunities. It fixes floor prices for exports to avoid internal 

competition and also operates an export award scheme to recognize 

outstanding contributions. The EEPC also deals vith the supply of 

indigenous iron and steel raw materials on a priority basis aad 

reimbursement of the difference between the domestic and 

international price of steel, assistance from :he 3arket dev?op=ezt 

fund and helping in shipping and transport problems, etc. 



The EEPC operates  a  j o in t  s e c t o r a l  p u b l i c i t y  scheme on a  

shared bas i s  f o r  overseas p u b l i c i t y  of products. It encourages 

pa r t i c ipa t ion  of member u n i t s  i n  var ious  i n t e r n a t i o n a l  t r ade  f a i r s  

and exhib i t ions  and i t  recommends r e l e a s e  of fo re ign  exchange f o r  

export promotion tours .  Other t a sks  performed by the EEPC a r e  

* publishing survey r epor t s ,  de lega t ion  r epor t s ,  s t a t i s t i c a l  

information e t c . ,  publishing and c i r c u l a t i n g  the pe r iod ica l s  

"Engineering Export Nevs" and "Indian Engineering Exporter". 

Issuing of c e r t i f i c a t e s  of o r ig in .  

* Providing spec ia l ized  se rv ices  t o  SSI  u n i t s .  

Ass is t ing  i n  resolving t r a d e  d i spu tes  e t c .  

Accomplishments 

The Engineering Export Promotion Council ,  a  nucleus body f o r  

promotion of export of engineering produccs from India has made a  

beginning i n  1956 with s i g n i f i c a n t  development i n  the  seventies .  

Today i t s  exports  have reached Rs.  1 ,000 c ro res .  It has s e t  a  

t a r g e t  of Rs. 5,700 c ro res  by 1990-91 and launched innovative 

measures t o  boost exports .  The government a l s o  came out with bold 

. 'measures t o  augment production and h e l p  inc rease  exports.  

The EEPC has  884 members i n  the  southern region and 

contr ibuted 1106% t o  t o t a l  exports .  Parnataka tops the southern 

f t a t e s  vi:h Xs. 71 c ro res  con t r ibu t ion  t o  exports .  Major expor ts  



from EEPC are industrial plant and wchinery, =chine cools, auto 

parts and batteries. 

It also exports electrical products, power machinery and 

spares, railway wagons/coaches, wires, automobile vehicles, Ceel 

products, bicycle and parts, pumps and electronics and numerous 

other items. 

Lessons Learned 

Export Promotion Councils play a vital role towards India's 

export contribution. With active cooperation and assistance from 

the government and other agencies, the Engineering Export Promotion 

Council is poised for an outstanding record in exports to achieve 

its future targets. 



MSIC CHEMICALS i PEARXACEETICM. EXPORT F'ROUOTIOIF COUNCIL 

(BCPEPC) 

The Basic Chemicals & Pharmaceuticals Export Promotion 

Council is one among the 19 Export Promotion Councils set up by the 

Government of India in 1963 to increase exports of various 

products. The BCPEPC has made an oustanding contribution to the 

country's exports in basic chemicals & pharmaceuticals. 

Background 

Previously no organized effort existed at the national level 

to guide entrepreneurs into export production and overseas 

marketing. Businessmen lacked information of foreign market 

conditions and knowledge of export marketing technique. Their focus 

was the rapidly expanding local market. In order to fill this gap 

as well as to meet the growing requirement of foreign exchange for 

naintenance of import, to upgrade India's technology and to widen 

production capabilities in diverse fields, the export promotion 

councils were set up by the Government of India. The Basic 

Chemicals & Pharmaceutical Export Promotion Council was established 

in the year 1903 to iacrease exports of basic chemicals & 

pharamaceuticals. 



This council functions under the aegis of the Kinistry of Comerce. 

Government of India. It is registered as a non-profit organization 

under the Companies Act. The Federation of Indian Export 

organizations, New Delhi, functions as an apex organization 

coordinating the wrk of all the export promotion councils. 

The BCPEPC perfoms both advisory and executive functions and 

has been constituted to secure the active association of producers, 

manufacturers and exporters in the country's drive for exports. It 

has six separate panels with each panel being a specialised unit 

guiding the export interest of items under its purviev - drugs. 
pharmaceuticals h fine chemicals; dyes, intermediates, coal tar 

chemicals & alcohol; basic inorganic and organic chemicals; 

glycerine soaps, detergents, cosmetics & toiletries; agarbathis; and 

merchant exporters' panel. With its head office at Bombay and 

regional offices at Calcutta, Ahmedabad and Bangalore. BCPEPC 

Bangalore office covers the four southern states and Pondicherrp. 

Programs 

The council undertakes foreign market studies an6 surveys and 

sends out trade missions and disseminates information useful to 

manufacturers, shoppers and traders including importers abroad 

through various media. it establishes standards of quality and 

packing and investigates complaints about quality and other factors. 



The counci l  a l s o  wrks to  ensure the supply of good qual i ty  

products t o  fo re ign  markets a t  f a i r  and competitive r a t e s  and t o  

e s t a b l i s h  f r i e n d l y  and permanent business r e l a t ions  between India 

and fore ign  markets t o  the  advantage of both. 

Accomplishments 

During 1983-84 t h e  counci l  exported drugs a t  Rs.  151 crores ;  

dyes, intermediate  chemicals,  a lcohol  and coal t a r  a t  Rs.  38 c ro res ;  

bas ic  inorganic and organic chemicals a t  Rs .  131 c ro res ;  g lycer ine  

soaps, e t c .  of Rs.  29 c r o r e s ,  agarba th is  a t  Rs.  10 c ro res ;  and crude 

drugs a t  Rs. 44 c ro res .  A t  the  d i s t r i c t  l e v e l  it pa r t i c ipa t ed  i n  

f i v e  export promotion programs, promoted a number of a c t i v i t i e s  

re la ted  t o  th ree  f o r e i g n  de legat ions  and par t ic ipa ted  i n  overseas 

exh ib i t ions  and t r a i n i n g  programs. It a l so  a s s i s t s  i n d u s t r i e s  with 

v i sa s ,  fore ign  exchange, commodity p r o f i l e s  etc .  

Lessons Learned 

The export promotion counci l s  e s t a b l i s h  t h e  l i n k s  between 

Indian and fore ign  i n d u s t r i e s .  This i s  a  very important l i n k  f o r  

export promotion at  s t a t e  and d i s t r i c t  leve ls .  



The Trade Development Authority was established by the 

Government of India in 1970 as an autonomous export promotion 

institution. It is a non-trading institution, committed to export 

promotion activities vith a diverse export marketing stragegy. Novel 

and innovative approaches are created in target markets throughout 

the world to achieve its export promotion objectives. 

Eistorical Background 

The Trade Development Authority was founded to pursue one of 

the government's export policy objectives. It is registered as a 

society under the Societies Registration Act vith its o m  charter 

and is an autonomous body under the administrative control of the 

Ministry of Commerce, Govermnent of India. The top policy making 

and governing body of TDAis its steering committee which consists 

of Senior level representatives from various concerned ministries of 

the Government of India and representative6 of other important 

export promotion organizations. Secretary to the Government of 

India, Ministry of Commerce, functions both as Chairman of TDA and 

the steering committee. The chief executive of TDA who is also a 

menber of the steering committee is the Executive Director. 



TDA i s  organized i n t o  th ree  funct ional  d iv i s ions  : 

* Merchandising Division 

* Research 6 Analysis Division 

* Trade Information & Stat!?tics Division 

TDA s t r i v e s  t o  concent ra te  on s p e c i f i c  products,  s p e c i f i c  

expor ters ,  s p e c i f i c  markets and s p e c i f i c  buyers. Being a  

non-trading i n s t i t u t i o n ,  i t  does not en te r  i n t o  d i r e c t  commercial 

t r ansac t ions  but confines i t s e l f  t o  a  c a t a l y s t ' s  ro le .  It does not  

charge any commission from i t s  members f o r  s p e c i f i c  business secured 

by them v i t h  i ts  help. It has  a  s e l e c t i v e  approach enabling i t  t o  

i d e n t i f y  major product groups f o r  i n t ens ive  export development and 

has  t a r g e t  markets spread over  54 d i f f e r e n t  count r ies  throughout t h e  

w r l d .  I t s  product range covers  a  v a r i e t y  of engineering products,  

consumer goods and o the r s .  

Object ives & Programs 

The main ob jec t ives  of TDA a r e  

* t o  i d e n t i f y  and nur tu re  spec i f i c  export products with 

long range growth prospects  and a l s o  t o  i d e n t i f y  

t echn ica l ly  competent and export-worth? production 

u n i t s  i n  the  mall and medium sca le  sec tors .  



to identify and cultivate specific buyers in overseas 

marketa. 

* bring contracts to the Indian suppliers and provide 

package services to execute such contracts. 

to promote and assist technically competent units in 

product development and adaptation. 

* to organize export intelligence services on modern 

lines and organize coordinate and assist in undertaking 

market research and analysis. 

The Merchandising Division vhich is the core division of the 

Trade Development Authority provides comprehensive services in the 

field of export production and export marketing by identification of 

products, manufacturers/exporters, overseas buyers, establishing 

buyer- seller contacts and other allied strategies. TDA has an 

export production cell vhich assists its clients-in 

creation/expansion of export-oriented capacity in the country. It 

also helps in locating a suitable foreign collaborator for transfer 

of technologyfjoint venture and marketing tie-ups. 



The Research (I Analysis Divis ion  conducts research a c t i v i t i e s  

f o r  export promotion such a s  a s s i s t a n c e  i n  i d e n t i f i c a t i o n  of 

products and markets, f e a s i b i l i t y  s t u d i e s ,  consultancy se rv ices ,  

s t u d i e s  r e l a t ing  t o  I n d i a ' s  fo re ign  t r a d e ,  GSP and other  t a r i f f  

concessions, i n t e r f i r m  comparison and shor t  term forecas t ing  of 

exports .  It undertakes prepara t ion  of f e a s i b i l i t y  s tud ie s lp ro jec t  

r epor t s  f o r  s e t t i n g  up e x p o r t a r i e n t e d  i n d u s t r i a l  e s t a t e s ,  export 

processing zones and f o r  e s t a b l i s h i n g  new u n i t s  o r  f o r  expansion of 

e x i s t i n g  capacity. 

The Trade Information 6 S t a t i s t i c s  Division i s  designed t o  

c o l l e c t ,  compile, analyse and s t o r e ,  r e t r i e v e  and disseminate 

information on i n t e r n a t i o n a l  t r a d e  and indus t ry  and re la ted  f i e l d s  

i n  India and t rade  and economy of o t h e r  count r ies .  A modern t r a d e  

information cen t r e  has  been s e t  up t o  meet the  t r ade  information 

requirments of the export ing community, research organizat ions and 

goverwent  organizat ions.  The c e n t e r  disseminates information on 

export-marketing through a c r o s s - t h e d e s k  se rv ices ,  responding t o  

p o s t a l  enqui r ies ,  a weekly t r a d e  i n t e l l i g e n c e  b u l l e t i n ,  a market 

i n t e l l i g e n c e  b u l l e t i n ,  information h a n d a u t s ,  c i r c u l a r s  and market- 

survey repor ts .  The t r a d e  i n t e l l i g e n c e  b u l l e t i n  and market 

i n t e l l i g e n c e  b u l l e t i n  publish important information of various 

a spec t s  of t rade.  Serv ices  f o r  t h e  supply of s t a t u s  repor ts  on 

fo re ign  c o q a n i e s  i n  a l a r g e  number of coun t r i e s  a re  ~ r o v i d e d  t o  

merbers a s  well a s  t o  o t h e r s  on payment bas is .  The serv ice  charges 

a r e  highly subsidized. 



The Trade Development Authority. r i t h  i t s  Read Office a t  

Delhi, operates through four  regioaal  o f f i c e s  a t  Kanpur, Bombay, 

Bangalore and Calcutta and f i v e  overseas o f f i c e s  a t  Sew Pork. 

Frankfurt ,  Stockholm, Monrovia and Tokyo. TDA i s  a member of the  

World Trade Centre's Assoc ia t iw  and has reciprocal  arrangements for 

exchange of t rade information v i t h  members of the associat ion.  

The Trade Development Authority made a major breakthrough i n  

i t s  t a r g e t  markets by developing exports through the channel of 

department s tores .  It organfsed a s  many a s  four  "Buy India 

Campaigns" abroad with pres t ig ious  department s tores .  These "Buy 

India Campaigns" resul ted i n  f i rm export orders  of Rs. 12.24 c ro res  

and a major publ ic i ty  t h r u s t  has been created f o r  Indian merchandise 

i n  these  markets. Innovative designs, upgrading of q u a l i t y  

standards and improvement i n  packaging i n  the overseas markets has  

boosted t h e  c i r cu la t ion  of Indian goods abroad. This could be 

achieved only by the constant and energe t ic  e f f o r t s  of TDA. 

TDA pioneered e f f o r t s  t o  introduce cocton f a b r i c s  i n  South 

Korea, e l ec t ron ic  components i n  Braz i l ,  herbal  cosmetics i n  t h e  USA 

and exo t i c  designed costume jeve l le ry  i n  I t a ly .  Some of the  

h igh l igh t s  of TDA's  a c t i v i t i e s  during the  year 1985-86 a r e  

pa r t i c ipa t ion  i n  seven t r ade  f a i r s  and exhib i t ions ,  a s s i s t ance  t o  

export-oriented u n i t s  f o r  j o in t  ventures,  and t r a n s f e r  of 



technology and prepart ion of marketing plans f o r  d i f f e ren t  s t a t e s .  

Product spec i f i c  and market s p e c i f i c  programs were undertaken f o r  a 

va r i e ty  of engineering goods, bui ld ing  cons t ruc t ion  machinery, 

e l ec t ron ic  components, auto a n c i l l a r i e s ,  computer software, l e a t h e r  

goods and household and ki tchenvare i tems i n  many countr ies  around 

the  vorld.  A number of a c t i v i t i e s  have been undertaken i n  i t s  

t a r g e t  market t o  develop the  export  of e l e c t r o n i c  components. I n  

order  t o  penetrate  i n t o  t h e  US markets ,  i t  has undertaken a tvo-year 

market development plan f o r  e l e c t r o n i c  components v i t h  the 

a s s i s t ance  of LRJDP. 

Auto pa r t s  i s  another a r e a  i n  vhich TDA concentrated e f f o r t s  

t o  develop buyer contac ts .  It organized p a r t i c i p a t i o n  i n  West 

Germany f o r  t h e  11th  time and i s  formulat ing a long-term s t r a t egy  

f o r  penet ra t ing  t h e  US market. There i s  a good market f o r  hand 

t o o l s  i n  UK & FRG. I n  order  t o  t a p  t h i s  p o t e n t i a l ,  contact 

promotion was organized i n  these  c o u n t r i e s  which resul ted i n  good 

t r a d e  contac ts  and consequent business .  A s  a r e s u l t  of sustained 

e f f o r t s  made by TDA i n  Japanese markets ,  Indian exports  of r e a d m d e  

garments reached an a l l  time high of R s .  4 0  c ro res ,  Buyer-seller 

meets a r e  a l s o  organized p e r i o d i c a l l y  by TDA i n  overseas count r ies  .. . 
t o  increase  i t s  exports .  



TDA has establ ished a 'technology ce l l '  t o  help 1:s c l i e n t s  

t r a n s f e r  technology and s e t  up jo in t  ventures f o r  exports.  In  order  

t o  make Indian industry aware of the type and range of products 

which are  i n  demand i n  fore ign  count r ies ,  TDA organizes d i sp lays  of 

these  samples i n  various pa r t s  of our country. It continues t o  

render services t o  i t s  c l i e n t s  t o  expand export capaci ty and upgrade 

t h e i r  qua l i ty  standards. Its regular  membership reached an a l l  time 

record high of 1178 firms a t  the  end of 1985-86. 

TDA a s s i s t s  s t a t e  governments by formulating marketing p lans  

f o r  export from various s t a t e s .  It has completed a consultancy 

assignment f o r  s e t t i n g  up a Trade Information System f o r  t h e  Apparel 

&port  Promotion Council. The information serv ices  of TDA were 

widely used by the  exporting community and g o v e m e n t  departments 

and i t  w i l l  be introducing a new se rv ice  f o r  quick d i s s e m i ~ t i o n  of 

information on global  tenders. The f i v e  fore ign  o f f i c e s  of TDA a t  

Frankfurt,  Nev York, Tokyo, Stockholm and Monrovia contr ibuted a 

g rea t  dea l  i n  servicing c l i e n t s  and developing exports.  Speci f ic  

t a r g e t s  were given t o  these o f f i c e s  i n  terms of export orders ,  

export enquir ies ,  procurement of samples, buyer contac ts ,  j o i n t  

venture proposals, market surveys e t c .  F i m n c i a l  and technica l  

support from in t e rn t iona l  agencies such a s  the Comoovealth 

Sec re t a r i a t ,  EEC. CBI and Government of Austral ia  i s  being extended 

t o  t h e  Trade Development Authority regular ly  f o r  i t s  prograas. TDA 

a l s o  main:ains a close dialogue with o the r  export ?rono:ion 

organizat ions i n  t h e  country such a s  the lad ian  I n s t i t u t e  of Foreign 



Trade, Trade Fa i r  Authority of India ,  Federation of lndian  

Exportersf Organization, Indian Investment Centre, Export Promotion 

of Councils and Chambers of Commerce and t rade  assoc ia t ions .  

Regional Office a t  Bangalore - 

TDA's regional  o f f i c e  a t  Bangalore plays an important r c  

servicing i t s  c l i e n t s  by maintaining continuous dialogue,  following 

up t rade enqui r ies  and providing a s s i s t ance  i n  implementing export 

orders.  I t  a l s o  se rv ices  buyers '  missions coming from abroad by 

f i x i n g  meetings with c l i e n t s ,  providing t r ade  information and 

accompanying them on v i s i t s  t o  c l i e n t s '  premises. The Bangalore 

regional  o f f i c e  a l s o  a c t i v e l y  a s s i s t s  i n  organizing product and 

catalogue d isp lays  i n  t h e i r  centers .  Maintains c lose  l i a i s o n  with 

s t a t e  government departments, Chamber of Commerce, indus t ry  

assoc ia t ions  and small  indus t ry  and export  corporat ions.  

Lessons Learned 

Autonomous i n s t i t u t i o n s  under t h e  con t ro l  of Government of 

India h a ~ ' ~ r o v e d  t o  be a  success with t h e  bes t  example the  Trade 

Development Authority.  During t h e  l a s t  16 years ,  t h e  a c t i v i t i e s  of 

t h i s  organizat ion have grown mul t i fo ld  cont r ibut ing  a  g rea t  dea l  to  

Ind ie ' s  fore ign  exchange reserves  and bui lding up good markets f o r  

Indian goods abroad and thereby c rea t ing  a  new image of India i n  

fore ign  count r ies .  



Introduction 

In a growing economy, entrepreneurship plays a vital role as it 

creates nev and independent businesses for rapid industrial expansion. 

The new entrepreneur not only brings nev products and nev technologies 

but also provides a competitive spur to existing companies. New 

entrepreneurs take industry to different parts of the country 

especially to backvard areas where a number of incentive schemes are 

available. This helps not only to create job opportunities in these 

areas but to balance the economy of the state. 

Realizing the importance of the entrepreneurial development, many 

financial institutions such as IDBI and IFCI have established centers 

and institutes for this program. A vide diversity of program has been 

organized for women entrpreneurs, technocrats, engineers, artisans and 

craftsman etc. Many of these efforts, involving state agencies. 

corporations and universities concentrate on the small scale sector 

while others concentrate on management and executive development. 

Illustrative Analysis 

The following selected examples illustrate the efforts taken by 

6iffererr institutions dealing with various aspects of this progrm- 



The Management Development I n s t i t u t e  (HDI), an autonomous body 

regis te red  under t h e  S o c i e t i e s  Regis t ra t ion  Act, was inaugurated i n  

197? This i s  financed l a rge ly  out of g r a n t s  made a v a i l a b l e  t o  IFCI  

by the Government of India from i n t e r e s t  d i f f e r e n t i a l  funds a r i s i n g  

out of various l i n e s  of c r e d i t .  HDI meets p a r t s  of i t s  expenses from 

the  f e e s  charged f o r  t r a i n i n g  programs. 

The objec t ives  of the i n s t i t u t e  a r e  

* t o  provide t r a i n i n g  i n  modern management techniques t o  

entrepreneurs  and t echno log i s t s  en ter ing  indus t ry  a s  vell  a s  

t o  executives of e n t e r p r i s e s  - l a r g e ,  medium and small - i n  

pr iva te ,  cooperat ive,  publ ic  and j o i n t  s e c t o r s ,  with s p e c i a l  

regard t o  l e s s  developed a r e a s  and backward regions ;  

* t o  provide t r a i n i n g  and development banking t o  the  s t a f f  of 

f i n a n c i a l  i n s t i t u t i o n s  a t  s t a t e  a s  v e l l  a s  a l l - Ind ia  l e v e l ;  

. . * t o  undertake research  i n  i n d u s t r i a l  and business  management, 

developing banking and r e l a t e d  subjec ts .  

H3I has conducted many s i x  days t o  s i x  weeks program designed t o  

the  s p e c i f i c  needs of p a r t i c i p a n t s  and t h e i r  sponsoring organiza t ions .  

Some of these have become regu la r ,  annual and bi-annual f e a t u r e s .  



Programs held so f a r  cover a la rge  range of topics  including 

fundamentals of managerial f inance,  i n d u s t r i a l  market 1%. msnagement 

informatioll systems f o r  marketing, general course on merchant banking. 

r a t e r i a l s  management, manpower planning and cont ro l ,  computers, 

pa r t i c ipa to ry  management, pro jec t  management, f i nanc ia l  planning ;nd 

cont ro l ,  cos t  reduction, production and operat ion management. 

supervision e tc .  

Development Banking Center (DBC) sponsored by HDI vas es tab l i shed  

i n  1977 a s  a t r a in ing  cen te r  f o r  p e r s o ~ e l  of development banking 

i n s t i t u t i o n s .  Over 200 programs have been conducted involving a t o t a l  

of over 5000 par t ic ipants .  DBC a l s o  conducts various research 

p ro jec t s  such a s  organizat ion s tudies ,  impact s tudies ,  case s tudies ,  

regional  s tudies ,  e t c .  

IDBI's Entrepreneurship Development Programs (EDPs) 

I n  India organized entrepreneur development i s  of recent  o r ig in  

therefore ,  the program i s  designed t o  s t rengthen ent repreneur ia l  

motive and t o  transmit necessary s k i l l s  and capab i l i t i e s .  Although 

Entrepreneurship Development Programs (EDPs) a r e  being conducted 55- 

various agencies f o r  d i f f e r e n t  t a rge t  groups including women, wonen 

entrepreneurs,  engineers,  graduates and technocrats ,  there i s  no 

coordinat ion among these  agencies.  Eence, IDBI has developed a 

coordinated program invoiving technica l  consultancy organization, 

s t a t e  l e v e l  corporations and commercial banks t o  organize and conduct 

the  programs. It has taken the  lead i n  s e t t i n g  up the 



Ent repreneursh ip  Development I n s t i t u t e  of I n d i a  (EDII)  a t  Ahnedabad 

v i t h  branches throughout  t h e  coun t ry .  The s y l l a b u s  and c o u r s e  

c o n t e n t s  of t h e  program a r e  des igned  by t h i s  i n s t i t u t e .  I D B I  has been 

funding 50% of t h e  c o s t  of conduct ing EDPs on EDXI model. During t h e  

c u r r e n t  y e a r  (1985-86). 1 5  such programs on t h e  ED11 model have been 

organized i n  Karnataka.  



Entrepreneurial  competence plays a major ro l e  i n  determining the 

success o r  f a i l u r e  of a  project .  There a re  a  nmber  of i l l u s t r a t i o n s  

where s trong entrepreneurs  have made successes out of even average 

pro jec ts ,  o f ten  inadequately funded by f inanc ia l  i n s t i t u t i o n s .  I n  

order  t o  support and acce lera te  the entrepreneurship t ra in ing .  

development and research,  Entrepreneurship Development I n s t i t u t e  is 

promoted by a l l - Ind ia  f inanc ia l  i n s t i t u t i o n s  such a s  I D B I ,  I C I C I .  IFCI 

6 SBI. It provides a  na t ional  resource of experience and expe r t i s e  t o  

benefi t  a l l  organizat ions and s t a t e s  in t e re s t ed  or  ac t ive  i n  

generating new entrepreneurs  and improving the performance of e x l s t i n g  

programs. It i s  s i tua t ed  a t  the  ou t sk i r t s  of Ahmedabad on 23 acres  of 

land. 

The programs a r e  bas i ca l ly  aimed a t  developing co=?rehezsively 

competent t r a i n e r s ,  c a p i t a l  t o  carry out entrepreneurship developzen: 

a c t i v i t i e s  i n  t h e i r  respect ive s t a t e s .  Its programs a r e  

* Phase I - Accredited t r a ine r s '  course f o r  s i x  t o  seven w e k s  

deal ing with entrepreneurship development process an6 motel, 

s k i l l  development including interpersonal  s k i l l s ,  



communication s k i l l s ,  planning s k i l l s ,  problems solving and 

counselling s k i l l s ,  ap t i t ude  behaviour development and 

achievement motivation t r a i n i n g ,  resource knovledge based inpu t s ,  

e t c .  

* Phase I1 - On-the-job t r a i n i n g  i n  t h e  respec t ive  s t a t e s  f o r  

three t o  four  months. 

Phase I11 - One week courses f o r  t r a i n e r  r e f r e s h e r  and 

readjustment t r a in ing  on the  experience and outcome of 

on-the-job t r a i n i n g  aided by expert  counsel l ing and guidance. 

Ford Foundation funded pro jec t  t o  ca r ry  out  r u r a l  entrepreneur-  

sh ip  development experiments i n  t h r e e  s t a t e s  v i t h  a g ran t  of US 

$100,000. 

Acconplishments 

During 1986 fou r  gene ra l  EDP's were organized i n  t h e  s t a t e s  of 

Nagaland, Manipur and U t t a r  Pradesh. Four t r a i n i n g  se s s ions  of 

t ra i r ie r -mot iva tors  were organized a t  Ahmedabad. Three regional  

workshops were organized f o r  one t o  f i v e  days. National seminars on 

monitoring and evalua t ion  of EDP's, o rganiza t ions  p r e r e q u i s i t e s  f o r  

EDP's and resources from growth or ien ted  entrepreneurs  were organized. 



International assignments such as workshops for Francophone countries 

at the Ivory Coast and a seminar in Kigeria were successfLly 

organized. Seven research programs on characteristics of input- 

generating or input which generates entrepreneurs, identification of 

entrepreneurial competencies and entrepreneurship orientatiw in 

schools and colleges were organized. 

Lessons Learned 

This institute provides a number of successful stories fron 

entrepreneurs who are benefiting from EDPs'. Training prograss at the 

district level are required to spread this program in the country for 

industrial development and competitiveness. 
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The United States, through irs AID program. has for some cine been 

supporting India's goal zo strengthen the counrrj's scientific and 

technological base. Now, through its Technology Development and 

Enterprise Strategy. AID has given recognition to the fact =hat its 

earlier efforts to support this goal did not place enough emphasis on 

development of technology for the market place. Recent AID efforts - -  
Program for Advancement of Commercial Technology (PACT) and Program 

for the Acceleration of Commercial Energy (PACER) - -  explicitly link 
commerce and business with science and technology. The PACT project 

provides a financial instrument for funding commercial R&D in 

U.S.-Indian joint ventures. The PACER project also provides RELD 

financing, but is focused explicitly on projects in the energy sector. 

In the wake of the approval of PACT, and the basic developmenr work on 

the PACER project, the USAID Hission in India began to consider 

further technology development initiatives. The leading candidates 

were a project with an industry focus and one vith an area focus. 

After further analysis, the industry focus vas rejected because 

industries are too dispersed to lend themselves to a manageable AID 

project. 

i 
In mid-1986. turning its atteniton to an area-focused project, 

Mission staff visited four candidate areas - Poona, Bombay. Hyderabad 
i and Karnataka to appraise their suitabili& for such a project. 

.. . Karnataka was finally selecred, because of its strong scienrific. 

financial, industrial and government activities and because these 

assets are concentrated around one city, Bangalore. 

In November, a joint meeting was held in the office of zhe Principal 

Secretary of Karnataka's Deparanent of Commerce and Industq- Co 

discuss the next steps. USAID agreed to fund a workshop on zechnology 

development and to arrange for U.S. consulianrs ro attend. Respon- 

sibility for the substance of the workshop, and for logistics 

/f@ Arthur D. Little, Inc. 



arrangemencs, was vested in a steering committee comprised of 

representatives of the Karnataka Industrial Investment Development 

Corporation (KIIDC), the Indian Institute of Science (IISc) and the 

Confederation of Engineering Industries (CEI). CEI assumed the 

leadership role and its staff provided the secretariat. 

The resulting workshop on "Technology Development, Finance & Human 

Resources in Karnataka" was held between the 5-7th of March. It was a 

major success. Five sector working groups met for four weeks to 

prepare for the Workshop. Some 170 leaders of business, academia. 

finance and government attended the opening session, and attendance 

remained high throughout. In the final session the Workshop prepared 

a set of draft recommendations for further action. Host important, 

the steering committee met four days after the Workshop to plan 

concrete next steps ,-including the- establishment nf an actio~xask- . .-_ -- 
force and the creation of a small permanent secretariat. 

USAID stimulated and supported the Workshop. Its success, and the 

interest and activity that it has stimulated, place a three fold 

burden on USAID. 

USAID's first responsibility is to find immediate ways to support the 

process that it has started. It is essential that the present momen- 

tum in Karnataka not be be lost. 

Second, USAID needs to develop a project or set of activities which 

will systematically support and stimulate productive .technology 

development initiatives in Karnataka. 

Third, the first two responsibilities must be carried out in a manner 

which does not co-opt or preempt the technology development process 

now starting up. If it is to succeed over the long run, the initia- 

tive and the leadership must come from Karnataka. 
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It is also clear that these responsibilities contain an u n l l s ~ l  

opportunity - -  an opportunity to support a development effort of both 
national and local importance and interest, and to do so in response 

to a local initiative. rather than an USAID designed concept. 

The present paper addresses the basic concept on vhich zhe 

area-focused project is based. It attempts to shov that concepz 

is valid and has relevance in India, specifically, in Karnataka. The 

paper also outlines a set of actions for Karnataka to follov and 

suggests how AID might support the Karnataka effort. 

The paper vas prepared folloving the Karnataka Workshop and N o  veeks 

of meetings and discussions with participants in the Workshop as well 

as others. It vas prepared by William Reinfeld and Peter T,. Herman of 

Arthur D. Little, and William R. Thomas, an independent consultant.- 
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Today, India finds itself at what may be an imporzant ti;rr.lng point ir. 

its economic development history. Nev policies have been in:roduced 

which are designed to open markets, create competition and build a 

commiunent to industrial leadership and excellence. These nex 

economic directions can, if actively pursued over the next decade. 

yield profound changes in the nation's internal economy and ics 

international economic relationships. 

The challenge to Indian leaders and policy makers is zo identify and 

implement strategies which can move India in these directions by 

building on the country's comparative advantages and drawing on 

relevant experiences elsewhere. 

This paper proposes a concept which addresses that challenge =.hrough a 

state-level technology development program. The concept is based on 

four premises, which, simply stared, are, 

o Achievement of national economic development goals can be 

greatly supported by an erfective technology development 

process; 

o The technology development process can be effec5vely 

enhanced on a local or state level; . 

The State of Karnataka. for one, has the prerequisites for 
0 

creating an effective state-level technology development 

progem; and 

o The United States Government, through USAID, can play an 

instrumental role in support of this efforc. 
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Proof of these premises rests iargeiy on experience and onsen--' O L L ~ n ~  

which are discussed throughout this paper and may be summarized as 

follows : 

o India's long period of relative economic isolation and 

protectionism kept the country from achieving its industrial 

development potential and created an environment in which 

competitiveness and innovation play a small role. 

o The history of industrial development in OECD countries and 

the recent experience of' Newly Industrialized Countries 

(NICs) shows strong evidence that competitiveness and 

innovation are very important elements in achieving 

significantly rapid growth. Competitiveness and innovation 

both depend directly on tedmology.development,~.  - .. - - 

o Experience in the United States and other industrialized 

nations shows that state-level efforts to develop technology 

can be very effective. Although states, will be influenced 

by national policies and decisions, they often provide the 

critical mass of required resources, autonomy and energy to 

spawn new technology at a faster pace and more efficiently 

than the national rate: 

o The State of Karnataka has the resources and resolve to 

pursue a .state-level stategy to encourage more rapid 

development of technology. 

o The United States is seen as a leader in both technology and 

the technology development process. India appears to 

welcome support from the United States in this effort. 

Furthermore, the state-level initiative by USAID complements 

- .  its other efforts in India to develop technology and the 
private sector. 
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groadly speaking. technology development refers to the process which 

qgrades the state of technology and commercializes it. The process 

may begin vith basic research or it may begin vith adaptation of 

existing or imported technology. The important point is that 'the 

process involves enhancing the level of technology in the economy 

through anovation. As used here. nev technology may refer to a new 

production process. a product vith nev technical applications, or 

improvement of an existing technology. The various phases of 

technology development are shovn in Figure 1-1. 

Susrained technology development has been one of the salient 

contriburing factors in the growth. and development of industrialized 

nations. The successful transition of countries in North America, 

Europe and East Asia, from traditional agricultural to modern 

industrial societies has been led or accompanied by a fundamental 

change in general availability of'food, shelter, health services and 

material goods. Application of science and technology, above all, has - been one of the key factors and symbols of that change. 

India is srill predominantly a rural agrarian society looking forward 

ro transform itself into a modern industrial one in which basic 

necessities will be videly available. In planning for this structural 

rrwfo-nation, science and technology have been given high prioriry 

from the very outset. Since Independence, the Government of India has 

invested steadily and heavily in creating science and technology 

izvfrasrrucrure. With recent annual expenditures on research and 

development (REJ)). in excess of $1 billion. India today ranks among the 

rop fifteen countries in the vorld. 

This invesaent has contributed to the achievement of a number of 

notable successes, bur the contribution of technological innovation to 
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economic growth needs to be greatly expanded. india's CSP of 

$182 billion, while one of the largest in the world, averages to only 

about U.S. $240 per capita. To move toward overcoming the pervasive 

problems of poverty and unemployment, India's Seventh Five Tear 

Development Plan (1985-90) estimates that the annual rate of growth 

must increase from its recent level of 3.5 to 4.0 percenc to a new 

level of 5.0 percent. This is an ambitious growth target and will 

require the industrial sector to expand much more rapidly than it did 

in the previous years. 

The expanded industrial growth rate target is predicated heavily on 

technical innovation. The Approach Paper to the Seventh Development 

Plan reflects the major change of emphasis in science and technology 

policy. It states that: 

"The attempt will be to give up the practice of-considering 

science and technology as a sector in its oun right and to ensure 

that. the bulk of science and technology effort is an integral 

part of-all economic and strategic sectors.' 

This statement is an implicit recognition, by the Government, of the 

underutilization and underachievement of India's science and 

technology community in the past. Despite its tremendous technical 

potential, the relatively large investment in scientific 

infrastructure, and the conscious efforts by the Government to promore 

science and technology, India's technical comaunity has no: 

contributed as much to national economic performance as hoped. For 

example, public research institutes, in which over 90 percent of 

India's R&D expenditures take place, have produced little 

commercialized technology. The private sector has not fared well 

ei-Aer. RhD expenditures in private industry have been very low. even 

by developing country standards. In 1982/83, private sector R6D 

amounted to only $300 million - -  roughly vhat was spent by South 

Korea, a country with an economy 65 percent the size of India, and 

less than half of Brazil's expenditures. Organized in-house. research 

is concentrated in only a few subsectors, and even in zhese. RhD 

intensity is low. 
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Many reasons can be cited for the poor conversion of iechnica: 

potential to economic improvement. The major reasons, however, are 

the industrial policy environment and a number of unfavorable 

institutional factors. 

Industrial policies have not encouraged application of new technology. 

These policies placed limits on internal competition and provided high 

protection from external competition. By regulating the- capacity of 

manufacturing units has been regulated, creating a climate where 

technically laggard firms not only survived, but thrived. By not 

actively encouraging investments in new technology, use of outdated 

designs and problems of substandard quality and low product 

reliability are now widespread. 

Institutional constraints have also been responsible for. the. POOL-- __- 

conversion of technical potential. These include: 

o A high concentration of public sector R&D funds in 

government laboratories, rather than being distributed among 

a variety of research organizations; 

o The lack of clearly defined research priorities, which has 

led to poor resource allocation among R6D opportunities: and 

o A weak peer review process for judging the, value of 

scientific work. 

The emphasis of the Seventh Development Plan on technology development 

and innovation, however, has led to a significant liberalization in 

industrial policies and can be expected to lelsen these institutional 

constraints. 
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The reforms intended to increase com?ezizion ant foszer ar. 

environment in which technology investments are explicit parrs of 

s:rategic decisions. 

The impact of che reforms, so far. has been to: 

Weaken the shields protecting Indian's markets from oucside 

competition and interaction; 

Increase manufacturers' rights to the ourput of :heir RE9 

efforts; 

Ease access to foreign technology; and 

Simplify the approval process for foreign collaboration. 

Some immediate results have already been experienced; for example, 

foreign joint ventures increased fron approximarely 550 in 1986 to 

1500 in 1985. 
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In 'formulating strategies for enhancing the role of technology 

development, =he experience of industrialized countries can be of 

value to India. Of particular significance, at this time, are the 

following two lessons learned from these experiences: 

1. A state or local effort in technology development may be 

more effective than one which is nationwide. This is 

because: (a) the process depends heavily on face-to-face 

communication; (b) shared physical resources are more 

readily provided in a small geographic area; and (c) 

commitment to the process is frequently greater when the 

ties are closer to home. 

2. Effective technology development is usually a collaborative 

effort by a variety of institutions in the public and 

private sectors. In the United States these include 

government agencies, public executives, legislative bodies, 

public and private universities, national laboratories and 

other special research institutions, large industrial 

corporations, small to medium-sized industries and industry 

associations, banks and other financial institutions. 

While there are many variants to the state technology development 

program, most subscribe to a set of principles and objectives, which 

form a useful conceptual framework. From this framework one can 

construct a composite regional model, which is likely to be relevant 

to India at this time. 

Ah Arthur D. Little, Inc. 



Tne basic principies and objectives upon vnich a composite region& 

is built include: 

o A critical mass of talent, financing, facilities an6 leader- 

ship is necessary for self-generaring growth. Achievement 

of this critical mass must be a major objecrive of a tech- 

nology strategy. 

o Universities are a major source of the intellectual capital 

and the imaginative ideas from vhich technological innova- 

tion is derived. A strong university provides these re- 

sources as well as a nucleus around which a critical mass 

can accumulate. 

- 
o While basic research and the activities in university. 

laboratories are vital, the needs of industry mst be the 

primary concern of technology development strategies. 

o Areas should play to their technical and economic srrengths 

when selecting a direction for technology development. This 

requires careful assessment of the assets and liabilities 

and a well designed process for improving the former and 

muting the latter. 

o The most effective strategies are opportunisric and much of 

the growth is deper;dent on individual actions. Leaders and 

planners who know which acrivities can leverage scarce 

resources can make a significant difference. This, in CUT, 

depends on good information and the ability to act quickly 

and in a coordinated vay. 

o These programs are most eifective when acrivities are 

market-driven within a compeoitive environment. 

In the case of India, the size of the country, =he large geograpnic 

concentrations of critical resources, the relative autonomy of 
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individual states and the difficulty in making decisions which are 

acceptable in an all-India context argue for the state-level approach 

to technology development. 

The major concern then is to find the right state(s), in which the 

environment is favorable for technology and change. ~arnataka is such 

a state. The right conditions exist there, in terms of: 

o Existence of a strong technical-industrial base. Bangalore 

is the fastest growing city in India, and much of that 

growth is due to a rapidly expanding technology-focused 

industrial base. It is the acknowledged national lea$r in 

electronics, and has strong centers in materials, food 

processing and co~unications. 

o A broad technology-knowledge base. Several of the most 

prestigious universities and national research laboratories 

in the country are located in or headquartered in Bangalore 

and Karnataka. These include the Indian Institute of 

Science (IISc), the Rarnan Research Institute, the Indian 

Space Research Organization (ISRO) , the National 

Aeronautical Laboratory (NAL), the Center for Food 

Technology Research of India (CFTRI) and others. 

o Solid highly-skilled human resource base. Because industry 

and institutions are here in such numbers, there is a well 

trained work force and a large cadre of management talent. 

o Favorable attitudes. All the relevant sectors in Karnataka 

have taken great interest in the prospect of enhanced 

technological development and have demonstrated a will- 

ingness and a capacity to foster that development. A number 

of talented individuals have come forward to support this 

effort. Commitment has come from the state government, the 

private sector, the public sector, universities, and 

research laboratories. 
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The United States has had great interest in assisting India in its 

of greater technology developmen: and it can be of important 

assistance in the creation of a state-level effort. USAID's efforts 

are incorporated in the Technology Development and Enterprise 

Strategy, whose aim is to help India better utilize its scienzific and 

technological resources in the process of commercial innovation. This 

strategy is based on the following premises: 

o India needs an increased rate of economic grod'ro compere 

with rapidly modernizing nations; 

o Technology development is a proven vehicle for such grouth; 

o Technology development has not taken hold in India, in part 

because there has been no nucleus of support; 

o The United States is an acknowledged world leader in 

technology development; and 

o Building on the U.S. experience and capabilities. USAID can 

create an impetus for innovation and technology which vill 

become self-supporting. 

A state-level thrust in technology development is consiszent vich 

these aims and the other projects AID now has introduced. These 

include a wide range of activities that involve not only rhe USAID 

Mission in India, but other entities, such as the Deparaent of 

Commerce, USAID's Bureau for Private Enterprise, and the hbassy's 

Commercial and Science Sections. 

The most relevant projects, in this case, include the Program for 

Advancement of Conuercial Technology (PACT) and a pending k0gmTt for 

the Acceleration of Commercial Energy Research (PAC=). PACT is 

designed to accelerate the pace and quality of technical imovation 
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for products and production process through the medium of joini 

U.S.-Indian commercial ventures. PACER is designed to promote re- 

search and technology development and application in the energy sector 

as a vhole. 

PACT vas started in June, 1985, and has already demonstrated the 

premise that the time is ripe for technology development in India. 

Over 300 inquiries have been submitted concerning PACT grants, and 

three major financial institutions are in the process of creating 

their own funding mechanisms, modelled on PACT. 

A state technology development project in Karnataka is a logical 

extension of these activities. It would concentrate resources in a yt. 

large area (Karnataka has a population of about 53 million), but one 

which is more manageable than- the country as a whole--.The project-- - - 

would build on the considerable resource base already in place. It 

would be patterned after models already known in the United States. 

The project would also have a substantial demonstration effect. If 

successful, it could be replicated by AID, other donors, or the Indian 

Government, in a number of other areas, such as Poona/Bombay and 

Hyderabad, where the interest and basic resources for technology 

development exist in an adequate concentration. 
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mere are a variety of ways to achieve regional-based technolo= 

development. but there is a single model from which most of them are 

derived. Figure 11-1 shows a generic version of this model. For each 

component of the model there are specific conditions or 

characteristics which describe what must be in place or happen before 

an effective technology development process can begin to occur. lhese 

pre-conditions and characteristics are universal, but in application 

they must be modified (e.g., in terms of priorities) to fit the 

particular situation and time in which the model is used. Thus, the 

statements below represent a version of the generalized model which 

reflects the stage of development in Karnataka. 

Using this model, one can assess each component in Karnataka and - 
determine a program and strategy for enhancing the technology 

development process. 

A.  LEADERSHIP AND COORDINATION 

Strong leadership is an essential prerequisite for Significant 

technology-oriented growrh. Not only must leaders be identified 

and/or developed in each of the major sectors - -  research and 

financial institutions, industry and government - -  but, in -&e early 

stages of development, there must be a leadership group. These 

leaders will serve as "champions" of the technology development 

process, individually within their institutions and disciplines and 

collectively across these divisions within the state. 

Formal coordination of the various components of the model is also 

very important in creating proper framework for technolorn 

development. This is particularly necessary in an environment . . such as 

Karnataka where some technology-based activities need strengthening 

and where linkages among components are not fully develo?ed. 
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L? eeffecrfve leadership and coordinariq elemenr EJS: inciuce =he 

following characterfsiics: 

o Have the support of leaders in each of the institutions and 

sectors which are components of the technology deveiopment 

environment - -  e.g., government, academia, and industry; 

o Encourage and provide opportunities for leaders to promoce 

and offer programs for technology development; 

o create' structures in which leaders can come together ro 

cooperate in technology growth programs; and 

o Develop ongoing coordinating mechanisms which provide a 

vehicle for oversight of technology activiiies and for the 

exercise of collective leadership. 

A technology base is the sum of assets which give a region expertise 

in scientific and technology areas and the ability to translaie *a= 

expertise into industrial capacity for whatever purpose. It includes 

skilled research scientists, engineers and technicians, the faciiities 

necessary for them to work effeciively and the organizazional 

environment to convert that work into products a?d processes ~hich 

support the regional economy. 

In order to be effective, the technology base must have -he folloi-in& 

characteristics: 

o Linkages between the industrial sector and the research 

institutions vhich permit the flow of scientific and 

technical information from ihe institutions to industry 2nd 

which involve indutry in the support of research; 
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o The capacity and the willingness of industry to do in-house 

research, particularly that which builds on basic 

discoveries and focuses on product development; 

o Mechanisms for fostering independent (non-contract) research 

in the institutions which will move down the technology 

development continuum to the applied research and product 

development stages; 

o Appropriate physical facilities and equipment for quality 

research covering all stages of RhD, including new and 

emerging commercial ventures; and 

o Professional support for existing and proposed 

technology-based industries; This includes technical- 

assistance, facilities and management services. 

C. INFORMATION BASE 

Information is a key ingredient in building technical capabilities. 

Without a steady flow of scientific and technical information from 

sources within and outside the region, existing technical capabilities 

will stagnate and quickly become obsolete. Without information about 

what others in the region are doing or planning, activities are 

uncoordinated, probably not mutually supportive and, possibly 

contradictory. 

In order to be effective, the information must have the following 

characteristics: 

o Be accessible to all researchers in all sectors to enable 

them to do high quality work; 

o Cover technical activities and assets, not only outside the 

region, but within the region as well; and. 
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. * o Include chat which planners and aecision-maiers in &--  

sectors require to support effective proposals and 

evaluations. 

Technology development in any setting is critically dependent on a the 

availability of trained people vith the skills, imagination, energy 

and willingness to create and manage the system. This requires the 

following conditions: 

o A general educational level in the workforce high enough to 

allow vorkers to understand and apply basic principles of 

communication, science and mathematics; 

o A critical number of trained technical personnel vith both 

generic skills for technology-based employment and skills 

specific to the particular job they will be doing; 

o Competent scientists vith an appreciation for -&e bqortance 

of technology to economic development; 

o A management cadre who have technical knowledge plus the 

managerial skills to get the most out of creatcve people azzC 

complex technologies; and 

o Leadership which is aware of the importance technology. 

knows how r o  manage it and is willing to use it. 
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The availability of capital at all stages of the R&D process, at 

reasonable cost, is a necessary condition for the growth and 

prosperity of the entrepreneurs and progressive industrial firms upon 

which economic growth depends. 

In order for the capital institutions to be effective in supporting 

technology development, they must have: 

o A good understanding of the nature of technology development 

and the role which capital plays in it; 

o The ability to evaluate the viability of R&D investments in 

terms of technical feasibility, market- potential .and 

capabilities of the individual firms; and 

o Adequate capital resources for support of technology 

enterprises, including seed capital at the conceptualization 

and applied research phases, capital during product 

development and pilot testing phases, and both secured and 

working capital in the production stages. 

F. ATTITUDES 

The attitudes of the major players in this process are an essential 

part of any technology development effort. This is one of the most 

difficult.areas to.evaluate and affect, particularly since the only 

useful perfofmance measures are the actions of individuals and the 

results of those actions, rather than promises or rhetoric. Desirable 

attitudinal objectives include the following: 

Ah Arthur D. Little, Inc. 



o Awareness a: sll stages of development :ha: zech2o>ogy =S .s: 

important driver of the economic development engine and :hat 

more effective use of cechnology requires posirive actions 

by a11 collaborating organizations and instirutions; 

o Willingness by government to support cechnology deveiopmenr 

through assistance to and cooperation with the other 

sectors; and 

o Willingness of financial institutions and other investors to 

risk assets on ideas which shov promise for success, but 

which are untested. 

The six components of the cechnology development model. discussed 

above, suggest actions or dynamic forces which, when properly applied, 

can drive technology development in support of national or state 

goals. In any given situation these forces must act vithin a system 

which consists of organizations, institutions, individuals, policies 

and behaviors which mobilize and harness the forces 

Figure 11-2 graphically illustrates the relationship becween the 

dynamic forces and zhe structural elemencs in a generalized 

environment within a democratic political system and a basically free 

enterprise economy. The four corners of the diamond are =he 

strucrural components of the system - -  industry, research and finance 
organizations, government and the public. The arrovs benaeen the 

components represent the forces and £lows which generate zechnological 

and' economic grovth. These are the basic elements of -he model - -  
technology, inionnation, human resources and capital. 
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Overlaying the struczure are the necessary leadership and.coordina:ior. 

ingredients. These may-be embedded in formal set of organications and 

institutions or they may be exercised in a less structured vay. Ever. 

vith formal mechanisms. coordination vill function differently bezveen 

each set of actors. Between the government and industry cheir may be 

policies vhich are designed to generate invesanent and production 

decisions vhich are consistent vith public goals. Beween indusrry 

and research institutions the coordinarion vill be less directed and 

based more on incentives. Beween industry and the public the market 

will frame the responses. Coordination is an important componenr of 

most successful technology development efforts, but it Cannot be 

overly directive, even in a relatively well planned economy. Instead. 

the coordinating bodies (individuals and organizations) should foster 

mutually beneficial relationships based on the appropriate role of 

each of the participants. 
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1x1. ~ S S E S S F ~  OF x c x  COYPONP~S IN URNATAU 
.. a 

INTRODUCTION 

The institutions, resources, and general environmental support of 

technology development in Karnataka have been reviewed through various 

efforts in recent months, as part of the movement to enhance the 

technology development process. Two of these efforts were the studies 

and ensuing reports to USAID: Peconnaissance Survey in Banealore; and 

Jnnovations in Industrial Develo~ment and Com~etitiveness at State and 

National Level. by Dr. Rao Associates (Hyderabad. January 1987). 

Another important effort in which these elements were reviewed was the 

Worksho~ on Technolow DeveloDment. Finance and Human Resources in 

Karnataka (Bangalore, March 5-7, 1987). There were also a select 

number of interviews done by the Consultants, while in Bangalore.for - -  -- 

approximately two weeks in March. 

While these reviews allow the Consultants to make some preliminary 

statements about the general strengths and deficiencies in the 

institutions, resources and environment, they are not comprehensive 

enough to draw more than general conclusions nor to recommend specific 

projects without further assessment. The findings of these reviews 

are summarized below. They are organized according to components of 

the model, as described in the previous chapter. 

A. JJZADERSHIP AND COORDINATION 

Strong and capable leaders exist throughout Karnataka. They are able 

to "make things happen" in their fields - -  locally, nationally and 
even internationally. However, since the concept of making a 

concerted regional effort in technology development is a new one in 

Karnataka, no leadership nor plan for that effort are yet in place. 

Coordination, which goes hand-in-hand with leadership in this case, is 

also missing. Prior to the formation of the Coordinating Committee to 

plan and conduct the Workshop on technology development, there was 
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little or informal coordination among the institu=ions an& ac:ivi:;es 

concerned with this process in Karnataka. 

The Coordinating Committee. vhich. togecher with, AID. succeeded in 

bringing together leaders in government, industry, academia. banking 

and research. included senior officials from: 

o The Government of Karnataka 

o Kaznataka State Financial Corporation (KSFC) 

o Karnataka State Industrial Investment and Development 

Corporation (KSIIDC) 

o Indian Institute of Sciences (IISc) 

o Confederation of Engineering Industries (CEI) 

This Committee and the participants in the Workshop represent an 

excellent resource pool for establishing the leadership and 

coordination activity called for in the model. 

B. TECHNOLOGY BASE 

The second Fao Report (referred to above) catalogs many o f  the 

elements included in the technology base. It does not, however, cover 

the extent to which these elements exist in the privace sector and i= 

does not make a critical assessment of where the weaknesses are. 

Based on what we learned at the Workshop from knowledgeable people 

from Karnataka and elsevhere in the world and our own observa=ions. 

tnterviews and discussions, however, we can make zhe foll0hJng 

comments about the current technology base: 

o A remarkably large pool of technical facilities. trained 

personnel and scientific knowledge exists in Karnataka and 

is concentrated in the Bangalore area; 

o Key linkages, such as those betveen university andin6usrry. 

are missing or not formalized; 
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o Basic research is carried out in laboratories and research 

institutes, but it is should be tied more closely to the 

needs of industry; 

o Testing facilities, scaling-up laboratories and quality 

control capabilities are not available to the small and 

medium-scale industry sector; 

o The capability to do market research on untested products or 

technology is not well developed; and 

o National laboratories have very good facilities and 

capabilities, but many could do more to assist private 

industry. 

C. INFOREIATION BASE 

The information base in Karnataka has several gaps and deficiencies: 

o Access to existing information is limited. Researchers and 

businessmen who need information often find that it exists 

in Karnataka but they cannot get it; 

o Information concerning technical activities and assets in 

the region is not centralized. This means that ?.he syner- 

gism from all the activities in Karnataka is lost; and 

o Information to support effective market studies and evalua- 

tions of new technologies is not available. 

D. CAPITAL BASE 

There does not seem to be a shortage of low-cost capital for new 

businesses. However, the mechanisms and incentives in place are not 

conducive to financing all the stages of technology. development. The 

system is heavily skewed toward financing projects in proven markets. 
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Specifically, fhe gaps and deficiencies in this area appear to include 

the folloving: 

o Capital for the commercialization of nev projects based on 

technology that is untested in the market place (and is 

therefore high risk) is not available. This absence of 

venture capital acts as an impediment, particularly for 

small-scale industries; 

o Capital for the development phase of nev technology (i.e. . 
after basic research and prior to commercialization) is not 

readily available; 

o There is little or new incentive for an entrepreneur to 

invest his o m  capital in a high-risk nev technology pro- -- --- 

ject; 

o Financial institutions do not have the capability to evalu- 

ate projects in new technology areas (i.e. borh technical 

and market assessments); 

o Easy access to risk capital for projects in more traditional 

technologies and markets leads to a high failure raze; and 

o Seed capital is needed for the conceprudlization/applied 

research phase of technology development. 

E. H U W N  RESOURCE BASE 

The human resource base required for successful technology transfer 

consists of people vith a wide variery of skills. It includes scien- 

tists, engineers, technicians. educators, businessmen, managers and 

many others. Karnataka is well know for having an unusually high 

percentage of professionals in Khese areas. Nevertheless. there are 
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certain issues and weaknesses in this resource base that  must be 

addressed. These include the following: 

o There appears to be a need for trained technical personnel 

with both generic skills for technology-based emplopent and 

skills specific to particular jobs; and 

o There is a shortage of persons with training in managing the 

R&D process and innovation. 

F. ATTITUDES 

The attitudes of the necessary participants in this process appear 

positive and the general environment in which to bring about the 

required changes is favorable. As evidenced by the enthusiasm in-the -- 

planning and participation of the Workshop, there is a strong aware- 

ness of the importance of technology development and willingness to do 

something to encourage the process. Nevertheless, there are some 

issues that must be addressed: 

o The current system of economic incentives and the lack of 

coordination of efforts leads to attitudes which, although 

positive, are counter productive.. For example, 

entrepreneurs often choose to start a new business rather 

than expand their existing one. Entrepreneurs choose 'lower 

risk projects in traditional industries over high risk 

projects in new technology industries. 

o Researchers .conducting basic research have little interest 

in doing research related to specific industry problems. 
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From the discussion above we see that the prerequisites for a poren- 

tially successful program - -  aimed at strengthening technology 

development in Karnataka - -  are in place: 

o There is a concept. which relates technology development ro 

national goals and which argues for a regional -rhust in 

technology development. This concept has been tested in 

other parts of the world vhere results have been favorable. 

There is good reason to expect that the concept applies to 

India. 

o There is a model, which identifies the components that are 

required for successful technology development - -  whether 
national, regional, sectowide, or company specific . In 

Karnataka these components exists to a sufficient extent to 

allow us to expect that a program, aimed, at correcting -he 

principal deficiencies, would create the critical rnass of 

activities which is essential to a self-sustained technology 

development process. - 

o An effort to create such a program has been srarted and has 

some momentum. This effort includes initiatives by CEI. -he 

State Government of Karnataka, various government institu- 

tions in the State. -and USAID. The recent Uorkshop in 

Bangalore gave the movement added momentum. 

The program, described below, does not cover all *e projects and 

actions that can or should be taken to enhance technology development 

in Karnataka. It does, however, describe and address importam 

elements of that program. Creating the proper framework within which 

technology development will thrive is a long and continuous process. 
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Thus, some of the actions recommended below are in the f o m  of srudies 

or pre-project activities which will eventually lead to projects. 

A. PROPOSED PROJECTS AND ACTIONS 

The very first step in the program to enhance technology development 

in Karnataka should be to create the centralized leadership force that 

will take a broader view than any of the participants and see to it 

that the process works. 

The Board should consist of a small group-of-leaders representing the - . 

private sector, the scientific community, the financial sector, 

academia and government. They should have influence at the highest 

levels of their fields and be able to "make things happen." 

The Board should be independent and autonomous but it should be 

appointed by the Government of Karnataka. 

Its-agenda should consist of at least the following set of responsi- 

bilities : 

o Prepare near-term (e.g. one year) and long-term (e.g. four 

to seven year) technology development plans for Karnataka. 

These plans should identify where the State wants to empha- 

size development, set targets, identify gaps that need to be 

filled and present action programs. The programs might 

include the projects and actions described below. 

o See to it that the projects and actions identified below 

(i.e. Sections 2-6), if appropriate, are executed, either by 

the Board and its secretariat or by other appropriate 

agencies. 
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o Advise government. both Srate and Eational or: p o l i c y  leat:ers 

that affect technology development. 

o Promote Karnataka as he leading technology cenzer in India. 

o Carry on dialogue with foreign advisors and developmen: 

agencies such as USAID. 

To carry out its agenda, the Board wilI require a full-time 

secretariat. This body must be highly professional, energetic. 

imaginative and multidisciplined. At first, it may consist only of a 

director, one or tvo professienal staff and some support staff. ~. 

The director should be equally at ease with senior people in industry. 

government, the scientific community and academia. Even if he is 

recruited from the public sector, he should not be employed in fie 

role of director as a civil service employee. He and his staff should 

be good analysts and be able to draft material that can be presented 

to high level officials on behalf of the Board. 

The tasks of the Secretariat should include at leasr the following: 

o Carry out or supervise the assignme& associazed with the 

Board's agenda. Some of the Board's agenda items (for 

instance, some of the proposals listed in Secrions 2 - 6 .  

below) may require contracting with outside consultants. In 

these cases the Secretariat might be asked to draft che 

scope of work and supervise. the contract. 

o Familiarize themselves with the technology development 

model, as carried out in other parzs of the worl2. and use 

~lons this construct to identify additional projecrs and ac-' 

required in Karnataka. 
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o Advise the Board on all matters concerning its responsibili- 

ties. 

c. Set ua Advisorr Committees for Priority Technolozv Sectors 

The third component of the central leadership and coordinating body is 

made up of Advisory Committees representing each of the priority 

technology sectors. The Workshop Coordinating Committee identified 

these sectors as: informatics, telecommunications, food technology, 

materials sciences and biotechnology. 

Participants on each of the Advisory Committees should be drawn from 

among the sector leaders in industry, academia, scientific insti- 

tutions and government. They should meet regularly to discuss oppor- 

tunities, problems and issues concerning these-sectors;---In addition, 

they should plan periodic forums or workshops in which other people in 

the sector are invited to participate. It may also be desirable, on 

occasion, to invite international experts to attend the forums. 

Specific tasks of the Advisory Committees should include: 

o Prepare plans for their sectors. During the Workshop, group 

discussions were held in each of the priority sectors and a 

number of issues and project proposals were prepared for 

each. These'proposals need to be studied more carefully and 

refined before they can be turned into action programs. 

o Advise the Board on matters dealing with their sectors. 

o Coordinate appropriate sectorwide activities, including 

basic research, workshops, resource development and informa- 

tion development. 

Figure IV-1 shows the recommended organization of the leadership and 

coordinating body. 
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2. Strenzthen Karnataka's Technolorv Base 

a. Conduct Assessments of Technolonv Bases for Prioritv Tech- 

nolonv Sectors 

Assessments of the scientific and technical assets in the state for 

each of the priority technology sectors should be conducted in 

coordination with the Sector Advisory Committees, before any major 

projects are approved. These assessments should include: an 

inventory and evaluation of the facilities and technical capabilities 

available in each sector in Karnataka. The assessments should be 

based on relevant international standards in order to determine where 

Karnataka stands in relation to its competitors and to identify 

particular strengths and weaknesses. The assessments should be 

carried out by competent consultants - orapecialists in the sectors .. 
The results should suggest directions for development and steps for 

filling gaps or correcting problems. 

b. Suvnort International Transfer of Knowledne 

International transfer of knowledge through direct contact between 

Indians and foreign experts in their fields, is an important element 

in creating a stronger technical base. This can occur through several 

sets of activities. It is recommended that support for these 

activities be giv:n,' through the Board, in the form of assistance in 

identifying and arranging for such activities and funding, when 

appropriate. Examples of various types of proposed technical exchange 

efforts are listed below. 

(1) Visits Overseas bv Indians 

Several situations have been found in which visits to the United 

States and elsewhere would be highly beneficial. Such visits would 

allow leaders involved in the process of technology development to 

experience directly what their counterparts, who have succeeded in 
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creating high grovch technology developmenr centers eisevnere, have 

done. For example, the director of the Secretariat and members of the 

Board should Visit comparable or related agencies in the United 

States, Korea and Taiwan; members of the Priority Technology Advisory 

Committees should visit relevant university-industry centers in the 

Uniced States. 

(2) Visits to Karnataka by Overseas Soecialists 

In addition to visits abroad by the Indian leaders, Karnataka could 

benefit from outside experts seeing the situation in Karnataka. This 

would also expose more people to the overseas experts than if the 

exchange takes place overseas. 

Some examples might include: visiting lectureships and seminars at- - -- 

IISc and IIM on subjects vital to the process of technology 

development, e.g. Computer Aided Design and Hanufactwing, managing 

R&D, and strategic planning; inviting Non-Resident Indiars to visic 

Karnataka to provide their special insights in their fields, vhether 

technical, managerial or entrepreneurial; visits to specific companies 

for periods of three to six months by retired U.S. executives (IESC) 

who have had successful careers in related technical development 

fields. 

Another useful dialogue could be fostered by specific seminars or 

workshops on par&ular sectors or problems. As suggeszed earlier. 

the priority technology Advisory Committees should arrange for such 

workshops periodically and invite international specialists to &en. = 
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Universities create new knowledge, much of which is of value to 

business. Mechanisms should be put in place to link universities and 

industry closer and to increase the flow of technology from research 

into the industrial sector. Some of the mechanisms which should be 

evaluated and considered are identified below. 

There are at least two variations of these Centers: 

o National Science Foundation-type centers (U.S. model), in 

which industries with common research interests collectively 

fund research at a university with capabilities in - those - -- 

areas; and 

o University multi-disciplinary centers, . vhich are 

problem-oriented rather than discipline-based. 

In these programs, industrial .members may have wide or divergent 

research interests. Fees vary widely and might be in the range of 

R+. 25,000 to Rs. 100,000 per year. Members attend. seminars/ 

briefings, have access to university faculty and graduate students, 

and may receive a few days free consulting. - 

(3) w n z  Grant Pronram for Joint Research 

Some states in the United States have created RE9 fun& which provide 

matching grants for industry-sponsored research at universities. 

These should be considered in Karnataka on a pilot basis. If the 

school can generate industrial support for a project at or above a 

certain level, the fund will provide some matching amount, generally 
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up to 50 percent. The grants should be aviirded on a co~erirl\'e basis 

with evaluation by a joint committee with established, documented 

criteria for making choices among applicants. 

In the United States, the primary interaction betveen industry and the 

research institutions is through contract research. Contracts between 

industry and a particular individual or group of researchers are 

usually aimed at specific industry needs, but they can also give the 

firm a look at generic research which can then be used in product 

development by the contracting industry. Contract research can be 

increased by university policies which promote it and by more contacts 

between faculty and private firms at seminars and conferences. Tne 

proposal by several computer companies in Bangalore to jointly - 
contract with IISc for research on a common scandard for computer 

communication is a good example of a useful collaboration of this 

kind. 

d. Suaoort Private Sector Initiatives to Develoo Technical 

Sumort Semices 

Industry, particularly small industry, frequently does not have 

sufficient capital or other resources to provide internal technical. 

professional, and management support functions. These include such 

essentials as data resouces, computing capability, accounzing and 

financial systems, legal help, testing facilities, and general manage- 

ment assistance. 

In the United States and other industrialized countries, these support 

functions are usually provided by a varieq of for-profit instimtions 

or, in the case of small emerging businesses, by a limited number of 

public or quasi-public (public university) supported organizations. 

The private for-profit enrerprises include technical consulting firms. 
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applied research laboratories. management consultants, 6ata processing 

companies. testing laboratories, business service organizations. and, 

of course. attorneys and accountants. 

Some of these services are well developed in India, while others, 

particularly those which provide technical services, are less avail- 

able. In Karnataka, many small businessmen have difficulty finding 

testing support and technology evaluation expertise. They also do not 

have the economies of scale to justify major expenditures in computers 

or even business systems. In at least one case, they have formed an 

association and propose to create a collaborative support service with 

its own facility and staff to fill this need. The Board should assist 

these groups in funding expertise and/or financial support for 

developing testing and other joint services. 

Institutions 

e. Strenrthen Industm Su~oort Serrices at Existinp Research 

of ways, 

(1) Universitv Consultancp 

Research institutions in Karnataka pre :sently have a vari 

other than formal research programs, in which they support technolo- 

gy-based industries. One method is to provide a window into the 

university through which industry scientists or managers can learn 

more about the type and !ocation of expertise at the institution, and 

can identify individuals or groups who have the ability and inclina- 

tion to work on their problems. 

An example is the ~onsultanc~ Center at IISc, which acts as a link 

between companies with a problem or technical issue and the relevant 

technical talent on the faculty, Other universities have similar, 

although less well organized, mechanisms. While the institutions feel 

that they are serving industry well, industrial clients complain that 

response time by faculty is often slow and that the process lacks a 

sense of urgency and priority. 
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The industry service concept is most effeciive if :he ux?iversi:y 

commits adequate resources to it, is more aggressive in seeking 

industrial clients, and promotes more and becrer connections beween 

industry and the university. Such a program should include full-time 

staff for industry relations. a database on university scientific and 

technical activities,..and seminars/vorkshops. These actions can be 

accomplished vithout violating the bas& purpose of the university or 

the intellectual freedom of the faculq, both of vhich are important 

concerns. 

Universities and/or government agencies in a number of states in the 

United States have created technology extension services modeled on 

the agricultural extension service. These organizations are staffed-- -- 

with technically qualified individuals and serve as information 

gathering and problem solving centers for business, primarily small to 

medium-size firms. They are usually governed by a board dram from 

industry and provide services ranging from a search of the technical 

literature to direct consultation on the factory floor. Examples in 

the United States include the Pennsylvania Technical Assistance 

Program (PENNTAP) and the Ohio Technology Transfer Program (OTTO). 

f. g g  d Research and to 

-2 

The Board should work with universiq presidents and research 

directors to explore internal policies which may adversely affect 

commercialization of research and innovative ideas. Proper universiq 

policies and procedures can move new ideas toward commercialization by 

motivating and supporting faculq who want to develop these ideas 

further. Programs which support faculry entrepreneurship include 

those which assist in patents and licensing, share royalties wich 

faculty, give tenure and promotion credit for applied research and 

innovation, and give the researcher some share of ownership in intel- 

lectual properties vhich he helped create. 
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University personnel should visit universities in other countries 

where applied research and industrial consultancy are well supported. 

g . Studv the Feasibilitv of Several Major Facilities-Based 

proiects 

Within a two-three year time frame, the Karnataka leadership could 

develop one or more major initiatives to support expansion of the 

state's technology base. Any of these efforts might require a large 

commitment of time, funds and personnel to start and to operate. 

Consequently, we recommend that the Board analyze the feasibility and 

desirability of these proposals prior to including of them in any 

action plan. 

The analysis should be conducted under the auspices of the Board,--- . . - 
although the amount of work required is substantial and would probably 

require the assistance of outside experts. The analysis should focus 

on three aspeets of each concept: the technical and organizational 

feasibility, including some measure of need; the costs and benefits of 

such an initiative; and a general business plan. Some possible 

projects include : 

(1) Technolow Develooment Centers (TDC) 

This concept has not been widely applied 51 the United States, but 

there are several examples in the United Kingdom and Europe. Most 

often, a TDC is an organization whose major function is to do applied 

resear=h. and product development based on the concepts developed 

elsewhere. The TDC usually has a facility with laboratories and 

qualified technical staff. It may also provide some follow-on servic- 

es in product feasibility, market testing and final product design. 

TDCs may be affiliated with a university or consortium of universi- 

ties, or they may be established by state or local governments. They 

differ from the technical consultants in that they are generally 

not-for-profit and do not have functions unrelated to technology-based 
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research and developmen:. The TDC model is evolving. bcr rhere are 

some road blocks to a cost-effective concept at :his rime, and it. 

therefore, should be closely examined before proceeding. 

(2) Science Parks and Incubators 

A number of science, research or technology parks have been estab- 

lished at or near universities and other research instiruzions in the 

more industrialized countries. Some of these parks are simply real 

estate projects, while others include infrastrucwe, support semices 

and incubator facilities. In general, they have proved actraccive to 

technology-based enterprises. since they provide a community of like 

interests; they often provide access to a university, and, in the case 

of incubators, :hey can provide shelter for nev/emerging industries 

which could not easily survive under open market conditions. - .. - - - . . 

The cost of establishing a science park is high, as they require 

ongoing provision of the services. Also, there is often a false 

presumptionby tenants that they vill have ready access to university 

personnel and facilities. Nevertheless, if properly organized, 

promoted and managed, science parks can be effective magnets for new 

or expanding firms in technology-based industries. 

h. Encouraee In-House Research in Industrr 

In the United States, the bulk of research and development occurs not 

in universities and other research centers, but in industrial labora- 

tories. In India. as noted earlier, there are economic disincentives 

.zo innovation and, consequently, industrial research is not a major 

activity - -  despite the support and incentives inzroduced *rough cax 

policy and subsidized services. 

Industrial collaboration on non-proprietarp research of mu-1 inrer- 

est offers one possibility for increased aczivity. The Hicroeleccron- 

ics and Computer Technology Corporation at Austin. Texas is a model 

for such an effort. There, a number of firms have formed a join= 
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venture to develop improved microprocessors and other devices comon 

to computers and other electronic products. The collaboration gives 

each member a much larger research program than any one of them could 

afford alone. 

This model might work well in India's present economic structure, 

since the elements of competition are not as great a concern. BHEL, 

for example, is creating an enhanced R6D capability at its 

Electro-Porcelain Division with a focus on ceramics. The Board might 

consider initiating discussions with BHEL and other firms with 

materials interests to explore the possibility of a membership-based 

cooperative effort using the new facility as a nucleus. The center 

could become a model for collaborations in other industries and other . . 
locations. Assistance with the organization and development of the 

research program might be available from U.S. participants in-similar - -  -- - - -  

ventures. 

The national laboratories in India are substantial research organiza- 

tions with well qualified scientists and excellent facilities. In the 

last five years, the United States has developed a program for identi- 

fying and transferring technology from the extensive federal laborato- 

ry system to the commercial sector. In India, ISRO has in place a 

strong technology transfer component with good ties to industry. This 

could be a model for further activity. 

In support of this, the Board could take the initiative to: 

o Organize and support a consortium of national laboratories 
C 

in Karnataka for cooperation in technology transfer; 

o Encourage ISRO to conduct training sessions for technology 

transfer/industry support agents at other laboratories; and 
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o invite and encourage narional Lsborazories :o parricfpaze fr. 

joint seminars, workshops and forums. and, vhere possible. 

to join in university-industty research efforts. 

3. 3 3  nformation Base 

a. Conduct An Inventorv of All Data Resources in the Stat* 

This would be a beginning for an information center vhich could direct 

inquiries for data to the appropria~e library or other collection 

points in the state. The inventory should be done by people vith 

technical library skills and expertise in some of the major scientific 

disciplines. In part, this inventory could be tied in vith the 

assessment of the high priorify sectors suggested in Section 2-a. 

above. 

b. C c  

fn Karnataka 

The Board should oversee the development of a dacabase on a11 science 

and technical activities in the state. This vould be an ongoing 

effort which can be built incrementally as resources to gather ihe 

information are developed. 

c. -3 -formation a Cent a Clearinnhause 

The clearinghouse would serve a number of functions, including-housing 

and maintaining the imentory developed above, brokering information 

services, and overseeing the development o f  data about technical . 
activiries in Karnataka. 
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4. Broaden tfre Scone of Karnataka's Cavital Base 

a.  Sumort Financial Institutions in Fundins New Technolo=..- - . . - . . , 

As efforts by the Government of India to build a source of venture 

capital move ahead, there will be increasing need to strengthen the 

capabilities of financial institutions to evaluate R&D projects. 

KSFC, for example, is planning to begin financing R&D projects. 

However, they feel unable to perform an adequate appraisal of such 

projects. In order to assist them and other financial institutions, a 

program should be set up to train loan officers to appraise R&D 

projects. 

Specifically, at KFSC about ten loan--officers would require ~ u c h -  . - -. 

training. The requirements of other institutions in Karnataka would 

also have to be determined. In conjunction with training courses, 

field visits to appropriate financial institutions in the United 

States and elsewhere might also be considered. 

The financial institutions might also require support in the form of 

access to R&D testing facilities and information centers. 

b. Consider a PACT Window for Karnataka 

Initially, USAID could undertake a program to promote PACT (and other 

USAID technology programs) in. Karnataka. If sufficient demand 

resulted,. a PACT window could be opened in Bangalore. It would have 

the capacity to do initial review of proposals and provide counseling 

for applicants. It might be operated by KFSC under a delegation from 

ICICI, and could be supported by earmarking some part of the present 

PACT funds for Karnataka, or by obligating additional funds specifi- 

cally for this purpose. 
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Thn funding-cpctrum from pure reseazch to co&mnercipl producrion Can. -- 
somewhat simplistically, be divided into three stages. The first 

stage is funding for research to prove the feasibility of a technical 

concept. Major funding is available for this puvose in India, 

although it is heavily, perhaps too heavily, concentrated in 

government laboratories. There is also substantial credit available. 

through development and commercial banks, for production irrvesments, 

although the ability of the system to support high risk investments 

remains to be tested. Additional sources of venture capital for this 

purpose may need to be developed. 

Some financial institutions are considering opening loan windows for 

new product development, but at present these lows-placed-the risk 

on the entrepreneur and will probably have limited appeal. The PACT 

project attempts to fill this gap for U.S.-India joint venrures by 

providing gr,ants vhere repayment is conditioned on success. But there 

is a limit to the opportunities for joint ventures, and &ere is a 

clear need for a similar funding mechanism to support product 

development by wholly Indian venrures. 

5. Enhance the Human Resource Base in Karnataka 

a. Assess the- Human Resource Develo~ment Caoabilities in 

Karnataka 

Karnataka has a strong human resource base, including a large 

skilled-labor work force and effective training/educational 

institutions. In order to utilize those resources effectively in 

expanding the technical base, it is necessary to determine vhere the 

capabilities for providing human resources are srrongest, and vhere 

they need improvement. The Board, vith assistance from outside 

experts, should undertake such an assessment before deciding. on %+.a: 
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needs to be done. In conjunction with the assessment, a survey of 

industry leaders should be conducted to determine which human resource 

areas are most critical. 

b. Provide Good Mananement for Technolonical Chance 

A trained work force is only as good as its management. Technology 

development requires managers who know science and technology, under- 

stand its applications in industry, will use technology to improve 

their competitive position, can manage creative people, and know how 

to innovate. 

The development of such people requires strong pre-service and 

continuing education programs, emphasizing basic technology management 

and the new concepts like technology forecasting, strategic management 

of technology, and evaluation of new technologies. These subjects 

should be taught on graduate level programs with faculty who have both 

academic and hands-on experience. A two-week seminar on some of these 

topics is planned at the IIM of Bangalore for April, 1987. This 

program should be an intensive experience for managers who are 

currently involved in technology companies, or who plan to be in the 

near future. Ultimately, the course should probably be somewhat 

longer and include several faculry with complementary skills and 

experience. 

* 
c. + 

Traininn Pronrams and Facilities 

Training is a function of the technical training institutes, but much 

of it is job-specific and can best be performed by a company or a 

group of companies in a cooperative venture. In-house training 

programs have already been established by a number of large and 

medium-sized companies in Bangalore, e.g., BHEL and Amalgamated. The 

Board should build on this base by organizing and supporting links 

between training institutes and industry for on-site worker training. 
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They should also consider a public fund which couid provide matching 

grants to industry for such rraining. 

d. sake the Educational Propram in the Technical Schools and 

&stitUtes Relevanr to Current Induscm Needs 

Uhile technical schools cannot be at the leading edge of technology in 

every area, institutions must graduate students vho are conversant 

virh the needs of induszry and vho can be of use in the shop and 

factory. This requires Fnstructors, who have regular conract with the 

industries &ere their students are most likely to be employed, and 

some testing of programs and curricula by industrial managers and 

supervisors. 

One method which has proved effective elsewhere is to tie industry 

more closely to the t e c M c a l  institution through advisory or visiting 

committees which review or even approve curricula, inspect facilities 

and courses periodically and generally assist the school. in keeping 

current. 

6 .  5 5 -  
ment Throunhout Kamataka 

Finally. it is importat that all elements of this program give 

explicit attention tr, the attihrdinal environment. Many of the 

proposals put forth above will. if implemented, help to strengthen and 

sustain the posirive attitudes that already exist in Kamataka. 

B .  ON B E a F N  D 5 I C  ENC ES AND PROGRAX E L X h T S  

Chapter I1 prescribed certain preconditions necessary for the model 

for achieving faster tec-hology development to work. In Chapter 111. 

ve gave a general evalu=ion of Karnataka, according to these precon- 

diziow. The program ?rejects and actions, just described, address 

thenselves to the deficiencies, as sunmatized in Figure IV-2. 

I& Arthur D. Little, Inc. 
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AID has taken an active interest in technology development and 

enterprise in India with the PACT and PACER programs, folloved by zhe 

recent workshop in Bangalore. The success of these actions has 

presented AID with the opportunity to participate in, and have an 

impact on. an important part of India's new economic challenge. In 

finding an appropriate role for itself in this process. AID should: 

o Find immediate ways to support the process in Karnataka; 

o Develop longer term projects o r  activities . which vill 

systematically continue that support; and 

o Work with the Karnataka leadership without co-opting or 

preempting their initiative and control. 

A. PROJECT CRITERIA 

To support technology- development in Karnataka, AID should look for 

opportunities where its contribution can have maximum impac= by 

leveraging other local and national resources. Activities should meet 

the following criteria: 

o Be part of, or consonant with, a locally agreed upon 

technical development strategy or plan; 

o Be technically sound in tenus of experience in fie -united 

Srates and elsewhere in area technology development, e.g., 

the model described in Section I1 above; 

o Contain the maximvm local management and conrrol; 
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-- o Be developed-primarily in areas where the United. Statarnh~s;,i- 

particular experience or expertise; 

o Be activities where USAID's support is essential or 

important to the activity's success; 

o Be sustainable, either from internal revenues, or committed 

local support (U.S. training or observation tours and 

consultant visits would be an exception to this); 

o Take maximum advantage of existing USAID projects and 

technical development activities; and 

o Be manageable in terms of the Mission's limited staff 

resources. 

B. POTENTIAL PROJECT ACTIVITIES 

1. A Process And A Proiect 

The Karnataka seminar has launched what promises to be a growing, 

evolutionary process. What is needed is a parallel USAID process that 

supports, stimulates, and draws on the process in Karnataka. The 

ultimate objective of the USAID process is to develop a finite USAID 

- 6  State Technology Development and Enterprise project for Karnataka. In 

the short term, USAID activities should be designed to maintain the 

momentum in Karnataka and to provide the basis for a more formal 

project development process. . 

Project development - -  going from a PID to a Project Paper - -  will be 
the next stage, and it should begin as soon as possible. The process 

should include more support activities than would normally be a part 

of project development, and if the Karnataka effort proceeds as well 

as expected, it is difficult to see how USAID can provide adequate 

support over a longer period through ad hoc arrangements. One 

48 
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alternative for funding short term pre-project activiries codd. be a,, . - -: ,...-. -- 
grant to the Technology Development Board, based on a set of 

objectives which the Board expects to achieve through M yet undefined -.- - . . 
actions. 

We have identified a series of short tern (i.e, over the next 12 

months) activities to maintain the momentum. to support the components 

of the technical development process in Karnataka, and to provide the 

basis for project development. These activities arc as follovs: 

As the apex institurion for technology development in Karnataka, the 

Board vill be the first step in the process. It vill be supported by 

a small (probably two or three person) Secretariat. But the Board 

vill be responsible for initiating. stimulating, coordinating or 

carrying out all of the activities essential to achieving a critical 

mass for technical development. The secretariat will need additional 

resources to accomplish these tasks. 

Possible USAID support for the Board and Secretariat could include: 

o Observation tours for the ~o&d and Secrerariat to observe 

successful state or area technology development programs in 

the United States. 

o Deputation to the Secretariat, for one or two years. of a 

young American vith experience in technology developmen: 

programs in the United States. This individual should not 

be on the level of an advisor to the Secre-, but ra:her 

someone who vill serve as, and will be perceived as, a 

member of the Secretary's staff. 
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Consultancy. services, U. S. .and ..Sndiar\;z..w;-i arsisL4=.;1: :-,--- 

preparation ' of near- term and long- term technology- .. . 

development .piam for Karnat.k.7-prepare f+osib%liry.> a f u C U ~ ' : + - : ~ ~ - . ~  

for potential projects, such as a Technology Development 

Center, a science park, and an incubator facility; conduct 

an assessment and inventory of technical data sources in 

Karnataka; and conduct other studies. 

Interim direct support for the Secretariat if local sources 

are inadequate. 

Sunvort for the Sector Advisom Committees 

.. . These committees will be vital elements in the technology development 

process in Karnataka. They will have a substantial workload and no 

full-time staff resources. Possible USAID support for the committees 

could include: 

o Observation tours similar to these above, but.geared to the 

technical field of each committee - -  e.g., informatics. 

o Consultancy services, U.S. and Indian, to: assist in the 

development of sector technological development plans; 

conduct an assessment of the technology base in each sector; 

and conduct other studies and analyses. 

o Follow-on seminars in three to six months. These would be 

training cum working seminars in each sector and would 

require the participation of a U.S. expert (or experts) in 

the respective technical field. 

c. Short Term Traininz for KSFC Staft 

This training would help.prepare a nucleus KSFC staff to manage a new 

R&D loan window. It would include training in such areas as the 

analysis of high risk investments and review of technical feasibility 

SO 
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d. Suvvort for a Tes-ter at Peenve Industrial Park 

Peenya is the largest industrial park in India. with some 1200 small 

and medium-scale businesses. These entrepreneurs have established and 

registered the Indian Institute of Small Business Management, an 

$ organization intended to develop common services which are beyond the 

1 means of any one business. They have begun a technical library and 

- 1  
arranged their first management course. They are currently conducting 

! 
a s w e y  to identify the testing needs of members to enable them to 

maintain high qualiry control. The intent is to build and equip a 

. I - - - - .  .- - 
common testing facility. USAID support for the effort could include: 

t 
o Consulting assistance (probably Indian) to translate the 

1 
swey-determined requirements into the configuration. 

8 equipment and staff requirements of a common testing facili- 

ty; and. 

o Eunds for the import of testing equipment not produced in 

India. 

A quick, and relatively inexpensive way to begin now to srimulate 

technology development in Karnataka would be to rrp to increase the 
use of available USAID projects, such as PACT, PACER, the Inrer- 

national Executive Service Corps, and the pending CEI/Batelle 

collaboration. This could be done by conwacting with a local firm to 

establish an office or store-front reference center to provide 

information on these projects - -  vhat they offer, whom to coneact, how 
to apply, etc. The contractor would also be charged vith publicizing 

the projects widely among the business communiry in Karnafaka. 
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-- --. --The~ollowing -ac~tles-vlll assistXarnataka-iWCreaNng a ~ ~ h n i c a l ~ - r ; ~ - i -  

information resource available to all interested parties: 

o Provide support for the technical information clearing 

house. This activity was identified as a high priority by 

the recent Bangalore Workshop; 

o Establish a grant fund and rapid procurement mechanism to 

secure technical information from abroad; and 

o Offer grants to procure specialized data bases relevant to 

the priority sectors. . . These could be dispersed to 

appropriate locations based on their technical interests and 

expertise. 

3. Possible Lonaer Term Activities 

Possible longer term activities are ones which could potentially form 

part of a larger full State Technology Development and Enterprise 

project. Development of these potential activities should not begin 

until after the proposed technology development plan for Karnataka is 

prepared, in order to ensure that they will be consonant with it. 

a. Possible Proiect Develo~ment Activities 

. These are activities, for which there is sufficient need apparent now 

to warrant beginning project development or pre-development work, 

include : 

o Begin discussions with a potential grantee. KSFC is a 

leading candidate. It is in the government budget, has 

aggressive modernist leadership, and is very interested in 

performing this role. 

5 2 
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.- - - .. . .- - 
- .  .- " .- o Sot up.. a gropr- fm+_f4% scnt~pcr .-. se-ch -. f o ~ - w - ~ a & - ~ ~  .TI 

mediom-scale business. Patterned after the U.S. Smdl 
.--- --- .. --- btd5ness-RbD grant ~ p r . . t M = . M l r o u l ~ ~ l l 4 ~ -  --p a - 

to say $10.000) grants to enable small and medium-scale 
. . 

private firms to contract with a university or research 

laboratory to determine the feasibility of a potentially 

commercially exploitable technical concept. It vould enable 

small entrepreneurs to accomplish research they could not do 

i themselves, stimulating industry ibterest in research and 

a development and helping forge industry. - -  university or 

-1 
laboratory links. 

o Set up a PACT-type progrm to supporr: research and 
. - .  development- by small and medium-scale enterprises- in. - 

Karnataka. It vould be modelled directly on SACT. except 

for PACT'S joint venrure requirement. Like PACT, it vould 

provide conditional grants for vork at the development end 

of the RhD spectrum by private small and medium-scale firms. 

On a cost sharing basis, grants of up to $250,000 vould fund 

work from the technical feasibility stage up to pilot scale 

production, including such activities as prorove 

development and market testing. 

Almost any one of the recommen&d projects and actions discussed in 

Section IV.A, above, may create a need ar oppornmity for USAID 

assistance. For example, the development of an effective TecMology 

Management program might .require the services of consulranrs 

experienced in designing and running such programs. There is 

substantial U.S. experience in this field and a relative absence of 

Indian expertise. However, it is not meaningful to speculate ac ihis 

time as to when any of these projecrs and actions will marure, and 

which will be appropriate for AID assistance. 
- 

USAID should concinue 

the dialogue with the Karnataka leadership so that together they can 

identify which projects are consistent with the programs of Karnataka. 

India and AID. 
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;\ROUT THIS REPORT 

The state of Lamataka has k e n  pursuin_c promams and policies 10 surpon the developmen: 
and enhancement of industry, particularly hose inauwies active in the tcchnolw produa 
markets. Both public and pnvatc anors in Kamataka haw taken a rolc in promotiq teihnol- 
OF development in the state. The U.S. Agency for International Development (USAID) har 
joined in suppning  brnataka's goal of technolw development. Among other activities. 
USAID supported a recent workhop. "Tcfhnology Developmcn~ Financc, and Human 
Resouras in Kamataka," held in Bangalore in hiarch 19x7. 

This study, also fundcd by USAID, is designed to build on the process begun at the 
workshop. This report assesses the match between Km~taka ' s  current plicies. programs. 
and instirutional capabilities for technology development and the chan-@q needs of the 
state's existing and emerging industries. This study examines the existing capaaty and a d a p  
rabidity of Kamataka's economic infrastructure to meet the needs and chan+g dnamics of 
the state's industrial base. 

The focus of the study is specifically on the technologid, human resource. and f ianoal  
needs of b a t a k a ' s  industries. Although the constraints of h a t a l a ' s  physical infrastruc- 
ture. especiallythe shortage of electrical power, arc recognized, this repon docs not explicit- 
ly address Lhese problems because USAID has fundcd another study for this purpose. 

The study is designed to bring to b a t a k a  SRI's experience in: 

Developing a framework for understanding the imponant new elements that make up the 
economic infrastructure. 

Assessing industry dynamics and their requirements for the new and changing economic 
infrastructure. 

Evaluating the public and private economic infrastructure that s u p p n s  the development 
and adaptation of enterprise. 

Development of new public policies and public-private initiatives to improve the respon- 
siveness of the economic infrastructure to the needs of emerging, expanding and uans- 
forming enterprise. 

An Executive Summary bas k e n  prepared, drawkg together key p i n t s  in the repon for the 
reader desiring a quick renew. Following the summary are five sections. Tbe f i t  d e s d k s  
the analgical framework used to analyze Karnataka's industrial sectors and to assess the 
sate's economic infrastructure. Section I1 carefully examines the chan-m dywnics and 
needs of Kamataka's emerging, expanding, and transforming industries. For each. Lhe needs 
ior technology, human resources, and h a d  capital are assessed Section lII anal>% 
Karnataka's economic infrastructure and assesses the s r r e n m  and weakncsxs of irs tech- 
nology, human resource, i nd  Gaandal infrastructures in respon* to indu tw  needs. A p  
propriate examples drawing from US. experience and innovation that apply to Karnataka's 
economic infrastructure are ako examined. Section Il' develops a "Blueprint for A a i o ~ "  
recommending specific actions to enhance the state's economic infrastruaure within specific 
time frames FiaIfy, Seaion V presents a detailed work prcgam for beginning the im- 
plementation of high-priority Blueprint e lemen~.  

W ~ t h  this repon, key partidpants in the development of Karnataka have, at a minimum. a 
point of departure for a wide-ran-bg discussion on priorities for the state, but also a detailed 
blueprint for launching a systematic program to put Karnataka on India's new industrial 
frontier. 



EXECUTIVE SUMMARY 

Karnataka at the Crossroads 

India, since independence, has become 
a major force in the world economy. In 
recent vears India has established itself 
particuiarly as an emerging world Ieader in 
science and technology. Through the ap- 
plication of science and technology both 
developed locally and transferred from 
abroad, the nation has taken steps toward 
building the economic capacity needed to 
become a major world force in industrial 
rechnologr and innovation. 

The state of Karnataka, and Bangalore 
in particular, has emerged as one of the 
most important centers of technology- 
driven enterprise in the country. The con- 
centration of higher education institutions, 
national research laboratories, technical 
centers, public initiatives for high-technol- 
0 3  utilization, and technological talent 
have led many to suggest that Bangalore is 
the "Silicon Valley" of India. 

However, despite the existing con- 
centration of technology-related activities, 
this report concludes that much remains to 
be done to enhance Karnataka's capacity 
for technology-driven development. Not 
only does Karnataka's existing technology 
network need ro be made to work better, 
new economic foundations-in technol- 
ogy, human resources, and finance - are 
needed to strengthen Karnataka's existing 
and emerging industries. The main report 

presents in detail SRI's recommendations 
of specific steps required to enhance 
Karnataka's new economic foundations. 
The highest-prioriry recomrnendauon for 
immediate action is development of a tech- 
nology infrasrrucrure that responds to the 
increasingly market-driven R&D needs of 
Kamatak>-s industry. Two high-priority ac- 
tions are recommended to accomplish this 
goal: 

Create an applied research and develop- 
ment center that directly responds to the 
technology needs of industry in Kar- 
nataka. 

Develop a buyer-supplier development 
initiative that focuses on the technology 
and human resource needs of 
Karnataka's emerging new industries. 

The need for concerted, strategic action 
is at hand. If efforts are not mobilized, 
Karnataka's development could remain 
slowed by a lagging physical infrurmcrure, 
a technology and educational network not 
especially responsive to industrial needs, 
an oppressive bureaucracy, and a 
regulatory environment that srifies in- 
digenous industrial innovation. On the 
other hand, Karnataka is at the threshold 
of a new era of technology-driven in- 
dusmalization and could help lead India 
into the new global economy. 



Karnataka's Industries and Their Needs 

K m a a k a  today is one of the foremost 
industrial states in India. It has a broad 
range of industries. from steel to software 
and telecommunications. The state is well 
endowed with natural resources and has an 
extensive infrastructure of public and 
private educational and research institu- 
tions. However, Karnataka's companies, 
like many others in India, have for a long 
time been sheltered from international 
competition and have rarely competed in 
global markets. Today, Karnataka's com- 
panies are not only experiencing greater 
competition from overseas but many of 
those in newer industry sectors, such as 
software, have to expand overseas in order 
to grow. It is clear that Karnataka's in- 
dustries have to become internationally 
competitive to succeed in the long run and 
bring greater prosperity to the state. 

The needs of Karnataka's companies in 
three critical areas of the state's "economic 
infrastructure"- technology, human 
resources, and capital-vary depending on 
a particular industry's stage of develop- 
ment. Industries from all three stages of 
the "industrial life cycle" - emerging, ex- 
panding, and transforming - are currently 
represented in Karnataka 

Companies in emerging sectors need 
resources to conduct R&D and bring new 
technologies to market; they require access 
to  risk capi ta l  and  en t rep reneur i a l  
management skills. Expanding-sector 
firms need access to management and en- 
gineering talent as well as financial capital 
to adapt their operations for the mass 
market and large-scale production. The in- 
frastructural needs of companies in trans- 
forming sectors, in turn, center around 
availability of technological, financial, and 

human resources to change to new markes 
or production methods. 

Emerging-Sector Industries and Their 
Needs 

Emerging industries typically enjoy a 
high degree of technological innovation 
and change. These companies work in new 
technological areas, and their ability to 
develop new products, come up with next 
generations of products, and successfully 
commercialize the results of R&D are vital 
to their success. They require access to 
state-of-the-art laboratory equipment, in- 
struments, and design and testing facilities 
in order to support their R&D efforts. 

In Karnataka, as in the United States, 
emerging industries are represented by 
small entrepreneurial start-up companies 
(e.g., Biocon) as well as by divisions or 
groups of larger diversified companies 
(e.g., Kirloskar Computer Services Ltd.). 
The emerging sector includes the following 
industries, among others: 

Software 
Telecommunications 
Computers 
Biotechnology. 

Since these companies are heavily tech- 
nology driven, their infrastructural re- 
quirements center around the availability 
of resources to perform R&D and transfer 
the results of R&D into commercializable 
products. 

In the area of technology, this sector 
especially needs medium-term, problem- 
focused, product-development-oriented 



research. Such research ~ypiuily focuses 
on technical issues that are narrower and 
more practical that national laboratories 
are used to doing A software company, for 
example. might need research on artificial 
intelligence applications to industrial 
processes. An electronics firm might need 
research on very large scale integrated cir- 
cuits or microprocessor architecture for 
computer workstations. A biotechnology 
company (typically a subsidiary of a phar- 
maceutical or chemical firm) may need re- 
search on fermentation technology for 
specific chemical production, or on 
monoclonal antibodies and DNA probes 
for medical diagnostic applications. 

In the area of human resources, emerg- 
ing industries in Karnataka require a com- 
bination of entrepreneurial, technical, and 
management skills allowing them not only 
to take necessary risks and stay on the lead- 
ing edge of technology, but also to tailor 
their research to market needs. Companies 
in emerging industries require flexibility 
Dom their personnel to be able to respond 
to frequent technology and market chan- 
ges. Flexibility on the part of the company 
and its personnel is probably one of the key 
factors for these companies' success. 

Capital for financing R&3, especially in 
the early stages of product development, is 
critical to success in emerging sectors. 
Kamataka's smaller start-up companies 
need better access to such venture and risk 
financing. Provision of risk capital, 
however, should b e  combined with 
management support. It is also necessary 
to create bener mechanisms for funding 
and writing off R&D expenditures of 
emerging companies (R&D limited 
partnerships, corporate investments, etc.). 

- -  - i n  expanding industries, product -. - 
categories and markets are well estab- 
lished, products are standardized and can 
be manufactured in large volumes, and 
there are many well-established com- 
petitors in the market Competirion in ex- 
panding sectors centers around companies' 
ability to grow with the market -i.e., 
preserve their market share, expand their 
product lines, and introduce new products 
and next generations of existing products. 
The need to grow often takes companies 
into international markets, and it is at this 
stage that many companies establish inter- 
national operations. 

Whereas manufacturing and marketing 
are of marginal importance in emerging 
sectors, in expanding sectors these two 
functions assume primary importance. Be- 
cause the volume of production is larger 
and products are standardized, companies 
begin to differentiate produm on the basis 
of cost and quality. The bener and the 
more efficient are the company's manufac- 
turing and production facilities, the lower 
are its costs per unit Thus, compaaies in 
expanding sectors need to invest in the 
latest manufacturing tecbologies (com- 
puter-integrated manufacruring, robotics, 
etc.). 

Among the major.indusmes of the ex- 
panding.sector in Karnataka are the fol- 
lowing: 

Pharmaceuticals 
Automotives 
Electrical equipment 
Processed foods. 



The irtrzsructu:~! nee& of t h s r  com- 
panies center around the availability of 
resources to swain  growth and engage in 
efficient production and manufacturing. 

An important area of concern for 
Karnataka's companies is inadequacy of 
their manufacturing and production tech- 
nologies.  This a rea  is neglected by 
Karnataka's universities and colleges. It is 
often impossible to find qualified person- 
nel in specific areas - e.g., production con- 
t rol ,  product ion scale-up. Very few 
companies use the latest manufacturing 
technologies, including computer numeric 
control, flexible manufacturing, and com- 
puter-aided manufacturing. 

Expanding-sector firms are likely to 
need services on moderately sophisticated 
R&D issues in the future. In the medium 
to long term, they will be mainstream 
R&D customers in Kamataka for research 
in new materials and processes, as well as 
for production technology innovation from 
a variety of sources in Kamataka, if they 
can respond. These industries need help to 
recognize that they have R&D needs that 
can be met by technology suppliers. 

The ability of companies to hire enough 
qualified personnel to support growth is a 
key to success in the expanding sector. At 
present Karnataka's companies do not 
have difficulty hiring sufficient numbers of 
scientists, engineers, and marketing 
professionals. There is concern, however, 
that if expansion continues, it may become 
harder to fill needed positions. 

Financing is typically not a problem for 
companies in the expanding sector because 
their growth generates enough revenues to 
support R&D, acquisition of needed tech- 
nology, and hiring of new personnel. 

.4i!hough expanding inoilmies usuz.!l\ do 
not have difficuly finding capital in Kar- 
na:aka long-term efforts could be directed 
toward increasing the efficienq and reduc- 
ing the cost of obtaining capital. 

Transforming-Sector industries and 
Their Needs 

The transforming sector includes in- 
dustries in which both the product and the 
production methods are changing or have 
changed radically. There  a re  several 
reasons for industry transformation. The 
most common one is the emergence of new 
technologies that have a significant impact 
on exisring industry products or production 
methods. 

When industry handles transformation 
properly, the majority of companies within 
the industry, after a sometimes painful 
restructuring process, will evolve to a new 
form. If a transforming sector does not 
adapt to the forces at work the industry is 
likely t o  be  reconfigured significantly 
anyway as  e i t h e r  emerging  sectors  
encroach on existing markets through 
product substitution (e.g., plastics and 
ceramics replacing steel) or as new produc- 
tion techniques permit other inAusm-es to 
e n t e r  in to  cu r ren t  marke t s  (e.g., 
electronics and smaller-scale telecom- 
munication firms offering satellite and cel- 
lular telephones versus larger telephone 
companies offering traditional local and 
long-distance services). 

Among the industries of the transform- 
ing sector in Karnataka are the following: 

Chemicals 
Machine tools 
Materials. 



O\.~:r+ii. coz~piillies in the transforming T 
I he maifi humar. resource issue io: 

sector in Karnaraka require access to transiorming companies is the rnismatcn - 
resources that can help them m e  out new beweex :hc currenl skills of their workers --- market niches or  decrease production'- and the skill~ required by newproduns and - -  - . 

~roduction methods. Karnataka's educa- 

The R&D needs of the transforming 
sector in Karnataka are very basic and less 
complex than those of emerging-sector or 
expanding-senor firms. For the most part, 
this sector has waited too long to explore 
how RGrD and technology could make its 
businesses more adaptive and productive. 

The transforming sector's greatest need 
is to prevent the increase of existing lags in 
production technology, particularly 
manufacturing automation. b a t a k a  has 
possibly the best foundation for this ele- 
ment of the medium-term technology in- 
frastructure in India, but it needs to expand 
its development systematically and induce 
lethargic industries to accept and pursue 
new activities in this a rea  

tional and training institutions cannot at 
present successfully meet transforming 
companies' retraining needs and respond 
to them in a timely and flexible manner. 

Transforming companies need to invest 
heavily in RGrD, capital plant modern- 
ization, and retraining. However, many of 
Karnataka's companies have not seen a 
need to transform while their revenues are 
high and financing is not a major problem. 
Thus, the problem is not in financing but in 
sensing market signals early and develop 
ing timely corporate strategies. 

Table  1 summarizes the  needs of 
Karnataka's emerging, expanding, and 
transforming industries for technology, 
human resources, and finance. 



Technology Human Resources  Industry f lnance 

l C n ~ e r g l n g  - Software Morc enginccring graduates with applied skills nnrl 
specilically trained in snltware engineering. In the ncar 
term, nced personnel skilled in R&D mnnagcment and 
lechnology forecasting. 

In tllc long run will require gtealer invcslmcnls in 
artilicial intclli&cncc, while in the ncar and mcdiuni 
tcrtns, compnnics nced bctler acccss to satellite and 
telccomrnunicalions equipmcnl. 

Capital lo linance PR.1) snd 
overwar rnarketirll:. 

Indigenous suppliers o l  quality semiconductor 
cotnponcnls. 

Engineers wilh applied skills in circuit design, software 
enginccring and marcrials research, as well as those with 
specialized technical skills in manulactoring and installa- 
tion of telecommunications systems. 

Rcllcr access to c + ~ : ~ l  fcn 
smnllcr supplier$ lin8nce 
prnducl c r~ l~anc : rmr t~ l~  n n c l  
equipncnt upgrndinp 

Indigenizc manufacture of conlpncnts  and pa rk  
Devclop cnginccring workstations for CADICAE 

Develop strong R&D wilh IITflISc graduates. Work with 
vocational schools to train electronic technicians. 

Develop on-line process control systems 

Dcvclnpmcnt of capabilities in a broad range of lcch- 
nologies, from recombinant DNA to tissue culture. 
llctlcr access to tcchnologics lor downstream produc- 
tion and production scalc-up. 

Scicntilic personncl inlcrested in applied biotcchnology 
work. 

Risk cnpianl fw srn~11 < t a r t  up 
firm-. 

Greater intcrnnl inveslmcnts in basic rcscarch. 
Improve commcrcinl viahilily o l  technologies conling 
out o r  research labs and universities in Karnataka. 

Morc pcrsonncl wilh skills in specific arcas: quality sc<lnr- 

ancc, material handling. More scienlilic personnel inlercslcd 
in applied work in bioclwnisfry and pharmacology. 

Apply modern methods o l  n~anufacluring lo improve 
quality. 

Train production people in mnnulacluring methods such as 
SQC, qualily circles. Educate designers in the use of new 
materials. 

Acccss to packing and food prcparaliun tccl~nologics 
ns well as techniques b a t  allow lor exlension o l  shell  
lire of prodacls. Capahililics lo monitor tcchnologi- 
cnl dcvclop~ncnts overseas. 

develop men^ of pcrsonnel in market rcccarch and dcvelop 
men[; beucr quality control and engineering pcrsonncl; 
R&D management, planning and monitoring capabilities. 

. h o d  processing 

T r a n s f o r m i n g  
Chemicals Development o f  indigenous cqaipmcnt suppliers. 

Erpnnsion o l  internal R&D cllorls in chcn~icals nnd 
fcrtilircrs. 

Continuing education for scientific stall, training to enahle 
tcchnical and semiskilled workers to operale new production 
eqsipmcnt. 

Create a mnaufacturing center of ercellcnce. Rrtrain dcsign- 
ers lor CNC cquipmcnt. Develop systenlt engineers. 

Dcvelnp flcriblc mntmfaclnring systems. In~provc 
quality, oe-timc delivery. Ind igmix  CNC equipment 
dcsign. 

Rccducalc slcel cxeculive lo think globally aral fnstct 
innovalion. 



Karnataka's Economic IntrastruSure 

A central premise of this repor: is tha:. 
- :!:holj$ glohd and national 'external" 

forces undoubtedly will influence 
Karnataka's economic development, ac- 
tions taken at the state level by committed 
and dynamic public and private leaders can 
play a major role in shaping Karnataka's 
economic future. SRI's research on 
economic development has shown that 
traditional components of comparative ad- 
vantage -once land, low-cost labor, and 
natural resources - are not as important as 
they were only a few years ago. The com- 
ponents of comparative advantage in the 
world are changing: to be competitive in 
today's economy, Karnataka's key in- 
dustries require a new kind of economic in- 
frastructure. The new components of 
comparative advantage are: 

Access to technology 

Skilled and adaptable human resources 

Accessible capital. 

Karnataka can directly influence the 
competitiveness of its industries by build- 
ing a new comparative advantage in these 
areas. 

Access to Technology 

In today's economy, technology is a 
critical factor for every industry. The tech- 
nology infrastructure of a state includes 
those public and private sources of infor- 
mation and materials that enable industry 
to innovate in both product development 
and production methods. Karnataka has 
one of the better-endowed technology in- 
frastructures in India Yet, as good as it is, 
it is unable to perform the roles it must if 

the Kxnazka econom!- is to &rive 2nd 
grow in the future because .mme key -kc= . ' - 
ments essential to a vital and adaptive 
technology infrastructure are ahsent. or at 
least underdeveloped. 

Technology infrastructure is a broad 
continuum of development and supply 
capabilities. The technolo~y infrastructure 
in Rarnataka (as well as in the United 
States) includes these elements: 

Long-Term-Universities, primariiy 
those with advanced science and educ2- 
tion programs that provide both 
academic discovery and graduates with 
advanced degrees who enable technol- 
ogy transfer when they enter industry. 

Medium-Term -Technology centers or 
laboratories that perform research for 
business and government on applied 
science issues, whether avionics, con- 
munications, food, or industrial automa- 
tion. 

Near-Term -Technical assistance and 
consulting organizations that provide 
short-turn-around services to business 
and indusrry, helping companies iden- 
tify, evaluate, and implemenx tech- 
nologies. 

Karnataka has a reasonably well- 
developed long-term technology in- 
frastructure. 1% major source for long-term 
basic science and technology is the Indian 
h t i tu te  of Science (IISc). However, other 
long-term technology infrastructure is 
limited. Although Karnaralra has an may  
of national laboratories and insritutes, they 
do more medium-term applied work than 
long-term basic science. 



eve- ,A,, :: ihna:aka'.\ iong-:ex ~echnoi- 
03 infras:rucrure could benefit from ex- 
pansion to other academic institti:ions in 
the state. Thus, Bangalore University. 
hlysore University, and some of the re- 
search centers should be encouraged to 
improve their academic credentials and 
participate more aggressively in world 
science development. 

Karnataka has a more highly developed 
medium-term technology infrastructure 
than most Indian states, and even than 
many states in America. However, this in- 
frastructure, despite claims to the contrary, 
does not appear to be as responsive to in- 
dustry RGrD needs as is desirable, par- 
ticularly for those firms in the emerging 
stage of the life cycle. 

Of the three time frames in which tech- 
nological development, application, and 
use take place, the near term is the most 
fundamental. The near-term technology 
infrastmcture consists of those sources of 
"first-generation" technology-already 
available through the market - that make 
firms more innovative or  productive. 
However, first-generation technologies 
that might appear available in principle 
may not be available or accessible in prac- 
tice. 

Karna taka  is fo r tuna te  t o  have a 
moderately well-developed near-term 
technology infrastructure serving both the 
emerging &d the transforming segments 
of the economy. The national laboratories 
and institutes that are part of Kamataka's 
technology infrastructure are all mandated 
to try both to provide technical assistance 
to industry and to license technology as 
technology transfer. Many of these tech- 
nology centers have a strong past record of 
assistance to industry. All of them can 

exhmce the:: rffo::> III  ~ss is !  indusrr! 
directly beyond ming  to commercialize 
technology. 

Other than these laboratories and in- 
stitutes, the IISc Centre for Scientific and 
Industry Consulrancy (CSIC) is the only 
major independent scientifically oriented 
near-term source of technology in Kar- 
nataka. CSIC is an example of recent ef- 
forts by the IISc to improve relationships 
with industry and expand the flow of in- 
dustry support to faculty and facilities. 
However, the IISc's CSIC is a fairly 
restricted technology resource for industy 
in Karnataka. 11% staff will do selected 
near- to medium-term research, but, like 
university researchers, they wanr topics 
that relate to their interests and are not too 
close to the marketplace to  lose their 
scientific value for inquiry. CSIC wants to 
attract more industry clients, but industry 
still views CSIC more as an avenue for ex- 
ploring issues, not for addressing impor- 
tant near- to medium-term technological 
problems. 

Skilled and Adaptable Human 
Resources 

As Karnataka has moved toward a more 
knowledge-intensive, technology- and in- 
formation-based economy, human capi- 
tal-the set of skills and knowledge that 
people bring to their jobs-has become a 
critical foundation for economic develop 
ment. In this regard, Kamataka's industry 
today requires a higher-quality, adaptable 
work force. 

Karnataka's human resource require- 
ments have grown as the economy has ex- 
panded over the past decades. The state 
has developed a strong set of educational 



inmtutiom - including ;he indian Instirute 
of Science, the Indian lns~tute of Manage- 
men& Bangalore and hlysore Universities. 
and in  over 50 engineering ~~~~~~~~~~~~~- 
polylechnic colleges, and technical training 
schools. For the most skilled human 
resources, Karnataka can draw on the ex- 
cellent resources of the IISc, IITs, and IIMs 
ro meet its long-term scientific, technical, 
and managerial needs. However, closer 
linkages between these institutions and the 
state's industries must be developed 
through the efforts of both. The IISc, in 
particular, has a special mission to perform 
relevant research and provide teaching and 
consulting for the emerging sector, which 
includes high-technology companies. 

At the college graduate level, the IITs 
and the state's engineering colleges 
provide industry with a vast supply of en- 
gineers. However, SRI's interviews with 
Karnataka's industries revealed that the 
graduates of engineering are not equipped 
with up-to-date knowledge and skills that 
are easily applicable in industrial settings. 
The highly centralized structure of both 
the en,+eering colleges and the polytech- 
nic schools has constrained the ability of 
faculties and individual colleges to adapt 
their curriculum to respond to changing 
technologies and the changing human 
resource needs of industries. 

Although Karnataka has a variety of ex- 
cellent teclinic.1 training centers, such as 
the Government TOOI Room and Training 
Center and the Foreman Training In- 
stitute, the demand for skilled technicians 
from these centers by industries within the 
state, and elsewhere in India, far exceeds 
the number of graduates. It is important to 
find ways to increase the training capacities 
of these centers. 

Capital availaSi1in.-o: the ability of z 
- variety of finanad institutiors ro meetthe -- 

financing needs of industries at different 
stages of their life cycle-is a rhird faaor 
increasingly important to Karnaraka's in- 
dustries as the!. seek to adapt to changing 
economic conditions. Capital is critial not 
only to finance the start-up of new busi- 
nesses, but to finance the development of 
new products, use of new processes, 
retraining of workers, and development of 
new marketing strategies that are required 
in the current economic environment. 
Karnataka's financial infrastructure is well 
developed, both in its first-rate public 
development banks and its fast-growing 
commercial banks. However, good as it is 
in meeting traditional financial needs, the 
emerging financial needs of ICarnataka's 
dynamic economy require new and innova- 
tive mechanisms, especially in financing 
higher-risk activities. 

Industry in Karnaraka and nationally 
depend predominantly on the public finan- 
cial institutions to meet their capitat needs: 
much of industry's investment capital 
comes £rom the state sector. Without the 
pressures of a highly competitive financial 
marketpIace, the introduction of new in- 
struments and mechanisms has l a ~ e d  con- 
siderably behind changing industry 
financial needs. IncreasingIy, however, 
state financial institutions are developing 
innovative financial schemes. The ph 

. 

of sources of equity financing through capi- 
tal markets in recent years has gat$' en- 
hanced the financial options of Indian 
industry. 

Despite the introduction of several new 
financing schemes by the development 



. . 
banks. 1;ariia:xa r impterm finance in- 
frastructure -its abilin. to finance R&D. 
product commercialization and testing. 
and production scale-up-is limited. A 
variety of new schemes for financing in- 
novations and emerging industry start-ups 
have recently been established; however, 
both public and private financial institu- 
tions are moving ahead very slowly and 
cautiously. Yet, if Karnataka is to become 
competitive, the state will have to broaden 
and deepen its capacity to finance the 
R&D and start-up ventures of the state's 
entrepreneurs. 

There appears to be general agreement 
on the need for venture capital in Kar- 
nataka, corresponding to the kind available 
m the United States for the formation and 
start-up of small firms specializing in new 
ideas or new technologies. The virtual ab- 
sence of private-sector venture capital in 
India is due largely to various regulatory 
provisions, and in part to the prevailing 
business environment and opportunities. 
Although several private-sector nonbanic- 
ing financial companies have recently 
launched venture capital funds, con- 
siderable further regulatory changes are 
needed to remove existing disincentives 
for private capital to invest in high-risk 
ventures. 

E;xnsraki's capacir!- to provide t h t  
iong-term funds required for setting up 
p:o.iec:s or. 2 comaercial scde-whether 
new projects or for major'apansion or - 
diversification -is well developed. SRI's 
interviews with Karnataka's industries 
revealed that there is adequate access to 
sources of both long-term debt and equity 
capital. In Karnataka, both the Karnataka 
State Industrial Investment and Develop 
ment Corporation (KSIIDC) and the Kar- 
nataka Sta te  Financial Corporat ion 
(KSFC) are  state-level agencies that 
provide investment loans to industry and 
also perform a major role in the promotion 
and assistance of projects. Similarly, the 
Karnataka State Electronics Development 
Corporation (REONICS) has been in- 
strumental in promoting and assisting 
projects in the electronics industry, includ- 
ing entering into joint ventures for this pur- 
pose. 

The major gaps in Karnataka's Gnancial 
infrastructure lie in two main areas. First, 
there is difficulty in financing R&D and 
the early commercialization stage of a 
project. Second, it remains difficult to raise 
equity with which to leverage institutional 
debt for start-ups across all industries, 
whatever their stage in the industry life 
cycle. 

A ~lueprint  for Building Karnataka's Economic infrastructure 

If India is to participate in the world 
sconomy, Karnataka and several other 
;tates represent India's best chances. 
3owever,  for Karnataka to compete 
{lobally, its economic infrastructure must 
le world class. To build such an inirastruc- 
ure, Karnataka faces the challenge of 
electing and implementing the most 

.̂ 

effective public- and private-sector actions 
needed to support its development. This 
section provides some insights into the 
priorities for action that build on and rein- 
force the concern for change and commit- 
ment  to  action already expressed by 
Karnataka's business and government 
leaders. 



- Lamaraka needs to focus its enerp 0:: 
atrainahle goals that will reinforce con- 
tinued grouqh and adaptation in the state - --- 
econ'dmy. Based on its analysis-of the 
economic infra..tructure and the broader 
ser of recommendations presented in each 
infrastructure discussion in the main 
report, SRI recommends that Karnataka 
develop a "Blueprint for Action" that con- 
centrates on specific areas of its indusmes' 
technology, human resource, and finance 
needs within specific time frames. 

The highest-level priorities identified in 
this study are actions focusing on medium- 
term outcomes. These should be suuuoned * .  

by easier-to-accomplish, less complex, 
near-term actions, as well as by a longer- 
term program of broader reforms and 
capacity-building initiatives. The set of 
proposed actions presented here reflects 
the importance of building an economic in- 
frastructure that maximizes the synergies 
between economic sectors and institutions 
and captures the benefits of adaptation and 
growth in the Karnataka economy. 

Priority Agenda 

The primary focus for a priority in- 
frastructure agenda should be improved 
technology access, with human resource 
development stressing technology skills 
and financial strategies supporting emerg- 
ing-sector business development. .The 
reason for the emphasis on technology is 
that being competitive in domestic as well 
as international markets requires incor- 
porating appropriate technology more ag- 
gressively at all stages of business activity. 

Four key findings from the SRI research 
drive an agenda for action focusing on 

:mprovicg rechnoic>g!- ilcce3s ic :LC 
medium tern: 

*EiX although technolop capabilities - - .. 

are highly concentrated in Kamataka 
thev do nit  work well for the economy. 
Thd reason is that techno103 resource 
providers in K2maralra are not market 
driven and do not respond to the 
economic requirements of industries at 
different stages of development. 

Second, Karnataka's technolog). resour- 
ces are not sufficiently sensitive to dif- 
ferent types of industry needs, and 
therefore do not offer the specialized re- 
search and development capabilities that 
different sectors (e.g., software, autono- 
tives, food processing) might require at 
important stages of product develop- 
ment (e.g., product RSrD, manufactur- 
ing R&D). 

Third, technology supply ~ ~ S U N U O ~ S  in 
&mataka are also not very adaptive to 
the immediate environment. Because 
they are primarily national laboratories 
and instimtes, they are slow to change or 
take the initiative in reaching out to the 
Karnataka marketplace. 

Fourth, although they may desire to 
serve industry better, their limited finan- 
cial resources and dependency on 
Government of India programs for this 
support tend to drive out the incentive 
among technology centers to respond to 
needs that would require nontradirional 

oements. financial and contractual man= 

Ln sum, because &Sting techno log^ in- 
stitutions (national laboratories and in- 
stitutes) are themselves evolving through 
their own life cycle, and in many cases have 



not evoived as rapidiy as the economic 
sectors they are chartered to assist, there is 
a need for a new configuration of technoi- 
03 suppliers. 

Thus. the highest priority for action for 
Karnataka is development of a techno lo^ 
infrastructure that responds to the increas- 
ingly market-driven R&D needs of sectors 
at each stage of the life cycle. Two priority 
actions are recommended to achieve this 
goal: 

Create an applied research and develop- 
ment center that directly responds to the 
technology needs of industry in Rar- 
nataka. 

Develop a buyer-supplier development 
initiative that focuses on emerging-sec- 
tor technology and human resource 
needs. 

Create Applied Research Center -This 
analysis suggests that no one technology 
center is responding adequately to the 
needs of the economy, although some have 
more or different capabilities than others 
or are more willing to help than others. No 
one center has the set of resources needed 
to address the technology needs so impor- 
tant to the economy. 

A cmtrai part of the soiutioc to  ~ 5 2  
medium-tern action arenda therefore, is 
developing a market-driven applied R&D 
c a p a c i ~  in Kamataka. This center would 
be new in organization and operation, 
reflecting Kamataka's movement toward a 
market-sensitive economy. 

The applied research center would 
stress identification of industry needs as 
the basis for organizing its research and 
staffing structure. Research capacity 
should be oriented to the marketplace and 
would cover key aspects of at least four 
major areas of capability: manufacturing 
automation, advanced materials, biotech- 
nology, and computer sciences. It would be 
designed to produce timely results that are 
responsive to business needs. 

This research center would not neces- 
sarily represent any one organization. The 
provider could be an existing institution, 
but the center could be privately operated 
and managed, with its own staff as well as 
staff from universities and other centers. It 
would make extensive use of existing 
Kamataka science and technology resour- 
ces (e.g., IISc, NAL, ISRO, CFIRI, CMTI) 
through direct and indirect staf£ing agree- 
ments. 



STEPS FOR DEVELOPING AN APPLIED TECHNOLOGY INSTITUTE 

The work propam for creating an applied research institute inv0h.e~ a developmental 
process that begins with defining h e  mission and scope of the institute and continues 
through to actual organization and start-up ol the institutional setting. 

The fvst step in developing an appropriate research iushtutios therefore, is to carry out a 
mission and scope study that provides a detailed analysis of what npw of capabilities are 
needed and what rypes of organizational settings would be best able to supply them A mis- 
sion and swpe study would provide the detailed work plan for implcmenling the applied re- 
search institution. There are hvo pans to a mission and smpe study the eualuarion and 
specikation ol  mission and the development of detailed organization parameterr 

Evaluare Mission-Define the basic purposes lor which the applied research ins~itutiod 
capacity would be created. This means answering the following questions: 

Life C~rle  Focus- Which life cycle stape should R&D capacity be oriented toward: 
emerging. expanding, or transforming stages? Should the applied research ins~itute favor 
those who are best able to make use of its capadty, such as the idormatiu seaor? Should 
it be structured to reach out to industries with rapidly evolving needs, such as food 
processing or manufacturing? Can these needs be differentiated in an institution's mis- 
sion? 

Technology Gencmfion-What stage of research should be emphasized, if any? Third 
generation (science), second generation (emerging technolog.), rust peneation (applica- - . .. 
uons of existing technology)?~ 

Tecirnologv Caprure w. Technology Development- What t)?% of research aaivie *odd 
bc emphasized? Should "technology capture" be s t ress4 with its focus on making cdst- 
ingtechnologywork for each sector? Or should the focus be technology de\~elopment. with 
a focus on innovation? 

Techn01ogvField.s-What fields of technology should be provided to Karnataka industry? 
Advanced materials (composite materials, powdered m e t a l l q .  ceramics); automated 
manufacruring (small- and largescale computer-aided design, engineerin& manufaaw- 
ing systems development and integration); informatics (computer systems and sofraare); 
biotcchnology (industrial chemicais and agronomic applicatious)? Should the institution 
start with.one area (such as informatiu) and expand over time? Most cmcr&-mor 
firmr arc in the informafia sector, yet, as competitiveness becomes more ecnual to the 
Karnataka economy, expanding and transformiy sectors will increaringly require R&D 
assistance in fields such as chemicals and materials. 



Lkvelopmcnr Options-Thc richness of thc Karnazika techno lo^ infrastruaure and the 
seriousness of the mismatch between sectors suggests that the desip of a potential applied 
research institution be carefully examined. Thc following questions need to be amwered: 

Sponsors- Who should develop and sponsor the applied research institution? Should a 
public-private consortium be Corned to provide balanced oversight to the development of 
this institution? Should business or the government of Karnataka play the lead role? What 
about organizations such as USAID? 

Design -Who should design the organizational structure? Should it be designed by a com- 
mittee or panel of experts? Should design be assigned by consensus to anc institution, such 
as the Indian institute of Science (IISc), Tata Consultancy, SRI? 

Smcrure-Should the institution be indcpcndent and free-standing (e.g., a new institu- 
tion), developed within an existing organization as improved services, or developed as a 
subsidiary? Should the applied research capncity be operated as a research brokerage ser- 
vice that is chartered to acquire needed research from the most appropriate source? 

Operators - Who should be designated as thc operators of a possible applied research in- 
stitution? Should the operators be selected by competitive bid, open to all qualif~ed in- 
stitutions in Karnataka, including CFTRI, CMTI, CPRI, ISRO, NAL, IISc, and so on? 
Should there be one or more centers, possibly specializing in different Gelds? 

Initial Capit&tion -How should the appiied researcb institution be initially capitalized? 
Should initial funding come from Karnataka industry, declining as revenues from wn- 
tracts increase? Should funding wme from the state of Karnataka initially, declining over 
time, as well? Should there be matching seed capital from the Government of India or 
USAID? One scenario might show a 25% initial capitalization by each of these four 
w'ups. 

Financing-How should the applied research institution be financed once established? 
How should this evolve over time (from initial founding to mature operation)? Should it 
operate on the basis of revenues generated from contract research, charging fees for ser- 

' 
vices rendered? Should support wme from state and Government of India contracts and 
grants as well? Should the institution accept contraas from industry outside of Kar- 
nataka? From outside of India (e.g., overseas-sponsored R&D)? One scenario might be a 
transitional fmancial swcrure in which the applied R&D institution moves from initial 
fundingby business and government to complete support from wntract research over a 5- 
year period. 

The completion of a mission and scope study that examines all these issues will have estab- 
lished the groundwork for creation of appropriate applied technolw capabiities to serve 
the Kamataka ewnomy. The infomation from this analysis will, in essence, constitute a 
feasibility analysis and can be used to guide implementation steps from that point forward. 



i ) e ~ . c i o p  6u~cr-Suppiier iriiriarivc - 
Developmenr of a buyer-supplier initiative 

.. . repre5ents an important complen~enr to 
devtiopmeni of an'applied iesearch- Een- - 
ter. This need arises from two obsena- 
lions. 

First and foremost, U.S. and Indian his- 
t o y  has proven that the development of 
suppliers, subcontractors, ancillaries, sub- 
sidiaries. and all forms of smaller-scale 
enterprise related to larger industrial sec- 
tors is a primary means of stimulating and 
capturing the benefits of economic powth. 
Efforts  t o  expedile and enhance in- 
digenization for economically logical 
reasons help create the syner&ies essential 
for the positive economic feedback that 
has characterized all major industrial 
centers, whether it was Detroit in the 
1960s, Silicon Valley in the 1970s, or the 
Highway 128 corridor in Boston in the 
1980s. India, too, has always placed in- 
digenization high o n  its  agenda for 
economic development. 

Second, the need for suppliers and an- 
cillaries ~ l t h  higher technical competency 
and capability is fast rising in Karnataka, 
but the development of ancillaries with 
suitable capabilities has proven to be dif- 
ficult. This problem reduces the local 
growth of business in emerging sectors. 

If Kamataka is to become active in the 
global economy, it stands to gain substan- 
tially by energizing the development of 
small enterprises that can supply increas- 
ingly complex products, ranging from 

.\e::Jco;.iu:tors to a\ior;ia +:em. h- 
naraka needs world class supplie:~ that c-n 

1d5c COTI- hzcome. in some cases. world c'- .. 
p&j&. 7 6  this enc7reation of a-huyS=" a - '" 
supplier initiarive could provide some of 
the technology equipment, production 
techniques, and management skills re- 
quired by exisring or new suppliers. This 
initiarive would facilirate efions by one or 
more companies to identify and assist the 
formation of suppliers needed for suategic 
purposes by industq. Thus, when one or 
more firms need better suppliers of a 
standard, high-quality component, their ef- 
fons can be pooled to set up one or more 
firm that the organization established by 
the initiative then assists in meeting quality 
and production needs. 

Unfortunately, there are few specific 
models for use in enhancing buyer-sup- 
plier relations in the United States. Most 
states and localities have depended 
primarily on major firms to take care of 
these issues. Progams for small businesses 
emphasize capitalization, and sometimes 
technology information. But what US. 
£inns and governments are now realizing is 
that improving the linkage between dif- 
ferent buyers and suppliers in the areas of - 
technology and production is essential to ~ 

the broader competitiveness of L- parties. 
This awareness is giving rise to new efforts 
by industry and government to work with 
suppliers. The majoriry of efforts focus on 
improving technology urilizauon by small- 
scale enterprise, often focusing specifically 
on suppliers as a goup.  This activity is 
clearly needed in Karnaralra 



STEPS TO DEVELOP A BUYER-SUPPLIER INITIATIVE 

Developing a huyer-supplier initiative will involve two main steps: assessment of the supplier 
structure and organizational development. 

Assess SupplierStmcnrm -&mataka's public and private sectors need to examine the suuc- 
ture of the state's supplier system to determine which types of suppliers exist for diierent in- 
dustrial segments of the Karnataka economy. This analysis should examine the following 
issues 

Supplier Life CyclclSector Characteristics -Karnataka's business and government groups 
need to know the contipration of suppliers by both stage of life cycle and sector. There 
may be areas where there are more suppliers than others, particularly in the transforming 
sector. This imbalance might suggest a mismatch between the needs of buyers in other 
stages of development, or possible underutilization of suppliers. Karnataka needs to know 
enough about its supplier sectors to orient the next steps in a buyer-supplier initiative. 

Review Changing Buyr  Requirements- An analysis of changing buyer requirements 
should be carried out. This analysis should determine, by stage of life cycle and sector, 
what major technological changes in product materials and production are coming on h e .  
In Karnataka, as in the United States, changing market conditions and new technology 
developments are placing greater pressure on companies to emphasize quality and ef- 
ficiency, as well as innovation. Knowing these trends will help in a buyer-supplier initia- 
tive. 

Evaluate Supplier Capabilities-An analysis of a sample of suppliers in terms of their 
abiity to utilize technologies and meet quality standards of major buyers should be carried 
out. This wil l  establish the range of technical assistance requirements for Karnataka s u p  
pliers. 

Identih Technology Rrsirtance Oppomnitics -Based on the size and structure of the sup- 
plier system, the changing requirements of major buyers, and the capabilities of current 
&pplik&, Karnataka nie& toidentify technol& sc&ces needed by ;uppliers. 



Organhtional Devclnpmmf -To devclop a buyer-supplier initiative, pssihle sponsors need 
to be identified, as well as alternative organizational structures. 

Sponson-W'o should sponsor a buyer-supplier initiative? Should the government of 
Karnataka be the overall sponsor? Should the sponsors bc a set of industries uith shared 
concerns, such as h e  informatics sector? Which industries are most likely to w e e  to par- 
ticipate in a buyer-supplier initiative that requires prox%ion of information on technical 
standards and quality assurance requircmenu? Perhaps some nv of pannership in which 
government serves as intermediav to businesses who reach out to suppliers would be most 
appropriate. 

0rgani;otionol Smcmre- A medium-tcrm initiative to improve buyer-supplier relations 
can be carried out in a number of ways. Karnataka's business and government morsneed  
to explore different approaches to reaching out both to suppliers and to buyers. gixing 
them common pound for working ~Uaborati~ely. In addition, spccir~c roles for staff of 
existing technology centers in Kamataka also need to be explored. Since most of the Na- 
tional Laboratories in Karnaralta claim to be working with loel  indusq, pa r l id& 
ISRO (on aerospace parts and components), there may be a need to evaluate their poten- 
tial contributions more systematically. Companies, technoiop ctnters, and the state of 
Kamataka may have the m a h p  ofa critical mass of resources needed to enhance buyer- 
supplier relations. If so, they have not been brought together in the bcst combition yU. 

Design-A specific organizational struaure that provides dierent opponunities for 
buyer-supplier interaaion is impmant. Individual subpropam activities may also be veq 
aitical. At the simplest level, a propam might involve loaning &%ration equipment and 
providing q d t y  review on a neutral basis to suppliers. On a more sophisic~ed level 
might be an effort to develop produaion standards for suppliers based on a series of meet- 
ings between major buyers of pans and components. Perhaps most imponant mi+t be an 
industrial extension service that reaches out to suppliers, helping them to evaluate their 
needs relative to buyer requirements (rather than only the supplies' best judgment). 

Finance Opdom-One Karnataka's business and governmental sectors have decided 
whether a buyer-supplier initiative needs exreuskc infrasrmcntn, sucb as measuremenl 
equipment and pools of loanable or leasable tcdmical equipmmL or whether it %ill em- 
phasize human resources for appraisal of supplier capabilities and tcdmical needs the 
cost of a buyer-supplier initiative can be estimated. Even if the initiative is capital d e n -  ' 

sive, many of the resources could be provided in-kind by companies or by other techno!- 
ogy centus in Karnataka Between core staff and in-lind corporate participation, the 
buyu-snpplier initiative could become a viable public-private initiative that could g o w  
and changtwith the needs of both sets of participants. 



h:rar- T c m  Acriom - Concurrently with 
iniriation of the medium-term priorities, 
Karoataka should undertake the more 
direct. near-tern actions that will respond 
to the immediate needs of industv. These 
actiom include: 

Develop a Technology Deployment Ser- 
vice ro reach out to smaller industries 
and help them plan their technology re- 
quirements. 

Create an international technology net- 
work to provide local companies with 
easier access to current information on 
product development and marketing. 

Develop international technology work 
sessions, bringing state-of-the-art  
professionals in key fields or industries 
to Karnataka to lead work sessions with 
industry leaders and technologists in the 
state. 

Strengthen polytechnics by establishing 
demonstration sites at selected polytech- 
nics and vocational institutes and en- 
hancing their capability to  respond 
quickly to industry training needs. 

Provide entrepreneurship and R&D 
management training. 

Facilirate training in invrsrmen: banhi:;: 
and business plan evaluation. 

Long Term Acrionr - Find]!., beginnin: 
now but following the progress of the 
medium-term priorities, Earnataka should 
act on the initiatives that are critical to its 
long-term evolution as a leading center for 
technology development: 

Expand Karnataka's world class science 
capability-expand the ability of more 
universities to perform first-rate science 
research. 

Develop interdisciplinary university 
centers-Karnataka universities should 
be encouraged (and sponsored by both 
public and private sources) to develop 
more  interdiscipl inary research 
programs that represent emerging scien- 
tific disciplines, such as biotechnology, 
advanced mater ials ,  au tomated  
manufacturing, and computer science. 

In addition, Karnataka industry and 
government should continue to develop a 
shared agenda for larger, all-India-level 
reforms that will enable the economic in- 
frastructure to adapt more effectively and 
thus help to bring about a world class 
economy in Karnataka. 

As this report shows, Karnataka alreadv uossesses manv of the essential 
building glocks to develop a strong a n i  technologic& sophisticated 
economy. The state has a well-educated work force, talented large and small 
companies, and first-rate educational and research institutions. Following 
the recommendations of this report will fill important gaps in Karnataka's 
economic infrastructure and provide necessary support to the emerging 
technology-driven economy of the state. 



i TECHNOLOGY DEVEtOPtEEmIh! tZRNATAKA: 
A FRAMEWORK FOR ANALYSIS 

- 

This report presents a set of findings 
and recornrnendarions relating to how the 
state of Karnataka can create the economic 
infrastructure required to sustain rech- 
nological development in the state. The 
recommendations in the report are based 
on an examination of the existing capaciry 
and adaptability of the state's economic in- 
frastructure to meet the changing needs of 
its industries. The capabilities and respon- 
siveness of Karnataka's infrastructure are 

reviewed in light o i  C.S. experience and 
innovation in these areas. T ie  recommen- 
dations identify new poliq- and program 
directions !ha: might he detSeloped in 
Karnataka to support its emerging technol- 
ogy-driven economy and sugest possible 
models from U.S. experience that might be 
adapted to meet Karnataka's needs. This 
first section introduces the aoalytical 
framework used in this assessment of 
I;arnatakals economic infrasuunure. 

Karnataka's Role in India's Expanding Economy 

The Indian economy, since indepen- 
dence, has become a major force in the 
world economy. Recently, India has estab 
lished itself particularly as an emerging 
world leader in science and technology. By 
applying science and technology, both 
developed locally and transferred from 
abroad, the nation has taken steps toward 
building the economic capacity needed to 
become a major world force in industrial 
technology and innovation. 

The state of Karnataka, and Bangalore 
in particular, has emerged as one of the 
most important centers of technology- 
driven enterprise in the country. The con- 
centration of higher education institutions, 
national research laboratories, technical 
centers, public initiatives for high-technol- 
ogy utilization, and technological talent 
have led many to suggest that Bangalore is 
the "Silicon Valley" of India 

However, despite the existing con- 
centration of technology-related activities, 
this report concludes that much remains to 
be done to enhance bmataka's capacity 
for technology-driven development. Not 
only does Kamataka's existing t e c b o l o g  
network need to be made to work better, 
new economic foundations-in technol- 
ogy, human resources, and finance-are 
needed to stren-*en Iiarnataka's existing 
and emerging industries. Karnataka's 
development could remain slowed by a lag- 
ging ~5ysical infrasrmcture, a technology 
and educational network not especially 
responsive to industrial needs, an oppres- 
sive bureaucracy, and a regulatory environ- 
ment that stifles indigenous industrial 
innovation. On the other hand, Kamataka 
is at the threshold of a new era of technol- 
ogy-driven industrialization that could 
help lead India into the  new global 
economy. 



Changing Factors of Comparatrve Advantage 

A central premise of this report is that, 
although global and national "external" 
forces undoubtedly will influence 
Karnataka's economic development, ac- 
tions taken at the state level by committed 
and dynamic public and private leaders can 
play a major role in shaping Karnataka's 
economic future.  SRI's research on 
economic development has shown that 
traditional components of comparative ad- 
vantage -once land, low-cost labor, and 
natural resources - are not as important as 
they were only a few years ago. The com- 
ponents of comparative advantage in the 
world are changing: to be competitive in 
today's economy, Karnataka's key in- 
dustries require a new kind of economic in- 
frastructure. The new components of 
comparative advantage are access to tech- 
nology, skilled and adaptable human 
resources, and accessible capital. Although 
cost remains an important consideration of 
comparative advantage, quality is now 
paramount. Karnataka can directly in- 
fluence the competitiveness of its in- 
dustries by building a new comparative 
advantage. 

There is little doubt that Karnataka has 
been working purposefully to create a s u p  
port ive environment  fo r  economic 
development. The state has been active in 
pursuing programs and policies to support 
the 'development and enhancement of in- 
dustry, particularly those industries active 
in technolog product markets. However, 
in an  environment of rapid economic 
change, the development of policies and 
programs to maximize the development, 
expansion, and adaptation of industry re- 
quire continued assessment and enhance- 
ment of this economic infrastructure. 

SR1 Internationd. over the past h years, 
has developed a framework for under- 
standing overall economic infrastructure 
that stresses the importance of these new 
components of comparative advantage in 
addition to the more traditional factors (in- 
cluding also physical infrastructure - 
roads, water, power, communication). The 
importance of these components is dis- 
cussed below. 

Access to Technology 

Access to technology pertains to the 
sources of technology that directly reach 
industry in the near, medium, and long 
term. These sources include university re- 
search programs, laboratories, research 
centers, technology institutes, and techni- 
cal assistance programs that supply tech- 
nology by a variety of means: developing 
basic science informat ion  through 
published research and forums, conducting 
applied research projects responsive to in- 
dustry-group concerns, and providing 
group and individual technical assistance. 
These sources also include parent corpora- 
tions, intermediate buyers and suppliers, 
and distributcrs who transfer technology 
through the marketplace. 

The technological infrastructure in the 
Karnataka region is far kom complete. For 
example, although the Indian Institute of 
Science (IISc) in Bangalore is a leading 
center for basic research and 44 en,~eer-  
ing colleges and 122 polytechnics are es- 
tablished in Karnataka, there is a shortage 
of facilities that provide the bridge be- 
tween basic research and skilled tech- 
nicians-specifically, facilities for product 



and process innovation. In drwiuping 
strategies to improve the technology in- 
frastructure, slates must consider how the 
marketplace sa~isfies these needs and how 
well thc  institutions in the public in- 
frastructure are able to respond to short- 
term market inefficiencies as well as 
longer-term development needs. 

Human Resources Development 

The human resource system of an 
economy encompasses the entire range of 
education and training institutions. Typi- 
cally, these encompass primary education, 
secondary education, technical and oc- 
cupational training schools and programs, 
professional schools, community colleges 
(2-year academic and training institutions), 
and colleges and universities (4-year 
professional and graduate education in- 
stitutions). Private institutions for training, 
as well as internal corporate training ( a p  
prenticeships, skill training programs, etc.) 
and training by product vendors are also 
increasingly essential to meeting the 
human resources needs of industry. 
Moreover, in an economy oriented toward 
new business formation, expansion of ex- 
isting industry, and adaptation of mature 
industry, the capacity of institutions to 
respond to rapidly changing and often very 
Specific needs has become increasingly. im- 
portant, but this capacity is often inade- 
quately.matched to the dynamics of the 
economy. Kamataka may have some of the 
best-developed human resource capa- 
bilities in the nation. Despite this fact, 
there is some mismatch between what in- 
stitutions are doing and the current and fu- 
ture needs of the state economy. These 
issues are worth examining. 

Every state has a systea of banks. 
finance companies. invenmenr b a n ~ n g  
houses. insurance companies. private in- 
vewors, and buyers or sellers who finance 
business activities. These are frequentl~ 
complemented by a range of public fiance 
programs, ranging from direct loam and 
loan guarantees to grants and other sub- 
sidies. All these elements of the capital 
finance infrastructure are frequently r ep -  
lated by a set of banking, securities, in- 
surance, and impon and export regulations 
and policies that influence the dynamics of 
the capital finance marketplace. There is 
no doubt that no matter how much public 
money is used to support the growing ac- 
tivities of business, the level of funding 
available will be small relative to the total 
private capital in the domestic and interna- 
tional marketplace. As a result, a sig- 
nificant function of the public capita! 
finance infrastructure is to increase the ef- 
ficiency with which financing flows to 
points of need, rather than attempting to 
substitute for the marketplace itself. 
However, the risks and liabilities of in- 
dustrial sectors, whether they are new or 
mature, rechnology driven or merely tech- 
nology users, cause the process of 6nanc- 
ing to be a major obstacle to development 
and expansion. 

Many states are now reviewing how 
public policies and programs affect the 
financing of-research and development 
(R&D), product development, the pur- 
chase of new technology equipment and 
replacement of older equipment and 
facilities, the purchase of materials, and 
other aspeas of production finance in their 
regions, and are considering policy changes 



.-. ,;,a, , make possibi: r more effective fim es-pandin; econorrac comn;iinip. and whl;; 
of capital. Clearl!.. Karnataka needs to policies and programs might be required to 
determine how well its capital finance in- stimulate and support further develop- 
f ras t ruc ture  serves i t s  unique and ment and adqmtion. 

Innovation in Use of Policy Tools 

To continue to serve the growing needs 
of industry in the rapidly changing global 
economy, the public sector must play an 
active role as manager of the state's 
"portfolio" of economic infrastructure ele- 
ments. This portfol io  encompasses 
primarily those "investments" or "assets" 
directly controlled by the public sector, 
such as universities, science and technol- 
ogy research programs, and technical assis- 
tance and investment programs. However, 
the state's infrastructure portfolio is in ac- 
tuaIity much broader than the programs 
and institutions it has responsibility for. In 
fact, the portfolio can extend to influencing 
the broader behavior of the national or 
state marketplace. This broader role is 
achieved through pulposeful use of public 
policies to  improve market efficiency 
(rather than encumber it). 

States can influence the economic in- 
frastructure by using their powers of 
regulation and deregulation, administra- 
tive reform and innovation, and taxation, 
as well as collaboration with the private 
sector. As we can see from the preceding 
discussion, states use their policy took to: 

Provide information -Assembling infor- 
mation; or brokering relationships that 
improve entrepreneurship, business 
productivity, strategic alliances, and ap- 
propriate investments. 

Enable markers - When provision of in- 
formation alone is not enough to over- 
come a problem,  s ta tes  can use 
regulatory reforms or modifications to 
enable new business relations to take 
shape; enable new buyers and suppliers 
to form alliances that enhance the flow 
of capital, knowledge, and export of 
goods; and generally simplify and en- 
hance the set of ground rules that affect 
enterprise. 

Provide incentives - After information 
and regulatory changes have been made 
to address problems, tax incentives or in- 
direct methods of assistance may be ap- 
propriate to stimulate innovation or help 
reduce the marginal cost to businesses of 
satisfying their infrastructure require- 
ments in acquiring technology, skilled 
human resources, and financing. 

Strategically subsidize-Finally, when all 
efforts to use information, regulatory in- 
novation, and marginal incentives have 
been med, and the social cost of not ad- 
dressing a problem is greater than the 
cost of acting directly, then carefully ttar- 
geted programmatic strategies may be 
needed. These are typically used to build 
initial capacity where none exists in the 
marketplace or where, over time, there 
may be a clear public-sector role that will 
continue as an institutional strategy. 



Karnataka's Industrial Liie Cycle Dynamics 

The challenge of building the economic 
inf:as:ructure for Karnatakz requires using 
a practical framework for strategically 
focusing public and private actions. Many 
times, business and government fail to 
recognize that businesses are not static 
enterprises but are dynamic, and as such 
are subject to a variety of external and in- 
ternal economic forces. An economy is a 
dynamic, evolving ecology of enterprises, 
even where traditional market forces are to 
some degree constrained. Consequently, 
the economic infrastructure required must 
also be dynamic. The economic infrastruc- 
ture must be able to assist the development 
and adaptation of industries-as they move 
through time. 

Because economies -in both  t h e  
United States a n d  India-are dynamic, 
there is a need for an effective framework 

to understand their movezxz: over G,m,e s 
external and internal forces exen their 
effects. 

The industrial "life cycle" concept 
provides a framework rhat helps plan 
policies for infrastructure development 3t 
the national, regional, and state levels. In- 
dustries, rather than individual fin, move 
through a life cycle that resembles a spiral 
of development in which industries 
emerge, expand, and then transform as 
their products and production methods are 
altered over time. The behavior of the firm 
as an individual unit within the larger 
movement of the indusw can be adaptive 
or maladaptive. Thus, for example, in- 
dividual companies in emer-@ng or trans- 
formine indusmes in a ~anicular state or 
region; economy may bk either healthy or 
unhealthy. 

Industriai Life Cycle Stages 

This discussion provides a brief overview of the defitions of the three principal stages of the 
industry life qcle that can be applied to examining the economic infraswaure needs of Kar- 
nataka. 

Emerging-stage indust& an those in which the aaual form of an industry is still t&hg 
shape. Hew,, there are fewer competitors thaa in more dcvelopcd indusmcs. The produas 
being offend arc not dearly defined, and consumer or i n d u s ~  standards are just be-* 
to take shape. In emergiog induauics, R&D is far higher in propomon to the total dze and 
revenues of the individual companies that make up the seaor. Emplo~ment bas lower num- 
bers of maaufacNring workers and relatively more product design and development staff. 
Tbe furandng in this stage is primarily from high-risk-tolerant sour- pending scale-up of 
production in fact, there is ofren the possib'iry that the seaor may be acquired by other ex- 
isting (fransforming) sectors, or may not mature at all as it exists, without a lougpcriod ofin- 
cubat io~ Although unique technologies are often central to emerging i n d u c k ,  many 
emergiugindustrics, inasmuch as they represent new ways of doing buincsr are not technol- 
ogy driven and merely reflect a unique means of responding to a consumer or business need 
(such as computer-aided design, or home-delivered g o m e t  meals). Industries in this stage 



arc also primarii!. consumers of easunf suppiler produck b u ~  arc in the earl! stapes of 
creatiq their own supply industn (as in the car of biowchnoiogy companies stimulating 
dcvciopmcnt of producers of gcnctic cnginccring measuremen[ instrumentation. 

Expanding Stage 

Expanding indumies are those in which thc product categoy is well established; there are 
accepted basic lypes of product, with variations obtained through improvement and 
specialization. At this stage, there are a larger number of companies in the sector, with more 
entering all the time, and considerable acquisition and merger activity. There are weU- estah- 
lished, il not growing markets. This situation generates a level of revenues that permits sup- 
porting aggressive product-improvement-focused RGrD and considerable emphasis on 
marketing. If resources are adequate for industries at this stage, they can diversify vertically 
and horizontally, giving the overall industry a strong role in other industrial life cycles. For ex- 
ample, the chemical industry has become actively involved with "downstream" production of 
consumer products, such as plastic wrap, as well as with plastics fabrication technology 
necessary for utiiization of advanced materials (such as reinforced reaction injection mold- 
ing technology). Although technology is important to expandingsector industries, marketing 
and product modification are most central to success. 

Transforming Stage 

Industries move through their life cycle at different rates. An industry has reached the trans- 
forming stage when both the product and the production methods are changing or have 
changed radically. The result, in such cases, is that the industry is no longer the same. If in- 
dustries handle movement through this stage well, the majority of companies within the in- 
dustry will evolve to a new form For example, in banking, the shift in U.S. statutes has 
enabled a variety of new institutions to enter into the financial services business, causing the 
structure of the financial services sector to broaden dramatically in terms of ownership struc- 
ture, products and services offered, and technology (shifting from tellers to automated teller 
machines, mixing credit cards and insurance). If a transforming sector does not adapt to the 
forces at work, the industry is likely to be reconfigured swcantly as either emerging sec- 
tors encroach on existing markets (plastics and ceramics replacing steel) through product 
substitution, or as new production techniques permit other industries to enter into current 
markets (satellite and cellular telephones offered by electronics and smaller-scale teleunn- 
munications firmsversus traditional local and long-distance lines controlled by the larger 
telephone companies). The machine tool industry, for example, has not adapted to the trans- 
formation of its sector structure in the United States. As a result, it is rapidly disappearing, 
being replaced by an advanced-manufacturing equipment sector that incorporates computer 
numeric controlled equipment, sensors, and mechanical systems together. In some cases, the 
transformation h a a  dramatic impa.ct up and down the economic chain. For example, the 
development of automated manufacturing equipment, from robotic arms and vision inspec: 
tion systems to automated materials handling systems has slowly started a shift in the 
procurement of manufacturers away from traditional metal forming and shaping equipment. 
Moreover, a third wave may occur as the shift toward flow process materiais (composite plas- 
tics) takes place. Thus, the force of industrial life cycle movement requires strong and con- 
tinuous adaptive strategies recognizing both product and production technologies. W~thout 
these, at least in competitive markets, less adaptive industries, will experience a high failure 
rate among member firms or, in the case of a managed economy, sick and nonproductive 
firms. 



Tne uriiity of the fife qcle fr;irnewo:k is 
tha: it permits the targeting of a state's in- 
frastructure element?., such rts technology 
supplv. human resource needs. or financial 
repiiements, to a broad set of businesses, 
recognizing that their resource require- 
ments may change as the industries move 
fonvard. Thus, whereas basic technologies 
and capital plant investments may once 
have been the important inputs to the 
development of the consumer products or 
food processing industry, today the re- 
quirements may need to emphasize for- 
mulations for advanced products (rather 
than basic ones) and more efficient 
production equipment and new packaging 
techniques. 

Experience in the United States sug- 
gests that indusmal policies and industry- 
oriented institutions, whatever sector they 
serve, also need to reflect the life cycle 
dynamics of the industries they serve. Un- 
fortunately, many specific industry- 
dominated institutions (e.g., a steel 
research institute) often fail to recognize 
life cycle changes in their sponsor or client 
industries, often becoming wedded to 
definitions of industrial products or 
production techniques that become ob- 
solete as the industry evolves. Thus, the 
American Steel Institute, while performing 
good research on steel failed to anticipate 
the larger technological and market forces 
that have transfo6ed the industry from a 
traditional basic and finished steel indusrrv 
dominated by large milIs, to a transformed 
advanced-materials sector comprising new 
producers of steel (mini mills) and sub- 
stitute materials (plastics). Moreover, 
competitive concerns in many industries 
often force down the level of innovation in 
industry-fomsed centers since few firms 
eagerly share their innovations with com- 
petitors. Although traditional industry- 

sponsored research progrxs  ma! ha\e 
worked well for companies ir. the p u t  the 
consensus in the United Smes roday is :hat 
they have not been effective in enabling 
their sponsors to p i n  needed technical and 
organizational advantages essential to 
adaptation during the industn. life cycie. 

Fortunately, there have been some im- 
portant changes in industry views. toward 
recognizing life cycle perspecrives in their 
collaborative work. For example, a number 
of new industry-sponsored R&D cenrers 
for precompetitive research have been 
formed in the United States in the past 5 
years. Precompetitive research has been 
accepted as a necessary area for indusmes 
with shared concerns about future tech- 
nologies to pursue. Such activities enable 
large companies to gain insights into the 
foundation of the emerging-stage in- 
dustries they could build or acquire. 
Moreover, many firms have used panicipa- 
tion in such activities to gain entry into new 
markets. The Microelectronics and Com- 
puter Technology Corporation (MCC) and 
the Semiconductor Advanced Technology 
Corporation (Sematec) are rwo examples 
of these cooperative efions. Even these 
new centers have had to overcome 
problems of patent and licensing right& as 
well as the reluctance of companies to par- 
ticipate actively participate in this re- 
search. 

In general, the  industry life cycle 
framework encouriges a broader perspec- 
tive on the economic infrasrmcrure, with 
greater specificity within strategic ele- 
ments. For state governments, the life 
cycle framework is an important acknow- 
ledgment of the fact that indusmes evolve, 
in a Danvinian manner, rather than exist as 
fixed institutions. For industry, the life 
cycle framework helps corporations view 



their business more fiexibly. For example. 
2 company that makes machine tools 
would, in using this pcrspeaive, be able to 
see itself as being in the automated 
manufacturing business, and a steel firm as 
being in the emerging materials sector. 

To understand Rarnataka's economic 
infrastructure needs, three steps are re- 
quired. The first is development of an 
understanding of the different require- 
ments of the industry by stage of life cycle. 
In Section 11, the technology, human 
resource. and c a ~ i t a l  finance needs of 

~ - ~ 

Rarnataka's emhging, expanding, and 
transforming industries are examined and 

evaluated in view of the worldwide and 
U.S. trends in each ind-ustn. Second is the 
characterization of the existing sources of 
economic infrastructure in Karnataka. 
Section 111 provides a review of the tech- 
nology, human resources. and financial in- 
frastructure in hrna taka  and highlights 
relevant U.S. economic infrawucrure in- 
novations and programs. Third, having 
examined both of these supply and demand 
dimensions of the Karnataka economy, 
decisions about what infrastructure gaps 
will be addressed, how, and by whom must 
be made. Strategies for public and private 
action to enhance economic infrastructure 
are articulated in Sections IV and V. 

Economic Benefits of Agglomeration: Karnataka's Industrial Synergies 

Another important analytical concept 
that has great bearing on Karnataka's 
development relates to the concentration 
of activities giving rise to  economic 
benefits from agglomeration (or cluster- 
ing). Karnataka attracts industries not only 
because of its good climate, its relatively 
low wage rate, and so on, but also because 
there is an aglomeration of firms. These 
a@omerations confer substantial produc- 
tivity advantages to firms because of 
buyer-supplier linkages and savings in the 
costs of communications, transportation, 
and support senices. In sum, those repre- 
sent elements of a spontaneous economic 
idr&tructure - one that emerges from the 
cumulative and mutually reinforcing de- 
cisions of individual firms, often in connec- 
t ion with concerted publ ic  actions. 
Karnataka, since the 1950s, has been 
developing a clustering of technology-in- 
tensive activit ies,  including publ ic  
enterprises such as Hindustan Machine 
Tools, Bharat Electronics Ltd., and 

Hindustan Air, and national research and 
testing laboratories, such as the Central 
Food Technology Research Institute and 
the Central Machine Tool Institute. 

The relationships between buyers and 
suppliers, for instance, represent an impor- 
tant "horizontal" linkage that tends to 
faciiitate the flow of technology. The close 
proximity of these producers and suppliers 
can facilitate important dynamics that can 
lead to new technological development. In 
addition, the buyer-supplier connections 
can become vertical. Vertical linkages may 
be within one large firm that has units 
simultaneously engaged in science, R&D, 
and applied product commercialization. 

In addition, productivity gains of ag- 
glomeration are associated with access to 
other specialized inputs, such as human 
resources, finance, support s e ~ c e s ,  and 
materials, and to interaction among and 
between industries. 



T ~ m e  Frame tor Change 

An organizing principle for this rcpor: is 
to explore each infrastructure area accord- 
ing to the time frame - near, medium, and 
long term-for change. There are ele- 
ments in Karnataka's technology, human 
resource, and financial infrastructure that 
cannot be influenced in the near term but 
rather require a long time to change, even 
if they are perceived as a high-priority con- 
cern. For instance, the time frames in 
which technologies evolve vary con- 
siderably. In reviewing technology impacts 
on industries, this report uses the concept 
of technology "generation": 

First-generarion technoIogies -Tech- 
nologies that are available to industry 
through distributors and vendors in the 
marketplace, and are considered to be 
accepted business tools by indusuy. 

Second-generation technologies -Newer 
applied technologies that are just reach- 
ing the market and are not in very wide 
use, for which there are only emerging 
standards for performance and use, and 
for which training and support by ven- 
dors are important and specialized. 

Third-generation technologies-New 
concepts in technology that are reaching 
the application stage, may be in limited 
use as experimental prototypes, and have 
no defined market or supplier system. 

Similarly, it takes years, even decades, 
to create a new human resource capabiry 
for producing Ph.D.-level researchers in a 
speciiic field. Thus, in this report, the time 

frame fo: the hczm resource infrurr~c- 
ture is organized in terms of the long-. 
medium-, and near-term dimensions: 

Long-~erm human resource infrastruc- 
ture relates to the training of Ph.D. and 
master's level graduates. 

Medium-term human resource in- 
frastructure involves the 4-year college 
and university graduates. 

Near-term human resource idrastruc- 
ture refers to  graduates of technical 
training institutes and 2-year polytechnic 
schools. 

For the financial infrasmcture, the or- 
ganizing concept is less related to the rime 
frame for change than to the financial 
needs of industries at various stages of the 
industry life cycle. 

Emerging indusny-?he hancial  needs 
of early-development-stage industry and 
business are for higb-risk venture and 
seed capital. 

*Erpanding industry- Industries in the 
growth stage require  "mezzanine" 
finance and capital for production scaie- 
UP- 

* TransfDnning industry -Transforming 
indusmes tbat are adapting ro chanC%g 
conditions require a variety of financial 
mechanisms, including Term loans. capi- 
tal replacement, acquisition, merger, 
and leveraged buyout, 



Objectives of This Repon 

Using the economic infrastructure con- 
cept, the industr) life pcle framework, the 
important notion of "agglomeration syner- 
gies," and the time frame for change, this 
report examines Iiarnaraka's economic in- 
frastructure in terms of its responsiveness 
to the needs and changing dynamics of 
h n a t a k a ' s  industrial base. 

U.S. experiences and innovations in 
these areas are reviewed, and specific US: 
examples are offered for comparison. 
Finally, this report identifies new policy 
and program directions that might be 
developed hy the state to support the 
emerging technology-driven economy of 
Karnataka. 



I I  KARNATAKA'S JNDUSTRikL DYNAMICS: 
A LIFE CYCLE PERSPECTIVE 

Introduction 

Karnataka today is one of the foremost 
industrial stares in India. It has a broad 
range of industries, from steel to software 
and telecommunications. The state is well 
endowed with natural resources and has an 
extensive infrastructure of public and 
private educational and research institu- 
tions. However, Karnataka's companies, 
like many others in India, have long been 
sheltered from international competition 
and have rarely competed in global 
markets. Today, not only are Karnataka's 
companies experiencing greater competi- 
tion from overseas, but many of those in 
newer industry sectors, such as software, 
have to expand overseas in order to grow. 

The needs of Karnataka's companies in 
the three economic i&astructural areas - 

technology. human resources. capital - 
vary with their industry's slage of develop 
ment. Companies in emerging sectors need 

,- new resources to conduct R&D and brin, 
technologies to market; they require access 
to risk capital and entrepreneurial 
management skills. The infrastructural 
needs of companies in transforming sec- 
tors, at the other end of the spectrum. cen- 
ter around the availability of technologid, 
financial, and human resources to enable 
them to change to new markets or produc- 
tion methods. 

The rest of this section presents a 
detailed analysis of the the emerging, ex- 
panding, and transforming indusmes and a 
tabulated summary of their infrastructure 
needs. 

Emerging-Sector industries and Their Needs 

II- 1 

Emerging industries typically enjoy a 
high degree of techno~ogial innovation 
and change. Revenues of companies in 
these industries are usually low because 
markets for hew products are initially 
small; in some cases, companies in emerg- 
ing industries have to creafe markets for 
their products. An example is the personal 
computer industry, where no mass market 
for personal computers existed before the 
introduction of the Apple computer. 

Whereas revenues of companies in 
emerging industries are low, their R&D 
and capital expenditures are high. These 
companies work in new technological 

areas. and their abilitv to develop new 
proddcts, come up with nrn of 
products, and successfull?. commercialize 
ihe results of R&D are &a1 to their suc- 
cess. They require access to state-of-the- 
an laboratory equipmen& insnumenrs, and 
design and testing facilities to support rheir 
R&D efforts. 

Companies in emerging industries have 
high growth potential but also high risks. 
A new technolog or produa may not be 
accepted by the markerplace; a company 
may fail to bring the produa to market; a 
competitor may introduce a better or 
cheaper product, making a company's 



product ohsoiete. Because of the high 
grouth potential of emerging industries. 
however, competition in these sectors is 
high and many new entrants are attracted 
to the market. Thus, companies must al- 
ways be alert to new competitors and, more 
importantly, have flexibility to shift resour- 
ces and strategies quickly to new products 
and markets. 

Emerging-sector companies often 
cluster around a university or a research in- 
stitute, which serves as a source of not only 
technology but also management and 
scientific personnel for companies. In the 
United States, there are several areas (e.g., 
Silicon Valley around Stanford, Route 128 
around MIT) characterized by an  ag- 
glomeration of small technology com- 
panies. Such agglomerations encourage 
diffusion of information between com- 
panies and great personnel mobility, thus 
promoting competition and growth in the 
sector. 

Emerging industries, however, do not 
and cannot exist in isolation from the other 
sectors of the economy. In the United 
States, state efforts have too often been 
directed toward development of "high- 
tech" industry in an area, not realizing that 
it is the older sectors that are the main con- 
tributors to the economy. It is these older 
manufacturing sectors that will become the 
ultimate users. of technology and will "pull" 
the development of emerging sectors. Only 
the presence of both older and newer in- 
dustries in the area, and cooperation and 
sharing of resources between the two, will 
lead to a balanced economic development. 

In Kamataka, as in the United States, 
emerging industries are represented by 
small, entrepreneurial start-up companies 
(e.g., Biocon) as well as divisions or groups 

of larger, diversified conpales  (e.g.. L r -  
loskar Computer Senices Ltd.). Tney in- 
clude the follouing indxtries: 

Software 
Telecommunications 
Computers 
Biotechnology. 

Since these companies are heavily tech- 
nology driven, their infrastructural re- 
quirements center around availability of 
resources to perform R&D and transfer 
results of R&D into commercializable 
products. 

The analysis of the dynamics of the 
emerging-sector companies in Karnataka 
points to a set of common long-, medium-, 
and near-term infrastructural needs in 
technology, human resources, and finance, 
as discussed in the following pages. 

Emerging-Sector Needs for Technology 

Many of Karnataka's emerging-sector 
companies are more integrated into over- 
seas markets  than into Karnataka's 
economy. They often depend on either 
foreign markets or foreign technologies. 
For example, since office automation is 
limited i n  India, major markets  for  
Karnataka's software industries are over- 
seas, particularly in the United States. The 
majority of Karnataka's software com- 
panies work more closely with foreign 
partners than with users in the state. Both 
computer and nascent biotechnology in- 
dustries in Karnataka rely on foreign 
partners for the latest technologies. In the 
telecommunications area, although much 
technology is still imported, progress has 
been made  i n  designing indigenous 
products, particularly in rural automatic 



exchanges (WXs) and private branch ex- 
changes (PBXs). 

A1 present, connections between 
emerging industries and other sectors, 
which are potential users of technology, 
are limited. Although the practice of treat- 
ing ancillaries is widespread in Karnataka, 
the latter are usually in lower technological 
areas and often do not have independence 
and resources to compete with the parent 
or push technological development in the 
sector. Hardware companies, for example, 
develop most of the software for their 
needs internally, although this can be done 
more efficiently by independent software 
companies. Chemical and pharmaceutical 
companies rarely do joint work with inde- 
pendent small biotech companies, like 
Biocon. This lack of interaction prevents 
development. of synergies between dif- 
ferent industries in the state and does not 
allow h a t a k a  to fully capitalize on the 
resources of its existing industries. Efforts 
to better Iink emerging-sector companies- 
with the needs of Karnataka's economy 
and its existing companies (e.g., encourage 
biotechnology production to increase 
productivity of Karnataka's agriculture and 
pharmaceutical companies) can yield 
major benefits to the state. 

Internal R&D expenditures of 
Karnataka's emerging-sector companies 
are higher than the industry average but 
low in comparison with the same industries 
in the United States (3% of sales, com- 
pared with 1070 in the United States). 
Thus, R&D resources of Karnataka's 
universities and research labs will play a 
major role in ensuring the technological 
competitiveness of these companies. 
Emerging-sector companies are the 
greatest potential users of university and 

laboratory reseaidi. Iioi od\  h i e  +k 
technical needs of these companies are - 

pea: b u ~  also beca~se  their personne! 
often come from universinresearch back- 
grounds and are open to working uith 
these institutions. 

Iarnataka's emerging industrial sector 
faces needs for medium-rerm problem- 
focused and product-development- 
oriented research ?his problem-focused 
research is typically on technical issues that 
are narrower and more practical than na- 
tional laboratories are used to doing. 
A software company, for example, might 
want research on anificial intelligence a p  
plications to industrial processes. An 
electronics firm might want research on 
very large scale integrated circuits or 
microprocessor architecture for computer 
workstations. A biotechnology company 
(typically a subsidiary of a pharmaceutical 
or chemical firm) may want research on 
fermentation technology for specific 
chemical production, or development of 
monoclonal antibodies and DKA probes 
for medical diagnostic applications. 

Emerging-sector firms have a high de- 
gree of respect for the personnel of the 
leading Karnataka technology institutions, 
whether ISRO, NAL, or fLSc The common 
complaint among emerging-sector 6rm~ is 
lack of a market-sensitive R&D capability 
that can provide a crirical mass of technical 
research support to a number of firms. 
h a t a k a  firms want R&D resources that 
represent international levels of capabiiy 
in fields such as sofrurare engineering, 
computer systems, and advanced 
materials. Karnataka jixms, inother words, 
want R&D institutions outside their own 
walls that they can 011 on at need but do 
not have to support on a continual basis. 



Karnataka firms believe that these 
respected technology institutions are more 
eager to do studies in the fields preferred 
by their staff than in areas related to the re- 
quirements of the emerging sector. This 
belief could easily be true and is quite un- 
derstandable, given the history of the 
development of national laboratories and 
technology centers. They were organized 
to supply technology developments to an 
economy that was not very sophisticated 
and did not have extensive competitive- 
ness. As competition in national and inter- 
national markets has increased in the 
emerging sector, the need for more sophis- 
ticated and more focused research has 
grown. 

Ie sum, emerging-sector firms believe 
that there is not so much a lack of skills 
overall as there is a lack of concentration of 
skills in the delivery of R&D services 
responding t o  key areas  in  which 
Karnataka's industries a r e  growing. 
Emerging-sector industries want services 
that will help them become competitive in- 
ternationally, not only at the national level. 
These companies want a "window" on 
world technology. Attaining the desired 
level of focus and response to industry 
needs may very well require either changes 
in the organization of existing R&D in- 
stitutions or possibly creation of a new 
R&D enterprise for the future. 

Emerging-Sector Needs for Human 
Resources 

Emerging industries in Karnataka re- 
quire a combination of entrepreneurial, 
technical, and management skills allowing 
them to not only take necessary risks and 
stay on the leading edge of technology, but 
also tailor their research to market needs. 

Companies in ernerpng in iwi ies  recjiii:e 
fiexibiliry from their personnel to be abie 
to respond to frequent technology and 
market changes. Flexibilir). on the part of 
the company and its personnel is probably 
one of the key factors for these companies' 
success. 

~arna taka ' s  companies are generally 
satisfied with their ability to hire scien- 
tistsiengineers from local colleges and 
universities. Most companies, however, 
believe that the training provided by col- 
leges and universities is too abstract and 
does not qualify graduates for immediate 
applied work. For example, there are few 
engineering software schools in India. 
Many schools teach traditional systems en- 
gineering and programming, but not 
enough institutions focus on bachelor's 
and master's level engineering and com- 
puter science courses. 

Many emerging-sector industries have 
internal training programs for their new 
hires lasting from 6 months to a year. Tata 
Consultancy Services (TCS), for example, 
has a sophisticated year-long training 
program, combining instruction with ac- 
tual work experience. The program is so 
successful that TCS is planning to market it 
to other firms. 

To perform research in many emerging 
sectors today requires multidisciplinary 
skills that Indian graduates often lack. 
Biotechnology research, for example, re- 
quires a combination of chemical and 
biological expertise; computer science re- 
quires knowledge of mathematics and en- 
gineering, as well as skills in modeling, 
simulation, and analysis. Karnataka's com- 
panies believe that there is a scarcity of 
graduates with such multidisciplinary skills 
in the state and overall in India. 



.4lthough emerging-sector companies in 
&mataka do more technology planning 
and monitoring than their counterpans in 
expanding and transforming industries, 
they also feel the need for more personnel 
ulth RGcD management and technology 
forecasting skills. Such personnel are 
needed to plan, execute, and evaluate the 
progress of R&D activities. R&D 
managers should combine technical main- 
ing with commercial acumen to assure that 
a firm's R&D activities match the needs 
and oppomnities in the marketplace. 

Emerging-Sector Needs for Finance 

Capital for financing R&D, especially in 
the early stages of product development, is 

one o i  the c r i t i d  factors for success ir. 
emtrging seaorCThe financing require- 
ments of I h x m h ' s  coapmies differ sig- 
nificantly between smaller start-up 
companies and divisions of large estab- 
lished corporations operating in emerging 
sectors. The latter usually have access to 
the resources of the larger company. The 
former. however, need better access to 
venture and risk financing in early stages of 
development. The provision of risk capital 
should also be combined with management 
support for the start-up. In addition, it is 
necessary to create better mechanisms for 
funding and writing off R&D expenditures 
of emerging companies -i.e., R&D 
limited partnerships, corporate invest- 
ments. etc. 



EMERGING INDUSTRIES 

Sonwsre industry 

The software industry is one of the fastest-growing industries in Lrnataka and worldwide. It 
is closely linked with the development of electronic hardware equipment and grouth of of- 
fice and production automation in the economy. The industry currently consists of four major 
segments: 

Custom software and contract programming (consulling sector). 

0 Packaged software for specific applications (banking, airlines, apparel, etc.) 

Integrated systems for production planning, control, and engineering. 

Systems and utilities software, including operating systems, compilers, data base manage- 
ment systems, and software productivity tools. 

In the United States, approximately 31% of about 4$00 independent software companies 
provide professional services and contract programming; 43% provide software packages, 
and 26% provide integrated systems. Although hardware companies previously performed 
s o h e  design internally, in recent years, the number of independent software companies 
has gown si@~cantly, as have the number of arm's-length cooperative agreements between 
hardware and software manufacturers. 

Traditionally, software manufacturers have been differentiated by the type of system for 
which they designed software, i.e., those designing software for large-scale computer sys- 
tems, medium-scale systems (minicomputers), and personal computers. Currently, these 
three systems are converging. As personal computers become more powerful, divisions be- 
tween companies in the three segments arc blurring, with many software companies having 
to produce an integrated range of products. 

Karnataka is viewed by both foreigners and Indians as a center of excellence for software 
desip, with several well-known multinationals relying on Karnataka's companies for 
software design and services (e.g., Citicorp, American Express, Tektronix). Karnataka's 
software industry encompasses a broad range of products, representing all of the industry 
segments described above. Such products include packaged software for banking, medical 
diagnostics, and apparel manufaawing, and operating systems software for micro and 
mainframe computers. 

Karnataka's comparative advantage in the software field stems from its high-quality labor 
force, available at a relatively low cost (on average, one-tenth to one-fifth of that in the 
United States). The productivity of Karnataka's design engineers is low, however, because of 

... insufficient applied training in design and development and the absence of state-of-the-art 
design took. This low productivity significantly narrows the cost differential for some 
software products. To design system software in India may cost only 30% less than to do the 
same task in the United States. 

Software companies are d r a m  to Karnataka by its pleasant climate and supportive govern- 
ment policies, and by the proximity of universities and technical colleges. Many software 
start-ups are in the area, several started by Indians who have been educated and have worked 
in the United States. Company agglomeration promotes a dynamic and growing s o b a r e  in- 
dustry, in many ways similar to California's Silicon Valley. The software designers/engineers 
are very mobiie; various formal and informal channels for communication between profes- 
sionals in different companies exist; the potential for spinning off new units is good. The 



agpiomcmtim d nfwarc  cnmpanm a h  promoles uacmtve transfer of r c c h n d ~ ~ y  &- 

m e n  companies and spurs innmarion and ~ T O W ~  in tne indmtry. 

A spccial feature of brnatah ' r  software industry is& orienlvion toward f o r e i g n m a r k  
Because office and production automalion in India is nor uidesprcad. major markel< for 
software produns arc not in lndia but overseas, particularly in the Cnited States. 
Earnataka's software companics must therefore market in developed countria; howcacr. 
their overseas marketing eflorts are k ~ r c i e n t ,  largely because of insuK~aem funds. Mosr of 
Karnataka's software companics rely on foreipl partners for marketing. As a result. projcds 
undertaken by these firms generally involve sending pro[ercional reams to foreign customer 
sites for speafic assignments and for T w d  periods ol time. Often I;arnatab's s o h e  lkm 
have exported more people than actual programs. Thus, unlike the U.S. sofrware ind~rrl . ,  
where most Crrms design and market packaged s o h e  and integrated systems. the majority 
of Karnataka's software industry is involved in the less profitable pan of the business- 
software consulting and services. 

The situation is likely to improve as Karnataka's companies learn more about US. and other 
developed countries' markets through tie-ups with foreign parlners. Every software company 
in the state has a number of such cooperative agreements. which allow Indian cornpanics to 
stay abreast of the latest overseas technologics (foreign partners rephlyprovide samples of 
the latest software products). Through these panncrsbips, Indian Cums can also learn about 
the US. market, making it more feasible for them to establish independent operations in rbe 
future and to market to foreign companies in India. T o do so, h o m r ,  Karnataka's fvms =ill 
need to spend signScantly geater amounts on marketing. In the United States. a major part 
of the cost of sofnvare development is attributed to marketing efforts-rut mark- 
debug.&& and adapting to spedfrc customer needs. 

In India, the g o d  of Karnataka's software companies will depend greatly on the develop 
ment of the indigenous hardume industry, as well as the pace of computerization a d  
automation in the Indian cconomy. Sofnvare for elcaronic publishiug, for cxampk repre- 
sents a huge potential market for Karnataka's companies since India has one of the &S 
publishing industries in the world. 

An inhibiting factor in the development of independent s o h e  companies in is 
the unwillinpess of large hardware makers to subcontraa sofrware design to smaller outside 
companies. The practice of creating andllarics, common in other Kamataka industria is 
practically nonexistent in the software seaor. In the United States, not only do harduare 
manufaaurers spin off sofnvare companies, but they also spin off lar~e numbers of inde- 
pendent start-ups. Low Development Corporation, for example, has spun off over M inae- 
pendent software houses 

Technology 

"The sofrware indusq is highly R&D intensive. Today, for cxamplc, software c o m w e s  
must imhs more in artjf~dal intelligence techniques (eg, voice rcu&on, image p r a -  
ing), which make software easier to use. US. software companies have substantially in- 
creased their R&D inwsrments in the last few years Ashton-Tate, a medium-sizt US. 
software company, has nearly quadrupled its R&D budget in the past 2 years, and a ~ ~ ~ c n t l y  
spends $19 million, or 15% of its salcg on R&D. By comparison, an average R&D budgc of 
a Kamataka software firm is 3% of sales. This figure is higher than the Indian industry 
average (1% to 2%) but low by international standards, and is ~ u f f i a e n t  to k p  
Kamataka's fvms on the forefront of technological developments in the xaor .  Ihus, cbe 
capabilities of local univeniticdrescarch institutes in the area of aniiidal intelligence arc key 
to continued competitiveness of Kamataka's software companies. Although IISc has one of 
the most advanced Ktirrcial intelligence centers in India, it has few linkages or joint projects 



uith liemataka's companies. Mac! of the companies' t echno l~cc  are either develo,ped m- 
ternally or in cooperation with overseas partners. 

Indian software T i  have designed some lechnolyically very sophisticated software paci- 
ages. Tata Consultanq is currently marketing a computer-aided sofiware engineering 
(CASE) package in the United States. The sofnvare was developed in Hvderahad and allows 
for a substantial increase in productivity of sofware engineers and designers Devclopments 
in CASE and i s  increased use by US. software companies are likely to increase the produc- 
tivity gap between U.S. and Indian software engineers, thus undermining India's present 
comparative advantage in the area. Access to the latest CASE software and workstations is 
necessary if brnataka's companies are to preserve their competitiveness in the sector. 

Lamataka softwarc companies require access to telewmmunications and satellite equip- 
ment, which can considerably improve their Wages with foreip partners, customers, sup- 
pliers, and information sources. In this regard, the existing telccommunicalions 
infrastructure is inadequate -there is a scarcity of telephone lines, available satcllitc conncc- 
tions (the current OCS link is slow), and facsimile and telex equipment. Establishing a 
private satellite link, as was done by Texas Instruments. is expensive and takes a long time. 
Several software companies are currently requesting aid in setting up a shared satellite link 
with the United States. 

Human Resources 

Software companies need to hire large numbers of engineering graduates at the bachelor's 
and master's levels, Although Kamataka has an adequate supply of qualified engineering 
graduates, they often do not have sufficient apptied skills and require substantial training. 
Few engineering software schools exist in India overall and in Karnataka in particular. Ac- 
cording to software industry representatives, many schools teach traditional systems en- 
gineering and programming, but not enough institutions focus on bachelor's and master's 
levels engineering and computer science. 

Most sotiware companies hemewed have internal training progams for their new hires, 
varying from 5 months to 1 year. Tata Consultancy Semces (TCS) bas a sophisticated 1-year- 
long training program, combing instruction with actual work experience. The progam is so 
successfui that TCS k planning to market it to other fims. 

Software companies prefer to hire from IlTs, but the best graduates are not available because 
most go abroad after graduation. IIT Kanpur is considered the best school for software train- 
ing. The quality of sand- t ier  graduates (e.g., Bangalorr University) is often not as good, but 
they are often more interested and trained in applied work 

In general, KarnaWs software companies have no difficulty attracting graduates from all 
over India. Bangalore is a desirable place to live; most companies offer a challenging and in- 
formal work cwiro&en~ and some give their key personnel stock ownership. The mobility 
of engineers between companies is also high-the average rate of turnover is 5% to 10%. 

Karnataka s o h  companies can also hire excellent marketing staff because many Indian 
e k e e r s  switch to marketing after graduation. This practjce allows for a good combination 
of iechnical and marketing &. - 

Like other Karnataka companies, software companies lack sufficient personnel with R&D 
management training. Some staff members can track technological developments overseas 
and prepare 3- to 5-year technology plans, but few are trained in technology planning, 
forecasting, R&D project management, etc. Sometimes sofnvare companies recruit consdt- 
ants from universities. The results of such consulting projects are often not satisfactory (too 
academic and removed from actual industry needs according to one interviewee). 



Finance 

Sohware companies have three ~ p c s  of capital needs: 

Venture or risk capital lor spin-offs and ocher newsofware wmpanies. 

Capital to h a n e  R&D. 

Capital for ovcrscas marketing and operations. 

Venture capital is a new concept in the Indian environment, and ven. few existing financial 
institutions (e.g., Keonics and KSIIDC) provide Iinancing for ri&y new ventures without a 
proven track record. However, because software hac relatively low capital requiremen& 
start-up companies can still be financed from personal savinfs and family funds hs the in- 
dustry bccomes more capital intensive, the lack of sufficient venture and risk capital could 
prove to be a considerable deterrent to the growth ol new companies. 

According to the GO1 policy, software houses can use as much foreign exchange as Lbey need 
for overseas marketing and equipment imports, as long as they undertake to brty home 
proportionately higher export earning within a set lime.The poticy calls lor fvms tonet back 
hard-currency earnings according to rigidly prescribed timetables within 4 years of the 
originai outlay. The amount of obligation varies according to the origin of foreign a c h u g e  
used: l50% for the promoter's o m  funds, 250% for borro* from government develop 
ment institutions, and 350% for Export-Import Bank aedits. This cxpon obligation places 
an undue burden on software companies. and many refuse to avail themsclvcs of offered 
financing. The ability of companies to cxpon produas has little to do with the sauroc of 
financing for hardware and overseas markcling. 

PACT offers a good source of funding for joint research and dcvelopmcnt between Indian 
and U.S. companies. However, many companies have difiiculty figuring out how to divide up 
funds because the cost differential between Indian and US. companies is great 

Telecommunications 

Karnataka is the en te r  of the tclcu)mmunications industry in India. The rapidly molr iq  in- 
dustry consists of two major sectors, each with a number of additional spedalized markets, 
The first seaor, communication systems and equipment, includes radio and relevision q u i p  
mcnt, facsimile equipment and antennas, broadcast quipment, alarm systems, duccrion, 
navigation, and pidance systems, as well as other spcdaliLed kwr  and M c  com- 
munication equipment. The second segment is telephone and telegraph q u i p m a  which 
indudes switching and switchboard quipment, private branch ex-cs (PBXs), and fiber 
optic equipment. 

The teleoommunicatians industry worldwide has bccn in a state of nnmoil for the past 5 
years This turmorl is largely the result of deregulation of several national rcleznmunica- 
tions markets, particularly in the United States. United Kingdom, and Japan; the doba lk-  
tion of competition and emergence of new competitors in the indusuy, and the m e r e  of 
teiecommunications and computer technologies. The outcome has becn a vcmendous 
proliferation of ncw telecommunications products and services worldwide. 

The existing telecommunications inhastructure in India is inadequate and tcchaolopicaily 
outdated, greatly impcdiog the overall produaivity of the Indian cconomy. India today has 
only 0 3  telephones per 100 persons, one of the lowest per capita numben m h e  .world 
Upgrading the teleu,mmunications infrasuuaure has been given priority by the government; 
in the next decade the industry is expected to grow an average of 15% a year. Growh will 



result not only from huiiding new telephone lines hut also fmrn rcpiacin~ exslug tech- 
nologies. The available exchanges ate ohen a mix of mechanicaL elewromechanical and 
elewronic technologies. Thesc denes  come from different sources and crcatc pcac main- 
tenance problems. 

Two public-sedor giants-Bharat Electronics Limited (BEL) and Indian Telephone In- 
dustries-are operating in the state. The Bangalore operation of BEL accounts for about 
60% of thc {oral production. BEL manufac~ums defense communication, broadcasting. and 
other telecommunications equipment. Indian Telephone Industries is the premier organiza- 
tion in the country in telecommunications, manufacturing telephone exchanges, telephone 
instruments, transmission equipment, microwave equipment, and telemetry and telecontrol 
systems. 

The Center for Development of Telernalics (C-DOT) is another of Karnataka's assets. This 
organization is developing indigenous telephone exchanges suitable ior lndian needs. 

Private-sector companies are also active in Karnataka's telecommunications sector. Tata 
Electronics manufactures video mappers and tactical display uni~~Iconsoles. Larson and 
Tubro has set up a plant in Mysore to manufacture electronic private branch exchange 
(EPABX). Bharat Heavy Electricals, Hindustan Brown Boveri Limited (Mysore), and 
ethers will manufacture EPABX developed by C-DOT. 

With the technical support from major public organizations, several small-scale industries 
have gown in the state. C-DOT has created a large number of ancillaries, which provide the 
company with electrid, mechanial. and semiconductor components. BEL's Bangalore 
complex has 19 ancillaries in the state. With the help of KSIIDC, it has started 20 new in- 
dustrial buildings that were relegated to ancillary status. ITI has over 30 ancillaries in the 
state. 

Keonics has also been instrumental in the development of the state's telecommunications in- 
dustry. In a joint venture with Swede Ericsson of Sweden, it has started a plant to manufac- 
ture telephone instruments. Keonics also manufactures VHF wireless communications 
equipment in collaboration with Marconi of the United Kingdom. 

Several major government labs and research organizations are developing telecommunica- 
tions technologies in Karnataka. Electronics and Radar Development Establishment 
(ERDE), the premier institute in the field of radar development, is located in the area. 
Research, development, and pmducrion of satellites, including communication satellites, are 
carried out at the Indian Space Research Organisation (ISRO) in Bangalore. 

Technology 

Thetclc~rmmunications industry is rapidly advancing in both the produrn and processes it 
encorn-. Producf niches are broadening to include information systems and voice, data, 
and graphics transfer systems. Fiber optics technology is revolutionizing the industry, allow- 
ing gram volumes of information to be transmitted over hair-width lints. High-speed, 
large-capacity, and multimedia functions continue to be the focus of technology efforts in the 
indusay. Karnataka's telecommunication companies must invest in these technologies to be 
compcutive. 

Until recently, Karnataka's telecommunications equipment suppIiers relied on foreip sour- 
ces for technology. In some areas, however, successful indigenization of product develop- 
ment (e.g., telephone exchanges) is now taking place. C-DOT has developed a 128-line rural 
automatic exchange (RAX) and its 128-line electronic PABX is ready for field trials. ITI has 
developed an indigenous EPABX and recently a sophisticated integrated local and trunk ex- 
change (ILT) utilizing state-of-the-art techniques for operation and maintenance. However, 
foreign companies still serve an important role in trmferring switch technology to 
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Earnrcaka's companicr. In the p r i n t ~  s c ~ o r ,  tcchwlos?. from GTE Belgium, J u r m c  
Schncider of Frana, and Oki of Japan h s  heen giwn to Lc cornpaores for manufaaunnf 
switch equipment. 

For telephone equipment, many of Karnataka's companies are relying on foreign tcchnol- 
ogy-Swde (India) Teletronics L i t e d  u 4  manufacture elearonic push-hutton phones 
uith Swtdish coliaboration; another company is setting up a plant in Mysore for the 
manufacture of telephone instruments with Siemens technology. The lTI-BEL comonium is 
negotiating with Nippon Electronics of Japan for the manufaaure of digital minonave sy- 
terns. The license for manufacture of optical liber links to be undertaken by IT1 is likely to 
come either from NhT, Denmark or STC Telccom. 

More technolop'has been transferred from government research labsto industryin telccom- 
munications than in other sectors. However, the transfer is usually between a government or- 
ganization and a large public (sometimes private) Indian company, rarely to smaller private 
T I .  With the assistance of ISRO, for example, IT1 has begun to manufaaure terminal 
equip men^ including earth stationg required for satellite communication link Tam 
Electronics manufactures video mappers and display consoles for radar using technology 
from the Elearonia and Radar Development Establishment (ERDE). Although some tech- 
nology transfer exists, the volume can be expanded to indude more small and medium-size 
companies. 

One of the peatest bottlenecks for Karnataka's telecommunication companies is a lack of 
sufiicient high-quality suppliers of semiconduaor components. Because Karnataka has no 
large-scale manufacturers, the quality and cost of semiconductor produas greatly kg behind 
what is available on world markets. Small-sde ancillaries set up by lTI w d  C-DOT usually 
produce low volumes and cannot afford the latest equipment and materials to ensure bigh 
qualiIy. 

Human Resources 

The industry requires a high depee  of engineering skills, rangins from the most sophisti- 
cated levels of R&D in circuit design, sofrware engineering and materials r-ch to the 
specialized technical skiUs needed for manufacturing and installation of system, as well as 
marketing and management skills. Although Karnataka's companies are able to hire su5 -  
cient numbers of qudified engineering graduates, these people often lack applied mining, 
and telewmmunication companies have to invest considerable amounts in uaining. Like 
f m  in other cmergiugscaors, tclecommuaication companies lack sufiiaent RgrD manage- 
ment, technology forwtin& and modeling skills. 

Finance 

The telewmmupication industry is bewming increasingly R&D and capital intendvc. Rg;D 
spending by Kmmaka's larger public and private companies is relativtly high (be- 3% 
and 4% of &). Smaller suppliers, however, do not have s d i a e o t  funds for R&D and . 
produd enhancrmmt-a f a a  that often result in poor-quality and high-priced p r o d u u ~ h -  
diaries rely hgc ly  on parents for the latest technology and do  not engage in suffiaent inde- 
pendent R&D. Bener access to finanaal rcsowccs for smaller units can all&te the 
situation. 



Computers 

Karnataka k a leader in the rapidly growing Indian computer industry, and funs within the 
state produce mini- and microcomputers. as well as peripherak such as disk drives, storage 
devices, modems and printers. The electronics indust? in Kam-taka accounts for 30% of 
India's electronic goods production. The state has even created an "Electronics City" near 
Bangalore where many electronics manufacturers are concentrated. 

The global computer industry has witnessed major technological changes that have resulted 
in dramatic improvements in the pricelperformance ratios of computers. Today, personal 
computers have the raw processing speed ol mainframe computers of a decade ago. At the 
same time, rapid advances in integrated-circuit technology and drastic decreases in the price 
of memory chips have led to sharp dedines in the prices of computers. The personal com- 
puter is now a commodity, and the main diiferentiating factors between various manufac- 
turers are brand-name recognition, manufacturing prowess, marketing, distribution 
channels, and price. New developments in the personal computer industry include IBM's 
new line of personal computers that will be more difficult to clone than the previous models, 
and the use of Intel's SO386 microprocessor that makes the high-end personal computer a 
very powerful and versatile machine. 

Engineering workstations and supercomputers form the emerging sector within the global 
computer industry. The former are designed primarily for use by engineers, while the latter, 
which can process hundreds of millions of instructions per second, are needed for weather 
forecasting, nuclear research, and complex simulations. The sale of supercomputers in the 
international market is a politically sensitive issue, with the United States aiming to quali i  
the buying nation as well as the intended application before authorizing the sale. 

Engineering workstations are expected to proliferate substantially with the growing use of 
CAD. Companies like Apollo and Sun Minosystems have an early lead in this field, but com- 
puter makers like Digital Equipment Corporation, Hewlett-Packard, COMPAQ, and others 
are expected to make a strong bid for dominance in this market. Engineering workstations 
will also face competition from high-end personal computers based on Intel's 80386 or 
Motorola's 68020 and 68030 microprocessors. 

Other emerging fields within the computer industry include advanced computer architee- 
tures such as parallel processing and neural networks. The field of peripherals has also seen 
many changes in storage technology, veuor and raster plotters; thermal, ink-jet, and laser 
printers; and scanners. A key global trend in electronics manufaawing is the increasing use 
of surface mount components, hybrid components, and multilayer and 5exiiie printed circuit 

: boards. These developments will further miniaturize designs. 

Technology 

. The computer industrywithin India is an emerging sector driven primarily by imported tech- 
nology, including value-added components for Indian brand computers and foreign brands 
sold by local f&. Most research &d development within Indian Lmputer firms focuses on 
emul&g existing p r o d u q  developing enhancements to existing products, and in some 
cases c o m b i g  sotiware to d m i o p  effcaive turnkey systems. Many of the electronic com- 
ponents are imported but arc becoming increasingly available within India. Government 
rules require companies to offset the cost of imports by exporting computer hardware. The 
United States is regulating the outfiow of state-of-the-art computer technology for national 
security reasons, however. 

The emerging computer industry in Karnataka will need to develop many capabilities over 
the next few years. Karnataka will need to progressively indigenize the manufacture of com- 
puter components such as memory chips, as well as develop engineering workstations for 
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op to prduce enginering dr&inFr. ~;arnat&a's computcr pehpberirlr &dustr?. must keep 
oace with advanocs in storage detice technologies such as optical dirks. Develonments in 
k a c e  mount technolog c~mponents and plaGment equipment also nced to k Aonitored 
and assimilated in a few years. A major application area for computers in India is pr- 
control. Computer hardware and software need to bc designed for on-line pr- control 
applications in a variety of industries to improve proccss cficicncies. reducc energ). con- 
sumption, gather process data, maintain control, and promote safety. 

One way to indigenizc the development of computcr hardware is to atlraa nonresident ln- 
dims working in US. computcr fums back to India to work on product development in 
&mataka's computcr companies. Also, the graduates of rarious 1% parriarlarly at h- 
pur, and IlSc are excellent candidates for creating slrong rescarch and development func- 
tions. The computer components seaor can bc gradually indigenid Lhtough the planned 
establishment of plants LO produu. semiconductor devices, integrated circuits, printed circuit 
boards, and plastic and stamped metal pans. 

Human Resources 

The state's computcr industry hires graduates from the IlTs. IISc and cuginecring colltpcs 
Altbough the availab'ity of good c m p l o ~  is not considered a problem, their vainjnS n- 
quirement is. Wipro has a formal 9-month training program in computet *ems and cor- 
porate values. Hinditron Computers sometimes sends high-caliber recruits to the United 
States for uaining. Tbe state's computer industry maintains dose links wiKh the educational 
institutions that supply bachelor's and master's degree holders in e lcdca l  e t l p n e e ~  and 
computer science. The industry is charaacrizcd by the high mobility of irs proftssjonal work 
force, akin to Silicon Valley in the United States 

To kcep abreast of rapid technological changes in tbe global computcr industry and do re- 
search and development work, the computcr industry in Karnataka needs to amact the very 
best elecvical etlpneers and computcr scientists. Because of the relatively high job mobility 
of technical professionals in the industry, companies also nced to devise way; to retain 
employees and reduce m o v e r .  An imponant soma of technical t a l a  for the indus- 
would be nonresident Indians wishing to r c m  and work inIndia after compleringeducation 
and acquiring relevant work upericna in the US. computer i n d u . .  Also nceded will be 
elearonic technicians for testing, repair, and laborafory work. The state's polyIcchaia and 
vocational training institutes should be reticd on to produce printed circuit board l a v  
designers and electronic technicians. 

Many of the technologics are capital inteasive, and for an emerging indusuy in India like 
mmpntas and peripherals, the sources of capiral would cpically be the parent company (i 
the parcat is an cstablirhcd large company that is diversif?iog), the state government and its 
apcncics, and foreign quiw partners. The venture capital indwry is not developul enough 
to be a SOUTOC of risk capital for new ventures in high technology. 

Although Karnataka does not have a biotcchnology i n d m  as such, it bas a number of in- 
stitutions and companies that can serve as a basis for its future developmenr in the state. 
Despite much excitement about the promises of biotcchnology, the industry is still in an 
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embryonic stape with very few companies ahic to inlroducc commercid producls. This situa- 
tion is due largely to the long-term nature of biotechnolop research and a lenprhy p r ~ c e s . ~  of 
rcgdulatoy approval for new drugs and processes in many countries. At present. the biotech- 
nology industry is divided into four main sectors, each with a different profitability record: 

Huntm diapostiu-This sector encompasses innovative diagnostic testing devices. Cur- 
rently, this market segment is the most profitable, largely because development of diag- 
nostic products (e.g., pregnancy detection kits, blood pressure tests) does not require high 
R&D investments and long lead times. 

Humm rheraputiu-This sector includes complex pharmaceutical products produced 
using new genetic engineering techniques. Companies in this sector spend more on R&D, 
require longer time frames to bring products to market, and face higher regulatory bar- 
riers. At present, therapeutic firms are highly science and research driven, with very feu' 
products reaching the market and enjoying commercial success. In the long run, biotech- 
nology f m  in human therapeutics will have to compete with established pharmaceutical 
fims. Many pharmaceutical f m ,  in fact, have started internal biotechnology programs; 
almost every exkting pharmaceutical fum has a number ofjoint research and cross-licens- 
ing agreements with smaller biotech companies. 

Agri-rech-The sector encompasses products to treat plant and animal diseases, 
strengthen resistance to en~onmental  factors, and improve seeds and productivity of 
livestock. As with human therapeutics, companies in this sector are blazing new sdcntifii 
trails, with few products reaching commercial success yet. 

Biotechnolog. suppliers-The industry indudes companies producing biologic feedstock, 
nutrients, equipment, and instrumentation for internal marketing to the industry. 
Development of this industry segment is l iked to the development and demands of the 
other three bioteehnology sectors. 

Overall, the biotcchnology industry is extremely R&D intensive. R&D expenses as a percent- 
age of total costs average around 30% per company. Thus, one of the major issues for smaller 
companies is having sufficient capital to fund R&D. Often such funds come from larger 
pharmaceutical, chemical, or food companies in the form of joint ventures, R&D limited 
partnerships, and other forms of alliances with biotech firms. V i a l l y  every biotech fum in 
the United States has 5 to 10 cooperative agreements with larger f m .  The benefits of such 
arrangements are evident to both partners: smaller companies get needed funds to continue 
research and gain access to the larger f m ' s  marketing and distribution network larger h n s  
gain knowledge of technolcgies that can be applied to their product lines or used for diver- 
sificatioe 

The majority of the 400 biotcchnology companics in the United States face a dilemma: the 
need to invest in long-term R&D projects with greater future payoff versus the need to show 
current profits, particularly for public companies. Most biotechnology companies, while in- 

vesting in glamor* -chartas (like r e c o m b i t  DNA), also continue to work in less 
glamorous biotech applications (like tissue culture). 

Karnataka does not truly have a biotcchnology industry yet. A few pharmaceutical 6rms are 
starting to work on biotcchnology applications (e.g., Astra-DL). These firms have good 
science capabilities and, through joint ventures with overseas biotech companies, may serve 
as the basis for a future biotechnology industry in the state. A few small biotechnology firms 
(e.g., Biocon) are focusing on production of enzymes and feedstocks for chemical produc- 
tion. These are generally considered less technolo&ally advanced and less profitable sectors 
of biotechnology. 

As with other emerging industries, biotechnology cannot develop in isolation from other re- 
lated industry sectors in the state -chemicals, pharmaceuticals, food processing, agriculture, 
etc. The application of biotechnology techniques by these firms, combined with their willing- 



.- ncss to lovest in new produag will ulrimatel~ drive the development of the bccb--in-- -_: 

dusty in the state. At present, m a t a k a ' s  pharmaceutical and chemical companies art not 
actively looking at applications of new ferrncntation technolugics for production: most are 
not yet current proccssinf technolopes (c.g.. feu- have computer p r m <  cont~)k). 
Grcatcr interaction between existing biotcchnolg' and established chemical. food pr-. 
ing. and pharmaceutical companies may be important in c n c o u r a k  biotcchnolq~@ulh.  

ln addition to synergisms between biotcchnolog?. companies and larger umblished Grms. 
nvo othcr factors have been crucial in the devclopmcnt of the industn. in the Uni td  States. 
First, the availability of venture capital led to the grouih of start-up biotechnolg' com- 
panies. Second, most biorechnolosy breakthrough came from universities (e.& Stanford's 
geneticengineering techniques), and many companies were founded by academics who corn- 
bined scientilic and entrepreneurial skills (one of the founders of G t q  for cxamplq n-as a 
University of California. Berkeley, professor). 

The interactions between companies and universities also play an imporlant role in industry 
development. Every biorcchnolo&y company has working relationships with four to five 
universities, ranging from consulting arrangements to joint development work. Although the 
biotechnology industry in India may develop dilrerently, all thrce-Sinkages with esrablirhed 
companies. strong capabilities of local univcnihcs, adability of fmmcing-are necessary 
elements of h a t a k a ' s  infrastructure for the industry. 

Technology 

Depending on the specific biotechnology seaor, companies need access to a broad  rang^ of 
technologic$ ranging from rceombiiant DNA to plant and animal tissue culture. Comp&cs 
engaged in manufaciuing biotechnolog produrn also require howlcdg~ of bitxhemical 
engineering and processing. 

At presenl, those Kamataka companies interested in biotccbnolw applications are IwkjnS 
to foreign companies for technology (Astra and Farmacia of Sweden, Genentech of the 
United States). Some fums are also anempring to develop technology ind$enously. Unifed 
Breweries Group, for cxample, bas founded the Vinal Mallya Scien&c Rcsearch Founda- 
tion in Bangalore with the purpose of engaging in biotechnology rcwarch. IISc B a d o r e  
can also serve as a base for future activity in the sector. USc has an cxccllent animal research 
lab and one of the most advanced facilities for oligonudwtide synthesis, which p l a ~  an im- 
ponant role in molecular biology and genetic engineering. At present, howvcr, there is linle 
interadon between the academic labs and Karnataka's industry. 

The areas in which biotccbnology companies in Karuataka are l a m  expcrriw mdude 
pr- technology for dowtrcam produdon and produaion scale-up. In addiuoxi, they 
report diff~culty monitoriig tcchnol@cal developments worldwide and gening a m  to 
rccent research data. 

Human Resources 

Biotechnolosy L a multidisciplinary area, which rquircs a range of human resourc skill& 
including molecular biology, chemistry, physics, and pharmacology. Because the ind* is 
extremely science driven, companies need to hire graduates at master's and d o a o d  ltvek in 
these areas. The Indian Institute of Saence, Bangalore, is one of the few centers in the 
country in which the Depanment of Biotechnologf has launched an innovative program for 
the teaching of biotechnology. The students for the progam are sclcued nationally and are 
provided with scholarships from the Depanment of Biorechnology. 



Existing biorcchnolop companies repon no difficulties in fidtng the n d e d  research d e n t  -:.: 
from either lISc or the Institute of Biotechnologli. Kew Delhi. However. as the biotechnolq 
industry in the state grows, it might hecome harder to find qualified pcoplc. 

Finance 

Financing does not represent a problem for large chemical or pharmaceutical companies 
planning to engage in biotechnolog), activities. Small biotech companies in h n a t a k q  
however, have trouble obtaining needed financing, especially for production scale-up and 
purchase of the latest laboratory and production equipment. One of the major sources of 
finance for U.S. biotech companies-R&D Limited partnerships-is not available in India 
because of regulatory restrictions. 



Expanding-Sector Industries and Their Needs 

In expanding industries. product 
categories and markets are well estab- 
Iished. products are standardized and can 
be manufactured in large volumes, and 
there are many well-established com- 
petitors in the market. Competition in ex- 
panding sectors centers around companies' 
ability to grow with the market, i.e.. 
preserve their market share, expand their 
product lines, and introduce new products 
and nexT generations of existing products. 
The need to grow often takes companies 
into international markets, and it is at this 
stage that many companies establish inter- 
national operations. 

Companies in expanding industries may 
also expand into adjacent product lines and 
services to integrate their products into a 
system. This strategy allows companies to 
offer customers significant added value 
and provides customer loyalty. An example 
of this strategy is IBM, a computer 
manufacturer, joining with CBS and Sears 
to offer customers various data services on 
IBM computers. 

Whereas manufacturing and marketing 
are of marginal importance in emerging 
sectors, in expanding sectors these two 
functions assume primary imponance. Be- 
cause the volume of production is larger 
and products are standardized, companies 
begin produa'differentiation on the basis 
of cost and quality. The better and the 
more efficient are the company's manufac- 
turing and production facilities, the lower 
are its costs per unit.Thu$ companies in 
expanding sectors need to invest in the 
latest manufacturing technologies - CIM, 
robotics, etc. 

Among the major industries of the 
expanding seaor in Zarnat3ka are the foi- 
louing: 

Pharmaceuticals 
Automotives 
Processed foods. 

The infrastructurd needs of these com- 
panies center around availability of resour- 
ces to sustain growth and engage in 
efficient production and manufacturing. 

Expanding-Sector Needs for 
Technology 

Karnataka's expanding-sector firms 
make use of a variety of technology resour- 
ces. Not unlike expanding sectors in the 
United States, expanding sectors in India 
typically have more resources &an the 
emerging or transforming sector to bring 
to bear on competing in the marketplace. 
However, also like U.S. expanding-sector 
firms, these firms spend less on applied re- 
search and more on end-stage product 
development and marketing. The larger 
expanding-sector firms, in automotives, 
specialry chemicals, and processed food, 
each have their own technology sources 
within their companies. Mosr of these 
firms have not focused extensively on 
R&D before and invest very little in it 
today. (Firms in pharmaceuticals, however, 
apply far more resources than t5ose in 
specialty chemicals or food processing in 
India) As a result of this tradition, expand- 
ing-sector firms will continue to grow with 
low expenditures on applied research as 
long as there are few competitors. 



Tne modest level of technolop used in 
expanding industries and the lack of com- 
petition allow them greater leeway in plan- 
ning their  technology development 
activities. Most take the tried and true 
route, whether it means using the same for- 
mula for detergent and soap used for years 
or copying products made by overseas 
producers and selling them into regional 
markets. Product R&D fluctuates with an- 
nual budgets, and there is little emphasis 
on research that is not designed to improve 
products or production. 

An important area of concern for 
Karnataka's companies is inadequacy of 
their manufacturing and production tech- 
nologies. This a rea  is neglected by 
Karnataka's universities and colleges. It is 
often impossible to find qualified person- 
nel in specific areas - eg., production con- 
trol ,  product ion scale-up. Very few 
companies use the latest manufacturing 
technologies, including CNC, flexible 
manufacturing, and CAM. 

As a result, some expanding industries 
are customers of the research institutes 
and labs in Karnataka. In fact, these in- 
dustries were the ones these centers were 
originally designed to serve when initially 
formed. Key institutions for the expanding 
sector have been the Central Machine 
Tool Institute, the Central Power Research 
Institute, a n 4  in some cases, the Central 
Food Technology Research Institute. 

These centers' skills and service struc- 
ture were, and perhaps still are, well suited 
to the types of organizations they have 
served. However, even those firms that the 
technology centers have served are finding, 
as their businesses mature, that the tech- 
nology centers are either not interested in 
their problems or are not able to respond 

their specific needs. In fact, man!. e i ~ a n d -  
in$!-sector firms have a specific need for 
more sophisticated technolop capabilities 
in planning the deplo.ment of automation 
in a plan;to improve productivity or to 
conduct product upgrading and develop- 
ment of new products. Thus, as expanding- 
sector firms mature in India and the 
markets they operate in become less 
protected, they too will need increasingly 
sophisticated R&D and technical assis- 
tance to modernize and compete in domes- 
tic and overseas markets. 

The scope of needs for new R&D assis- 
tance appears to be related to the cor- 
porate structure of the expanding firm. 
Many expanding firms in Karnataka, for 
example, are joint ventures with European 
companies. These relationships provided 
technology equipment and skills to com- 
panies early in their development. Today, 
most joint ventures have far more limited 
relationships with their partners, neces- 
sitating that the Indian company expand its 
R&D capacity. Because they have faced lit- 
tle competition in the past, the drive to 
build capacity in R&D has often been 
limited to narrowly d e h e d  and practical 
fields. In most cases, technological advan- 
ces have focused not  o n  developing 
breakthroughs in  the industry, but on 
modifications that suit the needs of 'cus- 
tomers in the Indian marketplace. Joint- 
venture companies are likely to  have a 
reasonable organizational capability that 
can be built on to expand R&D in the fu- 
ture or to do new work with R&D institu- 
tions. 

Large public companies, on the whole, 
have better-structured R&D activities than 
their counterparts in the private sector. 
They also engage in more technological 
and strategic planning. Companies like 



i3HELand HhlTare m;.io: buyers ofR6;D 
from government research labs and univer- 
sities. Relationships between large public 
companies and research institutions in 
Karnataka are often the result of mobiliy 
of top-level management personnel be- 
tween these institutions and personal 
relationships between them. The transfer 
of R%D between public companies and 
government research labs is also en- 
couraged by the government. However, 
some of the larger private holding com- 
panies, such as Tata, have actually recog- 
nized the potential for developing private 
R%D and consulting practices for Indian 
industry. These larger companies will, over 
time, probably be a poulng consumer of 
R&D services, like the emerging-sector 
firms, if India's industries enter interna- 
tional markets. 

Overall, expanding-sector companies 
believe that technologies coming out of re- 
search labs and universities are "paper 
technologies"; i.e., they will require 3 to 5 
years to result in commercially viable 
products. There is a general perception 
that research organizations are not inter- 
ested in this late stage of development and 
often do not have capabilities for i t  

Karnataka's expanding-sector com- 
panies at present do not have sufficient 
capabilities to monitor technologies 
workiwide, particularly in adjacent areas 
that might affect their products in the long 
run. This iibility may lead to delays in in- 
vestments needed to stave off maturity and 
obsolescence. 

In sum, expanding-sector firms are like- 
ly to be amajor source of demand for R&D 
service around moderately sophisticated 
issues in the future. These industries need 
to be helped to recognize that they have 

R&D needs tha: cm be met h!- techoio_m- 
suppliers. In the medium to tongterm, rbey '. - 
will be mainstrem R&D customers in 
famataka for research in new mareria15 
and processes. as well as for production 
technology innovation from a variep of 
sources in  Karnataka -from XAL to 
ChlTI- if they can respond. 

Expanding-Sector Needs for Human 
Resources 

The abiiip of companies to hire suffi- 
cient numbers of qualified personnel to 
suppon growth is a key to success in ex- 
panding sectors. At present, Karnataka's 
companies do not have difficulty hiring suf- 
ficient numbers of scienrists, engineers, 
and marketing professionals. There is con- 
cern, however, that if expansion continues, 
it may become harder to fill needed posi- 
tions. As with emerging sectors, these com- 
panies lack skills in R&D management and 
technology forecasting. In addition, they 
are not getting qualified manufacturing 
and production personnel. At the same 
time, it is particularly important to or- 
ganize R&D activities in expanding sectors 
in close coordination with manufacturing 
and marketing sraff. 

Emerging-Sector Needs for Finance 

Financing is typically not a problem for 
companies in expanding sectors because 
their growth generates enough revenues to 
suppon R&D, acquisition of needed tech- 
nology, and hiring of new personnel. 
However, the depth of surrounding %an- 
cia1 institutions -i.e., their ability to offer a 
variery of debt insmunenu and financing 
mechanisms - determines companies' 
ability to hedge their borrowing risks and 



costs of borrowing capita!. Overall. India 
has an overu~helmingly loan-based system 
of corporate finance, which favors existing 
companies. The stock market is fairly un- 
derdeveloped despite increased activity 
over the past 2 years. Long-term loan 
liabilities still predominate over stock is- 
sues and securities trading as a major 
source of business capital. Although new 
financing mechanisms-debentures and 
equipment leasing-are becoming increas- 

ingly popular. many o ther  ~nnovat ive 
financing mechamsms.current~ used in the - - . -- . 
West are no: available for kinataka 's  ex- 
panding industries. The us-, oi bond and 
e q ~ i ~  financing by develop men^ banks is 
limited and there is no seconday securities 
market. Although expanding industries 
usually have no difiicul? finding capital in 
Karnataka, long-term efforts could be 
directed toward increasing the efficiency 
and reducing the cost of obtaining capital. 



EXPANDING INDUSTRIES ~. .- - 

Pharmaceuticals 

Pharmaceuticals is a growing industry in Karnataka. with several well-known companies 10- 
cated in the state (e.g., Eskayef Uh, ASTRA-IDI Karnataka Antibiotics Public Limited. 
Cipla). Several other Indian companies have pharmaceutical uniu in the area (c.g.. Rcdrilt- 
Coleman, United Breweries). 

While the market for modem pharmaceuticals is expanding rapidly in India (currently, 
modem medicine only bas 25% of the market), in developed countries growh rates of phar- 
maceutical companies have fallen. In the 1980s p o d  rakes in the industry equalled S% a 
year compared to 15% in the 1970s. Drug companies bave increasingly come to r e a h  chat 
only a new wave of innovatioq bringing sigdicaut medical advances, will offer the chance of 
renewed pow& They have turncd to biotechnology for new products and methods of drug 
desip and testing. 

A r w n t  regulatory change in the United States has caused an upheaval in the pharmaceud- 
cals sedor. In 1964, Conpcss passed a bii removing regulatory obstacles to the manufanure 
of drug on which patents had expired By the end of 1986, UO of 1983's UX) t o p s c k g  
products were out of patent, presenting the opportunity for generic Grms to make cheap 
copies. Generics found a ready market in the United States, and their sales now account for 
more than one-fih of the Americau drug market by value, compared uith 10% in 1953. The 
generics industry will cast an inacasingly large shadow over che bii pharmaceutical com- 
panies. Sales of off-patent dnys are cxpeaed to increase by 20% to 25% each to reach 
over S8 biion in 1990. 

Gcneric compctition and price erosion will spur companies toward developing neutdnt& In 
the long term, industry experts foresee the emergence of three classes of dntg companies: the 
discoverers, produdngnewdrug that expandthemarket m newdireaions; the acolyressur- 
viving on manufacturing drugs licensed from the discoverers; and a multitude of imitators 
dominating the bottom of the market with cheap versions of off-patent products. 

In Karnataka, as with the rest of India, this market smcnrre has been in edstencc for a long 
time. There are v i r t d y  no "discoverers"; most fums are either acolytes or imitator& 
primarily because of the overall regulatory environment, whicb &es little incentive to in- 
novation. Patent rules in the pharmaceutical sector do not accord sufficient proteaion-only 
processes, not aaual producu, can be patcntcd Patent enforanent is lax and imitarors are 
rarely fined; prim controls do not allow innovators to recoup their initial invesrmcnts in 
R&D. This, Kamataka companies' R&D upenditurcs are low compared piith thow of their 
US. counterparts (3% versus 5% to 10% in the United States). 

The g o d  of -taka's drug companies has b u n  based on manufaawing products 
originally introduced by multinationals or imitating thcir productr Since multinationals 
usually do not innoduce theu latest produas into India because of insufficient proteaion, 
h e  current range of drugs produced by Karnataka's companies is 5 to 10 years behind what 
is aMiiabIe on world markus. 

Although indigenous drug companies can capitalize on lower kbcr a& fewer poUuti~n 
controls, and fewer regulatory restriaions, their costs of produdon arc much higbcr than 
the international pries. In pcrcentagt terms, the range of Indian prices is c q ~ a l c n t  to 
109% to 423% of the international prices for manufacture of antibiotics vita- and bor- 
mones. 

Karnataka's drug companies, however, have produced innovations in certain areas of 
homeopathic treatments based on medicinal plants native to the area. Cipla, Bangdore, for 



example. has produced a drug lor cancer based on a locall! grown rula piant: ASTU-ID1 
h w o r h  on new aymedic medicines. 

Technology 

Karnataka's pharmaceutical companies obtain technology in three ways; 

Adapt ensting products (most common). 

License from overseas. 

Buy from research institutes (e.g., National Chemical Laboratory, Central Drug Research 
Institutc,hucknow, IISc). 

Most drug cornpanics do not have the resources 10 do basic research or to sponsor it at 
universities or government research labs. Altbough new products have come out of these in- 
stitutions (e.g., a drug to reduce blood presswe was developed at CDRI), company person- 
nel interviewed agree that most products that come out are "paper technology": 3 to 5 years 
are required to make them commercially viable and to develop appropriate production 
methods. Existing processing and production techniques in the pharmaceuticals sector are 
inadequate and lag far behind world standards. 

Drug company staff believe that the infrastructure of industries supplying the drug sector is 
inadequate. For example, the packaging and materials-handling technol&es are very primi- 
tive. Existing machines have low output; morc sophisticated, higher-output machines exist, 
but they caanot work with Indian materials. 

Most pharmaceutical companies have numerous anciUaries in the state, ranging from raw- 
materials suppliers to producers of certain drug formulations. The ancillaries usually operate 
in lower technology areas or produce products that a drug company itself decided to phase 
out. 

Human Resources 

Karnataka's pharmaceutical companies have trouble hiring skilled personnel in specific 
areas-quality assurance and material haudtiDs. in particular. Most believe that university 
education is too general and does not prepare graduates for speciftc industry tasks. Substan- 
tial on-the-job training (2 to 3 years) is requ id .  

Company staff also beiitve that the research personnel they hire are often too academic, and 
they have to work hard to interest them in applied work. Sources of recruitment include the 
University of Bangalore, IISc (limited), and IlTs. 

Finance 

The pharmaceutical industry has no special finance needs; however, removal of restrictions 
on impon of machinery and incentives for equipment replacement are necessary. 

Automotive 

The automotive indusuy in Karnataka includes makers of vehicles such as scooters, mopeds, 
motorcycle& autorickshaws, and passenger cars; automobile parts such as tires, batteries, 
pistons and piston rings, engine valves, spark plugs, distributors, starter motors, ignition 



coils. and fuel injection quipmcnt; and instrummls and paupes such as spcedomcrera aii 
gauges, and tempcrature gauges. 

Worlduide, the automobile industry is hci transformed because of chaapes in technolop 
and manufactwing methods. Here. too, the Japanese have been a major factor hecausc of 
their cxaptional compctencc in manufaaurinf. The major inroad< made h!- Japanese fvms 
into other markets, panicularly the United S ta ty  crcalcd the nrong interest in Japanese 
manufacturiq and management methods. Now the three major automobilc companies in the 
United States arc adopting many of those praaiccs. such a< just-in-time manufacturing. total 
quality control, factory automation indudig use of robots, close customer-supplier rela- 
tions, fewr suppliers, and employee involvement programs. The large number of companies 
that supply automotive parts to thwe h c c  major US. automakers arc aLw. in turn. im- 
plementing the same practices bwusc  they are expecled to supply 1W% qualiv pans, on 
time, and in small lot sizes to their customers. The suppliers arc a h  b e i i  upcued  to 
respond rapidly to requests for tooling and prototypes. 

There have also been many innovations in the designs of automobiler These indude 
microprocessor-based controls to regulate and monitor enfine performance, emkions, and 
brakes to ensure fuel eficiency and safety. The trend is soward more elearonin and scpsors 
in cars to provide the driver with timely information about the performance of the car, as wen 
as to improve safety and fuel efficiency. Other innovations indudc such fcaturrs as \ariable- 
stiffness suspensions, &wheel steering, anti-lock brakes, and twin-cam e@cs. Pka ic  p- 
are also beiig increasingly used. 

Besides changes in technology and manufacturing methods, the global automobilc industry 
indudes new producers from Korea, Yugoslavia, and Brad to join the many automakers 
from the United States, Japan, and Europe. Thus, the international market is ficraly com- 
petitive, and customers expect high reliability and quality, atvaaive options and and 
competitive priccs 

The automotive market in India was longproteacd from foreign competition Recently, the 
Indian market has opened to foreign auto companies, somc of whom have entered into joint 
ventures with Indian f m  This change should revitalize and expand the Indian auto in- 
dustry, which for a long Lime was characterid by poor quality and lack of innovation Also. 
with a growing middle clay India's automotive market is poised for considerable expansion 

Technology 

The auto industry of Karnataka obtains technology from in-house development as wen as 
from foreign sources. For example, MICO, which makes spark plug and fuel injeaion 
quipmcnt. is partly owned by Bosch, a WM German company, and its R&D chief is a Gcr- 
man national V i a n t  Tyrcs imports technology from abroad and tailors it to Indian omdi- 
tions. Amm produces batteries based on both indigenous dcs@ and imported technolw. 
It is t ~ o l o g y f r o m  France to produwnickcl-cadmium batteries. The company is 
the natian's largest exporter of batteries, primarily to the USSR 

By ciploring new technologies for & b g  and new produas, the auto companies of Kar- 
nataka an take advantage of the expanding Indian auto mark& These indude producing 
radial tires, car air conditioners, elcaronic h m  headlamp assemblies, dutch plates and as- 
semblies, brake linings, and clutch fa- In producing these pa* the state's auto wm- 
panics need to incorporate somc Japanese manufacturing muhods and thereby achieve high 
quality. The prospects for expo* auto pans exist. but doing so aili be challen& because 
of the global auto industry vend toward fewer and closer suppliers. 

The new technologies could be obtained in the short run through joint ventures or licensing 
arrangements with suitable foreign companies. The panidpation of several foreign auto 



makers, particuarly the Japanese. in jomt ventures with Indian iums coda ieaa to tine 
availability of many new technologies and to more stringent quality requirements. In the long 
run, however, hmataka's auto industr) should rely on in-house research and development 
to indigenize and improve imported technologies. 

Human Resources 

The availabilip of employees with the required skills does not appcar to bc a major issue for 
the state's auto industry. Occasionally, however, people with cenain skills cannot be found. 
For instance, Amco needed an expert in glass liber technology but could not find one. The 
company sometimes sends employees to the Battelle institute in Columbus, Ohio, for R&D 
training. 

As new technologies are pursued and product quality requirements become more stringent, 
auto companies will need highly competent design and manufacturing engineers. The latter 
typically will be mechanical or industrial engineers trained in process design, plant layout, 
material-handling equipment design, quality-control techniques, etc. Increasingly, the design 
engineers will need to be knowledgeable about new materials such as plastics, and the 
manufacturing engineers should be familiar with the methods and concepts of modem 
manufacturing. As the electronic content of automobiles inaeases, the need for electrical 
and control engineers will increase. Also, the managements of these firms should be exposed 
to global trends in manufacturing and be aware of Japanese management techniques. The 
management will need to inculcate in workers a new quality ethic and give them the training 
and the tools necessary to use statistical quality control and problem-solving methods. 

The management education needs of current and future auto executives can be met by work- 
ing closely with the IIMs to develop suitable courses. The state's technical sources, such as 
the engineering colleges and polytechnics, are capable of supporting the auto industty well in 
most areas. Training in modem manufacturing techniques, such as statistical quality control, 
may be arranged with the Foreman Training Institute, which offers courses tailored for 
manufacturing supervisors. 

Finance 

The availability of capital is not a major issue for the state's auto industry. In general, most 
ventures will be well within the means of the private sector through equity and loan fmancing. 

Processed Food 

. Demographic changes and changes in life styles are affcctLtg consumer food preferences in 
the United States. In response to new consumer trends, food companies are revamping their 
strategies and dcvtlopi& new products, packaging technologies, and distribution channels. 
Among the demographic changes driving these developments are growing numbers of work- 
ing women with less time for food preparation; decrease in household size, requiring smaller 
quantities of purchased food; rise in the elderly population with special dietary needs; and in- 
creased concern with the quality and health benefits of food. Consumers are increasingly 
looking for quaIity, convenience, and nutritional value in food purchasing. 

The processed foods industry in the United States has changed from a staid, low-technology 
business to an innovative, dynamic growth sector of the economy. A variety of new products 
have been introduced in response to consumer needs -General M i  has expanded its food 
senice offering by 50% to 150 products over the past 5 years, and Quaker Oats has quin- 
tupled its offerings to 500. Several companies have established research institutes to 



mvestqate the latest tood tecbnoloejer: Campbell joup h+r iormd h Campbeli hliaonavc - 
Institute lo resolve technical lssues relating to microwave foods and t&nvert all Camptrll's 
produas to microwavable formulations and pack* uithi? 5 years: CPC 1ntema:iond has 
established a worldwide research network designed to investipate [he demmds of 1-1- 
Customers. 

Sales of prepared foods are cutting into the sales of procsud foods. Food processors in the 
United States have responded in IWO ways: Tusl, by developing processed foods that arc able 
to compete with freshly prepared takeout meals, second, by acquiring food senice suppliers. 

Similar demographic changes and ch&ges in life S N ~ S  are taking place in lndia. although on 
a different scale. There are a growing number of nuclear families instead of traditional u- 
tended ones, often with both spouses workin& the life expeaancy has gone up with a con- 
comitant growth in the elderly population; interest in healthful foods is g r o w  large 
numbers of westernized young people are attraucd to western-s~le fast food. Convenience. 
qualify, packaging, and distribution are becoming important considerations for large num- 
bers of Indian consumers. These indude 35 million middle-dass consumers in urban a r e a  
and 40 million affluent households in rural areas. 

The potential of the processed foods industry in India is grcat. Out of about 55 million tons 
of fruit and vegetable produaion, an eslimated 25% to 30% is wasted or not u W  
economically becausc it cannot be processed quickly enough. In faa, the food pr6c+ssing in- 
dustry in lndia uses only 05% of the total production of h i t s  and vegetables, compared with 
50% in developed countries. In the past 4 to 5 years, lndia has been increasing irs manufac- 
ture of convenient ready-to-wok and ready-to-sem produas. These produas have a high 
value-added content. It is expedcd that in the nexf l2 years, the d u e  addition may increase 
from the present 85% level to more than 1M%. 

Kamataka's food processing industry at present is limited It is based on several aops gown 
in the state-rice, corn, sugar, wheat, coconut, coffee, etc Food proceving ampanics in- 
dude millers, distillers, feedstad; producers, brewers, edible-oil manufaaurcrs. and snack 
food and spice makers. One of the largest liquorlfood companies in India-United 
Breweries (UB) -operates in Karnataka However, because of government resuictions on 
indusuial expansion, UB subcontracts production of many varieties of food produas and 
brewing additives to small units. Most of the existing food processing companies in the stare 
are small. The largest flour mill, for example, produces only 300 tons a day. Karnatalra's small 
food processing units operate with obsolete equipment and technology, lcading to incffiaen- 
cy and hi& cost Consumers often do not trust small manufacturers, especially those in an 
unorganized sector, to supply good-quality food. 

The Central Food Technology Research Institute (CFTRI) operates quite independently 
from indusuy in the state. Although there arc a fcv cases of technology vansfex from CFTiU 
to small private compaaiq on the whole the industry considers CFTRI unable t o e  m 
applied research and to develop products to thecommercialization stage. CFIRL howmr, 
ha; stimulated growth of s m i  a&cultural and food pr& c o m s e s  in the 'd. w r e  

.:area. Thlg it has a good potential for scrving as a focal point for the development of the food 
procesbg indu*in the state m the Future. 

Technology 

To be internationally competitive, Karnataka's food-processing companies need acccss to 
three areas of technology: padraging food preparation, and techniques that allow for men- 
sion of the shelflife of products. Currently, Karnataka's companies arc not taking advantage 
of a wide variety of new packaging materials and technolwgies: plastics, controlled-aunos- 
phere packagiq aseptic packages, self-heating cans, etc. Vacuum-packed, self-stable, and 
refrigerated meals are new developments that ean have a great market potential in India and 



can be c a p n h d  on by ibmataka's comnanles. Sell-stable producls do not requue . 
refrigeration and last for a long time. The l a d  of need for freezing these products makes 
thcm particularly suitablc for thc lndian market. 

Karnataka's food processing companies do not have sufficient information ahout the latest 
developments in food rechnolcgy, either in India or overseas. Most do no1 have sufficient 
resources internally for technolop monitoring and planning. Many of Karnataka's food 
processing companies do not have sufficient capital for equipment upgrading. Also, ade- 
quate food processing equipment and machinery are often unavailable. As a result, most 
food production is inefficient and costly. 

Human Resources 

Karnataka's food processing companies currently lack suflicicnt numbers of pcoplc in the 
following threc categories: 

Afantcting-Research, evaluation, testing market development, consumer research, 
marketing strategy development. 

0 Production -Quality control and engheering production engineering. 

Technical-Planning, monitoring, strategy development, R&D management, food tech- 
nology. 

Finance 

The greatest gap for Karnataka's food processors today is a lack of suflicient capital for 
equipment upgrading. Because most of the food processing companies are small, they lack 
sufiicient internal resources and often cannot obtain outside funding to fill these needs. 



Transtorrning-Sector Industries and Their Needs 

The transforming-sector includes in- 
dutries in which both the product and the 
production methods are changing or have 
changed radically. The result is that the in- 
dustry is no longer the same. 

There are several reasons for industry 
transformation. The most common one is 
the emergence of new technologies that 
significantly affect existing industry 
products or production methods. In the 
U.S. automobile industry, for example, the 
introduction of flexible manufacturing 
techniques has resulted in a drastic reor- 
ganization of production. At the same 
time, the advent of electronics and new 
materials has started a shift in the nature of 
the automobile: instead of an electro- 
mechanically based product, it is becoming 
an electronic one. Another driving force 
behind transformation may be deregula- 
tion, allowing companies to move into new 
produdservice areas. In ban!iing, for ex- 
ample, the change in U.S. statutes has 
enabled a variety of new institutions - such 
as retailers and insurance companies-to 
enter the financial services sector. As a 
result, the structure of the financial ser- 
vices sector has broadened in terms of 
ownership and range of products/services 
offered (e.g., mixing credit cards and in- 
surance). 

When an industry handles transforma- 
tion properly, the majority of companies 
within the industry, after a sometimes 
painful restructuring process, will evolve to 
a new f o m  If a transforming sector does 
not adapt to the forces at work, the in- 
dustry is likely to be reconfigured sig- 
nificantly anyway as emerging sectors 
encroach on existing markets through 
product substitution @lastics and ceramics 

replacing steel). or as new production tech- 
niques permit other indusmes to enter into 
current markers (electronics and smaller- 
scale telecommunications firms offering 
satellite and cellular telephones versus 
larger telephone companies offering tradi- 
tional local and long-distance services). 

Companies that fail to transform their 
products and production methods reach 
maturity - their revenues decline, markets 
for their products shrink, and their costs 
rise compared with their competitors'. The 
machine tool industry in the United States 
is an example: the industry is rapidlydisap 
pearingand being replaced by an advanced 
manufacturing equipment sector, which in- 
corporates computer numeric controlled 
equipment, sensors, and mechanical sys- 
tems together. 

In some cases, the transformation has a 
dramatic impact on all stages of produc- 
tion. For example, the development of 
automated manufacturing equipment, 
from robotic arms and vision inspection 
systems to automated materials handling, 
has slowly started a shift in the procure- 
ment of manufacrurers away from tradi- 
tional metal forming and shaping 
equipment. Moreover, another transfor- 
mation may occur as the shift tmard flow 
process materials (composite plastics) 
takes place. 

The protected nature of the Indian 
economy tends to keep Indian industries 
from having to transform at the same speed 
and to the same degree that industries 
transform in the United States. The in- 
ability of companies to go out of business, 
in particular, leads to a proliferation of ma- 
ture companies that are considered "sick+" 



i.~.. -,ffe&vely b3krop:. These compa?!e. 
senre as a drain on the overall economy. 
crowding out investments in newer in- 
dustries and reinforcing a vicious cycle: 
companies fail to invest in new tech- 
nologies and products leading to sickness; 
sickness, in turn, demands increased 
government investments, drawing resour- 
ces away from newer industries. Instead of 
a positive economic chain reaction, sick- 
ness reinforces a negative chain reaction. 
Thus, encouraging transformation in ap- 
propriate Rarnataka industries will benefit 
the state economy overall. 

Among the industries of the transform- 
ing sector in Karnataka are the following: 

-.Chemicals 
Machine tools 
Materials. 

Overall, companies in the transforming 
sector in Karnataka require access to 
resources that can help them carve out new 
market niches or decrease production 
costs. 

Transforming-Sector Needs for 
Technology 

The R&D needs of the transforming 
sector in Kamataka are very basic and less 
complex' than those of emerging-sector or 
expanding-sector firms. For the most part, 
this sector has waited too long to explore 
how R&D and technology could make its 
businesses more adaptive and productive. 
However, transforming-sector firms have 
not had the incentives to develop their own 
R&D capacity, even to the level of expand- 
ing-sector firms. As a result, these often 
"sick" industries are unable to respond to 
the changes that surround them. Some 

fim in the transforming sector are noted 
for their adaptiveness. Recognizing the  
forces at work, these f ims have gone out of 
their way to plan modest but effective tech- 
nology strategies. 

The machine tool industry, for example, 
which is evolving into the automated 
manufacturing systems in dust^ globally, is 
now slowly making its way in that direction 
in Karnataka. Large machine tool fums are 
introducing advanced computer numeric 
control machines into their product lines- 
some equipment being imported, other 
parts being built indigenously. Most of 
these companies are aware that the nature 
of the industry is changing and are trying to 
plan the introduction of new technologies. 

Machine tool builders are in need of 
R&D to enable them to develop more ad- 
vanced manufacturing systems as well as 
group technologies for advanced manufac- 
turing. At present, they are not organized 
to move forward actively in these areas be- 
cause the  domest ic  market  i s  not 
developed. Yet, since India exports sub- 
stantial IeveIs of machine tools, this sector 
needs to keep abreast of the rapid changes 
taking place in the industry. Machine tool 
builders in Karnataka are aware of these 
needs, and often make use of medium- 
term technology slrills available at C m .  
Although CMTI (and the Government 
Tool Room) are important resources for 
this and other mathing industries, these 
industries believe that there is a need to 
take the nextsteps in developing advanced 
manufacturing technology R&D capacity 
in Karnataka. - 

In  sum, the transforming sector's . 
meatest need is to Drevent the escalation of u 

existing lags in production technology, par- 
ticularly in manufacturing automation. 



.. .- Karna'alm has possibly the best found2:ion re::&zg needs md respond tc :hen in E 
7 for this element of the medium-term tech- " timely and flexible manner: 

. . 

'.. 
nolop infrastructure in India, but needs to 
s)rsrematically erpand its development and 

, induce more lethargic secrors to accept 
and pursue new activities in this area. 

Transforming-Sector Needs for Human 
Resources 

The main human resource issue for 
companies in the transforming sector is the 
mismatch between the current skills of 
their workers and the skills required by the 
products and production methods. In 
transforming sectors, displacement of 
workers and layoffs are common, while 
simultaneously companies need to hire 
large numbers of workers in new ski11 
categories. At present, &mataka's educa- 
tional and training institutions cannot suc- 
cessfully meet transforming companies' 

Transforming-Sector Needs for Finance 

Companies in the transforming sector 
need to invest in R&D, capital modern- 
ization, and retraining. Mmy companies in 
Karnataka cannot perceive the need to 
transform early, while their revenues are 
high and financing is not a major problem. 
Restructuring occurs late, only after 
revenues have been down for a con- 
siderable time and there is no real oppor- 
tunity for revitalization unless drastic 
measures are taken. In this situation, com- 
panies rely on various types of financial 
rescues: sale of assets, government loan 
guarantees, subsidies, etc. The problem, 
however, is not in financing but in sensing 
market signals early and developing timely 
corporate strategies. 



TRANSFORMING INDUSTRIES 

Chemicals 

Iarnataka only recently started developing a chemical industry. In 1966, Mangalore Chemi- 
~ ' 1 s  and Fertilizers Ltd. was set up. Later, several chemical plants producing basic or inter- 
mediary chemicals sprang up around Bangalore. Mysore, and Nanjanpd. The recently 
proposed oil refinen at Mangalorc, wilh a capacity of 6 million tons, adds to the potential of 
the chemical industry in the state. 

In general, the peatest future growth for the chemical industry is expected in developing 
countries such as China, India, and Brazil. This growth offers good opportunities for technol- 
ogy transfer and various collaborative agreements between Kamataka's companies and 
MNCs. In the United States, the chemical industry is just emerging from a period of restruc- 
turing precipitated by the growh in global competition, the decrease in inflation, and f a k g  
oil prices. Petrochemical companies have been hit particularly hard, and have shut down 
much excess capacity and rationed production. A number of petrochemical companies have 
chosen to concentrate on specialty grades and withdrawn from the commodities market (e.g., 
du Pont). Overall, the profitability of specialty chemicals companies hasbeen high compared 
with other segments. Not surprisingly, the large chemical companies have become much 
more interested in specialty chemicals. 

The fertilizer sector has the greatest potential in India. In the next l5 years total fertilizer 
demand is expected to increase 55%, with a large share of growth occurring in developing 
counuies. 

Major products of Karnataka's chemical and fertilizer companies at present include am- 
monia, urea, and phosphates. Considerable swpe for development Lies in the production of 
basic chemicals, cosmetics, insecticides, pesticides, man-made fibers, dyes, and dye inter- 
mediaries. 

Technology 

Most of the technology for the chemicaVfertilizer industry in Karnataka is imported on a 
turnkey basis. Sources of technology include Great Britain (ICI for ammonia and urea 
manufacture) and Japan (for development of chemical and fertilizer plants). Foreign sup- 
pliers are also used to provide modern equipment. There is considerable scope for in- 
digenization of production. Companies st& interviewed believe that the R&D capacity in 
India to develop chemical and fertilizer plants is la-g. 

Fertilizer companies help conduu experiments in agricultural universities and transfer the 
results to farmers. Efforts in the &Id of agriculture are considered satisfactory, and work 
with universitiis b& prodriccd positive results. 

Human Resources 

Chemical companies provide internal training to new hires lasting from 6 months to a year. A 
major source of training is also foreign partners. Company personnel inteniewed were par- 
ticularly satisfied with theu Japanese partners' willingness to train personnel and send ex- 
perts to supervise plant construction. Whereas many trained engineers used to leave India to 
work in the Middle East, the end of the oil boom has made more engineers available for 
Karnataka's industry. As the industry grows, however, Indian universities might not be able 
to satisfy its human resources needs. 



Machine T o o h  

hrnataka hac long been one of the ccntcrs for thc machin: tool industn k India. Pri~atc 
and public companies such as Hindustan hiachinc Tools (HMT). krlosLar. Bharat Friu 
Werner, and Hehen India manufacturc a varier). of machinc tcnls. includinc Ch'C 
mnches. HM'T has also spurred the psowth of many anci* machinc tool compa'cs. Thc 
Central Machine Toallnst~rutc (CMTI) in Bangalorc does rewrch and development uvrL 
on machine took, licenses other manuIactwcrs to produa its d c & &  tests machin- 
provides training and consulting scrvias, develops took and acwsorics. and discminates 
technical information. C h m  has also established a center to assist industry in aU aspects of 
CNC machina 

Globally, the machinc tool industry is a transforming indusq experiencing intense compcti- 
tion among producers from several nadons and undergoing major changes in technolog). and 
marketing. With the advent of modern manufacturing pracriccs pioneered by the Japan-. 
the industry bas had to respond with machines that rquire greatly reduced set-up rimes and 
allow for quick changeovers and small lot sizes (nmile manufauuring systems). The 
machines are also being increasingly used in cclluiar factop noor layouts @oup technolo& 
and lcatwc CNC operatio& Further, the trend is to li& production machines dlectlyuith 
product design tools (CADICAM), thereby greatly redudng the lead time for protoryping 
designs. Even the marketing of machine tools is &an&, with customers now beginning to 
expect integrated manufacturing systems instcad ofjust indkidual machines. Customers also 
expca vastly improved equipment uprime, rctiabity, and service from the vendors. in this 
emerging environment, machinc tool vendors d l  increasingly have to provide "total solu- 
tions" and parantee rcsulu. 

The machine tool indusny also faces competition from other manufaccuiq pr- such 
as plastics injcajon molding, pressed powder metal, die-cas* and forging. As the 
prcdsion of these competing pr- improves, m a n d a m n  will do less machining. The 
global automobile industry is a good example, because automobic design and manufaawing 
trends are to reduce machining and inazase the use of plastic and p d  m w l  panr 

Some observers of the industry believe that there is d e  machine tool building capdry 
in the world and expect a shale-out among the produccrs. 

The machine tool indusay in India is also experiencing rapid d x q e s  because of the o p u h g  
of the Indian market to foreign panidpants and loosening of govenrmenc rcgula t io~ 
Several Indian companies now have collaborative anane+ments with foreign panners for 
producing NUCNC machines, programmable logic conno1 s p e m 5  precision toolin& and 
a u s o r i e s  for a new generation of machine took The manufacntrers have to impon some 
critical components Lice b+arings, dntchy  DC motors, and electronic items. lhcse im- 
poned components are charged high customs duty from 8S% to 181%. whereas the 
duty payable on Wly imported machine tools varies from 35% to 85%. The machine tool in- 
dustry - this anomaly rcaificd 

The nlrmbar of NC machines in India is estimated at lJXl, which represtnts 0.1% of the 
c o w s  total machine tool population (1986 census). 'Ihir number of NC machines sill un- 
doubt* p w  in the yea& &cad, although the rate of g o d  may be slowed by the 
capaaty, in terms of capital and k e d  workers, of m a h e  tool amomen to absorb the 
new technologies Currently, about 150 new NUCNC machines arc b c i  added each year, 
and the annual grow& of thcse machines is upeaed to be only about 403 by 1990. Even in 
the United stat; NC macbinesreprcsented only 35% ofthe counws machine roolpopula- 
tion in 1983. The hallation of NC machines, implcmenrauon of W I C A M .  and fd 
realization of the potential beneiits involve a long lcambg and gestation p i &  Conse- 
quently, there will be continuing need for the more conventional machine rmls 



Technology 

Karnataka's machine tcml industry currently makes CNC equipment hy importing up to 50%. 
of the components from foreign firms. But despite the joint ventures with foreign firm, inter- 
views suggest some foreign suppliers are reluctant to share state-of-the-art CNC machine 
tool technology. The interviews also suggest that machiic tool customers have greater con- 
fidence in foreign manufacturers for equipment reliability and on-lime delivery than in 
domestic manufacturers. This problem is compounded hy the anomaly of higher duties on 
CNC equipment components imported and asscmbled'i lndia than on whole equipment im- 
ported from abroad. Besides importing technology from foreign firms, Karnataka's machine 
tool industry also conducts in-house research and deveiopment. For example, HhfT has 
developed a six-station pallet and head changer, and expects towork on robolics. The com- 
pany now has a new long-term planning p r c m s  that will renew worldwide technologies, ex- 
amine staff perspectives, and develop new insights. HMT also collaborates with IlSc on 
technology forecasting exercises. The resources of CMll are available to the state's machine 
tool industry to test equipment, usc the CAD system, etc. The question of expanding CMTI's 
resources to serve the state's industry more fully needs to be examined. 

To cope with the national and global changes in the industry, the machine tool manufacturers 
of Karnataka will need to further develop the technologies necessary to make CNC machines 
and accessories that will fit into cellular, computer-intepated, flexible manufacturing sys- 
tems. The goal must be to progressively reduce the import content of CNC machines through 
emphasizing in-house research and development. Also, in marketing the products globally, 
the machine tool makers must develop the capability to provide integrated systems that will 
directly meet the needs of the customers. Thus, a stroog manufacturing systems engineering 
capability should be added to a strong machine tool building capability. 

To rectify the image of inferior quality and delivery performance relative to imports, the 
machine tool makers of Karnataka must attract and motivate the best d e s i p  engineers and 
make a determined effort to manufacture reliable machines on time, and thereby gradually 
estabhh an image of quality and timeliness that is on a par with that of foreign suppliers. 

Human Resources 

The state's machine tool industryremits techaical manpower from a variety of sources. Like 
most other industries, however, it has difficulty attrauing graduates from the IlTs, who typi- 
cally go on to obtain advanced degrees in engineering and management in India or abroad. 
HMT does havea pro5am for upgrading its engineering employees througb a master's de- 
gree program at the IlTs. 

The new developments in CNC equipment and manufacturing systems engineering will re- 
quiredesign engineenwho arerrained in the related disciphes. Therefore, the machine tool 
makers will need to refrain some of their design engineers in areas such as CADICAM, 
numerical controls, and manufacturing systems engineering to design machines for the 
emerging market They will also need to hire new engineers with master's degrees in 
mechanical engineering, eiedrical engineering, and computer science who specialize in 
macbine design, numerical controls, and computer-aided manufacturing to assimilate the 
new technologies and develop new machincs. Further, the machine tool makers should be 
among the first to use CADICAM to design and prototpe their own products because this 
experience will enable their designers to fully understand the new market for their products. 

The retraining, continuing education, and new-hire needs of Karnataka's machine tool in- 
dustry can be met through the resources of the IlT at Madras, CMTI, and perhaps the srate's 
engineering colleges. HMT already has an exchange program with the IlT faculty. 



The creation of a design and mandaaunq center of excellence st LIT Madras mat will em- 
phasize CADICAM. CNC equipment manuladuring $$tern enghee&& e t r  w i l l  bc ven 
beneficial to Kamatalra's machine tool industry. 

A major concern of Lamataka's machine tool industry is tbt high a t  of technolqy. The 
adoption or development of new technologies will require eaensive capital invesuncnts. The 
sources of capital would include equity participation by f o r d p  firms b d  loans. and com- 
pany funds. The machine tool industry has been lobb-ying lor a higher dcpnciation allowana 
to generate additional funds for investments in new technologies. 

Materials: Steel and Cement 

hmataka is rich in limestone and has eight major cement faaorics producing over 6 d o n  
tons of ament pcr year. The largest-capacity p h t s  arc in Gulbarga disuicl. The limestone 
reservcr are large enough for the state to produce cement at the rate of 9 &on tom per 
year for 100 years. 

The state is also rich in iron ore andrnangaocsc, and has two steel plan& Bhonrka Steel and 
V i a y a  Iron and Steel producing pig iron, low- and high-carbon st& steel b s e q  in- 

The world steel industry has been transforming buause of four faaon: international com- 
petition, new tcchoology, ch@g customer rquiremcnq and a m &  materials. Japan 
has emerged as a dominant steel-producing and stccl-exponhg nation, while S o d  Korea, 
Taiwan, and Brad also have a suong presence in the global stcel market But the steel in- 
dustry in the United States and Europc has been declining becaw of probl~ns of OW- 

capacity, outdated technology, and ineffiaent plants. The Japanese companies have used 
many new technologies, such as continuous casting, and wmbiied various pr- steps, 
such as piding, tandem and temper mill rollin& annealin& and automatic inspeaion, into 1- 
day (rather than 12-day) produaion The mini-mill -or has aquircd a significant marku 
share at both lower- and higher-grade levels. Steel is also b e i g  replaced in many ws by 
plastics, ceramics, composites, and nonferrous mctals. 

In India, the steel indus y was given high priority after indepcndencc, and a p a t  futurc was 
envisioned for it. But now the indusrry is one of the main problem areas of the in& 
economy, with the govcment-owned company, the Steel Authority of India Limited 
(SAIL), losing money heavily. The main probless of the Indian uccl industry arc antiquated 
plants, inadequate urc of modern pr- such as mntinuous carting, and inc&dmq. The 
Indian stccl industry uses hvie as much cncrgyper ton of steel as the Japanese i n d w .  The 
gavcmcnt is now thin)ring in tenns of smaller steel plan& and operated by the 
private -01 rather than large, public--or Qeel milk 

In the cuacrit industry, a new technology suited for small ccmcnt plants has been developed 
by the Nttional Council for Cement and Building Industries. This tcchDology is appropriate 
for Indian cwditiombccausc it uses w t c  material such as coke aaue from steel plaats, and . .  . 
transportation w a  arc nmmmd by having a large numkr of mini cement plan&. 

Technology 

The major issue for Karnataka's steel indusvy is an cncrgy shortage. Because the state has a 
deficit in power-generating capaaty, energy reduction pr- are important to the in- 
dusuy. h, the technology of mini-& will be very important to enable the industry to 



move toward becoming competitive in worid mariecs. Bhoruia Sceei Deueves ics cechnoiog 
is 15 years behind the state of the art. but has plans for acquiring the latest mini-mill tecbnol- 
o n  by next year. The company has made impressive p q r e s s  in reducing enerp  consump- 
tion per ton of sleet produced. 

The steel industry nceds to consider acquiring technologies for high-value-added and special 
steels that will enable it to fid nicha in world markets, but obtaining the required raw 
materials appears to be a problem in the manufauuring technolw for mass-scale produc- 
tion. The main source of imported technology is Europe, particularly West Germany. 

For the cement industry, too, the power shortage is a problem, as is the price of inputs. Ener- 
gy conservation programs have to be implemented to increase the energy efficiency of 
processes. The technology for mini cement planu also needs to be used more widely. 

Human Resources 

The availability of skilled people does not appear to be a problem for the state's steel in- 
dustry. In general steel companies require metallur&ts and mechanical and elecuical en- 
gineers. They also need management that is very aware of global trends in the steel industry 
and that fosters innovative research and development. The latter is the real problem, and the 
IIMs should play a big role in reeducating steel industry managers to think globally and foster 
innovation. 

The cement industry has no special human resource needs that are not currently avdable in 
Karnataka. 

Capital 

The steel industry is highly capital intensive, but with the emphasis shifting toward mini-mills, 
the private sector in Karnataka should be increasingly capable of establishing steel plants. 
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KARNATAKA'S ECONOMIC INFRASlhUCTURE NEEDS 

Technology Human R.sourcaa Flnsncn 

Indip,enous mppllerr of qudity semiconductor 
components. 

Engineers wid1 applied skills in circuil design, snflware Delret newts to cnllital lor 
enginecring and mnlerinls rcscarch. &$ well as llrosc with smallcr s tq~ l ic rs  10 Iinntwc 
speciali7rd technical skills in manelacluring md installs- product cnhnncrnwtm rnd 
lion of lelccommunications syslcms. cqtriprrrcnl upgrading 

Dcvclop strong R&O with IlTAlSc gadnntes. Work with new acccss to rick cspitsl, 
vocn~ional schools to train cleclronic lechnicians. 

Indigenim mrnuf8cturc of componcnls a d  parls. 
Lkvelop engineerin8 workslations for CAD/CAE 
Uevelop on-line process control systems. 

Development of capabili~ics i n  a broad range of tech. 
nologies, horn recombinant DNA to tissue culture. 
Rcltcr nccesa lo lcchnologics for downsacam produc- 
lion and production scalc-up. 

Scientific interested i n  applied biotechnology Rkk capilnl for small slnlt up 
work. firms. 

More pcrsonncl wilh skills in spccific arcav qualily nssur. lnrcnrivcs lor cquilvncnt : 
ance, material handling. More scicnlifie personnel interesrrd rcplnccrnrnt. . 
i n  applied work ,in biwhemislry md pharmacology. I 

Crcaler internal invcstmcnls in basic rcscarch. 
Improve cnmmcrcial viability of lechnologics coming 
nut of research labs and univcrsilics in Kamataka. 

Train prduclion people in manulacluring methods such as 
SOC. quality circles. Educalc designers in Lhc use of new 

Automotive Apply modcrn methods of manufacluring lo improve 
ns r l iw  

. Pond processing Access to packing m d  fond preparation tcchnologics 
as wcll as tcchniqucs that dlow for cxtcnsion of shelf 
life of products. Cnpabililics to monilor tcchnologi- 
cal developments ovcrscas. 

Dcvelopmcnt of personnel in market rcscarch and dcvebp 
mcnl; better quality conuol and enginccring personnel: 
RAV managemcnt, planning and monitoring capahililics. 

Capital for equipmrnt 
upgrading. .: 

l 'rnnsfurrnlng . Chemicals Devclopmcnt of indigenous equipment sapplicrs. 
Expansion of inlcrnal R&D efforts i n  chemicals and 
fcrlilizcrs. 

Continuing education for scientific stall. training to enable 
technicnl and semiskilled workers to operate new production 
equiptncnt. 

Crcale a mnaufacturing ccntcr of eaccllcncc. Rctrain dcsign. 
crs lor CNC equipment. Dcvclop systems cnginccrs. 

Allow pwatrr dclvrcimtion 
allowanre to enctntrrRI: Rk l )  
invc~ lmrn l .  

. Machine tools 1)cvclop flexible manufacluring syslcms. lmllrove 
qualily. nn.time delivcry. lndigcnizc CNC equipment 
dcsign. 

Reeduc~lc steel eacculive lo think gtohally and lostrr 
innovalion. 

Steel m d  Encoutage cnergy conservation. lmplcrncnt modern 
concrclc mini slce! plants nnd mini ccmcnr plants. 
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I l l  KARNATAKA'S ECONOhllC INFRASTRUCTURE 

1. KARNATAKA'S TECHNOLOGY INFRASTRUCTURE 

Introduction 

The technology infrastructure of a state 
includes those public and private sources 
of information and materials that enable 
industry to innovate in both product 
development and production methods. 
Kamatalra has one of the better-endowed 
technology infrastructures in India Yet, as 
good as it is, it is unable to perform the 
roles it must if the Karnataka economy is to 
thrive and grow in the future because some 
key elements essential to a vital and adap 
tive technology infrastructure are absen6 
or at least underdeveloped. 

Technology represents the application 
of scientific discovery. Scientific dis- 
coveries are fundamental to technological 
advancement, but proximity to sources of 
technological development is more impor- 
tant for economic development than is 
proximity to sources of scienac discovery. 
Proximity to both scientific and technologi- 
cal activities, of course, can be an extra ad- 
vantage enhancing the economy by 
increasing the "critical mass" of human 
and technological capability within a 
region. Having a concentration of scientific 
capability alone, on the other band, is no 
guarantee that discovery will be translated 
into economic utility. 

Proximity of technological activities 
often gives rise to technological synergies, 
that is, a concentration of technologists 
working on similar problems, moving be- 
tween institutions, examining each other's 
work, and competing and collaborating can 

yield a higher degree of technology ap- 
plication than isolated efforts. In addition. 
these concenrrations can also have a 
narural economic multiplier effect in the 
form of "spin-offsn-new, independent 
ti rms formed by staft of existing firms. 

These effeas have been in evidence in 
California's Silicon Valley throughout the 
last 20 years. Similarly, they appeared in 
the qghway 128 Comdor in the Boston 
area in the past 15 years, and are now aris- 
ing in Ann Arbor's "Automation Alley," 
among other places in the United States. 

The agglomeration or clustering of ac- 
tivities linked to long- and medium-rerm 
technology development give rise to a so- 
cial or economic ecology. ?he excitement 
and economic compensation -generated in 
this environment represents a positive so- 
cial "feedba&"Thk feedback amacts new 
human resources, new ideas, new com- 
panies and escalates the "richnessn of the 
environment and reinforces its technologi- 
cal infrastrucNTe. 

Initially, few had any advance under- 
standing of the underlying requirements 
for building the thriving technology in- 
frastructure that characterizes adaptive 
economies. Clearly, it is not simply a mat- 
ter of "brick, and mortarn approaches that 
involve building more university 
laboratories, or opening up new technol- 
ogy research centers funded by state re- 
search grants. 



Many s?ze govem?:ezs in ?he U~i ted 
States have experienced the cost and disap 
pointment from the failure of their "bricks 
and mortar" approach to developing their 
technology infrastructure. Developing a 
technology infrastructure is not a simple 
matter. Building an appropriate technol- 
ogy infrastmcture is a long-term process 
that must start with the foundation into 
which technology roots can be placed and 
take hold. This foundation is less scientific 
than it is technical. In discussing technol- 
ogy infrastnxture policy makers often con- 
fuse scientific inquiry with technology 
development. They are not the same, al- 
though one is the precursor of the other. 
This confusion has often led to the con- 
clusion that universities are the basis of a 
technology infrastructure, since they are 
where much scientific inquiry takes place. 
But universities are not necessarily the 
core of technology infrastructure, although 
they are part of it. 

Technology infrastructure is a broad 
continuum of development and supply 
capabilities. Thus, when examining the 
development of technology infrastructure 
investments, a state needs to recognize the 
respective roles of long-, medium-, and 
near-term institutions. Each has different 
ability to create the basis for technology, 
develop technology applications, and 
enable technologies to reach their ultimate 
users effectively. In mOQ economies, an 
abundance of third-generation technology 
resources does not guarantee a viable 
economy of second-generation technology 
producers or first-generation technology 
users. The challenge of developing an ef- 
fective technology infrastructure is to 
create a balanced set of institutional roles 
and capabilities that together enable a 
continual flow of technology to the  
marketplace. 

A high degree of q?:e:p bewee:: !he 
early science, applied technology, and 
technology implementation institutions of 
a state gives rise to the optimum economic 
conditions. One indicator of technological 
synergy is the ability of the institutions in 
the state to achieve what is often called 
"technology capture." Technology capture 
is the ability of technology development to 
be directly applied to the state economy. 
Thus, biotechnology would be used to 
improve agricultural performance, or com- 
puter automation to enhance manufactur- 
ing productivity; advanced materials could 
be used to substitute for expensive raw 
materials or improve product performance 
among local providers. 

The importance of technology capture 
as an overall criterion for state government 
evaluation of the technology infrastructure 
is that it dwells on treating the economy as 
a dynamic and adaptive environment. 
Technology, once developed, is highly 
mobile and can flow to markets where it 
can be best produced. A market that con- 
sists of dynamic and adaptive producers 
can respond to and capture the benefits of 
technology developments on a continual 
basis. The competitive economy can always 
become more competitive by improving 
production, by diversifying horizontally 
into new products it has the competency to 
produce, as well as vertically, to capture 
more value-added in the economic chain. 

The sad lesson of many economies that 
have tried to capture technology without a 
strong technology infrastructure is that 
they acquired the lowest-level, lowest- 
paying, most vulnerable parts of the 
technology business, while the high-value- 
added manufacturing and design were lo- 
cated elsewhere where the economy had 
the appropriate infrastructure to respond. 



Sec2use of the ixportznce of syner-, b- - 
between sources of technolop supply In 
building a strong technology capture 
capabiliq. the responsiveness of a state's 
public and private technology infrastruc- 
ture to the marketplace is very important. 
Some general, practical criteria for ex- 
amining the responsiveness of a state's 
technology system to its economy are: 

*AccersibiIip-Are institutions willing 
and able to have direct contact with busi- 
ness, whether it is to develop a research 
agenda, share information and tech- 
nologies, or perform technical services? 
How limited is this access relative to the 
mission of the institution? 

*AppIicabiIip-Are the rpes  of technical 
research going on within an institution 
relevant to the technology needs and 
trends within different industries-for 
example, agiculrure as compared with 
manufacturing, electronics as opposed to 
chemicals? Hou cross-cutting are the 
capabilities? 

Curreno: -Are tne technical skills within 
instirurions in specific areas equal to or 
more advanced than those of public or 

*Rspomn~encrrc-Do the institutions 
respond to the inquiries and agreemenu 
made with businesses within a rime 
frame that is workable for industry? If 
not, is this due to human resource limits 
or organizational constraints? 

Cost -Are the resources of institutions 
affordable to those requiring them? Are 
lhere differential pricing schemes for 
senices? Are technical senices depend- 
ent on subsidies or provided on a fee for 
senice basis? 

The follo+~g discussion examines the 
long-, medium-, and near-rem technolop 
capabilities of Karnataka's technolop in- 
frastructure in three ways. First relevant 
trends in the US. technolop infrasmc- 
ture are reviewed, including developmen: 
of new state roles. Tnen I;arna;&a's tech- 
nology system is examinel! in tern of its 
responsiveness to the economy. Tne dis- 
cussion concludes with recomnendarioas 
for enhancing b a t a k z ' s  current ystem. 
The p r i o r i ~  recornmendziio;lc are-hen es- 
plored in the " B l u e p ~ t  for Action." 



h n a t a k a  has a good long-term tech- 
nology infrastructure. However, if the state 
is to become competitive in both the In- 
dian and global economies, this infrastruc- 
ture will have t o  make organizational 
changes that uill better bridge the gaps be- 
tween basic and applied science and be- 
tween academic and business priorities. 
The following discussion reviews the ele- 
ments of change in the long-term technol- 
ogy infrastructure in the United Stiles, and 
then examines Karnataka in light of these 
changes and the  needs expressed by 
Karnataka's industrial base. 

US'. Experience 

The foundation for much technological 
innovation in the economy is long term 
scientific research that is primarily basic in 
focus. Basic science discoveries, however, 
are rarely translated directly into technol- 
ogy applications. When science does give 
rise to a techno102 development, the time 
frame from discovery to technology ap- 
plication can be from 5 to 10 years. Ln the 
United States, the life cycle of a technol- 
ogy, from development to product applica- 
tion, is now under 7 years and getting 
shorter. New institutional arrangements 
are starting to evolve to enable even more 
rapid linkages between the generators of 
science'and technology. 

Longer-term basic scientific and tech- 
nological inquiry is typically carried out 
within universities, by advanced science in- 
stitutions sponsored by the public sector, 
such as national laboratories, as well as by 
a few privately funded institutes. Larger 
corporations are also increasingly doing 
more basic research or  are sponsoring 

Long-Term Technology lntrastructure 
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&liare (group) research at universities to 
maintain a "window" on what might be 
fundamental long-term changes in their in- 
dustry. 

Universities are the major centers of 
basic science inquiry in most countries. 
They depend on public grants-in-aid to 
conduct research, and the agendas for this 
research are driven by themes set up by 
peer review, departmental chairs, disserta- 
tion committees, postdoctoral fellowship 
opportunities, and patterns of faculty ap- 
pointments. Moreover, university vice- 
chancellors for research have historically 
maintained strict policies on the need for 
openness in publication of research and at- 
tention to the development of science, 
rather than encouraging development of 
specific business applications of science. 
This tradition of academic independence 
and integrity has enabled broader dissemi- 
nation of basic science information, but it 
also has discouraged industrially focused 
transfer of discoveries. 

Kational laboratories have a l o n ~  tradi- 
tion of conducting basic and applled re- 
search in fields considered relevant to 
issues of national concerq :uch as health, 
agriculture, or defense. The National In- 
stitutes of Health in the United States are a 
major source of research on the cause of 
disease. T%e U.S. Federal Laboratory sys- 
tem is a major source of both basic and 
applied research on longer-term issues of 
defense and aerospace - some of which 
has led to commercial applications, al- 
though the pace of transfer has been quite 
slow. 

Today, both U.S. universities and 
national laboratories are the subject of 



c~nsiderable  concern, criticism, and 
reform related to their role in making 
science more z2plicable to the economy. 
Universities, in particular, have been rhe 
focus of considerable concern. For a long 
time, public officials believed that having 
lop academic research capacity was likely 
ro promore economic development. The 
experience of recen; decades suggests that 
this is not the case. Universities are 
builders of the foundation for technolop- 
cal development, but not necessarily the 
source of that development. 

In response to concern over this issue, 
university leaders in the past decade have 
started to consider how to harness the 
power of academic inquiry for the  
economy more effectively. One develop- 
ment in this direcuon is the emergence of 
new research fields in universities, many 
uith a strong technological applications 
orientation, that are interdisciplinary and 
involve faculty and students of many dif- 
ferent schools. These research "synergies" 
are 2 particularly important facet of the 
evolurion of academic research institutiom 
in the h i r e d  States in the past 5 years. For 
example, what once were isolated 
programs in molecular biology, bio- 
chemistry, zoology, plant genetics, and 
chemical engineering are increasingly 
being given organizational cohesion under 
the auspices of biotechnology programs. 
Physics, chernisny, electronics, and chemi- 
cal and-electrical engineering are being 
brought together in special programs 
under the label of "advanced materials" in 
many universities. Similarly, programs in 
mathematics, computer science, and 
elecuical and mechanical engineering are 
being linked through programs in manu- 
facturing automation. None of these new 
disciplines could exist without multidis- 
ciplinary skills and without the supporting 

organizational smmures provided b- neu- 
universir). research settings. A number oi 
universities have established research 
centers dedicated to these new disciplines; 
these centers represent a m u l r i d i s c i p 5 ~ ~ ~  
locus for research across basic and app!ied 
science -primarily with a longer-tern em- 
phasis. Many leading institutions still 
maintain only informal interdisciplinq 
relations across programs. However, the 
movement toward building effective inter- 
mediary centers is growing, particularly 
since they are effective in amaning both 
national research funding and corporate 
support. 

To achieve more interdisciplinaq re- 
search ends and improve relations wirh 
private sector, universities have begun to 
open up and reform their organiational 
structures. First, university chancellors and 
their deans have had to modif\. policies 
concerning working with inausrry (and 
likewise, industry has had to find nays so 
accommodate universities). This hzs 
meant changing reward and promotio~ 
policies for faculty to encoa-age (0: no: 
discourage) them from working with in- 
dustry, either as corsultznts or lhrougk re- 
search centers. Universities have had ro 
mod* policies concerning rights to b t d -  
lectual capitd, specifjcally rules governing 
rights to patents and royalties, so that re- 
searchers could benefit from discoveries or 
participate in benefits u-irh compznies 
sponsoring research. Although there have 
been a number of forums -on this topic, 
most universities still maintain resuicrive 
practices, including maintaining ownership 
of patents and royalties. 

Although consulting to industq has a 
long history, the use of u ~ v e r s i ~  consult- 
ants in the United States has often beer, 
perceived as having mzrginzl value to 



companies compared with their own inter- 
nal research capabiiln or the responsive- 
ness of research procured from R&D 
suppliers. To help improve responziveness 
of universities to industq and to maximize 
the benefits of collaborative work to both 
the  university and industry, the U.S. 
Xational Science Foundation has been 
sponsoring the development of Engineer- 
ing Research Centers (ERCs) and provid- 
ing financial support to university-industry 
activities focusing on precompetitive re- 
search (to improve industry competitive- 
ness). These are designed to encourage 
more rapid movement of discoveries from 
the  university laboratory to product 
development in companies. These efforts 
are relatively new and fairly small com- 
pared uith large industry RBrD efforts or 
industry-sponsored precompetitive re- 
search. The longer-run benefits of these 
arrangements remain to be seen. If suc- 
cessful, they may encourage dramatic 
changes in  university policies and  
p r o p a m  concerning work with industry. If 
not, each university may continue to try 
strategies that work best for it. 

Efforts to move national laboratories 
more aggressively into the development 
and transfer of techno log^ to the private 
sector in the United States are just under 
way. In some laboratories this is being 
achieved through having private RBrD 
managers oversee laboratory operations. 
For example, at the Oak Ridge labora- 
tories in Tennessee, Martin Marietta Cor- 
poration has been awarded a contract to 
manage laboratory technology commer- 
cialization, activities. Other laboratories 
are engaged in similar efforts, mandated by 
the passage of the Stevenson-Wydler Act. 
The least successful aspects of national 
laboratory efforts are technolo3 transfer 
programs involving dissemination of and 

consultation on technologies. The most 
successful relationships involve the direct 
participation of industry in development 
and application of a technolop, such as 
composite mater ial .  In these cases, 
however, feu industries are able to par- 
ticipate (usually the most sophisticated), 
and they require contractc uith the govern- 
ment (usually defense contracts) to sub- 
sidize the R&D and applications work. 
Despite the limitations this realistic means 
of developing and applying new tech- 
nologies, although the products are often 
restricted from commercial use until 
authorized by defense agencies. 

Long-term private-sector research in 
the  Uni ted  Sta tes  has  undergone  a 
dramatic transformation in the  past 
5 years, as international trade problems 
forced an awareness of the need for en- 
hanced scientific and technical discovexy 
especially in production process technol- 
ogy. Although long-term in focus, this in- 
dustry research rarely can be described as 
basic in nature. Most industry studies are 
applied, even when the focus is on high 
technologyrather than on traditional heavy 
industry. 

The emerging sectors of the economy- 
e.g., semiconductors, computers - as well 
as transforming sectors-e.g., machine 
tools, steel - have started to organize their 
own, privately financed longer-term R&D 
facilities. The Microelectronics and Com- 
puter Technology Corporation (MCC), in 
Austin, Texas, for example, is sponsored by 
20 computer companies (IBM, DEC, etc.) 
to develop new microprocessor and artifi- 
cial intelligence applications that uill be 
shared by the sponsors when developed. 
This center is in its early years and has al- 
most 400 staff. Expectations have been 
very high for this center, but only time will 





prove its wonh. Oiher consonium-rpon- 
sored pro,rams, such a the Semiconducror 
Research Corporation (SRC) in Boston, 
hiassachusetts, have contracred out for 
semiconducror research to be shared hy in- 
dust? sponsors. This program has been 
reasonably successful in its more than 
5 pears of operation. Anew semiconductor 
research p r o p a n  being sponsored by in- 
dustry members (Sematech), which u<U. 
have its own laboraton. facilities, is just 
getting staned. 

Tne transforming secrors of the United 
States economy have long had their own 
inoust?-sponsored research centers. For 
example, the paper, steei, energy, and 
chemicals industr). associations have for 
m e  years operated research progTams in 
their own laboratory settings and by 
brokered research programs. These have 
suffered from problems characteristic of 
industries where members are more wor- 
ried abou: competing wit5 each other than 
ulth giobz! competition. 

Paper indus:? research efforts, which 
lake place both in z central laboraton. and 
throug'n sponsored efioru in universities, 
aie oirea confined to topics that would not 
give co;;petitors zn edge over one another. 
ID addizion, resezch efforts sponsored by 
f o r e s r ~  and paper associations (such u tis- 
sue culiure propagation techniques for 
high value added woods) were often not 
treated u having serious business utility. 
Tnus, competitive advantages resulting 
from years of resezrch were often either 
not developed or not used. 

Similarly, until recently, the steel 
i n d u s ~ ' s  resevch institute did useful, but 
not fundamen-&. research on steel proces- 
ses that eitber were not taken seriously by 
indust? or were too late to respond to 

advances alre.aciy being made by com- 
petitors in the global marketpiace. Thus; 
while research on continuous casting or 
special? steel waz goin€ on in the Steel ln- 
stitute, Japanese steelmakers had already 
deployed the technolop and were making 
siFifjcan1 inroads. 

The ene rp  industry suffered from a less 
dramatic problem in its sponsored re- 
search efforts. Although endowed with a 
large budget supported by utility subscrip 
tions, the Electric Power Research In- 
stitute (EPRI) has been characterized as 
sponsoring a very broad array of studies 
that were not relevant enough to the  
geographically specific needs of its utility 
members to satisfy their needs. Thus, this 
center is facingevenrual discontinuation as 
utilities attempt to expend their resources 
on issues in their oun backyards. 

The chemical indust? in the United 
States has stressed common problems in its 
research agendas, and thus has tried to em- 
phasize pressing issues, such as hazardous 
and toxic waste treatment, in its sponsored 
research, rather than chemical product or 
process innovation. Sorably, chemical 
companies have had sufficient research 
support internally to remain competirive in 
products, but  have been dilatory in 
responding to waste treatment issues. The 
rising R&D rates in the industry suzest  
tha t  an agenda focusing on  shared  
problems does makesense, although re- 
search capabilities within an indusfq as- 
sociation lab may not be as high as within 
corporate labs, or, for thatmatter, univer- 
sity chemistry or chemical engineering ' 

departments. 

In sum, long-term science and technol- 
ogy development is taking place in an 
evolving insti tutional environment.  



Research univercitier. recognizing the 
limits of tradtional structures, are begin- 
ning to  review the i r  organizational 
capabilities and policies and are opening 
up to newer, more effectively structured 
intermediary institutions that will bridge 
the gap  between basic and  appl ied 
science-without undertaking product 
development, however.   ore over, federal 
incentives to encourage this trend are in- 
creasing, although still limited. Federal 
laboratories are being given incentives and 
commands to work more effectively with 
the marketplace, but these efforts have 
only started and may focus more on near- 
term technology transfer. Industrq-spon- 
sored long-term research is moving toward 
a renaissance, in which companies agree 
tha t  they can work on  mutually ad- 
vantageous issues to provide them with a 
competitive advantage in world markets. 

State governments in the United States 
have not played an active, direct role in the 
development of the long-term technology 
infrastructure. Most state activiv, other 
than direct financial support of state 
universities (and sometimes private 
universities), has emphasized medium- 
term, applied research. However, at least 
half of all states have "research excellence" 
and "centers of research excellence" 
programs. Most of these are relatively new 
and involve grant programs to support or 
match faculty research to build capacity 
within growing departments in specific 
areas, such as microelectronics. Ohio's 
program, for example, supports faculty 
who are  building new capabilities in 
university departments. Others are in- 
tended to provide broader organizational 
support for interdisciplinary research 
program development (for new staff, 
equ ipmen t ,  faci l i t ies) .  Michigan's 
Research Excellence Fund (REF), for 

example, invests S 3  million ve.ar!y in a 
diversitv of efinns to enhanci-research - 
capabiliiies wthin the Michigan universi~ 
system. Some research efforts are focused 
on translating research into technology 
products, hut this would be  considered 
medium- or near-term research support. 
Most research excellence programs, 
however, have been more gesture than 
substance. State investments in long-term 
research cannot equal the size and scope of 
the national research programs; states 
simply do not have the resources. 

More appropriate than trying to be- 
come sponsors of long-term research is 
state support for longer term development 
of universities and their institutions. 
A number of leading states have created 
new technology center programs, most of 
which are in universities (with the excep- 
tion of Michigan, Virginia, New Jersey). 
These are discussed n e 8  under "Medium- 
Term Technolog Infrastructure." 

More and more states have tried to in- 
crease overall spending on  research 
universities to prepare them for growth in 
new areas of science and technology (and 
to compete for their share of federal re- 
search dollars). Minnesota converted 
revenue-generating lands into $50 million 
to endow 50 university chairs. The Univer- 
sity of Texas raised funds for 30 chairs to 
help attract MCC to Austin Most other 
major universities have been raising large 
"war chests" to endow chairs and support 
facility improvements for the decade of the 
90s. Some universities, such as Stanford, 
have extremely large targets (Stanford's 
target is $500 million). All universities are 
asking their states to match privately raised 
funds for new technology centers that have 
long-term scientific objectives in areas 
such as biotechnology or microelectronics. 



In w m .  the United States is at the 
kginning of a  axsf sf or mat ion of tradirion- 
a! pzblic and prjvate science and technol- 
ogv ins~itutions and is in the process of 
developing new science and technolop in- 
termediaries to meet the needs of the 
economx. The evidence of the utiliy and 
success of rhese reforms and new instiru- 
tions is not in and may still be some time 
off. However, SRI data on economic per- 
formance of C.S. states suggest that those 
with the best long-term (and near-term) 
techno10,m. infrastructure do better than 
those  whose inf ras t ruc ture  is less  
developed. I t  still remains to be  seen 
whether cooperation between industvand 
rovernment (and university) and between - 
indusuies u4l  endure and enhance state 
economies in the midst of a global environ- 
ment of inrense industry struggle for com- 
petitive advamage. These observations, 
howeve:, may provide a useful reference 
point for placning future public and 
p;ivate investaents in long-term technol- 
OF infrastructure in Karnataka and in 
India generali!.. 

K a i i a ~ k z  has what would appear to be 
a reasonably well-developed long-term 
rechnolog~ infrastructure. However, on 
closer i r spec t io~  this longer-tern capacie 
does not meet the traditional criteria dis- 
cussed earlier. Although it has the Indian 
Insutute of Science. which is a traditional 
higher education and academic research 
cente;. I(a12:aka also has an array of na- 
tional laborztories and institutes that do 
more medium-term applied work than 
long-term bzsic science. Thus, it is not 
c lear  on first  giance how much of 
Kan;azAa's ~echnology infrastructure is 

trul!. long-tern in focus. and how muck i5 

more medium-term. 

A recent SRl analysis of Indian scien- 
tific publications of 1984 pro~ides a means 
of identifying where Indian publications 
a re  prominent in leading worldwide 
science issues and where they are more 
focused on national and local technical is- 
sues. This bibliometric analysis shows that 
in a model of world publications, India 
contributed fewer than 2% of total publi- 
cations. However, scientists publishing 
were active in 19% of specialties and in 
57% of major "regions" or key areas of the 
published scientific world. This pattern 
suggests that Indian scientists may be 
developing specialized niches in interna- 
tional scientifi c'areas and focusing their ef- 
for ts  on problems of more  national 
concern. 

Indian pubIication in biomedical fields 
was relatively weak, while activity in 
chemistry was very strong. Of the 100 
strongest Indian specialties, 55 were in 
chemistry, 16 in agronomy and ecology, 
and 14 in biomedicine. Strengths in 
chemistxy were in spectrogiaphic analyti- 
cal methods, studies of liquid cvs:als, and 
chemical synthesis. The strongest areas 
tended to  be  those where there wzs 
stronger local interest, such as develop- 
ment of energy systems, and mathematical 
methods. 

In biotechnology, Indian research was 
shown to be  strong, but not advancing 
rapidlv. There was considerable emphasis , 

on areas such as research on human and 
agronomic disease. Karnataka was well 
represented in these prioriv areas, includ- 
ing research carried out a; the hdian In- 
stitute of Science and the Universit) of 
Mysore (purification of cellulose, effects of 



structxa! chznfes or! nonoc!ona! anti- 
bodies, effects of pharmaceutical agents). 
and the  Cent ra l  Food Technology 
Research Institute (crystal structure of en- 
zymes, synthetic bean proteins). However, 
a m a t a k a  was not as active in biomedical 
areas as medical research centers in Delhi, 
Bombay, and Jaipur. 

In physics and materials science, several 
Indian scientists were identified as world 
class researchers (e. g., C.N.R. Rao, 
D. P. Sharma). Foq-five Indian scientists 
were noted has having contributed to the 
fundamental intellectual base in this field. 
n s  was deemed by SRI and NSF to imply 
ihat India may have a critical mass in this 
field. These areas showed rapid advance- 
teent compared with biotechnology and 
solid-state physics. Among the centers 
ranked by experts as world class were the 
Indian Instirute of Science, the Bhabha 
Atomic Research Center, the Indian In- 
stitute of Technology at Kanpur, and the 
Tata Institute of Fundamental Research. 
The Indian Institute of Science publica- 
tions that were noted were in the fields of 
photoacoustic spectroscopy, ionic conduc- 
tivity, fluid dynamics of combustion, and 
gravitation. 

This assessment of Indian scientific 
publications suggests that India has 
focused much of its scientific agenda on 
national and local concerns and continues 
to do so. At the same time, there are fields 
where scientsc expertise is contributing to 
world class developments in science. 

In this analysis Karnataita appears to do 
reasonably well in addressing both nation- 
al and world class scientific issues. The 
implication, however, is that Karnataka has 
fewer long-term research capabilities than 
do other states. As stated earlier, a large 

long-term capabi l i~  may nor be central to 
the future of the Lamataka economy, but i t  
helps. However, to build a balanced foun- 
dation for the economy, Karnataka will 
have to recognize the importance of long- 
term technology infrastructure at different 
institutions in the state beyond IISc, such 
as CFTRI and the University of Mysore. 

Indian Institute of Science (IISc) 

The IISc is one of the leading academic 
and research institutions in India. As such, 
i t  has developed considerable depth and 
breadth  in i ts  long- te rm research  
capabilities. T h e  IISc has five major 
divisions in which faculty and students 
pursue degree programs and research 
projects. In 1985-86, the  Division of 
Physics and Mathematical Sciences ad- 
mitted 27 students to perform research; 
the Divisions of Chemical and of Biologi- 
cal Sciences admitted 59; the Division of 
Electrical Sciences admitted 35; and the 
Division of Mechanical Sciences admitted 
64. A11 told the re  were over 600 re- 
searchers, other than faculty, at the IISc. 
The IISc is active in sponsored research 
projects with a long-term focus. In 1985-86 
it reported having over Rs. 1.556.9 lakhs 
under way in 259 projects, many of which 
were sponsored by national agencies from 
defense and aerospace to biolo$cal scien- 
ces. The centers,of the IlSc published over 
40 books and papers, and there were over 
800 individual publications in various 
scientific fields. 

The IISc is Kamataka's most fundamen- 
tal representative of long-term research 
capability. The institute has significant 
breadth and is Likely to conmbute to the 
national science base continuously over 
the coming years. 



Tr.e !!Sc is s progressive c?rg=_n.?zerior! 
uith substaxiz' autonomy tha: it can used 
to b~i!2 and f o a c  i s  long-term resemh 
capabiliiy. Increasingly, the USc is per- 
formins contract research on theoretical 
and applied issues for national agencies. 
This type of support is very different from 
the cpe of national science suppon more 
common in the United States. The IlSc's 
ability to exlend its capabilities in the fu- 
ture may require that it distinguish more 
effectively between its &sic and _applied 
research missions for the nation. 11 CaMOt 
be all things to all people wirhout losing 
some of its ability to advance science. The 
Center for Scienufic and Industrial Con- 
sulranq, discussed in the seaion on near- 
term technolop infrastructure, represents 
an i n ? o r t a n t  f i rs t  s t e p  in bui lding 
mechanism that distin-pish between near- 
temi and longer-term research. 

Tne IISc is primarily a long-term re- 
search oig-io~ with a broad technical 
ski]! brze (2nd some intern2:ional distinc- 
tion). I: is higkiy accessible to the govern- . - 
men; ceiense aid aerospace agencies, who 
sponor much of the research there. This 
close relatiorsEr, to national agencies sug- 
Eesrz 12a: the z~plicabilin. of research to - 
these orraaizrions - is re!arively high. and 
possihiy less so when regional issues are 
concerned. Tne currenq of IlSc skills are 
on a par ~ 5 t h  the highest-quality institu- 
tions in Indiz. 2nd faculty and staff are 

c?peE to performing research on Lzwe-.r of 
concern that match t h e i r a c a d e m i c  
priorities. The cost of research is not a 
problem, since present clients are major 
national organizations. The I1Sc's long- 
term research issues are a separate con- 
sideration from medium-term ones that 
would be more likely to be of interest to 
h a t a k a  industry. 

In sum, b a t a k a ' s  long-term technol- 
o g ~  infrastructure could benefit from ex- 
pansion to other academic institutions in 
the state. Thus, Banpalore University, 
Mysore University, and some of the re- 
search centers should be encouraged to 
improve their academic credentials and 
participate more aggressively in world 
science development. This would require 
enhancing the faculty and facilities of the 
universities. Moreover, k n a t a k a ' s  tech- 
nologJ infrastructure would also be helped 
by development of curriculum and degree 
programs commensurate with those in 
world class educational institutions. 
Tnrough these ?pes of invesrmenrs Kar- 
natakz, over time, could become identified 
ulth leading fundamental research that es- 
tablishes new technology fields, as well zs 
uith applied technology. Tnese objectives, 
however, are both costly and long-term in 
nature. As a result, they are likely to have a 
lower priority in recommendations for im- 
mediate action to enhance Karnztaka's 
economic idrastructure. 



Medium-Term Technology infrastructure 

Karnataka is particularly well endowed 
with medium-tern technology infrawuc- 
tu re ,  primarily made up of national 
laboratories and institutes. However, this 
infrastructure, despite claims to the con- 
trary, does not appear to be as responsive 
to industry R&D needs as is desirable, par- 
ticularly for those firms in the emerging 
stage of the life cycle. This problem is a 
product  of t h e  history of India and 
Karnataka's technology infras.tructure 
development, which have emphasized a 
national laboratory system that is respon- 
sive to national research agendas and has 
limited experience in working directly with 
industv. Although this history is different 
f rom tha t  of the  Uni ted  States ,  t he  
problem of building a technology in- 
frastructure oriented more to the mediurn- 
term RGrD needs of industxy is shared by 
both nations. 

U.S. Experience 

The medium-term infrastructure in the 
United States has been predominantly 
developed and operated by the private sec- 
tor, although this situation is changing. For 
the most Dart. medium-term technoloPjca1 . . " 
development has been the responsibility of 
individual firms that translate technoloei- 

L. 

cal developments into products, or of re- 
seaich and development institutions that 
provide problem solving, product develop 
ment, prototype building and testing, and 
market assessment senices. Problem solv- 
ing might involve the resolution of par- 
ticularly complicated technical issues 
relating to the evaluation of technologies 
that might be transformed into a product 
(e.g.. a new material, a new microprocessor 
capacity, a new biological principle), or 

technical problems in the  design or 
manufacture of a product (e.g.. how should 
group automation technologies be con- 
figured for production of powdered-metal 
production lines to optimize flexible mass 
production?). 

The United States has had a long history 
of entrepreneurs and "tinkerers" whose 
par t icu lar  skil l  i t  was t o  pe r fo rm 
"bootstrap" research and development. 
From Thomas Edison and Henry Ford to 
Steve Jobs and Mrs. Fields, there has been 
a continual history of individuals who were 
willing to invest time and energy in study- 
ing new technology applications and 
developing new products. However, the 
R&D needs of companies grew over many 
years, and the U.S. marketplace also p e w  
to respond to market demand for increas- 
ingly sophisticated levels of technical 
capacity. 

Early in the century a number of schools 
of technology were developed in the 
United States. These schools were in- 
tended t o  prepare  professionals for 
specific fields, such as civil and mechanical 
engineering. For example, Massachusetts 
Institute of Technology, Carnegie Tech, 
Michigan Technological Universit): Case 
Ins t i tu te ,  Cal i fornia  Polytechnic,  
Rensselaer Polytechnic, and Georgia Tecb 
all were developed as (primarily private) 
institutions of higher education to train 
engineers. They performed this function 
very well and supplied leading industrial 
technologists, as well as founders of major 
companiks, throughout the early years of 
this century (Dow Chemica!, for example, 
was founded by a graduate of Case In- 
stitute of Technology, as was Lubrizo!). 
During this time, growing companies 



.sanss! pdo[ou 
-qsal jo s!sL[eue a%ls-bpea lira& swas 
-aldai SpauaZ mq ',nod or panqnos 
seq sa!l!sraa!un 2uuaau@na JO la!, ~slg 
aql le qsleasal pa~osuods-,Gisnpu~ -iCrlsnp 
-u! 103 asmnosal wl!p e IOU inq Xqunrn 
-rum qmasal aql u! huedm paqle!xds 
'xau e pamasa~das salq palmn aql m 
sa!l!sla.qn 3uuaau!3ua 3n!pea[ aq 'Ilnsal 
e 37 .galeasax nrlal-la3uol 'a%pa-3u!pea[ 
%yopad uo pau!ernal [pa s!seqdum aqt 
'1! pa~al3an peq ieql sa!l!sxan!un Suorne 
Suuaau!Sua jo jCra~oxypa~ aq al!dsaa 

s~ooqss aql roj msoj aql Sqrn~s~~nueux 
pue u&sap pap!e-~alndmo3 u! asuq 
-[asxa 3n!laau!Sua apem nonap$-a@ao 
-1~3 30 iuap!sard aqL la3pnq si! pa~dp 
pue 000'~ 01 az!s luapnls s;jooq>s aql 
palqnop pue h~oud ams z 3~aq3na 
apeur Su!~aan!Su~ 30 aZa1103 ue3!qsgq 
jo .G!slaaqn aql JO neap auj -tpnor3 
pue uonuane 30 asuemeual e paana!~sd 
-xa aneq qooqss Sgaaq-ua ?psal e sv 
.h~snpq 01 ssana~~saodsa~ na@. Smnauq 
'qru!md q 'pnz sasuaps *aac@~a aql 
%upirequa pue qseq Zu$qzq jo a[ol aql 
no ?fool .i(aa?e .:rrap!sa~d .u!slaayun 'mog 
-cu!lv asaq q .slool Sq~aaqJua qaq~ 
pala,\oss!pai %va[;o $ialca> paisilalq 
alour arnosaq peq leg $an!slan!m asoq 
30 hem 'so861 aq1 Supnp 'Ia.Ga,nOH pagl 
-sal Lm aq 01 lai svq let* SO361 pm TJL~~ 
ag 3qnp ;uap Suuaamjua 30 .uua!sgap 
e u! paqnsaI asuaps pn.nol a.\om sa 

.nsnpold 
Suqem pue Su!luaau! ylo.n 01 may1 
~nd pue salenpelj 3111aamZua paqiosqe 



-ua aaeq snql sa!mpaurlalu! K%o[ouqsal 
alegyo! 01 suoga a m s  30 Kpo[eu a u  

9 q o p  aq lou ppoqs 
sdeqlad pue 'op l o a m  ualuas s p a p e x  
,(l!sra~.m [euo!lpen leqM 'ma1 m p a u  
a q  m "op 01 s u o ! l e z ~ S l o  ~namdo[aaap 
pue qxeasal K m p a u n a ~ q  ~nau a lean  01 
paau Laqt 1eq1 pap!sap aneq salels p a i p n  
aql uy s a m s  aql p q  isouqe 'saqouosa 
a n 0  naql Sqssasse u~ .(sxaL s ueql ssal) 
a m 4  a r q  um!pau e u!qpn ssauaa!l!xad 
-mas Lnsnpu! 10 luaudo~aaap s!urouo2a 
ale[nux!ls K p a x p  01 sapoleloqe1 Ielapaj 
pue sa!l!slan!un JO ,iq!qeu! aql uroy 
suossa1 lueuodu! paurea1 aaeq s a m s  

'SF leql) sa!S'o1oq~at ,,wale[,, u a q a  aneq 
sapeduos a s a u  .2Go~ompal jo uo!lezqe!s 
- ~ a u m o s  pue luaudo[aaap aqi apnprq 
01 suo!lelado qaql  papuedxa aaeq suog 
-equeS'lo a78 h p e a 1  aql jo  Lueu 'sleaL 
luasal UI .ase[daqlem aql o q  k ~ q e d e s  
l e q l  %u!qel 103 os le  i n q  ' s a p u a l a d  
-U03 [espqsaljo "2auen ap? e 2upeq 103 
a n o q  ale suogemremrei%o paxddv 



compassed funding newly neared univer- 
sity centers with existing or new staff 
recruited from departments across the 
universin. In other words, these efforts 
have represented more of the same: sup  
port for longer-range research activities 
that are only marginally accountable to the 
medium-term marketplace requirements 
of industry. hloreover, the majority of 
these new centers were designed to foster 
development of new technolo~  that might 
promore new business formation in the 
state economy. not to address competitive- 
ness problems of existing industry. Despite 
high expectations, the modest scale of 
these endeavors uill probably lead to min- 
imal economic results. 

A few nares have discovered that it is 
unreasonable to expect a state-sponsored 
program to generate technologies that 
would transform their economies. Several 
have decided to rake a more practical a p  
proach to medium-term technolog issues 
tha: can have a useful economic impact. 
Tiis approach is called  technol lo^ cap- 
ture." Tne premise is simple: states sbould 
inves: in development of technology ap- 
piications 'hat improve the innovativeness 
of products produced by industry in the 
state. or thzi improve the efficiency of 
produaioc. There is no emphasis on com- 
pletely new technologies or new industries 
in the rechnolop capture concept, only on 
applying techno lo^ and expediring its use. 
Technology capture stresses making 
"second-generation" technologies work 
for the economy, rather than seeking dis- 
coveries in "third-generation" tech- 
nologies, which may take a far longer time 
to realize and may be better undertaken in 
universities and major laboratories. 

Technoios capture approaches can be 
used in any field. whether biotechnology, 

almmation, or advanced materiais. For ex- 
ample, biotechnoiogy research can he used 
to improve the abiliv of plants to self-fer- 
tilize, resist pests. produce more, or pow 
under more difficult conditions, or to 
provide useful chemical feedstocks. This 
would be like bringing the "Green Revolu- 
tion" to a new stage of development. 
Similarly, research in automation would 
concentrate on applications for enhancing 
the introduction of new production techni- 
ques in existing manufacturing firms, as 
well as on helping to develop and stand- 
ardize new manufacturing automation 
products for the state's manufacturing sec- 
tor. Research on advanced materials ap- 
plications could be oriented toward 
helping plastics fabricators and machine 
builders adaptito changing markets more 
quickly than competitors. 

States have made some innovative ef- 
forts to create new applied research in- 
stitutions that are intended to serve their 
economic base through technology cap- 
ture. To some d e ~ e e ,  these centers, which 
can still be considered experiments, build 
on earlier experiences in the development 
of the Agricultural Experiment Stations. 

Tbe Agicultural Experiment Stations 
are research and development centers that 
are sponsored by states and the U.S. 
Department of A,griculture, as well as by 
private contracts. They have independent 
staff, as well as university faculy, perform- 
ing research on applied topics addressing 
critical issues facing a state's agricultural 
economy. Over the years, these centers 
have broadened their focus to encompass 
national issues, as well as far more complex 
technological issues. For example both 
Cornell's and the University of Georgiz's 
Agricultural Experiment Stations are vev 
active in agricultural biotechnology 



research. The principle of the .4&ricultural 
Experiment Station model; however, is the 
development of an independent research 
center focusing on medium-term state 
needs, not on broader academic scientific 
inquiry. In other words, Agricultural Ex- 
periment Stations have been examples of 
technology capture approaches, even 
though today they may not be as effective 
as they could be in responding to specific 
state issues. 

States such as Michigan, 0hio '~ew ~ e r -  
sey, and  a few o the r s  have crea ted  
"Centers of Research Excellence" that 
have as their mission technology capture 
research on specific problems facing in- 
dustries within their state economies. 
Ohio's Edison Program, for example, has 
created the Cleveland Advanced Manufac- 
turing Program (CAMP), which sponsors 
research on  manufacturing problems 
facing larger industrial firms. CAMP has 
research components at Case-Uiestern 
Reserve, Cleveland State University, and 
Cuyahoga Community College. Each of 
these centers involves private indusrry col- 
laborators, m d  each focuses on a different 
aspec t  of advanced-manufactur ing 
problems. Case emphasizes the advanced- 
manufacturing problems, Cleveland State 
advises the more specific applird engineer- 
ing issues, and Cuyahoga the issues of 
training in the use of automation equip- 
ment. T h e  Edison Program has other 
centers as well on different topics, includ- 
ing biotechnology and information tech- 
nology. 

Michigan's Centers of Research Excel- 
lence are another state program that en- 
compasses two large technology centers. 
The Industrial Technology Institute (ITI) 
is a multipurpose center for the study of 
appl ied problems in manufactur ing 

automation, not unlike lnoia's Central 
hlachine Tool Institute. The center has 
over 200 staff doing applied research rang- 
ing from the individual unit of automation, 
such as testing new vision systems and 
robotic arms, to the intermediate level of 
automation such as evaluating problems in 
development of flexible manufacturing 
cells, to the higher-order technical issues, 
such as systems integration and real-time 
communication from the plant to the cell 
level, ITJ is supported by the state, founda- 
tions, federal grants and contracts with 
Michigan, and some national industries. 

The Michigan Biotechnology Institute 
(MBI) is an integrated RGiD facility that 
can undertake research on molecular biol- 
ogy issues from the  lab top  level up 
through to production protoqying. MBI's 
mission, not unlike that of India's Central 
Food Technology Institute, is to perform 
research that will lead to development of 
licensable biotechnologies for Michigan 
industry and farms. These technologies wi l l  
be designed to degrade toxic wastes from 
paper and cheese producers and recycle 
them as chemical feedstocks, as well as to 
provide new higher-value-added agricul- 
tural plants for Michigan growers. Ln addi- 
tion, the faciliF has been designed to serve 
as an incubator of biotechnolos product 
developers, helping them move from the 
laboratory to the production scale-up level, 
and, as a resource for special evaluation 
studies for private industry. MBI has its 
own staff, as well as visiting faculty from 
Michigan State University. MBI is sup- 
ported by the state, foundations, grants, 
and private contracts. 

Beyond these  cu r ren t  programs,  
Michigan is planning to  redefine its 
Research Excellence Fund so that this pool 
of funds can be focused on medium-term 



induslria! techno lo^ problem-solving and for a shon rime. These are ofren expensive - .:. 
technical developmenr, working with state for smalier fim to use. and-there ar t  nor .- . . .- 
rechnology centers. many in the United Stztes. 

In general. more srates are beginning to 
perceive the cosr-effectiveness of suppon- 
ing technolo= caprure types of centers 
rather than technologv development initia- 
rives that have minimal resources com- 
pared with industry efforts or national 
research programs. Increasingly, states are 
looking for ways to balance their role in 
building longer-term research capacic in 
tbe state and implementing medium-tern 
appl ied  research suppor t  for the i r  
economies. In making these choices, states 
are starting to study the dynamics of their 
own rechnologv infrastructure in greater 
derail, l o o h g  for the match and mismatch 
between what industry can do for itself and 
where the state can "leverage" the most 
productive impact on the economy for its 
own limited inves.men;. 

Ir. sum, the medium-term techno109 
infrastructure consists of a wide array of 
mppiiers, including engineering schools, 
coipoizte laboratories, state technolo\. 
ceniers, and private R6rD organizations. 
Eack source has its limits. Tne engineering 
school research programs at various 
universities have developed increasingly 
long-term agendas for study which often 
rriake them less accessible to a state's in- 
dusay Szate-govemmeni-sponsored tech- 
nology centers  i n  some  cases now 
emphasize technology capture that puts 
technology to work for the state economyl 
but v e T  often pursue new technology 
development with only marginal financial 
or scienriiic capabilir). Finally, there are 
private R&D organizations that were 
foiiiled as intermediaries to supply the 
private secio: and government with 
cap2bilir) they did not have or needed only 

States are finding that their mediurn- 
term technolog infrastructure is ofien un- 
derdeveloped. Whereas larger companies 
can seek out needed techno lo^ research 
from national and international sources. 
the smaller companies and more vul- 
nerable sectors are having p e a t  difficdn. 
in gaining access to the "second-genera- 
tion" technologies that the medium-term 
technolop infrastructure produces. As a 
result, states need to consider carefully 
how to structure their efforts to build the 
medium-term technolop infrastructure. 
They are finding that their greatest impact 
can be gained from focusing investments 
on technologies that help their existing in- 
dustries adapt and compete more 'effec- 
tively, not from emphasizing technological 
discoveries that hold vague promises for 
new economic development. 

Karnataka's Medium-Term Technolcgy 
Infrastructure 

Karnataka has a more highly developed 
medium-term technology infrzstructure 
than most Indian states, and even than 
many states in America. However, al- 
though Karnataka has a wealth of institu- 
t ions t h a t  pe r fo rm mediun?-term 
technologv development, these institutions 

-may not be able to respond to the require- 
ments of Karnataka's industrial base. The 
reasons vary, as do the capabilities of each 
institution. 

For this analysis, five Karnataka tech- 
nolog). institutions uill be briefly reviewed 
in terms of criteria of effectiveness relarive 
to the economy. The institutions are: 



National -4eronautical Laboratory 
(N AL) 

Indian Space Research Organisation 
(ISRO) 

*Cen t ra l  Power Research Inst i tute  
(CPRI) 

Central Food Technology Research In- 
stitute (CFTRI) 

Central Machine Tool Institute (CMTI) 

National Aeronautical Laboratory (NAL) 

NAL is a national laboratory affiliated 
with the Council of Scientific and In- 
dustrial Research (CSIR). NAL's mission 
is to provide research and development 
services to the nation's aerospace and 
aeronautical industry. NAL has six major 
R&D programs - aerodynamics, fluid 
mechanics, materials sciences, propulsion, 
structural sciences, and systems engineer- 
ing - in addition to supporting programs in 
engineering services, computer services, 
and aeronautic information. 

Of KAL's R&D, 50% is performed on 
behalf of defense and aerospace agency 
clients. Another 15% is for various govem- 
ment agencies other than aerospace and 
defense. Another lo%, is for different 
technical offices of the government, and 
25% is for the private sector, often under 
publicly sponsored programs. 

hTAL has considerable autonomy under 
the CSIR system and has been attempting 
to broaden its research base to include 
more sponsored research, as well more 
commercially oriented industrial research. 
The change has been incremental, and the 

shifr in K U s  haze to sponsored researcn 
is continuing. The sponsored research is 
providing N.4L with the experience in 
more narrow4y defined projects needed for 
more responsive sewice to the private sec- 
tor. NALis also producing technologies for 
license to the private sector, as part of its 
effort to make national laboratories more 
active in moving technology from the 
laboratory to the marketplace. 

In many respects, NAL is similar to na- 
tional laboratories in the United States in 
that, during most of its histor): it has been 
driven by the R&D priorities of the nation- 
al aerospace and defense sectors and not 
served industry directly. Although NAL is 
willing and eager to increase its response 
to private-sector needs, it has yet to or- 
ganize itself specifically to achieve this 
end. NAL's leaders and technical staff are 
open to playing these new roles, but NAL 
needs to have a market-sensitive plan if it 
is to evolve beyond laboratoq status. 

Much to its credit. NAL has many of the 
technological capabilities that are per- 
tinent to the rapidly evolving Karnataka 
economy. These skills, include develop- 
ment of advanced-materials applications 
(composites), as well as fkite-unit analysis 
modeling and actual testing of structural 
products. NAL's skills are current relative 
to competitive sources in India, although 
possibly not as advanced as those of private 
firms involved with aerospace materials in 
the United States. 

NAL's costs are not likely to be a barrier 
to prospective clients. Not only are costs 
lower than market price (because of the 
subsidized overhead structure of national 
laboratories), but also tax incentives are 
given for sponsored research. However, 
smaller firms are likely to find costs higher 
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Aerospace, Lockheed. Rocituteli, or hlc- 
Donnell Douglas. Each of these major 
firms would be able to organize a team 
around its own capabilities to produce a 
system (satellite, launch vehicle, and so 
on); NASA's role would be project over- 
sight. I n  India,  the  absence of these 
capabilities has forced 1SRO to design and 
test most of the systems itself. Major sys- 
tems might be produced, however, through 
the publicly owned Hindustan Aeronautics 
in Bangalore, which would recruit en- 
gineers and technicians for aerospace 
projects at each stage of need. Only ISRO 
and NAL were capable of maintaining the 
personnel needed for major projects in this 
held. ISRO has been slowly implementing 
efforts to build greater industrial capability 
a produce integrated systems, but has yet 
to reach its goals. At this stage, ISRO is 
still working on getting individual parts and 
components produced by the private sec- 
tor. ISRO has managed to improve learn- 
ing by companies through building its own 
pilot plants and transferring manufacturing 
skills to companies; it also monitors how 
well industry is doing in producing once a 
production technique has been passed 
along. 

ISRO has also developed -year  paran-  
teed offtake agreements with companies to 
induce them to produce pans needed for 
the space program. By ensuring a cash flow 
for producers, it may be able to build an 
enduring business -although in India 
aerospace has yet to achieve the standing 
of a full industry, as it has in the United 
States. 

ISRO is also issuing licenses for ISRO- 
developed technologies, for which it col- 
lects royalties to encourage businesses ro 
treat technology transfer seriously. The 
licensing program is growing rapidly, but 

ve? feu Bangalore firms are involved. In 
1986, ISRO no! only developed ~ e c h -  . . . . 
nologies for licensing but also performed 
marketing studies to assess their attractive- 
ness to industr). Among the technologies 
evaluated were the ISRO FEAST Software 
Package, the Micro Multispectral Interac- 
t ive D a t a  Analysis System, I S R O  
Telemetry Systems, and Micro Arts. 

Technical consulting is available to 
Companies that would like to increase 
their capabilities in specific fields relating 
to use of new technologies. ISRO claims 
capacity in a wide variety of fields, includ- 
ing chemical engineering; polymers and 
specialty chemicals; communications and 
electronic information transfer engineer- 
ing; computers, data processing, and 
simulation; educational technolorn fiber- 
reinforced plastics (FRP); fluid and gas 
dynamics; heat transfer and combustion; 
industrial building design; metal lurg~,  
materials science, and engineering; non- 
desrructjve testing; remote sensing sys- 
tems; precision fabrication and production 
engineering; servo controls; and reliabiliv 
and qualit\. assurance and testing. 

This capability, which is distributed 
across ISRO staff and facilities, has been 
used in about 50 projects for industries in 
India. This small number suggests that 
either the skills are not in demand or the 
delivery system for the consultation is not 
working sufficiently well. ISRO is probably 
not perceived as a supplier of technical as- 
sistance or R&D by most industries in 
India, or Bangalore. However, with such a 
presumably broad area of skills, there must 
be ways to enhance utilization by industv. 

ISRO states that it is committed to im- 
proving the partnership between itself and 
industry and will achieve its objectives by 



transie: e f i ~ n s .  entrepreneur schemes. 
coordinating indus:rial consortia. en- 
couraging companies to bid on systems 
managemen; cont:acts, enhancing in ven- 
dor development program. and increasing 
demand for space products by marketing 
exports in addition to providing direct 
financial incentives to stimulate longer- 
rerm demand. 

For many companies, however, ISRO 
remains beyond the real marketplace. 
To them, ISRO remains a high-qualit)' but 
largely inaccessible organization, withpos- 
sib!s applicable technologies and skills that 
mosr fim, including many emerging sec- 
tor companies, are not aware of or as yet 
inlerested in. ISRO's technologies and 
skilis are broad and up-to-date, but its ef- 
fons to make companies aware of what it 
has to offer have not yet penetrated the 
Karna~aka industrial sector (although it 
may have done better elsewhere). Clearly, 
the cos:s of ISRO's help are not an 
obs~acle to its work. T i e  real challenge a p  
pears to be to increase company tech- 
nolofical sophisticarion and stimulate a 
comnimen: to production of technolo2- 
bved product: through financial incen- 
tives. This problem is not unlike those 
experienced by NASA in i s  early days. 

ISRO's program targets and the needs 
for meriium term technology in h a t a k a  
may merii its considering development of a 
broader R&D and techno103 develop- 
men1 venture with other concerned busi- 
ness organizations u a vehicle for drawing 
more indusmes into the technology busi- 
ness. ISRO has tremendous economic 
clout; how it could be effectively chan- 
neled to the h a t a k a  economy warrants 
funher exmiination 

Central Power Research institute (ZP2l,J 

CPRI was established in 1960 as the &a- 
tional Power Research Organizations to 
sponsor RSlD in the generation, transmis- 
sion, and distribution of electricin' and 
operation of electricity supply systems. A 
central mission of CPRI is also to provide 
research and testing facilities for evaluat- 
ing elecuical materials and performance of 
power equipmen& as well as serving as a 
National Testing and Certification 
Authority for certification of electrical 
products. 

CPRI has seven main divisions: Dis- 
tribution, which operates the appliance, 
relay, and battery testing laboratories; 
High VoltageMgh Current, which oper- 
ates the high-voltage, mobile 5eld testing, 
and short-circuit laboratories; Instrumen- 
tation, which operates the instrumentation 
laboratories and rural energy laborator).! 
Insulation, which runs the cables and 
capacitors, insulation, and polymer 
laboratories; Mechanical Engineering, 
which runs the tower testing station, vi~ra-  
tion laboratory, and model testing 
laboratory; Materials Technolos, which 
runs the materials and dielectric, g2s 
chromatography, and thermal station 
chemistry laboratories; and Pewer Sys- 
tems, which runs the power system labora- 
tory, simulation center, and computer 
center. 

Each division conducts R&D that helps 
advance understanding of India's power 
needs and problems. Studies include 
development of microprocessor-based 
winding fault indicators (to h d  flaws in 
cables and transformers), software for 
predicting power load problems, new 



polymers for use in insulation, charac- 
terization of Indian coals, and develop- 
ment of a high-efficiency wood-burning 
stove. 

CPRI is self-sufficient, being supported 
by revenues earned from the testing and 
certification services it provides. Every 
new piece of electrical equipment must be 
certified by CPRI to be commercially suc- 
cessful. 

CPRI believes that it offers very useful 
RGrD capabilities for both new industries 
and mature ones. However, onlv a few in- 
dustries use CPRI facilities, and even then 
CPRI often has to sell its services directly 
to companies. NGEF is one group that is 
currently working with CPRI on develop- 
ing an electronic static changeover witch 
for use in power systems. In each case, 
CPRI is w o r b g  on an issue of medium- 
term concern to the company, and for 
which commensurate skills and facilities 
are not readily available. Like other na- 
tional laboratories or institutes, CPRI does 
not attempt to make a profit but to provide 
senices at a break-even cost. 

To reach out into the business sector, 
CPRI is now licensing production of a 
variety of technologies it has developed in- 
ternally. Among these are the efficient 
wood-burning stove, domestic gasifiers, 

-portable equipment for analyzing dis- 
solved gases in transformers, a process for 
making high-quality transformer oil from 
rape seed, and a process for extracting 
aluminum from fly ash produced by ther- 
mal power stations. 

CPRI apparently does not have the con- 
fidence of industry when companies seek 
technical help; as a result, its skills are 

underused. CPRl. however, is accessible to 
industries with power-related medium- - 
term RGrD needs. The skills at CPRl are 
appropriate ro the level and form of work it 
performs in power research, although not 
highly sophisticated (CPRI finds i t  hard to 
recruit top staff because of wage limits). 
CPRl could examine how its e n e r p  exper- 
tise at the "big" energy scale could be a p  
plied more to medium-size and smaller 
companies with power problems. In 
general, CPRI could do a better job of 
assessing the market so that it could be 
more responsive to the market's needs. 

Central Food Technology Research 
Institute (CFTRI) 

CFTRI was established in the 1950s to 
facilitate the development of the nation's 
food processing industry through post-har- 
vest technolop proparns. CFTRI research 
and training efforts started when processed 
foods were virtually unknown in Indian 
society. Its work started addressing the 
technical problems that began after food 
was harvested, including problems of han- 
dling, drying, milling, grinding, storage. 
preservation, creating nutritious foods, 
creating packaged and convenience foods, 
and designing equipment for these pur- 
poses. CFTRI added to this work tbe 
development of quality control processes, 
development of skilled manpower in food 
processing (e.g., milling technolo&, and 
continual innovation and diffusion of a p  
propriate technologies in food processing. 
In general, CFTRI is intended to bridge 
food shortage problems through innova- 
tive conservation techniques, develop 
wholesome foods, minimize food imports, 
and advance knowledge of the dpimics of 
food processing. 
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sector. Needs for such simple types of tech- 
nology equipment and training enable 
CFTRI to respond to a wide variery of 
needs in the food processing industry at the 
earliest stage of its growth. 

GTl2l is not nearly as sophisticated as 
most major food companies in the Western 
world. Yet in India, CFIRI provides an im- 
portant source of innovation and advances 
in the food processing industry. At present, 
CFTRI may not be crganized to provide 
the range of R&D sen7ices that some seg- 
ments of the food industry might like. To 
some degree this is due to the limits on 
, ' C m  resources, but to a larger degree it 
is a result of CFTRI's current structure. 
However, CFTRI's level of innovation in 
food technoloy is, in itself, a very impor- 
tant function that has considerable value at 
the current early stage of development of 
the Indian food industry, not unlike the 
role played by other institutes, such as 
CMTI. The question is whether CFTRI 
and its sister institutions are evolving as 
rapidly as are the industries they were in- 
tended to help seed and support. 

CFTRI could undertake efforts to 
strengthen the diffusion of its many tech- 
nological innovations into the market by 
developing a more formalized industry 
R&D service that emphasizes product 
market studies, product development, and 
testing. However, this does not seem to be 
a likely emphasis in the near term. By the 
time the food industry catches up with food 
innovations in India, private sources of 
technology and marketing services are 
likely to have also grown up within the In- 
dian economy. How CFTRI will assist, par- 
ticipate in, or parallel this development is 
well worth e x p l o ~ g  more. 

Central Machine Tool /nstj:ure (CMTI) 

Chm was established in Bangalore in 
1961, initially with Government of Yugo- 
slavia support. CMTI has a staff of over 
450, 150 of whom are  production en- 
gineers. 

AS a medium-term technology source, 
CMTI can perform a uide range of RBrD 
and product development studies. Most of 
its projects involve developing a machine 
tool system to meet the special needs of a 
customer. Typically, CMTi staff will work 
with a client's staff to desim manufacture, 
and test a machine and accessories. 

CMT( has a CADICAM demonstration 
center where it trains staff and clients in 
the use of computer work stations. In addi- 
tion, CMTI has developed several sofnvare 
programs for solving complex design 
problems for specific types of parts, such as 
gears, cams, clutches, and springs, for 
modeling static and dynamic behavior of 
parts, and for analysis of deformation and 
stress in difYerent mechanical strucrures. 

C h m  is most likely to provide consul:- 
ing assistance to small and medium-scale 
industries. Small firms are also charged 
about 10% less for sexvices rendered. Ln 
general, CMTI considers itself to be  a 
major source of technical information on 
the state of the art in general- and special- 
purpose machine tool development and 
the application of low-cost automation in 
India, whether it is for a major producer, 
such as BHEL, or for a small enterprise. In 
fact, a small group of employees left CMTI 
to start producing and exporting a machine 
that CMTI designed. CMTI will help 
smaller companies license CMI? designs 
and begin producing a new product. 



F:=!l)-. C.137 is LY i n .poz~? t  t:~?i?.g 
center for machine tool technoloa. offer- 
ing courses a: various levels of technical 
depth for trainees. However, there are 
other training resources that also special- 
ize in use of machine tool techoolog~, such 
as the Government Tool Room. 

Through consulting and training. Clvm 
has a a high degree of interaction with in- 
dustry, from heavy industrial producers to 
the ISRO space propam. CMTI repre- 
senrs a techno lo^ center that is able to 
reach both low-technology users of 
numeric controlled equipment, as well as 
more sophisticzted users of CADICAM 
and computer  numer ic  control led 
machinery. ChlT? thus represents a uansi- 
tional technolop institution; that is, CMIl  
serves an industrial environment in which 
the majorin- of industry does not use CNC 
macninerywhile at the same time there is a 
p o w k q  electronics and aerospace sector 
with expanding needs for  advanced 
mandamring techno lo^. CMTI needs to 
bz abie to respond to both zreas effective- 
ly. aid. currently zp7ears to be serving the 
middle range con?znies reuonably well. 

Ir? sc:. CLTI? zppezrs to be accessible 
lo indssr;). in Ii2rca:zkz. 2nd it has the 

zpproprizte skii!s ia :he field of mchin? 
tool technology. ChlTI is dliing to work .- . 

with most companies, and ir charges 
reasonable fees. However. to continue 
serving the needs of the state economy 
over rime, CMI? must remain able both to 
reach the less sophisticated user of first- 
generation technologies, and to facilitate 
the development of the second-generation 
advanced manufacturing techniques 
needed by &mataka's emerging technol- 
ogy sectors. 

Achieving this balanced program will be 
a challenge. C h m  appears capable of ex- 
panding skills in either direction-more 
technical assistance to smaller, less sophis- 
ticated firms, and more technically com- 
plex computer-aided manufacturing 
development. CMTI may need to develop 
effective partnerships with other institu- 
tions to expand facilities and capabilities in 
advanced manufacturing. ISRO and h'AL 
mav be logical partners. Private firms with 
&/CAM and manufacturing expertise 
will also soon begin to  add the i r  
capabilities to the markerplace. Even in 2 

more "technology-rich" setting, CMTI 
should be able to offer Kamztakz man!; of 
the same important technical services it 
has in the past. 



Near-Term Technology Infrastructure 

Of the three time frames in which tech- 
nological development. application and 
use take place, the near term is the most 
fundamental. The near-term technology 
infrastructure consists of those sources of 
"first-generation" technology-already 
avidable through the market -that make 
f i rms more innovative or productive. 
However, first-generation technologies 
that might appear available in principle 
may not be available or accessible in prac- 
t ice.  This discussion will examine the 
problem of building an adequate near- 
x e m  tech~lology infrastructure by examin- 
'ing the U.S. experience and its relevance to 
h a t a k a ' s  own technology resources. 

US. Experience 

Ln the United States the marketplace is 
presumed to generally be the best source 
of solutions to problems of technology 
development and application. The nation 
h u  a highly developed system of technol- 
02 resources that are able to respond to 
most near-term needs a company might 
hzve. There is a very large U.S. technology 
s u ~ p l i e r  system, comprising developers, 
rroducers, distributors, and suppliers, in 
addition to trade organizations and profes- 
sional associations. Yet this system is ofren 
oriented to those companies thar are best 
able to anticipate their own needs and to 
plan technology purchases and implemen- 
tarion. A large number of small and 
medium-size f i rms experience con- 
s iderable  difficulty in meeting their 
specific near-term technology needs, in- 
cluding needs for training, and are, as a 
result, frequently a; risk competitively. 

The United States has never had formal 
national policies oriented toward the tech- 
nology use of smaller companies. Stares. 
too, have paid relatively little attention to 
this issue, but they are beginning to ex- 
amine it and consider new actions. Recenl- 
ly, a few have instituted efforts to reach oul 
to smaller enterprises and assist them with 
technology problems. Similarly, some state 
colleges and community colleges have 
found an emerging niche in supplying tech- 
nical expertise on industry technology 
problems. Perhaps most importantly, as in- 
dustiial competitiveness issues have r o u n  
in importance, larger buyers of products, 
such as automobile makers, have started to 
Become more concerned about the tech- 
n o l o ~ c a l  competence of small firms that 
are their suppiiers. 

Addressing near-term technological 
needs of industry, medium-size or small. 
remains both an immediate and a surpris- 
ingly difficult technology infrastructure 
problem. Ln part, this difficulty stems £rom 
the size of the problem: there are man!. 
small and medium-size firms that are not 
gaining access to current technologies. Bu; 
more importantly, the problem has its 
roots in the economics of business opera- 
tion and the process of innovation and 
change in industry. Unless states can make 
the process of technology diffusion work 
more efficiently, the larger-scale conse- 
quences will be a deterioration of the tech- 
nology agglomerations that foster grou~h,  
and fewer competitive businesses. 

States have traditionally concentrated 
their programmatic assistance to business 
on capitalization issues (loans, worljng 
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assess their OUT. technolop i?yCmrnc!~re 
is that smaller state and communiv col- 
leges  a r e  becoming m o r e  active in  
medium-term research and technical 
problem solving. Although research 
universities in the United States tend to 
disparage the technical competency of 
state universities (many of which were 
created as teachers' colleges in the 1950s 
and 1960s), many now are developing 
specific analytic capacities beyond their 
traditional training roles. 

To a certain degree, these capabilities 
are an effort by smaller colleges to become 
moie visible to industv as well as govern- 
ment. However, many smaller colleges 
(most of which have only bachelor's degree 
programs) have gained experience in 
working with local industries and are now 
turning this experience base into a techni- 
cal resource. In some state colleges this 
capability has become quite sophisticated. 
Cleveland State University, for example, 
has an automation engineering, consult- 
ation program that is popular wth major 
local manufacturers. Oakland University 
in Michigan has developed a competent 
applied research program in robotics and 
vision inspection systems that is consulting 
with local manufacturers desiring to irnple- 
m..nt new technologies. 

Many other state colleges are formaliz- 
ing  nea r - t e rm technical  assis tance 
programs targeted toward regional in- 
dustries. Some specialize, for example, in 
painting technology systems if they are 
near either suppliers or users of painting 
equipment (Eastern Michigan University). 
Others specialize in design, planning, in- 
stallation, and integration problems of 
computer numeric controlled machinery 
(Ferris State College, Michigan). This 
technical capability is often well received 

in arezs where mzny smaller industria! 
firms want to use new technologies bur are 
not able to overcome technical difficulties 
with the equipment, even after receiving 
all the training support their vendors could 
provide. 

State college capacity represents the 
bottom tier of technological sophistication. 
Yet these colleges are providing a very fun- 
damental and immediate service to local 
and regional industries. Although very few 
such programs a re  in place and the  
majority emphasize training in emerging 
fields, such as computer-aided design and 
statistical process control such programs 
at state colleges and some community col- 
leges are likely to play a key regional role 
in state efforts to improve near-term tech- 
nology infrastructure in the future. 

Ultimately, the solution of near-term 
technological problems in state economies 
hinges on helping the marketplace to work 
better. In states that have large manufac- 
turers who also purchase the products of 
local suppliers, there is justification in 
focusing state attention on  improving 
buyer-supplier relationships. In the  
United States at present, a few large 
producers are beginning to work with their 
suppliers, and suppliers are eager to work 
with them. In part, motivation on both 
sides stems from the fact that overseas 
competitors are making increasing inroads 
in both finished goods and parts. 

In response to market pressures, larger 
firms, many of which have had complex 
supplier systems for many years, are cut- 
ting back suppliers, selecting fewer com- 
panies  with whom they will have 
longer-term contracts. These first-tier s u p  
pliers will then have the job of developing 
their oun supplier networks, so that they 



a:: x x i n t ~ n  :he:: COZ::~CS. 1n this en- 
vironment of res:ructuring of the supplier 
system major pu icha~is  are forcing sup  
pliers to meel a variety of important 
cri~eriz. 

Among rhese new criteria are very high 
quality standards. Suppliers vety often 
must meet qudity requirements that in- 
volve very low production defect rates, 
which in turn require suppliers KO use new 
calibration and statistical qkality control 
rechnologies Suppliers are also increas- 
ingly expected to take designs from their 
buyers via computer and translate 
specificauons into producrs rapidly using 
computer-aided design and manufactur- 
ing. Because of frequent client product line 
changes, suppliers also must be able to do 

! rapid rooling and retooling of their ONTI 

producu'on lines, which requires use of 
tecnnologies thar permit flexible manufac- 
turing (flexib!e manufacturing cells, group 
technologies). Finally, because of just-in- 
time requiremena, suppliers need to be 
able to produce and deliver quickly (or else 
czxy rhe cos: of warehousing themselves). 
Tnis capa~iii:!. requires computer-based 
mu;ufacrurin_~ resoxce planning (MRP), 
xhiefj enzb1e.c e5icient organizarion and 
deplo!meni of resources in the plant. 

All these reqairements are increasingly 
being imposed on suppliers as part of 
Americzn corporarions move toward 
"syncbronou" nanufacnrring: Srates that 
want to help maintain suppliers in their 
geographic boundaries are helping bring - 
together buyers ar~d suppliers to work out 
their own technical assistance efforts. In 
some states conferences on supplier tech- 
no102 planning are beins sponsored and 
held a? technoloq centers that can follow 
up by ofiering lirmted technical assistance. 
Overall. however, states are doing far less 

to encocrage effective buyer-supplier rek- 
rions than they-could. Srates ma!. find - 

themselves paying a steep cost for this 
oversight in the future. 

In sum, the near-term technology in- 
frastructure in the United States is made 
up primarily of private-sector vendors and 
major purchasers of products who can as- 
sist individual suppliers in improving their 
performance. However, in addition to the 
private-sector resources, states are becom- 
ing more involved in meeting the near- 
term needs of industry for technology. 
Because most larger companies are able to 
meet these needs themselves, states are 
concentrating more on developing in- 
dustrial extension services that reach out to 
smaller and medium-size manufacturers. 
In addition, in an effort to establish a new 
niche in the technologv applicationk field, 
state colleges and some communir). col- 
leges are offering direct technical assis- 
tance services to local firms on a systematic 
basis (e.g., an industrial techno lo^ cen- 
ter). These programs are increasing in 
their sophistication and may be the basis 
for future regional centers of excellence in 
technical assistance (possibly linked to 
state or national centers). Overall. states 
are recognizing the need to do more to 
help the first-generation technolo,q\. supply 
market work better for its users. To 
achieve this improvement, states are start- 
ing to bring buyers and suppliers together 
and are examining ways to provide more 
effem've technical and training support to 
suppliers as they respond to major buyer 
needs. 

Although technically less comple~ ad- 
dressing first-generation, near-term tech- 
nology needs may have a greater,  
longer-term payoff for states than many 
very long-term techno lo^ development 



initiztives. .4t 2 minimurr?, balancirq nezr- 
term priorities against longer-term aspira- 
tions is an important poliq consideration 
for states. 

Kamataka's Near-Term Technology 
Infrastructure 

Karnataka is for tunate  t o  have a 
moderately well-developed near-term 
technology infrastructure serving both the 
emerging and the transforming segments 
of the economy. Many of the major s u p  
pliers of near-term technology include the 
same organizations that provide medium- 
term technology development. For ex- 
ample, a s  discussed i n  the preceding 
section: 

Central Machine Tool Institute-In addi- 
tion to performing RdrD on machine 
tool development, CMTI staff will 
provide advisory and consultative ser- 
vices to firms. This is not a major busi- 
ness for them, but they do respond to 
requests for technical help and believe 
this is an important part of their mission. 
They ieel that industry underutilizes 
their help and want to remedy this situa- 
tion. 

Central Food Technology Research In- 
sritute-As well as developing tech- 
nological innovations in food processing, 
CFTlU staff will provide technical con- 
sultations and feasibility studies for 
private industry. They do not view this as 
a major part of their mission and are 
more interested in transferring their o m  
innovat ions t o  t h e  market  place.  
However, they can perform these ser- 
vices and could expand them if they 
wanted. 

Cen:ral Power Rcwarri: lnsrirur? -In ad- 
dition to their R k D  work on power sys- 
t ems technology and  s tandards  
development, CPRl staff help individual 
f i rms on  the i r  energy technology 
problems. In their case, they are soing to 
firms to induce them to use their services 
and license their technologies. 

National Aeronautical Laboratory - 
NAL staff are interested in increasing 
the segment of their portfolio that is 
made up of technical projects for in- 
dustry. They are beginning to define 
specific technical services they could 
make available. However, at this point, 
provision of near-term technological 
senices to industry is not a common ele- 
ment of NAL's work. 

Indian Space Research Organisation - 
ISRO has a program of consulting to 
firms that are interested in entering sec- 
tors allied to the aerospace industry, and 
is encouraging firms to license its tech- 
nologies. Although ISRO is be,@ning to 
reach out to these firms more systemati- 
cally, ISRO activities could not be said to 
be very active in near-term technical as- 
sistance to local industr) at this point. 

In sum, the national laboratories and in- 
stitutes that are part of Kamataka's tech- 
nology ?.astructure, and also members of 
the  Council of Science and Industry 
Research (CSIR), are all mandated to try 
both to provide technical assistance to in- 
dustry and license techno103 as technol- 
ogy transfer. Many of these technology 
centers have a strong past record of assis- 
tance to industry. AU of them can enhance 
their efforts to directly assist industry 
beyond trying to commercialize technol- 
ogy, Moreover, in one way or another, each 



cor?tribute ul imponm dimemior! to 
meeting the broader medium- and near- 
term technology needs of Karnataka's 
economy. 

Indian Jnstitufe of Science Centre for 
Scientilic and Industrial Consulfancy 

Other than the CSIR institutes and 
laboratories, the IISc Centre for Scientific 
and industry Consultancy (CSIC) is the 
only major independen! scientifically 
oriented near-term source of technoloe in 
Karnatalra CSIC is an example of recent 
effons by rhe IlSc to improve relationships 
with industq and expand the flow of in- 
dustry support to faculty and facilities. 
CSIC is, essentially, an intermediary 
propam established at the IISc to allow 
firms to identifi technical themes for re- 
search that can be responded to by IlSc 
facult?. and st&. 

IISc-s techaica! consultzncy progrzm. 
howeve:, competes againsr the abihty oi 
p:ivate fiims ro import technology in 
vviolrs fomc from overseas sources. Al- 
thou@ in In& conpanies are constrained 
5on: purchasing foreign technology that is 
zvdzble fro= 2 domestic provider, finm 
can get aroud the rule by modifjkg their 
specifications enough to pet an exemption. 
In general. they prefer to buy packaged 
forei-m products that are available quickly, 
and perhaps less expensively, rather than 
nair  for development of a domestic 
produc tailored to their needs. 

CSIC has been set up to try to penetrate 
the import-onenled research practices of 
Lndian firins. Ii brokers research projects 
lo faculty of thc IISc. It h a  done about 125 
projects, most of them for government in- 
dustn, bur sorne for the privately ouned 

induslrial sectors. The future activities of 
CSIC wil l  emphasize more complex tech- 
nological needs of firms, for which no easi- 
ly imponed solutions are available. 

For the most part, CSIC provides con- 
sultation and research on issues that 
provide a scientific and technical chal- 
lenge; routine research is discouraged. 
CSIC is also not likely to perform produa 
development studies, which involve doing 
end-stage work on an existing technology. 
Also, if industry needs to have simple ser- 
vices provided, like certification or calibra- 
tion, there are other sources tbat are more 
appropriate to use. CSIC is likely to be 
open to innovative research arrangements, 
including precompetitive research efiorts 
involving industry, much as has been the 
case in the Engineering Research Centers 
in the United States. Although it is impor- 
tant for IISc faculty to reach out to indusv 
and there should be incentives to do so, the 
IlSc at present does not permit unlirmted 
consulting time. 

In sum, the 1IScts CSIC is a fairly 
resmcted technology resource for industn 
in Karnatakz. IlSc staff uill do selecred 
near- to medium-term research efforts. 
buf like universiy researchers, they want 
topics that relate to their interests and are 
not too close to the marketplace to lose 
their scientific r d u e  for inquiry. CSIC 
wants to a tuaa  more industry clients, but 
industry still views CSIC more as an 
avenue for exploring issues, not for ad- 
dressing irnpoirant near- to medium-term 
technological problems. Although CSIC is 
not inaccessible or irrelevant or out of date 
in its skills, it is ofren deliberately or inad- 
vertently unresponsive to industry needs. 
The reason may be that IISc researchers 
will not do a given project, that industy 
does not believe they will, or that when 



thev do a project. they are not sensitive to itself to be essema! ro its success. Thus. 
theotime constraints and technical speci- along with ISRO and NAL, the IlSc is 
ficity required by the sponsoring business. ready to play a strong role in the future 

development of a technology initiative in 
Yet, whatever future directions technol- Karnataka, wherher it focuses on long- 

ogy development takes in Kamataka, the term, medium-tern. or near-term technol- 
IISc expects to be involved-and considers ogy issues for industry. 

Summary 

In this review of the technological in- 
frastructure in the United States and 
Karnataka, we can observe the strengths 
and weaknesses of each in the  long, 
medium, and near terms. Tables III-1 and 
m-2 summarize the basic capacities of the 
US. and h a t a k a  technology infrastruc- 
mres for each time frame. In comparing 
the two, the most obvious deficiency in 

Kamataka's technology infrastructure is in 
its long-term capacity to provide applied 
research that meets the needs of the state's 
industries. Perhaps even more importantly, 
Karnataka has a weak medium-term capa- 
city to meet its industries' applied R&D 
needs. This weakness is reflected in the 
priorities of the recommendations made in 
Sections N and V of this report. 
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2. K A R N A T A W S  HUMAN RESOURCES INFRASTRUCTURE 

Introduction 

In building a modern, globally competi- 
tive manufacturing industry, India's 
greatest resource is its people. The talents, 
energies, education, and experience of 
India's technical and managerial workers 
will determine how effectively India's 
manufacturing industries can compete 
with those of other nations in the new 
globaf economy that is now evolving. 

Karnalaka has become a center of 
manufacturing in India, not only because 
of the attractiveness of Bangalore, but also 
because of the progressive atritude of its 
people. As the state consolidates and ex- 
pands its manufacturing industry, however, 
t he  adequacy of i ts  technical  and  
managerial manpower base must be ex- 
amined and any shortcomings remedied. 

Human Resource Needs 
2 

Tne hunizn resource needs of manufac- 
turing indus~ries vary according to the 
three phases o: i n d c s q  described earlier: 
emerging. expanding and transforming. 

Emerging indusrries are usuaIIy tech- 
n o ! ~ ~  intensive 2nd perform research and 
develo?men: work. Tnerefore. they re- 
quire n ighi~  irained tecnnic2! professionals 
(tyiczlly possessing x;.uter's or doctoral 
desees  in engineering and science) who 
can ~ a c k l e  new problems confidently. 
These indusmes often form close ties with 
the faculty of ma!:or research universiries 
or techno102 centers and rely on acade- 
micians and researchers for insights and 
help in problem-solving. Technical suppon 
persoanel axe also necess2ry, such as re- 
searcn assistants, technicians, and com- 
purer operators who ma? have bachelor's 

degrees in science or diplomas from pol?- 
technic and vocational training schools. 

Emerging industries require managers 
different bom those in expanding or tram- 
forming industr ies .  T h e  successful 
manager or founder of an emerging in- 
dustry is often an entrepreneur xlth vision, 
drive, sound business sense, and the abilir). 
to inspire highly qualified technical profes- 
sionals. Emerging industries also require 
R&D managers who can successfully 
manage product development from con- 
cept to market introducrion, direct the 
work of creative professionals, and com- 
bine an understanding of the technology 
q6th market awareness and business sense. 

Emerging industries also seek assis- 
tance from consultants and financing in- 
stitutions in developing sound business 
plans and structuring financing ariange- 
ments. 



Expanding lndusrrtes 

Expanding industries require a steady 
infusion of competent engineers with 
bachelor's or master's degrees in engineer- 
ing and computer science to meet staffing 
needs in product development, manufac- 
turing engineering, and saleslapplication 
engineering. Because these industries are 
likely to be expanding their manufacturing 
capacity, they recruit equipment operators, 
machinists, skilled and semiskilled as- 
sembly workers, equipment maintenance 
technicians, test and repair technicians, 
and the like. In fact, a definite worldwide 

,trend is the ever-increasing need for 
electronics engineers and technicians and 
for mechanical engineers familiar with 
CAD/CAM and factory automation. 
Another growing need is for systems en- 
gineers who can integrate various product 
or process technolop elements into whole 
systems using knowledge from several dis- 
ciplines. Expanding industries must en- 
sure, through continuing education, that 
their technical personnel are familiar with 
the state-of-the-art technologies in their 
fields. 

Professional managers in expanding 
industries must have not only formal 
education (such as an M.B.A degree plus a 
technical undergraduate degree), but also 
well-rounded work experience in increas- 
ingly responsible positions and proven 
track records. Essential for expanding in- 
dustries are strong marketing managers 
who can identify new market oppor- 
tunities, champion new products, perform 

global competitive anaiyses, and build ef- 
fective sales and distribution systems. 

Transforming Industries 

Transforming industries require execu- 
tives who can galvanize the work force into 
shedding old practices and finding new 
avenues for succeeding. Top managements 
can do this only by formulating and com- 
municating a new vision for their com- 
panies and convincing their employees that 
the old ways are no longer tenable. Fur- 
ther, employees at all levels may need to be 
retrained to think in new ways, assimilate 
new technologies, and function in changed 
environments. Thus, companies institute 
in-house t ra in ing  programs f o r  a l l  
employees, sometimes with the assistance 
of outside consultants, and encourage 
technical and managerial employees to 
pursue continuing education at external in- 
stitutions such as universities and technical 
training institutes. Specific topics of 
retraining are  CADICAM, computer 
programming, statistical quality control. 
statistical problem-solving, and the  
philosophy of just-in-time manufacturing 
and quality circles. 

Managers in transformiqg industries 
need to develop an awareness of global 
trends and competition, develop new 
management styles conducive to greater 
employee involvement and commitment, 
become computer literate, and learn how 
to manage technological and cultural 
change. 



Karnataka's Human Resources: Sources and Development 

b i a ; a k a  has a long-standing manufac- 
turing indusrn and is generally well en- 
dowed with technical and managerial 
manpower. Several imbalances and weak- 
nesses, however, need to be examined and 
remedied. 

A useful way to view the adequacy of 
Karnataka's human resource infrastruc- 
ture is in terms of long-, medium-, and 
near-rem supply sources. 

Long-Term Sources 

Long-term supply sources are those that 
require more rhan 5 years after higher 
secondary school to  develop human 
resources, such as the Indian Institute of 
Science (IISc). Indian Institutes of Tech- 
nology (IITs), and Indian Institutes of 
Managemen: (IIhk), that pant  master's 
and doctora! degrees in engineering, 
managemen: and science. Tne IISc has a 
specia! mission to perform relevant re- 
seaici; and proride teaching and consulting 
for the emerging sector. which includes 
hifh-technolo,?. companies. Employee 
career developmen; p r o p m s  within com- 
panies and the development of linkages 
between educational institutions and in- 
dcstn may also be clzssified under long- 
tern sources. 

In brief. Kainatal;a can draw on the ex- 
cellent resources of the IISc. Trs, and IIMs 
to meet irs long-term scientific, technical, 
and managerial needs, but closer linkages 
beween these institutions and the state's 
indnsmes musr be developed through the 
effoizs of both. Karnarakz's companjes 
also should szrengthen their employee 
career develop~aent programs. 

IISc,WTs-The IISc and IITs produce 
abour a third of India's postgraduate en- 
gineers (1.000 per year). These institutions 
have generally excellent facilities for 
teaching and research and have budgets 
that exceed those of many universities with 
much greater student enrollments. They 
have also received donations of equipment 
and facilities from foreign governments 
and agencies. 

The IISc, in Bangalore, was established 
in 1909 as an institution devoted to re- 
search and teaching in science and technol- 
ogy, particularly in the branches likely to 
promote the material and industrial wel- 
fare of India. Irs founder, the visionary in- 
dustrialist Jamsetji Tata, conceived the 
institute as a leader in scientific and tech- 
nological research and a benefit to in- 
dustry. The five ITrs,' which were founded 
in the 1950s, have similar goals but em- 
phasize technolog. Tney are patterned 
after the Massachusetts Lnstitute of Tech- 
nology (&TIT). 

The IISc has a Ions and distin-pished 
record in engheerinp and scientific re- 
search and emphasizes postpaduate re- 
search and teaching. Some industry 
observers, however, claim that the lISc has 
not realized i s  founder's vision-that a 
closer W a g e  between the IISc's work and -- 
indusuy's nee* is required. The current 
indusmal climate in b a t a k a  may enable 
the IISc to fully actualize that vision. In 
fact, because of its location in Bangalore, 

'Although no IIT is located in h a t a k a ,  the DTs 
are included in this retiew of Kamatakz's human 
resource infrasvucrur~ because: being national in 
charauer, they =e an important source of iec.bi- 
cal and rnana@al talent. 



the IISc has a special responsibll~t! lo 
develop strong links uith Karnataka's in- 
dustries. I'arious actirities of the nSc. such 
as industry consulting and continuing 
education programs, should be strength- 
ened and expanded, particularly for the 
emergingindustrial sector. Already, the in- 
stitute works very closely uith the nation's 
aerospace industry because of its strong 
program in aeronautical engineering. 
Similarly, close linkages uith emerging in- 
dustries can be fostered through research, 
teaching, and consulting on selected topics 
in computer science, electrical engineer- 
ing, te lecommunicat ions,  mater ials  
science, and biochemistry. 

Tke 11% have a similar role to play as 
f i e  IfSc in postgraduate teaching, research, 
and consulting to support Karnataka's in- 
dustrial grouqh.' The IISc and the ITTs 
should grant leaves of absence of perhaps 
1 year to faculty members so they can work 
directly for companies on special projects 
or problems. This would be one of the mos; 
effective ways to foster close links between 
rhe institutes and indusrq. 

In the United States, major research 
universities such as MIT, Stanford, and the 
University of California at Berkeley have 
long been major suppliers of highly skilled 
scientists and engineers who have been 
responsible for advances in science and 
technology. An example of how U.S. 
universities are responsive to industry's 
needs is the 5-year plan for a Center of En- 
gineering Excellence at Arizona State 

'Some of the state's engineering colleges, par- 
ticularly the Regional Engineering College, have 
good postgraduate programs in certain engineer- 
ing disciplines, and they, too, should build closer 
ties with the state's industry. In general, however, 
the state colleges are handicapped by the lack of 
research facilities. 

University. The  plan was developed 
through the joint efforts of the university, 
government, and industry to address 
human resource development needs in 
several skill areas. In general, the faculry 
and students at many American univer- 
sities have very close contacts uith indust? 
and perform extensive contract research 
and consulting. 

IIMs -The discussion here includes all 
four IIMs, even though only one is located 
in Karnataka, because these institutions, 
like the llTs, are national in character. The 
IIhls were established to train young men 
and women in the approaches and techni- - 
ques of management, to conduct research 
on management topics, ro provide continu- 
ing education for industry executives, to 
offer management consultancy services to 
industry, and to contribute to the formula- 
tion of public policy. 

The institutes offer degrees equivalent 
to the M.B.A. and Ph.D. in management, 
and they attract very capable students from 
all over India. The IIMs have excellent 
facilities for teaching and research and 
receive generous support from the Lndian 
government. 

Karnataka's industry should develop 
close relationships with these institutions 
to recruit graduates, train executives, and 
suggest industry-relevant topics for 
research and teaching. For  example, 
emerging industries might suggest that the 
IIMs offer courses for students and execu- 
tives in  such areas as entrepreneurial 
management, small-business management, 
managing professionals, and managing 
technological innovation. Expanding 
industries will be  most interested in 
marketing, global competitive analysis, in- 
ternational business, and production and 



ope:atiozs zz~~," . -gexen:  coxses. Tr im-  
forming companies will need courses on 
glohal trends and competition managing 
technological and culturai change, ensur- 
ing greater employee involvement and 
commirment, and modern manufacturing 
informarion sysrems. Furlher, mid-level 
R&D managers may benefit from pro- 
grams to upgrade their projea manage- 
ment skills, including such aspects as 
project pianning, project management 
tools, and projea costing and reporting. 

Business schook in the United States 
have been criticized in recent years for 
neglening production management re- 
search and courses and for giving students 
principally a finance orientation. The 
neglect of manufacturing in engineering 
and business schools has been cited as one 
of tne major causes of the decline of U.S. 
manufactwing prowess. The  Harvard 
Business School has responded to this 
criticism by strenshening course require- 
men= io: M.B.A students in production 
and ope:atiox management and in human 
resources m2n2gement. The school has 
also ex?anded course offerings in interdis- 
c i p i i n a ~  are2s such as entrepreneurial 
maszgemen: 2nd small-buiness manaee- 
men: beca~se  nuch of tne vitality, growth, 
and empioyment generation within the 
Ameriei? economy is now in the small- 
business secto:. In cooperation with MITs 
Sloan School of h la~agemenq Harvard 
Business School also ofiers a seminar on 
the manasement of techno lo^. The school 
bas bad long-s;anding executive education 
programs fo r  sen io r  and mid-level 
managers. which along with the Harvard 
Business R m m  and extensive research, 
have fostered v e n  close links uith corpora- 
tions. In fact the school's unsurpassed in- 
fluence. wealth. and prestige can be 
attributed to the relevance of its case 

method teaching approach and research to 
the needs of American and international 
businesses. The H m a r d  Business School 
is now working closely uith Japanese com- 
panies to develop programs for meeting 
Japan's management education needs. 

Corporate Human Resources Develop- 
menr-long-term development of human 
resources-to meet industry needs also 
depends on the actions of public and 
private companies in employee career 
development and developing links uith 
universities. 

Employee career development encom- 
passes more than continuing education 
programs a n 4  learning through ex- 
perience. Deliberate, well-conceived plans 
must be devised for providing employees 
with broad, meaninefut work experiences 
over several years, consistent uith the in- 
terests and aptitudes of the employees and 
the needs of the employer. Companies 
should use employee development  
programs to develop human resources as 
well as to retain highly talented people. 

Karnataka 's  indusrr ies  should 
strengthen the ability of their personnel 
departments to monitor and guide the 
career development of their employees. 
Employee career development programs 
are particularly feasible for Karnatakz's 
companies because turnover is generally 
low and companies can make long-term in- 
vesrments'in employees. 

Some US. companies, faced uith high . 
employee turnover, are unable or muill- ' 

ing to  p lan  and execute  long- te rm 
employee development activities, resulting 
in a buman resource base that is narrowly 
experienced and parochial in its thinking. 
Many Japanese £inns and a fen C.S. firms, 



such as lBhl and Hewlett-Packard, are 
known for rotating employees through 
various functions as a way to give them 
well-rounded experiences; some Indian 
companies  also have similar career  
development activities. Much organiza- 
tional conflict, such as between manufac- 
turing and marketing functions or between 
manufacturing and product development 
functions, can be attributed to the lack of 
well-rounded experiences and sound 
career development p r o p a m .  . 

Companies can work closely with 
universities in many ways, such as by 

Donating laboratory equipment. 

4 Using university faculty members as con- 
sultants. 

Enrolling employees in continuing 
education programs. 

Permitting employees to teach part time. 

Participating in curriculum develop- 
ment. 

Providing research pants. 

Endouing student and faculty scholar- 
ships. 

Sponsoring class projects. 

Creating summer co-op programs for 
students. 

Karnataka's companies do have con- 
tacts with certain educational institutions, 
but they mostly concern continuing educa- 
tion programs, campus recruiting, and 
some summer job propams. The manufac- 
turing industries of Karnataka should 
strive to develop stronger links with IITs, 
the IISc, IIMs, the state's universities and 
engineering colleges, polytechnics, and 
vocational training institutes. 

In the United Srares, the grouzh of the 
great private research universities like 
Hanwd, Yale. Princetor, ME, Stanford, 
and Cal Tech was possible only because of 
the enormous assistance received from 
private contributors such as corporations 
and individuals. Conversely, several US.  
companies owe their existence and growth 
to links with major universities. Silicon 
Valley companies near San Francisco owe 
much to Stanford, and the Route 128 com- 
panies near Boston similarly owe much to 
MlT and Haward. 

The Robotics Center at Carnegie-Mel- 
lon University is a particularly noteworthy 
example of companies sponsoring research 
activity at a university, both for advancing 
the state of the a n  and securing access to 
top students for potential employment. 

Medium-Term Sources 

Medium-term sources are generally 
those that require 3 to 5 years folloulng 
higher secondan school to develop human 
resources. Among these sources are in- 
stitutions that grant bachelor's degrees in 
engineering and science. 

The IlTs and the state's engineering col- 
leges provide industry with a vast supply of 
engineers. lndusuy must find ways to at- 
tract, retain,  and motivate t h e  most 
talented engineers and reduce the brain . 
drain to the West. Industry also must con- 
tribute to the development of relevant 
problem-solving skills by sponsoring class 
projects and summer co-op programs for 
students. The IIT at Madras should estab- 
lish a manufacturing center of excellence, 
and all IITs need to develop programs in 
systems engineering. Karnataka's univer- 
sity system may need to be restructured to 



h3ve szdie:. m3re xmerocs. and more 
r e s p ~ ~ i v e  uaive.ersities. 

ISfi-The fve In!: have exceptionally 
strong engineering undergraduate 
programs. with an annual capacir). of 1250 
enrering students. Admission to the IITun- 
derpaduate programs is through a very 
challenging ent:ance examination, one of 
the most selecrive in the world. The stu- 
dents are drawn from all parts of India and 
possess diverse talents that enable them to 
excel in a variety of areas, including en- 
gineering research and development, 
marketing. and general management. The 
underpaduare education program at the 
IITs stress soznd understanding of the 
principles of science and engineering, re- 
quire extensive work in very well equipped 
laboratories, 2nd include course work in 

>the humanities. The demand for the 
paduates of these propins is ve? high, 
and studens generally find attractive posi- 
tions uirh weE-boun Indian firms or pur- 
sue advzncec degrees in eneneering or 
manasernen.; 2: C.S. universities or at the 
n w n x .  

T i e  IITs ~ z r e  acquired nationwide 
fain: for tneii undergraduate programs. 
an2 1;7e periorrilance of their students- 
even in tne hifnly coinpetitive US .  educa- 
tional system and economy- has been 
excelieni Kerenheless, some issues and 
concerns mus: be addressed. For example: 
the relevance of the IIT curriculum to In- 
dian industry has often been questioned. 
Some cia?;n th2i the curriculum does not 
insiil, in srudeats 2 sensirjvip and concern 
for the problems of Lndian industry and 
sociev. Tnus, students do not approach 
problem-solviig wi~h a reco,pition of chal- 
lenges pectiiizr to Indian conditions and 
do no: find crea:ive solutions based on 

indi$enous resources. Indusrry, fo: irk pa;:. 
must realize that instjturiom like the IlTs 
z e  mzx i to  train studenrc to think crea- 
tivel~ and undersrand fundamental con- 
cepts. rather than merely to fit the specific, 
immediate requirements of companies. 
The responsibility for imparting the skills 
and knowledge specific to each cornpan? 
or industry belongs to the companies 
themselves. Fostering this awareness may 
be best accomplished through class 
projects sponsored by companies that 
bring real prohl& to students, expect 
practical solutions, and offer the guidance 
of practicing engineers. Summer co-op 
work for students at the end of their second 
and third years is another way to expose 
them to industry problems and develop rhe 
relevance of their problem-solving skills to 
Lndian conditions. 

The llTs also have the mission of spear- 
heading India's move into future tech- 
nologies and hence must prepare students 
to work at the leading edge of technolo~. 
Their curricula thus should address global 
trends and could be based on the curricula 
of selected technolo~cal institutions in the 
United States, Japan, and Wes: German!. 
The IITs must stress design automation 
and manufacturing systems engineering: 
encompassing such fields as C.4D/C&& 
computer-integrated manufacturing, 
robotics, vision systems, automated 
materials handling systems, process con- 
trol, statistical quality control poup tech- 
nology, and just-in-time manufacturing. 
Manufacturing centers of excellence, 
drawin@ on the combined resources of -. 
mechan~cal and industrial engineering 
departments, should be established. A can- 
didate site is llT Madras, which is strong in - 
production engineering and has excellent 
facilities for manufacturing research. 



hloreover, an increas!n~, need is to 
move beyond traditionalspecialties such as 
mechanical, electrical, oi industrial en- 
gineering to systems engineering. combin- 
ing elements from various disciplines. 
Systems engineering training will he par- 
ticularly necessary for large, complex tech- 
nology programs (such as in the aerospace 
field) that require the ability to integrate 
various technologies as well as manage the 
projects. 

In the United States, the University of 
California at Los Angeles and Stanford 
University are among those that have es- 
tabIished manufacturing centers. The  
Rensselaer Polytechnic Institute in Troy, 
New York, has developed a Department of 
Decision Sciences and Enfineering Sys- 
tems that provides basic engineering train- 
ing but adds operations research, statistics, 
production planning, accounting and cost 
control, and management of information 
systems. 

firnutaka's Engineen'ng Collega -In 
1986, the state had 50 engineering colleges, 
the highest number of any slate in India. Of 
this total, 1 is a regional engineering col- 
lege, 16 are state-government-run or - 
aided colleges: and 33 are private colleges. 
These colleges provide engineering educa- 
tion for a very large number of entering 
students (14,000) each year. The system, 
however, has many problems. 

Many of the state's engineering colleges 
have inadequate facilities for teaching and 
research. Their budgets are insignificant 
compared uith those of the IITs,TISc. The 
standards for admission and teaching are 
inferior at some colleges. In addition, some 
colleges suffer problems of politics, stu- 
dent unrest, faculty apathy, and so on. 

The mission of the srare colieges should 
be similar to that af the IITs: teach stu- 
dents the principles of science and en- 
gineering and  develop  crea t ive  
problem-solving skills relevant to lndian 
conditions. In view of their limited resour- 
ces, the engineering colleges should focus 
on providing sound undergraduate educa- 
tion covering the fundamental areas of 
science and engineering. To the extent that 
they can find additional resources, they 
should in t roduce  new courses  i n  
CAD/CAM, modern production tech- 
nologies, computer science. and automatic 
controls. 

Engineering colleges have been re- 
questing greater autonomy to develop 
their own curriculum and compose ex- 
aminations. The general complaint now is 
that the colleges do not have the flexibility 
to respond effectively to changing industry 
needs.  Al though grant ing  g r e a t e r  
autonomy is, in pr inciple ,  a highly 
desirable goal and the education system 
should progress in that direction, certain 
steps must be  taken to ensure that the 
various colleges affiliated uith a university 
meet prescribed standards for student ad- 
mission, faculty competence, examina- 
tions, and teaching and research facilities 
before greater autonomy is granted. Cur- 
rent steps to develop an accreditation sys- 
tem will help to establish standards and 
qualify colleges for greater autonomy. 

Much has been said about the autonomy 
of U.S. engineering colleges in determin- 
ing curriculum and composing examina- 
tions. But a typical U.S. university has only 
one school of engineering, whereas Ban- 
galore University has 15 en,@eering col- 
leges affiliated with it and faces the  
problem of ensuring uniformity in teaching 



. . 
=,7d ~XLTE:ZF s:acez'-c u.hc are seeking 
the szme degree through different col- 
leges. Sure]!. a given dcgree from a unirer- 
six! cannot be allowed to hzve different 
connotations due to the vaying qualin. of 
the affiliared colleges. The problem arises 
from rhe grow+ pattern of Indian higher 
education wherein.   pic ally, the colleges 
affiated uith a universit)' proliferate but 
the number of universities does not grow 
as rapidly. The United States has a large 
number of small, independent universities, 
each with its own engineering school, 
which grant their own degrees. A city like 
Boston mav have more than a dozen large 
universiries, each of which pants i u  oun 
degees and hzs carved our its niche in rhe 
communiry. For instance, h a s  mission is 
to do leadingedge research and teach, 
whereas Worcester Polytechnic Institute 
and n'onfiezstern Universir?. aim more at 
training siudents for current industry 
needs.This example may suggest the estab 
lishment of a larger number of universities 
in Fhinatakz each uith a single o i  small 
n u m ~ e r  of af51iaed engineering colleges, 
rran~ing their oun degrees, and thereby .. 
being free to respond to market needs u 
r h q  ss-e kt. 

Near-Term S~urces 

Kear-term sources are those that 
senerally require 3 yevs or less to develop " 
human resources and include instiruuons 
proviamg vocational education and train- 
ing. continuing education corporate train- 
ing. and the like. 

Karnatah bas a variety of near-term 
sources of human resources development, 
but the adequaq of is vocational educa- 
tion izfiastmcrure should be determined 

b~ a join: i n h t p - p e m e n r  panei. The 
vocarional education and training system 
should be made highly respoxsive to 
changing indus rn  needs by granting 
polytechnics greater autonomy to respond; 
industrv should proride funds, equipment, 
and advice on curriculum development. 

Pohwchnics-In 1986, there were ap- 
proximately 150 pol!?echnics in the state 
uith an annual capacity of over 20,000 
entering students. The growth of these in- 
stitutions in h a t a k a  has been explosive 
in  recent  years.  Po ly techn ics~kf fe r  
proparns leading to diplomas in a varjen. 
of fields that, although providing education 
in the fundamentals of science and en- 
gineering. are more vocational than the en- 
gineering programs. As such, they are 
more likely to be direct1 J linked to the cur- 
rent needs of industries than the engineer- 
ing colleges. Therefore, they have an 
important role to  play in  developing 
human resources for Karnataka's in- 
dustries. 

Polytechnics in Karnataka often lack 
resources such as adequate laboratory 
equipment and qualified instructors. Tney 
also do not have the autonomy to respond 
to the needs of the industry in their arez. 
T h e  s t a t e  government should p a n 1  
polytechnics greater autonomy to deter- 
mine curriculum bved on industry suses-  
uons, and perhaps allow each polytechnic 
to conduct its oun examinations and confer 
its own diplomas, as do U.S. community0 
colleges. 

Industry for its par& must play a greater ' 

role by helping to d e h e  the curriculum, 
allouing employees to teach, and providing 
equipment, thereby enhancing the qualin. 
and relevance of the programs. 



1:: thc UrAed S:ates. thc sys~ex  oo! co3- 
muniy colleges resembles India's system 
of polytechnics. Many of the communin 
colleges have programs to foster close ties 
between them and companies. For ex- 
ample, California's Foothill C o m m u n i ~  
College's Business and Industry Inter- 
change Program employs several in- 
dividuals who act as brokers, visiting local 
industry, ex~laining the variety of services 
available for upgrading the skills of 
employees through the college, and ar- 
ranging for delivery of services when re- 
quested. College administrators support 
this staff by responding quickly to industv 
requests in developing noncredit courses 
or reformatting existing courses. Often, a 
contract-type educarion arrangement is 
developed, with the college providing the 
instructor, facility, and curriculum, and 
business providing the funding the sru- 
dents, and sometimes the equipment, in- 
structional assistance, and facilities. North 
Dakota's State School of Science offers the 
Mobile Trainino Program using specially 

P fitted semi-traders to bring classroom, 
l a b o r a t o ~ ,  and technical equipment to 
outlying areas. In one case, the propam 
helped a rural manufacturer upgrade 60 
employees with new welding sliills, helping 
lhe company maintain its competitiveness 
and the region retain important, high- 
paying jobs. Arizona's Glendale Com- 
munity College offers programs that are 
tailored to fit and complement corporate 
internal training programs, such as a 
program in production management that 
picked up where a company's basic training 
offerings ended.  Similarly, Cent ra l  
Michigan University has developed a 
program on management and supenision 
tha t  bui lds  direct ly  on Chrysler 
Corporation's ?-year certificate program, 
allowing a smooth transition for employees 
interested in further career developmen:. 

There are numerous otner examples of 
U.S. communiy colleges fmding creative 
wavs to work vem closely uith businesses ir! 
their areas. ~ h e ~ o l ~ ~ e c h n i c s  of Karnataka 
should have the freedom to establish 
similar ties uith the companies of the state. 

Tcchnicalll 'ocarional Training 
Schools-Vocational training is highly 
relevant to Indian industry, particularly in 
manufacturing skills such as machining,. 
tool and die malang, metrology and inspec- 
tion, heat treatment, machine tool main- 
tenance, welding, electrical work, and 
foundry. For a significant portion of the 
nation's population, vocational education 
rather than higher education would be the 
appropriate follow-on to secondary school 
education. 

According to a Government of India 
Ministry of Education report, Karnataka 
appears to lag far behind states like Tamil 
Nadu and Maha-ashtra in the number of 
vocational training institutions. There 
were only six junior technical institutes in 
the state in 1986, with a meager annual 
capacity of 360 entering students. For a 
state with so many degree-granting en- 
gineering colleges, this situation reflects 
lopsided priorities, partly because certiii- 
cates from technical schools lack social , 

prestige. 

But there a re  excellent examples of 
vocat ional  t r a i n i n g  ins t i tu t ions  in  
Karnataka that can serve as models for 
numerous  f u t u r e  inst i tut ions.  T h e  
Government Tool Room and Training 
Center was starred in Bangalore in 1971 
with Danish assistance to train students in 
tool, jig, and fixture making. The center has 
also introduced courses in CNC and 
CAD/CAhL Although the center is under 
the administrative control of the state 



CO,.P-I'". . , ..., ,,.. i: s q y o n s  ::self corr,?letel! 
through indust? coxracts. But the state 
does provide capita! grants for buying 
equipment. Training is provided for only 
about 200 full-time and 50 part-time 
trainees who are admitied from within the 
stale, but who accept jobs all over India, 
particularly in high-wage states like 
hlaharashtra-only 50% of the trainees 
remain in the state following completion of 
the program. Given the relevance of the 
training Iarnataka's companies would do 
well t o  offei competitive salaries and 
retain these trained people within the 
stale. 

The Foreman Training Institute in Ban- 
galore u-as established with West German .. 
.&stance for naining manufacturing su- 
pervisors. A total of 600 studenrs are 
trained each year in many aspects of 
manufacturing. Tne instirute also offers 
courses railo:ed to i i e  needs of specific in- 
dusrries. Future plans include training 
propam OE CKC equipment. 

Tne Central Machine Tool Institute 
(ChZI) i~ Bangalox provides short-term 
courses for inckstry sponsored candidates 
in are= s x h  z CNC machines. metro lo^, 
machine tool inspection and testing, 
CADiCC4.hi, group rechnology. eetc. 

I;arna:&z also h u  209 Indusmal Train- 
ing Institutes (Il ls)  where 3,000 trainees 
are trained each year in various trades. 

Judging from the marketability of the 
maduates from these institutions, Rar- - 
na:aka appears to need more institutions 
Like these, and the s:ate's industries should 
play a leading role in establishing and 
funding then 

C o ~ o r a ~ c  E,iurcrion -The aevelop- 
ment of human resomcer ior manuianur- 
ing ind-srries is 2 m j o r  respoosib3it) of 
 he industries themselves. Consequenrly, 
public and private companies. especiaI1y 
the large and established ones, should be 
involved in a variety of educational 
programs aimed at both current and future 
employees. In the United States, the ex- 
penditure on formal corporate education 
by companies has been estimated at $30 
billion to $60 billion (Rs. 36,000 crores to 
72,000 crores) per year, which reflects the 
enormous importance attacbed to educa- 
tion by companies. Indian companies have 
training programs, too, ranging from in- 
ducting new employees into the corporate 
culture to specific training propams on 
new equipment The actual extent and ade- 
quacy of these programs are not h o u n .  

The types of programs that industries 
need to offer or suppon can be classified 
into various categories: 

General Onentarion - Companies need 
to  or ien t  new employees t o  the i r  
policies, procedures, and culture. They 
need to emphasize those aspects that 
contribute to success in their businesses, 
similar to IBhl's stressing customer ser- 
vice in its orientarion programs. The 
companies of Karnataka, especially the 
emerging ones that wish to foster new 
corporate cultures and use culrure as a 
competitive advantage, need to orient 
new employees to the companies' way of 
doing things. 

Continuing Educan'on - In this e ra  of 
rapid technological change, employees 
need to be  continually retrained in 
modern technologies and new ways of 



doing busizess. This re::aicing is ac- 
complished through sponsored part-time 
education for employees at universities 
and technical imtitutions, attendance at 
conferences and workshops, and in- 
house training programs, sometimes 
using outside consultants. Training areas 
that are relevant to expanding and trans- 
forming industries include: CADICAh4, 
just-in-time manufacturing, statistical 
quality control and problem solving, 
g r o u p  technology,  etc.  Some of 
Karnataka's companies provide good 
continuing education programs for their 
employees at the IIScmTs, the Foreman 
Training Institute, ChUI, etc. 

Managenznt Development -Companies 
with strong cultures, such as IBM and 
Hewlett-Packard in the United Stares, 
promote employees almost exclusively 
from within. To  ensure a steady supply of 
qualified employees to fill management 
openings, they have developed extensive 
in-house management development 
propams. Alternatively, companies may 
use the executive education programs at 
management schools to train their mid- 
level and senior executives. Manufactur- 
ing industries in Karnataka have the 
option of collaborating with institutions 
such as the IIMs to  develop suitable 

- management training propams. Impor- 
t a n t  t ra in ing  a reas  include RGrD 
management, modern manufacturing 
management, entrepreneurial manage- 
ment, management of technological and 
cultural change, global competitive 
analysis, and marketing. 

Specific Skills Training - T h e  most 
prevalent form of corporate education in 
Ramataka involves training on operating 
and maintaining purchased equipment 
from vendors, and on using new tools 

such as personal computers. The  quality 
of training programs and reference 
manuals provided h!. equipmen: vendors 
has now become an imponant criterion 
in choosing equipment. 

Apprenticeship- Manufac tur ing  in -  
dustries have major responsibility for 
t ra in ing  ski l led worke r s  such  as  
machinists, tool and die makers, welders, 
electronic technicians, etc. They can ac- 
complish this training through in-house 
apprenticeship programs and by sup- 
porting and funding vocational training 
institutes. The companies of Karnataka 
do offer apprenticeship programs under 
the Apprentices Act, but they need to  
work more closely with vocational train- 
ing institutes by communicating their 
manpower needs and helping develop 
the curriculum. 

Other Sources-Besides the above sour- 
ces and institutions, other sources of 
training are available to the industries of 
Karnataka. One such source is the Ka- 
tional Productivity Council, whose ob- 
jectives a r e  t o  create  productivity 
consciousness in the country and provide 
specialized services to industries. The 
council consists of a large group of in- 
dustrial engine-rs who provide consult- 
ancy and training services in various 
areas of industrial engineering. 

The Manpower Development Center is 
a private institution that provides develop 
ment programs for clients' employees 
ranging from workers to executives. It also 
assists companies in recruiting and placing 
employees. Training is provided in func- 
tional areas such as marketing and sales, 
information systems, R&D management, 
materials management, and computers and 
computer applications. 



Summary of Recommendations for Human Resources Development 

I D 4 7  

Karnarakz's human resources in- 
f;zs:ruaure to s q p o n  i& industries is ve? 
good in genera!. 'nut several areas need em- 
phasis or remedial action. The most impor- 
rant recommendations are summarized 
below. 

Long-Term Human Resources 
Development 

?he IISc must build very close relation- 
ships ulth the emerging-sector industries 
of Karnazakz rhrough doing research, 
teaching. 2nd consulting on topics relevant 
lo the seaor ,  which includes computer 
hardware and software, biotechnology, 
aerospace. and telecommunication com- 
panies. Tne ins~itute shall grant leaves of 
absence to famlty members who xlsh to 
work direcrly ior emerging-sector com- 
pvies  on special pro!ects for periods of up 
to 1 yea:. 

Tne major yitblic and private companies 
of Kzica~aka should develop close long- 
t e rn  reiatiors in 2 variety of ways uith the 
IISc. 17Ts, Dhk, =13 the stare's engineering 
colieges. poi\-rechnics, and vocational 
training insti~iions. In particular, the com- 
p&es should usis: polytechnics and voca- 
tionai riaicing institutions by suggesting 
the m i c u l u ~  providing equipment and 
facil i t ies,  and permi t t ing  qualified 
em2loyees to teach. 

T i e  siate government should ~ l e w  in- 
dustr?. as its equal parrner in promoting 
technics! educztion. An ongoing public- 
privzte panel, involving representatives 
from indun?.. governmen; and the state's 
universities a d  cooidhated by the state's 
director of technical education should be 

created to examine the changing technia! 
education needs of the state, establish 
priorities, develop action plans, and raise 
funds from industry, government, and 
other sources to implement the plans. Tne 
government, while providing seed capital, 
should expect vocational institutions to 
pro~essively increase their revenues £rom 
industry contracts and fees, and eventually 
become self-supporting. Even with the 
universities and their engineering colleges, 
the government should match its grants for 
new equipment and expanded facilities to 
industry contributions, thereby encourag- 
ing the universities and colleges ro seek in- 
dustv funding for the propams. 

2 

The IIMs should strengthen research, 
teaching, consulting, and continuing 
education programs on topics in entre- 
preneurship, research and development 
management, global competitiveness, in- 
ternalonal business, modern production 
management, and the management of 
technological, cultural and organiza~ional 
change. 

Medium-Term Human Resources 
Development 

A center  of excellence for design 
automation and manufacturing systems en- 
gineering should be established at one or 
more of the 11% to conduct research, 
teaching, consulting, and continuing 
education programs on CAD/CAM, CXC 
machines, computer-integrated manufac- 
turing, group techno lo^, automated as- 
sembly and materials handling, robotics, 
vision systems, and statistical quality con- 
trol and problem solving. AX JITs should 
eszablish programs in systems engineering, 



u.hich c o n b i n s  elementz fro= vzrious en- 
gineering dsciplines and includes project 
managemen1 education. 

The major public and private industries 
of k n a t a k a  should tailor their practices 
for hiring and developing employees to ax- 
tract and retain the best talent in India, 
particularly graduates from the IITs and 
IIMs. They should sponsor class projects 
for engineering students, create summer 
co-op programs for engineering students 
after their second and third years; establish 
attractive career development and con- 
tinuing education programs, and provide 
creative, rewarding, and yet demanding 
work environments. 

The Qate government should examine 
restructuring its universiq system to have 
smaller and more numerous universities, 
each with one or a small number of af- 
filiated engineering colleges, which will 
have greater autonomy to determine cur- 
riculum, set examinations, and develop 
their oun niches. 

Near-Term Human Resources 
Development 

The public-private panel for technical 
education recommended earlier should 

begin i s  work hy ex?--ning the status of 
pol!.technin and vocational training in the 
state to identifi gaps in education and 
shortages of resources. The panel should 
develop action plans and raise funds for 
enhancing the relevance and adequacy of 
the state's vocational education system. 

The government should find ways of 
granting greaier autonomy to polytechnics 
and vocational training insti tutes t o  
respond quickly to changing industry needs 
for vocational education. The polytechnics 
should be allowed to determine their own 
curricula based on industry sugestions, 
and grant their own diplomas. 

Emerging-sector industry should enroll 
mid-level and senior executives in continu- 
ing education programs on entrepreneur- 
ship and research and development  
management; expanding-sector industry 
programs on global competitiveness, 
market ing,  and modern  product ion  
management; and transforming-sector in- 
dustry in propams on global trends and 
competition, managing change (tech- 
nological, cultural, and organizational), 
and modern production management, in- 
cluding Japanese techniques. Further, 
design and manufacturing personnel in 
many companie:: should be  trained on 
CADICAM. 



3. U R t ; A T & W S  FINANCE INFRASTRUCTURE 

Introduction 

Capital availability in Karnaraka- or 
the abiliv of a variety of financial institu- 
tions to meet the finvlcing needs of in- 
dustries at different stages of their life 
cycle-is a third facror increasingly impor- 
tant to ICarnataka's industries as they seek 
l o  adapt to changing economic conditions. 
Capital is critical not oniy to finance the 
start-up of new businesses, but ro finance 
the development of new products, use of 
nen  processes. retraining of uso:kers, and 
development of new marketing straregies 
required in today's economic environment. 
Karnataka's hancial  inkutrumre is well 
developed in terms of both its first-rate 
public development b z d s  and irs fast- 
growing commercial bznks. However, 
good as it is in meeting traditional financial 
needs, the emerging ficancial needs of 
Karnatakz's dy~aroic  economy require 
new and innova5ve r n e c h ~ s m ,  especially 
in financing higher-risk a:;ivkies. 

In the longer t e x .  tne zbiiity of ha- 
cia1 instituiions to me-: industr). R6rD 
needs and ~e finznciz! nccSs of new high- 
risk enterprises is a fux~ io ;  of the overzll 
structure of capitzl markets within a 
regioc, inciuding the regcixon and poiiq 
fnmeu~ork &a: provides incentives for the 
formation of vaious t y e s  of capital. In the 
medium tern, a finzncial infrastructure 
that can suppon the mzjoi investment re- 
quiremenrs of the state's econom!. must be 
able to supply the bvic  invesrment capital 
needed to both enable the pou-th of new 
businesses and industries a d  ensure the 
suniral of e k h g  krii~~. In the near t e r n  
the capital i d r u t r u m r e  consists of the in- 
stinnions and mechzniszs through which 

individual industries meet their ongoing 
capital needs. As is true for technology, 
capital is a highly mobile resource; it 
makes no difference whether a capital 
source is located within or outside aregion. 
What is imponant is whether bam'ers such 
as information costs, reylations, or  the 
practices of investors inhibit the flow of 
capital to various types of h n s .  Therefore, 
what is most imponant is the existence of 
needed linkages between industries and 
financial sources. 

Because capital is highly mobile, it is not 
necessary that industries obtain capital 
from a local source. However, industries 
do require capital that is "vaiiable" in two 
senses: accessibility (can firms get the type 
of capital they need, when they need it?), 
and aEordability (can finns ob;ain capkal 
at a price commensurate with the risk in- 
volved in  the  venture?).  Therefore,  
proximity to the financing source becomes 
a factor in capital availabiliv only to the 
extent that the information, search, or 
other real costs of obtaining financing are 
increved by the need to go to a capita! 
source outside the state. 

U%y is a developed hancial  infrastruc- 
ture so critical for Karnataka's industry? 
With the increasing liberalization of the 
nation's economy, Karnataka's industries 
are facing significant new domestic and in- 
ternational competition. Emerging, ex- 
panding, and transformino industries in f: 
Karnataka are operating in an environ- 
ment in which competitive pressures are 
greater than they have been. As a result, in- 
novation in business, and in i n d u s q  as a 



. . 
\i'hoie. is 2 rqc:s:?e fo: sun.iva2 today. In- 
novation in the present economy consists 
o:beir,r hexer able to respond to the need 
to rapidly 2nd flexibly develop, produce. 
and market new products sensitive to user 
needs-whether the firm is young or old, 
small or large. These changing economic 
conditions pose unusual needs for adapta- 
tion in an indust?. and an increasing num- 
ber of its new and older firm may find it 
difficult to gain access to the capital theg 
need because they cannot afford capital 
priced at the level of risk it represents to 
lenders or investors. 

Financing is essential to the ongoing 
process of adaura~on and development re- 
quire6 of tod&'s industq. The rapid pace 
of change in business may sometimes re- 
quire specialized financing that varies by 
where the business is in its life ffcle. As a 
resulr, difierent businesses have different 
needs, and hose needs change at different 
s:ases. For exaiple: 

*:k'eb'ea. jxrm-News firms ?pically have 
si@icani invesment capital needs - 
high 2: rne sizri-but have no track 
record in the market. They are, 2s a 
resulr. cozcidered riskier, and must 
demor?s:;2re ;he i  abilie to produce and 
marke: a product. Tnry are less atrrac- 
tiye to lendeis because of the general 
risk and higher cosrz for transaction and 
risk managemen?. I'et because they are 
not encumbered by debt and have the 
potential for high profitability, they 
migh: be at&ctive to higher-risk inves- 
tors uirh longer-ruo return objectives. 

O&r Fims -Older firms have unusual, 
o5en higher-risk capital needs because 
theg are  attemptins to  demature or 
adapt to nansiorming markets. PJthouph 

in some caes  they may find the process 
of seeking capitai easier than it is for a 
new business became they have a track 
record, their circumstances are more 
likely to make this process difficult be- 
cause they have exlisting, probably high, 
debt-to-equity ratios, and they have sub- 
stantial rewpi~alization needs. In addi- 
tion, they may have a management svle  
tbat makes their efforts to adapt occur 
later than is desirable and thus makes 
new investment strategies appear riskier. 
However, because these firms are estab- 
lished, they usually have lower transac- 
tion costs and shorter-term financial 
requirements. 

The problem limiting the financing of 
'adaptation and innovation in industq in 
the United States or India is not lack of 
money, but the efficiency uith which funds 
are  channeled in the aggregate to in- 
dustries undergoing change. Tradition21 
sources of capital in  the marketplace 
operate in a risk-remm framework. Finan- 
cial markets serve industn needs when the 
market  i s  well  def ined ,  and  t h e  
riskkrerurns make lending or investment 
profithe.  However, a given indust? may 
not be atrractive to conventional capital 
markets. There are inevitably a variery of 
constraints on the operation of financial 
markets. Investors and ienders face dif- 
ferent corporate, legal, regulatory, and 
public policies that shape their willingness 
or ability to supply capital to an enterprise 
in need of debt or equity financing. These 
factors include: 

Information and transaction costs as-. 
sociated with making investments. 

Risk-return priorities for how funds are 
used. 



*Time  preferences o: constraints for 
return of capita!. 

Risk management and monitoring costs 
for loans or investments. 

Lending and investment amount limits 
defined by portfolio and asset base 
characteristics. 

Making a better match between the 
priorities and needs of financial markets 
and industries is essential to encouraging 
innovation in industry. However, this im- 
provement requires action in several areas, 
possibly including: 

* Keur information and brokerage that en- 
able markets to be identified and served. 

Incentives thar make new investmenrs 
and loans artractive. 

Restructuring of public policies to 
eliminate constraints on exking finan- 
cial markets. 

Subsidies to fill gaps where present or 
new financial services cannot profitably 
respond. 

In shor t ,  the  p rob lem is no t  t h e  
availability of money, but the efficiency of 
capital markets in the face of changing 
demands. Karnataka's emerging, expand- 
ing, and transforming industries all face 
problems in this area, although different 
ones because of the different challenges 
they face. 

India's Financial Markets Today 

Industry in  Karnataka,  and India 
generally, depend predominantly on the 
public financial instituiions to meet their 
capital needs. Much of industry's invest- 
men t  capital  comes f r o m  the  s tate .  
Miithout the pressires of a highly competi- 
tive financial marketplace, the introduc- 
tion of new instruments and mechanisms 
has lagged behind changing industy finan- 
cial needs considerably. Increasingly, 
however, state financial institutions are 
developing innovative financial schemes. 
The growh of sources of equity financing 
through capital markets in recent years has 
greatly enhanced the financial options of 
Indian industry. 

Overall ,  capital  markets  in India 
developed only slowly until recently. 
Saving have been unusually high in the 
country-gross domestic savings are 23% 

of GDP, with the household sector ac- 
counting for nearly 75% of total savings. 
However, as in most developing countries, 
a large pan of these savings have been in- 
vested in nonfinancial assets like precious 
metals and real estate. Although the in- 
vestment of household savings sector in 
financial assets has increased from 43% in 
1971-72 to 54% in 1983-84, it is still con- 
siderably less than in developed economies 
with mature financial systems. O d y  a smal! 
part of this increase has found its way into 
the stock market or corporate securities, 
the bulk going into commercial bank 
savings accounts, deposirs with post offices, 
and government securities and savings 
schemes. Other financial institutions such 
as pension funds, insurance companies, 
and murual funds - which in the United 
States absorb a large proportion of nation- 
al savings and channel them into the stock 



a a r i e i  - 3:: s!mos: en:i:ei!- ir, India's 
public seaor  and are severely constrained. 

During the p s t  feu. \.ears. India's capi- 
tal markets have expanded in several 
dimensions. Tne stock market has become 
a more attractive investment opportuniy 
during this decade and has experienced a 
steady increase in irivesrors. h'ew public is- 
sues by "Foreign Exchange Regulation Act 
(FERA) companies" seeking to dilute 
their foreign holdings during the 1970s in- 
duced a number of first-time investors to 
enter the srock market. hlore recently, the 
upward trends of the market during the 
earlv 1980s and the boom condirions 
during 1985-largely the result of govern- 
menr policy liberalization- have enticed 
more players to the market In addition, in- 
vestments irom nonresident Indians 
(NRIs) in seconda? market securities, on 
a repamable buis. were limited under the 
portfolio inves:mex scheme. 

hlutuz! h d s  have become a more im- 
por t an t  inst i tut ion fo r  channeling 
household savings in to  corpora te  
securities; however. the information of 
such i'm& b! the private sector has been 
liniited. Tne ErJ: Trust of India (LTI). the 
mejoi p.~blic-sector ins:itution operates a 
nuinber o:schernes. In 1986 UTl launched 
nvo clcse&ended ~ u r u z l  fund schemes: 
the India Fund (for KRIs and other in- 

.dividuzls.;insi~utio~s outside India) and 
tbe hlvtershares (for resident Indians). 
Both funds were hi~hly oversubscribed, a 
fact tha? poias  to the lack of opportunities 
to invest in privare funds. More mutual 
funds ere expected to be launched shortly. 
Funds for resident Indians a re  being 
launched by cornir?ercial bank. with the 
SBI Capi:a! Mzrkets Fund expected to 
open fo; subscription in October 19Si and 
the Cznbzak Finzncial Senices Fund to 

fo!i~u.sSor:l!. :be:--!x:. Y\'nerezz the L7-I 
fund haz full ta exempion and the com- 
mercial banks' funds would also be pr,:ed 
similar starus, the absence of the same tax 
treatment for the income and capital gaim 
of private-sector mutual fun& has effec- 
tively blocked their en[?. Ponfolio invest- 
ment senices have made their appearance, 
but these are not effective substitutes since 
they are unable to pool investable funds or 
act xlth as much flexibiliy and economy. A 
number of XRI mutual fund proposals are 
in the offing. with a proposal for a Birla- 
Warburg Fund having reportedly been 
cleared recently. The development of a 
large number of mutual funds competing 
with each other is an important require- 
ment in the current situauon if a greater 
number of individual invesrors have to be 
wooed back to the markets. 

A number of stock exchange reforms 
are required to develop a srrong, healthy, 
active, and innovative securities markei in 
India. Some recommendations of the  
recent G. S. Patel Cornmittee report have 
been implemented; oihers still need to be 
acted on. 

Merchant (or investment) financing is 
another capability in India and Karnaxaka 
that deserves mention. Merchant banking 
is the Indian counterpart of investment 
banking in the United States. Merchant 
banking in India is concenuated in Bom- 
bay, which is estimated to account for as 
much as 50% of this activity in the counzry. 
Not many merchant bankers are located in 
Karnataka, and Karnataka-based com- ' 
panies usually turn to Bombay for tbeir 
merchant  bankin! needs. Merchant  
bankers in India fall Into three classes: 

Public financial instirutions such 2s 
ICICI  and  IFCI- ICICI  provides 



probably the widest range of merchant 
banking services in the country, while 
IFCI has only recently set up its mer- 
chant banking operations. 

*The  commercial banks-led by SBI 
Capital Markets Ltd. and Canbank 
Financial Services Ltd., which are wholly 
owned subsidiaries, and also including 
the  merchant banking divisions of 
foreign banks such as Grindlay's, Stan- 
dard Chartered, Citibank, and Hong- 
Kong Bank. 

The private-sector firms such as Credit- 
capital Finance Corporation Ltd., JM 
Financial 6: Investment Consultancy 
Services Pvt. Ltd., and HL Financial 
Consultants 6: Management Services 
Pvt. Ltd. 

A large number of merchant bankers 
are involved primarily uith issue manage- 
ment, loan syndication probably being the 
second major activity. Only a few of the 
merchant bankers provide a complete . range of project advisory senices. Other 
services that may be offered by some mer- 
chant bankers include private placements 
of securities, arranging for takeovers and 
mergers, sales of blocks of shares or  
divisions of companies, portfolio and funds 
management, arranging for and assisting in 

foreign collaborations, advice on leasing 
and equipmen1 finance, and assistance in 
intercorporate lending. Perhaps a critical 
difference between merchant banking in 
India and investment banking in the 
United States is a much lower level of 
fiduciary responsibilir). in merchant bank- 
ing activities, which makes a vital dif- 
ference to merchant bankers' attitudes and 
operations. The need for some kind of 
code of conduct, regulation or certification 
of merchant banking has been expressed in 
various forums. 

The financial infrastructure in the 
United States, as well as in India and 
Karnataka, is undergoing considerable 
change. The following discussion examines 
the financial infrastructure in Karnataka in 
terms of its capacity to finance research 
and early-stage commercialization, tradi- 
tional project investment, and short-term 
funding requirements. These aspects are 
addressed for each element of the financial 
infrastructure. First, relevant U.S. innova- 
tions, especially public-sector initiatives, in 
financing industry needs are highlighted. 
Second, the effectiveness of India's major 
financial institutions in meeting the needs 
of W a t a k a ' s  industries is assessed. Final- 
ly, recommendations on how Karnataka 
can enhance its financial infra-.tructure are 
discussed. 



Financial lntrestructure tor Research and Early-Stage Commercialization 

Despite ;he introduction of several new 
financing schemes by the developmenr 
banks, Karravaira's abilin to finance R&D, 
product commercialization and testing, 
and production scale-up in emerging firm 
is limited. .4 ~ a n q  of new schemes for 
financing innovations and emerging 
in dust^ stan-ups have recently been es- 
tablished; however, both public and 
private financial institurions are moving 
ahead ve? slowly and cautiously. Yet, if 
Kamataka is to become competitive, the 
state mill have to broaden and deepen its 
a p a c i q  to finance the RdrD and stan-up 
ventures of the state's entrepreneurs. 

US. Experience 

The United S;ates is relatively highly 
evolved in its capa~ility to finance R&D 
and earl:-stag. induan development. The 
regulaxor). and pol ic  environment in the 
United ?sates dlows for financial institu- 
tions to respond to indus~r). needs in fairly 
flexible arrd innowive ways. The number 
o i  mechznisms for mobilizing capital 
resources to fund R6rD and other activities 
of emerging industries has increased in 
recent years. 

Tne need fo; 2 Snancial infrastructure is 
most critical for emerging industries 
during thei- inidzl s:zges of development: 
early research and development, product 
commercializztioo. product testing, and 
pioducrion scale-up. T~pia l ly ,  the funds 
for the R6rD phase of development in 
emerging industries 2re provided by per- 
sonal salkgs, 2 second or third mongage 
on a private home (or other assets), and 
financing f i o ~  friends. family, and as- 
sociates of :he entrepreneur. On rare 

occasions. larye corporstions in a related 
industn- will stan a new industn. In local 
communities where an entrepreneur is 
Inown to bankers, an unsecured loan or 
line of credit might be available, based on 
the entrepreneur's good credit rating, not 
the merits of the business. However, this 
approach is less common than secured 
loans for short maturities. At this stage the 
risk of failure is high, particularly for 
enterprises in new fields whose entre- 
preneurs are not familiar with the potenrial 
market they are  entering, or possibly 
generating. In addition, because new in- 
dusrries are usually led by people with new 
technologies or new concepts, it is not un- 
usual for the industry to suffer from inade- 
quate management competency. 

The product development and early 
commercialization phase varies substan- 
tially from industy to industry. Sources of 
capital are buically the same as those in 
the earlier phue, except that some firrn 
are able to  attract additional outside 
financing to commercialize a given 
product-loans for working capital and 
second-stage equiry, or "mezzanine," 
financing. Such loans are made mostly to 
businesses in which the basic technology is 
the driving force, and investors-either 
venture capitalists o r  R&D limited 
partners - desire to gain a share of future 
development By comparison established 
industries that a re  developing new 
products are-if they are in good financial 
health -able to use retained earnings and 
conventional debt to get the working capi- 
tal needed for these activities. 

During the initial test marketing phue, 
financing t y i c d y  draws £rom the existing 
capital already invested in the firms! but 



may also include specific loam for the ini- 
tial production secured by the firm's exist- 
ing capital assets and inventon.. However. 
because the inventory does not have a clear 
market, secured loans are difficult to ac- 
quire. Again, investors interested in shar- 
ing in the production and distribution of 
the product may invest as partners or in a 
joint venture at this point. 

At the production scale-up, firms are 
able to draw on a uider variery of financing 
sources. Commercial finance companies or 
equipment leasing firms may now finance 
equipment on the basis of the equipment's 

:asset value -as they would for anyone else. 
Commercial banks may lend for short 
terms on the basis of advance orders for 
products or the firm's inventory, now that 
the product has been market tested, al- 
though they may remain suspicious of the 
new industry's prospects. Large firms will 
be more interested in joint ventures with 
the new firms, to'"capture" products for 
their own production or distribution sys- 
tem (as we have seen in the emerging 
biotechnology, software, and telecom- 
munications industries). Still, firms in 
emerging industries with an unproven 
larger market uill not be able, as yet, to 
negotiate easy terms for finance. Firms 
may have to give up substantial amounts of 
equity or pay steep finance charges to 
move in to  the  full  marketing stage. 
Another option for firms at this stage is a 
merger with another small firm in the same 
or related industry that has complementary 
skills -in production or distribution, for 
example. Firms that are not doing well at 
this point, but have recognized skills or as- 
sets (such as licenses for propr ie tq  tech- 
nologies) ,  may b e  candida tes  f o r  
acquisition by larger firms. 

Investments that address the start-up 
and earlv-stage financing needs of emerg- 
ing grow& fimz are considered the riskiest 
and require great skill. Many US. states 
have endeavored to ensure that flexible 
sources of capital willing to undertake new 
kinds of risk are present. It is no accident 
that many of the nation's most highly 
touted economic growth areas, such as 
Cal i fornia 's  Sil icon Valley and  
Massachusetts' Route 128, are also the 
home of unconventional, even daring 
lenders. It is not easy to foster this kind of 
financial climate. Even so, this critical ele- 
ment of the economic infrastructure can be 
promoted in a variery of ways: by identify- 
ing market gaps not being met by the finan- 
cial community,  adjust ing tax and  
regulatory policies to allow lenders more 
flexibility, reducing the transaction costs of 
firms with unusual lending needs (e.g., 
through loan clearinghouses), and reduc- 
ing lending risk (e.g., through technical and 
managerial assistance and possibly loan 
guarantees). 

In the United States perhaps the most 
innovative financial mechanisms for meet- 
ing the R&D and early-stage capital needs 
of industry have been through venture 
capital and corporate investment (includ- 
ing R&D limited partnerships). Venture 
capital investment has gained considerable 
attention in the past few years. Inaeasing- 
ly, state governments and other local 
public entities are both making indirect in- 
vestment in venture capital funds and 
directly capitalizing and operating of such 
funds. Karnataka's financial infrastructure 
is weak in this area, and expansion of ven- 
ture capital and corporate investment 
mechanisms to meet industry RGLD needs 
is important. 
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Financia! lntrastructure lor Research and Early-Staae Comrner=lallzation 

Despite :hc ic:rodilcrion of several new 
financing schemes by the development 
banr=, Kamarakz's abilic to finance RdD.  
product commercialization and testing, 
and producf on scale-up in emerging firms 
is limited. A varier?. of new schemes for 
financing i n n o ~ a t i o n s  and emerging 
indusmrv stan-uas have recently been es- 
tablished; hoisever, both public and 
private financial institutions are moving 
ahead very s1on.k and cautiously. Yet, if 
Iarnataka is to become competitive, the 
state d l 1  have to broaden and deepen its 
=pacity 10 finance the R6rD and start-up 
ventures of the state's entrepreneurs. 

US. Experience 

?he United States is relatively highly 
evolved in irs capabiiity to finance R&D 
and early-siase industry development. Tne 
regulaio? and policy environment in the 
Unit& S:z:es allows for financial institu- 
tioxs to res~~ond to indus:? needs in fairly 
fiexible md innovative ways. The number 
of mechanisms for mobilizing capital 
resources to fund R6rD and other activities 
of emerging industries h z  increased in 
recen! years. 

The need for z Snancial infrastructure is 
most critical for emerging industries 
during rheir initial stages of development: 
early research and development, product 
commercidiza:ion. product testing. and 
producuoil scale-up. Typically, the funds 
for the R&D phase of developmeni in 
emerging indusuies are provided by per- 
sonal saving. 2 second or third mortgage 
on a private home (or other assets), and 
financing fro= friends. family, and as- 
sociates of :he entrepreneur. On rare 

occxions. large corporations in a rel31ed 
industn v;jll start a new industn. In lo& 
communities where an entrepreneur is 
known to hankers, an unsecured loan or 
line of credit might be available, based on 
the entrepreneur's good credit rating* not 
the merits of the business. Hou~ever, this 
approach is less common than secured 
loans for short maturities. At this stage the 
risk of failure is high, particularly for 
enterprises in new fields whose entre- 
preneurs are not familiar with the potential 
market they are entering, o r  possibly 
generating. In addition, because new in- 
dustries are usually led by people with new 
technologies or new conceprs, it is not un- 
s u a l  for the i ~ d u s t q  to suffer from inade- 
quate management competency. 

The product development and early 
commercialization phase varies subaan- 
tially from industry to industry. Sources of 
capital are basically the same as those in 
the earlier phase. except rhat some firm 
are able to  attract additional outside 
financing to  commercialize a given 
product-loans for working capiral and 
second-stage equity, or "mezzanine," 
financing. Such loans are made mostly to 
businesses in which the basic techno102 is 
the driving force, and investors-either 
venture capitalists o r  R&D limited 
partners - desire to gain a share of future 
development. By comparison, established 
industr ies  tha t  a re  developing new 
products are -if they are in good financial 
health -able to use retained earnings and 
conventional debt to get the w o r m  capi- . 
tal needed for these activities. 

During the initial test marketing phase, 
financing q~ically draws £rom the exisring 
capital already invesied in the firms. but 



may also include specific loam for the in;- 
tial production secured by the firm's exist- 
ing capital assets and inventon. However, 
because the inventory does not have a clear 
market, secured loans are difficult to ac- 
quire. Again, investors interested in shar- 
ing in the production and distribution of 
the product may invest as partners or in a 
joint venture at this point. 

At the production scale-up, firms are 
able to draw on a wider variety offinancing 
sources. Commercial finance companies or 
equipment leasing firms may now finance 
equipment on the basis of the equipment's 

,asset value - as they would for anyone else. 
Commercial banks may lend for short 
rerms on the basis of advance orders for 
products or the firm's inventory, now that 
the product has been market tested, al- 
though they may remain suspicious of the 
new industry's prospects. Large firms will 
be more interested in joint ventures with 
the new firms, to'"capturen products for 
their own production or distribution y s -  
tem (as we have seen in the emerging 
biotechnology, software, and telecom- 
munications industries). Still, firms in 
emerging industries with an unproven 
larger market will not be able, as yet, to 
negotiate easy terms for finance. Firms 
may have to give up substantial amounts of 
equity or pay steep finance charges to 
move in to  the  full marketing stage. 
Another option for finns at this stage is a 
merger with another small firm in the same 
or related industry that has complementary 
skills-in production or distribution, for 
example. Firms that are not doing well at 
this point, but have reco,pized skills or as- 
sets (such as licenses for proprietary tech- 
nologies) ,  may b e  candidates  f o r  
acquisition by larger firms. 

lnvestmens that address the start-up 
and early-stage financing needs of emerg- 
ing pou-th f i r m  are considered the riskiest 
and require great skill. Many U.S. states 
have endeavored to ensure that flexible 
sources of capital willing to undertake new 
kinds of risk are present. It is no accident 
that many of the nation's most highly 
touted economic growth areas, such as 
California 's  Si l icon Valley and  
h4assachusetts' Route 128, are also the 
home of unconventional, even daring 
lenders. It is not easy to foster this kind of 
financial climate. Even so, this critical ele- 
ment of the economic infrastructure can be 
promoted in a variery of ways: by identify- 
ing market gaps not being met by the finan- 
cial community,  adjust ing tax and  
regulatory policies to allow lenders more 
flexibility, reducing the transaction costs of 
firms with unusual lending needs (e.g., 
through loan clearinghouses), and reduc- 
ing lending risk (e.g., through technical and 
managerial assistance and possibly loan 
guarantees). 

In the United States perhaps the most 
innovative financial mechanisms for meet- 
ing the R&D and early-stage capital needs 
of industry have been through venture 
capital and corporate investment (includ- 
ing R&D limited partnerships). Venture 
capital investment has gained considerable 
attention in the past few years. Increasing- 
ly, state governments and other local 
public entities are both making indirect in- 
vestment in venture capital funds and 
directly capitalizing and operating of such 
funds. Kamataka's hancial  infrastructure 
is weak in this area, and expansion of ven- 
ture capital and corporate investment 
mechanisms to meet industry R&D needs 
is important. 



1'ez:u~r CCP::;.'- The vexcre capital 
in dust^ in th? Gnited Stares gained con- 
siderable visiSliin. ic the ~ d - 1 9 7 0 s .  when 
~echnology-based industries became 
popular investmenu. T i e  grouzh in this 
market was initially stimulared by a reduc- 
lion in the capid  gains tax in 1978, com- 
bined with a good market for new public 
issues, as we11 as relaxed federal r ep la -  
tions penaining to pension fund invest- 
menu. Despite the \%ibiliq of the industry 
as a source of capital for new firms. there 
are significant limits on where it is ap- 
plicable and who can really make use of it. 
Firs:. venture capitalists are looking for in- 
vesunenls thar uill provide 2 high return in 
exchange for high risk. Firms that do not 
ofier a subs'mtiz! potential for growth are 
penerally less attractive. Furthermore, 
such placements  a r e  typically over 
Sj00,000, making such sources of funds 
predorninzntiy attractive to mid-size and 
larger enterprises. Second, venture fund 
managers are. concerned about reducing 
their inio:rz;.zrion costs and exposure to 
risk so they typically look for a venture 
ib: his alre2d!.pused the crucial stan-up 
s;age. Fizz$, despite the considerable en- 
thusimn aboui the growing amounts of 
venri?re capi:21 available, t5e tozal amounr 
k relarively szizlI compzred xitk the assets 
of the more conventional sources used by 
b u s i n s .  Tne increasi;?g participation of 
pension funds in this market is likely to 

j . boos: the imponace  oivenrure capiral. 

Over 20 states now have revised their 
state employee retirement pension plans 
to permir investment of a portion of those 
funds in venture capita!. Most states now 
have funds in the range of S5 million to S10 
n;'liio:-. altbough some states, such as 
hlic5igm (SO0 miliion). have very large 
s a t e  venture capi:aI funds. Pension fund 
invesmenx in venrure ca~i tzl  is increasing 

hecausc this are. oi:?vestmen: is seer. is s 
means of hoth improving the return on 
fund assets ant  assisting state economic 
development. Pensions have long time 
horizons for their investments because 
they can calculate benefit payments over a 
long time. Pension fund liabilities are only 
partiallr indexed to inflation or interest 
rates, and the funds thus have some 
flexibility in investment choices. The  
amount available for investment from 
public pension funds is likely to amount to 
almost S1 trillion; private pension funds 
may account for $2 trillion. 

At least 10 s tales  own operating, 
privately managed venture capilal com- 
panies. Another 17 more permit state pen- 
sion fund irrVesrments i n  privately 
managed venture capital funds. The state 
venture capital funds provide finan&g in 
the form of equiy investments in firms for 
fixed assets, R&D, working capital, and so 
on. Several states have established venture 
programs to respond to the needs of 
developing new products and production 
processes: royalv arreernents on products, 
technology research and development 
grant programs; unsecured long-term debt 
with warrants or convertible features. 

Venture capital financing is likely to 
continue to be somewhat controversial. 
States are worried thar their funds might 
be subjected to manipulation and inap- 
propriate investment because of the in- 
fluence of politics or poor management by 
civil servants. However, tbe trend seems to 
be toward placing tbe venture capital funds 
through private professional management, ; 
u p u t  of a larger portfolio of investments. . 
This approach in turn raises the question of 
whether sufficient funds wil l  reach busi- 
nesses within the state itself. Some states 
hare structured the conditions of their 



investment so that a cenain level of invesr- 
ment must be made uithin the state -often 
beween 35% and 60% of the total state in- 
vestment. Other states have created public 
venture capital corporations specializing in 
the state and funded out of revenue bonds. 
States must face the chance that by target- 
ing a ponion of their pension investment in 
venture capital to business uithin the state, 
they may be getting less than the maximum 
return. The role of pension funds in financ- 
ing business capital needs must be careful- 
ly thought out. 

Direct Colporare Invemtenl. Direct cor- 
,'porate investment in the higher-risk, early- 
stage activities of industries is another 
important private source of capital. Types 
of direct corporate investment in business 
innovat ion include co rpora te  debt ,  
partnerships, joint ventures, and acquisi- 
tions, mergers, and spin-offs. 

Coporate ~ e b i  Itany corporations in- 
vest in the debt of other firms. Insurance 
companies are one major source of this 
type of long-term debt. Because of the 
structure of insurance liabilities, they have 
what can be called "patient" capital. In- 
surance companies are moving into the 
venture capital field as well, although state 
insurance regulations often limit the per- 
missible investments of insurance com- 
panies .  Corpora te  debt  tends t o  b e  
oriented to larger businesses. Small and 
new businesses are rarely the target for 
long-term debt because the amounts bor- 
rowed are small and the loans are risky and 
expensive to monitor. Even the more ma- 
ture firms are often considered unattrac- 
tive because of their uncertain market 
conditions and existing debt levels. 

Partnerships. Partnerships are simple in- 
vestment  tools through which larger 

companies can help in the developmenr of 
needed, or potentially profitable, business 
and take ounership of p ~ 7  of the company. 
product. or technology developed. These 
arrangements can yield shorl-term tax 
benefits, as well as longer-term gains. 
Limited partnerships in the United States 
have boomed in technology businesses, in 
which stan-ups are seen as having major 
growth potential. R&D limited partner- 
ships grew rapidly because of incentives 
permitting significant early unte-offs of in- 
vestments. This instrument's use is con- 
strained primarily by uncertainty about tax 
policy and the costs of brokering partner- 

.-\ 
ships between small and mid-sized firms 
and individual investors. 

Joinf Venturer. Joint ventures are used 
when a common business objective is being 
financed collaboratively: resources of both 
companies are used, and each shares in the 
outcome of a product or marketing effort. 

Acquiritions, Mergen, and Spin-ofis. Ac- 
quisitions and mergers are a simple way for 
one firm to gain the resources of another 
firm or for two firms to join forces as one 
enterprise. Spinning off a subsidiary (par- 
tially or wholly owned) is a way to separate 
business activities and preserve emerging 
k e s  of business. Acquisitions and mergers 
have characterized the period follouing 
the boom in venture-capitalized technol- 
03 industries, .with larger companies with 
established track records picking up the 
high-value-added investment of weak or 
unsuccessful companies (in computers or 
biotechnolo,?: for example). Mergers be- 
tween small businesses with complemen- 
tary capacities, however, are increasing 
and are seen as a means of avoiding ac- 
quisitions by larger competitors. Spin-offs 
are usually a means of preserving the 
health of a business by separating different 



.4no:her mechznism that h a  been in- 
iliated in srarer fo: expanding Ihe range o i  
R6rD fin3cing to companies has been to 
create a product developmenl corporation 
States can issue bonds to finance contracts 
(equiy inuesrmentz) with companies lo 
cover a portion of their product develop 
menr costs i~ exchange for royalties on 
sales of the products. The vehicle for such 
anangemens could be a product develop 
nent  corpo:arioL similar to the one now 
operating in Connecticut. This approach is 
novel in ha;  i: permits the state to help a 
rompmy finance a product, rather than 
helping to finance the entire firm. The 
propam usumes that the state financing is 
zpprop521e. Tiis subsidy approzch h u  the 
potenuz! for generating a pay~ack, but ex- 
perierce uiri:-i; ic lircited. 

RdrD ir, ladim indust?! is more for the 
adapr ion  o i  imported technolog than for 
deveiopen: of new producu and proces- 
ses, an6 ii is largely finznced through 

- .  
retzined e z ~ b g s .  R%D in -~-. emerging in- 
dm-u-iesis a r e a  out mainly in the govern- 
menr secjoi (e.~., national laboratories, 
academic institutions, training centers) 
and in nonprofit private institutions 
(Zmmced &nost entkel! from government 
funds). Soae  R6rD is cziried out by a few 
large privzte-sector coiporzrions in lines 
relared to tkeii mzin business (and is nor- 
mally financed by retained earnings). 
Enrre?xng.xk! R&D is exnemely iirmred 

2nd  essenticlly occcx  n z ! ~  if. certz:: 
specific industries. such as s o f w a r e  
develo?ment. 

Although the development of technol- 
o p  for new products and processes has 
been limited in India, mainly .because of 
the proteaion enjoyed by industry that al- 
lows for lower-risk ways of making money 
and the tendency to acquire tried-and-true 
technologies from abroad, the develop- 
ment of technolop has also been con- 
strained hy the availabili~ of funds. 

However, a number of public initiatives 
have been started to address this issue. 
Limited amounts of funding for the com- 
mercialization of laboratory stage technol- 
ogy are becoming available through 
schemes such as the  provision of risk 
finance by the  Kational  Resea rch  
Development Corporation (NRDC), the 
Program for Advancemeni of Commercid 
Technology (PACT), venture capital funds 
launched by the Industrid Credit and In- 
vestment Corporation of India (ICICI) and 
Industrial Development Bank of India 
(IDBI), Invesunent Finance Corporation 
of India's (IFCI) scheme for develop men^ 
of techno lo^ through in-house RGrD ef- 
fons, and state-level schemes such as the 
Karnataka State Financial Corporation's 
(KSFC's) program for assisting the  
Kamataka State Council for Science and 
Technology (KSCST) in  technology 
development. Although these schemes and 
programs, all of which have been imple- 
mented recently, go some n a y  toward 
meeting the need for capital h a n c e  at this 
stage of development, most of them have 
inherent limitations. 

A:(itiona[ Research Developmen: COT- 
porarion (ATRDC) -Kational Research 
Development Corporation (NRDC)?  



operating with the primary objective of 
commercializing research carried our in 
national laboratories. pro\ides risk finance 
for technology development (see box), 
both by equity participation in companies 
set up for the first commercialization of 
NRDC know-how and by development 
loans for setting up pilot plants. T h e  
scheme provides low-cost finance and is 
quite flexible as to repayment terms, but is 

... 
constrained by availability of-funds. AS 
reported in the Annual Report of the 
DSIR for 198fi-87, approval of financing 
through equity participation and/or  

.development loans during the year was 
' limited to a total of Rs. 23.30 l a b s  for 

three projects. Other constraining factors 
on A%DC's provision of risk finance are its 
limitation to technologies marketed by 
NRDC and the nonexclusive basis on 
which technologies are marketed. 

Program for Adviutccrnem of Comn1e.r- 
cia1 Technolop (PACT) -A  $10-miliion 
fund managed by the Industrial Credit m d  
Investment Corporation of India Limited 
(ICICI) assists lndo-US. joint ventures in 
commercializing a laboratory-proven 
product or process or sharing the risk of in- 
vestment with the co-promoters of the 
joint venture. PACT envisages conditional 
grants up to 50% of project cost (indudin& 
the cost of market research and product 
testing) to be repaid (if the project suc- 
ceeds in the marketplace) by royalties 
limited to a maximum of 200% of the ini- 
tial investment. Although the scheme has 
the advantage of being simple in operation, 
uith flexibilify to accommodate various 
kinds of collaborations betweenlndian and 
U.S. partners, its principal limitations are 
the small quantity of funds and its restric- 
tion to joint Indo-U.S. R&D ventures. 

> .  

NATIONAL RESEARCH DEVELOPMENT CORPORATlON 

hXDC has perhaps the oldest scheme in India for providing risk finance for technology 
development. The corporatioan strives to provide a l i d  between research and indusu~. in the 
countr)., and its primary adivity is the marketing and licensing of technolopes on a nonex-' 
clusive basis for commeraaIizing know-how developed in RGcD laboratories. It has over 
1,900 technologies ready for liceusin& almost all of which have becn developed in national 
and government laboratories. Recognizing that a crucial link in the indigenous innovation 
chain is engineering development @ilot plants or protorype/batch production units) for 
upscaling laboraton. processes, NRDC has been providing risk finance through equity par- 
ticipation and development loans for this stage of technology development. NRDC's loans 
are given on easy terms (usually only slightly above NRDC's cost of raisiuy the capital) for 
setting up of pilot plants, fabrication of prototypes, and preparation of production technol- 
o e  packages. NRDC is prepared to share in risks by u~iting off a part or the whole of the 
development loan if the project is unsuccessful. Until recently, NRDC's cost of capital was 
around 12% to U%, but it has now been assured of interest-free financing from the govern- - 
men4 which would bring doun its lendiq rates considerably. h W C s  participation in equi- 
ty capital is limited to companies set up specifically for commertiatizing EXDC know-ho~?, 
having total capital investment of the order of Rs. 50 l a b s  or more, restricted to the first 
commercial plant based on the techno lo^ given by NRDC, and only where the process has 
not gone through the stage of demonstration or pilot plant. NRDC's equity participation in 
any individual company cannot exceed 26% of the total equity of that company or 15% of its 
own paid-up share capital, and is disiivested by offer to public-sector financial institutions or 
to the general public when the company is progressing well. 



F A G .  h scheme dcsipled specifi~d! io promMc and f m n w  pri~ate-saoriJoinl-sector 
1no-C.S. R&D joint ventures; u.as insritu~ed uiih an inilia! pant of SlO mili~on from thr 
Lhited States Agenq for lntcrnadonal Dc\.clopmen! (USAID). Managed hy the lnductrial 
Credit and investment Corporation of India Limited (ICICI), PACT focuses on the 
'.dcvclopmrnt end' of R6rD undcrtakcn jointly by Indian and U.S. companies uith tbc inrcnt 
of cnmmercializing an innovative product or pr-, i.e, to translate rcsearch already com- 
pleted a: the laborator). stag: into products and processes that uill s u d  in the market. 
PACT envisages tcboolop development (not just ~ccbnolop transfer) through its assisted 
joint ventures and is u i lhg  tccdmance preproduaion R&D m u  of quatif?inf ventures 
on a riskhare basis. Accordingly, PACT offcrs need-bascd promotional assistanu: and con- 
ditional panu of up lo 50% of thc projcct con, on the condidon that a negotiatd pcrcenl- 
age o!' rcvenucs arising from !he project on commeraaliration, Iiiited to a maximum of 
2NlCm o f h e  PACT share in ihe projeu, bc paid :o ICICI. 

1 PACT bccame operadonal in August1986 and has already received over 300 inquiries and 
I 53 p r o i s  profii-J, olu,hich at least 3 appear to be prima facie eligible. Assistance aSfregal- 

ing approxknarcly US. 51- million has already b z n  approved for 7 full-scale projem and one 
prcicasibiiip'siudy (2 ol these arc hrnataka-based companies), allbough disbursements are 
sti l l  to take plaa. , 

I 2 

IClCIf I'Erxure Cupiral Scheme -Tie asregating approximately Rs. 2 crores has 
hdustn'al Credit and lnvestmen~ Corpora- been approved so far for four projects (one 
tion of lndiz's (ICICI's) venture capital of these is &mataka based) for financing 
schcae, c l o ~ l y  resembling PACT in its the building of a protocpe, the dexfelop 
objcc:ives. ic more f i e c ~ l e  in the manner ment and marketing of sofnvare packqez, 
is which fiii2ncing is provided as well as in and the setting up of the first commercial 
u.50 czn avdi heixseives of i:. .4ssistance plant of a particular type. 

! ICICI's 'IXNTC'RE CAPITAL SCHEhlE 
i 
j 

ICICI h s  receotiy stated a division to proride venture capital assistance to inducrr. for 
de\~elopmcnt =&or commercialization of new technologies that because of their inheren: 
high ris'i may no; bc able to rzise funds throu-gh conventional lending mechanisms. The p=- 
pose of &e s:hem: is to enmurag: innovation in industry. but it is not confined to high-tecb- 
n o l w  indus:ries. Itprovides for making ardable risk finance to suitable projecu during the 
'me-nark::" phase. sa t ing  from techno lo^ development up to market acceptance. The a- 
sis;anie is available not only for development of a new technolog. (product or process), but 

i also for is initial marketing. or for commercial implementation of a new technolog., whether 

I 
i n & g n m  or iqor ted.  

i -. 
in- n v o e r  in which faancing is pro\ided is fiexible to meet th: requiremenu of a wide 

I sp--u.nz~ of ciienrs. both scm-ups and existing buhesses. It ma\. be protided byuay of equi- 
n. partidparion (immediate, deferre4 or part immediate and part deferred), a conditional i 10x1 (n ib  a chug; h i e d  to the level of sales generated by the project on wmmcrtializatioa 
perbz?s u;ft s prmision for write-off or conversion into equit?. of a part of the principal 
am om^ outaandin_e after a certain p~riod), or even a conventional loan. The initial invest- 
men: & s tpical p r o j e ~  may not exceed Rs.2 crores, alrhough lCICl is prepued to imance 
large: \.entures in consortium uCi other agencies that may k prepwed to share the risk. 



1L)Bl's iJenrure Catvital Schenlr - In con- 
rrast, rhe Industrial Development Bank of 
Indi2's (IDBI's) venture capird scheme, 
while pro\iding ac much as 8.5% to 90% of 
the funds required during the techno lo^ 
development phase on very soft terms, 
does not enend sufficiently into the com- 
mercial-scale operation that is based on 
the technolop. IDBl also makes available 
loans for improvement/upgrading of an ex- 

isting unit's technology under its Technica! 
Development Fund (TDF) Scheme. This 
senice, however, is restric~ed to financing 
a part of the import costs of equipmeni 
technical know-how, consultanq services, 
and drawingsldesigns obtained under a 
TDF import license, and is discussed in a 
subsequent section of this report dealing 
with modernization and rehabilitation. 

IDBI's \'ENTURE CAPITAL SCHEME 

IDBI launched a venture capital scheme in March 1987 to encourage the commercial ap- 
plication olindigenously developed technology and the adaptation ofimporred technolop to 
wider domestic applications, consistent u4h  national objectives and the priorities of 
economic development. While the scheme was to be financed from a venture capital fund es- 
tablished with a 5% levy on aU payments made for purchase of technoIog).from abroad, IDBI 
has made fund appropriations to enable an earlier launch. Two projects have already been 
sanctioned, with assistance amounting to approximately Rs. 70 l h  from the fund, while 
others are in the pipeline. The fund supports the development of technolop' from the level of 
laboratoryf~&h scale onward to the stage where it is mature for commercial application. It 
provides assistance for setting up pilot plants. upscaling pilot to demonstration scale, m h g  
technological innovation, and a&ptinf/modif.ying imporred processes/products to make 
them suitable for Indian operating conditions, or for meeting the costs of studies: surveys, 
seed marketing. market promotion programs, and training in relation to these. As much as 
85% to 90% of the total cost (capital as weU as revenue expenditure during development 
phase) of an eligible project costing not more than Rs. 250 I& may be financed out of this 
h d .  Assistance is provided by way of a loan carrying a concessional inrerest of 6% per year 
during the development period which is built into the cost of the project and funded as part 
of it. Although the tenns of assistance are liberal during the development phase, the interest 
rate rises to 17% per year once the process!product is accepted in the market and the ven- 
ture is in a position to start commercial production. IDBI has the option to convert a pan of 
the assistance into equity at any time during the period of commercial exploitation; this con- 
version into equity may go as high as 49%. Also, the period of repayment may take into ac- 
count not only the cash-generating capacity of the assisted venture, but also the availability of 
cash surplus from the other operations of an assisted company. Effectively, the terms of as- 
sistance are structured to prompt the substirution of alternative cheaper financing for these 
funds as soon as theventure is in a position to commence commercial production or the com- 
mercial viabitity is established. This substirution, however, may not be possible in many cases 
because assisted projects are likely to involve hi@ commercial risk in the early stages of com- 
mercialization, for which the availability of capital ftnance is highly constrained in any case 
(see subsequent discussion on venture capital). 



J-FC1.s 7cci..noiog!. Dc~.cio,~mcnr to 50% of the ccs: of commercia!izin;r 
Schenr-1ndus;rizl Fnznce Corporation laboratom-prover: produrn or processes. 
of lndis's (IFCI's) schexe fo: technology The scheme h3s evoked low interes? he- 
deoelonmen: throush in-hoise Rd;D ef- cause of the ma1 abence of risk sharing - 
forts provides loans a; 11% per year fo: up and its renricti\se applicarion. 

IFCI's TECHNOLOGY DE\ELOPhfEh'T SCHEME 

IFQ has 2 promotional scheme for development/hamessing of t e c h n o l ~  indigenously. 
from laboralon- to wrnmercial scale, Lhroufh in-house IWD efforts undertaken by concerns 
in the corporate and cooperative sectors. The assistance is prmided by a loan, at 11% per 
year inrercsi, lor up to 50% of the wa of thc in-house R&D cffons. and repayable in insiall- 
ments &ier the tcchnolop has been succcssfuliy harnessed and operated on a commercial 
scale, or a h  a pcriod of 3 yars Irom the date of the first dishuncmcn~, whichever is earlier. 
Tbc lou-in~crest evoked by rhis scheme may bc atuibutablc in part to the absence of any risk- 
sharing clemenl in the scheme, but also to its other mustraining features, such as the small 
size of eligible projecls (normally in the range of Rs. 5 io 50 l a b s  for the total wsr of R&D 
efions). rhc abscnce of financing for allied acti\itics thar have to accompany R&D for suc- 
ccrslu! wmmerialization of laborator). technolog)., the restriction of the assistance to exist- 
ing w n c m  that bavc k n  approved for financial assistance by an SFC, IFCI, WB1, andlor 
ICICI. and b c  exclusion of MRTPFERA companies from its puniew. 

U F C i  R&D Funding Scheme -The 
I;arca:akz S x e  F i ~ u c i a l  Corporation 
(KSFC,) 1s . I , U L . G I I ~ ~  .-:-:- . a p r o p a  to provide 

equi? f 2ac i25  for R6;D actklties in the 
slat-. KSFC 'czz recently entered into a 
col!aboia:ive zr~anpernent with tne Kar- 
ca:aka kare Council for Science 2nd Tech- 
n o l o p  (KSCST) in the development of 
indigenous technolop. KSFC has invested 
Rs. 7.30 lakhs for R&D to  develop a 
process for exrraction and refinement of 
Hecogenin from the sisd plmt to produce 
Prezone. a c x g  currently imported. KSFC 
and KSCST will become the  patent  
holders, and KSFC plans ultimately to 

identie and assist an entrepreneur to bring 
the process into commercial productioc 
Although still in its early stages, this in- 
novative program suggests that KSFC is 
taking a leadership role in pioneering new 
funding programs for R&D. 

Proposed Scheme of Technology 
Developmenr and  Finance  -Another 
financing source for technology develop- 
ment, which is expected to be available 
shortly, is the  Scheme of Technology 
Development dr Finance to be launched by 
the Risk Capital Foundation (RCF) after 
irs conversion into a company. 



PROPOSED SCHEhlE OF TECHNOLOGY DEFTLOPMENT AVD FISAWCE 

The proposed Scheme of Technology Development 6: Fiance a i m  at providing assistance 
lor: 

Indigenously developing technology from laboratory to commeraal scale through in- 
house R&D efioru. 

Exploitadon of indigenously devcloped tecbnolop on a commercial scale for develop- 
ment of new producWprocesses, or lor improving the quality ol existing products or er- 
ficiency of existing processes. 

Establishment and procurement of in-house RGrD facilities in an existing industrial unit 
with a view to improkg the produc~ion processes or thc quality of thc producu, rcducing 
the production costs, or leading to energy conservation or pollution control. 

Marketingktart-up of new processeslproducts and need-based tesimg and publicity ex- 
penses for them. 

Imponing appropriate technology by production units in areas where the technolop is not 
available or is not up to dale. 

Adoption and improvement of imported technology with the objective of reducing the 
produuion costs and increasing the productivity of the industry. 

Meeting expenditures on foreign technical advisers for training of R&D personnel in con- 
nection uitb contemplated technological improvements that are basic (not merely 
peripheral) to the manufacture of a particular product. 

The assistance would be provided in the form of a conventional loan, a conditional loan (nor- 
mally to be repaid through royalty on sales, with provision for partial write-off of principal if 
the project is not successful), or by way of an equity stake in the form of direct 1nve~UIIent 
(with suitable arrangements lo: buyback or marketability of shares). 

Ve'enrure Capital-There appears to be 
general ageement on the need for venture 
capital in India, corresponding to the kind 
available in the United States for the for- 
m a t i o n  and  s ta r t -up  of small  f i rms 
specializing in new ideas or new tech- 
nologies. In India, some public financial in- 
stitutions are advancing capital for new but 
risky ventures to new entrepreneurs. This 
financing may be by way of loans (without 
risk sharing or management of investment 
built into it) or under one of the schemes 
discussed earlier in this report. Tne ICICI 

schemes are probably closest to the defini- 
tion of venture capital, although even these 
do not envisage substantial management 
in?;divement. The  SIDC and SFC par- - 
tkipation in equity or projects may, in oc- 
casional cases, resemble venrure capital, 
but it is generally in -- lower-risk projects 
based on commercially proven technology. 
The IDBI scheme is only for the very early 
stages and appears to cover only technol- 
ogy risk. Another Limitation of all these 
schemes is that they are in the public sector 
and therefore do not enjoy the all-out risk 



CoF,..;.7er.~ ..a2. a*.. O f  'he;' .,.,,, ..-7"?PP7j . . ' .  . who. 
moreove:. are no: b~sinessnec. Also. state 
inszi;utiom are no: ustali!- run on purcly 
economic criteria and find themselves 
heinr used as vehicies for implementing 
government policy. Consequently. the 
need for private venrure capiral firms in 
India has been ohen expressed. 

The virtual absence of private-sector 
venture capi~al ir, India is due largely to 
\-arious r ep la ton  pro~<sion$ and in part 
to the prevailing business environment and 
opportunities (some of which may again be 
 raced back to regula~or!. provisions). 
Some cririca! rep!ator\ changes required 
for facilirzung the growth of pri\.ate-sector 
venrure capital in India are: 

*Tax concessions for investments in ven- 
ture capt:ai funds. 

Aiiendmeni of CCI guidelines to enable 
the uecicra ca9i;ziists to ohain market- 
d s e r ~ i n e d :  premiiuums on pnbiic ofier of 
tk i ;  s k e s .  

!vlodiflz:~on o! stock n-rite: repknc!?.; 
and insti:utional'go\~emment suppoc io: 
the creation of subsidiar~!over-:he- 
counter markets as in the United Siaiez 
and the United Kingdom. to provide a 
quick-exit route to venture capiralists 
and to impar~  some liquidity to their 
holdings. 

Reduction in the capital gains tax, at 
least as applicable to the investments of 
these venture capitalists (current cor- 
porate income tax on long-term capital 
gains is 40%). 

Tax concessions to avoid double taxation 
of the venture capital profits, first in the 
hands of the fund and then in the hands 
of its backers. 

a 

Two private-sector nonbanking finan- 
cial companies have recently launched 
venture capital funds (Grindlay's Bank 
India Investment Fund and the Creditcapi- 
tal Venture Fund India Ltd.). These 
private-sector funds are encouraging 
developments. 

THE CREDITCAPITAL VENTURE FUND INDL4 LTD. 

-. inc  Crediiczpkd Venture Fund India Ltd. is in dircct response to the need for this kind of 
financing encountered by CFC for client companies in their merchant banking business. The 
\znture capital company is expected to have a a. 25 mores equiq capital base. uirb ap- 
proximately Rs. 10 mores being tied up uirh a number of business houses who are C@ 
promoters (m;ludinp the Tams. the Thapars. and the R. P. Goenka poup) and with the 
hsiar. Dcvelopncn: Bank and the Commonu~ealth Development Corporation (who will sub- 
saik Rs. 13 mores each to the q u i ?  capital and will also be represented on the board). 
The balance ua b: offered to the public. The participation of established industrial houses 
2nd mujdaterd fun&g asencis in the fund is expected to give it the required aed ib i?  for 
m o b i i  resources from th: public. The enti? would be characterized as a nonbanking 
fmancizi compw:. Ic ad&tion to providing venture capital assistance, it intends to go into 
Ieasiq 2nd also ofier bridge fnance for projects on the srren-mb of institutions' sanction let- 
ters (dr.+_r th: intemening period until compliance with conditions before disbursement). 



GRINDLAY'S BAKK INDIA IN\'ESThlENT FUND 

Thc Grindlafs Bank India investment Fund raiscd approximately 575 million (against an 
offer of $15 million). of which Kl%, is from NRls and the balance largely from foreign institu- 
tions, such as Kuwait Investment Authority and the Rockefelier Foundation. Grindlay's Bank 
has also participated to the extent of 10%. The fund is a closed-ended one with a 7- to 6-vear 
term, refislered in Guernse.! and qualifying as "Nonrcsidcn~ Indian."The principal objective 
is long-term capital appreciation. The fund intends lo invest in the securities of both young 
and mature lndian companies engaged in fast-growing or potentially fast-growing industries. 
Financing would be provided in the lorm of "venture capital" to young and growing wm-  
panics seeking initial funding and also to estahlished companies requiring "development 
capital" for modernization, expansion, andlor divcrsirrcation. The fund would normally in- 
vest only in companies that either have a shsrr listing or intend to obtain a sharr lislinfiwilhin 
3 years from the date of investment by the fund. Although the fund may seek representation 
on the boards of companies invested in, it normally does no1 intend to take either legal or 
management control of underlying investments. The fund is not anticipated to take more 
than 10% of the issues share capital of the investee company, but thisinvestment of risk capi- 
tal in the venture is expected to act as a kind of certification, which would make the raising of 
capital from the public easier. Although investment by the fund would normally be by par- 
ticipation in equity share capital, capital may also be provided in the form of debenture stock, 
redeemable preference shares, or loans, generally ca.."ng rights to be converted in whole or 
in pan into equity share capital or some other security. The Offer for Subscription closed on 
Xi June 1967, and the fund is expected to go into operation shortly. 

In sum, Karnataka's long-term finance 
infrastrucrure has been infused with a set 

. of relatively recent programs that expand 
the sources of financing for R&D, product 
development and commercialization, tech- 
no102 development, and other high-risk 
ventures. India's and Rarnaraka's financial 
institutions have, within the constraints of 
t h e  overal l  regulatory environment ,  
responded well to improve access to 
f inance for t echno103 development. 

However, the type of financing available is 
predominantl! through debt financing. 
Public-sector financial institutions are 
moving very cautiously in providing equin. 
financing for R&D and other higher-risk 
technology development activities. One 
result of the  lack of depth in  India 's  
capacity to finance R&D is that Indian in- 
dusmes go into project financing at an ear- 
lier stage than do  similar firms in the 
United States. 



Finencia1 lntrestructure tor Traditional Project Investmen: 

Tne financiz! ir.frastru:;ure for tradi- 
tional projec: investment provia-. *< access 
to capiral required for sei:ing up pro!ects 
on a commercial scale, whether these be 
new proiecis. substantial expansions, or 
diversifi&tion. This inves?ment financing 
usually rakes rhe form of traditional debt 
and equity financing. All industries, 
whether emerging. expanding. or trans- 
forming. make use of this most basic ele- 
ment of the financial infrastructure. 
Emerging and expanding industries re- 
quire new invesrrnent czpi:al, while trans- 
iorming industries need capital for 
diversifica:ior.. modernization, and 
rehabili:ados. Karnatakz has a very well 
&\leioped hanciz! infivtructure to meet 
traditionai industrial inves;ment needs. 

, . 
Tia6itioxl projec: invesrrnent in the 

United Srates is ~rovided iarsely by com- 
merci2! ba%s, interbusiness finance, 
public and ?rivzte ofieiizgs~ direct cor- 
poizte imes:mznt and venture capiral. 
Since ve iz ix  capka! znZ direct corporate 
inveazien: were discussed in the preriocs 
section the foiiouing discdssion uill focus 
on commercial bankc an6 interbusiness 
finance. DO& of which are iiiponant sollr- 
ces of deS: finantin&, an2 on public and 
privaze ofienings used to raise equiv capi- 
tal. 

Comn?erckl Bati!iinp- Bank and com- 
mercial lendes (including credit unions, 
mumid sarings banks, savings and loan a- 
sociarions, arid firmcial credit corpora- - - 
t ioz)  proxide over i C c  of smali-bminess 
financir,~. Back services to small bor- 
rowers r e  =ore comrrzined thzn those for 

larger borrowers. howeve:. becmse of the 
trvnsaction cosr an2 perceived risks as- 
sociated with lending lo small borrowers. 

Commercial lending to new and exisring 
business may be higher or lower in par- 
ticular regions than in others for many 
reasons. Several studies of unmet credit 
demand in US. capital markets point out 
that credit turndown rates vary substantial- 
I! from state to state. To  some extent, 
higher turndown rates are explained by 
economic conditions, banking laws, and 
the economic characteristics and banking 
structure of the counties in the states 
where the credit needs of firms were 
studied. 

General factors associated with meering 
credit needs of firms include: 

Eank commercial loan po$olio -Bank 
effort (i.e., commercial and indusxial 
loans as a percenzage of total loans or 2s- 
sets) does not appear to make credii 
easier to obtain. Higher levels of bank- 
ing effort are o f ~ e n  related to an in- 
creased tumdoun rate. This fact might 
resul: from the implicit portfolio. O i  mix- 
r u e  of commercial and industrial loaii 
and other investments, that the bznk 
desires to maintain. 

Regional econom?-Tne characteristics 
of bank effort to make commercial and 
industrial loans relate to the past and 
present conditions of the  regional 
economy. If a region is heavily con- 
centrated in manufacturing emplov- 
ment, bank portfolios would refiect this 
fact by having more commercial and in- 
dustrial loans and a higher overall 
rumdoun rate for new loans. Similarly, if 



2 region is concentrated in manufactur- 
ing and is experiencing a decline. b a r k  

L 0 10s to may t n  to diversify their porf  1' 
reduce risk and may thereby turn down 
more commercial and industrial loans. 

Firm chnmcterisIics - Short-term loans 
are easier to obtain than long-term 
loans, and secured loans are easier to ob- 
tain than unsecured loans. The ease of 
obtaining loans is influenced by the 
character is t ics  of the  firm. Net  
worthlasset ratio has a positive effect on 
obtaining loans. Older and larger firms 
are generally considered more credit- 
worthy than younger and smaller firms; 
but smaller existing firms (fewer than 10 
employees) have an easier time obtain- 
ing loans than larger existing firms, 
probably because of the level of personal 
contact between the established small- 
business owner and the lender. New 
firm, rather than small firms, appear to 
have greater difficulties obtaining credit, 
as well as manufacturing firms in 
regional markets that are older or more 

- industrialized, particularly those that are 
not groulng. 

A number of costs of doing business in- 
fluence the granting of credit. Important 
costs associated ulth issuing debt include 
transaction costs relative to the amount of 
a loan -including collecting information 
about the loan applicant, processing the 
loan, and monitoring the loan Costs as- 
sociated G t h  risk management have to do 
with the problems of granting a loan, in- 
cluding determining loan amount and 
repayment conditions, relative debt-to- 
e q u i ~  ratio, and perceived riskiness of the 
borrower. The jevel of these costs is often 
influenced by how public policy dictates 
bank operation. 

Among the replzto? factors tha! mz\. 
constrain bank responsiveness to chanEinf 
indust? needs are: 

Regulation of competition - Entry of 
f inancial  ins t i tu t ions  in to  the 
marketplace can reduce the pressures on 
imtitutions to serve what they might con- 
sider marginal markets, such as small 
business. Branching restrictions and 
restrictions on provision of ancillary ser- 
vices, such as accounting, payroll 
management, and consulting, are one 
form of constraint on competition by 
banks. Greater competition is likely to 
increase credit availability to industxy. 

Regularion of interest rates-Interest rate 
ceilings, or usury rates, are statutorily 
defined limits imposed on lending. 
These limits on interest rates that can be 
charged may, on the one hand, prevent 
higher costs from being imposed on 
more vulnerable small business, but may 
also prevent higher-risk borrowers from 
gaining access to capital. In addirioo, 
when usury rates are imposed, many 
banks shift costs to loan fees and reduce 
loan-to-value ratios (to reduce risks fur- 
ther). Furthermore, innovative lending 
practices, such as equity participation 
agreements (also known as "equity kick- 
ers") may not be permitted. 

Regulation of safety and soundness - 
Federal and s tate  laws provide for 
regulation of safety and soundness of 
banks through both untten statute and 
regulation, as well as through periodic 
examinarion of bank books and records. 
Banks are limited in the percentage of 
their portfolio that can go into hgher- 
risk assets. They are also limited in how 
much they can lend to any one borrower 



(usuz!l! !F: to :PC? of the firm's czpital 
haze) and in the cuzlin. of these loans 
(loan-to-value ratio). Although these 
practices. in principle. help to protect 
depositors, they also inhihit bank  from 
raking marginal risks, and they inhibit 
the risk neutralin. of bankers, who wish 
t o  avoid any possible examination 
problems. As a result, banks are general- 
ly more conservative in their lending 
than they might be if they used their own 
definjtions of prudent lending. A per- 
centage of loans that are classified as 
substandard,  doubtful,  o r  lost a r e  
deducted from the bank's net available 
assets as a protection against loss. 

lnrcrbusiness Finance -Interbusiness 
investment costs for finzncing srnzll and 
new businesses are likely to be dispersed in 
the overall costs and benefits of the busi- 
ness relarionship. In most instances, they 
are borne by the seller or an intermediary 
as a cost of doing business. In industries 
where capita! and suppiy needs are well 
defined durin; the life cycle of the busi- 
ness, rnw bqers  or suppliers help their 
ciients to s:ar: up or finance sa!es.Terms of 
these lines oi credit can be generous, as- 
sumin: - thzi the business relationship be- 
ween rhe wo f k i i ~  is expected 10 be of 
long curxion and suitable volume. There 
are w o  limits on chis form of hancing: 

In&m specialization -Unless a new or 
.small business is in one of the indusuies 
in which these relationships exist - as be- 
tween a filrniture rnanufacrurer and a 
wholesale furniture buyer -the role of 
interbusiness financing is minimal. 
Ohen a vendor or buyer uill instead be 
served by a commercial finance corporz- 
tion. Tne machine tool indun?. for ex- 
a q l e ,  Dzs a varier! of leese finance 

services to faclli;zte a c c w i n g  rc;ll?- 
men:. Commercia! finance imeres: rale5 
tend ro be higher than cozven:iom! bank 
rates. However. comercia1 finance cor- 
porations also rend t o  have indust? 
specialists that  ser\.e well-known 
markets, such as machine tools o: the 
garment indust?. 

Limiu cawed by interest rates- The cost 
of credit to distributors tvho finance sales 
of equipment to their buyers is often iz 
high as the cost of commercial credit al- 
though the distributor might still gk'e the 
buyer a lower rate in order to  close a 
sale. Only the larger suppliers can afiord 
to subsidize credit to buyers. 

Public and Priiae O&kringx-Securities 
markets are an imponant source of project 
finance for U.S. businesses that are of suf- 
ficient size and economic health. Most 
W n e v e r  p o w  to the size that makes the 
fixed costs of issuing equity shares  
worthwhile, or have 2 suitzbl!. airrac5ve. 
ready-to-sell product tha: makes a7 i325a; 
public offering feasible. hlos: businesses ir: 
rhe services or wholesale o a d s  a n  p s r  
through their entire life pcle  ui:hou? eve: 
making use of public fhzncin_c because o: 
the scale of their operarions. Szi2E 
mid-size businesses are 0 5 e ~  r e P i ~ 1 ~ 1  to 
niake use of public offerkgs to rzise fa?i:a! 
because they dilute their oun shz-e o fhe 
ownership and introduce new pressures for 
p:rfo:mance they may noi uisb to hzre. 
Some of the factors cocsr;aining tbe use of 
the securities markets by business include: 

Securities regulmMon mG new kszm -In . 
the United States. as in Lndir tbe coa of 
registering a public issue is n2jo: ex- 
peose for mosr bxsinesses. A numbcr of 
opportunities uithiri Securi? E x c h q e  



Comxission (SEC) regularions now 
make ir feasible for small f i rm to issue 
public equip more easily. 

Costs of $oaring new irsucs- Businesses 
issuing public debt face major expenses 
other than registration. These are expen- 
ses for legal, accounting, and engineer- 
ing fees; printing costs; and SEC filing 
compensation to the underwriter. Un- 
derwriter costs are the difference be- 
tween the value of the issue sold and 
proceeds to the issuer. These costs, 
which can amount to 20% of the total 
proceeds from an issue, are a disincen- 
tive to most businesses already con- 
cerned about the dilution of their equity. 

Uncertainr?. of the stock markets-The 
continual fluctuations in the vitality of 
the stock market, particularly the recep- 
tiveness of the market to new stock is- 
sues, tend to scare off smaller issuers. 
However, there is a smaIl trend toward 
self-issues of public debt, through which 
cornpznies with ve? small asset bases 

73re absence of a secondary market for 
small issues- Without the  ability to  
resell shares of smaIl firms at reasonable 
cost in the secondary markei investors 
may be reluctant to purchase such shares 
in the primarymarket.  Only 20,000 
firms. of the 11 million proprietorships 
and 2 million corporations in operation, 
are publicly traded. The stock market's 
minimum lisring requirements set the 
minimum enrv  at S 1  million in assets 
and 350 shareholders (the over-the- 
counrer market has no minimum). To as- 
sure a secondary market f3r buyers and 
traders, a substantial volume must be 
traded. For mid-size and smaller busi- 
nesses, this volume does not yet exist. 

success full\^ seek funds. These seli-issues 
are still ve& fen. and they do no: repre- 
sent a new attitude on the part of the 
public-issue capital market. 

\'enture capital and direct corporate in- 
vestment through partnerships and joint 
ventures are also important sources of 
equity capital for U.S. firms. As noted in 
the previous section, larger firms have 
easier access to  capital than small and 
medium-size firms because of the mini- 
mum size of placements  by venture  
capitalists, the substantial information 
costs in preparing smaller projects, and the 
high expense of monitoring smaller loam 
or investments. 

State Role in U.S. hdustry Finance - 
States are increasingly recognizing how 
state policy can enable financial markets to 
serve the needs of industry. Until recently, 
however, state government has traditional- 
ly focused on direct provision of finance to 
industries in need of assistance. Ln these 
programs, funds from the state general 
fund, or from bond issues, are used to 
provide direct l o r n  or loan guarantees. At 
best, such programs can provide only 
limited funds to industries in need of assis- 
tance. 

In recent years, U.S. states have started 
to realize that they can respond directly to 
the constraints on capital markets by help- 
ing lenders and investors to reduce risk,  
increase rerurn, improve channels of ac- 
cess, enhance information, and change in- 
vestor attitudes toward investment. 

States are addressing capital market 
constraints by redefining their financial in- 
dustry regulatory policies and industry 
finance programs. They recognize that they 



*idenrifv markers-When l h e r e  is  a 
problem, states can point to where 
demand for financial marker oppor- 
tunities mav he. rather than t?<ng to sub- 
sriture for ;he market's action. They can 
do this through collecting and providing 

Enable nlarkei orrion - U'here ihere is 
potential demand, states can enable 
financial market suppl>-. rather than con- 
straining the market's action through 
restructuring public poliq. 

I PROVIDING INFORhlATlOh' A!!D BROKER4GE 

States can invest in finding market gaps. They can make this information available to liIe 
financial senices industry and thereby steer existing pmvidcrs to this mark1 or preapi:a:t 
the creation of new enterprise to satisk demand. in some cases. rhis cfion might also include 
helping to broker new relationships heween firms in an indust? (or d a t e d  industries) that 
mi&[ have common interests. T his approach can result in mergers and acquisitions. as u d  
as lending and investment relationships. 

Tne role ofthe Gate in performing this market analysis and brokerage function in h e  pubti: 
inrerea is Ueiyto be better reeived by the private sector and lob= more cost-efiectivc rbz  
approaches in which ib: state attemprs to substitute for market auior. 

S:ates do not necessarily have to perform these functions in-housc.Tbty can procure senices 
to iden* markets that might ordinarily be percei\.ed ar undesirabie by exisling 
They can also hire firms to periorm brokerage functions. The sour= of value in this state roie 
is ha:  h e  Gate is pa!ing for information collection and brokerage functions thai exk.3; 
n d a s  have no: discovered o: considered too small or rise to bo:ber uih. By o;akin; r; 
r'ais rnx-$tI &fierene. the state may be abi: to nimuiate more si+Tt;an: marker acticr. 

/ BUSINESS;?SDUSTRL4L DEVELOPMENT CORPOFUTIOSS (BIDCOs) 

Some states have recently looked at bow replator). and managerial funuions can be used t c  
increase th: amount and efficienq of funds flowing throufb capital markers. hfichiga for 
exampie. established a working group of i~nanaal  ioduscry officials toexamine. uirh the srate, 
how franc.i?.isii and securities regulations could be modilied to increase business a c e s  to 
epital. Legislation uzc p m e d  to enable easier franchise licensing and w i e r  i r s u a n ~ ~  of 
securities. Michigan has also earmarked its unclaimed bank funds for economic dcvelopmcn: 
purposes. and a b a d  re-dation is p e n h s  that. among other things. uiil allow b& to m a k  
venrure capi:al invesrmznrs and ped the formation of business'tndusrria! dev:lopmzn: 
corpo:auons (BIDCOs). 



ProliLir inrcn:i~cc - If there is a gap he- 
tween what the financial market can 
supplv and what is needed to meet 
demand. states can develop direct and 
indirect financial or programmatic in- 
centives. 

When markers fail, subsidize -If financial 
market gaps remain after best efforts, 
states can fill them through direct and in- 
direct subsidies, but only when it is clear 
that the social costs of not acting will be 
high. 

Karnataka's Financial Infrastructure for 
Traditional Project Investment 

Karnataka's capacity to provide long- 
term funds required for setting up projects 
on a commercial scale-whether new 
projects or for major expansion or diver- 
sification-is well developed. SRI's inter- 
views with Karnataka's industries have 
revealed that there is adequate access to 
sources of both long-term debt and equity 
capital. 

Long-Term Debr -The infrastructure 
for mahng debt finance available to new 
projects in lndia and Karnataka is vast. At 
the national level, there are six all-India 
financial institutions, consisting of three 
development banking institutions-IDBI, 
IFCI, and ICICI-and three financial in- 
vestment institutions (Life Insurance Cor- 
poration of India WC]. Geneis  Insurance 
Corporation of India [GIC]. and Unit Trust 
of India IUTZ]. These institutions cater to 
the finance requirements of medium- and 
large-scale industrial units (generaIly with 
project costs exceeding Rs. 3 crores). The 
long- and medium-term fmancial require- 
ments of small- and medium-scale in- 
dustria! units are n e t  by the 18 State 

Financial Corporatiom (SFCs), inciuding 
the Karnaraka State Financial Corporation 
(KSFC) and 26 State Industrial Develop 
men1 Corporations (SIDCs). including the 
Karnataka State Industrial Investments 
and Development Corporation (KSIIDC) 
and commercial and cooperative banks 
with their extensive network of branches. 
These may, in turn, get refinanced by IDBI. 
Long-term finance may also be available 
from the Export-Import Bank of India 
(EXIM Bank) for export-oriented units 
and Indian joint ventures being set up 
overseas. 

In Kamataka, both ICSlIDC and KSFC 
are state-level agencies that have per- 
formed a major role in the promotion and 
assistance of projects. Both have a Project 
Identification cell and take an aggressive 
approach in identifying suitable projects 
and assisting in their promotion, RSIIDC 
had assisted 414 units as of hlarch 1987, 
and promoted 45 projects, of which 22 had 
gone into commercial production. Another 
state government agency, Earnataka State 
Electronics Development Corporation 
(KEOhLlCS), promotes and assists pro.iects 

enter- in the electronics industr).. includin, 
ing into joint ventures for this purpose. 

For funding of projects through the 
development banking svstem (including 
the SIDCs and the SFCS), commercial 
viability is des i rab le  but  i s  no t  of. 
paramount importance. Plan priorities Wte 
bacLurard-area development, employment 
generation, self-sufficiency in capital goods 
industries, and export promotion are other 
criteria for making project finance avail- 
able in this system. Because development 
banking institutions are the primary sour- 
ces of debt finance for projects. these 
priorities restrict the arailab5ty of finance 
to nonpriority but commercially viable 



pxjec;" 0 3 e :  i32;ii:s 1in::iy ins:itc:ion- 
a! assisiance to cenain pro!ecrs are FOtem- 
men1 regulation or institutional exposure 
to individual companies 2nd indus:ries. 
and directioa that h 4 R T P i E U  houses 
should mobilize resources for setting up 
cenain projecxs viirhout institutional assis- 
tance. 

Issue of debentures has emerged as an 
imvonant source of long-term funds for - 
financing new undertakings, expansions, 
and diversifications. and also for augment- 
ing the long-term resources of the com- 
pany for working capital requirements. 
Issues are governed by the Capital Issues 
Control Act (1947) and also must be within 
permissible paramelen of, and in confor- 
mance with, the government guidelines for 
such issues. Whereas convenible deben- 
tures were popular with the investing 
public because of the promise of equity 
shares at values much below the market 
price, noncowertible debentures did not 
EPI ready public acceptance. These were .. 
promoted initially through linked issues 
with e p i c  shares and by holding. out the 
possibiiiy of conversion into e o u q  (now 
allowed bv tne government). Xonconver- 
tible debekures have gained in populariy 
rhough a conbiriation of innovative and 
aggressive marketing. modifications in 
rmidelines, and institutional support. A - 
major contributor has been the extension 
of the buy-back facility ro small investors. 
made possible by institutional support, 
which makes the investment virtually at 
call after a 1-year holding period. Institu- 
tional support by underwriting the issue 
(up to 50% by investment institutions and 
25% by the h y  Insurance Fund), direct 
subscription for privately placed deben- 
tures, and purchases of debentures in the 
secondan. market have also helped con- 
siderably. From the company's viewpoint, 

nxconvenihk ce.kc!eres cock h: o x  
u.ay oi petting awai. from the conveniSip~ 
clause z?p!icable to mpee loons fro.?: is- 
s:irutionc. Of late. nonconvenible deben- 
tures hate  received severa! setbzcks: 
reduction in maximum allowable interea, 
ban on conversion into equity, competition 
from recent)! introduced public-sector 
bonds enjoying tax exemption/deduction 
and the requirement for setting aside sub- 
stantial amounts for debenture redemp- 
tion. Debenture financing as an option may 
also be restricted hy the requirements of 
listing of the company's shares, an above- 
par market quotation, and a sa:isfactoy 
dividend record. 

Equin- Although there are subs:antive 
tax benefits associated ulth debt financing. 
established companies may still prefer to 
rely on retained earnings and equity rarhei 
than on institutional debt for financing 
their expansion and diversification, for f e u  
of dilution of control due to the convez- 
ibiliv option (normally 20% of lozcs or 
debentures held by financia! insti:uuor.s 
may be convened into equity w n e x  25- 
gregate assistance exceeds Rs. 5 croies) 
and the nominee director clause in the =e 
of subs~antial assis~ance from finamid i?- .. 
stitutions, while t e rn  debt &acing a x w -  
able outside of insrirurionzl sources ~ s )  be 
limited. Long-term interesl-free uc- 
secured loans from the promoters or ~ IOX 

the state government or cential govern- 
ment agencies are also treated as eauiry fo: 
purposes of appl~ing debt -quip  n o m .  as 
is central or state government inves;nent 
subsidy for projects located in b a c h ~ a r d  . 
area. 

The "equity" portion of 2 projec? isay be 
financed through the issue of equip' or 
preference shares or from re:ained ezrz- 
ings. In India there is only one c!ss of 



equiy shares. Preference shares ma! he 
cumulative or noncumul3rive, redeemable 
or irredeemable. and c a m  a fned dividend 
rate. These are hardly ever issued now, ex- 
cept perhaps to financial institutions. A 
new class of shares termed cumulative con- 
vertible preference (CCP) shares were in- 
troduced in 1985. These are intended 
mainly for new companies undertaking 
highly capital-intensive projects, which 
may have difficulty raising equity capital 
since the company would not be in a posi- 
tion to pay equity dividends for the first few 
years.These have also not been used much, 
and the forthcoming issue of CCP shares 
by Tata Fertiiisers Ltd. is probably the first 
major public issue of this class of shares. 

Within t h e  "equity" port ion,  t h e  
promoters are expected to contribute a 
certain percentage of the overall project 
cost. Whereas CCI requirements are in the 
range of 10% to 15% of project cost, in- 
stitutional requirements vary from 12.5% 
to 22.5%. depending on the location of the 
project, its capital-intensive nature, its 
priority.  and,  above all, the type of 
entrepreneurs  (MRTPIFERA status) 
promoting the project. The funds for meet- 
ing the promoters' contribution are nor- 
mally raised f rom promote r lg roup  
companies (intercompany investments), 
individual promoters' personal resources, 
and from friends, relatives, and associates 
(including nonresident Indians [NRIs]), 
foreign collaborators, investments from 
Oil Exporting Developing Countries 
without technology transfer linkages, 
and/or through state government par- 
ticipation (normally through the SIDCs). 
Several schemes are in operation to attract 
hXI  investment/promotion of industry in 
Lndia, a l lo~ing  for 100% equit) participa- 
tion on a nonrepatriable basis and 40% 

participation on z repatriable basis (7dq 
in the case of priorin industries). 

Despite government constraints on in- 
tercorporate investments (e .~ . ,  govern- 
ment control limiting intercorporate 
purchase of equity), intercorporate invest- 
ment by group companies is one of the 
most commonly used ways of meeting the 
promoters' contrihmion for companies set 
up to implement new projects. An impor- 
tant factor leading to the promotion of new 
companies by an existing companylgroup 
for implementation of new projects is the 
larger capital finance resources that can be 
raised from external sources, while retain- 
ing effective control, than could be raised if 
the project were to be implemented as a 
division of the existing company. The inter- 
corporate investment can provide the 
~romoters '  contribution. which can then 
support the raising of equity from the 
public in widely dispersed holdings 
(provided the promoterlgroup has a good 
track record), which in turn is leveraged for 
raising substantial term debts. 

State government participation may be 
as a co-promoter in case of a joint sector 
project, where, typicallyt the SIDC holds 
26% of equity (as against 25% by the 
private promoter and 49% offered to the 
public). A higher proponion of equity may 
also be held by the SIDC, particularly in 
the early stages of 2 project prior to the 
public issue. The SIDCs may disinvest their 
equity after the unit goes into production 
Such disinvestment by SIDCs is required 
to be made, preferably in favor of the 
public or the financial institutions. Al- 
though disinvestment may b e  made in 
favor of co-promoters, prior approval of 
the central government is required when- 
ever the co-promoter is an MRTPIFERA 



cozymy. SIDfs E;! z!sc iwes: fro= !Ii?: 
to 15% in the equix of assisted units. uith 
the  private p romote r  re:aining t h e  
dominan: s h e ,  both in ownership and 
control. 

Despite the existence of these alterna- 
tive sources, the raising of the promoters' 
contribution is one of the most serious 
hurdles for new project financing, even for 
traditional pro-iects based on established 
technology. The problem is particularly 
acute for first-generation entrepreneurs 
and for graduating from the small and tiny 
scales to the medium and medium-large 
sectors. A number of institutional schemes 
have been created to fill this void, includ- 
ing the Risk Capital Foundation (RCF) 
scheme, IDBI's seed capital scheme, and 
the special capita! assistance scheme). 

. -  
sever? co~s:rz:xi or: tkis iom o: 1tc2zar.c 
for pro!ects oi c e d n  npes and 2: k e  er-I! 
s:qe of comme:ci~!iz~:ioc. D2rir.g 15. 
capital marker boom of 1985 and earl!- 
1966, practicall!; all public issues evoked 2 

good response from the public, resulting in 
substantial oversubscriptions: also. interest 
earnings on the funds collected were often 
sufficient to offset all or a substantial pzrr 
of the cost of making the issue. With the 
passing of the boom conditions,  he 
withdrawal from the markets of a number 
of new investors, and the depressed cond- 
tions resulting from political uncenainty 
and the drought/flood conditions in s ~ b -  
srantial pans of the counrq, a large WIT- 
ber  of issues have had problems in 
obtaining a satisfactory public response. 
The problem has been most acute for is- 
sues of modest size from new or relaliveiy 
unknonn entrepreneurs. 

, . 
INNOVATIVE NEW PROJECT FISkNCING SCHEMES 

IDHYseed co.ni~al assislonce sciienic is operated through SIDCs and SFG, and prorides for 
the granting of assistane not exeeciiug Rs. I5 la& per project in h e  form o: an inreresi- 
free lo=. or subscription to 1% preference or equity shares of the project. The assisan= ic 
availabl: to technicaliy and professionally quaUed or experiticed new entrepreneurs ior 
setting up projects costing not more ~han  Rs. 5 crores. 

The spcciol seed copiral assirlonce schemc is operated t h r o u  the SFCs our of iunds 
proxided lo th:m by the respective stale govcrments and IDBI. T i e  usistance is ssiiz- lo 
the seed c;lpi:al assistance scheme, bu! is fo: smaller p r o j m  and is limited to Rs. Z l a k  or 
10% of thz project cost. whichever is lower, uirh a >year moratorium on rcpa!ment oi pa%- 
cipal. 

Karnataka's financial infrastructure is 
reasonably well developed in general. 
However, investiaent financing for new 
and small companies remains difficult. 

Although the balance of "equiq" for a 
pro-iect, over and above the promoters' 
contribution. theoretically may be raised 
fron! the public. practical limhtions place 

Public issues of up to Rs. 1 more are 
definitely uneconomical. because expemes 
incurred on them by way of underrsritiag 
expenses, broker's commissioo, mu;z-g& 
broker's remuneratio~, issue nznzger's 
fee, registrar's fee, pricting expenses. 
postzge. advenising 2nd publicin. s n a p  
dun. 2nd listing fees would awegte  to z 
much az 15% to 187~ of the u n o x x  :Get. 



despite govemven! pidelines fo: limitinf 
the cost of public issues. In fact, if 8% to 
10% is regarded a< the maximum acccpt- 
able level of costs. the minimum economic 
issue size may he placed still higher, at 
around Rs. 1.5 to 3 mores. 

Public issues from new or relatively un- 
known e n t r e p r e n e u r s  face ser ious  
problems due to the emphasis laid hy the 
investing public on the track record of the 
company or its promoters, the existence of 
a reputed foreign collaboration, and the 
collaborator's equity participation in the 
project. Even getting such issues under- 
'written is often a problem. There are also 
instances of the undem7iters not being in a 
position to discharge their responsibilities 
when large amounts have devolved on 
them because of poor response to a public 
issue. 

Another important factor in the poor 
response to public'issues from new or rela- 
tively unknown entrepreneurs is the stage 
in the life cycle of a business/project for 
which such an issue is made. Unlike in the 
United S:ates, there are no stock exchange 
guidelines prescribing a minimum operat- 
ing period before a company can make an 
issue to the public. The financing needs 
during the construction stage of a project 
usually dictate that a public issue be made 
as much as 6 months to a year (and perhaps 
even longer) before the completion of the 
plant. It is estimated that 90% of the com- 
panies make their first public issue when 
the project is still in the construction phase. 
Immature issues arriving directly in the 
primary market consequently often fail, 
despite the fiscal incentive of the Income 
Tax Act, provided by way of a 50% deduc- 
tion from taxable income of the amount in- 
ves ted  (subject  t o  a maximum of 
Rs. 200,000 in a year) through direct 

subscri-tio:: in the firs: public issue of z? *; 
indusrna! undertaking that has not yet 
declared a di\.idend. 

The financial institutions (IDBI, ICICI. 
and IFCI) have a scheme for direct institu- 
tional subscription to shares ro help over- 
come this problem. Under this scheme, the 
institutions may take up the entire lot of 
shares for the public where the amount for 
public subscription does not exceed Rs. 1 
crore (recently raised from Rs. 50 lakhs). 
The institutions may insist on a buy-back 
arrangement with the promoter, which will 
assure them of a return on their investment 
that is at least equivalent to their lending 
rate of interest at the time of the issue. Al- 
ternatively, they reserve the right to sell 
their shares to the general public through 
prospectus at a time and stage when. in 
their opinion, the public response is ex- 
pected to be reasonable, with all expenses 
of such an offer being borne by the com- 
pany. The assistance under the scheme is 
extendable to both private and joint-sector 
companies for new projects and for ex-pan- 
sion of existing projects, but is not exten- 
dable to rights issues made by existing 
companies or to projects belonging to the 
large industrial houses. The objective of 
the scheme is to help small entrepreneurs 
save avoidable expenditures involved in 
making uneconomic-size public issues 
through prospectus. In practice, the  
scheme is of v e F  limited application be- 
cause the institutions are very selective in 
the cases that they agree to take up. 

Another institutional (IDBI, IFCI, 
ICICI) scheme for deferring public issues 
to a more opportune time without delaying 
the project (either to take advantage of 
more favorable market conditions or to 
reduce the lead time between the making 
of public issues and the commencement of 



coz-?ma! productionj i.c th? scheme io: 
~ a n t i n g  bridge loam agains! public issues. 
Cnde: :kis scheme. :he im:i:u:iors g : ~ ? :  
bridge loam against their sanctioned un- 
dewriling assisrance at an interes! rate of 
10% per year. Generally, the duration of 
this assistance does not exceed 6 month< 
(although it mav be extended) and is 
repaid from the proceeds of the public 
issue that mmt be made in consultation 
with the lead financial institution. Sig- 
nificant limitations to assistance provided 
under this scheme are is confinement to 
the amount underwritten by the financial 
institutions themselves. combined with the 
reluctance of the institutions to undemrite 
substantial portions of the equity of any 
projecr in order to guard against excessive 
exposure. Assistance may be extended to 
projects promoted by experienced as well 
as newentrepreneurs, but FERA com- 
panies are  not eligible, while concerns 
promoted by large houses may be assisted 
on 2 very selecrive basis only. 

An alternative to uneconomic-size and 
premature public issues is the private 
placement of equin:. In boom conditions 
this method was co&ned to portions of the 
promoters '  contribu;ion, but is now- 
resorted to even for the balance equiy of 
small projects. Private placement is ar- 
ranged b? merchant bankers and broken 
through their sub-broker nework. A por- 

'tion of the equity may be taken by invest- 
ment institutions such as LT, LIC, and 
GIC. (Tnere may even be a resewadon in 
favor of these institutions from z public 
issue.) The balance is preferably placed in 
dispersed holdings to avoid any potenrIzl 
dilution of control. The lack of liquidiv 
(due to nonlisring of these securities and 
the absence of subsidian markets in Lndia) 
resrriccs the amount up to which private 
placements ma!. be feasible, parucularly 

uithout placin~ iz:ge 'Fiocks ~5::. cenzr .  
investors. Sormaliy. oispersec private 
placement of equirl\. n 3 y  b- co?fined to i5- 
sues of up to Rs. 60 to 70 la!& a: nos:. 2nd 
may he arranged at a cost of around 4%. 
Additional costs may he incurred hy way of 
a 1%. higher interest charge on instimiion- 
a1 loam and a hisher tax incidence on the 
projea's profits, if the private placement 
results in the company's continuing to be 
closely held. 

Recently, to overcome the prohle9 of 
obtaining a favorable public responte to 
immature andior small issues of good 
projects promoted by new or relaiively un- 
known promoters, SBI Capital hfarketz 
(SBICAP) has entered into some "bougftt- 
out deals." In Cach of these, SBIC.4.P ha 
taken up to 4 9 5  of the issued capital. 
which it intends to hold fo: 2 to 4 yeais to 
allow for commercial production ro corn- 
mence  and  ope ra t ing  resu l t s  t o  
demonstrate the worth of the pioje~:. A 
part or all of the  equity tzken up by 
SBICAP is intended to be offioaded to rhe 
public a: that stage. SB1C.U expecE to ob- 
tam a return on its inves+mcn1 by w2! of a 
front-end fee, the premium ob:&ec on 
public offer or subsequenr dis?osz! k the 
markerr of any poirion retaineC me the 

om earnings on other bllsiness a tcaaed 
the ciient v a result of the good~iiili es- 
gendered. In some cases, SBICAP has 
taken a personal buy-back _mar?.ntee   om 
the promoters, but this is not 2 precondi- 
rion and would in most cves  be of lixle 
practical significance because of the 
l imited personal  resources  of t h e  
promoters outside of their invesrment in 
the project S B I C U  hu so f i r  umomced 
f ive such deals ,  aggregat ing t o  ap- 
proximately Rs. 3.5 crores. Issues sup- 
ported 2re ~ u a l l \ ~  relatively sroz!!: up to 
Rs. 1 nore or thereabouts. Oiier bocfh;- 



out deals are in the pipe!me, and other 
bankstmerchant bankers are expected to 
follow the SBlCAP lead, but certain 
problems relating to these deals have still 
to be resolved. These include nonliquidity 
of the investment due to absence of s u b  
sidiary marketz and failure to comply uith 
the stock exchange listing requirements for 
the main market (SBICAP has approached 
CCI about listing of these securities, but 
has not yet received a positive response), 
the requirement of obtaining approvals 
under the Companies Act for each such 
deal, the limitation on premium that may 
be allowed on a public offer if CCI follows 
'the usually applicable guidelines, and the 
high tax rate on capital gains (40% for 
companies on long-term capital gains). If 
more than 60% of the equir). of the com- 
pany is held by individuals or closely held 
companies as a result of such bought-out 
deals, there are additional problems of 
higher income tax and higher rate of inter- 
est on loans from financial institutions. As 
yet, these deals are confined to low-risk, 
high-porential-return projects in which it 
may be worthwhile investing despite the 
aforementioned problems, and are on a 
selec~ive and experimental basis. 

F inancing  Modernization a n d  
Rehbiliration-Besides needing finances 
for new projects, including diversification 
and substantial expansion, the Indian in- 
dustry has large financing needs for 
strezmlining. modernizinf. and rehabilitat- 
ing the existing units that have failed to 
keep up with advances in techno102 and 
improvements in production methods. 
Tnese units may belong to expanding in- 
dustries (such as sugar and edible oil), ma- 
ture industries needing to demature (such 
as jute, natural silk, and leather). and tram- 
forming industries (such as machine tools 
and tex~iles). 

The major institutional scneme for 
modernizationkehabiiiration 1s the Soh 
Loan Scheme. Available at concessio,?al 
rates (105- to 11.5% instead of the noimal 
project finance rate of 14%), assistance 
under the scheme is exempt from the con- 
venib i l ins~ipula t io~  and is flexible on re- 
quirements of promoters' contribution 
(10% to 40%). r epapen t  period (up to 15 
years with a moratorium of 3 to 5 years), 
and debllequity ratio. 

Since January I, 1984, manufacturing 
units in all indusrries can avail themselves 
of up to Rs. 4 crores under this scheme at 
11.5% per year interest for projects aimed 
at: 

Upgrading of process, technology, and 
product. 

Export orientation/impon substitution. 

Energy-savin~anripollution measures. 

Conservation/substitution of scarce raw 
materials and other inputs. including 
recycling/recovery of wastes and b!.- 
products. 

Improvement in capacity utilization 
within existing capacity through increase 
in productivity and debottlenecking. 

Old businesses in expanding and mature 
industries, with low profitability and cash 
flows, often do not have the retained earn- 
ings required toward promoters' contribu- 
tion for the soft loan assistance and have to 
resort to disinvestment in real estate or 
sale of divisionslsubsidiaries. Sale and 
lease-back of assets at revalued figues is 
also resorted to at times. For sugar and jute 
industries, the government has instituted 
special modernization funds that provide 



f . ~ n d s  3: 6% inteyes:. u-::h .- 6-vez: 
moratoriun; toward promoters' con~ribu- 
tion fo: modernization schemes approved 
h!. the governmen~~financiz1 institutions. 

Another mechanism for financing mod- 
ernizarionjrehabili~ation is takeover or 
merger of the company with a profitable 

-r ers are rare business. However such m, g 
except xlthin the same group or at institu- 
tional direction. One of the major reasons 
is that in many such cases the units have 
degenerated so much tha; the only solution 
is to l iquidate the company; but the 
criterion of continued emplo!?nent for the 
work force overrides aU others, and the 
units limp along, making continued 
demand on scarce institutional resources. 

. .. 
The Ix:::::ionS cmc-i: ior ~e172?1.::2:- 

in€ sick ind~srria! uz tc  iz me lnckxria! 
Reconstruction Bank of India (IRBI). 
which is charped with coordinatin: uith 
other lenders in working out e rehahiiia- 
tion package for sick units. Tnere are no 
fixed norms for providing rehabilitation ac- 
sistance KO sick units, and the terms are 
decided case by case. IRBI has been 
hampered in its endeavors KO rehabilitate 
sick units by the lack of powers to e r r  ~ o r c e  
the package of reliefs to be granted to the 
sick unit by other financial ins~irutions, 
state governments, and commercial banks. 
The recently consrituted (January 1987) 
Board of Industr ia l  and Financiz:  
Reconstruction (BIFR). deemed 2 civil 
couq aims at filling this gap. 

Financial Infrastructure for Short-Term Funding Requirements 

Financial needs of firm on a near-term 
basis include sho~:-term borrowing ior 
workin: capirai and other needs. Comrner- 
cia1 b a i h  provide the bulk of finance for 
working capiial in Lndiz although deposits, 
debeoiures. suppliers' credit. advances 
from customersldealen. and credit from 
specidized instinxiom like EXIM Bank 
a.e used extensively to supplement this 
source. m a r a k a  is well represented by 
Indim commercial bank  that provide for 
the working capital needs of industrial 
firms. Another source of near-term sup- 
port to industries are thc trade develop- 
ment agencies that provide technical 
assisiance to ennepreneurs and new firms. 

U.S. Experience 

In the United S:ares. the short-term 
finzncial needs of iodusxy are  met 

primarily by commercial  bznks 2nZ 
suppiiers' credit. Since th-se soxrces zre 
discussed elsewhere, the slate govern- 
ments role in increasing indus;~' 2ccess 10 

shon-term capital is highlighted. S o ~ e  i . ~ -  
novative wavs in which state g o v e 7 a e n s  
have assisted firms in obtaining shoz-tern 

-=S or capital nee& include lorn guz;a i~ t -~  
insurance and business incubators. 

Loan Guarantees or Insurarice -By 
p a i a n t e e i n ~  a lorn made by 2 b u k  ro 2 
business, a state cm reduce risk =zozge- 
men1 costs for the bank and increase lenc- 
ing ro businesses in riskier industries, u 
well as open up the possibiliy of secondzy 
markets for debt. At leas: 19 sates  have 
loan gua:antee o r  loan  insu rance  . OD 2 one- programs. States can annualiy, o- 
rime basis, appropriate funcs to e p i u k e  
a reserve fund for defiults or. lo= z a d e  
by private lenders. Stztes n a y  izrge: 



elig13ie par:icipan!s fo: such programs. 
These propams are an indire0 subsidy of 
the b-usiness borrou-inf. 

Propams are typically operated by stale 
industr ia l  finance agencies, state or  
regional development corporations, or 
state or local economic development agen- 
cies. These guarantees can be used for 
short- or long-term loans, revolving lines of 
.credit ,  or equipment purchases. The  
guarantees are usually for 50% to 90% of 
the loan and guarantee repayment to the 
lender should the borrower default. States 
us ing  this approach  inc lude  Maine  
( G u a r a n t e e  Authority),  New Jersey 
,(Economic Development Authority), and 
Ohio (Development Finance Commis- 
sion). 

Different types of guarantees can be 
use& including partial loan or project cost 
or total loan or project cost. Lenders are 
typicaliy charged afee  for participation in 
rhe program, which helps to ofisset the cost 
to tbe state. Capitalization usually comes 
f r o c  state appropriations or indusrrial 
deveiopment bond proceeds. There is not 
mucb of a secondary market for these 
guzrantees because they must compete 
with more traditional and well-understood 
fede~a l  p r o ~ a m s  ( F X W  for example). In 
somz states, usuv laws constrain the use of 
pa-antees. 

Business Incubators - "Business in- 
cubators" are nou7 emerging nationwide. 
M a y  of these are private or nonprofit or- 
ganizations, but many others receive s u p  
port  from states. Principally, incubator 
p r o p a m  are designed to help new fums 
overcome many of the traditional early 
barriers to survival. Incubators provide low 
ren; shared facilities, financial counseling. 
macagement assistance, and technical 

assistance in areas related to corporate 
structure and product development and 
marketing. 

States may find themselves increasingly 
examining the concept of incubators as a 
vehicle for  facilitating new business 
development. Universities, in particular, 
may be an important resource in providing 
both a supply of entrepreneurs and techni- 
cal expertise for incubators. Pennsylvania 
has a number of university innovation 
centers involved with incubators; these are 
financed partially with seed grants from 
the state's Ben Franklin Partnership and 
partially with matching capital from the 
private sector. This partnership brings 
together the state government, the univer- 
sity, and the private investor to foster new 
enterprise through loans and technical as- 
sistance. 

The  major value of successful in- 
cubators appears to be their integrated ap- 
proach to guiding new enterprise through 
its first stages of development. Financial 
support is also frequently an important 
aspect. 

Karnataka's Short-Term Financial 
infrastructure 

Commercial Banks -Commercial b a n k  
provide the bulk of finance for working 
capital in India, although deposits, deben- 
tures, suppliers' credit, advances from cus- 
tomers ldea lers ,  and credi t  f r o m  
specialized insritutions like EXIM bank 
are used extensively to supplement this 
source. 

Obtaining working capital finance from 
commercial banks, although difficult and 
protracted, is not a major problem except 



ir. high-~rou-,h and sezson-l :nds:rles. 
panly hewuse of the reliance placed by the 
banking ?stern on pas; trends foi pro!ect- 
in€ future requirernents. Kex  units in 
emerging industries like elenronicz and 
s o h a r e .  for which working capital norms 
have nor yet been established, also tend to 
lose out because application of norms for 
the general industry leaves much too large 
a gap to be covered by internal sources. 
Units relying on imported components in 
the initial phase of production usually find 
bank finance inadequate to meet their 
working capital requirements, since they 
are forced to impon and stock larger quan- 
tities of componenrs than allowed by work- 
ing capi ta l  norms t o  hedge against  
uncenainiies in arrival of the nex? batch. 

Public Deposits- Unsecured public 
deposits were a major source of working 
czpital finance at the beginning of in- 
dustrialization in India, especially in the 
textile industy of Ahrnedabad. Regulation 
of the moun i  of deposits that can be col- 
lected by a c o m p q  (up to e maximum of 
5% of the paid-up capital 2nd iree reser- 
ves f ion  .;ne general pubiic and  an ad&- 
tional 10% from shareholders. etc.) and 
forr;;zlizztion of deposit terms have 
reduced the use of this instruiient. Tnese 
deposits continue to be in use, howevei, 
normall\: up to nearly the mudmum per- 
missible ainount, relying largely on the 
goodud1 of local investors. Lntercorporate .. 
deposits used for financin~ shon-term re- 
qu&ements of working capital (partjcularly 
for p a p e n :  of customs d u x  cznalized im- 
p ~ &  of raw marerial, etc. ?had received a 
boost with co-acceptance by the banks of 
the bills issued to raise such deposits. 
Major funcing sources for these deposits 
included disputed excise dues of COIZ- 
panies and oversubscriptioc amoucts 
received on pubiic issues. Tne avzilabili?y 

of such d~i)os:p. h 2 ~  beer reduce? cm- 
siderablv . .  hv the setback receivec by the 
market because of several prominent 
defaults. RBI's banning of co-accep:ance 
hy hanks, calling up o i  excise dues h!. the 
government, and passing of the hoom 
p h a e  in the share markets. 

Advances from Cruzomers -.rid\mces 
from customers have traditionally heen 
used to finance working capital needs of in- 
dusrries having long realization cycles, like 
heavy engineering and machine tools. line 
last two decades have seen the successful 
use of this financing instrument by the 
automobile industry against orders for 
products in short supply. Dealer deposirs 
are likewise a good source of working capi- 
d for premium companies in the expan& 
ing consumer goods industries. Recentiy. 
there have been instances of the emerging 
s o h a r e  i n d u s v  resoning lo this source 
for financing working c z p i d ,  especiz3y 
where customized products 2ie being 
developed for oversev customers. 

Learing Schemes-Besides the a b o ~  e. 
leasing and hire purchase schemes or- 
ganized for promoring szles of producx - 
also help finance working cap~ra!. \'arious 
forms of these schemes are in use in h&z 
especially by the emerging o E c e  equip- 
ment and expanding automobile ind1&i?. 

U'orlring Capital Finance for E'po.~- 
Working capital finance for export ac- 
tivities can also be obtained 6 o m  EXIM 
bank, which finances export actklt ies 
through grants of: 

Foreign currenq and rupee term loam 
to project and c o ~ u l i ~ ~  exponers. 

Ref inance  for  d e f e r r e & - p q m e n i  
suppliers' credit. 



Preshipment c r e d i ~  10 ex?orrers ior In adairion, ir assumes 2 pa.: oi the ex- 
promring raw marerials and inputs. port risk through its guarantee scheme, . .  

and indirectly provides working capiral to 
Postshipment credit,. exporters by extending liner of creciit to 

overseas governments to finance imports 
from India. 

Scheme Industnr 

1 Sale and leaseback Office equipment I 
I Hire purchase Automobiles for public transport 1 

Automobiles for private use, offic 
equipment 

Sales and lease through g o u p  leasing Automobiles for public transport 
company 

Summary of Karnataka's Financial Infrastructure 

The foregoing analysis of the availability 
of capiral and financial infrastructure in 
Karnataka and India indicates that several 
deficiencies in the financial infrastructure 
constrain availability of capital, and conse- 
quently industrial growth in emerging? ex- 
panding. and transforming firms. 

The most striking features of India's 
vast hnancial infrastructure are its lack of 
depth, its concentration in the state sector, 
and i s  highly regulated nature. Perhaps 
because of these characteristics, this in- 
fiastructure has been singularly ineffective 
in engender ing  innovat ion and  
entrepreneurship in industry. 

The reason can be said to lie mainly in 
-the obsession of this in£rastructure with 
"secllrir):" which perhaps is natural for in- 
stitutions in the public sector. Thus. 

projects with a good physical asset base 
that can be mortgaged againsr future pay- 
ments have been nurtured in this system to 
the almost complete detiiment of those 
whose main assets are innovative develop- 
ments with good growth potential. Set in 
this context, it becomes easier to under- 
stand the gaps in finance availability for Ln- 
dian industry, which are m a d y  in: 

Raising equity with which to leverage in- 
stitutional debt for start-ups across a l l  in- 
dustries, whatever their stage in industry 
life cycle (this is specially t rue for 
medium-size projects, Rs. 50 lakhs to 
Rs. 10 mores, where the finances that 
could be  raised from the promoters' 
close circle are not adequate and the 
issue size is not large enough for equity 
to be  economically raised from the 
general public). 



r\r;ising ';-,znces (5::: d ~ b :  2nd e y i v )  
fo: technolog aeve lo~men~  and its early 
commercialization where the potential 
returns. although ex.ecred to he high. 
are probabilisric in nature and there are 
no phvsical assets tc mortgage. 

Raising debt for ficzncing working wpi- 
td in the high-grou-th emerging (e.g., 
compute r s )  a n d  expanding (e.g., 
automobiles) indusrrjes where financing 
norms have nor ye1 been esiablished and 
the applicarion of general norms leaves 
too great a margin uncovered; also, 
where worhng cap::al requirements are 
more fo: revenue expenditure rather 
than for inventories and receivables 
(e.g., s o h a r e ) .  

The key players ic the Lndian financial 
infrasuucture are awve  of these gaps, and 
the 1 s t  few years have seen several public- 
sector insritutional iriitiztives in this area 
(see Tabie m.3 for positioaing of these on 

..- 
the business iiic cl\.cie'in$xs:n x e  PC.: 
matrix). But tne finances thus made av& 
ahle go a v e n  smali u-a\ toward bridging 
the resource gap. Also. some of the ac- 
ti\itie.c mentioned ahove, sucn zs technol- 
ogy development  and  i t  ezr ly  
commercialization require not only injec- 
tion of adequate finances at appropria~e 
times but also highly skilled and com- 
mitted managerial talent for guiding the 
units to the markerplace. 

In this scenario there is need for either 
larger institutional commitment to  this 
cause or changes in the policy environmenr 
that are conducive to the vkality of rhe 
private sector in this area. Given the 
limited resources of the private senor on 
the one hand and the inheren: risk aver- 
sion of the public senor on the other. per- 
haps it would be necessary forboth of the 
above changes to take place for the pace of 
innovation and entrepreneursnip lo  ac- 
celerate in Indi2. 



AVAIIABILIN OF INSTlTUTlONAL FINANCE FOR TECHNOLOGY DEVELOPMENT 

Seeding 

- R89 KSFC's Scheme 

- Pilot Plan: ICICl's PACT 8 Venture 
Fund 
IFCI's Scheme 
IDBl's Venture fund 
NRDC's Scheme 
RCF's tecnnology scheme 

- Prod-:: Testing/ 1CIC:'s PACT S Venture 
Harie: Feasibiliry Fund 

RCF's technology scheme 
IDBI/IFCl's schemes . IDBI/IFCl's schemes 
for subsidy for for subsidy for 
feasibi: ity r e m r :  feasibility repsr: , . 
G-,nd.lay's Venture 
Fun6 

X r ' s  Risk Czpiia? RCF's Risk C2?1:a! 
Scneme Scheme 
!DE! 's SeeCapitai lDa!'s Seed Capital 
Scneme Scheme 
Grindiaj's Venture Grindlay's Venture 
Func: Fund 

KSFC's Scheme 
IFCI's Scheme 
NRDC's Scheme 

ICICI's PACT & Venture 
Fund 
IFCl's Scheme 

IDSI's Venture Fund 
NRDC's S c h m  
KF's technoiogy scheme 

r ICICI's PACT & Venture 
Fund 

RCF's technology scheme 
IDBIIIFCl's schemes 
for subsioy for 
feasibil ity report 
Grtnalzy's Venture 
Fund 

RCZ's Risk Capital 
Scheme 

0 1DE;'s Seed Cap;tzl 
Scneme 
Grindiay's Venrvre 
Fund 

SBI's 5ou~nt-0": Deals 831's bough:-Gut Deals 0 SEl's bought-Out Deelr 
SID% 6 Institutions SIDLs S institot~ons 0 SIDCs L Institutions 
Eouity par:icipa:ior, Equity participation Eouity participation 

Equipmer: Finance E o u i w n t  Finance . Ecuipmen: Finance 
Schemes Schemes Schemes 

Institutional Soft Loar, Institutiona? Soft Loan 
Scheme Scneme 
Institutional S~ecial Institutional Specie? 



IV KARNATAKA'S ECONOMIC INFRASTRUCTURE AGENDA: 
A BLUEPRINT FOR ACTION 

Overview 

Karnataka is fortunate in that it has 
most of the infrastructure elements essen- 
tial to building an economy capable of par- 
ticipating in the global marketplace. These 
infrastructure elements, like h a t a k a ' s  
economy, are evolving to meet both an ex- 
panding domestic marketplace, as well as 
international opportunities. Not unlike a 
business that must invest in its own capital 
and hlunan resources to thrive and grow, 
Karnataka too must invest in its tech- . - nological, human resource, and financial 

- assets if it is to establish the foundation for 
a successful economy. 

Karnataka faces the challenge of select- 
ing and implementing the most effective 
public- and $vate-sector actions needed 
to support the growth and adaptation of 
the state's future economy. This section 
provides some insights into the priorities 
for action that build on and reinforce the 
concern for change and commitment for 
action already expressed by Karnataka's 
business and government leaders. 

The analysis begins with the premise 
that Karnataka can become an important 
part of the global economy and avoid being 
inwardly directed, ignoring the realities of 
a chan,$ng world. Accepting this premise, 
while recognizing that Karnataka's con- 
cern for its citizens will grow as it moves 
toward more competitive practices, re- 
quires that the business and government 

communities prioritize how and where 
their resources will be spent 

Because the economic infrastructure of 
a state encompasses the entire communiry, 
not only the state budget or a single firm, 
the available resources are greater than 
what one might expea An infrastructure 
suategy can draw kom the entire breadth 
of technological, human resource, and 
financial capabilities of Karnataka's 
citizenry, compkiies, institutions, unjver- 
sides, and colleges. ~ ~ 

Yet there are limits to what any person 
or organization can and uill do. For this 
reason, the actions to be selected and im- 
plemented must be strategic in nature. 
generating the highest payback in renns of 
enhanced innovarion and produairity in 
the economy. 

Emataka needs to focus its e n e r s  on 
attainable goals that will reinforce con- 
tinued growth and adaptauon in the szre 
economy. Based on the analysis of the 
economic infrastructure described in 
report and the broader set of recommen- 
dations presented in each infrastructure 
discussion, SRI recommends that Kar- 
nataka develop a "Blueprint for Action" 
that concennates on specific areas of its 
indusmes' technology, human resource, 
and finance needs within specific time 
frames. 



Vision and Priorities 

Karnataka can produce world class 
products with world class technologies and 
s W  in a number of areas-however, not 
with its current economic infrastructure. 
Because near-term strategies will not solve 
problems that are market driven o r  basi- 
cally institutional, near-term actions 
should not be the focus of improving the 
infrastructure. Long-term strategies are 
important, but need to address all-India 
policy concerns. Given Kamataka's need 
to become a world class economy within 3 
to 5 years, however, opportunities will be 

'lost if Karnataka waits for resolution of na- 
tional poIiq issues. 

m a t a k a  thus needs to think globdly, 
but it must act locally. The highest-level 
priorities identified in this study are ac- 
tions focusing on medium-term outcomes. 
These should be supported by easier-to-ac- 
compIish, less complex, near-term actions, 
as well as by a longer-term program of 
broader reforms and capacity-building in- 
itiatives. The  set of proposed actions 
presented here reflects the importance of 
building an economic infrastructure that 
maximizes the  synergies be tween 
economic sectors and institutions, and cap 
tures the benefits of adaptation and growth 
in the Rarnataka economy. 

Recommended Medium-Term Initiatives 

The primary focus for a medium-tern 
infrastructure agenda should be improved 
technology access, with human resources 
development stressing technology skills 
and financial strategies supporting emerg- 
ing-sector business development. The  
emphasis is on technology because corn- 
peritiveness in domestic as well as interna~ 
tional markets requires incorporating 
appropriate technology more aggressively 
at all stages of business activity. 

technology providers in Rarnataka are not 
market driven and do not respond to the 
economic requirements of industries at 
different stages of development. 

Second, m a t a k a ' s  technology resour- 
ces are not sufficiently sensitive to dif- 
fe rent  types of industry needs,  and 
therefore do not offer the specialized re- 
search and development ca~abilities that 
different sectors (e.g., sofware, automo- 
tive~, food processing) might require at im- 
portant stages of product development 
(product R&D, manufacturing R&D). Technology 

Third, technology supply institutions in 
Kamataka are also not very adaptive to the 
immediate environment. Because they are 
primarily national laboratories and in- 
stitutes, they are slow to change or take the 
initiative in reaching out to the Karnataka 
marketplace. 

Karnataka's technology infrastructure 
has several deficiencies that relate to 
mediurn-texm actions. 

First, altbough technology capabilities 
are highly concentrated in Karnataka, they 
do not work well for the economy.The 



Fourth, although they may desire to 
serve industry better, their limited finan- 
cial resources and dependency on Govern- 
ment of India programs tend to eliminate 
the technology centers' incentive ro 
respond to needs that would require non- 
~aditional financing and contracts. 

In sum, because existing technology in- 
stitutions (national laboratories and in- 
stitutes) have ofren not evolved as rapidly 
as the economic sectors they are chartered 
to assist, a new configuration of techno lo^ 
suppliers is needed. Thus, the highest 
priority for action in Kamataka is develop 
ment of a technology infrastructure that 
responds to the increasingly market-driven 
RSrD needs of sectors at each stage of the 
life cycle. Two priority actions are recom- 
mended to achieve this goal: 

Create an applied research and develop- 
ment center that directly responds to 
Rarnatakaindusq's technology needs. 

Develop a buyer-supplier initiative that 
focuses on emerging-sector technology 
and human resource needs. 

Create Applied Research Center- No 
one technoloa cenrer is responding ade- 
quately to the needs of the economy, al- 
though some have more or different 
capabilities than others or are more willing 
to help than others. A central part of the 
solution to the medium-term action agen- 
da, therefore, is developing a market 
driven applied RSrD capacity in Rar- 
nataka. This center would be new in or- 
ganization and operation, reflecting 
Karnataltz's movement toward a market- 
sensitive economy. 

'The applied technolog research center 
would be designed to burld on the lessons 

learned from sme initiatives in the Linired 
States, especially in Michigan, California, 
and Pennsylvania. as well as on the histon. 
of applied research and development in- 
stitutions such as SRI. 

The applied research institution would 
stress identification of industry needs as 
the basis for organizing its research and 
staffing structure. Research capacity 
should be oriented to the marketplace and 
cover key aspects of at least four major 
areas: manufacturing automation, ad- 
vanced materials, biotechnology, and com- 
puter sciences. It would be designed to 
produce timelyresults that are responsive 
to business needs. 

This technolop center would not neces- 
sarily represent any one organization. Tne 
provider could be an existing in~titutioq 
but the center could be privarelx operated 
and managed, with its oum staff as well as 
staff from universities and other centers. It 
would make extensive use of existing 
Karnataka science and technology resow- 
ces (e.:., IXc, KAL, ISRO, - Chm) 
through direct and indkect staffing agee- 
ments. 

'This institution would have to be inde- 
pendent of any dominant funding or over- 
sight by the national or state government 
Ir would, however, take advantage of exisr- 
ing funds for govemmenr research, withour 
letting these sources of funds drive out the 
high-priority need to serve indusw ciients. 

Because it would have to be market 
oriented, the applied research center 
should initially be started by businesses 
with government participatioo, shifting to a 
predominantly dient-centered piactice 
over time. Despite this funding source, this 
center would have as its fundamental 



charge the development of a contract re- 
search revenue base to serve the Kar- 
nataka economy. 

Section V, "Next Steps," provides a 
detailed outline of the implementation 
steps for developing an applied research 
center, drawin& from lessons learned in the 
United States and based on Karnataka's 
requirements for development. 

Develop Buyer-Supplier Initiative - 
Development of a buyer-supplier initiative 
represents an important complement to 
development of an applied research ten- 
ter. The need for a buyer-supplier initia- 
tive arises from two observations. First and 
foremost, U.S. and Indian history has 
proven that the development of suppliers, 
subcontractors, ancillaries, subsidiaries, 
and all forms of smaller-scale enterprise 
related to larger industrial sectors 1s a 
primary means of stimulating and captur- 
ing the benefitsof economic growth. 
Second, although the need for suppliers 
and ancillaries with higher technical com- 
petency and capability is increasing rapidly 
in Karnataka, the development of ancil- 
lanes with suitable capabirities has proven 
difficull -a fact that has slowed growth of 
local business in emerging sectors. 

A company often sets up ancillaries to 
act as low-cost producers of specialized 
low-value-added items. They rarely are es- 
tablished with the goal of broadening their 
supplier roles. As a result, they tend to be 
small and undercapitalized, with marginal 
human resource capabilities. Andlanes 
are often virtually prisoners of their major 
buyer, who worries that they might become 
competitors or sell to their competitors. 
Suppliers are often caught in the dilemma 
of not being large enough, skilled enough, 
or wealthy enough to diversify production 

into similar products, or increase  heir 
value-added by moving up the manufactur- 
ing continuum from assemblers of parts to 
producers of components and possibly en- 
tire systems. Even though ancillaries and 
suppliers are essential to Karnatalra's in- 
dustrial base, and increasingly so in the 
emerging sectors, suppliers are still treated 
as second class businesses. 

If Karnataka is to become active in the 
global economy, it must energize the 
development of small enterprises that can 
supply increasingly complex products, 
from semiconductors to avionics systems. 
-ataka needs world class suppliers that 
can become, in some cases, world class 
companies. To this end, creation of a 
buyer-supplier initiative could provide ... -.-. 

some of the technology equipment, 
production technique, and management 
skills required by existing or new suppliers. 
Thus, when one or more firms need better 
suppliers of a standard, high-quality com- 
ponent, their efforts can be pooled to set 
up one or more suppliers that the organiza- 
tion then assists in meeting quality and 
production needs. More detail on this topic 
is provided in Section V, "Next Steps." 

Human Resources 

As Karnataka moves into a more adap 
tive, technology-oriented economy, the 
human resource system will need to be- 
come better attuned to the requirements 
of the industrial base. Industries at all 
stages of the life cycle now demand that 
staff members have expertise in computer 
sciences and manufacturing technology. 

Although some panels have explored 
higher education quality and needs, 
Karnataka has not yet formed a human 



resource partnership that would tackle the 
issue of better linking the education system 
to the economy, without necessarily treat- 
ing a schism between priman. educational 
missions and industrial needs. Yet, linking 
education and industry on technology is- 
sues is essential if Kamataka's economic 
infrastructure is to be more responsive. 

Two key actions are needed to  improve 
medium-term human resources: 

Building a center of excellence in en- 
gineering to meet changing needs in 
specific areas of computer science and 
computer-aided engineering. 

Implementing industry education out- 
reach by increasing systematic efforts by 
h a t a k a  industryro develop and retain 
skilled employees. 

Center of Excellence in Engineering- 
Because tha Karnataka economy needs 
engineers skilled in the use of automation- 
based technologies, the Karnataka 
partnership could sponsor a center of ex- 
cellence in engineering training. However, 
the best location for such a center may be 
at the IlT in Madras because it provides 
much of the engineering talent used by 
Karnataka industry. Thus, Karnataka 
government and industv may uish to work 
with the IIT system, as well as the public 
and private sectors in the neighboring 
state, on this issue. Whatever institution is 
the focus for development of a center of 
excellence, it should stress curriculum that 
has become essential to a rapidly changing, 
technologically driven economy. These 
areas of curriculum should be defined by a 
panel of industries, but are likely to include 
specific training in computer-aided 

software development, as well as com- 
puter-aided design, engineering, and 
manufacturing. In particular, breaking the 
traditional barriers berween design en- 
gineering, production engineering. and 
business planning should be a high priorin. 
for new educational programs. Thus, new 
engineers with both state of the a n  and 
broader industry skills will be available 
wben they are most needed in lhnatalra 

lndusny Education Outreach -Because 
considerable human talent is lost to over- 
seas companies and institutions, 
Karnataka's partnership sbould initiate a 
set of programs and practices to re:ain 
skilled employees. The members of the 
partnership should agree to take action 

-.themselves,fiot just recommend it t o  
others. They could, for example, establish 
stronger and earlier ties to students in 
universities, including sponsoring class 
projects for engineering students, estab- 
lishing summer internships and co-ops: 
creating attractive career development and 
continuing education programs, an& man 
importantly, offering rewarding and 
demanding work environments. These ac- 
tions should be used to demonstrate 
productive trends an6 build confidence in 
the value of such efforrs. 

Build a Partnership for Human Re- 
sources -To implemen? these ini*iatives in 
human resources, %ataka should create 
a formal public-private partnership for 
human resources where members include 
leaders of industry and heads of eduarion- 
al institutions. The charter of the panner- 
ship dill be to implement  dire^ propros  
to meet Karnataka's human resource 
needs, working as a group with the state's 
key education and training instirutions. 



finance 

,&, Karnataka's industries face increas- 
ing competition, both within India and 
worldwide, their financial requirements 
are expanding. Perhaps the most critical 
needs that are currently not well met by 
Karnataka's financial infrastructure are for 
financing the early-stage development and 
R&D activities of emerging-sector firms, 
as well as the riskier diversification and 
restructuring activities of transforming 
indmmes. 

Karnataka's financial infrastructure is 
particularly "thin" in terms of available 
risk capital. The virtual absence of private- 
sector venture capital in the state is espe- 
cially noteworthy and relates largely to the 
lack of tax concessions and other India- 
wide regulatory constraints on the  
mobilization of risk capital. 

Critical regulafmy changes are required 
to facilitate the growth of private-sector 
venture capital in India. These include: 

Tax concessions for investments in ven- 
ture capital funds. 

Amendment of CCI guidelines to enable 
the venture capitalists to obtain market- 
determined premiums on public offer of 
their shares. 

ModiEcation of stock market regulations 
and instituti~nal/~overnrnent support for 
the creation of subsidiaryfover-the- 
counter markets as in the United States 
and the United Kingdom, to provide a 
quick-exit route to venture capitalists 
and to impart some liquidity to their 
holdings. 

Reduction in the capital gains tax, at 
least as applicable to the investments of 
these venture capitalists (current cor- 
porate income tax: on long-term capita1 
gains is 40%). 

Tax concessions to avoid doubIe taxation 
of the venture capital profits, first in the 
hands of the fund and then in the hands 
of its backers. 

The proliferation of private venture 
capital funds in the United States, which 
has been essential to the growth of technol- 
ogy-based industries, was initially stimu- 
lated by a reduction in the capital gains tax, 
as well as by relaxed federal regulations 
pertaining to pension fund investments. 

- 

Although several U.S. states have also 
established public venture capital funds 
(mostly privately managed), there are 
problems in pursuing this approach in gar- 
nataka. The main objection is that the 
market, not the public sector, is the most 
efficient allocator of capital resources. 
Sources of considerable risk capital exist in 
India (and abroad with hms),  but they are 
constrained by the regulatory environ- 
ment. The logic of using scarce public 
resources where private resources exist is 
questionable. Thus, the best approach is to 
remove the regulatory constraints on in- 
dividuals and corporations willing to place 
investments in high-risk firms and projects 
and thereby free up this source of capital. 

However, a public venture capital fund 
may be appropriate if it could attract sour- 
ces of private risk capital. In this way, 
public resources could be used to "prime 
the pump" and to facilitate the mobiliza- 
tion of private capital. 



Recommended Near-Term Initiatives 

Karnataka has the opportunity to a a  
now on a number of specific needs that will 
enhance its economic infrastructure in the 
near term These actions should help build 
a climate of collaboration essential to un- 
dertaking medium- and longer-tern initia- 
tives. The actions recommended here, and 
described in more detail in the following 
section, focus primarily on improving the 
flow of information and development of 
skills needed to enhance a firm's competi- 
tiveness. Again, the technological side of 
the economy is emphasized. 

Implementation plans for these ac- 
tivities are described in greater detail in 
Section V, "Nen Steps," drawing from ex- 
amples in the United States, and discus- 
sions with Kamataka indusrry leaders. 

Technology.. 

Gaining easy access to technological in- 
forma;ion is cential to product develop- 
ment and narket suatez.  The need for 
improved access to technological informa- 
tion smds  out as a historic and continuing 
problem in India and Kamaralra, not only 
among emerging industries, but also 
among those in the expanding and trans- 
forming stages as well. Thee  actions are 
recommended here: the are aeation of a 
Technology Deployment Service, an inter- 
national technology nenvdrk, and work 
sessions on international technology. This 
last recommendation is also a human 
resource recommendation but fits in well 
with the proposed technolog initiatives. 

Develop a Technology Deployment 
Service-An important near-tern technol- 
ogy strategy for Kmataka that responds to 

the technology access needs of smaller and 
mature companies is developmem of a 
Technolop Deployment Senice. This ser- 
vice uses professional consultants, s u p  
ported by a mix: of fees and subsidy, to help 
smaller-scale, frst- and second-generation 
technology oriented firms evaluate their 
competency and needs for technologv. Tne 
Technology Deployment Service would be 
run along business parameters. Staff mem- 
bers would come from industq; their per- 
formance would be measured by their 
ability to reach out to companies, help 
them develop technology deployment 
plans, and link the client firms with ap- 
propriate supp&ers and training resources. 

The ~echnology Deploynent Senice 
concept is a near-term strategy because 
once agreed to it can be implemented 
within a short time, unlike the rime needed 
to build an applied research center or a 
buver-supplier initiative. Moreover, the 
implernenration of this type of proram 
can provide insights that uill assist in the 
development of both the applied reseaich 
center and the buyer-supplier initiative. 

f i tabhh Ituemarional Technolop h'e;- 
work-Beyond tbe more first- aiid second- 
generation technology needs to u;hich Soe 
Technology Deployment Service is  
focused are needs for second- and rhird- 
.eneration technological information from 
Lternational sources. SRI's analysis of In- 
dian scientific publications for the Xation- 
a1 Science Foundation suggested !ha; 
Indian scientists experienced di£iiculy in 
keeping track of advances in their dis- 
ciplines and among their peers oveaeu. 
This problems hindered their abiliv to 
channel research activities into world d u s  
fields. 



Larger industries have different near- 
term limits on their access to information. 
The largest companies and those with few 
technology import disincentives can get 
current information about product tech- 
nologies and research developments from 
parent  companies and overseas sub- 
sidiaries, although at a high cost. Yet, even 
here, the flow is not as fast and as sensitive 
to the needs of Karnataka's industries as it 
should be if the economy is to become part 
of the world economy. 

Although the barriers to optimal com- 
munication are significant, some steps to 
'enhance access to technology information 
can be taken in the near term and would be 
we11 received by Kamataka industr).. The 
first and most logical s tep  would be  to 
create an effective satellite network acces- 
sible to industries in Karnataka. This step 
would require a rapid transmission and 
receiving capability so that transactions, 
such as conferenoing and literature sear- 
ches, could be carried out cost-effectively 
either in real time or off-line. Such a sys- 
tem could also require subscriptions to 
specific US.  and Western European com- 
puter services and data bases. 

At present, several companies and or- 
ganizat ions have sa te l l i te  hook-up 
capabilities (e.g., ISRO, XAL). Texas Ln- 
stiuments, for example, has facilities avail- 
able to local firms in Kamataka. Clearly, 
Karnataka should identify the most cost- 
effective sources of this type of senice that 
would make  this type of technology 
resource more easily accessible to local 
firms, possibly with b a c h p  technical assis- 
tance for firms less familiar with satellite 
telecommunications. 

The value of this type of development is 
not only for the emerging-sector firms, 

although they may be best able to pay for 
and use such a system. Mature transform- 
ing companies also may have very specific 
needs that this type of service could ad- 
dress. For example, Urnataka Soaps and 
Detergents might want to determine 
whether a chemical agent is available that 
could substitute for a more expensive 
chemical feedstock. Access to one of many 
US. chemical association data bases or 
private subscriber data bases might help 
the company find the answer. 

International Technology Work Ses- 
siom-Another activity that would im- 
prove technology access would b e  to 
develop a program of work sessions on in- 
ternational technology themes. Such meet- 
ings would br ing s tate-of- the-ar t  
professionals in key fields or industries to 
Kamataka to lead in-depth work sessions 
with industry leaders and technologists in 
the state. These meetings, and their cost, 
could be supported by a private industry- 
technology group that would set the agen- 
da for the sessions. Nonresident Indian 
scientists and technologisists in the United 
States might b e  candidates for initial 
forums. U.S. government assistance in 
making contacts and facilitating travel 
could be very helpful. 

Human Resources 

Human resources face two challenges in 
the near term. Both recommendations ad- 
dress the need to help labor and manage- 
ment respond to the opportunities facing 
the b a t a k a  economy in the near future. 

Strengthen Polytechnics- T h e  f i rs t  
recommendat ion  i s  t o  enhance  t h e  
strengths and capabilities of poly-technics 
and vocational institutes so that they can 



respond quickly to industr~ training needs. 
With greater autonomy and increased 
resources, pol>.technics can become highly 
effective systems of preparation for the 
evolving Karnataka economy. Tbese ef- 
forts should start initially with targeting 
specific polytechnics as demonstration 
sites. The success of the first site should be 
used as the basis for rapidly enhancing the 
capabilities of other polytechnics. Once 
the first efforts are under way, the 
polytechnics may find that they want to 
develop more specialized capabilities. 
Although many already specialize, they 
often serve the more mature and less 
dynamic markets. From the lessons 
learned in the United States, &mataka's 
polytechics should be encouraged to be- 
come the leading edge in the campaign to 
prepare a skilled work force. 

Enrrepreneurship and RgrD Management 
Training-The second challenge is to get 
managers thnderstand the underlying 
principles essential to Rarnataka's in- 
dustrial evolution. That is, executives and 
managers need to be rapidly moved into 
continuing education programs on 
entrepreneurship and R&D management, 
as well as training on competitiveness, 
marketing, and modern production 
management. This step is essential if they 
are to pilot their businesses into a more ag- 
gressive world economic environment. 
Corporate leaders need to recognize the 
need for this training. Moreover, the train- 
ing should come from expens with hands- 
on experience, not just kom textbooks. 
Executives and managers need a balance 
of practitioners and trained instructors. 

Finance 

b n a t a k a  and India are at the begin- 
ning of period of history where the finan- 
cial services sector will be changing 
considerably. Laws affecting the stock 
market, public issues, mation of capital 
gains, as well as development of new in- 
struments will make the coming years a dif- 
ficult and challenging time for financial 
managers, within both the h a n a a l  sector 
and individual companies. 

Training in Investment Banking and 
Buiness Plan Evaluation - To  anticipate 
the impact of these changes, and to posi- 
tion Kamataka industry effectively to take 
advantage of these changes, training in in- 
vestment banking, business plan evalua- 
tion, and new enterprise finance is 
recommended. Such training is usually 
gained from direct experience; however, 
Karnataka industry leaders should work 
closely with Karnataka state industrial 
development officials to plan and imple- 
ment business courses thar bring the ex- 
perience of other nations to Indiz. Ear& 
training will pay off in tenns of greater 
sophistication in financial p!anning and 
management later o n  

A number of financial or~zrrizztions, 
concerned with both investment banking 
and business development, could be in- 
vited to carry out initial symposia on these 
themes. Later, curricula at colleges and 
university business and engineering 
schools could be introduced to expznd 
continuing education programs for busi- 
ness. 
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Recommended Long-Term Initiatives 

n e  future of India and Kamataka will 
depend on how well the economic in- 
frastructure evolves over time to serve a 
djnamic business environment. However, 
an adaptive economic infrastructure can- 
not be mandated or implemented over- 
night. For this reason, long-term agendas 
for reform or development at the all-India 
level need to be considered and defined 
clearly, as soon as possible. 

The focus for longer-term initiatives are 
those institutions where change is most dif- 

,ficult to introduce, or where marshafig of 
resources will be  most difficult. The 
highest-priority long-term initiatives con- 
cern the development of greater scientific 
and technological capacity across academic 
and technical institutions in the state of 
Karnataka. The highest priority also in- 
cludes building into these centers a greater 
ability to respond adequately to the needs 
of industry-recognizing that they move at 
a pace  qui te  apart  from tha t  within 
academic or research institutions. 

Other initiatives where actions are im- 
portant  but less centered in Rarnataka 
than at the national level, such as en-. 
couraging reform of securities and stock 
regulations, as well as import restraints, 
are not discussed here. Because of their 
overlap, technolog and human resource 
issues are treated together. 

Creating Focused World Clars Science 
Capabilip-The long-term challenge for 
Karnataka is to expand the ability of more 
universities in the state to perform first- 
rate science research. Karnataka, while 
having IISc, does not have as many world 
class scientists as do other states in India. 
The presence of world class science is im- 

portant; although not central to economic 
development, it can help to attract and 
build a critical mass of technologists. The 
challenge of world class science poses 
some difficulties in India and Karnataka. 
The tradition of science in India has em- 
phasized many areas where the focus is 
domestic, not global. However, building a 
world class science capability should not be 
achieved whiie ignoring the imperative of 
"technology capture," and the relationship 
between achieving a world class science 
capability and domestically relevant 
developments should not be overlooked. 

How can a balanced perspective be 
achieved in academic and research institu- 
tions as they evolve over time? This ques- 
t ion  has no  s imple  answer.  Indian  
institutions sometimes assume that work- 
ing on world class technology issues (e.g., 
cri t ical  topics such as mapping t h e  
genome) will steer resources away from 
domestic scientific issues. However, Indian 
institutions should recognize that world 
class technology can also focus on local 
needs, and not shy away from exploring 
new fields. Thus, as work at the Raman Ln- 
stitute and some corporate R&D labs has 
shoun, biotechnology developments can 
emphasize new applications of genetic re- 
search to tropical diseases-thus combin- 
ing advancing the science and responding 
to national needs. 

Research on advanced materials, such 
as polymeric, ceramic, and metallic com- 
posites, can be justified as providing solu- 
tions in the long run to such problems as 
reducing raw-materials costs and imports. 
Work at NAL and through ISRO has 
shown how these advances can be applied 
to structures and energy systems. Research 



on arrificial intelligence and computer- 
man-machine interfaces should not be per- 
ceived as detracting from concern about 
employment, but as helping to create more 
f o m  of economic opportunity and com- 
petitive capability. 

The first recommendation is thus that 
Karnataka universities help to attain more 
world class capability that will enhance the 
application of technology to the state 
economy and community. 

Develop Interdisciplinary University 
Centers-A second recommendation that 
evolves from the first is that Karnataka 
universities be encouraged to develop 
more interdisciplinary research programs 
that represent emerging scientific dis- 
ciplines, such as biotechnology, advanced 
materials, automated manufacturing, and 
computer science. 

Interdisc$knaq programs and centers 
not on?\. allow the collaboration of scien- 
tists from different departments and 
schools, but also senre as the point of con- 
tact for industrial relations. Thus, a center 
for advanced materials could have a 
specific industrial research program on 
new elecrronic surfaces with superconduct- 
ing properties that  would provide 

Karnataka industries with an advanced 
view of developmeats - or draw from their 
own experience in microprocessor design 
and production 

In the future, such interdisciplinq and 
intersectoral research programs might 
offer an improved link between science 
and technology and between academe and 
industry, if sufficient incentives are  
provided to borh sides. This capability 
could flour naturally into the applied re- 
search and development activities of other 
centers in Karnataka. The sought-after 
synergies between elements of the technol- 
ogy infrastructure thus would be maxi- 
mized through interdisciplinary centers:. 

In particular. Karnataka industr). and 
government need to work with the Indian 
Institute of Science to build dose ties u-ith 
the emerging sector of the econoq.  As 
the leading science institution, IISc e n  
certainly serve as the focus for develop- 
ment of more world class research. new in- 
terdiscipl ina~ centers, and improved 
industry-university relations. These 
longer-term changes, however. should 
evolve out of an understandint of the 
medium-term priorities for tecnnology 
and human resource developmen; in 
Rarnatzka. 

Summary 

Kamataka's highest priority should be 
to begin immediately t o  create the  
medium-term research and development 
capacity it needs to respond to rapidly 
changing markets. A scope and mission 
study should be the point of departure for 
this priority Karnataka also needs to make 
a stronger effort to work with buyers to 
strengthen and increase the formation of 

suppliers. These nvo aaions should be a- 
ried out over the next 2 to 3 years, or 
sooner ifpossible. 

Concurrently with initiation of the 
medim-tem priorities, Karnataka should 
undertake the more direct, near-term ac- 
rions that uill respond to the h i e d i a t e  
needs of indusrry. These actions are 



development of a Technolog). Deployment 
Service, to reach out to smaller industries 
and help them plan their technolop re- 
quirements, and creation of an internation- 
al technology network that provides local 
companies uith easier access to current in- 
formation on product development and 
marketing. Efforts to enhance the educa- 
tion of managers in entrepreneurship and 
R&D management are also important, but 
not as important as the other priorities. 

Finally, beginning now, but following 
the  progress of the  medium-term 

priorities, b a t a k a  business and govern- 
ment leaders should start so review the 
university system in the state and deter- 
mine how to expand world class scientific 
research and introduce more interdiscipli- 
nary centers that also link more effectively 
with industry. In addition, Kamataka in- 
dustry and government leaders should con- 
tinue to develop a shared agenda for 
larger, all-India-level reforms that will 
enable the economic infrastructure to 
adapt more effectively and thus help to 
bring about a world class economy in 
Kamataka. 



V NEXT STEPS 

Introduction 

Karnataka has the opportunity to the implementation of high-priority 
prioritize and implemenr elements of the Blueprinr elements. The priorities for 
Blueprint for Action described in the focus are the medium-term strategies, 
preceding section. This discussion primarily those aimed at technolog in- 
describes a work program for beginning frastructure development. 

Medium-Term Priority 

SRI suggests that the highest priority for 
Karnataka's Blueprint for Action be given 
to the two medium-term technology 
recommendations: creation of applied re- 
search capacity and development of a 
buyer-supplier initiative. The creation of 
applied research capacity will have the 
highesi payback for Karnataka, whether 
the outcome is a new research center or 
new capabilities within existing institu- 
tions. A buyer-supplier initiative uill also 
have a high payoff in the medium term be- 
cause it will strengthen the development of 
smaller-scale, technologically competent 
business. Together, these efforts would be 
pzrt of a strategy to modernize the eco- 
nomic ir&asmcture of Rarnatakz. 

The following work programs outline 
the nexz steps fiat should be undertaken by 
Karnataka's public and private sectors, in 
conjunction with USAID as appropriate, 
on these medium-term actions. U.S. ex- 
amples in each area of acrivity are provided 
as illustrations of Kainataka's options. 

Applied Research Center 

The recommended work program for 
crearing an applied research institution 

involves a developmental process that 
begins with defining the instirution's mis- 
sion and scope and continues through to 
actual organiza$on and start-up. Tnese ac- 
tivities are described below. 

The SRI study sugests that despite the 
presence of a large number of institurions 
whose mission it is to assist indusq, there 
is a mismatch between what these insum- 
tions are able ro do and what indusiry 
needs. To some degree, this mismatch 2p- 
pears to be due to the rapid evolutio~ of& 
dustries in different states of their life 
qcle, particularly those m the emergin2 
stage, uithout commensurare evolution of 
applied research capacity in exisdag iz- 
stitutions. The implicarion is thzt applied 
research capaci~ has not evolved to meet 
market needs. Yet, a second importam 
finding is that while indusmes have been 
evolving, their ability to use research 
capaciry external to their organization h-s 
not developed as it would in a more tradi- 
tional open market environment. As a . 
result, demand for applied researcb 
capacie has lagged behind apparent need. 
Thus, both those with needs and those 
capable of responding have no: evolved 
satisfactory methods of responding to each 
other. Tnis mismatch implies 2 nee2 to 



build new mechanism for facilitating ap- 
plied research, not just to supply science or 
technological capabilities. For this reason, 
the primary next step in implementing this 
priority is to complete a thorough mission 
and scope study. This study will provide the 
starting point for developing an applied re- 
search capacity that is well matched to 
&mataka's needs. 

The first step in developing an ap- 
propriate research institution, therefore, is 
to carry out a mission and scope study that 
provides a detailed analysis of what Qpes 
of capabilities are needed, and what opes 
,of organizational settings would be best 
able to supply them. A mission and scope 
study would provide the detailed work plan 
for implementing the applied research in-- - 

stitution. There are two parts to a mission 
and scope study: the evaluation and 
specification of mission and the develop- 
ment of detailed organization parameters. 
These are explored below, with examples 
of options chosen by different U.S. states 
and industries. 

Evaluate Mission - Define the basic 
purposes for which the applied research in- 
stitutional capacity would be created. This 
means answering the following questions: 

Life Cycle Focrcc- Which life cycle stage 
should R&D capacity be oriented 
toward: emerging, expanding, or trans- 
forming? Should the applied research in- 
stitute favor those who are best able to 
make use of its capacity, such as the in- 
formatics sector? Should it be structured 
to reach out to industries with rapidly 
evolving needs, like food processing or 
manufacturing? Can these needs be dif- 
ferentiated in an institution's mission? 

- Michigan's Strategic Fund chose a 
focus on rransfoming sectors, such 
as agriculture and manufacturing, for 
the state's technology centers, and 
both emerging and transforming sec- 
tors for its industrial extension 
program. 

- Ohio's Edison Program chose a mix 
of emerging and transforming sec- 
tors, such as information techologies, 
chemicals, and manufacturing. 

- Pennsylvania's Ben Franklin 
Partnership chose emerging sectors, 
such as software and robotics, as its 
focus. Pennsylvania's PENNTAP 
program provides linkages between 

- more marure companies and univer- - - 

sity technology information at a non- 
research level. 

Technology Generation - What stage of 
research should be emphasized, if any? 
Third generation (science), second 
generation (emerging technology), first 
generation (applications of existing tech- 
nology)? 

- Michigan chose to have its research 
universities (University of Michigan) 
emphasize third-generation work on 
automation, materials, and computer 
science, and it targeted second- 
generation technology development, 
testing, and problem solving for its 
Industrial Technology Institute and 
new product development for its 
Biotechnology Center; however, the 
state decided to focus on first- 
generation technology for its com- 
plementary Technology Deployment 
Program. 



- Ohio selected third-generation tech- 
nology for the Case Western com- 
ponent of its university-based 
Cleveland Advanced hlanufacturing 
Program, second-generation 
problem-solving work at Cleveland 
State College, and first-generation 
technical training work at Cuyahoga 
Community College. 

- Pennsylvania has emphasized a mix- 
ture of third- and second-generation 
product development work in all the 
research university activities at Pen- 
nsylvania State, Lehigh University, 
and Carnegie-Mellon 

Technology Capture 17s. Technology 
Development - What types of research 
activity should be emphasized? Should 
"technologv capture" be stressed, with 
its focus on making existing technology 
work for each sector? Or should the 
focus be te&nolos development, with a 
focus on innovation? 

- Michigan stresses technology capture 
in its techno lo^ center programs be- 
cause it is there that the state can 
help bring second-generation tech- 
nologies to sectors primarily using 
first-generation technology. 
However, new emphasis on technol- 
ogy development is evolving within 
the technology capture work (e.g., 
getting more out of existing tech- 
nologies). Universities are where the 
third-generation work is camed out. 

- Ohio has a stronger emphasis on 
technoloy development but is still 
emphasmg break-throughs that will 
advance the competitive position of 
Ohio industry, mainly from a new 
business formation standpoint. 

- Pennsylvania is also emphasizing 
technology adeeloprnent and new 
enterprise senors, ulth the objeake 
of stimulating growth in emerging 
seclors rather than existing ones. 

Technolog. Field-What fields of tech- 
nology should be provided to I;arnataka 
industry? Advanced materials (com- 
posite materials, powdered metallurg, 
ceramics); automated manufacturing 
(small- and large-scale computer-aided 
design, e@n&ring, manufacturing ~ 5 -  

terns development and integration; in- 
formatics (computer systems and 
software); biotechnology (industrial 
chemicals and agronomic applications)? 
Should the instirution start with one area 

Jsu.ch.al informatia) and expand over 
time? Most emerging-sector firms are in 
the informatics sector, yet, as competi- 
tiveness becomes more central to the 
Rarnataka economy, expanding and 
transforming sectors will increasingly re- 
quire R&D assistance in fields such % 

chemicals and materials. 

- Michigan has decided that it needs 
centers of research excellence in 
each area described above 2nd hzs 
created centers in advanced 
manufacturing and biotechnology, 
with a center in advanced materials 
in the planning stage. 

- Ohio has created programs in each 
technolo? area, using an approach 
that combmes industry working with 
universiv staff as opposed to new 
technology centers. Tbe techno102 
focus is also more narrow than in the 
Michigan centers. 

- Pennylvania has specizlized in more 
multipurpose research centers, 



primarily emphasizing computer- 
aided design and engineering, 
software, and robotics. Broader 
capabilities exist. but with less of a 
specific structure than in other states. 

Development Options-The richness of 
the Karnataka technology infrastructure 
and the seriousness of the mismatch be- 
tween sectors suggests that the design of a 
potential applied research institution be 
carefully examined. The following ques- 
tions need to be answered: 

Sporrrors- Who should develop and 
sponsor the applied research institution? 
Should a public-private consortium be 
formed to provide balanced oversight to 
the development of this institution? 
Should business or the government of 
Karnataka play the lead role? What 
about organizations such as USAID? 

- Michigan's Chters of Research Ex- 
cellence are  sponsored by the  
Michigan Strategic Fund (MSF), 
which reports to the governor, has 
legislative financing, and has a 
public-private panel providing over- 
sight and review. 

- Ohio's Thomas Edison Program was 
developed by the state's economic 
development agency, reports to the 
governor, has legislative financing, 
and has the active participation of in- 
dustry. 

- Pennsylvania's Ben Franklin 
Partnership was developed q<th state 
economic development leadership as 
well as a strong industry and univer- 

*Design- Who should design the or- 
ganizational structure? Should it 
designed by a committee or panel of ex- 
perts? Should design be assigned by con- 
sensus to one institution, such as the 
Indian Institute of Science (IISc), Tata 
Consultancy, SRI? 

- Michigan had an extensive planning 
process for conceptualizing the 
design of each of its centers. There 
was considerable debate over what 
each center should do, how it should 
be organized, and where it should be. 
The state played a central role, with 
early conceptual input from univer- 
sity engineering faculty and industry; 
the state clearly shaped the final 
form- ---- 

- Ohio had a similar process, but con- 
siderable emphasis was placed on in- 
dustry and university shaping the 
design at all stages. 

- Pennsylvania emphasized the univer- 
sity role in shaping its programs (the 
programs are centered in univer- 
sities) and listened to university and 
industq. 

Stwaure-Should the institution be in- 
dependent and free-standing (e.g., a new 
institution), developed within an existing 
organization as improved services, or 
develo~ed as a subsidia~? Should the 
applied research capacity be operated as 
a research brokerage service that is 
chartered to acquire needed research 
£rom the most appropriate source? 

- Michigan purposely eleaed to create 
sity advisory group. £ree-s&&ng;n~t-for-~rofit research 



centers, but near universities. This 
approach enabled having a non- 
academic structure for the centers. 

- Ohio chose to have centers on multi- 
ple university campuses, with a 
strong emphasis on university-in- 
d u s q  collaboration. 

- Penr~q4vania chose a program design 
that did not establish any formal 
centers, but provided support to  
technology development initiatives 
involving university and industry. 

Oueraxors- Who should be designated 
the operators of a possible applied re- 

search institution? Should the operators 
be selected by competitive bid, -open to 
all qualified institurions in Karnataka, 
including CFIRI, Chm, D R I ,  ISRO, 

IISc, and so on? Should there be 
one or more centers, possibly specializ- 
ing in different fields? 

- Michigzn issued requests for 
proposals for each center. The selec- 
tion 2nd review process was very con- 
troversial, as polidcal, economic, and 
technological issues entered into 
where the faciliry would be located, 
who would run it, and which, if any, 
university should be directly in- 
volved. Michigan empowered its 
centers to be operated by private not- 
for-profit organizations, with their 
own bozrds of directors, presidents 
or directors, and staff. The Indusmal 
Techno102 Institute was located in 
Ann Arbor, on the campus of the 
University of Michigan (but as a 
separate 0rganization)'near the 
university's programs in advanced 
manufacturing; in contrzst, the 
Michigan Biotechnology Institute 

was established in Lansing, on 
Michigan State Universiry lend;=---, 
where Michigan's agricultural exper- 
tise is located (no! its biotechnolop 
capabiliq). 

- Ohio also used a bid process, but it 
emphasized business and universities 
proposing center designs to the state. 
Ohio's centers are private corpora- 
tions located on campus land, each 
with a different charter. Although 
not-for-profit, they are structured in 
such a way that private companies 
are involved with management and 
research at each center and stand to 
benefit from commercialization or 
use of technologies developed. 

, 
. . 

- Pennsylvania's centers are not formal 
institutions, but are thematically 
defined groups at universities that 
are able to perform joint research 
with private companies who provide 
half the funding. Each universiry em- 
phasizes its research skills and at- 
tracts industry with those particular 
interests. 

Initial ~a~irdkzrion - How should the 
applied research institution be initially 
capitalized? Should initial funding come 
from Karnataka industry, declining as 
revenues from contracts increase? 
Should funding come from the state of 
Karnaraka initially, declining over time, 
as well? Should there be matching seed 
capital from the Government of India or 
USAID? One scenario might show a 
15% initial capitalization by each of 
these four groups. 

- Michigan centers were formed with 
core funding from the Michigan 
Strategic Fund for a set period of 



time (6 years). Funds were from a 
legislatively allocated gas revenue 
base that made it possible to give 
about $1 million a year per center. 
However, centers were not funded 
without having core funding or in- 
frastructure loans from other sour- 
ces. In Michigan, the  Kellogg 
Foundation was a major source of 
these additional stan-up revenues 
for two centers. There are no re- 
quirements for private-sector funds 
for the first two centers. However, 
the state has decided that it will not 
support a new center that is in the 
planning stage (for advanced 
materials) unless corporations 
provide core funding at a significant 
level. Importantly, Michigan univer- 
sity research is supported from 
separate sources: part by the $27-mil- 
lion-a-year Research Excellence 
Fund, and first-generation technol- 
ogy work is.supported through the 
Commerce Department's legislative- 
ly supported Modernization Service 
budget. 

- Ohio's Edison Program was initiated 
with a legislatively approved technol- 
03 budget of about $1 million to 
$2 million per year per center. The 
program will be reviewed by the 
legislature for continuation. 

- Pennsylvania's Ben Franklin 
Partnership is a matching grant 
program where individual university 
research teams, working with firms, 
receive matching grants for industry 
contributions. S o  specific start-up 
funds were provided because no 
specific new institutional settings 
were developed. 

Fimcing-HOW should the applied re- 
search institution be financed once ts- - . -  . . 
tablished? HOW should this evolve over 
time (from initial founding to mature 
operation)? Should it operate on the 
basis of revenues generated from con- 
tract research, charging fees for services 
rendered? Should support come from 
state and ~overnment of India conrracts 
and grants as well? Should the institution 
accept contracts from industry outside of 
Karnataka? From outside of india (e.g., 
overseas-sponsored R%D)? One 
scenario might be a transitional financial 
structure in which the applied R&D in- 
stitution moves from initial funding by 
business and government to complete 
support from contract research over a 5- 
year period. .. . .. . . .~ 

- Michigan's technology centers do not 
have a clear future. The state is 
evaluating their progress after 2 years 
of operation and is developing 
criteria for their continued suppon 
for another 4 years. The state may 
take the approach that these centers 
are like the state/USDA-funded 
Agricultural Experiment Stations 
and continue to suppon them as long 
as they focus on state technology cap- 
ture objectives. However, if not, 
these centers are likely to shift to be- 
come purely market-driven facilities. 
They already have a signhicant de- 
gree of corporate funding as well as 
national grants (NSF). However, the 
state is concerned that if they be- 
come completely market driven, they 
will cease to serve the interests of 
Michigan's economy and turn roward 
those clients that provide the best 
revenue source. Finding a balance 
between outwardly oriented and 



inwardly rurned uill be an abiding 
issue for these centers. 

- Ohio expects to continue to support 
its Edison centers, but also expects 
that they uill increase their corporate 
contract level, as well as possible 
revenues from commeraalized tech- 
nologies. This view is the opposite of 
hGchigan's, and emphasizes the im- 
portance of market-responsive. 
rather than state-centered technol- 
OF capture. 

- Pennsylvania will be likely to con- 
tinue to support its Ben Franklin 
program, ~ i eu ing  it as a means of 
providing incentives to innovative 
universiq-indusuy work The expec- 
tation is that the program will sig- 
dicantly enhance innovation in the 
state's emerging sectors over time 
and lead to more rapid formation of 
indust?. 

Tne comdetion of a mission and scope 
srudy that &mines all these issues will 
have estabiizned the groundwork for crea- 
rion of appropriate applied technology 
ca~ab i l i t i e s  to  serve the Karnataka 
ecbnom?. T i e  information from this 
analysis will, in essence, constitute a 
feasibiliy analysis and can be used to guide 
implementation steps £rom that point for- 
ward. 

Buyer-Supplier Initiative 

l%e need for a buyer-supplier initiative 
complemenrs the need for applied technol- 
OD research vnong larger companies. A 
buyer-supplier initiative extends the chain 
of technology aoun from the second- 
generation level to the first-generation 

level. Applied technology may make 
k a t a k a  firms more innovative and able 
to compete, but moving the technolog) 
they are using to the supplier is equally es- 
sential. Thus, the buyer-supplier initiative 
is part of a larger modernization need of 
ICarnataka, focusing on the historic dif- 
ficulties that ancillaries and subcontractors 
have had in sustaining themselves, as well 
as growing and diversifying in Kamataka. 
Since the role of smaller businesses has 
been fundamental in rhe growth of industry 
in the United States, particularly in emerg- 
in& technology sectors, efforts to enable 
suppliers to more effectively adopt tech- - 
nology would appear particularly nar- L 
ranted in India. Moreover, because 
Kamataka industries have traditionally ex- 
pended.mi&ml effort in establishing and 
supporting their own ancillaries, these sup  
pliers have rarely been able to afford to ex- 
pand their business activities at a pace that 
matches the changes in their parent or 
major buyer. 

Unfortunately, there are few specific 
models for use in enhancing buyer-sup- 
plier relations in the United States. Most 
states and localities have depended 
primarily on major hnns to take care of 
these issues. Programs for small businesses 
emphasize capitalization, and sometimes 
technology information. But what U.S. 
firms and governments are now realizing is 
that improving the linkage between dif- 
ferent buyers and suppliers in the areas of 
technology and production is essential to 
broader competitiveness of all parties. This 
awareness is giving rise to new &ON by - 
indusny and government to work with s u p  
pliers. The majority of efforts focus on im- 
proving technology utilization by 
small-scale enterprise, often focusing 
specifically on suppliers as a group. This 
activity is clearly needed in Kamataka. 



Developing a buyer-supplier initiative 
will involve two main steps: assessment of 
the supplier structure and organizational 
development 

,iness Supplier Structure - Karnataka's 
pubfic and private sectors need to examine 
the snucture of the state's supplier system 
to determine which types of suppliers exist 
for different industrial segments of the 
-taka economy. This analysis should 
examine the following issues: . 

Supplier Life CyclelSector Characteris- 
tics - Karnataka's business and govern- 

' ment  groups need to  know the  
configuration of suppliers by both stage 
of life cycle and sector. There may be 
areas where there are more suppliers 
than others, particularly in the trans- 
forming sector. This imbalance might 
suggest a mismatch between the needs of 
buyers in other stages of development, 
or possible und&utilization of suppliers. 
Kzrnataka needs to h o w  enough about 
its supplier sectors to orient the next 
steps in a buyer-supplier initiative. 

- The state of California found that 
electronics manufacturers in the 
state could meet 85% of their part 
and component x.eds within the 
state, but that buyers were increas- 
ingly inclined to procure bom over- 
seas suppliers. The state has been 
trying to improve buyer perception 
of supplier quality in California 
through providing relevant supplier 
data to buyers. However, it is not 
clear that there is a sufficient match 
between the quality and cost require- 
ments of electronics industry repre- 
sentatives in California and possible 
suppliers. This is a problem that the 
state would like to overcome. 

Rniew Changing Buyer Requirements - 
An analysis of changing buyer require- 
ments should be carried out. This 
analysis should determine, by stage of 
life cycle and sector, what major tech- 
nological changes in product materials 
and production are coming on line. In 
Rarnataka, as in the United States, 
changing market conditions and new 
technology developments are placing 
greater pressure on companies to em- 
phasize quality and efficiency, as well as 
innovation. Knowing these trends will 
help in a buyer-supplier initiative. 

- The state of Michigan initiated a 
study of changes in automobile in- 

.. -.dusrry technologies, as part of a 
-- -larger analysis of the future of tbe in- - - 

dusrry in the state called "Auto-in 
Michigan" (AIM). The study brought 
together leading technologists, 
university analysts, and indusv rep- 
resentatives to examine the future of 
di£ferent categories of parts, com- 
ponents,  and fabrication tech- 
nologies. The analysis pointed to 
major changes that would be con- 
fronting the automotive supply sec- 
tor in the state. 

- Major buyers in the United States 
are now evaluating suppliers on the 
basis of their ability to meet com- 
prehensive quality control p r o g r a  
requirements. General Motors' 
Saginaw Division, for example, has 
the SPEAR program, which requires 
vendors to  have their production 
audited by a GM team and also 
requires them to be able to self-cer- 
tify quality levels (or pay a penalty) 
and meet just-in-time delivery re- 
quirements. To meet these require- 
ments, vendors need sophisticated 





statistical process control techniques, 
precision calibration equipment and 
production control and management 
capabilities (often software based). 
Moreover, to qualify for a long-term 
contract, supplien have to be able to 
take downloaded computer-aided 
design data and work from these 
specifications, as well as provide 
design innovations in parts and com- 
ponents for GM. Thus, to remain a 
supplier to changing industry, a faster 
pace of adopting technologies is 
needed. 

*Evaluate Supplier Capabilities -An 
analysis of a sample of supplien in terms 
of their abiiq to utilize technologies and 

- meet qualit). standards of major buyers 
should be carried out. This will establish 
the range of technical assistance require- 
ments for Karnataka suppliers. 

- The AIM study involved several sur- 
veys of auto suppliers in the state of 
Michigan. T ie  surveys were designed 
to identify what technologies were 
being used by suppliers. The em- 
phasis was placed on first- and 
second-generation technologies, in- 
cluding personal computers, com- 
puter-aided design equipment, 
computer numeric controlled 
devices, flexible work stations, group 

' 

technology, automated material han- 
- dling, and other software for re- 

source and production planning and 
control. The study showed that 
suppliers were using lower levels of 
technology than buyers and had dif- 
ficulry meeting buyer requirements. 

Idenrifi Technolop Assinance Oppor- 
tunities-Based on the size and structure - 
of the supplier system, the changing re- 
quirements of major buyers. and the 
capabilities of current suppliers, I a r -  
nataka needs to identify technology ser- 
vices needed by suppliers. 

- Michigan did not develop a buyer- 
supplier center after its analysis of 
supplier problems. It f m t  explored 
the concept of a Technology Deploy- 
ment Service to  assist small to  
medium-size companies in evaluat- 
ing their own technology and in plan- 
ning adoption of technologies that 
best fit their business plans. This 
often included, for example, meeting 
the perfdrmance specifications of 
defense procurement projects, as 
well as the automotive industry. 
Michigan implemented the Technol- 
ogy Deployment Service as part of 
the larger Michigan Modernization 

'S cori- Service. The service also offe. 
ferences for suppliers on how to  
compete and prepare for changing 
markets, and helps communities 
evaluate the technological czp- 
abilities of their manufacturing 
economy. This progam is probably 
the most comprehensive supplier- 
oriented program in the United 
States. 

- Ohio, Pennsylvania, Georgia, Nor& 
C a r o h  and many other slates have 
implemented industrial extension 
outreach programs that serve smaU 
business or manufacturers, but not 
specifically suppliers. 



- Ohio's program the Ohio Technol- 
ogy Transfer Organization (OlTO), 
has staff in offices in local community 
colleges that make calls on local busi- 
nesses, identify their individual 
problems, and broker technical assis- 
tance where it is available. 

- Pennsylvania and many other states 
have data bases that identify supplier 
skills and production capabilities, 
and match them to federal procure- 
ment opportunities. Seniinars on 
how to qualify for such procurement 
opportunities are frequently held. 
This sentice is intended to help in- 
crease business opportunities. 

.. . . . 
- - A growing number of-U.S;auto-- 

mobile, chemical, and electronic 
manufacturing companies are  
developing explicit programs to work 
with suppliers on explaining - and 
improving their ability to respond 
to - changing technology and quality 
assurance requirements. In the auto 
sector, companies like GM and Ford 
have periodic voluntary evaluation 
programs, where suppliers can come 
in and check out their own equip- 
ment and processes against company 
requirements. Similarly, chemical 
and electronic firms are both com- 
municating requirements directly 
and providing limited technical 
guidance on meeting quality and per- 
formance requirements. Most of 
these programs are limited and do 
not involve extensive technical assis- 
tance, loans of equipment, or finan- 
cial assistance, as has been the case in 
many Indian buyer-ancillary rela- 
tions. However, these U.S. corporate 
programs are broad in focus and thus 
reach hundreds of suppliers. 

Organizational Development -To 
develop a buyer-supplier initiative, pos- 
sible sponsors need to be identified, as well 
as alternative organizational structures. 

Spomon - Who should sponsor a buyer- 
supplier initiative? Should the govern- 
ment of Karnataka be the overall 
sponsor? Should the sponsors be a set of 
industries with shared concerns, such as 
the informatics sector? Which indusmes 
are most likely to agree to participate in 
a buyer-supplier initiative that requires 
provision of information on technical 
standards and quality assurance require- 
ments? Perhaps some type of parmer- 
ship in which government serves as 
intermediary to businesses who reach 
out to suppliers would be most ap- 
propriate. 

- U.S. experience does not suggest a 
single answer. However, states have 
become increasingly aggressive in or- 
ganizing more effective outreach to 
smaller and medium-size manufac- 
turing companies that may need 
direct assistance in assessing their 
capabilities and directions. States can 
often serve as a neutral intermediary 
for providing initial technical help or 
brokering linkages to the private sec- 
tor. This function is more the tradi- 
tion in the United States than direct 
delivery of subsidized s e ~ c e s .  

- In Karnataka, resources for such ac- 
tivity exist, but they are demand 
responsive. For example, CMTI can 
help companies that request an  
evaluation of specific machines or 
machine systems but will not try to 
identify firms that require such assis- 
tance. TECSOC will evaluate a new 
business proposition but udl not seek 



out existing L~ to see whether they 
can produce better uith new tcchnol- 
o p .  The Government Productivity 
Council can evaluate a few industries 
a year but has limited staff, has exper- 
tise in a fairly narrow set of skills, and 
cannot reach out to examine tech- 
nological competency and invest- 
ment needs to any sigdicant degree. 
Thus, existing programs are not at- 
tuned to the requirements of sup- 
pliers, nor are they large enough and 
outward looking enough to help any 
simcant number of suppliers in the 
Karnataka economy. 

Organizational Struture- A medium- 
term initiative to improve buyer-sup- 
plier relations can be carried out in a 
number of ways. Karnataka's business 
and government sectors need to explore 
different approaches to reaching out, 
both to suppliers and to buyers, giving 
them common ground for working col- 
laboratively. In addition, specific roles 
for staff of existtg technolog centers in 
Rarnataka also need to be explored. 
Since most of the Kational Laboratories 
in Karnataka claim to be working with 
local industry, particularly ISRO (on 
aerospace parts and components), there 
may be a need to evaluate their potential 
contributions more systematically. Com- 
panies, technology centers, and the state 
of Karnataka may have the makings of a 
criucal mass of resources needed to en- 
hance buyer-supplier relations. If so, 
they have not been brought together in 
the best combination yet. 

Design -A specific organizational struc- 
ture that provides different oppor- 
&ties for buyer-supplier interaction is 
important. Individual subprogam ac- 
tivities may also be very critical. At the 

simplest level, a program migh: involve 
loaning calibration equipment and 
providing quality review on a neutral 
basis to suppliers. On a more sophisti- 
cated level might be an effon to develop 
production standards for suppliers based 
on a series of meetings between major 
buyers of pans and components. Perhaps 
most important might be an industrial 
extension service that reaches out to s u p  
pliers, helping them to evaluate tbeir 
needs relative to buyer requirements 
(rather than only the suppliers' best 
judgment). 

Finance Options- Once Karnataka's 
business and government sectors have 
decided whether a buyer-supplier initia- 

. tive-needs extensive infrutructure, such - --- - - 
as measurement equipment and pools of 
technical equipment to loan or lease, or 
whether it will emphasize human resour- 
ces for appraisal of supplier capabilities 
and technical needs, the cost of the in- 
itiative can be estimated. Even if the in- 
itiative is capital intensive, m a y  of tbe 
resources could be provided i n - b d  b: 
companies or by other Kama+aka tech- 
nolog). centers. With core staf; 2nd in- 
kind corporate participation, the  
buyer-supplier initiative could become 2 
viable public-private iniriarive thar 
grows and changes with tbe needs of 
both sets of panicipam. . 

- Michigan's Technology Deployment 
Service ( I D S )  is a small pan of the 
Michigan Modernization Sentice, 
which is about a S4-million-a-yea. 
program. Once individual firms have 
received technical assistance plans, 
they must purchase further consult- 
ation and equipment at market rate 
from vendors. Thus, this program 
does not try to subsurute for the end 



role of vendors and suppliers in the 
Michigan economy, but to facilitate 
the flow of information. T D S  does 
subsidize training, however. 

- U.S. supplier associations are begin- 
ning to find more common ground 
with major buyers. More and more 
conferences are being sponsored that 
provide better information to sup- 
pliers for their business planning. 
States like Michigan and others are 
helping to convene these conferen- 
ces, and are holding special forums 
on more issues that face suppliers in 
either specialized or competitive 
areas (such as automation equip- 
ment). Closer ties between buyers 
and suppliers, including better flow 
of information and assistance in 
reducing the costs of adaptation, are 
likely to become more a part of U.S. 
business relations in the future. 

, . 

Taking steps to learn more about the 
supplier economy in Kamataka, as well as 
about changing buyer needs, will help 
provide strong direction to the develop- 
ment of a buyer-supplier initiative. When 
the key stakeholders are understood, 
specific program elements will be easier to 
plan, whether they are purely information- 
al or involie more direct technical assis- 
tance, as in the case of an  industrial 
extension service. What is most important 
is the development of a stronger set of in- 
teractions between buyers and suppliers, 
so that the pace of adaptation in h a t a k a  
wil l  not be impeded by a lack of suitably 
qualified suppliers. Thus, as an inter- 
mediary and convenor, the state of Kar- 
nataka is an important figure in enabling .. - 

- -this initiative3he technology centers and 
labs in the state also are likely to represent 
important technical resources for the 
buyer-xpplier initiative once various 
program segments are designed. 



1. India has a  c e n t r a l l y  planned i ndus t r i a l  s t r a t e m  i n  
which t h e  Government of India  (Centre) has  a dolcinant 
r o l e  i n  shaping t h e  overa l l  policy environment f o r  
i n d u s t r i a l  development. The pursu i t  of mul t ip le  
objec t ives  has r e su l t ed  i n  t h e  c rea t ion  of a  complex 
system of overlapping policy mechanisms and con t ro l s ,  
including i n d u s t r i a l  l i cences  required t o  set  up a 
p l an t ,  expand it, move it o r  change t h e  product  mix: . 

add i t iona l  monopoly o r  dominant cleazances f o r  t h e  same 
puDcses  f o r  l a r g e  firms o r  i ndus t r i a l  house-; c cn t ro l  
over mergers o r  c lo su re s ;  rese,rvat io~s of prodccts  o r  
pref e r e n t i a l  t r ea tment  -for small f  i,ms end t h e  p u b l i c .  
s e c t o r ;  cont ro l  over  access t o  cap i t e l ;  cozC.rols on 
d i r e c t  fo re ign  investment i n  In6ie; con t ro l s  over 
fo re ign  exchange payments including r o y a l t i e s  f o r  
technology t r a n s f e r ;  con t ro l s  over a l a r g e  propcr t ion  
of i ~ p o - s  and expor t s  ( v i a  l i c e n s i x ,  c ene l i=a t i on ,  

>. ac tue l  use r  p o l i c y ,  phased man~fac tu r ing  pro&=ams. 
cond i t i om i n  technolo&y agreements, dcnes t i c  3 ~ r c h e s e  
preferences,  t e r i f f  b e r r i e r s ,  e t c ) ;  end tk rousn  %the 
system of t exes  and administered p r ices .  

2 .  ir'nile s c k t a n t i a l  progress  hes  been me6e towe-Es t h e  
ackieveoezlt of po l i cy  ob j ec t i ve s ,  prociu=tivity, o u t ~ u t  
m d  e=?lomeot pe--fo-aance nave no t  e lwe_rs  been 
corznensurete wi th  the resources investe2,  t e c b o l o g i e s  
navins lagged behind and t h e  pc l i cy  i z s t - u e n t s  
1 ~ , 5 2 l = i ~ g  in V&O= ine%icienc:es. 7 .  

IZS 3 ie--gp_Iy 
attributed t o  t h e  l a c k  of c o ~ x t i t i o n  (and i n c e s t i v e  t o  
c?&reSe technologies  and i m ~ r o v e  e f f i c i ences )  aue t o  
s r o t e c t i o n  i n  the domestic me-~et  (frm i n t e - ~ c l  
c o ~ p e t i t i o n  es w e l l  es impo,-ts) end t h e  3zck of expor t  
i d  (due t o  a combination of l i n i t eG  intkceaezt t o  
expo--. becruse - of hi& prof i t a b i l i t y  on do=e-*ic 
s e l e s ,  es w e l l  es poor a b i l i t y  t o  c o ~ i x t e  aue t o  
outmoded technologies ,  i ne f f i c i e r i t  ce imci t i e s ,  e x . ) .  
s o  t h e  complex natEe of co?lt:ols m d  %heir 
~ i ~ i f i c a n c e  f o r  p ro f i t ab i l i ' l y  9?d grokrLh hes resLLtcd 
i n  d ivers ion of e n t r e ~ r e n e u r i e l  a t t e a t i c n  t o  
in f luenc ing / sa t i c fy ing  t h e s e  reqcirezerrts r e t 5 e r  then 
t o  c o s t - c n t t i n ~ ,  innovation and que l i ty  i-,2rovement. 



? - .  The~e problems have been recognized by the 
Governmerit, and a process of inductriel policy reforms 
wes initiated. which picked up speed after 1984 and 
continues to progress though somewhat cautiously. In 
general, the shift is from discretionary quantitative 
controls to non-discretionary fiscal controls, backed 
with an attempt to improve cost efficiency through 
increased domestic competition. Major policy changes 
have been in the relaxation of licensing constraints on 
entry in priority sectors (delicensins), allowing of 
greater freedom in responding . to changing demand 
conditions (broad banding of licensing), relaxation of 
growth constraints through more liberal capacity re- 
endorsement, and encouragement of cost efficiency 
through reviewing/prescribing minimum scales of 

,- - -. production. The administration of the control system 
' hes also been - streamlined, and hes - -  speeded up - 

noticeably. 

4. Tine- -recently announced ~mport---&port Policy. for 1988--- 
01 cerzies fo,?rard the trade liberalization, while the 
Finance .4ct 1988 reintroduces Investment and 
extends substantial tax benefits for ex>orts. Hore 
recent changes (June 1988) have eased licensing further 
for non-.?BTP and non-FEU coxpenies, raising the , . investment limit for general delicensing from Es. 50 
million to 150 million in case of non-backward =ees, 
ezd to 25.500 million in backward arees; the number of 
industries requiring conpulsory licensing has also been - - 
reduced from 56 to 26 industries. -.urther, for 
aevrlorment of bacbrerd arees the ~overnrne~t hes 
decided to move awey from "edninistrazive re&u1aticns 
thron~n licersing" to setting cp end developing grohth 
ceztres in 430 odd districts witn substmtial 
kvtrstz-at in provihg good ir2restructurel facilities -. to meet industry requirements. ine ixit-lal em;'nesis 
would be on develc-,ing 8b3~t a h'acred cf these .zrok%,-c,h 
centres through en investment of Rs.250 nillion to 300 
million in each such cextre on inf restruct-zal 
facilities, peArticulerly power, water, 
telecomu3~icati'ons and b~qking. Another significent 
chtnge h s  been -5e ireeing of hz22=3% 1mde%3~s 
from licensins curbs applicable to P.?? Corssries . in 
arees wnere t'ney are not "aoninmt". 



5. k-nile t h e  v a r i o u s  ref~-rms int roduced have irc;.roved 
i n d u s t r y  performance measurably ( i n d c s t r i a l  gr0kZ.h 
a c c e l e r a t e d  t o  8 . 8  per c e n t  dur ing 1964-E5. 1965-66 and 
1986-87,from an average g-owth r a t e  of 6 .4  p e r  c e n t  i n  1 t h e  preceding t h r e e  y e a r s  ) , a  nurober of p r o b l e a s  remain 
i n  t h e  r e g u l a t o r y  system. The p r o c e s s  of 
l i b e r a l i s a t i o n  is  low. There are i n s t a n c e s  of 
back t rack ing  ( e .g .  withdrawal of t h e  d e l i c e n s i n s  of 82 
bu lk  drugs and in t e rmed ia t e s  f o r  S T P  and E R k  
Companies i n  1987) and a slowness ( o r  d e f a u l t )  i n  
a c t i n g  on c e r t a i n  announced p o l i c y  measures. 
E l i g i b i l i t y  c o n d i t i o n s  and new c o n t r o l s  have a l s o  
l i m i t e d  t h e  impact  of r e c e n t  changes. A l a r g e  number of 
concess ions  do n o t  ex tend  t o  KRTP and E 3 . A  companies. 
wh i l e  t h e s e  a r e  o f t e n  t h e  only ones who cen mus te r  the  - - . - - - - - r e s o u r c e s  r e q u i r e d  - t o  t a k e  advzntage - of t h e -  
l i b e r a l i s a t i o n  ( e . g .  r a i s i n g  of d e l i c e z = i = g  l i d t s  i n  
June  1988 t o  Es.500 c i l l i o c  i n  beckward =as). 

- S i m i l a r l y ,  - t h e  e e r i n g  of l i c e n s e s  f o r .  i n c r e a s e s  i n  
c a p e c i t y  have been l i m i t e d  t o  f o x s  o u t s i d e  s t m d u d  
urben l i m i t s .  B r o a d b z d i n ~  is o f t e n  c o z f i n e d  t o  
prociucts of a nazrow product  range end t h e  procedure  
f o r  o b t a i n i n g  p e m i s s i o n  t o  broadberrd is s i ~ i l ~  t o  
o b t a i n i n g  a l i c e n c e .  h en t r ep reneu r  e n t e r i z s  i c t o  a 

, - t ie l icensed f i e l d  i s  =till requi red  t o  e>pzoach the 
Gove-merit f o r  e??rovzl of f o r e < =  c c l l e b o r s t i o n  
agresment, impor t  of c a p i t e l  gooss ,  pnased 
mmuf a c t u r i n g  progremse and e n v i r c r z e z t e l  c l e a r e n c e s  . - zven t h e  requi rement  of registrel-,io?. ( r ~ e x t  f o r  
s t a t i s t i c a l  x p c s e s )  i n  ce l ic==sed  erezs is e f a i r l y  
cm5e-rsone ezd  t ~ m e  c0~1s.'irr~ 2rocezs .  



O v e r a l l ,  t h e r e  i s  a  s i g n i f i c a n t  ir,-rc\.enent ir, t h e  
po? lcg  environment f o r  i n d u s t r i a l  development,  and 
t h e  Government appears  committed t o  :hi3 course .The  
need f o r  f u r t h e r  change has been r e c o m i s e d  by bo th  
independent a n a l y s t s  and wi th in  t n e  Gcvernment (e.b-. 
t h e  Mid-Term Appra i sa l  of t h e  Seventh 5-Year P l a n ) .  
While t h e  pace and scope of change may have been 
f a s t e r ,  concern w i t h  ea s ing  of t h e  t r a n s i t i o n  have 
n e c e s s i t a t e d  a  more c a u t i o u s  approach. 

7 .  Karnataka s t a t e  must n e c e s s a r i l y  f u n c t l o n  w i t h i n  t h e  
frameuork of t h e  n a t i o n a l  p o l i c i e s .  The I n d u s t r i a l  
Po l icy  Reso lu t ion  of t h e  S t a t e  ( J u l y  1983) and t h e  

- - S t a t e ' s  r e v i s e d  package of i n c e n t i v e s  end conces s ions  -- 
f o r  i n d u s t r y  ( June  1988) b r i n g  o u t  the S t a t e ' s  
p r i o r i t i e s .  These must ,  however, be  viewed i n  t h e  
con tex t  of Karna taka ' s  acu t e  e n e r n  c r i s i s ,  t i g h t  
financial p o s i t l o n  and i n f r e s t r u c t u r a l  problems d u e  t o  
heavy c o n c e n t r a t i o n  of i n d u s t r y  around Bangalore  c i t y .  

8. Ka-vataka s e e s  t h e  r o l e  of t h e  S t a t e  a s  one of 
a c a t e l y s t  i n  promoting i n d u s t r i a l  development i n  

- -  d e s i r e d  a r e e s  th rough  p rov i s ion  of improved 
i n i r ~ s t n c t u r e l  f a c i l i t i e s  , r a t h e r  tin= throutzh d i r e c t  
investment o r  budge ta ry  suppor t .  Hajor  incentives under  
t h e  r e v i s e d  package a r e  s a l e s  t a x  exen?t ion ( f o r  t i n y  
en:! z a e l l  s c a l e  i n d u s t r i e s )  c r  aefe-me-,: ( f o r  m e d l m  
and l e r g e  s c a l e  i n d u s t r i e s )  f o r  f i v e  z o  seven  y e e r s ,  
&-d a s t a t e  inves tment  subs i ay  of 15 t o  20 ? e r  c e n t  cf 
:5e va lue  of f i x e d  a s s e t s ,  s u b j e c t  t o  n c n e t e r y  l i m l t s .  

9 .  The S t e t e ' s  i n d u s t r i a l  p o l i c y  e=,?he=ises d i s ~ e r s e l  of 
%xd~sz--y. znd p rov ide3  for &veie7~ez:  cf ~ b d a s t r ; , e l  
e s t a t e s  a t  v a r i o u s  g roh th  c e z t r e s  t o  p r o v i d e  the 
necessery i n i r e s t r u c t u r e .  ?he package of i n c e n t i v e s  
a??d concess ions  i s  e i s o  lip-ked t o  t k e  l o c a t i o n  of tbe  
i n d u s t r y ,  no i n c e n t i v e s  be ing  g e n e r a l l y  a v a i l a b l e  ia . 

Zone I (developed areas), w i t h  d i f f e r e n t i a l  r a t e s  and 
l i c l + ~  be ing  .=>plied t o  Z m e  U (develc?hg.z=ezsl Elld 
Z0r.e I11 ( i n d u s t r i a l l y  backward a r e e s ) .  



10. 'The indcstriel Policy also y;.fi~rised :he de\-elc>zer.t 
of smtll and Tiny industriesA(l,000 adli=ional crA--s to 
he set ap every mcnth), o:her indcztries based on humzn 
and natural resources available, acd intcstries which 
ere not power intensive. The electrocics industry 
(already drawn to the State due to c?imatic factors. 
availability of qualified technical personnel and 
location of similar units, scientific and research 
institutions, and other infrastructural facilities) is 
treated on a special footing and allowed full scope for 
development throughout the state, including the 
developed areas. The Karnataka State Electronics 
Development Corporation Lizfted [ E O N I C S )  has develcped 
India's first 'Electrocits City' ( a  345 acres 
integrated complex of small, mer!ium and large scale 
electronic units. supported by requisite 
inf restructure1 facilities) about 10 ciles oct of 

- -  Etengalore city:- This is proposed :o 3e ex?e=lded by 200 ' 
acres, while another slnilar coriplex is also pleased to 
come up neer tlysore city. The revised 2acka6e of 
incentives (1988) treats teleconmznicetiozs, food 
processing and biotechnology indcstries on per ~ i t h  the 
electronics industry, extending to then the aactage of 
incentives normally aveilable to =-its in tins *- indcstriallp backnerd erees (Zoze III) even when *nese 
are located in the develo~ed erees. Twe?_tr-ine 

'- .s?ecif ied inasstries have bee2 excluded from rne 
?u-~-iew of the new 2ackage of incerClves, inclui,izig 
power inte~sive units, wood besed inc~stries, Stete ~ ? d  . - 
Centrzl cndertakings, end e-7 :acus=--)- x i th  an 
; riveszaect -- in fixed essets cf =ore thez Zs.200 
millioz. ioczl enploymezt is se2~;ht t3 50 enfo.=rr2ged 
tkrougl? ircistence on 2rovisica cf et le~s: 80 per cezt 
of jobs la new ccits to locel ?e==le fcr es:it>e=e=tto 
Stete incentives. 

, ,,. izvestmeat 2 .  Tiry inccstries ere defined as ~ d t s  w'-" 
in 3lect aad machinery not excee5icg 35.200.ODO; 
s l l  * e-e 6 :  .=s u=irs xith 
investment in plant and nechir?ers not exceelhg: . - 
Bs.3.5  illi ion ( 4 . 5  =rLicz  ic case of 
enc3leries). 



1:. Earnataka s t a t e  r s  one cf t h e  first t o  have ic:roeuced 
t h e  conce?t of s i n g l e  vlndou agency f o r  s r e - r i n g  
c l ea rances  r e q u i r e d  by indus t ry  a t  t h e  r t a t e  l e v e l  es 
well  a s  t h e  d i s t r i c t  l e v e l .  This agency meets once a  
f o r t n i g h t  and t a k e s  c a r e  of a l l  a spec t s  concern ing  an 
i n d u s t r i a l  v e n t u r e ,  s o  t h a t  i n d u s t r i a l i s t s  do n o t  have 
t o  dea l  s e p a r a t e l y  w i t h  a  number of agenc ies  t o  get a l l  
t h e  s a n c t i o n s  and c l e a r a n c e s  requi red  i n  t h e  s e t t i n g  up 
of a u n i t .  

12.  A major c o n s t r a i n t  t o  i n d u s t r i a l  development w i t h i n  
t h e  S t a t e  is t h e  a c u t e  s c a r c i t y  of power ( t h e  power 
d e f i c i t  i n  Karnataka be ing  es t imated  a t  around 30 .6  p e r  
c e n t  i n  1987-8$). Re la t ive ly  high S t a t e  t a x e s  
( i nc idence  of s t a t e  s a l e s  t a x  i n  Karnataka i s  t h e  t h i r d  
h i g h e s t  i n  t h e  count ry tand  t h e  S t a t e  has  a  2 per c e n t  
e n t r y  t a x  on i n d u s t r i a l  i n p u t s  a s  wel l  a s  a t u r n o v e r  

- t a x )  a r e  - a l s o  r e ~ e r d e d  e s  a  i z p e d i x e c t  t o  t h e  - - 
development of i n d u s t r y  end trad,e. 

13. I n   general,^ wh i l e  i n  o v e r a l l  te,ms t h e  ?krzet&a s t a t e  
hes  moved down i n  an i n t e r - s t a t e  comparison of 
i n d u s t r i a l i z a t i o n :  t h e  r a t e  of 6 r o r ; t h . i ~  v e r y  good i n  
e l e c t r o n i c s  and i n  o t h e r  h igh  technology i n d u s t r i e s  
which =e n o t  power i n t e c s i v e .  Tie S t a t e  p r o v i d e s  an 
e x c e l l e n t  environment f o r  t h e s e  i n d u s t r i e s  l e r g e l y  due 

'- t o  i t s  i n f r e s t r u c t u r e  of s c i e n t i f i c  and r e s e e r c h  . . 
o r g a n i z a t i o z s  (Zanga lo re  is knokn e s  :ne 'Sc ience  
C i t y ' ) ,  end h e s  recognized  t h e i r  s t r a t e g i c  irn?ortance 
f o r  t h e  Si-' by f r e e i n g  them of l o c a t i o n e l  
c o z s t r e i n t s .  

3 .  CYIZ,  Yorth ly  Review of t h e  In&ien 5concm7, P.,-zil 
1988.. 

4 .  As p e r  l ieserve Bask of I n d i a  f i g u r e s  quoted by t n e  ., C o z d s s i o n e r  of C o m e z c i e l  Twtes, % a - n a t e ~ a  S t a t e ,  
h =I ~e -33z ia l  i ~ e n i e u .  

5 .  F,-o-s. % h i d  > l a c e  t o  z i x t h  p l ace  es p e r  a stetxrnent 
made by tine I n d c s t r y  and Tower K i o i s t e r ,  J .E .Pa te1 .  
in t k  S t a ~ e  L e g i s l a z i v e  Assembly cn June 3 ,  1958 
(Source:Eindu,  June  4 ,  1988-). 



14. A critical factor in the Indian policy environment 
which had been holding back the introduction of new 
technology was the high degree cf protection to 
industry. With the recent and ongoing opening up to 
competition, and a greater thrust to exports, a more 
favourable environment is being crested for technolo- 
upgradation. While increased necessity due to market 
factors is the strongest motivational factor for 
introduction of new technolo&y, ' rpecific policies 
influencing this development are the policies relating 
to foreign collaborations (financial and/or tec:ulicel), 
impo---t of cepital goods end indigenous research aad its 
comnercialization. 

-. . .. .- ~ .. - .. . 

15. To help in tine acquisition cf a?2ro;riete tec:=?olo&y 
from abroalq the Government of India is operating a 
schene czlled the "National Recister of Foreign 
Colleborations" (NXF'C). This covers tne conpilation of 
data 02 foreign collaborations and s?ecific anel3<ical 
studies on cifierent aspects of technolo= acq-isition 
such as choice and source of technol062'. aftexative 

,.meer.s of acqcisition, analysis of i~ported tec>sologies 
froa varioas angles such as firiancial, ecoxonic. legal 
and tec~ological, and a study of tne ~cixcsagicg of 
tecSnolo&y co~ponents to avoid their repezitive 
izports . Paother scheme, the "Techclo~y !.5so-~:iox 
a3d Adestezion Sche~e" (TiL.4S) strives Zo irr2rove t'ns 

C-.- level of ir.?orted technolorn in cse i~ co;;=try SF 
providing cetely:ic support for acceleri:ed a5scr;:ion 

,--&I cclts. end ace~ta~ion of tec~molo~ies bp the ind-s-" 

6. A &isc~csio= cn the foreigz coLllebcretiors 2olicr is 
contained in the next sactioz. 



* '  ! E .  Kith  r e g a r ?  t o  :rp:rt cf c a - ' - = '  ,-,-, foe':., &ne import- 
Export P o i i c y  19P5-56 i c x r ~ a c c e 5  zone oegree of 
l i b e r a l i s a t i o n  by p l a c i n b  on Cpen General Licence ( K L )  
s e l e c t e d  i t e m  of machinery and equipment n o t  
domes t i ca l ly  a v a i l a b l e  bu t  requi red  t o  improve t h e  
q u a l i t y  of p roduc t ion  and t o  upgrade techno lo,^. These 
i t ems ,  however, r e l a t e d  mainly t o  a  few i n d u s t r i e s  
a s se s sed  t o  have s i m i f i c a n t  expor t  p o t e n t i a l .  
F u r t h e r ,  t h e  Union Budget 1985-86 reduced p r o t e c t i o n  by 
lowering d u t y  on p r o j e c t  imports  t o  5 S % ,  on f e r t i l i s e r  

'machinery t o  ze ro ,  and on power p l a n t s  t o  25%. 
P r o t e s t s  by indigenous menufacturers r e s u l t e d  i n  some 
back t r ack ing  i n  1987 with  p r o j e c t  i m ~ o r t s  du ty  be ing  
r a i s e d  t o  e5%, f e r t i l i z e r  machinery du ty  t o  15%, and 
power p l a n t s  (below 50 HW ca?ac i ty )  t o  35%. 
Hodern isa t ion  i n  c a p i t a l  goods i n d u s t r i e s  has been 
encouraged th rough  a n o t i f i c a t i o n  of 120 i t ems  of 
c a p i t a l  equipment which could be  imported a t  a 
conce=s iona l  import  duty of 35 p e r  c e n t  under IDBI 's  
Technolohy Upgradation Scheme. 

2 

17 .  The r e c e n t l y  announced (March 1958)  Im?&t-Export 
P o l i c y  (1988-91)  carries f o r w a r d  t h e  . t r a d e  
l i b e r e l i s z t i o n ,  w i t h i n  t h e  c o n s t r e i n t s  of domestic 2nd 
e x t e r n a l  r e s o u r c e s .  P e m i s s i b l e  i m s o r t s  under E L  have  
been i n c r e a s e d  by 745  i t e n s ,  i nc lud ing  99 i tems of 

. c e g i t e l  goods most of which r e l a t e  t o  t h e  e l e c t r o n i c s ,  
t e a  and s i l k  i n d u s t r i e s .  Another bold  s t e p  i s  t h e  
fo rmule t ion  of a scheme pe -mi t t i ng ,  f o r  t h e  f i r s t  t i m e ,  
i x 2 o r t  of s e l e c t e d  c a p i t a l  goo65 wi thout  c l e a r a n c e  from 
t h e  a n g l e  cf iodigenous a v e i l e b i l i t y .  T k i s  scheme i s  
r e s t r i c t e d  t o  zlenc5acturer  expor -e r s  cf E ceeain  
- 4  r . 4  -..- . .  s i z e ,  eqd t h e  Gcverr-~en: hes tened  t o  c o s t e i n  
t h e  ? o l i t i c a l  f a l l o u t  5y c l a r i f y i n g  t h a t  t h e  
?er ; i f s . s iox  would be given on ly  on a  c e s e  by c a s e  
be*. i joweve ,  tze e n m e  b 2 s i g r L 5 i c z n t  d e ~ z r t u r e  
from t;le p r a c t i c e  of r e s t r i c t i n g  i m c r z s  t o  p a - e i c u i e r  
i t e n s .  of machine- n o t  a v a i l e k l s  i n  t h e  c o u x r y .  T i e  
Technice l  Develo2ment Fund Scheze, e l lowing  i z p o r t  of 
technology end c e p i t a l  goocs by e x i s t i n g  i n d u s t r i a l  
= i t s ,  hes been f u k t h e r  l i b e r a l i s e d  i n  A 2 r i l  1995.  



- 16. The e x p e n d t c r e  cf recogy.ized ir.-h@n_.e ;A3 uzicz in - - Inenstry is ectinated to have increzstd fro= ZS.L 

billion in 1990-El to Rs.6 billion :n :??'--c? " . c 
encourage PAL! activities t h e  Gouerrsezt a3lcus 
Liberalised i ~ > o r t  facility to ail recogzised PAD unizs 
for irnp0rtir.f. tneir full requirenents cf te=hical and 
professional equipment, raw materials, cowonents and 
spare parts on OGL (subject to actual user condition). 
lroport of know-how, design, consultancy etc. upto a 
value of Rs.10 million is also allowed to in-hocse R k D  
units meeting certain conditions. Public funded F&D 
units are further allowed customs duty exemption on 
their izports upto specified liaits. Fiscal incentives 
for scientific research earlier provided through 
weighted tax deductions have been discontinued, but 
expenditure on in-house research and contributions to 
not-for-profit scientific research e=sociations 
continue to be tax-deductible, while the incone cf the 

. ~ . .  sciectif ic research - essociatio~s is- exercpt-- frcr - t a x  
(subject to certein conditions). 

19. To encourege co=iercialisation of ?AD effo-rts, end to 
essure businesses %hat they would be eble to cbtein en 
industriel licence to co,mercialise tne resclts of 
their il&D ef f o--t , the Government allows iref erential 
treatment in licecsing for ccraercial exploiteticn cf 

'- in-nocse F&D results to noa-?ET-P and occ-FZ24 
com?enies. There is elso a provision for aelicenzing 
of indcstries set up on the besis cf P=lo~;how 
develop& by the applicant's in-hocse ? ~r ' , t ,  cz 
obxtined frcm a H ~ t i c n ~ l  Laboratory cz ~3 a=;rove6 ?a - 
&:it (though this does net also extead to E.13 ZXC 22% 
coxixnies or for item reservee fcr the -tic sectoz 
ortne ssell scale). A higher then nc-=el ce;recietica 
ellowence is elso allowed 13 tex cor.?:=erica on 3123% 
tin6 rnachinerf instelled for nencfectcre cf s c d s  Sesed 
on i~~digeno:~ te=hnoio~. 



f 

.-, n ". , . .ne  f inancih? institutions have a r.zr.Ser cf schemes to 
, ticn as6 .=rcnVloe f inan-es for tezhnolop E--6"e 

msdernisation. Notable among these are conce=cicn&? 
loans from the Technical Developnent Fund (TDF). 
t!o&ernisation P.ssistance Scheme, TecfL?olom Upgradation 
Scheme (TUS) and Textile Modernlsation Fund Scheme. 
m *here is a Technical Assistance Fund (TM) to finance a 
wide range of promotional activities like preparaticn 
of techno-economic surveys, entrepreneurialship 
development programmes, research projects and research 
institutions in the field of. industrial economics, 
su~port to Technical Consultancy Organizations and for 
upgradation of the skills of State-level institutions 
concerned with industrial development. Tnere is also 
an interest subsidy scheme for encouraging the adoption 
of indigenous technology as well as a concez~ional loan 
scheme for assisting in development of technolo&y 
through in-house F&D efforts. -. - 

. -. . . - .  - . - . . 

21. While funds for commercialisation of- laboratory 
rese-rch are scarce, recently a number of schemes have 
been set up by institutions to tackle this problem. 
These include essistance provided by the National 
Reseerch Development Corporation (tasked with trs-sfer 
cf technolo- from public funded leboratories end 
zeseerch institutions), the Risk Capitel a d  techno lo^ -. rlnance Corporation, the Technolorn Development and 

>.isf~-~ation Company of India, end the IDSI's Venture 
Capital Fund. . 

2 2 .  - :or inproved information flow the Netionel 
Infor;latFon System for Science end Tecknologs (fi1CS.i.T) 
Frogrme envisages prornotio~l end s u l p o r t  to t:?e 
cevelclaent of a compatible set cf kfonation systens 
on seience end techno lo,^ 2nd interlinking of these 
irto a network. 

23. 7 in order to provide a stimclated enviro-dent for 
cozve-ing besic reseerch fin6ings into coc=lerciells 
viable products end for creeting a facility nucleated 
e - o m c  ececesic or repeerc'n Fr.stitut.Lors, Science and 
Te=i-inoloa Entrepreneurs Parks (STes) ere being set up 
on tne lines of Science Perks in U S A  and UK. Six sucn 
?ez-ks are coming up in RacbL ((PihP:), Tarapur 
(Zehareshtra), Tiruchirapelli (T&l Hadu), Kacpur 
(i'ztar Preaesh) , 3ysore (Re-qeteke) e ~ d  Calcstta (Xest 
Sengel), while 5 other institutiocs ere getting su?aort 
for prozlotional and pre-operative expenses for the 
estaSlis;ment of STEPS. 



. T e r m  of f s t e n t ,  which is 15 t o  20 s e z r s  i n  most 
c o u n t r i e s ,  i s  1 4  p e a r s  from d a t e  of p a t e n t  i n  India 
(Except f o r  "food,  medicine o r  drug subs tence"  where 
it is 7 y e a r s  from d a t e  of p a t e n t  o r  5 y e a r s  from 
d a t e  of s e a l i n g ,  whichever is s h o r t e r ) ;  t h e r e  is no 
p rov i s ion  i n  Ind ian  law enabl ing  e x t e n s i o n  of t t - rm.  

. I n  I n d i a ,  only  p roces s  p a t e n t s  a r e  al lowed i n  cese 
of "food,  medicine o r  drug" suSs tance  , and " o t h e r  
subs t znce  prepared  o r  produced by chemical  
p r o c e s s " ; e l s o ,  burden of proof of i c f r i ngemen t  is on 

- . t h e  p a t e n t e e  though t h i s  i s  d i f f i c u l t  t o  p rove  i n  
.7 -- c e s e  of p roces s  p a t e n t s  - Thi s  n e l e s  p a t e n t  

p r o t e c t i o n  s u b s t a n t i v e l y  weaker i n  t h e s e  c a s e s .  

. &.et is 2 e t e n t a b l e  under i nd i en  law mey e l s o  be  n c r e  
r e s t r i c = i v e  2s Ind ian  p e t e n t  ~u thor i : i=s  2nd COC---S 

con t inue  t o  a a p l y  the 'vendeble produc t '  t e s t  which 
nes undergone much cnenge i n  t h e  z e c h o i o & i c a l l > -  

, . more advanced c o u n t r i e s .  

- Grer.ting c:' p e t e r t s  no-rnally takes =ro--n& J 
...e--. - -- - i-=% -A bte C? j u g  t o  t s ~  &=r: of so,Qing 
( s z i l l  feizly l ong  jut a co?.sidere5le i-,?roveaea% 
ovez the 4 t o  5 -yee=: >e=iod ti" e few Y P _ = ~ S  beck) -  
C o ~ L i d e n t i a s t y  of Mc,?a&.ion w i z n  2a te r . t  cff i c e  
S e f o r e  +=csp tence  of cozp1et.e s p e c L f i c e t i o ~ , s  is vers- 
ki&k. 

??erne+ i z r  in+r iame~* 2s *-31ia C'SZ~ >TCPC- 

.A" k-hich Fs f&r 2nd reesonable  t o  t h e  pateritee, 5.- 
i i ,,me c o ~ ~ m i n ~ .  



. . t i a i i e  z t a z n t c r y  p r o t e c t i o n  ? e l =  th sn  in deveicped 
c o u ~ r r i e ~ ,  t h e  degree  of p r a c t i c e 1  s r o t e c t i o n  i s  videlr 
pe rce ived  t o  be conf iderab ly  more t h a n  p r o \ ' i c e i n  1 2 ~ .  
e s  t h e  General  s t a t e  of technolc,7'  does n o t  perrr,it 
firms t o  s e t  up product ion f a c i l i t i e s  f o r  medium o r  
h igh- technology  produc ts  wi thout  haxring f u l l  d e t a i l s  of 
d rawings /des igns  and technical a s s i s t a n c e  i n  p u t t i n g  up 
t h e  p r o j e c t .  

25 There a r e  ve ry  few s p e c i f i c  meesures w i t h i n  t h e  S t a t e ' s  
e n b i t  w i t h  t h e  p o t e n t i a l  f o r  d i r e c t l y  i n f l u e n c i n g  t h e  
p o l i c y  environment f o r  i n t r o d u c t i o n  of new t e c h n o l o l ; ~ .  
The l a r g e  number of l ead ing  r e s e a r c h  and e d u c a t i o n a l  
i n s t i t u t i o n s  i n  Karnataka S t a t e ,  and t h e  encourego,mtnt 
be ing  g iven  t o  e l e c t r o n i c s  and o t h e r  h igh  t echno lo rn  

. . . . . . . . i n d u s t r i e s ;  a r e  t h e  main ways i n  which th is  e f f o r t  i s  
-. - . - - . . . . . . . . . su?por tec . -  . - i n  - Kerne tek~ . -  -----The techqoloa3. 

t r a n s f e r / i n d u s t r y  i n t e r f a c e  depa*rnents of t h e  I n d i e n  
I n z t i t u t e  of Sc i ences ,  t h e  C e h t r a l  Food Technoloss  
Reses rch  I n s t i t u t e ,  Ind ian  Space Reseerch O r f e n i s a t i o n .  
Na t iona l  Aeronau t i ca l  Laboratory e t c .  p r o v i d e  t h e  
p o t e n t i d  f o r  ex tending  r e s e e r c h  f i n d i n g s  t o  i n d u s t r y  
end u s i n g  r e s e e r c h  i n s t i t u t i o n s  t o  meet i n d u s t r y  needs .  
T'ne s e t t i n g  up of t h e  Technology Development and 
Info-?nation Coz?eny of I n d i a  w i t h  n a t i o n a l  h e a a q u e r t e r s  

. ' - i n  B a n ~ e l o r e  should  &id  t h e  effort by f a c i l i t e t i n c  
a v e i l a b i l i t y  of funds  es wel l  es t e c h n i c a l  i c f o - n a t i o n .  
Pa e e r l i e r  S t a t e  scheme f o r  s u b s i d i z i n ~  procurement of 
'knowhow by i n d u s t r y  hes  been d i s c o ~ t i n u e d  i n  t h e  newly 
mnounced pecirage of i n c e n t i v e s ,  b u t  i s  u l i k e l y  t o  be  -. L - s e d  - as it hzd repo-rtedly n o t  bee2 used zuch. 



26. The polizy relating to fore:- cclle~crzt~c~s 
(investment and technical knowhor;) is ce%errr.ined 
entirely by the Centre. Foreign investnest :s dlowed 
on a selective basis, in a wide range of sectors, end 
equity participation is normally restricted to l e z s  
than 40 per cent. Higher equity is however pe-mitted 
in areas of high technolopy or where there is a specie1 
contribution to exports. Companies with foreisn escit5- 
participation below 40 per cent ere ~enerells trerted 
on ssr with wholly Indian conpanies; cozpanies -5th 
forei& equity in exces of 40 per cent (corznonls k n o w  
es FEW companies) are only pe-rnitted to grov in 
specified sectors. 



2 6 , h--: e :, " ,.]ere i s  l i t t l e  chenge ic =he b t z i c  psllc!, .  
r e c e n t  y e e r s  have seen a  more l i b e r t l  at:it.ude cn t n e  
3 r  of t h e  Government tor;ards i c r e i g n  cc?1aborat ior :s  
i n  t e r m s  of p e n i t t i n g  imports  of :echnciogy a n d  
s i r x p l i f i c a t i o n  i n  procedures .  The nazber  of fo re ign  
c o l l s b o r a t i o n  s;provsls have pone UP z h a r p l s  f  ram 
around 300 p e r  y e a r  till 1960, t o  590 i n  1982 and 1 C 2 4  
in 1985. There has  been a  rnarzinal d e c l i n e  t o  557 i n  
1966 and 653 i n  1987. While t h e  t ime  consumin6 p roces s  
f o r  t a k i n g  on record  of f o r e i m  c o l l a b o r a t i o n  
agreements  have been d i spensed  w i t h ,  and o t h e r  
a d m i n i s t r a t i v e  s i m p l i f i c a t i o n s  have been i n t r o d u c e d .  
t h e  Prime H i n i s t e r  hes  promised t h a t  f u r t h e r  
s i m p l i f i c e t i o n  i n  p r o c e s s e s ,  end epeeding UP of 
p rocedures ,  would be  e f f e c t e d .  

- . - - -. . . 79: Recent ly  ( J u l y  1988) ,  t h e  Governaent decided t o  ex tend  
t h e  p e r i o d  of r o y e l t y  payments from t h e  e x i s t i n g  f i v e  

.. .... y e a r s  t o  seven y e a r s .  A h i g h e r  p e r i o d  of r o y a l t y  
payments could a l s o  be cons ide red  where t h e  f o r e i m  
c o l l a b o r a t i o n  pro>ose ls  pertain t o  high technology  
e r e z s  ~ ? d  i n  c e s e s  where t h e  t e c h ? o l o m  aadoption would 
i n v e r i a b l y  t a k e  a longe r  t i m e .  Also,  t n e  Gove rmen t  
has  dec ided  n o t  t o  i n s i s t  on s t r ic t  compliance w i t h  t h e  
pnesed menufactur ing programme (?,kP) where import  

>. 
c o n t e n t  has  a l r e a d y  been reduced t o  30 2 e r  c e n t  ( a s  
a g e i n s t  t h e  e a r l i e r  requirement  of r e d a c t i o n  t o  1 0  ?er  
c e n t )  . h o t h e r  s i g n i f i c a n t  change is t n e  Government 
d e c i s i o n  t o  encourage f o r e i g n  e q u i t y  pe-Ttci?ation a s  
>z=-t of t h e  fore:= c o l l e b o r e t i o n  - ~ r o ? o s e l ,  r a t n e r  t h a n  
t o  07% f o r  o u t r i ~ h t  p u r c h ~ s e  of t e c h o l o m  o r  
ccz?one?.ts f o r  ex-cut ing p r o j e c t s  on 3.E b a s i s .  Th i s  
i s  bring  done t o  f a c i l i t e t e  a  r a ~ i d  t z s a s f e r  of 
tech..r.=lo= end t o  er.sGre con t inued  f l o r ;  of t e c h n o l o m  
u ~ ~ r + C e ; i o c s  c e r r i e d  o u t  by f o r e i m  c c l l e b c r s % o r s .  



30. Tne roie cf :he CTD project in ~ ~ : i c y  diil~rae.~poiic~ 
change is strategic but must necessarily be subtle. 
The activities sponsored by USAID during the project 
development ph+se seem to have influenced Karnataka 
State's policy fo-mulation, with the recently znnounced 
package of industrial incentives/concessions accordinb 
special treatment to the high technology indcstries 
identified as having special potential in the State's 
developmental context. 

31. @n a 'continuing basis, the specific arces in wnich 
the CTD would seek to influence policy dialogue/policg 
chenges heve not been pre-identified. These ere 
expected to emerge out of the activities cf- the CTD.- 
such as the national semlners ~rc>osed to be orz~zized 
ennually in each foccs area. The CTD is rlso ex?ected 
* *o influence policy through the mezbers of i%s - Gover~ing Boerc, Steering Co~dttees and rocus Grou~s. 
The pocition of tnese menbers in Goverxzen: and in 
indastry would enable CTD to exercise this izfluence 

u- --y. witnout a fomal mandate to cover this ac"\-" 



.~ 
Cmdit Si Invesb~~enl Corpn:ation of / nisalions. al?d ollrcr i&litulions.'ln 
lndia {ICICII. the TDICl's mandate ' wppofl of its activities, TUICI has 
roes bevond fi:~ancln!: tcchnt.!oc\. / ;tarred forcinc I i l r k s  with R&D es tab  .. ~ ~ 

... . . ~ ventures. to inclubc tccllno- lishments. industry nssociations. 
manaperial supper( remices. panicu- I financial institutions in lndia and 
larlg ior its \.eiiure capital clirnls in I abrcnd, and promotional agencies at 
the smali nnd mcdium src!ors. Tcch- ! thr  staic and central level. 
nolog?. suppon senices will i~rcludr ! TUICI's oriprls date back lo 1986 
p idance  on marke:ing. pcncr,! nnd i wher. the ICICJ scl u p  n vcnlure upil .  
finance management - areas where / a! division at Bombay. The expcri- 
first-generation enmprcneurs tend to cnn: ga~ned over a shon period in 
hE weak. / o u c r a t i i  bo:h the vcnture ca~itn! 

T he B a n p l o r ~ - b a z c ~ T c c I ~ ~ ~ o ! o ~  san. TDlCI'rn leclmolon information I 2.500 small. medium and Iavi liii!~.+:: I Development (. lnfomm?~on Co. and consuhann service will primari- I companies in t11r indus:rw. .I  an:^ 

ol India Ltd. ITiliCll is now rn / 1y comfrlrrncnt its techndog?. venture "Tuese inslitul~ons illslr-.! r:-r:i!*-:! 
business. ln fact. it has h e n  clop pin^ I capital flnancc activit~es and. in 
away at a gnod lick since it Lirked off coursp of time. also serve an indcpen- 
on I lulv. I'romrflnd hv thc !r.dustrial I den! clirnlr4r: i i~dusus.  R&D oxa-  

I I 
I 
i 
i 

"It will not be the usual one-tlme. I &I the ~ m p m  In: ~ d v x c c n c n l  of 
one-shot consultancy b.~: u 'hand. ( Cornrnerc~a! Tezhnolop [PACT - a 
holo~nr '  form oi samoz, to UI: en. sclmne io: ~ romol in r  IndoUS lomt 
tsepre&ur until t h e ' r k  techno lo^ 
sans functioning in the mm!.e:- 
place," says TDIU's president P. 
Sudarsan. earlier head of technolom 
transfer and indusm: coopera:ion a: 
h e  Iniian Space Research Organisa- 
lion. 

\Vhat TD13 proposes to do is lo 
a s s i p  a pal-time team comprising. 
typiu!ly, 2 t eho log i s t ,  a profession- 
al managernen: consckan! and its 
own execctive coord~na:or. 13 3rc.- 
ride the n e c e s s q  sup?o?, In suih  ! \j enueprcneurj. TDlU is alsc ;riannlng ; 
lo set up h technolop in!omatior. ' ' 
na:rwrk whose ukimate aim wi!I be I ' %3P.?saB E W r r ; n C  - 
lo help any prospective use: oi a pr.. ; 

icular t e c : m o l c ~  to c ~ ?  WJ! a kiriy : r.en!=es ir: P.&D in India) showed 
xxnprehensive evaluation withcx: : th:e was both a need and a vast 
p i n g  dLvu<? the tedlolls an2 !m+ : pstential lo: technolog financing. 
:onsumins process of s e m b  m: evh- i This prsmple2 IUCI 1s iorm a sepa- 
luation. ; rare cornpay to pursue this activit? 

The accent in TDlZ's vezture ! more iul!?. The resuk: TDlG. 
=pita1 scheme, says Sud+isz:. is on ; 7i?e T D U  haq presently an extho- 
: e h o l o a :  venture iinancin? m i  on ; rised crpit;.l of Rs 20 a r e s  and a 
~ndigenous t r h o l o s  deve!opmen:. : paid-up capital of Rs 2 crores. The au- 
h other umds.  'iE)lC! is no: s mere : ~horised capitel will. in due course. 
venture capita! f inancin~ co rnpay  I hc rased to Rs 40 cores  to Rs 50 
md is thus dfierent &on the ventuv mores. .%put iron ICIC?. the TD!U is 
=pita1 b . d s  pmposed or instituted : lii:cly to secure q u i v  participation 
?y outfits like Canbank F~nancial Ser- / h e  indcsviel Dsvelcpmen: 
vicesSB1 Capita! Markets. Grindiays' I B A  oi indii.. the \So:ld Bank. the 
hdia Investmen! F w d  i n d  t i c  E s i  : A s i a  Der.e;qmcn: Ed.. iCW [a 
3pi:al and Techr.o!o~ Fin-xe  Crr- 'st'cs: G c m x  Develo?rnen: Bmk!. 
ooraiion. Or. so it cialm-. & !k Cornmon\~:dL? Dcvei3p- 

Blend of i n s m e n t s  L%z:a!!?. 
howeve:. it will be a ole% d :ir-I: :Y:: 
o! ';2e tluse i~nz-.z~al :?::~:::c:::~ 
.!.:cordin5 10 S 3 1 z j i 7  72::: : :L-~s: 
fo: vcn:wc c+::a! iu?::::; i~r:::; 
1988-85 is k c  3 c-c~r  >? & 5-t 
ao:e,. rising :o % 3 cmrrs :;is :ii . . =-re. in 19E9.90. Tn:. T c  V..,..,.. '-.-'- .+..L. --..-:-- 
Ip correspond to 3C prole:!! 1:: :+a- 
89 k?d i C  ir, 19EQ.9C m::! t.;!:. 2:s: 

operations hndk: ?.iF. ' 

Sud=san opines h a ;  fnr r-c2:i;:e 



Listed below are statutory c r i t e r i a  applicable to: ( A )  F% funns generally; (5) 
(1)  Development Assistance funds only; or (E) ( 2 )  tne  Econmic Supp3r: Fund 
on1 y. 

A. GENERhL CRITERIA FOR COUKTRY ELIGIBILITY 

1. FY 1988 Continuing Resolution Sec. 526 
has tne Pres~oenr  c e r t i f i e d  ro  rne N o  
Congress t ha t  the government of the 
recipient country is  f a i l i n g  t o  
take adequate measures t o  prevent 
narcotic and psychotropic drugs o r  
other controlled substances 
micn  are cult ivated,  produced or  
pro:essed i l l i c i t l y ,  i n  whole o r  i n  

-. par:, i n  suc.7 cauniry or  transported 
througn such country, from being 
sold i l l ega l ly  within the ju r i sd ic t ion  
of such country t o  United S ta tes  
Governoent personnel o r  t n e i r  
dependents or  from entering the  
Unfted States unlawfully? 

2 .  Fkk Sec. 481 ( h ) .  (This provision applies 
ro essisrance o? anv k i n d  oroviaed bv 
grant, s a l e ,  loan, ?ease,  &edi t ,  

- 
guaranty , or  insurance, except assistance 
f ro3  the Child Survival F u n d  o r  re la t ing 
t o  international narcotics control ,  
d i sas te r  and refugee r e l i e f ,  o r  the 
provision of food or medicine.) I f  tne 
recipient  $ 5  a  "major i l l i c i t  d r u g  
proaucing country" (definec! es  a  country 
producing during a  f i s c a l  year  a t  leas: 
f i ve  nezri: 3 n s  of opiun o r  500 metric 
tons of cocoa or  marijuana) o r  a  "major 
d rup  t r a n s i t  country" (oefined as  a  
country tha t  is a  s ign i f i can t  6 i r ec t  
source of i l l i c i t  drugs s ign i f ican t ly  
a f fec t ;  n~ the United Sre tes ,  througn 
mich  such drugs are  transported,or 
through wnicn s ign i f ican t  s m s  of 
d rup re l a t eb  prof i t s  are  laundered 
vi tn  the knowledge o r  complicity of 
the g o v e m e n t ) ,  has the President i n  
the K i t C h  1 International Narcotics 
Con:-01 S t r c t e ~ y  repor: ( Ih'XR) 
deternined and ce r t i f i ed  t o  the  CoilgreSS 



( w i  tnout  Congressional enactment, wftnin 
33 days of continous se s s ion ,  of a 
r e s o l u t i o n  disapproving sucn a c e r t i f i -  
c a t i o n ) ,  o r  has the  Pres ident  de t emined  
and c e r t i f i e d  t o  tne Congress on any 
Other da t e  (witn enactment by Congress 
of a  r e s o l u t i o n  approving such 
c e r t i f i c a t i o n ) ,  t h a t  ( a )  during t h e  
previous y e a r  the  country has 
cooperated f u l l y  with t h e  United S t a t e s  
o r  taken adequate s t e p s  on i t s  own t o  
prevent  i l l  i c i t  drugs produced o r  
processed i n  or  t ranspor ted  i n t o  t h e  
United S t a t e s ,  and t o  prevent and 
punisn drug p r o f i t  laundering i n  t h e  
count ry ,  o r  t h a t  ( b )  the  v i t a l  nat ional  
i n t e r e s t s  of tne United S t a t e s  r equ i re  
M e  pmvi  s i  ons of sucn a s i s t a n c e ?  

... -. - . . . . . - . 
3. Drua ~ c t - ~ e c .  2013. (Tnis  s ec t ion  

appf i e s  t o  t n e  same ca tegor i e s  of -_ , 
a s s i s t a n c e  sub jec t  t o  tne  r e s t r i c t i o n s  
i n  FAA Sec. 481 (h) ,  above.) I f  r e c i p i e n t  
country i s  a  "major i l l i c i t  drug 
producing country" or  "major drug-  
t r a n s i t  country" ( a s  defined f o r  t h e  
purpose of FA& Sec 481 ( h ) ,  has t h e  
~ r 6 s i d e n t  submitted a  r e p o r t  t o  Congress 
l i s t i n g  such country a s  one ( a )  which, ( a )  No 
a s  a  m a t t e r  of government pol icy ,  
encourages or  f a c i l i t a t e s  t h e  production 
o r  d i s t r i b u t i o n  of i l l i c i t  drugs; 

' . ( b )  i n  which any sen io r  o f f i c i a l  of t h e  ( b )  No 
government engages i n ,  encourages, or  
f a c i l i t a t e s  the  production o r  d i s t r i -  
bu t ion  of i l l e g a l  drugs; ( c )  i n  wnich ( c I  No 
any member of a  U.S. Goverrnent agency 
has s u f f e r e d  o r  been tnrea tened  witn 
v io lence  i n f l i c t e d  by o r  w i t h  t h e  
compl i c i t y  of any government o f f i c e r ;  
or  ( d )  wnicn f a i l s  t o  provide ( d )  N O  
reasonable cooperation t o  lawful 
a c t i v i t i e s  of U.S. drug enforcement 
a g e n t s ,  un less  t h e  Pres ident  has 
provi ded t h e  required c e r t i f i c a t i o n  
t o  C o n y e s s  per ta in ing  t o  U.S. nat ional  
i n t e r e s t s  and t h e  drug control  and 
cr iminal  prosecut ion e f f o r t s  of t n a t  
country? 



4 .  Fkk See. 6?3(c).  If ass is tance i s  
i o  a  aove rmf i f .  i s  the cwernnent l i ab l e  
as d e k o r  or  unconditio&l guarantor on 
any debt t o  a  U.S. c i t i zen  f o r  goods or  
services furnished or  ordered wnere 
( a )  such c i t i zen  has exhausted available 
legal remedies and ( b )  the debt is not 
denied o r  contested by such governnenr? 

5. FAA Sec. 620(e)(1) .  If ass is tance is 
1.0 a govermni., has i t  (including any 
government agencies or  scbdi visi ons) 
taken any aczion which has tne  e f f e c t  
of nationalizing.  expropriating, or  
otnerwi se seizing ownership o r  control 
of property of U.S. c i t i zens  or  e n t i t i e s  
beneficially owned by them witnout 
t a k i n g  s teps  t o  d i s m r g e  its Obligb 
t ions  toward sucn c i t i zens  or  e n t i t i e s ?  

6. FAA Sec. 620(a) ,  620( f ) ,  620D; FY 1983 
Con;i nu1 ng Resoi uflon Sec 512, -. 

1s recipient  Counxry a  C o ~ u n l s t  country? 
If so.has tne President detennined t h a t  
assistance to  the country is v i t a l  t o  the 
securi ty  of tne United S ta t e s ,  t n a t  the 
recipient  country i s  not controlled by 
tn6 - i  titernzti onal Carnunis: conspiracy, 
and tna t  such assistance will f u r the r  
promote tne independence of the  recipient  
conntry fro? in i e rna~ iona l  c o m u n i s ~ ?  
Will a s s i s z n c e  be provided d i r ec t ly  t o  
Anscla, Caz~odia ,  Ccba, I raq,  Libya, 
Viernas, Soutn Yemen, Iran or  Syria? 
Kill a s s i s ~ a n c e  be provided t o  
Afonanis&?n or  Mozan3ique without a  waiver? 

-. . i .  rn4 Stt. 523( j ) .  Hzs t n e  courrtry per- 
miT-,ea or  fa l led  t o  take adequate 
measures t o  prevent the damage or  des- 
trc-+: , , ,on, by noS action,  of U.S. 
property? 

8. Fkk Sec. 62O(l ). Hss tne country 
i a i i e a  t o  en ie r  in to  an inves+&ent 
guaranty agreement wi t n  O? IC? 

Recipient i s  not a  
Comunist country. 
Assistance wil l  not 
be provided t o  otnsr 
counrries cize:. 
Assistznce k+l j  C 3 f  

be provi ded t o  AigL6- 
nisZn v i t h 0 5  a  
c e r t i i i c e t i o r .  

Nlk. No such apreeaent 
is known t o  ex i s t ,  hob+ 
ever. 



9. F& Set. 62Oio); F i s n e m n ' s  P r &  
t e c i i v e  A;: of i 5 ~ 7 ,  a s  anenoec, Sec.5. 
7 a i  has tne  country se i ze0  o r  imposea any . - .  
penal ty o r  sanc t ion  aga ins t !  any U.S. 
f i s n i n g  vessel because of f ~ s h i n g  
a c t i v i t i e s  i n  i n t e r n a t i o n a l  waters? 
( b )  I f  so ,  has any deduction requi red  
by tne  Fishermen's P r o t e c t i v e  Act  been 
made? 

lR  FAA Sec. 620(a); FY 1988 Cont inuins  
Resolu i ion  Sec. 518 ( a )  Has t n e  
govern-ent o: tne  r e c i p i e n t  country been 
i n  d e f a u l t  f o r  more tnan six months on 
i n t e r e s t  o r  pr inc ipa l  of any loan  t o  
t h e  country under FAA? ( b )  Has t h e  
country been i n  d e f a u l t  f o r  more than 
one y e a r  on i n t e r e s t  o r  p r inc ipa l  on 
any U.S. l oan  under a  program f o r  which 
t n e  FY 1988 Continuing Resolut ion 
appropr i a t e s  funds? 

11. FAA Sec. 6 2 0 ( s ) .  If  contemplated 
a s s i s t a n c e  i s  o e v e l o ~ n e n t  l oan  o r  from -~ ~~ ~ 

Economic Su~por :  Fund, has t n e  
Adini n i s t r a t o r  taken i n t o  account  t h e  
percent  of tne  coun t ry ' s  budget and 
a m h n t  of t n e  coun t ry ' s  f o r e i g n  
exchange o r  o tne r  resources  spen t  on 
m i l i t a r y  equipment? (Reference may 
be made t o  the annual "Taking I n t o  Cow 
s i d e r a t i o n "  meno: "Yes, taken i n t o  
account by the  Administrator  a t  t h e  
time of approval by of Agency OYB." 
Th i s  approval by the  Adni n i  s t r a t o r  
of the  Operational Year Budget can 
be the  bas i s  f o r  an a f f i r m a t i v e  answer 
during t h e  f i s c a l  y e a r  unless  s i g n i f i c a n t  
changes i n  circumstances occur) .  

12. FAA Sec. 623(:). Hiis t h e  country . 
severe0 o i p i o n a t i c  r e l a t i o n s  w i t n  t h e  
United S ta t e s?  If so ,  have r e l a t i o n s  
been resumed and have new b i l a t e r a l  
a s s i s t a n c e  agreements been negot ia ted  
and entered  i n t o  s ince  such resumption? 

( a )  h'o 

N/A. Ass i s t ance  
furn isned  wi l l  be 
from n e i t h e r  source 



13. FhL. See. 6?3(u) .  Nnz: i s  t n e  pa-ment 
s r a=cs  o i  tne  country 's  C.K. obl iga t ions?  India i s  n o t  i n  a r re ' r s  
I f  t h e  country i s  i n  a r r e a r s ,  e r e  such on i t s  U.K. 0 3 l i y r t i o n s  
a r rearages  taken i n t o  account by the A I D  
A h i f l i s t r a t o r  i n  d e w n n i n i n ~  t n e  c u r r e n t  
A I D  Operational Year Budget? (Reference 
may be made t o  t n e  Taking i n t o  
C E N ~  d e r a t i  on rnenc~) . 

14.FAA Sec. 620A. Has t h e  P res iden t  deter- 
mlnea t n a t  t h e  r e c i p i e n t  country g ran t s  H o 
sanctuary from prosecution t o  any i r c  
dividual  o r  group which has  ccImit ted an 
a c t  of i n t e rna t iona l  t e r ro r i sm,  o r  
o t n e n i s e  supports  i n t e rna t iona l  
te r ror i sm? 

1 FY 1988 Continuinc Resolut ion Sec. 576 
- . h a s  tne  c o u n ~ r y  been  place^ on i n e  11s: . - 

provided f o r  i n  Sect ion 6 ( j )  of tne  N o  
ExDWt Administration Act of  1979 . . 

( cu r ren t ly  Libya, I r an ,  South Yemen, 
Syr ia  ,Cuba, o r  Norih Korea )? 

16. ISIA of 1986 See. 552(b)  Has t h e  
S e c r ~ t a r ~  o i  S tare  aeTemined t h a t  
tne couGry i s  a hign t e r r o r i s t  t n r e a t  
co'mtry a f t e r  t n e  Sec re t a ry  of 
i r a n s p r t z t i o n  has d e t e m i n e d ,  
pursuant t o  sec t ion  11 l 5 ( e )  ( 2 )  of t h e  
Federal Aviation Act of lS58,  t n c t  
an a i r p o r t  i n  the  country does not 
n a i n t a i n  end a d n i n i s t e r  e f f e c r i v e  
s e c u r i t y  measures? 

17.  FkA SSP. 665(b)  Dces t n e  country 
o a j e c i ,  on basi's of r ace ,  r e l i g i o n ,  
narional o r ig in  o r  sex,  t o  tn?  
presence of any o f f i c e r  o r  en?loyee 
of t n e  U.S. wno i s  present  i n  sucn 
country t o  car ry  out  econoxic 

- a ' ,  devel open ;  p r o g r a x  under r M. 

18. FA: Sec. 669,  670. Has t n e  country., 
a i r e r  August 3 ,  1-977, de l ive red  t o  
any Other country o r  received nuclear 
enr icanent  o r  reprocessin$ eqgipment, 
mazerial s o r  te.Chn01 ogy, without  
spec i f i ed  arrancen?n:s o r  safeguards 

No s ~ c h  a c t i o n  is  known 
t o  nave occurre6. 



and without s ~ e c i a l  cer : i f icat ion by 
the  P res iden t?  Has i t  t r a n s f e r r e d  
a nuclear  explosive device t o  a no% 
nuclear  weapon s t a t e ,  o r  i f  such a 
s t a t e ,  e i t h e r  received o r  detonated 
a nuclear  explosive device? (FAA 
Sec. 620: p e n i t s  a spec ia l  waiver 
of Sec. 669 f o r  Pak i s t an )  

19. FAA Sec. 670 if  the  country i s  a 
non-nuclear weapon s t a t e ,  has i t ,  
on o r  a f t e r  August 8 ,  1985, 
exported ( o r  attempted t o  expor t )  
i l l e g a l l y  from t h e  United S t a t e s  
any m a t e r i a l ,  equipment, o r  
technology which would con t r ibu te  
s i g n i f i c a n t l y  t o  the a b i l i t y  of 
a country t o  manufacture a nuclear  

. . -. explosive device? 

ISXA of 1981 Sec. 720. Was t h e  
counrry representeG a i  t n e  Meeting of 
M i n i s e r s  of Foreign A f f a i r s  rnd Heads 
of Delegat ions of the  NowAligned 
Count r ies  t o  the  35th General Assembly 
of t h e  U . N .  on September 25 and 28, 
1981, and f a i l e d  i O  d i s a s s o c i a t e  
i t j e l  f  f  rom tne  comuni aue issued? 
I f  s o ,  has the P r e s i d e n t  taken i t  
i n t o  aczount? (Reference may be made 
t o  t h e  Taking i n t o  Considerat ion memo). 

21. FY 1988 Continuino Resolut ion Sec. 529. 
Has xne rec ip lenc  coun7ry Deen aecemined 
by t h e  Pres ident  t o  nave engaged i n  a 
c o n s i s t e n t  pa t t e rn  of oppos;:tion t o  
t h e  fo re ign  pol icy of tne  United S t a t e s ?  

22. FY I989 Continuina Resolut ion Sec. 513 
Has t n e  auiv e iecxec  Heao of Governaent 

Although t n e  G O i  f a i l e d  
t o  d i sa s soc ia t e  i t s e l f  
from the comuni w e ,  t h e  
Achi n i s t r a t o r  has taken 
t n i s  i n t o  account i n  t h e  
OYB a1 l  oca t i  on process.  

. 
of :he.couniry been deposi ted by m i l i t a r y  
coup o r  decree? I f  a s s i s t a n c e  has been 
t e m i n a t e d ,  has t h e  P res iden t  n o t i f i i e d  
Congress t h a t  a democraxically e l ec red  
government has taken o f f i c e  p r i o r  t o  t h e  
resunpt i  on of a s s i  s tance?  



23 .  FY 1985 Continuint  Reso1c:ion Sec. 543 
Does m e  rec ip i enz  coun:ry r u ~ l y  
cooperate with t h e  i  n t e r n a t i o ~ l  refugee 
a s s i s t a n c e  organiza t ions ,  t n e  United Yes 
S t a t e s .  and o t h e r  goverments  i n  
f a c i l i t a t i n g  l a s t i n g  so lu t ions  t o  
refugee s i t u a t i o n s ,  including r e se t t l emen t  
wittlorrt r e s p e c t  t o  race ,  sex ,  r e l i g i o n ,  
o r  na t ional  o r i g i n ?  

B. FUNDIN; SOURCE CRITERIA FOR 
TDUKTRY ELIGIS!LISY 

1. Develooment Assis tance Country 
t r i t e r i a  

FAA Sec. 116. Has t n e  Department of 
S t a t e  o e t e n i n e d  t h a t  t n i s  goverrcnent 

. has engaged i n  a  cons i s t en t  pa t t e rn  of 
gross  v io l a t ions  of  i n t e r n a t i o n a l l y  
  cognized hunan r i g n t s ?  I f  s o ,  can . . . 

i t  be demonstrated t h a t  contemplated - -  - - 
ass i s t ance  wi l l  d i r e c t l y  k n e f i t  tne  
needy? 

FY 1988 Continuinc Resolution Sec. 538 
iizs t n e  ~ r e s i a e n i ' c e r t i i i e c  m a t  use of - . 

~ k 7 u n d s  b y  t n i s  country would v i o l a t e  
any of t h e  p roh ib i t ions  a g a i n s t  use of 
funds t o  pay f o r  t n e  performance of 
abor t ions  e s  a  metnod of family planning 
t o  motivate o r  coerce any person t o  
p r a c t i c e  abor t ions ,  t o  pay f o r  t n e  
perfom2nce of involuntary s t e r i l i z a t i o n  
a s  a  msznod of f a z i l y  p l a n n i n ~ ,  t o  coerce 
o r  provide any f inanc ia l  i ncen t ive  t o  any 
person t o  undergo s t ? r i l i z a t i o n s ,  t o  pay 
f o r  any bionedical  r e s z a r n  wnicn r e l a t e s  
i n  wnole o r  i n  par:, t o  methods o f ,  o r  
t n e  p e r i o n a n c e  o f ,  abor t ions  o r  
involuntary  steri1iza:io:: a s  a  means of 
family planning? 

;I'e a r e  nc: a w z r e  of sccn 
a  d e t e ~ i n a t i o n .  
.. - - .- 



5C ( 2 )  PROIECT CHECKLIST 

j s t e d  k l o w  a re  s t a t u t o r y  c r i t e r i a  a p p l i c a b l e  t o  proje::s. This Sec t ion  i s  divioecl 
two pa r t s .  P a r t  A. i n c l u d e s  c r i t e r i a  a p ~ l i c a b l e  t o  a l l  p ro jec t s .  P a r t  '2. a l p l i e s  

,to ~ r c j e c t s  funded from s p e c i f i c  sources  only: B.(1) a p p l i e s  t o  a l l  p r o j e c t s  funoed 
f .  ,,,ti; Development Assis tance.  

';RDSS REFEREHtES: !S COUNTRY CHECKLIST UP-TO-DATE? 

HAS STANDARD ITEM CHECKLIST 
BEEN REVIEWED F U R  THIS PRuEtT!  

, - .  -.- - 
o a ~ i c e ~ e o   or an a c t i v i t y  not  previous ly  
j u s r i f i e d  t o  Conaress ,  o r  f o r  an a m u n t  
i n  excess  of  t h e  amount previous ly  
j u s i t i f i e d  t o  Congress .  has i o n s r e s s  
&en proper ly  n o t i f i e d ?  

;&A Sec. 6 1 1 ( a ) ( l ) ;  P r i o r  t o  an 
o o ~ i p a t i o n  i n  ex:ess of  $500,000 w i l l  
t n e r e  k ( a 5 -  e n q i n e e r i n p ,  f i n a n c i a l  o r  
o the r  p lans  necessary t o  c a r r y  o u t  t h e  
a s s i s t a n c e  and ( b )  a  reasonzbly f i rm 
e s t i n a ~ e  of :ne c o s t  t o  :ne U.S. o f  t h e  
a s s i  s tance?  

A Sec. 6 1 1 ( a ) ( 2 ) ;  I f  l e c i s l a t i v e  
a c n o n  i s  r e q c i r e d  w i t h i n .  r e c i p i e n t  
ccun t ry ,  what i s  t h e  S a s i s  f o r  a  
reasonable ex3ec ta t ion  t h a t  such a c t i o n  
wi l l  be co rp ie t ed  i n  tine t o  p e n i t  
o r d e r l y  a c c o n o l i s h w n t  o f  t h e  purpose of  
tne assis:ance? 

FAA Sec. 611(b ) ;  FY 1988 Continuing 
Resoiui ion Sec. :dl; IT p r o j e c t  1s T O r  
waxer o r  wa te r - r e l a t ed  land r e s o u r c e  
cons t ruc t ion ,  have k n e f i  t s  and c c s t s  
teen computed t o  t h e  e x t e n t  p r a c t i c a b l e  
i n  accordance w i t h  t n e  p r i n c i p l e s ,  
srandards.  and procedures  e s t a b l i s h e d  
pursuant  t o  t n e  l a t e r  Resources P lannino  
A:: ( 4 2  U.S.C. 1962, e t  s e a . ) ?  (See - -  
A.1.D. Handbook 3 f o r  + i o e l r n e s ) .  

Yes. 

Yes. 

Yes 

( a )  Yes 
(C) Yes 

N / A  

N /A 



FA: Se:. 6:1Ie!; I f  prcje:: i s  ca;itel  
a s s~s -an :€  ( e . ~ . ,  cons;rucfion) ,  anC s,A 
tc-1 U.S. e s s i s t a n c e  f o r  i t  w i l l  exceed -. .- . ~. 

$1  illi ion, nas Hission Di rez to r  
c e r t i f i e d  and Regional A s s i s t a n t  
),mi n i s t r a t o r  taken i n t o  cons ide ra t ion  
tne  count ry ' s  c a p a b i l i t y  t o  maintain and 
u r i l i z e  tne p r o j e c t  e f f e c t i v e l y ?  

proje;: no: so execufed? I n f o m e t i o n  
and conclusion wnetner a s s i s t a n c e  wi l l  
encourage regional  devel opnent programs. 

A Se:. 601(a ) ;  I n f o n a t i o n  and 
c o n i i u s ~  ons wnecner o r o i e i t s  wi l l  .- ~ . - 
encourage e f i o r c s  of t n e  country to: ( 2 )  
i nc rease  t n e  flow of i n t e r n a t i o n a l  (a) Yes. 
t r ade ;  ( b )  f o s t e r  p r i v a t e  i n i t i a t i v e  and (b) Yes. ( C 3  i s  z ?rivzce non-prof: 
conpe t i t i on ;  ( c  )encourage developaen: e = p ~ i = z = s o ~ ) .  
and use of cooperat i  ves,  creCi t unions, (c)  Yesr Creii; i ~ s r i t ~ z 9 c ~ s  such a: 
and s a v i n p  and lo?n  a s s o c i a t i o n s ;  (6) ,:. 7 .ae <-.. ___C_, __- ... el'vet. 
discouras?  monopolis t ic  p r a c t i c e s ;  ( E )  (el yes. 
i nwove  tecnnica! e~ & i l c i e n c y  - . of ( e )  Yes. 
i n d s s t y ,  ag r i cu l  turt an2 cotxerce  and (5) KG. 
( $ 1  stren'stnen f r e e  12331. unions. 

A So:. 601 (b); I n f o n a t i o n  an? 
con:ius~ons on now s r o i e c t  wi l l  
~ ~ . - 
eniovrag? U.S. p r i v e t e  t r a d t  and 
inves;x?t a D r x 6  and Encourase p r i v t t e  
2.:. p a r r i c i ? e t i c n  i n  f o r ? i s n  a s s i s t a n c e  
?ra,-raxs ( incicdin:  uss c i  privt:f :re$? 
cnanneis an< t n c  s e r v i c e s  of U.S. 
p r i v r r e  e n t e r p r i s e ) .  

=. . 12. :.-.A S ~ C .  6:?(6!; Dee5 Zne U.S. own 
~ X : ? S S  Coreicn currency of t n e  couctry . .  . ... Yes, s:::. ::-:s r:;; n:r :e csc? r 
an5 if s c ,  s a t  arran2enen:s haye been fir---; - - - +  .s.;-- r-.-eC: ri-:i:2: t?SfS ;*;: 
maaf f o r  i t s  r e l ease?  ,..: . . . - --- be s e c  I;: c;5.2~ z-=r2rrfz:e 



11. V 19SS Continuinc ilesolution Se:. 521; 
!f a s s i s x n c ?  1 s  f o r  t n e  proouction of 

;ne nev join: ven:cres pro:-: any commodity f o r  expor t ,  i s  tne  -' 

camodi ty  l i k e l y  t o  be i n  surplus on oy K 3  rr;g;l: produce c o ~ ~ o i i :  
. - world markets a t  tne time tne r e s u l t i n g  f o r  ex?or:; however, :he)- ;-1- 

produzti ve capaci ty  becomes opera t ive ,  no< cocpete i-i:h cs suyspliers 
and i s  such a s s i s t a n c e  l i k e l y  t o  cause 
SubS'dntial i n j u r y  t o  U.S. producers of 
tne same, s i m i l a r  or competing commodity. 

12. FY 1988 Conrinuino Resolution Sec. S 3 ;  
"1;;  rne assis;ance (exzeor f o r  orocrans 
in ~ a r i b b e a n  Basin ~ n i t i i t i v e  counfr ies  
unoer U.S. t a r i f f  Scnedule "Section 807" 
wnicn allows reduced t a r i f f s  on a r t i c l e s  ,,- 

l \ U .  
assembled abroad from U.S. made compo- 
nen t s )  be used d i r e c t l y  t o  procure 
f e a s i b i l i t y  s t u d i e s ,  p r e f e a s i b i l i t y  
s t u d i e s ,  o r  p r o j e c t  p r o f i l e s  of potert  
t i a l  investment i n ,  o r  t o  a s s i s t  t n e  
eszaalishment of f a c i l i t i e s  s p e c i f i c a l l y  
designed f o r ,  t n e  manufacture f o r  expor t  
t o  t n e  United S t a t e s  o r  t o  t h i r d  country 
markets i n  d i r e c t  competi t ion witn U.S. 
expor ts ,  of t e x t i l e s ,  appa re l ,  footwear,  
nandbags, f l a t  goods (such a s  wa l l e t s  Or 
c'oin purses worn on t n e  person),  work 
gloves o r  l e a t n e r  wearing apparel?  

13. FAA Sec. 1 1 9 ( c ) ( 4 k  (6); Xi11 t n e  
a s s i s t ance  ( a )  supporc t r a i n i n g  and 
educat ion e f f o r t s  m i c n  improve t n e  
capaci ty  of r e c i p i e n t  count r ies  t o  (2) 

oreven: l o s s  of Di ological  d i v e r s i t y ;  
( 0 )  ae provided under a  l o n p t e r m  ( 5 ) s o ~  
agreement i n  wnicn t h e  r e c i p i e n t  country 
aarees  t o  o r o t e c t  ecosystems or  Otner (c )  So 
wild1 i f e  h a b i t a t s ;  ( c )  suoport  e f f o r t s  
t o  i a e n t i f y  and survey ecosystens i n  (e) 
r e c i p i e n t  coun t r i e s  wortny of protec- 
t i o n ;  o r  ( d )  oy any d i r e c t  o r  i n d i r e c t  . 
means s i g n i f i c a n t l y  degrade nat ional  
parks o r  s i m i l a r  pro tec ted  a reas  o r  
introduce e x o t i c  p l an t s  o r  animals i n t o  
such areas?  

FM l ? l ( d ) ;  I f  a  Sane1 p r o j e c t ,  has a  
a e t e n i n a ~ i o n  been made t h a t  t n e  RoSt 
governmen: n a s  an adeauate system f o r  
accountin9 f o r  and control  1  ing r e c e i p t  5 / A  
and ex?en.(iture of p ro jec t  funds ( e i t n e r  
d o l l a r s  c r  1  ocal currency generated 
t n e r e f r o n ) ?  . 



15. FV l9GS Continuing Reso lu t io t ;  I f  
a s s i s x n c e  i s  t o  oe naoe co a  Un i ted  .. . 

A .  AsslsLance XL- n o t  be r S z t e s  P\'O ( o t n e r  tnan a  cooperat ive .. . . -T.- 

development o rgan iza t ion)  aoes i t  o o t a i n  ava-,asle zc 2 L .S .  ; b e .  

a t  l e a s t  20  percent o f  i t s  t o t a l  annual 
funding f o r  i n t e r n a t i o n a l  a c t i v i t i e s  
from sources o t n e r  tnan tne  U m t e d  
States Governnent? 

16. FY Continuing Resolut ion Sec. 541; I f  
assis iance i s  neing maoe ava i iaDie  t o  a  
PYG, nas t n a t  or_oanizat ion provided upon . Assistance ~ - 2 3  n o t  be z 

t i m e l y  reouest any document, f i l e ,  o r  ava'iab'e '". 
record necessary t o  tne a u d i t i n g  
reauirements o f  A.I.D., and i s  t n e  PVO 
reg i s te red  w i t n  A.I.D.? 

17. FY 1986 Cont inuinc Resolut ion Sec. 514; 
2;- runcs are Deing ool lgazeo unaer an 
ap? rop r ia t i nn  account t o  wnicn they were 
ne t  apprcpriated, nes p r i o r  approval of K I A  

the A ~ p r o p r i a t i  ons Comi  t t e e  o f  Congress 
been o ~ t a i n e d ?  

18. FY Cont inuing Resolut ion Sec. 515; I f  
aeoo/recD a u z n o r i i v  i s  souanz t o  De ~, 

exe r t i sed  i n  tno p rov i s ion  o f -ass is tance xi!. 
are the  funds being on l i ga ted  f o r  tne  
sane general purpose, and f o r  coun t r i es  
w i t n i n  the same general reg ion  2s 
o r i g i n z l l y  ob l iga ted ,  and nave tne  
Aporopr iet ions Corn i t tees  o f  both Houses 
o f  Conqress been proper ly  n o t i f i e d ?  

19. S tz te  Au tno r i za t i on  Sec. 139 (as 
~ n z e r o r e i e ~ ;  DV conrerence r e n o r i ) :  Has - . . 
c o n f i r n a t i o n  o f  tne  date o f  s i y i n o  o f  
tne p r o j e c t  agreement, i n c l  u ~ i  ng t n e  
anount involved,  been cabled t o  S ta te  
L/T and A.I.O. L E  w i t n i n  60 days o f  t n e  
agreement's e n t r y  i n t o  fo rce  w i t n  
resnect  t o  tne Un i ted  States. and has 
tne  1 1  t e x t  o f  tne  agreement been 
poucned t o  tnose same o f f i c e s ?  (See 
Handnoo~ 2 ,  Appendix & f o r  ayeements 
covsred by t c i s  p rov i s ion ) .  

5. FU?!DIhG CRiTER2 FOR PROJECT 

1. Develoonen: Assistznce ?rc jet :  C r i t e r i a  .. 
.\ i.2. 

a. FA: 7985 Conr inuing ?esolu;ion Sec. 552 
(2s ir?:?r?r?:ec 5y conTerence repor:) ; - - 
i: assistzn:e i s  f o r  a c r i c u l t u r a l  aevf- 



lopment a c t i v i t i e s  ( s p e c i f i c a l l y ,  any 
t e s t i n g  o r  breeoing f e a s i b i l  i t y  s tudy,  
va r i e ty  lm~rovement o r  in t roouct lon ,  
consul tancy,  pub l i ca t ion ,  conference, o r  
t r a i n i n g ) ,  a r e  sucn a c t i v i t i e s  ( a )  
s p e c i f i c a l l y  and p r i n c i p a l l y  designed t o  
increase  a g r i c u l t u r a l  expor t s  by t n e  
nos t  country t o  a  country o t n e r  tnan t n e  
United S t a t e s ,  wnere t n e  export  would 
lead t o  d i r e c t  competition i n  t n a t  t n i r d  
country w i t n  expor ts  of a  s i m i l a r  
cmnod i ty  grown o r  produced i n  t n e  
United S t a t e s ,  and can t n e  a c t i v i t i e s  
reasonaSly be expected t o  cause 
s u b s t a n t i a l  i n j u r y  t o  U.S. exporters  of 
a  s i m i l a r  a g r i c u l t u r a l  cmmoaity; o r  ( b )  
i n  support  of researcn t n a t  i s  intended 
primari ly t o  b e n e f i t  U.S. producers? 

b. FAA Sec. 1 0 2 t ~ ) ,  111, 113. 281(a ) ;  ' 
DescnDe rne exrenr  t o  wnicn aCtlvltV 
will  ( a )  e f f e c t i v e l y  involve tne  poor in  
devel opment by extending access  t o  
economy a t  1  ocal l eve l  , increas ing  
labor- i n t e n s i v e  producti on and tne  use 
of appropr i a t e  tecnnology d i spe r s ing  
inves'tment from c i t i e s  t o  small towns 
and rura l  a r e a s ,  and insur ing  wide c c ) >  zna ( c J .  

p a r t i c i p a t i o n  of t h e  poor i n  t n e  
b e n e f i t s  of development on a  sus ta ined  
bas i s  using a o p r o ~ r i a t e  U.S. ins t i tu-  
A. ~1 ons ; ( b )  nel p  develop cooperat i  ves , 
e s p e c i a l l y  ay tecnnical  a s s i s t a n c e ,  t o  
a s s i s t  ru ra l  and urban poor t o  ne lp  
tnemselves toward a  b e t t e r  l i f e ,  and 
otnerwise encourage democratic p r i v a t e  
and loca l  governnental i n s t i t u t i o n s ;  ( c )  
support tne  s e l f - n e l p  e f f o r t s  of 
developing coun t r i e s ;  ( d )  promote tne 
p a r t i c i p a t i o n  of women i n  tne  nat ional  
economies of developing coun t r i e s  and 
tne  improvement of women's s t a t u s ;  and 
( e )  u t i l i z e  and encourage regional 
cooperati  on by developing count r ies .  

c .  A Secs. 103 ,  103A, 104, 105, 106, 
12:-2:; ao?s tne p r o j e c t  i t n e  
c n r e r i a  f o r  the  source of funds 
( funct ional  account)  being used? Yes. 



FA: Sec. 107; I s  em?hasis on use of 
a 3 ~ r o p r l  axe tecnnology ( r e l a t i v e l y  . .  . . ~ 

smal ler .  cost- sav i  ns, 1 abor- u s i  ng 
tecnnol ogies tna: are genera l l y  most 
appropr ia te  f o r  tne  small farms, smal l  
business, and smal l  incomes o f  tne poo r )?  

A Sec. 110, 124(d) ;  W i l l  t h e  
r e c i o i e n r  country o rov~c ie  a t  l e a s t  25 - - - .  
percent o f  t n e  cos ts  o f  the  program, 
p r o j e c t ,  o r  a c t i v i t y  w i t n  respect  t o  
wnicn t n e  assis tance i s  t o  be fu rn i sned  
( o r  i s  the l a t t e r  cost- sna r ing  
reauirement . w e n  waived f o r  a 
" r e l a t i v e l y  l e a s t  developed count ry )?  

FAA Sec. 128(b) ;  I f  t n e  a:tivi:y 
at iempts t o  increase tne  i n s t i t u i i o n a l  
C2pab i l i t i eS  o f  p r i v a r e  organiza:ions o r  
:ne governnent o f  tne country ,  o r  i f  i t  
a t tezp ts  t o  s t i m u l a t e  s c i e n t i f i c  and 
tecnnol og ica l  researcn, has i t  been 
desisned and w i l l  i t  be monitored t o  
ensure t h a r  tne u l t i m a t e  b e n e f i c i a r i e s  
are tne  poor n z j o r i t y ?  

- & I  r , .  Sei. 281 ( 3 ) ;  DescriDe e x t e n t  t o  
wnicn p r s y z r ,  recocnizes tne  p a r t i c u l a r  
neecs, desires, and capac i t i es  o f  tne  
people o f  tne  country; u z i l i z e s  t n e  
counzry's i n t e l l e c t u a l  resources t o  
encourage i n s t i i u t i o n a l  d e v e l o p ~ e n t ;  and 
s;.;ooris c i v i l  educat ion and r r a i n i n -  y .  i n  
s r i i i s  reaui  red  f o r  eiie;zi ve 
p a r r i c i p z f i o ~  i n  governmental prscesses 
essen i i a i  zc s e l f -  govermonz. 

=V !OS5 tc.c:<nuin~ i leso ls t io r ,  S?:. 5 3 6  
Are any o i  m e  iuncs  r o  DE useG i o r  i n s  
?e r fon~n :e  o f  abor t ions  2s a mernod o f  
f a z i i y  p?anninc o r  tc m3t i va te  o r  c o w c e  
any person t o  p r a c t i c e  abor t ions? 

Are any o f  the  funds t o  k used t o  pay 
f o r  tne p e r f o n a n c e  o f  i n v o l u n t a r y  
s z e r i l i z a t i o n  as a metnod o f  f a a i l y  
p lanning o r  t o  coer:e o r  p rov ide  any 
finan;ial i n c e n t i v e  t o  any person t3 
unsergo s t e r i l i z a t i o n s ?  

Yes. 

so. 



Are any of t h e  funds t o  be used t o  pay 
f o r  any biomedical researcn wnicn 
r e l a t e s  i n  whole o r  i n  p a r t ,  t o  metnods 
o f ,  o r  tne  performance o f ,  aoor t ions  o r  So. 
involuntary s t e r i l i z a t i o n  a s  a  means of 
family planning? 

FY 1988 Continuing Resolut ion;  I s  the  
a s s l s a n c e  Delng maoe a v a i l a ~ l e  t o  any 
organizat ion o r  program wnicn has been 
determined t o  support  o r  p a r t i c i p a t e  i n  No. 
tne management of a  program of ccerc ive  
abor t ion  o r  involuntary  s t e r i l  i za ton?  

I f  a s s i s t a n c e  i s  from t n e  populat ion 
funct ional  account ,  a r e  any of t h e  
funds t o  be made a v a i l a ~ l e  t o  voluntary 30. 
f a n i l y  planning p ro jec t s  wnicn do not  
o f f e r ,  e i t n e r  d i r e c t l y  or  tnrougn 
r e f e r r a l  t o  o r  information about access ,  , 
a  broad range of family planning metnods 
and s e r v i c e s ?  

- A *  t Sec. 601 ( e ) ;  k ' i l l  tne  p r o j e c t  
u t i  i i ze conpeii  i 1  ve s e l e c t i o n  procedures 
f o r  t n e  awarding of c o n t r a c t s ,  except  
where appl i c a ~ l e  procilrement r u l e s  a1 1  ow Yes. 
otnerwi se? 

F\( 1988 Continuin? Resolut ion;  Wnat 
o c r a o n  o i  ine iunas wil l  oe a v a i l a o l e  
only f o r  a c t i v i t i e s  of econonical ly and 
soz ia l  l y  disadvantaged e n t e r p r i s e s ,  
n i s t o r i c a l l y  bl a c ~ c o l  lepes  and 
u n i v e r s i i i e s ,  co l l eges  and u n i v e r s i t i e s  
having a s tuden t  body i n  wnich more tnan 
20 percent  of tne  s tuden t s  a r e  Hispanic 
Anericans, and pr i  vaze and voluntary 
organiza t ions  wnicn a r e  con t ro l l ed  by 
ind iv idua l s  wno a r e  black Americans, 
Hispanic Americans, o r  Native Americans, 
o r  wno a r e  economically o r  s o c i a l l y  
disaavantaged ( inc lud ing  women)? 

F A  Sec. 1 1 8 ( c ) ;  Does tne  a s s i s t a n c e  
~ 3 3 3  1y w l  t n  t n e  envi tonmental procedures 
s e t  f o r t n  i n  A.!.D. Regulation 1 6 ?  Does 
tne a s s i s t d n c e  place a  n i p  p r i o r i t y  on 
conservat ion and sus ra i  nable management 
of t r o ~ i c a l  f o r e s t s ?  S ~ e c f f i c a l l y ,  does 
tne a s s i s t a n c e ,  ?o tne f u l l e s t  e x t e n t  
fe?SiDl$?: ( a )  s- t ress  tne inoortdnce of 

No porzion of :he pro jecz  
funds nave beer: s p e c i f i c i  
s e t  a s i d e  f o r  rhese  pcr?c 
howeoer p r i o r  :o 8i;2-"-0 i .--A.c 

con:rac:s chere v i l l  be z 
appropr i a t e  r e r i e v  of suc  
sources t o  see  i f  they cz 
provide :he r e c u i r e i  s e n  
I f  so :he =;car6 v l l l  be r 
ved f o r  such sources.  



:onserving and susta inably m a n a f f n ~  
f o r e s t  resources; ( b )  su?port a c t i v i T i e s  
micn o f f e r  employment an5 income 
a1 t e r n a t i v e s  t o  tnose wno otnerwise 
would cause des t ruc t i on  and l o s s  Of 
f o res ts ,  and ne lp  count r ies  i d e n t i f y  and 
implement a1 te rna t i ves  t o  co lon i z ing  
fo res ted  areas; ( c )  support t r a i n i n g  
programs educat ional e f f o r t s  ,and t n e  
es tab l  i snment o r  s t rengtneni  ng of 
i n s t i t u t i o n s  t o  improve f o r e s t  
management; (d) ne lp  end des t ruc t i ve  
slasn- a n 6  burn a g r i c u l t u r e  by support ing 
s t a ~ l e  and product ive  f a n i n g  prac t ices ;  
( e )  ne lp  conserve f o r e s t s  wnich nave n o t  
y e t  been degraded by ne lp ing  t o  increase 
prcduc t ion  on lands a l ready  c leared o r  
degraded; ( f )  conserve fo res ted  
watersneds and r e h a b i l i t a t e  those. wnicn 
nave been deforested; ( g )  support 
t r a i n i n g ,  researcn, and o tner  ac t ions  
wnicn l e a d  t o  sus ta inab le  and more 
nnvi ronmental ly  sound p rac t i ces  f o r  
L .- ~l~,&?r h a r v e s t i  ng, removal and 
processins; ( n )  support researcn t o  
expand knowledge o f  t r o p i c a l  f o r e s t s  and 
i d w t i f y  a1 t e r n a t i v e s  wnicn w i l l  prevent  
f o r e s t  des t ruc t ion ,  1 oss, o r  
degradation; ( i  ) conserve b i o l o g i c a l  
d i v e r s i t y  i n  f o r e s t  areas by support ing 
e f f o r t s  t o  i d e n t i f y ,  es tab l isn ,  and 
main ta in  a representa t ive  nstwork 05 
pro tec ted  t r o p i c a l  f o r e s t  ecosystens on 
a worldwide basics, Dy maKing t n e  
estaol isnment o f  p ro tec ted  areas a 
c o n d i t i o n  o f  support f o r  a c t i v i t i e s  
i n v o l v i n g  f o r e s t  clearance o r  
aegradat i  on, and b y n e l  p i  ng t o  i d e n t i f y  
t r o p i c a l  f o r e s t  e c c s y s t e x  and species 
i n  need o f  p r o t e c t i o n  and e s t a b l i s n  and 
main ta in  appropr ia te  pro tec ted  areas; 
( 5 )  seek t o  increase t h e  awareness of 
'J.S. government agencies and o tner  
donors o f  tne  i m e d i a t e  and long-:em 
value o f  t r o p i c a l  f o res ts ;  and (k) 
u t i l i z e  t h 2  resources and a ~ i l i t i e s  o f  
a l l  r e l e v a n t  U.S. government a ~ e n c i e s ?  . 



m. : c  1 ( 1 3 ) ;  i f  tne a s s i s x ~ c e  
hi  I I sLi?par; a  prooram or  pro jecr  
s i g n i f i c a n t l y  a f f e c t i n g  t rop ica l  f o r e s t s  
( inc luding  p ro jec t s  involving tne 
p lant ing  of e x o t i c  p l an t  s p e c i e s ) ,  wil l  
tne program o r  p ro jec t  ( a )  De based upon 
carefu l  a n a l y s i s  of t n e  a1 t e r n a t i v e s  X /A  

a v a i l a b l e  t o  acnieve t n e  b e s t  
s u s z a i n a ~ l e  use of t n e  land ,  and ( 0 )  
take f u l l  account of tne environmental 
impacts of t n e  proposed a c t i v i t i e s  on 
biological  d i v e r s i t y ?  

n .  FAA Sec. 1 1 8 ( c ) ( 1 4 ) ;  Will a s s i s t a n c e  be 
usea r o r  ( a )  tne  procurement o r  use of 
looging equipment, unless  an envirow 
mental a s s s s m e n t  ind ica t e s  t n a t  a l l  
t imber harves t ing  operat ions involved S / A  
will  be conducted - i n  an environmentally 
sound manner and t h a t  t n e  proposed ac t i -  
v i t y  wil l  produce pos i t i ve  econonic 
bene f i t s  and sus t a inab le  f o r e s t  manacc 
nen t  systems; o r  ( b )  a c t i o n s  wnicn wi l l  
s i g n i f  i can t ly  desrade nat ional  parks o r  
s i m i l a r  pro tec ted  a reas  wnicn conta in  
t r o p i c a l  f c r e s t s ,  o r  introduce exozic 
p l an t s  or  animals i n t o  sucn a reas?  

-, 6 o. rhn Sec. 1 1 8 ( c ) ( l 5 ) ;  Will a s s i s t a n c e  be 
usea f o r  ( a )  a c t i v i t i e s  wnicn would 
r e s u l t  i n  :ne convetsi  on of f o r e s t l a n d s  
t o  the  r ea r ing  of l i v e s t o c k ;  ( b )  t n e  
cons t ruc t i  on, upgradi n g ,  o r  maintenance 
of roads ( inc lud ing  temporary naul roads 
C 
I o r  loggins  o r  o tne r  ex t r ac r ive  >:/A 

i n d u s t r i e s )  which pass t h r w r ~ h  
r e l a t i v e l y  undegraded f o r e s t  Ian%;  ( c )  
tne  co loniza t ion  of f o r e s t  l ands ;  o r  ( d )  
tne cons t ruc t ion  of dams o r  o tne r  water 
coot ro l  s t r u c t u r e s  wnicn f l  ood 
r e l a t i v e l y  undegraded f o r e c  l ands ,  
unless  . witn r e spec t  t o  eacn such 
a c t i v i t y  an environmental assessment 
i n d i c a t e s  t n a t  t n e  a c t i v i t y  wi l l  
con t r ibu te  s i g n i f i c a n t i y  and d i r e c t l y  t o  
icproving the 1  i  vel lnood of tne  r u a )  
poor and wi l l  be conducted i n  an 
e n v i r o m e n t a l l y  sound manner wnich 
su?ports  s u s t a i n a b l e  devel opment? 



Sanaran Africa DA a tcount ,  i s  i: (a!  t o  
be used t o  nelp tne  poor majori ty i n  
S u b  Sanaran Africa tnrougn a process of 
long. term development and economic growtn 
t n a t  i s  eau i t ab le ,  p a r t i c i p a t o r y ,  
environmentally sus t a inab le ,  and self- 
r e l i a n t ;  ( 0 )  being provided i n  accordance 
with t n e  pol i c i e s  contained i n  sec t ion  
102 of tne  FAA; ( c )  being provided, m e n  
consi s t e n t  witn t h e  ob jec t ives  of sucn 
a s s i  s t ance ,  tnrouqn African,  United 
S t a t e s  and o tne r  PVOs t n a t  have 
demonstrated e f f ec t iveness  i n  tne 
promotion of loca l  c r a s s roo t s  a c t i v i t i e s  
on benalf of long. term development i n  
S u b  Qnaran Africa;  ( d )  being used t o  
ne lp  overcome snorter-  term c o n s t r a i n t s  
t o  l o n ~ t e n  development, t o  promote 
r e f o n  of s ec to ra l  economic p o l i c i e s ,  t o  
suppor t  t h e  c r i t i c a l  s e t t o r  and na tura l  
resources ,  nea l tn ,  voluntary family 
planni n~ s e r v i c e s ,  educat ion,  and income 
gene ra t in s  oppor tun i t i e s ,  t o  br ing about  
approor ia te  sec tora l  r e s t r u c t u r i  ng of 
toe  S u b  Sanaran African economies t o  
suppor t  r e f o n  i n  pub1 i c  adminis t ra t ion  
and f inances  and t o  e s t a b l i s n  a  favorable  
environment f o r  individual  e n t e r p r i s e  
and s e l f - s u s t a i n i n g  development, and t o  
take  i n t o  accounz, i n  a s s i s t i n g  pol icy  
r e f o r x ,  tne need t o  p ro tec t  vulnerable 
groups; (e )be ing  used t o  inc rease  
a ~ r i c u l  t u r a l  production i n  ways t n a t  
p ro tec t  and r e s t o r e  t n e  natural  resource 
base,  e s p e c i a l l y  food production, t o  
n a i n r a i n  and improve bas ic  t r a n s p o r t a t i  on 
and comunica t ion  networks, t o  maifitain 
and r e s t o r e  the  natural  resource base i n  
ways t n a t  increase  a g r i c u l t u r a l  proauc- 

' t i  on, t o  improve neal t h  . condit ions wi t n  
spec ia l  empnasis on meeting tne  nea l tn  
needs of motners and cn i ld ren ,  inc luding  
tne  e s t a o l  ishnent  of s e l f s u s t a i n i  ng 
p r i za ry  nea:tn care  systems t n z t  give 
pr i  or i  fy t o  prevenzi ve c a r e , t o  provide 
i  ncreesed access  t o  voluntary family 
planning s e r v i c e s ,  t o  improve bas i c  
1 j t s r a c y  and na tnena t i c s  espe:ialiy t o  
Tnise ou;siae tne  f a m a 1  educat ional  
s y s t e a  an:! t o  i n ~ r o v e  primary ecucat ion ,  
a  nC - 3 deveio; incmae senera:? n$ 
s ~ p 3 r r u n i t i e s  f o r  tne cner? loyei  an5 
uncerzn-laye5 in urban and rura l  a r eas?  



3evelomen: Assis tance . ?roje:t t r i  t e r i a  
i,oans only I ;  

s;a 
F:& Sec. 122 ( D ) ;  Information and 
conclusion on capaci ty  of t n e  country t o  
repay tne  loan  a t  a  reasonable r a t e  of K I A  
i n t e r e s t .  

FAA Sec. 620(d ) ;  I f  a s s i s t a n c e  i s  f o r  
anv b t o d ~ ~ t i v e  e n t e r p r i s e  wnicn will  
cokpete w i t n  U.5. e n t e r p r i s e ,  i s  t ne re  
an agreement by t n e  r e c i p i e n t  country t o  
prevent expor t  t o  t h e  U.S. of more tnan S /A  
20-f t h e  e n t e r p r i s e ' s  annual 
production during tne  l i f e  of tne  loan 
or  nas tne  requirement t o  e n t e r  i n t o  
sucn an agreement been waived by tne 
Pres ident  because of a  na t ional  s e c u r i t y  
i n t e r e s t ?  

2 

FY 1988 Continuing Resolut ion;  I f  f o r  a  
i oan  t o  a  o n v a r e  s e c r o r  i n s t i t u t i o n  
from funds made a v a i l a b l e  t o  car ry  o u t  
tne  provisions of FAA Sect ions 103 
tnrough 106 wi l l  loan  be provided, t o  X/A 
:no maximum e x t e n t  p r a c t i c a o l e ,  a t  o r  
near tne  p r e v a i l i n s  i n t e r e s t  r a t e  paid 
on Treasury 021 i  oat i  ons of s i m i l a r  
matur i ty  a t  tne time o f  ob l iga t ing  Sucn 
funds? 

F% Sec. 122 (D); Does tne  a c t i v i t y  
_a; ve reasonaaie promise of a s s i s t i n g  
longrange p lans  and prograns designed t o  
d:velop economic resources and increase  
productive c a p a c i t i e s ?  



tis:e.' below a r e  :;?e s:a:u:ory ::ess vbdch n c x a l l y  ui:: be c s v e r e ?  ir. t b s e  
p r o v i s i o n s  of an  ass:s:ance acreeoen: d e a l i n g  v i r h  1:s ioie=en:a::oz, o r  covere5 is 
t t e  sgree3en: by : c w s i n f  l i ~ i t s  or. cer:ain u s e s  of  f u n 2 s :  

i k s e  i t e z s  a r e  a r r a n e e ?  u n j e r  t g e n e r a l  head ings  of ( A )  ?rocure=enz ,  ( 5 )  
Construc:ion, and (t) Or'kr  Restric:ions! 

1: FAA Se:: 602 ( a )  Are t h e r e  a r r a n g e n e n t s  
t o  p e ~ i t  U:S: 63311 bus iness  t o  Yes 
p a r t i c i p a t e  e q u i t a b l y  i n  tk furnisl-Lng 
o r  c o m o d i r i e s  a n d s e r v i c e s  f inanced?  

2 !  ' P M  Ser! 60L(a) V i l l  a l l  p rocureaen t  be The P r o j e e r  A g r e e 3 e X  au thor f -  
from r n e  U:S: e x c e p t  a s  o t 'krb?se  z e s  procureaen: of  Goo5s 6 
d e r e n i n e 5  by t h e  ? r e s i d e n t  o r  under  s e r v i c s s  b o t h  f r o -  t h e  US L 

d e l e p r t i o n  f r o n  hi=? tk  ~ 3 s :  CWJZZT Y 

3: FA: See! 606(?.:.' I f  t k  coopera t ing  
c o u n r q  c:scr:zin&:es agains: marine 
i n s u r a n c e  co=?ax ies  autbr::e? r o  do Yes 
b u s i n e s s  i n  r t r  U!S!, v i l l  co--.di:ies 
be i n s x e 5  i n  t'k Unite.' S t a r e s  
aqains :  - B T < ~ E  :<sk V' , t h  such  a  
co=?any? 

2 :  4 ;  s 3 W U  c o n s t r u c i o x  o r  
e n g i n e e r i - 5  s e r v i c e s  be procured f r o 3  
~ i -  ,,.,s of  aivan:ei  c o u x r r i e s  uf . ich  a r e  
ofher:ise e l i ~ i b l e  under Co5e 9 i l  and 
v h i c h  h v e  a::line3 3 c o - n e t i t i v e  . . 

ca9 . -b i l i rp  i n  F"l:ernariona: x r k e r s  ir; X!i 
one  of  t h e s e  a r e a s ?  (Exceprion f o r  t b s e  
c o u n r r i e s  v k i c h  r e c z i v e  d i r e c t  econo=:c 
a s s i s t a x e  u n d e r  t k  T i 4  and per=:: Uni re?  
S r s t e s  f i ~ s  :o coz?e:e :or c o n s f r u c t i o n  
o r  e n z i n e e r i n 5  servi :es  f i n a x e d  f r o 1  
assistance pro5ra-s  of t k s t  c o u n t r i e s ) !  



6! FA4 Sec: 623: 1s t h e  s h i 3 ; r i n ~  exclude.' 
f ro ;  coz31:ance w i t h  th? requ i rement  i n  
s e c t i o n  931(b) of t h e  Y e r c h s n t  3 a r i n e  Act 
of 1936, a6 amended, tha: a t  l e a s t  50 
p e r c e n t  of tk g r o s s  tonnage  of 
cosmodi t i e s  ( cozpu ted  s e p a r a t e l y  f o r  d ry  
b u l k  c a r r i e r s ,  dry c r g o  l i n e r s ,  and 
t a n k e r s )  f i n a n c e d  s h a l l  be t r a n s p o r t e d  on 
p r i v a t e l y  owned U!S! £ l a 5  c o m e r c i a 1  
v e s s e l s  t o  t h e  e x t e n d  s u c h  v e s s e l s  a r e  
a v a f l a b l e  a t  f a i r  and r e a s o n a b l e  r a t e s ?  

7.4 FA4 Sec: 621 ( a ) :  If t e t h i c a l  a s s i s t a n c e  
i s  f inanced.  w i l l  s u c h  a s s i s t a n c e  be -~ - -  . . - -  

f u r n i s h e d  by p r i v a t e  e n t e r p r i s e  on a  Yes 
c o n t r a c t  b a s i s  t o  t h e  f u l l e s t  e x t e n t  
p r a c t i c a b l e ?  W i l l  t h e  f a c i l i z i e s  and 
r e s o u r c e s  of o t k r  F e d e r a l  a g e n c i e s  be 

- . . . . . . . . u t i l i z e d ,  v ;en  i ' k y  a r e  p a r t i c u l a r l y  . . .  . . .- Yes 
s u i t a b l e ,  no: c o n p e t i t i v e  w i t h  p r i v a t e  
e n t e r p r i s e ,  and na5e  a v s i l a b l e  v i t b u t  ' . 
unjue  i n r e r f e r e n c e  w i r h  d m e s r i c  p r o g r a - . ~ ?  

8: 1n:ernarional  .Air T r a n s n o r t a r i o n  Fai: 
C o l n e r l r i v e  P r a c r i c e s  A C Z ,  19i;: If a i r  
t r a n s ~ o r : a t i o n  of  p e r s o n s  o r  proDer:y i s  y e s  

f inance$.on g r a n t  b a s i s ,  ~511 U!S: c a r r i e r s  
k used t o  t h e  ex:en: s u c h  s e r v i c e  i s  
a v a i l a b l e ?  

c o n r r a c r  f o r  Drocurezen:, d o e s  t h e  
c o n r r a c t  c o n t a i n  a  p r o v i s i o n  a u i n o r i z i n g  
t e z i n a r i o n  of s u c h  c o n r r a c t  f o r  t 'k 
convenience o i  t h e  Uni:ed S t a t e s ?  

10: FY 1933 C m r i n u i n e  2 e s s l u r i o n  Sez: 5 1 4 :  
I f  a s s i s r z n c e  i s  f o r  cons~1::n; s e r v i c e  
t h m u g h  p rocurenen t  c o n f r a c t  pursuan: t o  
5 U!S:C! 3109, a r e  contra:: expend1:ures Yes 

a  m a t t e r  of p u b l i c  r e c o r d  and a v a i l a b l e  f o r  
p u b l i c  i n s p e c t i o n  ( u n l e s s  o t t e r v i s e  
provided by law o r  E x e c u r i v e  o r i e r ) ?  

1: F.:i Sec: 601 ( d ) !  If c a ? i ~ a l  (e!e!, 
cons:ru::ion) p r o j e c t ,  w i l l  U!S: 
e n ~ i n e e r i n g  an3 p r o f e s s i o ~ a l  s e r v i c e s  
be use??  



2: FA4 Ser :  6:; ( c ) !  If  c m r r a c r s  f o r  
cons:ru:::on a r e  t o  be f i n a n c e l ,  v f l l  S!k  
they  be l e t  on a  c o m e r i r f v e  b a s i s  t o  
s a x i s m  exren: p r a c t i c a b l e ?  

3: FAA Sec! 62O:S): If f o r  cons:ruction o f  
p r o h u c r i v e  enterprise, w i l l  apqrexace  
v a l u e  of a s s i s t a n c e  t o  be f u r n i s h e d  by t h e  
U!S! n o t  exceed $100 m i l l i o n  ( e x c e p t  f o r  K I A  
p r o d u d v e  e n t e r p r i s e s  i n  Egypr t h a t  
were d e s c r i b e d  in tk  C P ) ,  o r  does  
assLs:ance have ti-e e x p r e s s  approva l  o f  
Conqress? 

1: Fx-: S e c i  122 (b): If developmen: l o a n  
r e o ~ y a b i e  i n  d o i l a r s ,  i s  i n t e r e s t  r a c e  a: 
leas:  2 ? e r c e n r  per  zanun d u r i c q  a  q r a c e  
p e r i o d  r -Mch i s  no: t o  exceed  t e n  y e a r s ,  
an2 a: l e a s t  3 p e r c e n t  p e r  annun 
t k r e a f : e r ?  

2: Fh: Sec! 331  ( 3 ) :  I f  fu-5 i s  e s c e 5 l i s h 2 i  
s o l z l y  S !  con:r:bu:ions a::! 
a k 9 ~ i s : e r e i b b y  a? i n c e r n a s i o a a l  
o r 5 s n l r c r i o 2 ,  Goes Co=p:ralier Genera l  , . 
lkve auEi: r l g k s ?  

a! - . a  rs, S e t !  10G(i); F?' 1937 Co-rinuinp 
Xes3lu:ia- Se:s! 5 2 5 ,  5 3 5 :  (1) Yo 
p a e o :  p e r f o r s i n c e  of  a b o r z i o n s  a s  

( 1 )  Yes 

a m e t b j  of  fa-Lly ? l a n C s g  o r  t o  
n o t i v i i e  o r  coe rce  p e r s o n s  t o  p r a c f i c e  ( 2 )  Yes 
a b s r r i o n s ;  ( 2 )  50 Day :or ~ e r i o a s n , - e  
of i a c o l u n r a r y  s : e r i l Z - - - '  *La-103 a s  = e : b t  
o f  ia-ily olann in5 ,  o r  t o  c o e r c e  o r  (3 )  Yes 
p r o r i d e  i i n a n t i a l  i n c e n ~ i v e  t o  any p e r s c n  

f 3  ..-+--- 3 s:er'la--- i ( 3 )  t o  



pa!. f o r  any b i o m e l i c a l  r e s e a r - h  
v h i c h  r e l a t e s ,  i n  v b ? e  o r  p a r t ,  t o  
methods o r  t h e  p e r f o m n n c e  of 
a b o r r i o n s  o r  i n v o l u n t a r y  
s t e r i l i z a t i o n s  a s  a  means of 
f a z i l y  p l a n n i n g ;  o r  ( 4 )  t o  lobby 
f o r  a b o r t i o n ?  

FA4 Ser! L83: To make re imburse-  
R e n t s ,  In cne f o n  of c a s h  
p a p e n t s ,  t o  p e r s o n s  v b s e  i l l i c i t  
d rug  c r o 3 s  a r e  e r a d i c a t e d ?  

FA4 S e c  620 (5): To c o z p e n s a t e  
oi-zers f o r  expropr ia tec!  o r  
n a t i o n a l i z e d  p r o p e r f y ,  excep t  t o  
t o m e n s a t e  f o r e i q n  n a t i o n s l s  i n  
arcor2an:e d r h  a  la?? reform 
p r o 5 r a z  c e r t i f i e d  by t h e  P r e s i d e n r ?  

FAA Ser! 659: To p r o v i d e  t r a i n i n s ,  
a d v i c e ,  o r  any  f i n a n c i a l  su?por t  
f o r  p o l i c e ,  o r i s o n s ,  o r  o t h e r  l a v  
e n f o r c e ~ e c t  f o r c e s ,  exce? t  f o r  
x r c o r i c s  p r o g r a a s ?  

FL: Seec: 662:  For C: a c r i v i : i e s ?  

g u a r t n r y  of :;he s t l e  s f  = s t o r  
v e h i c l e s  a a n u i a c t u r e . i  o-:side U:S:, 
u n l e s s  z  w e i v e r  i s  o b r a i n e d ?  

Y 2983 C3n::ncin; R e s s l u r i o n  k c :  
5 3 3 !  To p2y ~ e n s l o a s ,  a n n a i r i e s ,  - 
re:;rexenr p a y ,  o r  a?jus:ed s e r v i c e  
C O = D C , S ~ ~ L D ~  f o r  p r i o ;  OT c u r i e n r  
~ i l i r z r y  p e r s o n a e l ?  

X 1 9 %  C ~ n z i n u i n p  3 2 ~ 3 1 ~ 2 ~ i 0 n  
Sec!S35. To pzy U!X: a s s e s s z e n t s ,  
a:rearages o r  d u e s ?  

FY 1939 C o n t i n u i n 2  3esolu:ion Soc! 
5 3 6 :  To c a r q  our  p r o v l s r o n s  of - 
FA4 s e c r i o x  209 (1) ( t r a n s f e r  of 
Fkq i u 3 d s  t o  c c l t i l a ? e : a l  
o?ga:L;aiions f o r  l en i ix : )?  

( 4 )  Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



T 
nuclear equipmenr, fuel, or 
tec haoloxy? 

k: fY 1958 continuinq Resolution S~C! 
5 i l j  For tfe DurDose of aiding t'ne . ~ ~ - 
efiorts of the gobern-nen: of such 
country to repress the leqitimte 
rights of c k  population of such 
councry contrary to t k  Universal 
Declaration of Human Riqhts? 

l! FY 1939 Continuing Resolution Sec! 
510; S:a:e ~u~horizafion Sec: 109: 
To be used for publicity or 
propaqanta purposes desiqned to 
SU~DOT: or defea: legislation 
  en ling before Congress, to 
influence in any Gay tk ourco-ce of 
a palirical election in t k  3nire2 
S:a:es, or for any gubliriry or 
pro?sga-ia purposes not aurbrized 
by Coqrcss? 

Yes 

Yes 

Yes 

. . 
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TLX MSG NO. CONSULTANTfPCNIB930 OF 16/8/88 

-:- K I N @  A T l N  MR RECKMANlMR RK BERRYlMR A PURI  

DIRECTORATE OF TECHNL* TECHNOLOGY DEVELOPMENT AND ENTERPRISES 

USAID. N.DELH1 K I N D L Y  REFER TO OUR CISCUSSIONS ALST UEEK STOP 

FURTHER INFORMATION ON CTD AS DESIRED I S  G I +  G IVEN BELON* 

1. F I I 4ANCIAL  ACCOUNTING: 

i. THE CTD U I L L  HAVE NO CASH TRANSACTlONS STOP A L L  TRANSACTIONS 

INCLUDING RECEIPTS AND DISBURSEMENTS M I L L  RE CONDUCTED THROUGH 

RANKS 

2 )  THE PROGRAnME ASSISTANT U I L L  B E  KEEPING A DAY BOOK S I V I N G  

D E T A I L S  OF CHEQUES ISSUED AND CHEQUES RECU 

3. A W A L L  ACCOUNTANT'S F I R M  I N  BANGALORE U l L L  BE  APPOINTED ON 

CONTRACT B A S I S  WHO U I L L  SEND T H E I F  STAFF EVERY UEEK TO U R I T E  

THE ACCOUNT BO01iS 

4. THE GOVERNING RCDY W I L L  RE MEETING EVERY QUARTER STOP H+ 

QUARTERLY ACCOUNTS U I L L  BE  DRAWN UP PY THE ACCOUNTING F l R n  STOP 

T H I S  WILL B E  AUDITED B Y  THE AUP17ORS OF CTD STOP CTD U l L L  APPOINT A 

REPUTED AIJDITING F I R M  I N  BANGALORE SAYS1iRRD RHODES AND PARK 

OR ANY EQUIVALENT F l R U  TO A U @ I T  ON A QUARTERLY B k I S +  B A S I S  ANF 

G I V E  THEIR  AUDIT COMMENTS TO THE GOVERNING ROPY STOP 

2P4lFI THU5. THE CTD W I L L  BE HAVING QUARTERLY, 6-MONTHLY% 

?-MONTHLY AND ANNUAL ACCOUNTS 4ND REPORTS, A L L  OF H I +  WHICH 

H I L L  BE  A'JDITEO RY THE '.'01TORS STOP 

I T  15 ALSO PROPOSED THAT 1 C I C l  CAN ALSO DO THE AUDIT  OF 

ANY TRANSACTION OF ZHE U S A I D  FUNDS STOP THE ACCOUNT BOOKS 

OF THE PROJECTS ASSISTED BY USAID  U I L L  ALSO BE  OPEN TO 

V S A I D  A U T H O I T I  AUTHORITIES FOR INSPECTION. CHECKING AND A V D I T  STOP 

5. UNDER THE SOCIET IES  REGISTRATION ACT. CTD'S ANNA* ANNUAL YEAR 

U l L L  BE  THE CLA* CALENDER YEAR FOR WHICH ACCOVNTS U I L L  HAVE TO 

BE  APPENDED TO THE ANNUAL REPORT STOP FOR PURPOSES OF TAX 

AUTHORITIESr  THE ACCOUNTS U I L L  HAVE TO RE PREPARED ON AN 

ANNUAL B A S I S  FOR THE PERIOD APRIL-MARCH STOP I F  SO DESIRED 

CY USAID.  ACCOUNTS CAN ALSO BE PREPARED FOR THE PERIOD 

OCTOBER-SEPTEMBER STOP FOR PURPOSES OF THE GOVERNINS BODY. . . . . - - . 

THE AUDIT ING F I R n  APPOINTED - SAY FORD. RHODES AND PARK AT 

BANGALORE. W I L L  PREPARE AUDIT REPORT OF ANNUAL ACCOUNTS 

FOR PRESENTATION TO THE NEMRERS OF THE SOCIETY STOP I T  15 

PRIPOSEO TO REQUEST I C l C I  A U I *  AUDITORS TO DO W D I T  FOR THE 

P E R l h P  A P R I L - K m C H  AND FOR PURP3SES OF USAID,  I F  NECESSARY 

, :  , c .  8.C ;\:,>:T:;. :"l T"; ",<I-;?[. .). TPT, - , , "FT rrrlr 

08/16/1988 
ACTION: 

TOE 

IIIFO: 

0 

CHRDN 
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4' i:)iI.j*L<.Ri, K I L L  PSTPAitL A!I('!T REFI'm? OF AId!VI1CL AL:,L,V!.iTE 

F(#R PRESENTATION TO THE MEMPtRb OF 1HE SOCIETY S l O P  I T  1 5  

PRQPOSED TO RFWUEST I C I C I  A U I +  AUDITORS TO DO AUDIT FOR 1HE 

~ E P I O I I  APRIL-WARCH ANU FOR PURPOSES OF USAIDI  I F  NECESSARY 
I 

l$CCOUldT S CAN ALSO RE AUDITED FOR THE PERICU - I +  SEPTEMBER STOP . . 
I IF THC COVERI~ING BOUU+ BOUY-SO DESRIRI DESIRES. AND ESPECIALLY UHEN T 

HE I ' 

i 
TRANSACTIONS OF THE CTD INCREASE WlTH  FUNDS COMING FROM OTHER 

! >, 

DONORS ALSO. SUCH AS B R I T I S H  A I D ,  CACADIAN AID.  ETC., THE I 
I 

CTD M I L L  HAVE A SEPARATE PROGRAMME ASSISTANT UHO WILL BE  A 

. . 
Q U A L I F I E D  ACCOUNTANTI WHO CAN. WITH  SUCH SUPPORTING STAFF i..i,<.:o- :.-; 
AS AMY BE NECESSARY. KEEP ACCOUNTS FOR THE CTD STOP 

11. CONTRACT 

USAID PROCEDURES MEANT FOR CONTRACTS U l L L  BE SCRUPULOUSLY 

FOLLOWED STOP THE SECRETARY OF THE COMPANY W I L L  HEAU THE CELL 

FOR CONTRACTS STOP THE STAFF OF THE CTD W I L L  ALSO BE  TRAINED 

FOR T H I S  PURPOSE STOPT+ STOP THE U S 4 i D  AT OELHI  U I L L  BE REQUESTED 

TO CONDUCT A B R I E F  T R A I N I N G  SESSION I N  U S A I D  PROCEOVRES STOP 

THE SECRETARY AS WELL AS THE PROGRAMME SISSTANT ALREhDY 2 

APPOIIITEO ARE EXPERIENCED GOVERNMENT S A + S T A F F  STOP THEY ARE 

WELL VES+ VERSE[% WITH THE GOVT. OF I N D I A ,  GOVT. OF IMRNATAIIA 

C(tNTR4CTING PROCEDURES STOP THE EC+ i E C Y N I C A L  SPECIF ICAT IONS 

FOR GOODS AND SERVICES REQVIRED FOR THE CTD PROGRAMNES 

U I L L  BE DRAHN UP BY EXPERTS I N  THE FOCUS GROUP WITH SUCH ! 
NEE+ NECESSARY ASSISTANCE UHEREVER MAY BE  REQUIRED FROM. 

IKSIIUS/hSFCfGOVT. OF ItARNATAIiA STAFF I N  A COMMITTEE SET 

UP STOP THE PRCIPOSALS FOR THE CONTRACTING CELL U l L L  PE 

F I I I A L I S E D  EEFORE THE END OF UECEMPER 1988 AND COT APPROVEU 
I 

bYLTHE 6OVERNINELBODY STOP T H I S  ATAFF W I L L  PE I N  A POSIT ION 

AN[) FULLY TRAINED DEFORE THE END PF MARCH *+ OF MARCH i8+ 1989 STOP 

AS AND UHEN WORK GETS P V I L T  UP, THE CONTRACTING CELL 

UORhlNG OIRECTLY UNDER THE SECRETARY OF THE CTD WILL BE 

REEFED UP TO MEET THE NECESSARY REWJIREPlENT5 STOP 

NO WDRK-LOAD I + I S  ENVISAGED WHERE THE ?1SAlD AT DELHI  AND 

USA10 AT WASHINGTON U I L L  HAVE 10 SHOULOER CONTRACTING 

WORI< OF THE CTD STOP I 
'. . 

111. MONOTORING AN0 IIATA-BASED WANAGEMENT 

THE ENT IRE  DATA OF CTU U I L L  BE  COfiPUTERISED STOP FROM THE 

PERIOO OCTORER ' 8 8  TO ENO OF MARCH ' 8 9 ,  THE FOCVS 6ROUPS 

U I L L  PREPARE THE BASE-LINE STUUIES /AGAINST  WHICH THE 

InPACT OF THE CTD PROGRAMMES CAN BE JUDGED. EHEREVER 

+ UHERVER + UHEREVER NECESSARY F+  W lTH  THE HELP OF I N I A r  I N U I A N  

COEISULTANTS STOP NECESSARY FORMS W I L L  BE G!JT PREPARED <IN THE 

L I N E S  OF UISCi lSSlONSHELD WITH MD.L+ li. ANUERSON OF THE 

UASHIN~ZTON CIONA CONS'JLTZNG GROUP WHO V I S I T E L ,  RANGALORE I N  J l JLY 'BB  

I *  51!1P PR!ISHESS Pil 'ORTL. QF ACT IT+  A C T I V I T I E S  WILL $3E MON!tTOREII 

. - ' - . . . . c . , . .  ? - ~ " , l ~ ? . , * > " n " c  r G  nc~r r r rncnv  " ~ r , t r ~ T ~ , D , ~ ~ " ~ . ~ o ~ " ~ v , ~ " * r ~ , ~ , ~  



. : :  I '  i 7 h E L P  OF I N L A +  1Mi : IAN 

C O b S n i T A l ~ T C  Sv:lP NFCESXAqY ? ~ : l k t ~ S  U I L L  B E  GCIT PREPARED ON THE 

L l N E S  @F DISCUSSIONSHELD W I T H  MD.L+ K.  ANDERSOR OF THE 

WASHINSTON CION+ CONSVLTING GROUP UHO V I S I T E D  BANGALORE I N  J U L Y ' 8 8  

Z +  STOP PROGRESS REPORTS OF A C T I T +  A C T I V I T I E S  U I L L  B E  RDNOTORED 

B O O ~ H B I D I P E C * G R V A N B N ~ R ~  R A  BBECEBBBB BOOUP%HBNCBOROMmRUP+RASIS 

O'QUA+ QUARTERLY PROGRESS REPORTS U 

- * > n  UIGQ BE 

N R T I P T U  CGEF+ iNA HONTHL L S U +  =?LA 

. . MONOTORED BYMHE 

fiONOTORED BY THE DIRECTOR AND THE SECRETARY W I T H  THE COORDlNATES+ 

C90RDINATORS OF THE FC+ FOCUS GROUPS ONA RONTHLY R S I S  STOP 

QUARTERLY PROGRESS REPORTS U I L L  E.E PUT U P  T D  THE BOARD OF 

GOVERIKIRS STOP SINCE THE CHAIRMAN OF J C I C I  I S  ON THE GOVERNIN6  

e a U Y l  I C I C I  WILL AUTOMTI+ AUTOFiATICALLY GET THESE QUARTERLY 

PROGRESS REPORTS DONE B Y  THE CTD W I T H  RESPECT TO T H E I R  PROJET+ 

PROJECTS STOP U S A I D  AT NEW D E L H I  U I L L  ALSO B E  S V P P L I E D  THE 

NONOTORING DAY+ DATA ON A QUARETRLY + QVATERL+ WJARTERLY 

B A S I S ,  SHCE+ SCHENEUISE STOP 

PC NAYAKI L~ IRECTORI  CENTRE FOR TECHNQLOSY DEVELOPMENT, 

C / O  NGEF LTOI  TLX  NO. 0 8 4 5  2210 N S E F  IN 

RANGALORE / 

/ENGEF-: - 

8 4 5 8 0 5 7  NGEF I N  P L  ACK+?l l i?Rit f iECP .FINE.o5!.e.?.Q.Q/ 



PROPOSAL APPROYAL/NhDIffi PROCESS 

' AID PROJECT OFFICER 

1. Admini s t r a t i  ve Review o f  proposals f o r  

- s a t i s f a c t i o n  o f  c r i t e r i a  
- c o o r d i n a t i o r ~  w i t h  o the r  AID programs 
- agreement w i t h  general AID p o l i c i e s  
- co~np le t i on  o f  a  techn ica l  r e v i e w ' i f  non-center proposal 

2. Execute 

- send concurrence l e t t e r  (PIL)  t o  ICICI  (copy t o  CTD) 
- i f d i r e c t  con t rac t ,  i n i  t i a t c  c o n t r a c t i n g  d o c u ~ ~ ~ e n t a t i o n  

i n  coord ina t ion  w i t h  RCO. 

3. Moni tor /Evaluate 

- moni tor  CTD S t a f f i n g  c a p a b i l i t i e s ,  o b t a i n  assistance i f  rlecessary 
(e.g., c o n t r a c t i n g  h e l p )  

- s i t e  v i s i t s  t o  review CTI) a c t i v i t i e s .  i d e n t i f y  problems 
- oversee CTU moni tor ing system, o b t a i n  ass is tance i f  necessary 

(e.g., quest ionna i re  des ign)  
- c o o r d i r ~ a t e  at idtenu and f i n a l  eva luat ions 
- a s s i s t  i n  p repara t ion  o f  A c t i o n  P lan 

GOVERN1 NG UOAW 

- Provides guidance t o  S e c r e t a r i a t  on Ac t ion  P lan 
- Review ~ t l d  Approve Proposals presented by S e c r e t a r i a t  

TECHNICAL CONSULTANT 

- one techn ica l  consu l tan t  assigned t o  each Focus Group 
t o  perfonn techn ica l  review o f  proposals t h a t  have 
had no ou ts ide  ass is tance i n  preparat ion.  

ex 1.) Equipment Purchase -- i s  des i red  purchase most appropr ia te? 
-- i s  method o f  procurement/f inanciny; 

s e r v i c i n g  most e f f i c i e n t ?  

ex 2.) O r i e n t a t i o n  Tour -- a re  appropr ia te  people going? 
-- do they propose t o  v i s i t  best, most 

r e l e v a n t  s i t e s ?  

- i f  review judges proposal u ~ ~ s a t i s f a c t o r y ,  sen t  back t o  Focus 
Group f o r  r e v i s i o n  

SECRETARIAT 

1. A d u ~ i n i s t r a t i v e  Review 

- a t teu t io r t  t o  A I U  c r i t e r i a  
- c o o r d i ~ ~ a t i o n  w i t h  s t r a t e g i c  A c t i o n  P lan  

2. Execute 

- i f  hos t  country cont rac t ,  nego t ia te  and e n t e r  i n t o  c o n t r a c t  
(copy AID and I C I C I )  

- (:lake payl~lent 
- c l a i m  reimbursement f r o ~ u  I C I C I  
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UNITED STATES AGENCY for WTERXhT13h'AL DXLOPhEh? 

June 2. 1989 

Shr i  Rajan Katoch 
Deputy Secretary 
Departraent o f  Econmlc A f f a i r s  
M in i s t r  o f  Finance T North B ock 
New Delhi-110001 

SUBJECT: Center for  Technology Development ( 

Dear Shri Katoch: 

Ue had transmit ted t o  you, v ide our l e t t e r  o f  February 15, 1989, t h e  
d r a f t  Pro jec t  Agreement, concerning t h e  subject  p ro jec t  f o r  your 
clearance. To f a c i l i t a t e  p ro jec t  implementation soon a f t e r  the aforesaid 
ProAg i s  signed between I C I C I  and AID, we have prepared the  enclosee 
P r e c t  Implementation L e t t e r  ( P I L )  i n  d r a f t  f o r  your review and 
concurrence before f t s  f i n a l  issuance. 

Ye look f o r ~ a r d  t o  rece iv ing  your ear ly  'No Objection' t o  our s ign ing the 
suoject Pro jec t  Agreement w i t h  I C l C I .  Ye would f u r t he r  appreciate 
receiving your comnents/clearance o f  the  d r a f t  PIL f o r  i t s  f i n a l  issuance 
t o  c o m n c e  p ro jec t  implementation soon a f t e r  the s ign ing o f  m e  Pro jec t  
Agreement. 

Sincerely . 
K.C. Kapoor 
D i rec to r  (A) 
Of f i ce  o f  Pro jec ts  

Encl : U s  

CC: Mr. N. Vaghul, Chairman 8 Hanaging Di rector ,  Tne I n d u s t r i a l  C red i t  C 
Investment, Corpn. of I nd ia ,  103 Backbay Reclasation, Bom3ay - 400 020 



D R A F T  - 

Mr. U. Vrghul 
Chai man 
The Industrtal Credit  and Investrent 
Corporation of India 
163, Backbay Reclamation 
Bolnbay - 400 020 

SUBJECT: 

Dear Mr. Vaghul: 

This l e t t e r  s e t s  fo r th  procedures f o r - - u t i l i z i n g  the proceeds of the 
subject  Project Grant Agreement and provides information and guidance 

regarding certain provisions of the subject  Pro jec t  Grant Agreement 
dated between the Industr ia l  Credit  and Investment 

corporation of India (ICICI) and the United S ta tes  of America, ac t ing  
through the Agency f o r  International Development A D .  The Center 
f o r  Technology Development (CTD).  a non-prof i t soc ie ty  reg is te red  under 

the laws of the State  of Karnataka, has been designated t o  implewnt t h i s  

project. This l e t t e r  and i t s  attachments may be supplemented o r  modified 

by subsequent Project Implementation Letters (PILs). 

I. The Project - Article 2 

The Project ,  Center f o r  Technology Development (CTD) is an experimental 
undertaking designed t o  develop and improve technology in f r a s t ruc tu re  

resources that are essen t ia l  f o r  economic growth i n  India. The pro jec t  
purpose is to  accelerate the pace and qua l i ty  of  technology development 

and i t s  application t o  product and production process development t o  
bring about comercial  exploi ta t ion of technology i n  India. The project  

w i l l ,  as  described i n  Annex 1 of the subject  Project  Grant hgreemnt,  

strengthen the capacity of technical i n s t i t u t i o n s  by funding i t h e  



technical assistance,  t ra in ing  of humn resources and the procurment of 

physical resources w i t h  the objectfve of fnprovtng the economic 

infras t ructures  a b i l i t y  t o  respond t o  market demand f o r  technology 

development, under the overal l  d i rect ion of the CTD. The A.I.D. grant 

w i l l  support the growth and laaturstion of the CTD organization and 
spec i f i c  t n i t i a l  a c t i v i t i e s  of the CTD. The ICICI wil l  disburse grant 

funds received under the A.1.D project  t o  CTD f o r  f inancing of approved 
sub-projects and re la ted a c t i v i t i e s .  I t  should be noted tha t  A.I.D. 
grant funds shal l  not be used t o  finance any ident i f  i able t a x e s h a r i f f  

imposed under any of the Central ,  Sta te ,  c i t y  or municipal laws i n  e f f e c t  
f n  India. 

) 
The A.I.D. grant of $10 mil l ion,  over a six-year period, wi l l  finance: an 

estimated $3.0 mill ion o f  technical ass is tance;  an estimated $2.5 mill ion b 

of  human resource t ra in ing ;  an estimated $3.8 mil l ion of comnodity ) 

procurement; ,. an estimated $0.4 million f o r  other  costs  including 

development of publ ic i ty  mater ia ls  f o r  technical information exchange; 
1 

and an estimated $0.3 mil l ion f o r  project  monitoring, evaluation and 

audi ts  of project a c t i v i t i e s  by chartered accountants. The d e t a i l s  of 
these ac t iv i t i e s  are as  follows: 

1.  Technical Assistance ( T A ) :  The Project provides f o r  an estimated 75 

personmnths of U.S. and Third Country TA and 375 person-months of local 
TA. T A  will cover the cost  of long as well a s  shor t  term U.S./Third 
Country consultants throughout the l i f e  of the project. In e f f ec t ,  i n  

the ear ly  years, project  funds will  be used t o  provide technical 
ass is tance for  preparation of 'Mission and Scope Studiesg t o  leverage 

other donors' contributions. For example, i n  the f i r s t  year the CTD nay 
use project funds to  finance a Mission and Scope Study (MSS) tha t  wi l l  

r e su l t  i n  a detai led implementation plan f o r  an Informatic Applied 
Technology Center ( I A T C ) .  The CTD can then present t h i s  HSS t o  foreign 

donors who have expressed an in t e r e s t  i n  funding such an IATC t o  develop 

software applications f o r  the railways, banking, and telecomunication 

industr ies .  



2. Training: The project  provides f o r  80 personronths  of U.S. and 
th i rd  Country t r a i n l n g  and 425 personqonths of local  t ra tntng.  The long 

term and sho r t  term training wil l  contlnue throughout the pro jec t ' s  s i x  

p a r  l i f e .  Tratning funds can a l so  k used t o  f inance the v i s i t s  of 

foreign f s c u l t y  members t o  provide in-country t ra intng and par t ic ipa te  i n  

workshops/seminars. The number of such workshops/seminars t o  be 
conducted i n  d i f f e r e n t  focus areas will have t o  be determined 
col laborat ively  as events unfold over the l t f e  of the project .  Training 

costs  wi l l  include expenses tncurred on honorarium, t u i t i on ,  per diem, 
t ransporta t ion,  and t ra in ing  materials. 

3. C m o d i  t i e s :  Comnodi t y  procurement will consis t  of equipment f o r .  . - 
Appl ied Technology Centers, t ra in ing  programs, computer hardware and 
software. I t  w i  11 a l s o  cover cos t  of Procurement. Services Contracts, and 

other associated cos t s ,  such a s ,  clearing,  warehousing, and transport .  

>. 

4. Project  Evaluation, Monitoring and Audit: Monitoring an6 evzluztion of 

the CTD p ro j ec t  will be achieved through a system of ongoing data  
col lect ion and report ing designed t o  track project  progress and r e su l t s .  

Inf omati on on CTD a c t i v i t i e s  wi l l  be collected by the industry-oriented 

'Focus Groups ' conprising Food Processing, Dryland kgricul tu re ,  
Industrial  Machinery and Equipment, and Chemical Systems Suppliers/  
Fabricators,  and the l ike  and recorded and sumarized by the Secre ta r ia t  

of the CTD on quar te r ly  basis. These 'Focus Groups. are technical  

working groups made up of leaders from the local industry, acadeiiia, and 
f inancial  i n s t i t u t i o n s .  The 'Focus Groups' are expected t o  meet a t  l e a s t  

once a m m t h  throughout the l i f e  of the  project. 

Project  evaluat ions  w i  11 be conducted during the project ' s  years th ree  

and s i x  a s  s t a t e d  in  the amplified project  description of the Project  

Agreement (Section V of Annex I )  and fur ther  enumerated i n  item 1Y.A of 

t h i s  PIL. These evaluations wi 11 be implewnted through contracts w i t h  

appropriate i n s t i t u t i o n s  and/or through Personal Services Contracts. The 

evaluation team wi l l  consist of foreign and local consultants,  



representatives of A.I.D. and CTD. The t o t a l  cos t  of such Project 

Evaluations is estimated st $300,000, of which $200,000 will  be i n  

foreign exchange, contracted d i r e c t l y  by A.1 .D. The remaining $100,000 
in  local currency includes funding f o r  any required Non-Federal Audit of 
the CTO. 

5. Other Costs: An fmportant output of the project  i s  Technical 
Information Exchange (TIE). Funding i n  this category w i  11 be available 

t o  obtain technical and comnercial information from l ib ra r i e s ,  
un ive r s i t i e s ,  and other organizations i n  the U.S. and exchange research 

f  indings/updates through sate1 l i  t e  communication channels. The project 

envisages u t i l i z a t i o n  of a s a t e l l i t e  network on a time-sharing basis. 
Accordingly, t h i s  category of funding sha l l  a l so  include s a t e l l i t e  time 

charges, royal t i e s / f ee s  payable t o  obtain copyrights and printing and 
d is t r ibu t ion  cos t s  of these materials and development of publicity 

material> f o r  T I E .  

11. Financing - Artic le  3 

The t o t a l  cost of the project  over i t s  s i x  year l i f e  i s  estimated a t  
$17.450 mill ion.  This wil l  be borne by A.I.D. t o  the extent  of a grant 

of $1 0.0 mill ion and the remaining $7.450 mil l ion by participating 
e n t i t i e s  such as  State  Government(s), industry  associat ions ,  and private 

indus t r ia l  concerns. Various e n t i t i e s  including the S t a t e  Governnent 

wil l  provide the equivalent of $450,000 t o  meet the cost  of managing and 
administering the grant. Pr ivate  Sector Organizations wil l  make over the 

l i f e  of the project  ' i n - k i n d '  contribution of the equivalent of $7.0 

mill ion.  



A.I.D. r f l l  provide the grant funds of $10.0 mill ion under t h i s  project  
through incremental funding. A.I.O. has obligated through the f n t t i a l  
agreeement dated , 1989 $3.0 mill ion t o  f fnance the foreign 

exchange and local currency cos t  of the project. This PIL e a m r k s /  

comnits $1.380 mil l ion per ta ining t o  local currency cost  of the  project .  
The foreign exchange cost  of $1.620 million r f l l  be earmarked through 

issuance of separate implementation documents. An $1 l u s t r a t i v e  s m r y  
of project  costs funded with $3.0 mill ion obligated under the  f n f t i a l  
agreement i s  attached (Attachment ' A '  1. 

111. Conditions Precedent t o  Disbursement - Article 4 

Conditions Precedent (CPs) a s  specif ied under sections 4.1 and 4.2 of the 

Project  Grant Agreement dated , 1989 are sel f  explanatory and do 
not reqyire any f u r t h e r  elaboration.  To enable A.I.D. t o  make the f i r s t  

disbursement of grant funds, IClCI should furnish to  A.I.D. through DEh 

the required documentation i n  form and substance sa t i s f ac to ry  t o  A.1 .D. 

Unless otheraise agreed by A.I.D. the CPs under sect ion 2.1 mst be 

sa t i s f i ed  by , 1989 and those under sect ion 4.2 by , 
1989. 

IY. Special Covenants - Art ic le  5 

A. Evaluations - Section 5.1 

I t  i s  agreed tha t  an evaluat ion program, sa t i s fac tory  t o  A.1 .D. w i l l  be 

established and financed a s  par t  of the Project. This program wil l  

comprise of annual reviews of various a c t i v i t i e s  under the Pro jec t ,  an 

in-depth Kid-Term Evaluation i n  the t h i r d  year of the pro jec t ,  and a 
Final Evaluation a t  the end of the Project .  The Evaluation Program wil l  

include: 



a )  Annual reviews of progress towards attatnment of Project  object ives;  

b) The ident i f tca t ion  and evaluatton of problem m e a s  of constra ints  
which may tnh tb t t  such attainment; 

C )  Assessment of how such Information may be used t o  help overcome such 
problems ; and 

d )  Evaluation of the overal l  r e s u l t s  of the Project  as  a posi t ive  
influence on the development of Research and Development ( R & D )  in  the 

Enterprise Sector. 

The content, scope and terms of reference of the above pro jec t  evaluation w i l l  

be, except as  CTD and A.I.D. may o themise  agree i n  wri t ing,  i n  accordance 
with the d e t a i l s  given tn  the attached Monitoring and Evaluation Plan 

(At tachye~t  1). 

9. Duties and Import Licences - Section 5.2 

I t  i s  agreed t h a t  CTD i s  responsible f o r  f inancing a l l  import dut ies  and/or 

securing i n  a timely manner, the r equ i s i t e  exemptions from GO1 concerning 

these import dut ies .  CTD wil l  obtain a l l  import l icenses and/or other GO1 

clearances required f o r  the importation of any goods t o  be financed under the 
Project .  

C. CT'D Governing Board - Section 5.3 

Presently, the CTD Governing Board has six members, representing the business, 

f inanc ia l ,  academic and government comuni t ies .  O u t  of these,  three are  drawn 

from the pr ivate  sector and non-government organizations.  CTD will  e i t h e r  

maintain o r  increzse the ex is i tng  level of representat ion of the private 

sector  and/or non-government organizations on i t s  Governing Board. I t  i s  



agreed t h a t  an addit ional m b e r  representing the Department of Economfc 
Aff a i r s  sha l l  be appointed on the CTD Governing Board of  s i x  .embers thus 
ra i s ing  the t o t a l  number of Board Hernbers from s ix  t o  seven. 

V.  Procurement Source - Article 6 

A. Foreign Exchange Costs - Section 6.1 

Pursuant t o  t h i s  section the source and or ig in  of U.S. do l la r  procurement 
of grant funded goods and services wi l i  be the United S ta tes  and se lec ted  
f r e e  world countries (codes 000 and 941 of the A.I.D. Geographic Code 

Book) a s  i n  e f f e c t  a t  the time orders a r e  placed o r  contracts entered 
i n t o  f o r  such goods o r  services. Individual transactions the -value of 
which do not exceed $5,000 are e l i g i b l e  provided tha t  the source and 
or ig in  ,i-s within code 935 of the A.I.D. Geographic Code Book. Attachment 
B provides the l i s t  of  A.I.D.'s Geographic Codes. 

B. Local Currency Costs - Section 6.2 

Pursuant t o  t h i s  section,  the source and origin of local currency grant  
funded goods and services shal l  be India. 

C. Definitions 

1. Source and Origin: With respect t o  equipment and materials ,  'source' 
i s  the country from which such equipnent and ~ a t e r i a l  i s  shipped t o  In3ia 

or  India i t s e l f  i f  the equipment and mater ia ls  are located therein  a t  the  
time of purchase. However, where the equipment and materials  a r e  
shipped t o  India from a f r e e  port o r  bonded warehouse i n  the form i n  
which received therein,  'sourcem means the country o r  t e r r i t o r y  frch;: 

which the equipment or materials were shipped t o  such f r e e  port  o r  banded 
warehouse. '0rigin' i s  the country i n  which such equipxnt  o r  na t e r i a l  



I s  mined, grown or  produced. A coarodity I s  produced when through 

r~anufacturing, processing, o r  assembly, a c a a e r c f a l l y  recognized new 

comnodity r e su l t s  t h a t  I s  substantially d t f f e r en t  In basic 
charac te r i s t ics ,  o r  In purpose, o r  u t i l l t y  from i t s  caponents .  

2. Goods and Services: Goods a r e  considered a s  a produced comnodity. 
Services are primarily lden t i f  led w i t h  professional , technical  and 

procurement and construction service  contracts. Services are a l so  
commodity-related such a s  insurance, ocean f r e i g h t  and/or incidental  
services .  Insurance means a policy of insurance i ncluding marine 

l i a b i l i t y ,  or any performance o r  other bond e l i g i b l e  f o r  f inancing. 

incidental  services could be f o r  such items as  equipment i n s t a l l a t i o n  and 
personnel t ra in ing  i n  connection w i t h  equipment. 

The application of 'source' and 'origin' c r i t e r i a  t o  the three types of 

c m o d i p - r e l a t e d  services f s  as  follows. In the case of insurance, the 
'source' and 'origin' i s  the country i n  which such insurance i s  placed. 

In the case of incidental  services  the 'source' and "origin '  i s  the 
country t o  which the personnel o r  f i rm providing the services  belong. In 

the case of ocean f r e i g h t  the 'source' and 'origin" i s  the country of the 
f l a g  r eg i s t ry  of the vehicle. 

3 .  Componentry: Rules on components assure t ha t  the benef i t  of the 
'origin' rule accrues t o  the producing country. gComponents' a r e  the 
goods tha t  go d i r e c t l y  i n t o  the production of a produced commodity. 

'! A.I.D. componentry ru l e s  fo r  c o m o d i t i e s  produced i n  e l i g i b l e  source 
countries are  as follows: 

( i )  If the comodity contains no imported cmponent, i t  meets A.I.D.'s 
componentry requirements. 



If i )  If the c m m d i t y  contalns components Imported f run countries 

included i n  Geographic Code 935 whlch are not included i n  the  authorized 

geographic code f o r  the procurement, the components a r e  limfted according 

t o  the following rules: 

( a )  They are llmited only i f  they are  acquired by the producer I n  

the form i n  which they were imported. 

( b )  The t o t a l  cost  o f  such components t o  the producer of the  

comnodity (delivered a t  the point of production of the comnodity) 

my not exceed 50 percent of the lowest price (excluding the cos t  

of occean transportatfon and marine insurance ) a t  which the 

supplier makes the comnodity avai lable  f o r  export  s a l e  (whether o r  

n o t  financed by A.I.D. 1. 

( 5 )  A.I.D. may prescribe percentages other than 50 percent f o r  

specif ic  comnodities. The percentage of a1 lowable foreign 

cmponentry nay be decreased f o r  a spec i f i c  procurement by A.1 .D. 

a t  the request of the cooperating country. Other changes i n  the 

percentage of allowable foreign componentry may be authorized by 

the Director of the Off ice  of Procurement i n  ce r t a in  circunitances 

or mzy be authorized as source/origin waivers. 

( d )  Components from the cooperating country may be used i n  
unlimited amounts whenever any geographic code other than Code 090 

i s  authorized. 

( i i i )  Any component from a non-Free World country makes the conmodity 

ine l ig ib le  f o r  A.I.D. financing. 



4 .  Indigenous Goods: The d t f  In i t t on  of indigenous goods Includes: 

( a )  Goods that  have been mined, grown or produced In Indla through 
manufacture, processing, o r  asseplbly are t l i g l b l e  f o r  f inancing. 

(b) Goods produced w i t h  imported components, i n  order t o  qual i fy  a s  
indigenous, must r e s u l t  i n  a comnercfally pecognized new comnodity 

that  i s  subs t an t i a l l y  d i f f e r en t  i n  basic cha rac t e r i s t i c s  o r  In 
purpose o r  u t i l i t y  from i t s  components. Any Imported component 

from a non-Free World country makes the indigenous c m o d i t y  
ine l ig ib le  f o r  A.I.D. f inancing. 

5. Shelf Item Procurement: The def in i t ion  of Shelf Items i s  as  follows: 

a. Goods which are normally imported in to  India and kept i n  stock i n  the 

form in,which imported f o r  comnercial resale  t o  meet a general demand i n  

India shal l  be deemed t o  be of Indian source f o r  purposes of f inancing 

under t h i s  Agreement, sub jec t  t o  the following: 

(i) Shelf Items Imported f r m  Code 941 Countries 

Shelf items are  e l i g i b l e  f o r  financing under t h i s  Grant, i f  they 
have the i r  or igin  i n  the United States  o r  i n  a country included i n  

Code 941. Attachnent B describes Code 941 countries.  

( i i )  Shelf Items Imported from Other Free Yorld Sources 

Shelf Items having t h e i r  source and or igin  i n  countries included i n  
Geographic Code 899 (any area o r  country i n  the Free Uorld, 

excluding the Cooperating Country i t s e l f )  b u t  not i n  Geographic 

Code 041, are e l i g i b l e  f o r  financing i f  the price of one u n i t  does 

n o t  exceed $5,000. For goods sold by units of quantity, e.g, tons ,  

barrels ,  e t c . ,  the un i t  t o  which the local currency equivalent of 

$5,000 i s  applied i s  t h a t  which i s  customarily used i n  quoting 



prices. The t o t a l  u o u n t  of Imported shelf  item purchases f m  

Free Yorld Countries (Attachment 8) other  than Code 941 m y  not 

exceed ten percent of t o t a l  local  cos t s  financed by A.I.D. f o r  the  

project ,  o r  $25,000, whichever I s  higher. However, In  no case m y  

the t o t a l  amount of such purchases from free world countries other  
than Code 941 exceed $250,000 without f l r s t  obtaining a spec i f i  c 

geographic source waiver. 

( i i i  ) Shelf Items Imported from Non-Free Yorld Sources 

a. Imported shelf items produced i n  o r  imported from countries not 
included i n  Geographlc Code 899 a r e  Ineligible-for-A.I.D. financing. 

b. Any imported component from a non-Free World country makes the  
imported shelf i t e n  i ne l i g ib l e  f o r  A.1 .D. f inancing.  

VI. Disbursements - Artic le  8 

A. Disburserrents f o r  Foreign Exchange Costs 

Foreign Exchange Costs a re  e l i g i b l e  under a l l  t h e  f i v e  components o f  the 

Project ,  i .e. 1 ) Technical Assistance, 2 )  Training, 3) C o m ~ d i t i e s ,  4 )  

Project  Evaluation. Monitoring and Audits, and 5 )  Other Costs; 

Three mechanisms, a s  described below, a re  avai lable  t o  defray the  f o r e i y  
exchange costs of goods and se rv ices  procured from U.S.A. Of these, the  

f i r s t  two are applicable t o  Host Country Contracts,  and the  t h i r d  

mechanism i s  applicable t o  d i r e c t  A.I.D. Contracts. 



Under the f i r s t  mechanlsa, A.I.D. wl l l  l ssue a Let ter  of Cornitrent t o  a 
U.S. bank f o r  the  requlred u o u n t  showing ICICI/CTD a s  the beneficiary. 
Under the Let ter  of Cmitent ,  ICICI/CTD wil l  Issue Let ters  of Credit  
f o r  the required amount In favor  of the U.S. suppliers.  The l n l t l a l  
Let ter  of C m i t m n t  wi l l  be f o r  $1 a i l l t o n  and wil l  be replenished a s  
necessary. After the goods are  shi  pped (and/or the services performed ) 
by a U.S. suppl ier ,  he can claim payment from the U.S. bank by s u h i t t i n g  
t o  the bank necessary documentation a s  described In the Letter of 
Coni tcent .  The U.S. bank wil l  claim reimbursements f o r  these payments 
from A.I.D. and A.I.D. w i l l  charge such payments t o  the Project .  

, 

Wnder the second mechanism, A.I.D. may issue d i r ec t  Let ters  of Comnitmnt 
t o  U.S. suppl iers  of goods and services .  The payments wil l  be made by 

A.I.D. d i r ec t ly  t o  the suppl iers  of goods and services  on rece ip t  of 
invoices and supportjng documents. 

> - 
Under the t h i rd  mechanism, when i t  i s  not possible t o  open a Letter of 
Comitment/Letter of Credit  t o  procure the requested services o r  goods, 

A.I .D.  will contract  d i r e c t l y  f o r  these services  o r  goods. For example, 

A.I .D.  say be requested t o  acquire the services  of a U.S. Government 
laboratory and A.I.D. may do so by enter ing in to  a Par t ic ipat ing Agency 
Services Agreement (PASA). Payments under the PASA wil l  be made d i r e c t l y  

by A. I .D .  and charged t o  the subject  Project .  

Regarding a l l  o ther  e l i g i b l e  foreign exchange costs ,  ICICI wil l  submit t o  
A.I.D./Hew Delhi Voucher SF-1034 i n  o r ig ina l  and three copies (Attachment 
C) accon?anied by a summary s ta tenent  (Attachment D Annexes ) showing the 
d e t a i l s  of the payments t o  be made by A.I.D. d i r e c t l y  t o  the concerned 
personsfinsti tu t ions .  This voucher should be supported by suppl ie r ' s  
invoices and r e l a t ed  documents duly c e r t i f i e d  by an authorized o f f i c i a l  
of ICICI and may be subnitted quar te r ly  o r  as  often a s  necessary. 
Attachment C is a sample SF-1034, and Annex 1 and 2 t o  Attachment D a r e  

sample statements showing d e t a i l s  of payments t o  be made by A. I .D .  The 
f i r s t  voucher should be numbered AID-FX-1, and subsequent voucher 
AID-FX-2 and so on. 



B. Dfsburser~nt fo r  Local Currency Costs 

Local currency costs can be dfsbursed under a l l  the f ive  cmponents 
of the Project. Local currency costs cover payrnents through CTD to  
Indian suppliers fo r  tquipment/servlces and costs related t o  
techntcal assistance. seminars/wrkshops, training, monitoring and 
evaluation, Non-Federal Audtts and costs related w i t h  TIE. 

1. In i t ta l  Payment: Based on the request from CTD, ICICI will make a 
request t o  A.I.D./New Delhi fo r  an advance of funds to  meet I t s  
requirement for  a 90-day period In carrying out the project 
act ivi t ies.  This request f o r  advance will be made on SF-1034 i n  
original and three coptes supported by a Sumnary Statement 
indicating funds required fo r  each of the f ive  components under the 
subject Project. A.I.D. will accordingly disburse the amount to  
ICICI in. accordance with the standard procedures and lCICI will pass 
on the amount t o  CTD. ICICI wi?l ensure that A.I.D. funds will n o t  

be comingled w i t h  other ICICI/CTD owned or controlled funds o r  any 
other funds. CTD will deposit a l l  A.I.D. advances i n  a separate 
bank account and shall make a l l  disbursements fo r  e l ig ible  project 
costs from this account. Any interest  earned on advances must be 
returned t o  A. I .D. 

2. All Subsequent ~ayxents: 

(a)  Bzsed on the lnfonation provided by CTD, IClCI will prepare a 
Quarterly Paymsnt Status Report (Attachment D )  sho~ing  actual 
expenditure for the current quarter (expenditure t ncurred f o r  each 
of the f ive cost component) and an estimate of expenditures f o r  the 
next quarter. The actual expenditures of current quarter plus an 
estimate of expenditure for  the next quarter less the previous 

advance will be the amount to be claimed by ICICI as a new 
advance. ICICI will subnit t o  A.1 .D./Hew Delhi, SF-1034 (original 



and three  copies) alongwitn Vie above Quarter ly  Payment Sta tus  

Report, and ce r t i f i ed  by an authorized o f f i c l a l  of the ICICI. 

Attachment D is  a sample of the  Quarter ly  Payment Sta tus  Report. 

ICICI will also show on SF-1034 requesting a new advance and the  

amount of expenditure t o  be adjusted against  tne  previous advances. 

( b )  A.I.D./New Delhi will disburse the amount t o  ICICI i n  accordance 

with i t s  standard procedure and ICICI will pass on tne  amount t o  CTD. 

( c )  Any in t e r e s t  earned by IClCI on funds advanced by A.I.D. will  be 

refunded t o  A.1 .D. promptly. 
2 

VII. Procurement and Contracting Procedures 

I t  i s  an t i j ipa teo  t h a t  most of the procurement required under the 

p ro j ec t  will be accompl (shed by ICICI/CTD. Host Country 

Contracting, as defined i n  A.I.D. Handoook 11, copies of which have 

been given to  ICICI will  be u t i l i z e0  fo r  sucn procurements *.her1 

sources outside of India a re  considered. then only Indian sources 

a r e  considered, Local Cost Financing proceaures will  be followed. 

When spec i f ica l ly  requested by ICICI, a l i s i t e a  amount of U.S. ar;d 

o ther  foreign technical ass is tance,  t ra in ing  a n d  comodi t ies  will be 

contracted by A.I.D. on behalf of ICICI. 

Handbook 11 whicn s e t s  for th  a l l  requirements fo r  Host Country 

Contracting i s  divided in to  ttiree sections covering: 

- Professional and technical services 

- Comodi t i e s ,  and 

- Construction services .  



procurement practice and accepts the mst advantageous 
offer ,  price and other pertinent factors considered 
such as quality of the goods and services, delivery 
time, transportsti  on costs, payment t e r n ,  oval labi li ty  
of spare parts,  Installation and repair services. For 
procurement through fomal competitive bidding, the 
lowest responsive and responsible b i d  normally will be 

accepted as meaning the lowest available price. When 
competitive offers are n o t  avaflable, as in the case of 
sole source procurements, some form of Cost or price 
analysis should be used to  establish the reasonableness 
of price. 

Direct A.I .D.  contracting will be accomplished a t  the request of 
ICICIKTG by the USAID Regional Contracting Officer or by 
A. I . ~ . / k?~sh i  gton contracting officers.  The Regional Contracting 
Officer will be pleased to  explain the requirements of A.I.D. direct 
contracting. 

VIII. Terminal date fo r  Request fo r  Disbursement - Article 3, 

Section 3.3 

. Final date f o r  receipt of request f o r  claiming disbursement 
is  ( i  .e. nine nnnths a f te r  the Project Assistance 
Completion Date 1. 



In additlon t o  A.I.D. n q u ~ m r e n t s ,  Handbook 11 sets  for th  r great 
deal of gutdance that  is  useful but not aandatory. Sample RfPs,  
IFBs and Contract Fomats are included i s  i re  many optional chuses 

t h a t  can setve t o  protect the Interest of  ICICI/CTD. h n g  the 
spectftc requtrements are the fol lwlng:  

1. Competttion: spectf tc  requirements for  competitton are 

set  forth in each chapter. Speclf t c  . circumstances are 
also defined under which less competition may be 

authorized by A.1  .D. 

2. Advertising: a l l  contracts fo r  services exceeding 
$100,000 (except those directly w i t h  individuals) must 
be adverttsed In the Comnerce Business Daily. In 
addition, a l l  comnodity procurements exceeding $25,000 

a -  must be adverttsed i n  the appropriate A.I.D. bulletin. 

3. A . 1  .D. approvals: A.I.D. must formally approve a l l  
sol ici  tations and contracts exceeding $100,000 or i t s  
equivalent in local currency. 

4. Contract clauses: the mandatory clauses l is ted therein 
must be included i n  a l l  Host Country contracts. 

The procedures fo r  Local Cost Financing are the same as those fo r  
Host Country Contracting except: 

- they do n o t  require advertising, and 

- they are subject to  less stringent competition 

requi renents. The only requirement for competition i s  

that the buyer shall pay no msre than the lowest 
available price, including transportation. This will 

be sat isf ied i f  the buyer has followed sound 



I X .  General Covenants - Annex 2 

A. Utilization of Goods and Services - Article 8, Section 8.3 

Goods and services under the project my not be used to  promote or 
ass i s t  a foreign ald project or  act ivi ty associated with or  financed 
by a country not Included In Code 935 of the A.I.D. Geographic Code 
Book. Code 935, as In effect  on the date of th is  Project 
Implementation Letter, includes a l l  countries i n  the Free Yorld. 
including the Cooperating Country i t se l f  (Please see Attachemnt B). 

B. Taxation - Article B ,  Section B.4 . .. - 

Any identifiable taxes, t a r i f f s ,  or duties charged by the 
Cooperating Country on any locally procured c m o d i t i e s  (equipment. 

materials, or other goods) or services or  on such c m d i t i e s  and 
services t h a t  are imported into India and financed by A.I.D. are for  
the account of the Cooperating Country and are not el igible for  
financing under the Grant Agreement. 

C .  Reports, Records, Inspection, A u d i t  - Article B,  Section 6.5 

Section E.5 of the Project Grant Agreement reserves fo r  A.I.D. the 
right to  monitor project act ivi t ies (including subprojects 1 a t  any 
reasonable time, to  -visi t  s i t es  where project ac t iv i t ies  (including 
subprojects) have been or will be underway and to  engage i n  

inspection of project (including subprojects) books, records and 
act iv i t ies .  These rights are crucially important t o  the effective 
conduct of A.I.D. financed projects and to  the exercise of mandatory 
responsibilit ies imposed on a l l  A.I.D. Missions abroad by U.S. 

statute and by world wide A.I.D. regulations. I t  i s  imperative, 
therefore, t h a t  ICICI f ac i l i t a t e  a l l  reasonably requested 
arrangements pursuant to the exercise of these responsi b l  l i  t ies .  



The type of reports required and the frequency a t  wnicn tnese a r e  

required will be as mutually agreed between A.I.D. and ICICIICTD. 

D. Information a n d  Harking - Ar t i c l e  B. Section B.8 

ICICl will provide appropriate publictty t o  the project  and the 

United States contribution thereto .  A.1 .D. emblems mould be 

displayed on a l l  items financed under the project .  Sample emblems 

wi l l  be provided t o  I C I C I  so t h a t  ICICI can get  an adequate quanti ty 

of these printed and d is t r ibu ted  t o  subproject par t ic ipants .  
2 

E. Commodities which are  not authorized for  financing under 

the Grant - Article C ,  Procurement Provisions 

The following corrmodities a r e  not authorized for  financing under tne  

Grant: .. . 
1 .  Comnodities for which Pr ior  A.I.D. Approval Required 

( a )  Certain Agricultural Comodities - wheat, r i ce ,  corn,  

soyabeans, sorghums, f lour ,  meal. beans, peas, tobacco, 

hides and skins,  cotton,  vegetable o i l s ,  and animal 

o i l s  and f a t s ;  

( b )  Motor Vehicles--defined as  self-propelled vehicles w i t h  

passenger carr iage capacity such as highway t rucks,  

passenger cars  and buses, motorcycles, scooters ,  

motorized cycles and u t i l i t y  vehicles; 

( c )  Pnarfiaceuticals; 

( d )  Pesticides; 



( e )  Rubber Compounding Cneeicals rnd  P las t ic t  zers; 

( f )  Used Equtpment; 

( 9 )  U.S. Excess Property; and 

( n )  Fertilizer. 

2.  lnel  i g ib l e  C m o d i t i e s  

( a )  Mili tary Equipment; 

( b )  Surveillance Equipment; 

( c )  Commdities and Services for  Support of Police and 

'-Other Law Enforcement Act ivi t ies ;  

( a )  Abortion Equipment and Services; 

( € 1  Luxury b o d s  and Gadl ing  Equipnent; and 

( f )  Weatner Hodification Eqtiipment. 

F. Transportation by Air of Property and Persons - Ar t i c l e  C 

Section C . l l a )  

Tne Grant funds will  be available t o  defray tne  cos t  of 

t ransporta t ion of property and persons by a i r  only when tne  a i r  

c a r r i e r s  nolding United S ta tes  Cer t i f i ca t ion  a re  used. For 

in ternat ional  t r ave l ,  the  transportation costs  will be reimSursed 

under the Grant only for  economy c lass  on a U.S. f l ag  a i r  c a r r i e r .  

However, i n  the event a non-U.S. f l ag  ca r r i e r  i s  se lec ted ,  the  

Grantee will provide a c e r t i f i c a t e  whicn i s  essen t ia l ly  a s  follows: 



*Certification of Unavailabilfty of U.S. Flag Air Carriers 

1 hereby cer t i fy  that transportation service fo r  personnel or 
property by certffied U.S. a l r  carrier  was unavaflable fo r  the 
f 01 lowing reasons: .. . . . . . . . .. .... . .. w 

I t  may be noted t h a t  passenger service by a cert iffed a i r  carrier  
will be consf dered to  be 'unavai lable. when: 

( a )  certffied a i r  carriers offer only f i r s t  class service, and 
less than f i rs t  class service i s  available from non-certified 
a'ir carriers,  or 

(b )  the traveller,  while en route has t o  wait '6  hours or more 
t o  transfer t o  a cert if ied a i r  carrier t o  proceed t o  t h e  

intended destination, or 

( c )  any f l i gh t  by a cert if ied a i r  carrier i s  interrupted by a 
s t o p  anticipated t o  be 6 hours or more for refuelling, 
reloading, repairs, etc. ,  and no other f l i gh t  by a cert if ied 
air carrier i s  available during the 6 hour period, or 

( d )  by i t se l f  or i n  combination w i t h  other cert if ied or non- 
certified a i r  carriers ( if  certified a i r  carriers  are 
'unavailable') i t  takes 12 or more hours longer from the 
original airport to the destination airport to  accomplish the 
Agency's Mission then would service by a non-certified a i r  
carrier or carriers,  or 

( e )  the elapsed travel time on a scheduled f l i g h t  from 
original airport to  destination airport by certified a i r  
carrier (s ) would .involve twice as much the scheduled travel 
time. 



G .  El ig ib i l i t y  Date -. Ar t i c l e  C ,  Section C.2 

No goods o r  services my be financed pursuant t o  orders or  contracts  
firmly placed or  entered in to  pr ior  t o  

Ye look forward t o  working w i t h  you and t o  a s s i s t  in  every way we 
can t o  assure a successful program. 

Sincerely yours, 

G.C. Thompson 
Director 
Office of Projects  

Attachments: 

1.  Attachment A: I l l u s t r a t i v e  Sum~ary of Project  Buogft ( I n i t i a l  
Agreement) 

2 .  Attirchment B: A.I.D.'s Geographic Codes 
3. Attachment C: Standard Form 1034 
4 .  Attachment D: Quarter ly  Payment Status Report 
5 .  Annex 1 t o  Attachment D: Statement snowing Derails of Disburseaents 
6 .  Annex 2 t o  httacnment D: Staterrent stlowin Projected DisDursements 
7 .  Attachment E: Honitoring and Evaluation j l an  



mahent 'A' 

~edmical ~ s s i s t am 4 5 0 4 9  9 0 3 0  o o o 9~211 

Training 240 510 750 0 0 0 0 750 

Gnmji ties 783 360 1,140 0 0 0 0 1,140 

Ro$xt Evaluation, 60 33 90 0 0 0 0 93 
Hnitoring & Wit 

m r  Costs 9 0 J ) 1 2 0 0  0 0 0 120 

- lte (f)  irdicabs that tfp rate of exhaw used in &*loping t k s e  estimtes 
ms $1 .Dl = Rs .l4.O3 

# aR of this lk vivalent of $1,053,OX) is estinaw as lin-kird" mtritutiora 

1. Inclldes $150,OX) for initiatiw activities to develop 0 t h -  e n t e r s  ard/or 
a h n t e r s  of exaellem in Irdia. 



A.I.D.'S EOGRAPHIC CODES 

941 SELECTED FREE W R L D  

Any independent country f n  the Free World - a /  except the cooperattng country 
i t s e l f  and the following: 

Europe 
Andorra Hal ta  
Austria 
Be lgi urn 
Denmark 
Finland 
France 
Federal Republic 
of Germany 
(Including 
West Berlin) 
Ireland 
I t a ly  
Iceland 
Liechtenstein 
Luxembourg 

Monaco 
Netherlands 
Norway 
Portugal 
San Marino 
Spain 
Sweden 
Switzerland 
United Kingdom 
Vatican City 
Yugoslavia 

Other 
Angola Hszambi que 
Australia Hew Zealand 
Bahams Qatar  
Bahrain Saudi Arabia 
Canada Singapore 
China, Republic South Africa 

of (Taiwan) United Arab 
Cyprus Emirates 
Gabon 
Greece 
Hong Kong 
Iraq 
Japan 
Kuwzi t 

899 FREE WORLD 

Any area or  country i n  the Free World a/ excluding the par t ic ipat ing country 
i t s e l f ,  when used as a possible source 3 purchases. 

935 SPECIAL FREE WORLD 

Any area or country i n  the Free World - a/ including the par t ic ipa t ing  country 
i t s e l f .  

a/ Free k'orld excludes the following areas o r  countries: - 
Afghanistan, Albania, Bulgaria, Cambodia, Cuba, Czechoslovakia, Estonia, 
Geman Democratic Republic, Hungary, Iran, Laos, Latvia, Libya, 
Lithuania, Hongoli a, North Korea, People's Democratic Republic of Yenen 
(South Yemen o r  Aden), People's Republic of China, Poland, Ronania. 
Syria, Union of Soviet Soc ia l i s t  Republics, Yietnzm. 



W l * ? i D  l # O r  

listed in Annex 1, plrsuant 

>. 

I ce r t i fy  that the payrrent c l W  
is just an3 correct and t h a t  p a w  
thereof has not been receivd.  



A. Period covered by th i s  report: Ptrlod covered by the next  report: 

From Month, day, p a r )  From (Cbnth, day, p e r )  
To (Month, day, year) To ( k n t h ,  day, year) 

0. Advance Paylnent Use and Needs 

1. Advance on hand a t  the beginning 
of th is  report 

2. Advance(s) received during this 
this  reporting period 

3. Interest earned on advance during 

..this reporting period 

4. GROSS advance available during 
this reporting period (lines 1.2, & 3) 

5. LESS interest  remitted to A.I.D. 
during this  reporting period 

6. NET advance available during this  

reporting period (line 4 minus l ine 5 )  

7. Total d i s b u r s e ~ n t s  during this 

reporting period 
(Statewnt showing detai ls  of these 

disbursements by cost categories under 
t h e  f ive  project elemnts i s  attached 

Annex 1)  

Rs . 

Rs. 

Rs . 

Rs. 



8. h u n t  of advances waf l rblc  a t  the end 
this  reporting pertod (ltne 6 ainus 
l ine  7 )  Rs . 

9. Projected disbursements fo r  
the next reporting period 
(Statement showing projected 
Disbursement by Cost Categories under 
the f ive  project elements I s  
attached Annex 2 )  Rs . 

10. Additional advance requested for  the 
> 

reporting period ( l ine 9 minus line 8 )  Rs . 
11. Total in teres t  on advances from the s ta r t  

of the Grant to  end of th i s  reporting 
, .  period, b u t  n o t  remitted t o  A.I.D. R s .  

12. Total disbursements t o  subgrantees, as 
of t h e  end of th i s  reporting period Rs . 

C .  Certification 

The undersigned hereby cer t i f ies :  (11 t h a t  the report i n  para B.9 above 
represents the best estimates of funds needed for  the disbursements t o  be 

incurred over the period described, ( 2 )  that  appropriate refund or credit  t o  
the grant will be made in the event of d isa l lo~ance i n  accordance w i t h  the 
terns of the Grant, ( 3 )  t h a t  appropriate refund or credit to  the Grant will be 

made in the event funds are n o t  expended, and t h a t  any in teres t  accrued on the 
funds made available herein will be refunded to A.I.D. 

Ti t le  - 

Date 



Annex t t o  httlchment 'D' 

Statement showing Detai ls  of Disbursern t s  f o r  the  Quarter  Ended 

(Item No. 7 of Quarterly P a p e n t  Sta tus  Report) 

A. Technical Assfstance 

Activity/  Description 
Subproject 

Name of Total 
Supplier/ Est. 
Consultant Budget 

Amount already kaount paid 
paid up t o  under t h i s  
prev. Quarter  repor t  Quarter 

B. Training 

Activity/ Description 
Subproject 

Name of Total 
Supplier/ Est. 
Consultant Budget 

Funaunt already Amount paid 
paid up t o  under t h i s  
prev. Quarter report  Quarter  

Activity/ Description 
Subproject 

Name of Tota 1 
Supplier/ Est. 
Consultant Budget 

h a u n t  a l reasy A~aunt  paid 
paid u p  t o  under this  
prev. Qtiarter report Quarter 

Sub-total : 

D. Monitoring and Evaluation 

kc t iv i  ty/ Description h'ane of Tota 1 
Subproject Supplier/ Est. 

Consultant Budget 

Sub-total : 

A m u n t  already Amount paid 
paid up t o  under  t h i s  
prev. Quarter repor t  Quar te r  



E. Other Colts 

Total Amount alrtady Amount paid 
) 

Actfvity/ Pcscrfptfon Name of 

Subproject Suppllcr/ Est. paid up to under thi s ) 

Consultant Budget prev. Quarter report Quarter 

t 

Sub-total: 

Total : 



Annex 2 to A t t a c h w n t  'D' 

S t a t c ~ l e n t  s h o d  ng P r o j e c t e d  D i s b u r s w e n t s  f o r  t h e  Q u a r t e r  E nd inQ 
( I t -  No. 9 of Q u a r t e r l y  P a m n t  S t a t u s  Repor t  1 

A. Techn ica l  A s s i s t a n c e  

A c t i v i t y /  D e s c r i p t i o n  Name of T o t a l  Anount a l r e a d y  Exp. p r o j e c t e d  
S u b p r o j e c t  S u p p l i e r /  E s t ,  p a i d  up t o  f o r  t h e  n e x t  

C o n s u l t a n t  B* g u a r t e r  ended g u a r t e r  e n d i n g  

S u b - t o t a l  : 

8. T r a i n i n g  

J .  

A c t i v i t y /  D e s c r i p t i o n  Nam of T o t a l  Amount a l r e a d y  Exp. p r o j e c t e d  
S u b p r o j e c t  S u p p l i e r /  E s t .  p a i d  up t o  f o r  t h e  n e x t  

C o n s u l t a n t  Budget g u a r t e r  ended Q u a r t e r  e n d i n s  

S u b - t o t a l :  

A c t i v i t y /  I i e s c r i p t i o n  Kame of T o t a l  m o u n t  a l r e a i y  Exp. p r o j e c t e d  
S u b p r o j e c t  S u p p l i e r /  Est. p a i d  up t o  f o r  t h e  n e x t  

C o n s u l t a n t  Budget g u a r t e r  ended Q u a r t e r  e n d i n q  

S u b - t o t a l :  



D. M o n i t o r i n g  md E v a l u a t t o n  

A c t i v i t y /  D e s c r i p t i o n  Rslne of 
S u b p r o j e c t  Suppl t er/ 

C o n s u l t a n t  

S u b - t o t a l :  

I.  O t h e r  C o s t s  

A c t i v i t y /  D e s c r i p t i o n  Name of 

S u b p r o j e c t  S u p p l i e r 1  

., - C o n s u l t a n t  

S u b - t o t a l :  

T o t a l  : 

J 

1 

1 

1 

1 

T o t a l  Amount r l n s d y  Exp. p r o j e c t e d  P 
E s t .  p a l d  up t o  
Budget  g u a r t e r  ended 

for t h e  n e x t  
) 

Q u a r t e r  endf  ng 
) 

1 

f 

J 

1 

) 

T o t a l  Amount a l r e a d y  Exp. p r o j e c t e d  
E s t .  p a i d  up t o  f o r  t h e  n e x t  

Budget q u a r t e r  ended g u a r t e r  e n d i n g  



CEKTER FOR TECHNOLOGY DEYELOPHEKT P R O J E C T  

J .  MOKITORING MD E Y N U A T I O N  PLAN 



Tht monitoring and evrlurtion plan for UShID/lndir'r Center 
for Technology Development Project pas three principal purposes: 
(1) to outline a plan for mupplying A.I.D. and CTD aanrgtrr vith 
the information regrr~ing project lnputr, outputs, and progress 
toward achievement of the project purpose and goal vhich they need 
for decisionmaking: ( 2 )  to describe the data collection necessary 
to permit assessment of the project's effectiveness. impact. 
efficiency and sustainability in future evaluations: and ( 3 )  to 
provide a vehicle for capturing lessons learned in the project 
vhich vill aid in efforts to replicate its activities elsewhere i l l  

India. 

This paper outlines the key questions and issues vhich should 
be monitored during project implementation and serve as a hasis f c ? r  
interim and final evaluations. It then suggests a methodoloyy for 
collecting the data necessary to address those puestions. 

KEY MANAGEMENT QUESTlONS 

The CTD's monitoring and evaluation system should provide fo: 
a steady flov of information to CTD and A.1.D managers regarding 
the status of project implementation. These information flows 
should.be designed to ansver managers' probable questions relatin? 
to levels of project inputs, outputs. purpose and goal. Sumrr,ar ii1.d 
below is a preliminary set of questions vhich may be used as a 
basis for data collection, along vith a feu key indicators 
corresponding to each project level. 

The qoal of the CTD project is to accelerate the pace and 
quality of technology innovation for products and production 
processes in industries important for economic development in 
India. Thus. at the goal level. monitoring and evaluation vill 
seek to provide information to ansver the following quesrions: Kr35  

the rate of commercialization of new products by businesses in 
target sectors increased? Has the application of state-of-the-ar: 
technical tools by thesk businesses expanded? Key indicators to 
address goal-related questions vill be the numbers of products 
commercialized and sold by beneficiary businesses. and the number 
of firits assisted by the CTD vhich have succeeded in 
commercializing products. 

The purpose of the project is to develop and improve the 
technology resources needed for economic grovth in India, taking 
Bangalore as an initial model. To determine the project's progress 
in achieving its purpose. the moni~oring system should provide 
information to answer questions such as the following: Has the CTU 
established itself as an oDerationally effective agency for 
identifying and supplying' components missing f tom the techno1 ogy 
infrastructure? Has CTD assistance provided industry, including . e. 



8BB11- and ~ e d i u m - 8 c a l e  enterpricer, increased access to nccdcd 
technology? Ha8 the rrsi8t8nce contributed to businerres' a b i l i ~ !  
to produce and commercialite nev products? Has the training 
provided through CTD programr increased the trainees1 capacity 1e 
contribute to the application of technology in their businesscr atad 
industries? How many joint ventures and start-up firms have bcrsn 
trtrblirhed vith rrcistance from the CTD'r broketinp activities? 
Has the CTD succeeded in increasing productive interaction among 
industry, academic institutions and government regarding t e c h ~ ~ o l o u g  
development and application? Key indicators to measure in 
addressing purpose-level questions vill include the numbers of 
joint ventures and start-up firms established vith CTD assistance: 
the number of contacts established among key groups (committees. 
meetings. etc.): the number of facilities available to assist 
businesses in their production processes; the number of industrp- 
oriented courses available in target fields: the numbers of 
businesses and individuals reporting benefits iron CTD assistance: 
and the percentage of CTD activity c06t6 paid by industry. 

Project outputs will include a range of activities intended lo 
enhance industry's access to technology: establishment of applied 
technology centers: training programs: assistance in production 
testing. scale-up and market analysis: curriculum development: and 
other activities. A.I.D. vill provide technical assistance to the 
project,through inputs to include funding for consultancies. 
training, and equipment. Questions regarding project inputs ane 
outputs vill include the following: Are applied t e c h n o l o w  cence:s 
being established in the time frames anticipated? Are 
industry-oriented trainiag programs and curriculur de\*elopmen: 
activities being established? Is equipment needed for technoloc! 
application being procured? How many individuals a:e beins 
trained? How nany individuals have participated in study tours? 
Hov many businesses are being assisted, and through chat types of 
activities? What are project expenditures for k.l.D.-suppi>e2 
inputs. and hov do they compare to planned expenditures? Key 
indicators vill include the numbers of businesses and individualr 
assisted, the number of courses and curriculum developmen: 
activities established. and records of procurement and usage of 
equipment. 

During the project's initial stages, managers should be 
provided feedback documenting the progress of the CTD's stzrt-up 
process and identifying any problem areas vhich arise. Questions 
to be answered will include the following: Are proposals for 
activities being submitted to the CTD according to expected time 
frames? Is the quality of these proposals proving sufficient for 
their acceptance? In cases vhere technical assistance is provided 
for proposal preparation, has that assistance proven adequate? tic,!' 
indicators vill include the numbers of focus group meetings. 
purcbers of proposals reviewed and accepted, and percentage Of 
favorable reports from focus groups regarding technical 
assistance. 



Monitoring and evaluat~on should rlso provide inlotmation 
regarding project impacts on significant rocioeconoaic indicatorr,. 
although these are not specified ar rxplirft project objectives. 
Related question6 bay include the following: How have CTD 
activitier impacted on employment in p~tticipating businesses. 
lncluding employment of women? Hov have project rctivities 
contributed to agricultural production through rerearch 
applications in areas such a6 dry-land farming? Ha6 the pro'ject 
conttibuted to decreasing food wastage and to labor-saving for 
women as a tesult of the application of food processing 
technologies? 

DATA COLLECTION PLAN 

Oversight of the CTD'6 monitoring system within A.I.D. vill I w  
the responsibility of the designated CTD project officer in the 
Office of Technology Development and Enter~rise. Within the CTD. 
the Secretariat will be responsible for coordinating data 
collection and reporting through the focus groups. and transmitting 
the products of these efforts to A.1.D. The focus groups vill acl 
as channels for data from the individual activities carried out 
under their sponsorship. delegating responsibility for provision of 
data to nanagers of each activity as appropriate. The A.I.D. 
project-officer will work with the CTD Secretariat and focus grour. 
representatives to develop the monitoring systes and its componer, 
mechanisms. and to adapt them as necessary to fit changing 
activities and information needs during the life of the project. 
The A.I.D. project officer vill perform periodic site visits tc 
review and identify any problem areas in the data coll~ction 
process. I t  is also recommended that the project officer 
periodically verify project achievements and reassess needs of 
target industries through informal surveys of beneficiary 
businesser. 

The data collection plan fo'r the project is ou tlined hclou. 

Baseline Survey 

As noted in the project implementation plan. proposals 
submitted to the CTD vill include analyses of the existing source? 
of supply of the services to be provided. These surveys can be 
supplemented and corroborated by independent assessments 
commissioned from local research institutions. Activity-specific 
baselines can then be established to cover the key conditions which 
each CTD initiative is intended to affect. 

Before attempting to establish a project-vide baseline, A.1.U. 
and CTD project managers should consider a number of factors. The 
potential costs. in time and resources required for gathering 
baseline data, should be veighed against the estimated benefits o l  



providing a resource for aeasurinp project impacts. k c r u c i a ~  
factor to be considered 1s  the degree to vhich a causal 
relationship can be rerronrbly traced betveen CTD activities and 
changer in the conditions to be ~easur,d. 

One possible ret of project-vide baseliner could be cteated 
through measurement of selected data regarding status of target 
industries in Karnataka: (1) the nu&ber of foreign collaborationr. 
(joint ventures) approved in target fields, such as food processit19 
and informatics; (2) the number of industrial licenses issued lor 
productc and processes in target fields: (3) product sales levels 
in target fields. Statistics for product and process sales nay not 
be available at the degree of specificity reguired to relate them 
to CTD activities. In that case. the baseline survey vill need ti, 
identify and investigate sources of raw data. Such an effort mag 
be considerably time-consuming, and the feasibility of draving 
causal relationships betveen CTD activities and changes in the dala 
vill be limited. Another methodology vould involve survey of 
randomly selected businesses in the target sectors. to be followed 
up vith repeat intervievs during the project's interim and final 
evaluations. This sample vould serve as a control group against 
vhich the performance of A.1.D.-assisted businesses might b e  
compared. An important caveat to consider is that government 
policy changes constitute the principal determinant of change in 
nurebery~of foreign collaborations and industrial licenses. This 
increases the difficulty of isolating and attributing impacts to 
CTD assistance. 

An alternative set of indicators can be studied for a basel~rre 
survey vhich may entail less expenditure of time anC ei10:L. Tnc-e 
inZicators are listed belov, vith principal data sources su@aesleC 
for each inaicatot. Project managers vill wish to define Lhe da:a 
to be sought in greater detail. 

indicator Suooeste? Data Source 

Number of industry-related Survey of polytechnic/institu:e,, 
,courses offered in target university syllabi: interviews 
fields with staff and faculty 

Number of existing facilities Interviews with industry 
for assistance with production .associations 
testing, scale-up. narket 
testing 

Number of existing mechanisms Interviews with represen:ativr!: 
(meetings. committees. etc.) of key agencies in industry. 
for interaction among industry. academia, and government 
scientific organizations, and 
govecnment to coordinate 
technology development 



follou-up data collection incorporated in inter 
) 

r and final - 
&rlu~tionr. including intervicwr vith key iniora&a~s, 

should seek t o  identify and deccribt the role of project activititt~ 
in effecting chrngec in these conditlonc. 

peportinu Plan 

The CTD Secretariat vill coordinate s rystem of ongoing 
reporting using data provided by each locus group. The focus group 
will report on its own activities. and summarize activities of earh 
project carried out under its sponsorship. The Secretariat will 
submit reports to A.I.D. on a Quarterly basis, according to a 
schedule and format to be agreed upon between the CTD and k.1.D. at 
project inception. These reports should contain concise and timely 
records of the status of project achievements in terms of the key 
indicators. which may include the follovinp: 

-- number of focus group meetings 
--  number of proposals reviewed/accepted -- number of businesses assisted (break dovn by activity: number 

assisted in product testing. market analysis. etc.) 
--  number of individuals trained (disaggregate by gender) 
-- number of study tour participants (disaggregate by gender) 
- -  number of person/days of consultant services provided 
- -  number of courses offered 
--  number of curriculum development activities 
-- nufibers of conferences, seminars, and other activities to pror 1 6  

indurtry/academia/government interaction 
- -  number of joint ventures/start-up firms formed 
- -  nuniber of new products romrnercialized vith CTD assistance 
-- record of equipment procured 
- -  record of equipment usage 
- - sumnary of post-activity questionnaire responses 
-- expenditures for each activity (budget and actual) 
--  total expenditures in quarter (budget and actual) 
-- cumulative disbursements 
- -  percentage of activity costs paid by industry 

I n  addition to quarterly reporting of disbursement levels, the 
CTD Secretariat has planned to employ independent auditing and 
accounting concerns to oversee and report on the Center's 
accounts. Data submitted quarterly on costs of each project 
activity nay be measured against outputs to provide a basis for 
assessing cost-effectiveness and efficiency, including comparisonf 
across project activities. Quarterly reports will also contain a 
brief narrative describing planned activities, any problem areas 
which have arisen, and follow-up on corrective action taken 
regarding previously reported problem areas. Changes in membership 
of focus gcoups. the CTD Secretariat and Governing Board should 
also be noted. 



It is suggested that the CTO produce r Jrrcriptivr dtrr1ud1 
tepott rultrblt for vide dirttibution after its rctivities have 
reached the ieplementrtion stage. kc well rr serving 4 s  & feedbarb. 
mechanism tot the vrriour donor agencies. such l report would 
assist in dicsemlnrtlng 'lerronc learned- for use in replica ti or^ rx! 
the CTD's rctivitier. 

peneficiarv Databases 

The CTD vill establish standardized databaces to provide a 
record of businesses and individual's assisted through its 
programs. ~ h e 6 e  databases vill be supplied vith information 
collected by the managers of each activity prior t o  or at the 
outset of assistance. The databases vill serve as a basis lor 
measuring project impacts over time. and have the potential to 
serve additional purposes for the CTD and for industries 
participating in the project. For example. they can eventually br 
used as a means of identifying individuals traihed in specific 
fields. or businesses capable of supplying a specific component. 
The databases vill contain a set of a few key data on each 
individual and business assisted. which may include the following: 

For individuals: name: address; gender: place of employment: 
t. position: salary. if possible; type and duraticr. 

of training or other assistanre provided: cost r*: 
assistance to individual or employer. 

For businesses: name: location: type of business: types of 
products produced; production levels: some 
measure of income (sales, net income/profit. 
value added): number of employees. disa9~:eaat r.: 
by gender: nature and source of assistance: c c s  
of assistance to business. 

Post-Activity Questionnaires 

Hhere feasible. nanagers of CTD programs and activities shou 
administer brief questionnaires to individuals and businesses 
assisted, following completion of the training prograa or other 
activity. This feedback will assist the CTD in modifying i:s 
programs in response to participant reactions and needs. 
Questionnaires may include the following types of questions: 

- - How vould you assess the quality of the course or technical 
assistance (excellent, good. fair, or poor)? 

- - Did the course/assistance meet your needs and expectations? 
- - Hov will the training/assistance received help you in your 

vork/business? Phat changes d o  you expect? 
- - (For trainee) Was the material presented new to you. or d i c ~  

it repeat something you already kneu? \ 



--  (pot butinert) I t  the rcrlstrnct you rtrcivtd through the 
CTD rvrilrble to you from kny othtt soutces? 11 so. what  
rrc they? How vould you eoapate the quality and cost of 
rltetnate sourcer' arrlstance to that of CTD services? -- Do you have any ruppestionr for imptovel~ent of the course o r  
atclrtance? 

for c r ~ e s  in vhich technical assistance is provided to the C'I'V 
itself or to one of the focus groups, the individuals assisted 
chould complete a ritilar questionnaire. 

Responses to these questionnaires shoul'd be summarized in the 
CTD's quarterly reports, e.9.. 70% of t.rainee6 rated the cource a? 
good to excellent. etc. 

Evaluations 

Independent evaluations of the CTD'6,operatiOnS and individual 
project activities will be scheduled at two interim points during 
the project. and following its completion. Timing of the first 
evaluation will depend upon the progress of project implementatio~~. 
but i t  should be conducted approximately two years after the 
project's inception. The second interim evaluation should take 
place between the third and fourth years of the project. A final 
evaluition will be performed folloving project completion. To the 
extent feasible, these evaluations will be collaborative. involv111o 
participation by the CTD's ffianagement, members of focus groups. a ~ ~ d  
oanagers of representative project activities. along with A.1.D. 
representatives and consultants. 

Evaluations will seek to answer the key questions regardlnp 
the project's achievement of its goal and purpose. and its 
effectiveness in delivery of inputs and outputs. Inforsation drsin 
from the administrative records outlined above will provide the 
basic empirical foundation for these assessments. Projecr 
databases can be used to identify a sample of beneficiaries for 
case study. The sample should provide representative selection 
from the full range of CTD activities. including: (1) different 
categories of activities, e.g.. training programs and centers for 
applied technology: ( 2 )  activities employing various technologica! 
"to016". such as biotechnology and infornatics: and ( 3 )  key 
industries signalled for CTD activity. such as food processing and 
computer hardvare and softvare. The sample should also be selected 
to illustrate impacts on small- and medium-scale industry and on 
women. 

Providing ansvers to goal- and purpose- level questions should 
constitute a special focus of these evaluations. For example, 
assessnent of training programsshould examine the effectivene5.s of 
the training provided in increasing trainees1 capacity to 
contriSute to application of technology in their businesses. This 



assecsment vill utilite ir~~crvitvr v l ~ h  Lrainrrce caployrrr ar. vr:: 
as the ttrinerr themselvrs. and rxrwinc tesponses to port-trritiif~c 
questionnrires. tvalubtion of accistance to burinecses (e.c.. 
through applied technology centers) will use information pro\.ided 
by project detabaser, vith follov-up case studies to track changr: 
in business sales. profits. product lines. etc. Care studies v i l l  
reek to deteraine if and hou bucinerserl access to the technoloql' 
needed for their production procecses has increased follovin9 the 
CTD'r assistance. Tracing levels of industry support for CTD 
activities vill aid in assessment of the project's sustainability. 

Evaluations vill also provide follov-up study of conditions 
measured for project-vide and activity-specific baselines. For 
example, intervievs vith representatives of target groups in 
industry, academia. government, and financial institutions w i l l  
seek to gauge the CTD's impact on levels of productive interarritm 
among those groups. 

Special Studies 

Special studies may be scheduled uhen needed to prbvide 
in-depth information on issues of particular interest. or as a 
means Of spot-checking problem areas. Some possible topics m l u h ~  
include-the f olloving: 

- - studies of constraints (if any) to entry of w o ~ e n  in 
particular industries, job categories. or uianagemenc positions 
within industries: 

- - case studies to examine the inpact of project ar:jvi:jec rr 
socioeconomic conditions. e.g.. effects of biotechnelogy rrsearrt: 
applications for dry-land agriculture on food productjor! an? 
employnent; 

- -  study of project impacts on buyer-supplier linkages ani; o:ll. .r 

p r o b l e ~ s  of sffiall- and mediurc-scale enterprises in Large: serrcrs. 

Coordination of the CTD Honitorinr System 

It is suggested that the CTD consider hiring one ;le:scr;. 
either full- or part-time. to coordinate the flous of inforration 
described above. The CTD vill suggest. subject to A.I.D. approval. 
the most effective means of producing quarterly reports and 
databases. A lov-cost computerized system utilizing simple 
computerized spreadsheet and database and/or word processing 
p r o g r a ~ s  will most likely be sufficient for project needs. 
Technical assistance in carrying out monitoring activities La)' be 
accessed through the A.1.D. project officer and Evaluation Office. 



The estimated budget for no nit or in^ and evaluation rrlivilicr 
ir $300.000, representing 3 percent of the project budart of $10 
million. This amount vill covet three evaluations. monitoring 
ascirtance to the CTD as needed. rnd procurement of basic compute, 
hardware and roftvrre for the computerized management information 
system. 




