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INTRODUCTION

This sabbhatical study investigated factors affecting the participatory
role of research institutes in the planning and implementation process
of their nation's industrial development programs as well as identitied
specific governmental incentives  programs having hencticial ntluence

on these mshitate ieractions with induastry.

This sabbatical study was conductcd during the period T3 May 1977 to
7 September 1977, The author spert approximately three weeks in
cach ol the tour natons as the guest of the President ot ther coun-
try's principal rescarch nstitute, and s deeply indebted to them tor
theit extensive ciforts i arcanging personal discussions with otticlals

in government agencies, imdustres, and universities.

These tour host institutions were:

Ko rea Institute of scrence and Technology (KIST)
Host:  Dr. Hahn, San Joon, President

Applicd saentitic Research Corp ration ot Thailand (ASRCT)
ftost:  Dr. Wadanva Nathalang, Governor

Roval Saentitic Society ol Jordan (RSS)
Hos: 1 Atbert putros, bnrector Generil

Caribbean Industeiol Bescarch Institute (CARIRD)
Host: S, Holhis Gharles, Dhrectaor

A total of approxmmately ob ditterent personal mectings were conduc-
ted varying an longth trom one-halt hour to one and one-half hours.
See Appens s A tor oo complete listing of all the officials - who

participat d

tn addition, the outhor spent some time in India talking to officials in
thic Nationa' Rescarch oveiopment Corporation of India (NDRCHY and

the Councl of Sorentitic and industrial Research (CSER).



These discussions, alded by additional reading of reports and material
supplied during the interviews, served as the basls for the report

wkich tullows.

The views and upinions expressed in this report, unless 1dentified as
to source, are solely those of the author and imply no concurrence or
endorsement by anyone. It should be noted in particular that the
investigator nhad no opportunity to discuss his concept of the Venture
Technology oerporation, see Par: Two, 3Sectuion 11, with anyone in

Trinidad, for the idea did not nature until his return to Denver.



PREVACE

In February 1977, CARIRI hosted a UNIDO sponsored meeting atten-
ded by administrators from five research o nstitutes tfrom three contin-
ents, and a comprehensive report was pubhshed entiticd "Uthization
ol Nationg! Technologiea! institutions n the Developing Couniries tor

'ndustrialivation ™

Because the sabiect matter under dettberation ot this UNTDO mesting
is quite relesant oo e moein thrust ot the anvestigator's sabbatical
study o d particutardy pertinent and timely to o nureber ol assues
confronting key deaders an the mdustrisheation of developanag nations,
L seems abptaptiate oo abetract o0 number ol dired! quotihians from
the repott and doe them g subgect antradic bians tor cach of the erght
sechions ol this rteport, In addition,  Several score of other ddirect
quotations  are piesented an Appendls iounder sabgect groupings

entitjed:

A Research  Instrutes - A Satwonal Resowrce

Is. Research dInstitates’ Poiential Contribution 1o
the Industrial Development Process

C. o Impedinents o the Provess

). Pol, v Issacs Contronting o Sation



PART ONE
AN ASSESSMENT OF CURRENT PRACTICES AND/OR POLICIES

l. RESEARSH INSTITUTE PARTICIPATION
IN THE GOVERNMENTAL PLANNING PROCESS
FOR INDUSTRIAL DEVELOPMENT

Governments of most Jdeveloping countries depend largely
on toreigzn  expertise  tor  the technologieal  1nputs
required  tor  andustraral o planniue and programming.
National techoological anstitutions should jarticipate
in nationa! amdusteral planning by heiping to, within
the scope ot therr expertise, provide the technotogical
tnputs  needed by Governments  ter o establishing the
country's andustrial development stoategy, policy and
planning . !

This four-naticn study tinds o wide variatien an the degree of
research institute participation o ther nation's  planning  pro-
cess, as o well o as g variation on e level ot cconomie development
of the countries i which these institutes reswde. I general, 1t
was found that there appeared o e o direct correlatysn between
the country's coonomic development and the nstitate’s parice-
pation in tha! development precess. In two of the tour nations,
government requlations sthpulate that rescarch institute otticials
serve on the governmng board of the agency having the planning
responsibiity and, thus, ensute that interacton ond commuanica-
ticn take place.  While there o nG polhicy mmoany o the taur
countries  which  automatically  wssigns responsthihty to therr
rescarch nstitute tor e actual development o any portion ol
the planning document, these research organizations do o on a

recular ad hoo boets cantribute input toohis process.,

! INIDO.CARIRE Report,  "Unlivation ol National  Technological
Institations in the Developing Countries cor Industriahivation,” 9

March 1977,



The importance which the Socuth Korean government places on
the contribution of their research institutes may be <een from
the fact that these mstitutions are represented on the three most
important planning otaanlzations o the nebion, one teporing (o
the President, one o the Prime Mineter, and one to the Minister
of Science and Technolegy . o Jordar, the Dircctor General of
the Roval Screntific society serves as oo board member ot the
National Planning counal, o prestiqious organizaticn Chaired by
the Prime Minister and responsible tor the preparation of their

cevelopment plan.

Table 1, tollowing, presents a ranking, on a subjective basis, of
certain aspects ot the .nteraction by the four reseaich institutes

In the naton's planning process.

to



TABLE 1. RESEARCH INSTITUTES PARTICIPATION
IN THE NATIONAL PLANNING PROCESS

As defined by the process of toraabized planming for the identi-
fication of potental industoadization opportunities {i.e. either
broad industry sectors such as Velectrames”™ or specific sectors
such as "vitritred cetamic sandtary tixtures”) deemed potentiadly
beneficid to the nation's coonamic weliale,

A, DLGREL OF PARTICIPATION

Hiah Low
KIST X S
ASRCT X
RSS X
CARIRI X

1. THEIR PARTICIPATORY ROLL
ormal Informal

(Organized) (Ad hoc)

KIST X
ASRCT X
RSS X
CARIRE X

. THEIR DESIRL TO INCREASE THIS PARTICIPATION

High Low
KIS'T X
ASRCT X
RSS X
CARIRI X



I1.

RESEARCH INSTITUTE PARTICIPATION IN THEIR
NATION'S PROCESS 'OR IMPLEMENTING THEIR
INDUSTRIAL DEVELOPMENT PLAN

The 1nvolvement f these national (research) institu-
tions 11 the industrialization process has not heen
Slearly understood and well detined. While a nuaber of
them plav key roles 1o seme countries, their anvolve-
ment 10 moxt developing countries 15 still very limi-
ted, ewpecratly cn osuch areas as industrial and tech-
nological planniny, progracming and forecasting; pro-
ject  1dentitication, preparation and evaluation; and
project and program implementation.  Vhe full potential
of these nstitutrons o¢f% an anstrament of andustriali-
zation has therctore not been tully utilized.?

It 1s quite evident that goveraments o the netions studied do a
fairly reasonabie job in utihzing their rescearch onstitutes in the
"planning  precess™ but ounderuse them, olmost to the point of
exclusion, n the “mplementation process” accompanying  their

industrial development.

There are too few examples of research institutes being retamned
to systematically transter the technology required to undergird
the industrial sectors programmed tor arowth.  There are se-
lected  examples where this nae occurred in Karea, but, even
there, 1t would appear that FIST contoibutes to the nation's
industrial development more =ttectveiy as a tesuit of than by
any overall government sirategy, and these e'torts are more In
pursuit of randomly coonrring technslogical opportunities rather
than by a planned, integrated approach to fill a perceived

national requirement.
Instead, 1t would appear that the four nations implement their

industrial development plans by the controlled deployment of

venture capital and by favorable tax concessions. When taced

Ibid.



with technological constraints.  they most frequently (urn to
foreign nationdl "experis,” and have little or no concern that

their indigenous talents may be lying failow.

Of secondary sigmticance s the fact that India and Korea have

vested important “trattic cop'otunctions o thewr gescearch insti-
tutes 1or industries seekiig government subsidy in purchasing
imported technologies  (see Part One,  Section [P {ollowing for

more ntormation ;.

It s interesting to note that many senior investigators in all of
the research institutes visited felt a serious compulsion, beyond
any  stated  corporate goal, to be anstrumental in developing
technologies which  would  create new industries. However, o
number o! them ecl that many of therr ettorts have =mall chance
of  comme rebdioation becatse they  are more solated than they
wish 1o bLe from the ventute capitalisis, the entreprencurs, and
the industriadety, and without better integration into this com-
mercial o sector ) they 6o oiten have no other recourse than to
continue 1o develop new ways (o husk the coconutl or 1o search

for druoas trom native plants.

Of the countries ncluded an this study, Tonidad and Tobago
miaht well be the country which s most prepared to expermment
with new  oractazational entities,  designed 1o couple their re-
search msthitute nto the amplementation process  accompanying
therr industrisd Jdevelopment plan.

Table 2, tollowing, presents several aspects of factors relevant

¢

1o this subject,



TARBLE 2. RESEARCH 1nSTITUTES AND THE
NAZIONAL INDUSTRIAL DEVELOPMENT IMPLEMENTATION PROCLSS

A. DEGREE Gt PARTICIPATION (Relative o one another)

High l.ow
KIST X
ASRCT X
RSS X
CARIKI X

B. THELIR PARTICIPATORY ROLE

Pormal Informal Non-
rCryganizedy  (Ad hoc)  Existent

KIST X N

ASRCT G
RSS N XN
CARIRI N e X

G, THEIR DESIRE TO INCREASE THIS PARTICIPATION

High Low
KIST N
ASRCT
RSS
CARIRI X

. THEIR TECHNMCAL CAPARBILITY TG PARTIC!IPATE MORE

ACTIVELY
High L.ow
RIST X
ASRCT X
1SS X
CARIRI X



1.1,

1

GOVERNMENTAL INCENTIVES FOR THE ENCOURAGEMENT
OF INDUSTRIAL RESEARCH AND DEVELOPMENT

Each developing country shoutd, where appropriate,
establist o nationsl policy aml create machinery
for the commercialization of Rab results.!

Ir three of the five couatries visited, Thatland, jordan, and
Trinidad, there were no laws which were jdentitied which pro-
vided governmental incentives tor the encouragement ob indus-
trial researsh and development. {1 was surprising to note that
the negalive tesponses 1o this question occurred, ino general,

withou! the respondent having to scarch his memory .

In the countiies which have nol nocted mmcentive  legistation,
there s a concensus that ther nations must tirst cstabhish pohey
issues deabing waoh industial development and technology betore
they are orepared 1o amplement ncentive programs.  This sub-
ject 1s eated in areater depthoan Section HEoob Part Two.
Table 3, [ollowing, presents o subjective tour-country, relative

'

tanking ot such laws and pohoies.

Ihid,
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TABLE 3. GOVERNMENTAL LAWS AN[D POLICIES

GOVERNMENTAL [NCENTIVES FOR THE ENCOURAGEMENT
OF INDUSTRIAL RESEARCH AND DEVELOPMENT

Extensive Nonexistent
KOREA X
THATLAND X
INDIA X
JORDAN X
TRINIDAD X

EXTENT TO WHICH GOVERNMENT HAS ARTICULATED
POLICY FOR SCIENCE AND TECHNOLOGY

f.xtensive Fragmentary
KGREA X
THATLAND X
JORIJAN X
TRINIDAD X

EXTENT TO WHICH GOGVERNMENT HAS ARTICULATED
POLICY FOR INDUSTRIAL DEVLELOPMENT

Extensive Pragmentary
KOREA X
THAILAND X
JORDAN X
TRINIDAD X



A.

In total, there were three laws that were identified in this
incentive category, two of them enacied in Korea and one in
India and are  noted  below. In  addition, there were a
halt-a-dosen doosely structured policies and practices which were
intended ta encourage greater interaction between industry and

research institutes.

Incentive Laws
1. On 28 December 1972, Korea enacted the "Technolegical

Development Promotion Law, No. 2399."

Purpose: To prumote development of industrial technology,
a5 well as 1o dssist an the transter of amported
technology .

Method: Industry may, with the permission of the Minis-
try ol Sceence and lTechnology (MOs T, Set aside
up o 10 percent ool by protits ) betore Lases;
and, with MOST permisoon,  caninvest these
tunds v research  and development,  cither
In-house o contracted 1o o rescorch nstitute.

Progress trom both andustrisl and  governmental revorts,

to date: RKorean mdustry s LGRING ever moreasing advan-
tage ol this law. AU the Latest count 145 tirms of
differing  sive have et side approxamately 15
bilhon wonr 356 mulhen Us30 1 s also encouraqg-
ing to note that the Minister ot Science and
Technoiogy estimates that 50 percent ot the new
industrial business wnich s conming to KIST 18 as

a result of this law.

[g%]

Another law, passed in Korea in 1977, permits an industry
building 4 rescarch daboratory 1o take credit tor such
capital expenditures with 4 reduction in tlaxes of up to 10
percent, and teocarry the credit torsard as long as hive

vedrs, to obtamn tull write-ott, 1f possible.



India has an in.entive law where industry can write oft 100
percent of its expenditures on "Approved Nalional Research
Development Corporation (NRUOy Frojects, ™ as well as write
off 35 percent of ity capital expenditures onosuen SRDC
projects. In addition, industry contracting with o recog-
nized research institate can claam one and one-third umes

its actual rescarch expenditures tar tex computation.

B. POLICIES WHITCH ENCOURAGE INTERACTIONS BETWLEEN
INDUSTRY AND RESEARCH INSTITUTES

to

India has insttuted an atiractive incentive system which
flows back 1o the anventar 40 vercent of the royalties
received by its venture development corporation, NRDC, as
well as o tiow back to the inventor's rescarch laboratory of

another 30 percent

India's venture capital corporation, NRDC, has been recent-
ly authorised to collaborate with andustry to tinance devel-
opment  projects onoa fiftv-fifty basis, and under certain
circumstences the loans are forgiveable.  NRDC can also

take an equity positton.

In September of 1970 KIST tormed o wholly-owned  subsi-
diary called  Korea  Technology  Advancement  Corporation
(%-TAC), with mitial capitahization of £ million (U'S) to
commercially  cxploit concepts  developed 1 KIST or by
cooperating cndustry. H-Dacs can How s protits back o
KIST, either an o cash dividends  or by the purchase of
contract = escarch. [he hope was expressed that an ten
yvears the revenae produced by K-TAC would support 50

percent ol KIST's budyget.

In february 14976 KisT tormed a  Technology Transfer
Center with the primary function to, under contract, ac-
quire, evaluste, accumulate, and make prompt recommen-
dations  to  doemestic firms  on  overseas  lechnological

intormation .

10



6.

India's Council of Saentific  and  Industrial  Research
(CSIR), a 12,000 man organization, initiated a new policy
several vyears ago designed to encourage ats protessional
staff to spin oft and establish new industrid organizations,
by granting tnrec-yedt feaves ol absence and rather per-
missive use  of  COSIR O tacihities. Fwenty  employees  have
opied for such leaves, and, to date, tour have established

operating combanies.

India's Minist2r of Finance has recently announced  his
intentions of pushing for a new law for a "Research Coss®

or tax.

Although the investigator did not pursue the subject, in
retrospect 1t would appear that some of the dgovernments,
by <urtalling tunding are pressuring their rescarch insti-

tutes to increase their contract income trom industry.

11
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IV. LEVEL OF INPUT INTO GOVERNMENT
PROCLESS BY TECHNOQLOGISTS

In most developiay countries, local technological
Inst.ntrons, where they exist, are genegally not
called upon nor 00 they actively seex to play an
important v le o national planosing. The level of
achtievement ot natoonal industrial goals would gen-
erally be enbanced 1t natienal indigenous tesinical
capabilities, especradly technological nstitutions,
were 1ntimately sovelved at o all pornts ot the rndus-
trialisation process,  especially at the  pranning

slagv.l
There appeats i be o rather direct correlation between the level
at which the natien's champions of technology have input into
the government procese and  ithe government's tormulation of
policy issues linking thewr rosecrch mnstitutes with ther indus-
trial develepment program.  Taocle ) below, presents o subjective
ranking of one element of this tactor for the four countries

visited.

TABLE 4. THE LEVEL OF INPUT INTO THE GOVERNMENT
PROCESS BY TECHNCLOGY PROPONLENTS

Prime

Minister  Minister  Sub-Minister
KOREA X
THAILAND X —— (?) ——- X
JORDAN X2 X
TRINIDAD L

Korea is well recognized for its progressive policies in hinking its
rescarch ipstitutes with i, industrial development program (see

Part Two, Section Il for additional information). T'his has been

! Ibid.

2 The Crown Prince



attributed in no small measure to the tfact that the nhrst
president of KIST, appomnted in 14966, was then elevated 1o che
post o' Mimister of Science and Technology . in Thatland there
is .trong teebing Ly osome sentor governmental oand oinduestrial
officials  that  their nation should  estabbish a0 new ramistry

embracing industry, science and technology,  but ther ettorts
are meeting with o faunr degree of oppositon. U ntortunately, the
National Research council (NROD, estabhished o 1950 under
Thaitlan's Prime Mbnister, 1s not perceived as oo vehicle which
can mount o strong volce tor technology simce ine crganasation
represents o mulbiphoity ot anterests ranging atar atreld s foaw
medicine and socwology . In Jordan, the rescarcnh msttute, RSS,
functions under g Board chaired by the Crown Prince, but this
does not insure that thewr inouts are requested at the mimisterial

level.

There s strong activity in Trimdad and Tobago to elevate the
science  and  technology  leaders into the highest  governmental
councit. Fhe Sationad Counctl for Technology i Develop aent,
established i 1970, reports 1o the Prome Minster througt oo
inter-minisicrial group.  Also, there 15 considerable iterest an
Trinidad 1n having their research nstitute take an oincreased

) . .
leadership role on technological issus.

13



V.

A

B.

!

COMMUNICATION LEVELS AND ATTITUDES

Technological institutionz....must develop o rapport
with industry and must convince andustry that the
resultls of thelir sctions will be to 1ts benefit. At
the same time, they must also develop close working

relationships with the decinion-making and amplement-

ing bodies of pevernment .1

Government Viewpoint ot Their Research Institute

There were marked differences between the four countries in the
general viewpornt of officials in various ministries towards ther
resedrch instiutes. A subjective evaluation 1s presented in

Table 5, tollowing.

vhe Governing Boards of the Research Institutes

The governing boards of the research institutes visited were of

a rather unitormly high cahber. in Rorea, KIST has a nine-man

board ol Trustees. including o Vice Loonomic Plannirg Minister,
a Vice Commerce snd Industry Simaster, o Vice saence and

Technology  Smster.  and  representatives  frem andustry and
universities. o Trmidad, CARIRD s governed by o Board ol
Management  consisting o twelve  members  appotnted by the
Mintster of Dinance, and includes 4 representative ot government
O Serve  as  oharman, o representative ot the industrial
Development Corpotation, four from the University ot the West

indies, and three trom the industrial commercial sector.

These boatds bave considerable antleence an high government
circles and when property mobivated can contribute much to the
qrowing saccess of these rescarch anstitutes. Teble b, tollow-
ing,  presents o subjective evaluation ot some  aspects ol the

tunetioning ot these hoards.

Fhid .



TABLE 5. GOVERNMENT VIEWPOINT OF THEIR RESEARCH

(A subjective evaluation, Integrating inputs
from a number of government officials)

SIGNIFICANCE OF CURRENT PROGRAM

Important ~_ Lnimportant
KIST X
ASRCT X
RSS X
CARIRI X

POTENTIAL FOR INCREASED CONTRIBUTION TO THE

NATION'S PLANNING PROCESS

tHigh l.ow
KIST AN
ASRCT X
RSS X
CARIRI X

POTENTIAL FPOR INCREASED CONTRIBUTION TO THE

NATION'S INDUSTRIAL DEVELOPMENT PROCLESS

Hiah LLow
KIST X
ASRCT X
RSS X
CARIRI X

15
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TABLE 6.

A.

AOVERNING BOARDS OF RESEARCH INSTITUTES

THEIR DEGREE OF EFFECTIVE COMMUNICATION
WI'TH GOVERNMENT

thigh [.ow
KIST X
ASRCT X
RSS X
CAKIRI X

THEIR DEGREL OF LFTECTIVE COMMUNICATION
WITH INDUSTRY

High L.ow
KIST X
ASECT X
RSS X
CARIRI X

16



PART TWO
DESIGNING FOR CHANGE

ELEVATION O TECHNOLOGY CHAMPIONS INTO
tHHGHEST GOVERNMENT POLICY TEVEL

There s general recognition that the rate of eco-
nomic growth 1o peneral and o1 industrial development
in particular 15 wreatly enhanced by the tevel of
technology 1o the countryv.,

.ooctechnological institutionts) .. care focal points,
in terms ot the cxasting and toture development of
indigenous capabrbrty !

It was 4 unitorm!y  held opinion that a kKey factor affecting the
development ot o stronaly articulated natienal policy for indus-
trial development, as well as « posiave chimate tor favorable
growth of their nation’s odustiia research msttute(s) was the
ability ot their technoiogy leaders 1o serve anoa formal policy
role ot o level reporting to the prime minster, aor even better,
to wave an entire minstry dedicated  to the development ot a

sound and vigorous industrial and technologieal intrastracture.,

There seems 1o be o umversal syvndrome that scientists are more
prestigious than enginecrs, and it is the author's opinion that ol
too trequently government otticials place more emphase, on the
opinton  of academic scentists on technotogreal ssaes than they
do on the apanion ol the enginecr technologist. A o resualt,
scientisis frequently cerve an o oamportant Capacities o their na-
tion's andustrisd development programs,  sometines to the exclu-

sien of the particoipation by teshnologists.,
It s the nvestig tol™s consndered opimon that LDC's should
sertously  consider  establishing munistries ol industry, science,

and technology, with o greater emphasis on technology than on

sCience.

Ihid

17



[r.

ESTABLISHING NEW GOVERNMENTAL POLICY

There also needs te he a clear technulogy policy that
will determine: the degrec of tevhnology development
needed; the extent of nvolvement of various insti-
tutions; the mechan:sm and mode of transterring tech-

nology; and the extent of utilization of foreign

versus locsl sources of expertaise.’

[t was underscored repeatedly  during  this anvestigation that
developing nations committed to an industrialization deveiopment
program muast 1irst estabibish, at as ecilly o date as possible, an
overall policy which clearly establishes the government's position
in support ol sewcted andustrial development programs, and
quarantees continuily and consistency ol all the cconomic ele-
ments contributing 16 the Linancial success of these new indus-

trial operations.

Once such policles are established, then, the nation s better
prepared 1o articulate a subset of policies designed to provide
incentives tor the cncouragement and growth ot its scientuiic and
technologieal intrastructure, including a  positive, wsell defined
role for its research insttutes in the nation's industrial develop-

ment process.

The Repubhic of Korea has actively addressed this problem, and
the policy which they established in 1975 should be brought to
the attention ot other nations who have yvet to formanze such
pohcy . Because of the potential value of this document, entitled
"Main Rorean scence and  Technology Development Policies in
1470°s" and issucd Ly the Simstry ot Scrence and Technology,
the Tablde ot Contents and Chapters 1 through Vo oare repro-

duced in their entirety in Appendix D

thid.

18



IH1. A NEW ORGANIZATIONAL APPROACH

An important  aoproach to  tke development of the
national industrial vapacity 1s to anvoelve ndigenous
technical personnel o the entive andustrialization
proces:. SNohational o svetem and o machinery must he
developed  to ennare the  preper coondination and

ettective wne o bocal technical expertise o tndus-

trial development. A mportant  oaspect ot sachoa
nationel svatem and nachonery as the establrshment ot
technelopical e titutyony. to cater tor the tedh-

nological anputs at o each pornt ot the andustriala-

zation process. !

There was rather unmiversal anterest on o most of the nations visit-
ed 1in the concept ol g "Naliohal Research and Development
Corporation,” or venture capital, high technology otganization,
cven though cach nation has some torm of an oindusteigd Yinance
corporation, nvesting large sums ol money inondustrial endeavs
ors, oftten ot o highly technological nature. U appears that this
interest s oocoeaoned  because the boards and statt ot these
existing  tnancad organtoations have ne technologioal componient
and arce aimost oontireiy bankers o and econonists . In thonland,
their Industrial binance Corporatio . an o excellent organisation,
invested an b projects o 1970 totalhng 225 million U sy and
over a 17-year period has invested o total of 3175 milbion in 376

projects.

In  the same  type ot operation,  the  lTrimidad  and  tobage
Development and  Pinance Company, in the six-year perioG of
1970 to 14970, nvested n LB projects tctalling 217038 mithon
(L.S), and thewr annual report indicates that this mvestment hae
created 3,085 gobs o Trimidad Phis sabbatical study andicates
that  the  technologicoer anpat by research oanstdutes  into the
decistion processes that lead to these Joms was admost i, and ot

IS not surprising that some technologrsts rarse the question about

! Ibic.
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organizational vehicles which can put the technologists at the
same table as the investment banker in this phase of the indus-

trigl development process o! the nation.

Even the banking institenons rase  similar questions.  The
Chatrman ot the Board ot Innidad's Development Pinance Com-
pany sawd,  C.oothere s need  raroansttutionsl mechanisms o
coor-inate research and o develop and pacrage bhankable pro-
jects that could provide some avendes tol anvestnent tor the
piivate sector and the existing Lnance: oashitabions. Onless
some posilive attempt is made o develop projects, the banking
system  will  continue o remain short ot good nvestment

avenues.”

In Korea, IS8T tormed in 1974 a wholly-owned subsidiary called
Korea Technology Advancement Corporation (K-TAC) with initial
capttalization of 81 mithon (US) to cemmercially exploit concedts
developed In KIST or by cooperating industry (sec Part Three
for additiona! mtormation).  K-TAC can tlow 1ts protits back 1o
KIST, cither as cash dividends or by the purchase of contract
research. The hope was expressed that in ten years the reve-
nue produced by K-TAC would support 50 percent ot KIST's
operating budget.  Korea's Ministry of Scrence and Technology is
also giving conmideration to th- estabhishment of a quasi-govern-

ment venture capital corporation.

In 1953, India estabhshed the National Research Development
Corporation ot Indiz 1o exploit precesses developed in govern-
meni laboratories. 1t s contrellea by o board with represen-
tation from the Prime Minister's oftice, the Mirastry of Industry,
the Planning Commissaon, and the director ot ther leading re-
search insthitute, OsIR. In 1977, NRDCO s budageted o receive
royalty pavyments of approximately $750,000 (US; ot which NRDC
will distribute 70 pereent to the government faboratory develop-
ing the process and retain 30 percent tor s own o operational
exXpenses. SRDOC receives  these royalties from 350 hicensees
whase production of goods i 1976 amounted to about 330 million

(S,
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Because ot the high degree of interest evidenced by government
officials and other Trimdad leaders in exploring new concepts in
organizaticnal mech gusms designed to enhance the transter and
commerciahzation  of new  technologres,  the anvestigator,  upon
Feturn o the Daledd Stated, nalted o porttion pabe t, which ne
Feviewed with nos Trmnadad hosto oTARGRD G o convept Tol g new
type G venture Capatal, gh teohnoiogy onrpolation, ol pul-
poses Gt thix report 1t sl be called the VELTURE FEOCHNOLOGY
CORFORKATIOS and iis general goals and functionmig sould be as

follows :
VENTURE THCHNOLOGY CORPORATION

This Corporation could be ncorporated ax g quast-government,
tor protit wraenization. It could be mitially capitalized at o fevel

ol 1 to Somathion (US.

Al hirst aience, V1O mught appear 1o resemble o banking inst-
tution, o perhaps o “Natonal Research and Develapment Cor-
poratior,” but an tact there would bemajor diflerences, Ihe
general philosopny pervading Ve wouid be quite simibar o that
expressed by vieneral Georges b Doriat, President,  American
Kesearch and Development Corporation (ARDOY when he said,
" We o are  not o Linanciers,  Noloale wWe o bankers. o We are

builders. ™!

The dominant role ol VTG would be to exert an aggressive
entreprencurial role in the creanon and hinancing of new indus-
trial enterprises using the most appropriate technologies ot the

worad .

1969 Annual Report, the  American Research  and  Development

Corporation, January 30, 1970,



A. Corporate Goals

The carporate goals of VTC would be to systematically identify
and assess those technologies of the world which could be
introdured  into the  nation's  economy; 1o sel've a5 an
entreprencurial broker to transfer selected technologies to exist-
ing Industries or 10 be the catalytc sgent in the crection ol new
iIndusiries; and to provide venture capital, largely onoan equily
basis, for such development. o rime responsibility ot the
Corporation would be 1o gain tina:. o] seli-sulficiency within the
first five vears by uvenerating tooome from s mnvestments in
excess of its operating budget, while continuong to gradualiy
divest  1ts older  caquity holdings to obtaim e new capital
required  to roli-torsard ilx o portlobio o new anvieshments.,
Imphcit on the purswit ol these goals 10 the establisnment ol
strong (ross-hinkdage between the commercied, technoiogical, and
governmental sectors ac well as the initiation of monetary reward

mechanisms o motivdle the Key pertormers.

B. Corporate Ownership and Orgs nization

VTC would be incorporated as o nongovernment organization with
its  shares cquaily  divided  between  three  organizations--the
nation's Industrial Development Corporation, the nation's leading
development bany, and the natien's leading industrial research

institute.

VIO would  operate tor pront,  and  dividends would only  be
distributed to the above shareholders. The Board ot barectors
of VIO wauls Le cvtected equally trem these three argamizations
and an o equal . number representing both aovernment  and

ndustry .
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C. Corporate Objectives

1. Commercial Activitics

0 Provide venture funding either as interest-bearing

loans or on 4N equiiy basis to cooperating industry for

the development  and  capitai costs incurred un  the

commercialiat.n ol technoicgy-based  products  and
Processes.

0 Form new companies, 1f required, either jointly with
participating organizations  or as wholly owned VTC
subsidiaries.

0 Establish  joint  veature activities  with  conventional,
national and international banking nstitutions, and
venture capiial tirms.

0 Function as brokers, when VT has no anterest in
participating s a4 roincipal, o introduce mdividual
innovators of small companies 1o larger organizations
having the  capability  to commercially  develop their
concepls.

0 Sell  outright  or license  patents,  trade secrels,
Lheensing  agreements,  and  know-how  owned by the
Corporation e both national and  international
industrial organizotions.

0 Assign  paleni  equity  positions  to  university and
research institute staff for royalues accruing under
VTC sponsorship.

(o} Develop incentive mechanisms to adeguately compensate
university  taculties  for theiwr energies expended on
VTC corporate dactivities.,

o} Finance, ol least on danomcentive basis, new university
programs in endgineering innovation designed to develop
the engineer entrepreneur.

2

Technology Assessmen!

0 Identify and assess existing and emerging technologies
on o worldwide basis for products and processes which
have ressonabic potential for commercial development ii.
their nation.

0 Classity specitic products and processes which appear
to have acceptable levels of technological risk, and
identify tevhnological capabilities required for

development.



3.

4.

0

0]

0

¢}

0

O

Inventory inngvative and entrepreneurially motivated
scientists and engineers of the nation's universities
and research institutes having potential capabilities (o
contribute to technology scquisition iranster.

__Economic Assessment

Conduct market studies to de.ermuine  the potential
sales, both domestic and export, of specific new
products and processes which appear technologically
promising.

Conduct economic studies o the pricing structure of
new technologically promising products and processes
versus o mported products and processes.,

Establish  \Vi¢ prorities tor the  acquisition  and
application of new teennologies having acceptioble levels
of economic risks.

Remain intormed on the pohicies and fiscal terms of
national and international hinancrl institutions.

Cataleg  both  developed  ard  undeveloped  natural
resources ot the natwon,

Monitor the indexes ot both raw material and finished
goods ftecting the import-export balance of trade of
the nation.

__Technology Acausition

’
- a

Acquire on the world market licensing agreements for
selected  products, processes, trade secrets and
Know-how.

Acquire  title 1o patents on selected products and
pProcesses.

Subsidize,  while  granting  equity  participation  in
royalty mcome, unmiversity  and  research  institute
investigators  for work on promising concepts having
commer <l development potential.

Acquire exasting companies baving teehnological growth

potentiai 1or mtegrallon into o cuoperating industry or

for operation s g o wholly owned subsidiary of VT
! 2 2

Technology Transter

0

Actively  solicit selested industrial corporations 1o
engage nojoint oo ventures too exploit new technology .
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Retain expert national and international ccnsultants as
required to assist in the commercia! iniroduction of
new technologies.

Assign VT executives to  boards of  directors of
COOperating mdustries to transter management
experise.

Specity  under terms ol therr loans, it appropriate,
that participating mdustries  appoint university,
research institute entrepreneurial technologists to their
boards of directors.

Finance  mission-ortented  university  and - research
institute  Kay required to transiate specificalty needed
technological concepts into products and processes that
are programmed tor commerdial development.

Develop  ncentive  mechansms . tor university and
research  nstitutes  to mitate new anterations with
industry.



PART THREE

UPDATES ON FOUR RESEARCIH INSTITUTES

Korea Institute of Science & Technolegy
Applied Scientific Reszarch Corporation of Thailand
The Royc. Scientiac Soclety cjordan)

The Caribbean Industrial Research Institute
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PART THREE
UPDATES ON FOUR RESEARCH INSTITUTES

During this study, conducted in tour ditterent countries, the investi-
gator spent approximalely three weeks in residence at the principa
research nstitute i oeach nation.  Oficlals of these anstitutes pro-
vided  assistance anoarranging  the meetings with government, indus-

try, and unmiversity leaders,

Table 7. tollowing, presents the 1976 annual operating vudgets of
these institutes as well as the current size ot statl and thewr degree
holdings.  Table 8, following, presents the nation’s population, the
GaP, and the per-capitc income; Columns Doand Lorepresent some of
the nformation contained 1n Table 70 The simple ratis ot o rescarch
nstitute budget to the nation’s GLP results 0 presented noan ondex
in Column 1. The index gqiven in Column G shows the ratic ot the
staff size of the mstitute to the total populatisn 6t the nation.  The
absolute value o1 these indices has no meaning, bhut the relative size
of the i1ndex ot one country compared to other countries does give
some insight. As  an example, RSS's percentage  consumplion  of
Jordan's GNP s 2o times higher than Thadand's, whereas rinidad’™s
and Korea's are somewhere closer to Thatland's. The author inter-
prets this as contirmation of an observation in Jordan that there 15 an
uneasiness with certain Jordanitan governme gt officials that the RSS's
impact an the nation’s andustriabization s not commensurate with the
size of therr budget.  Also, the low index tor Thatland may indicate
that the [ha government should increase iher timancial support of
ASRCT . There would also appear 1o be a correlation bhetween the
index and tne level ot the countries’ economic development, with the

excepuon of the Jordan maex.
The inde: presented in Column G oef the ratio of the staft size of the

research nstitute 1o the population of their nation again indicates

similar trends.
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In the several nages which follow 1s an update of ceitain data paints

concerning the operations of the four insttutes included 1n this

study. Other miscellaneous intormation on these research institutes

as well as other orgamizations they interact with is presented in

Apnerdix .



TABLE 7. DATA ON THE RESEARCH INSTITUTES

A. ANNUAL EXPENDITURE ON OPERATING BUDGETS FOR 1977

(& in thousands, US)

Govt. Other

'unding Income Totai
KIST $3,093 $9,377 $12,470
ASHRCT 1,570 251 1,821
RSS 1,149 2,883 4,032
CARIRI 8501 240 1,080
3. STAI'Y JUMNGLAD AnG CioT iy 7N

Ph.D.  M.8. B.5.  Others Tolal

KIST 81 160 275 529 1,005
ASRCT 9 58 105 272 444
RSS 23 16 137 195 371
CARIRI 4 9 19 98 130

Income  exceeded expenditure by $190,000 (Us) and thus the

total contribution trom government funds was $1,040,000.



TABLE 6. CORRELATION OF INSTITUE BUDGETS AND STAFPE

A
Population
X 1070
Korea 36.0!
‘Thailand 11.0
Jordan 2.1

(East Bank Data Only)

Trinidad 1.0%

! 1978 data

1976 data

r

WiTH NATIONAL INDICES

(1977 Data Unless (Onherwise Indicated)

3 ¢ D L r

Research
Institute Rescarch  Index #1

GNP Per Capita  Budge! Institute D/B
x 1072 Income  x 1077 Staft Sice x 109
$31.5! $864 $12.5 1,015 4
18.5 120 1.8 1444 1
2.0 911 4.0 3N 20
0.8% 13002 1.1 130 14

G

Index #2
L/A

18
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KOREA INSTITUTIL OF SCIENCE AND TECHNOLOGY (KIST)
REPURLIC OF KOREA

KIST was incorporated in 1Y9bb as an autonomous not-for-protit insti-
tute, in reality, o Jquasi-government organization.  Itas governed by
a board ot trustees numbering twelve, including three vice ministers,

and three industrialists,

The staft numbers approxmmately 1,000, and its funding tor 1977 s
$12,470,000 (US).  Twenty-tive percent of KIST funding comes trom
the federal government, about 0 percent of that resulting trom
specific programs and oo percent trom pacKaged  programs that oare
evaluated by the Mimstry of Saence and Technology and the beonomie

Planning Hoard.

RIST organmized o subsidiary corporation .n September 1971 called
Korea Technology  Advancement  Corporation  (K-=TAC) with mitial
funding of 31 mitlion (US).  K-TAC has great fexibility as o venture
capttal organization and can pursue KIST wes o commeraal truition
or leam  with ndustry o an ther adeas. K=TACT retiny an o equity
position, and it wll tlow its profits back to KIST either as cash
dividends or by the purchase of contract research. 1t s hoped that
in ten vears B-TAC revenue wiil support 50 percent of KisT. As of

June 1977, K-TAC has ventared on tive projects.

KIST has o stalf currently (19785 numbering 1,045 with the following

lerminal degrees:

Ph.D. 81
Maslers 160
Bachelors 275
Other 524

TOTAL 1,045


http:qovernme.nt

APPLIED SCIENTIFIC RESEARCH CORPORATION
OF THAIHLAND - ASRCT

KINGDOM OF THAILAND

The Applied Scientific Research Corporation of Thailand became opera-
tional in 1964. It is & man center for applied scientitic research in
Thatland. 1t has semi-autonomots structure, operating outside of the
That vt service,  and  although  recerving  governmentil  tinancial
subsidy, 1t has an almost unigque Capabihity ot beirng noa position 1o
coordinate  research programs  invoivindg  dovernmental  departments,
foreign and Interna sonal agencies oo well as to carry out research

projects, an contract basis, 1or private industry.

ASRUT has recently heen reorganized, as o oshown in Figure 1. At
present, 1t has o statt ot M persons, including 151 professionals.
The distribution o statt within varjous  departments s given in
Table 9, and the educational background of the professional staff is

.

gqiven in Table 10,

fts budget for fiscal year 1977 is approximately $1.8 million (US).






TABLL 9. ASRCT STAFF NUMBERS AND DISTRIBUTION

Departments No. of Staff
[ndustrial Research 76
Agricultural Research 34
Engineering 68
Fconomic 13
Bullding Research 18
Testing and Standards 18
Environmental & Eoological 55
Thar Nahional Documentation Center 20
Administrative Services 90

392 (1977 Dhata)
(444 1n 1978)

TABLL 10, EDUCATION OF ASRCT'S STATT
(1978 Data)

No. of Staff
Ph.D). Level g

Masters Level 58
Bachelors level 105
{Mhers 272

TOTAL 444



THE ROYAL SCIENTIFIC SOCTIETY
HASHIMITE KINGDOM OF JORDAN

The Roval Scientific Society (RSS) war tounded in 1970 by Royal
Charter. During the intervenming seven years 1 has gone through
the customary growing pains as well as being pendlizea byoan untor-
tunate turnove! ol seven Diredtor Generals in five years. [he pres-

ent Director General has byoall repart=, given new leader-nig o the
organtsation, established  reahistic goals, assembled an o optionally
well qualitied middle management, and has gener sted contidence with
government and ndustrial ofticals an the productive fature of the
RSS. In summary, the BSS oas coming nto matunily probabiy ol o
faster rate than the rest ot the nation and ots tuture today, o bright-
er than 11 has been an sometime; however it awill Leoinctesangly
accountabile  tor ats contributions  to the nation’s andustoad devel-

opment.

It s the investgator’'s persenal opimon that an several years the KSs
will have an assemblage of talents which widl b greathy o exeess ol
the capability or Jordanian industey t ut,are and That this ampor tantd
natural rescurce of jordan, technologioal manposer, could bie protit-
ably  directed  toward  exerasing  entreprencurial and technologiedl
leadership i the adentibication and formation of technoleaicalby hased

industry.

The RSS has a staft currently numbering 371 with the following

academic degrees.

Ph.1). 24
Masters 16
Bachelor 1T
High School 119
Othet U
FOYPad ol

Currently the RSS properiy covers an area of approximately O aeres,

with about 120,000 cquare feet ot modern laboratories and othices,



Fhere are es<entially eleven departments as follows:

1. Computer Systems
2 Mechanical b ngineering

i Plectronies bngineering
4. Foonomic itescearch

. Industrigd hemistioy
[ fdvcation

V. Hawsing

H Iabrary

K Pranting Press

e Pubihie Kelations

1. Administration

Phe 1977 budget! tor KsS s qiven as tollows:

e Al

Prepat tment Revenues 161,878 1D
emestic inancral Qssisianee 369,600
SAovounts Kecenvabis & Clash 279,112
Cech s Assistance N Loans 710,965
ietiond bH, 492
Total $2,179 997 D

e

(6.5 mitlion US)

PNPESDTTERL

Hecwrring bLapenditures TT8,4925
cirdinary Capital 114,250
fnyestment Project bapenditures #h, 966
TR ANTEIR l“l»,:_)”
e ittt es on bgurpment
froanaeag N Housang - T10,965¢
Total 32,179,997 1D

Cpitate data durnished o August 1978 shows current expenditures
S DR RS B AT B

fadcrnadiby binanced



THE CARIBBEAN INDUSTRIAL RESEARCH INSTITUTE, CARIRI
REPUBLIC OF TRINIDAD AND TOBAGO

CARiR] was founded by an act ot Parliament in 1970, with the
assistance of UNDP LNIDG, 1o provide testing, consulting, and
technological services to industry an the Caribbean.  tor severadl
reasons, CARIRD has never functioned os o regional organization
for Caribbean nations and is truly an agency ot the Kepublic ot
Trinidad «nd Tobago.  The duration ot UNDE  assistance  was
originally tor five years, but this has been extended tor an

additional three years.

Over the seven intervening years, it has achieved a steady
growth, accompanied by an ever maturing rationaie ot ils

mission.

CARIRI has a staff currently numbering 130, with the following

terminal degrees:

Ph.D. - q
Masters - 9
Bachelors - 19
Others - 98

130

There are six opcrating research divisions:

Food and Chemistry

Lngineerima

Materials lTechnology

Technical Intormation Services
Eeonemics and Systems Research
Flectromies Instrumentation

CARIRID has an acute space shortage problem and is overtlowing
the two modern dair-conditioned buildings ot about 20,000 1.4
located on the campus of the University of the West Indies. As

yet, the institute does not have title 1o these buildings.
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CAKRIRD has acquired laboratory equipment valued at $1.1 mil-
hon 11 (300,000 USy.

The 1976 budget tor ¢ARIRD was:

INCONME

Contribution by Government 2,425,000 T7T
Net Project Tncome 576,148
Interest Income 80,219

Total Income - 3.?;()81,-1-37 T
(31,280,060 US;

EXPISE
Sealaries & Fringe BRenelits

Protessionals 901,130 TT

Others HaL, 426
Depreciition 147,954
fenld 38,633
Purchoase of biwed Assets 525,317
Shacelancous 308,85

2,608,309 17

($1,090,000 Lis)
fowcess of Income Over Expenditures - Qe 0498 1T
}

Fhe tatal number ol project and service recoests increased trom
SO 19T e 2 an 19760 The Adollar volume increased by 2
peercent oo 3100000 T sk, o000 US) with o breakdown  as

LoHows s

Category Number  Dollar Volunae (1)
Proparatary 4 13,000
internal 9 71,000
External=rs ate 15 212 000
bocternal=-1 & 0 Gov't 3 537,000
Pxternad - CARTCOM | 5,000
Faternad - dinternationdl J 595,000
SetNier cbestimdg and IHK 30, 000
Intormation
Y vlh 31,503,000 17

(3 611,000 US)
Phoe e titate b butlt up o reserve from ncome from contract
activibies dor Jdecretionary use by the Hoard.  As ob the begin-

g ot 0y 0 thee reserve fund amoanted  ta 2100 midlhion T


http:Ilorl.iI

($580,000 US) but, commencing next year, this income will not

be accrued.

CARIRI 15 governed by a twelve-man Board of Management
appointed by the Mimster of Pinance and includes a representa-
tive of the Industrial Development Corporation, tour from the
University ot the West Indies, three trom the mdustrial commer-

cial sector, and the UNDP regioonal representative.



APPENDIX A

INDIVIDUAL MEETINGS HELD BY DR. S. A. JCHNSON, JR. WITH OFFICIALS AND
BUSINESS LEADERS ON THE SUBJECT OF THIS SABBATICAL STUDY
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REPUBLIC OF KOREA

Mr. Youn-Hwi Wooh

Dr. Choi, Dong Kyu
(and Assistant,
Mr. Lieu, Tai H.)

Dr. Kim, Kwang Suk

Dr. Choi, Hyung Sup

Mr. Kim, Hyung Ki

Dr. Choi, Jong Wan

Mr. Kim, Ip Sam
(and Assistant,

Lee. San Woon)

Mr. Kim, Hyun K.

B G S g
v . |

H Bdude ok

-

Secretary General, The President's

Economic & Scientific Council.

Assistant Minister for Planning
and Management, Chairman of
the Economic Planning Board of the

Office of the Deputy Prime Minister

Director, first Department of Re-
sources, Korea Oevelopment Insti=
tute, KOI, of tne Qtfice of the

Deputy Prime Minister

Minister of Science & Technology
(MOST)

Director, Buresau of Program Devel-
opment & Promotion, Ministry of

Science & Technology (MOST)

Administrator, Industrial Advance-
ment Administration Ministry of

Commerce & Industiry

Executive Vice President, and
Federation of korean Industries,
FKI

danaging Director, Korea Chamber of

Commerce and Industry



Dr.

Dr.

Mr.

Or.

M,

Dr.

Korea Institute of Science & Technology (KIST)

Hahn, San Joon

Yang, cae Hyun

Yun, Yeo Gyeong

Kwon, T. W.

Seo, Jinbom

Ahn, Ycung Ok

Rhee, Chan Juh

Pack, H. W.

President

Vice President

President, Korea Technology Ad-

vancement (Corporation (K-TAC) a

wholly owned subsidiary of KISI

Vice President tor Research |

Vice President for Research [}

Chief, Polymer Chemistry

Dirvectlor tor Administration

Director Generval, Technology Trans-

fer Center

Korea Advanced Institute of Science, KAIS

Cho, Soon Tahk

Yoon, Duk N.

Lee, Jinjoo

President

Associate Professor

Assistant Protfessor

Korea Atomic Energy Research Institute

Yoon, Young Ku

Prasident



Dr.

Hr.

My,

Or.

(v,

{ir.

Cha, Jong Kee Vice President

Seo, Hyo Joon Deputy Manager, Project Coordina-

tion Department

pim, Jin Hyu Manager, Department of Administra-

tion

Seoul National University

Lee, Chai Suny Dean of the College of Engineering
Ke, Myoung S4m Chairman, Electrical Engineering
Part Soon Dal Chairman, Industrial Enqgineering
ko, Chang Hyo Chairman, Huclear Engineering
Lee, Ki-dun Associate Professor, Chemical

Engineering

JAPAN

Shinichiro Amanuma President, Japan Engineering De-

velopment Company (JED)

lsas Gokyu President, Japan Institute of

Metals

..
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KINGDOM OF THATILAND

Mr. Krit Sombatsiri Secretary-General, Office of the
National E-onomic and Social De-

velopment wvoard.

Dr. Sanga Sabhasri Secretary-General, Nationg! Re-

search Council.

Mr. Decha Boonchoochuay Deputy Secretary-General, Board of

Investment.

Mr. Pairote Gesmankit Chief, Project Development, Board

of Investment.

Dr. Prom Panichpakdi Secretary-General, Office of the

National Environment Board.

Mr. Pravit Ruyabhorn Secretary-General, HNational Energy

Administration.

Mr. Apilas Csatananda Deputy Director-General, Department
of Technical and Economic Coopera-

tion, Office o1 the Prime Minister,

Mr. M. C. Piriyadis Ciskul Dirvector, Industrial tconomics and
Planning Division, Ministry of

Industry.

Dr. Praprit Na Nagara Direc' yr-General, Science Division,

Ministry of Industry.

Mr. Sivavong Changkasiri Deputy Director-General, Department
of Industrial Promotion, Ministry

of Industry.



Mr.

Dr.

Dr.

Dr.

Mr.

Mrs.

Dr.

Mr.

Waree Bhongsvej

Pradisth Cheosakul

Director & General Manager, The
Industrial Finance Corporation of
Thailand.

Executive Director, Thai Asahi
Caustic Soda Company, Ltd,; Past
Secretary General, HNational Re-

search Council.

Applied Scientific Research Corporation of Thailand

. Wadanyu Nathalang

Narong Chomchalow

Smith Kampermpool

Malee Sundhagul
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"One of the critical problems of the industrialization process is
the lack of organized technical and planning data and the talent
to analyse and interpret the data in terms of project, sectoral
and national needs. Technoiogical institutions are idgeal organi-
zations o carry out such fupctions !

"Technological institutions «toedld endedvour Lo act as tne honest
broker «~ith no axes to grird.  Their Tindings and recommendations
must be honest and objective o attempting to firdg reasonable
sgiutivns Lo i)'()!):\:‘l’ﬁ:‘ 1“(.‘;,' iust deveiup 4 rapnort with i.”i&i‘dbt!‘}’
and must corvince industry that t

be to its benefit. At the ame time, they must alse Jdevelop
close working relationsnips witn the decision-making and imple-
menting podies of goverrment.  Thus the, must develup the <onfi-
dence of both industry ard the quserpment.’

Ne vesuils of thelr actions will

RESEARCH IhTITUTES" POTENTIAL COMTRIBUTION
TO THE [NGUSTRIAC QEVELOPMERT PROCESS

"Plapners inoan, de.eloning country could conceive of literally
thousands of projects that the countr, might undertake. However,
the pocsibitity of undertiking them may not exist. Thus it is
essential tu determine oblectively, whether a particular project
is feasible under the conditicns prevailing in the particular
country "

“The  project  initiatien  pnase,  from  preliminary  idea  to
deciviop-tu-invest provides a qgreat scope for contributors f-om
technoiogical institutions.. .. "

"During the technological fedsibility phase, inputs could be han-
dled by docal technological institutes, with the assistance of
foreigr. tirms as necessary. Successtul performance in such an
arrangement could enhance the credibhility of the technological
instituticons ¢f a developing country.”

"As far as commerciaiisation s concerned, technoliogical insti-
tutions can either concentrite on veseirch and development, and
thus pia, a limiteny role, oy tney ¢an be involved in the full
cycle ot a project, 'ncluding not only R oand D but also pilot
plant development | marbeting studies, economic survevs and other
Activilies such as technicai consultanc, requirved tor project
implement 4tinn. "

“Inotacthering natioeal Togustrial o development  capabilities,
developing commtries in generil and technological institutions in
particular snould pav attentior to deceloping skille in collec-
ting, analysing, interpreting and providing technological infor-
mation 4nd indutrial statistical data requived tor application
at all stages of indu-tristication.”

“TFor the technelogical institutions ta make a more ettoctive con-
tribution to industeial development, they should act in tne dual
capacit, ot catalysts and performess an industrial development. "
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development. An important aspect of such a national system and
machinery i the establishment of technological institutions to
cater for the technological inputs at each point of the indus-
trialization process.

“There alsc needs to be a clear technoloyy policy tnat will
determine: the degree of  technology development needed; the
extent of invulvement of .arious institutions; the mechanism and
mode of transferring technology; and the estent ot utilization of

foreign versus local sources of eapertise.
“In most developing countries, local technological institetions,
where they eaist, are generally, not caliea upon nor do they ac-
tively seek to play an important role in national planning. The
leve)l of achievement of national industrial goals would generally
bhe entianced if national indigenovus technical capabilities, espe-
cially tecknological institutions, were intimately involved at
artl points o the industrialization process, especiaily at the
planning stage.”

"Fach developing country should, w«here appropriate, establish a
national poiicy and create machinery ‘or the commercialization of
Roand [ results ™

“Each developing country should establish netional machinery,
where this does not eaist, for the effective development, 1nter-
action, and utilization ot natioral indigenous capabilities with
resources and management for planning, programming, implementing,
monitoring and evaluating in its industrial develeprent pians and

i

progranne ..

“Government: of develuping cuountries should not aniy be conceraed
with the success of industrial praojects in the short term, but
also endeaver to develop a sound local basis tor long-term indus-
trial development by creating national indigenous technological
capacities to develop and apply indigenous technologies, where

appropriate, and to absorb and adapt foreign technology.”

"For technological institutions to bLe etfective, the policy under
which they cperate must be clearly detfined and adeqguate Tinancial
and human resource- and ph,sici! racilitiecs provided.”

"tach developing countr, shouid estabiiish @ national system and
appropriate fontitution tor tne 3cqguicitions ot technslogy. Its
terms u! reterence should alioew 70 to word ciuaely with the
national technoiogical institutions but 3° an indepeadent entity,
negotiate witn the private sector the terms of acyuiring techno-
voqy, betn Tocally aevelopea ane imported.”

"o technological institutions should endedwor to involve them-
selves, to the mas-imum estent possible, at all stages of the in-
dustrialization process, trom  planning  through  production.”
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APPENDIX C

MISCELLANEQUS INFORMATION GN THE NATIONS

VISITED DURING THIS STUDY

(The material in this Appendix, as well as some selected sections
presented in the main body of this final report, were presented

previously in four earlier progress reports.)
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KINGDOM OF THAILAND

Thailand s generally described as having an agriculturally based
economy. In high government circles there seems to be a feeling that
industrial development must continue to aepend almost entirely on
imported foreign technology because of the inadequacies of such tal-
ents in Inailang Also, TU wds 10t jossitle to identify a strong
spokesman at the Cabinet leve: consistensti, pushing to build up the

1

nation's technological intrastrictyre.

AS A consequonce, there appears to be onl, nominal etrorts to utilize
the technoiogists in organizations such as the Applied Scientific Re-
search Corporation of Thaitant (ASRCT) ang the Asian Institute of
Technology (AlT), and it seems tnat these organizations, in turn, have
only a small participatcry role in Thailand's industrial planning and
implementaticn procese.

The National “ocial ang tconomic Development Board (NSEDB) . operating
directly under the Prime Minister,  is responsible for the promotion of
the total ecenomic development of the nation, the administration of
mAnpower and ecosumic analyses, and tne planning and cocrdination of
the five-year economic development plans.  This agenc, bas a 300-man
statt incluaisg o economists, hut o technelogiots it has a
forghepowered hoard and esercises considerable power.

Many are convinced that unless the government tares 4 mucl more com-
mitted role in o the suppurt of Thai technology, wrganications 1ike
AORCT Wil tind 0L dncreasingly difficult to furntion effectiveiy.  As
woexample, the professional saiary levels at ALRCT, a quasi-quverns
ment corporation, have declined in a4 ten-vear deriod from a le.el
vimost  competitive witn industry and about throe times higher than
equivalent government salaries, to a current parity with gueernment
saldaries, but witn Tewer benetits snd less job security. It i< also a
wlosiy held opinisn tnet the government fundirg 1 ASRCT is not ade-
aquate.  Itoalao appears that Thai goueramental agencies ma, sponsor
research with organizations outside ot  Thatland because of their
concern that tne requisite skille may not exist in Thiilandg, and thus
pussibly procure a higher quality, study but at the risb of not im-
proving tne long-term capabitities of Thai creganizations.

No person intervicwed could identity an, specific yovernmental incen-
*

tive  legi-lation  designed  to encourage  induztrial  research  and

development

some senlor goversmental and industoigl o otticiale are concerned with
this perceived deficiancy and are pressing, against a certain amounu
ot oresistance, to establich a new mini<try embracing industr,, sci-
ence,and techesTog, . The appesing concerns Teel that such a ministry
~1HT ot e established ang counter that, perbaps. lThailand should
settie for A science and Technology, Advisory Cummittee to the Prime
Minictor,
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within this framework, there are two key governmental agencies which
w' 1 control to a great extent the role that organizations such as
ASRCT will play in the nation's industrial® development; they are the
National Research Councirl (NRC), and the Board of Investment (801),
both functicning under the Prime Minicler's 0ffice (vee figure 3).

THE NATIOMAL RESEARCH COUNCIL (NRO)

The NRC. established in 1996 under the Prime Minister, would appear to
be the governmental organizaticon »nich couid efirctively 1afluence, at
the Cabine level tne establishment of science and technology policy
as it relates to Thailand's deveioping industrial eccnomy. However,
it is the strong consensus tnat HNRC is not capable o mounting an
pffective position on this .Lject, primavii, tecause of multiplicity

.

of vested interests, occd.:oned by, naving ten scientiiic branches:
physical sciences and mathematics, medical science~, oremicy’  and
pharmaceutical sciences, agricuiture  are biology.  engineecing and
industriz! research, pnilosophy. law, poiitical science  and public
administration, wconomics, and socinlagy.

The NRC Lepcutive Hoard is composed of the chairman ot the ten scien-
Lific branches and *ice peaple appointed by the Cabinet

The mission of NRC 1+ pubiiished as:

a. Determine research policy and planping
L. Promote and support 1 -search

C. Coordinate with governrent agencies and other institutions.






THE BOARD OF INVESTMENT

The Board of lnvestment has discretionary powers to promote and requ-
late both foreign and domestic investments in areas deemed profitable
to Thailand.

The Prime Minicter is Chairman of the Board and seven Cahinet minis-
ters are members, making BOl probably the most important office 1in
Thailand on matters concerned with industrial and commercial develop-
ment. Also on the board are two bankers and one member * am the
private sector

BOl defines priority areas and decides which industries shall receive
"promotional Status,'" although BGI is not involved in the capitaliza-
tion of such programs. Target areas for foreign investment currently
are defined as fellows:

0 Agro industries
0 Labor intensi.e industries
0 Export oriented industries

The major discretionary power exercised by BOl is the granting of
"promotional lnvestment Privileges," including a 26-point package of
incentives and tax concessions, alleged to be the most attractive
inducement offered in the Orient.
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Guarantees

O O 0 0O O0oOo

Frotective

Permission

o O 0 o

Tax Incent

There are
"Investmen
export bus

TWENTY-SIX INCENTIVE PROGRAM

Against nationalization

Against competition of new state enterprises

Against monopolization of sales of products

Against nrice controi

Permission to export

Against imports by state enterprises with taxes exempted

Measures

Imposition of surcharge on foreign products
Import ban on competitive products
Tax relief option

S

Foreign national investment studies
Foreign technicians

To own land

To transact with ioreign currency

ives

Exemption or reduction of import duties on imported machin-
ery and raw materials

Corporate tax exemption for three to eight years with
five-year loss carry forward

Exemption up to five years on withholding tax on royalties
remitteg abroad

additicnal ircentives granted for enterprises operating in
t Fromotion Zones" or for those firms primarily in the
inesc,



INDIA

AN INDIAN GOVERNMENTAL INCENTIVE MECHANISM FOR
THE TRANSFER OF TECHNOLOGY - THE NATIONAL RESEARCH
DEVELOPMENT CORPORATION OF INDIA

INTRODUCTION

It is the author's contention that the primary yardstick which
should be used to measure the degree to which a research insti-
tute is contributing to its country's welfare, and thus justi-
fying its consumption of governmental funds, should be based on a
measurement of the research institute's performance in trans-
ferring technology to the industrial/business sector, with an
identifiable increase in "value added," and that all other func-
tions, such as testing, training, and field service, even collec-
tively, are not a sufficient raison d'etre. Further, it would
not seem to matter whether the technology was developed in-house
or whether it was indigenous to the country or imported, as long
as the institute served a role in the process of commercializing
the technology.

For these reasons, the investigator is interested in any govern-
mental incentive program which stimulates the transfer of tech-
nology from a research institute to a commercial enterprise. [t
was noted in an earlier progress report that Korea's KIST had
recently formed a Techihology Transfer Center as well as a wholly
owhed subsidiary, the Korea Technological Advancement Corpora-
tion, both committed to these objectives. While these two Korean
organizations are too young to have demonstrated that they are
achieving their goals, & "nst impressive record has been achieved
over 1 lung time span by the National Research Development Cor-
poration of India (NRDC).

THE PROBLEM
Or. C. V. S. Ratnam, the Managing Director of NROC, identifies

the problems of a developing nation, heavily dependent upof
imported technology, scmewhat as follows:

1. The imported techiclogies have not always been the best or
the most suited to the needs of the country.

2. The prices paid for the imported technnlogies have at times
been eccessive.

3. Mechanisms have not evolved for adapting or indigenizing
imported tecnhnoiogies.

4, Impurted technologies do not necessarily result in export-
able products
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5. To compete in the evport market, countries muzt import some
technologies which hurt the sale of products manufactured
with indigenous technologies.

6 Lack of coherent policy has resulted in the impert of sev-
eral similar technologies from several foreign countries,
resulting in nonstandardgization of products, spares, and
components

7. There nas been g tendancy for importers of technology to be
dependent on tneir collaborators tor all new i1deas.

THE NRDC MtCHANISM

The National Research Development Corporation ot India (NRDC) was
established in 1953 for tne promotion, development, and exploita-
tion of inventions, processes, and know-how from all sources with
India. Its sta!f currently numbers 100,

The Principal functions ot NRDC are as toilows:

- Licenses, processes, and patents developed in governmental
agencies, such as the Council of Scientific and Industrial
Research {(CSIR) and the [Indian Council of Agricultural Re-
search.

- Finances up to 50 percent of the development expense, in-
ciuding pilot plant demonstration, either independently or
in collaboration with industry.

- Participates in equity capital of companies established to
commercialise a technolagy owped by the corporation.

- Fills technelogical gaps in the country by promoting devel-
opment projects in collaboration with industry.

- Provides technical description of processes in its portfolio
in newspaper advertisements and technical journals,

- Provides financial ascistance in the development and pat-
enting of commercially viable ideds.

- Promotes the export ot [ndian technology.

- Extends services as a breker for the import or export of
techno oy

- Licenssas anow-how dswigned to it by the public or private
sector dndu-tr, or by individuals,

The Board of Divectors of MRDC, wnich meets bi-monthly, consists
of representatives ot the Jepartment of Science and lechnoloyy of
the Prime Minister's Office, the Secretary General of the Council
of Scientific and Industrial Research (CSIR), the Secretary of



Technical Development of the Ministry of Industry, the Planning
Commission, and Atomic Enerqgy Commissicn.

ACHIEVEMENTS OF NROC

Over 1,000 processes have been assigned to NRDC, of which about
345 are in commercial production by 350 licensees. In 1976 the
production ot these qoods amounted to approximately Rs 23 crores
(230 million rupees or 30 miliion US)

The 1977 NRDC buag-t i< baced upan royalty pavments ot oU lakhs
(6,000,000 rupees or approeaimately £750,000 Us) of which HNRDC
distributes 70 perc-nt to the laboratory developing the process
and retains 30 percent for its own operational expenses

During 1976, 95 new inventions were received by the corporation
and 119 new license agreements were signed.

The following HRDC processes went into production during 1976:

Masal mechanical filters

- Potassium based calcium and acid resistant cement
- Silicon carbide

- Iron powder from mill scale

- Photocopying lens system

- Water level meter

- Transistorized capacitors

- Portable acidity testing kit

- Electrical relay tester

- Lithium carbonate and fluoride from lepidolite
- Vinayaléx - 0O

- Sitica gel

- Hollow cartan

- Sac element

- Rubberized cork sheets

- Fruit bars
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II.

Increased emphasis is being placed on establishing development
projects, preferably in collaboration with industry. During 1976
NRDC approved the following projects:

1) Block co-polymers of styrene and butadiene
2) Transparent fused quartz

3} Recovery of gallium

4) Development of tool room microscope

5) Development ot hydraulic machine

NRDC is also taking active steps to export Indian technology to
other developing countries and is implementing op behalf of the
Government of India 15 projects in Burma at a cost of 20 million
rupees ($2.5 millior US).

RESEARCH INSTITUTES INTERACTIONS IN
INDIA'S NATIONAL IMPLEMENTATION PROCESS

The five-year plans of India are drawn up by the Planning Com-
mission, which is chaired by the Prime Minister, and includes a
Science and Tecnnology Plan which is prepared by the Cepartment
of Science and Techinology ot the Ministry of Science and Indus-
try. Untortunately, there was not sufficient time to eaplore in
depth how the research institutes interacted in the preparation
of the pland.

One wvery interesting governmenta! requlation was observed which
closely Tinked the research institutes with one element in the
implementation ot tne natior's aevelopment program.

The Government of India publishes guidelines indicating the areas
nowhich technology could be imported, including those in which
the imported technology could be accempanied by foreign equity
participation, and alsu specifying the areas in which no tech-
noloygy coulid be imported.  The import of technology is regulated
through the foreign Investment Beoard, the Secretariat for Indus-
trial Approesals, and the Project Approvals Board.

The availabiiity ot inuigenous technology 15 important in cen-
sidering the granting of permission to import technology and must
be reviewed by 4 Technician Euvaluation Committee (TEC) FEC has
representation trom NROC, the Council of Scientitic and Indus-
trial Research (CS[R), the Department of Science and fechnology
(Mindstry of SCience and Industry), etc.. and meets once a week.
These same organizations also nave representation in the Foreign
Investment fivard.
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111.

OTHER INCENTIVES INITIATED BY THE INDIAN GOVERNMENT, NRDC,
OR CSIR 10 ENCOURAGE INDUSTRIAL RESEARCH AND DEVELOPMENT

¢

Industry can write oft 100 percent of its expenditures on
"Approved Projects' with NRDC.
Industry can write off 35 percent of its capital expendi-
tures nn "Approved HRDC Projects.”

industry contracting with a recognized research institute
can claim one and one-third times its actual research ex-
penditures.

NRDC has recently been authorizea to collaborate with in-
dustry to tinance development projects on a 50:50 basis, and
under certain circumstances the loans are forgiveable. HRDC
can alsu takre an equity position.

Of the & million rupees ($750,000 ULy which will be received
by HROC this fiscal vear trom royalty and other premiums,
approximfi'\x,‘]\,' rupee (1525 000 Us) ~111 1low te the research
laborator, develaping  the process and  of that  rupee
(8300, 000 US) oy S0 percent af the total, will be distri-
buted to the principal investigators:inventors, a handsome
incentive re«ard svatem,

The Minister of finance has recently announced nis inten-
tions of pushing for a new law for a "Research Case” or tas.

The Council ot Sscientitic and Industrial Research (CSIR)
which is composed ot about two score of Lpecialized governs
ment industrial research laboratories, with an aggregate
staft exceeding 12.000 employees, initiated a new policy
several! years aqo designed to  encourage ite prufessional
staff to apin off and establish new industrial organiza-
tions, by gracting three-Lear Teaves of ab-ence and rather
permis~ive use ot CHIR racilities.  Twenty employvees have
opted for sucn leaves, and to date tour have est abbished
operating companies.
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The Industria)l Development Bank also has a key role in implemen-
ting the Five-Year Plan, with the functions typical of 108's, and
an authorized capital of JD 3,000,000 ($9,000,000 US). [t s
managed by a hoard of nine directors, ircluding four bankers, and
representatives of tne ‘tationa! Plarning Council, the Amman
chamber of Industry, and the Ministry of Industry ani irade.
Like most tinancial instit.ticns, they rarely have teohnclogists
on their btoards even thuuyn a sizeable proportivn of their
investments are on techrology-tased industr,

Perhaps, ~ore to batange the buaget than Lo ser.e as an mncen-
tive, the RSs, in recentl, esteblishea polid,. has initiated a
practice of charging industey for a4 portion of the expenses
generated on their behalt, where industry pays for supplies and
expenses at cost and about 20 percent of the labor costs incurred
and with no overhead charge.



TRINIDAD AND TOBAGO

TRINIDAD - A NATION OF NEW WEALTH

An analysis of the research establishment in this nation and its
interactions with industry and the government is only meaningful
in the context of the drastic and radical upswing in this oil ex-
porting nation's economy which occurred in late 1973, upon the
formation of the new OPEC pricing structure for oil.

The annual revenue rceceived by the government went from £474 mil-
Tion T7T ($197 million US) in 1973 to $2,000 miilicn TT ($830 mil-
Tion US) just twe years later. whereas in 1973 the oi] reverues
provided only 23 percent of the government'sc income, this rose to
75 percent or an actual two year change 1in oil revenues to the

government of frem 245 million US to 020 nmillion US. Ouring
this same periva, the balance i trade went from an extremely
worryscme negative 3400 million 77 (3170 million US) to a posi-
tive 790 millior 7T (3290 miiiian LS.

Further ana’ycis snows 3 settenisg gr ~orsening of the nation's
total econnmic nicture during tris short two year period if oil
income i esciuded.  witrout oil, the 1973 palance of visible
trade was 3 neqgati.e 500 ~iliien T7 (2210 million UsS), and ia
1975 this deticit “acreaseds to 31656 million 17T (3270 miltion US)
and to /10 mdiiton 0T 0330 miition Us) in 1976

Even with this 0il ‘ncome, the eConcmy 15 nol Gn 3 souna basis,
Aith inflation continuing to increase al 1 -ate in excess of 15
percent  per ,ear and witn  unemployment ievels  reaching
15 percent.

Obviously, the Government of Trinidad ana Tobage ardt all elements
of its prafessional community hawe a deep awareness of Lhe magni-
tude of the preblem confronting them as well 40 the almost unpre-
cedented opportunit, to efiect major change in the divercifi-
cation and the strengthening ot their nation's industrig) sector
by the infusion, i planned rtashion, of massive ofl revenues.
In 1976, the go.ernment projected an expenciture of 8,000 mil-
Tion TT (33.3 bHillion US) cver the neet r years oon petroleum and
enerqgy related industrial development, an espenditure of 8 times
the average annual expenditure on deselopment programs over the
last three years, and this is in addition to the normal devel-
opment program expenditures.

o]
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I1.

THE NONEXISTENT GOVERNMENT INCENTIVES FOR THE
ENCOURAGEMENT OF INDUSTRIAL RESEARCH AND DEVELOPMENT

Ac was true in Jordan, it is uniformly felt that there are no
laws in the Republic of TIrinidad and Tobago designed to provide
cuch incentives. ihis in itself 1s not discouraging since such
laws must sequentially, follow the establishment of policy issues
dealing with sciencestechnology/industrial development, and these
are receiving increasing attention.



ITI.

A.

THE GOVERNMENT PLANNERS AND IMPLEMENTORS
AND CARIRI'S INTERACTION

At the expiration of the Third Plan in 1973, no fcrmal action was
taken to embark on a Fourth Plan. In announcing in his 1977
budget speech the establishment of a new National Advisory Coun-
cil (see Section IV oY this report) entrusted with "national
economic planning," the Prime Minister said, "Planning had not
enabled the developed industrialized nations to avoid inflation,
pollution, shortages, the problems of urban congestion, human
settlenent and economic recession,” and then went on to add that
in vies of the fact that this new council "contains people who
possess expertise an o oa variety of firelds, the question of the
adaptation and uthlization of planning as a development tool for

Trinidsd wall be comprehensively re-examined.

Nevertheiess, a numter of Trinidadian governmental agencies have
been continuously planning and working towards the industriali-
zation of this nation.  The principal agencies are the Office of
the Director of Planning in the Ministry of Finance (Planning and
Developmert), the Industrial Development Corporation (of the
Minictry o Ingustr, ang Commerce), and the Trinidad and Tobago
Develepment " 1nance (o, Lic

[ ©%

DIRECTORATE OF CLANNING, MINISTRY OF FINANCE

This s 4 ey office witn a support staff of professionals giving
attention to tnhe whole spectrum of planning issues confronting
the ration and accountable really to the Prime Minister, who also
holds the post o7 Minister of Finance.

The Director uf Planning, Mr. Richardson Andrews, is also on
CARIRI's Boarc of Management. e projects increased emphasis on
developing the food industry and diversifying the metals and
plastics industries, in addition of course, to the country's
commitment to develuping an integrated steel complex and a petro-
chemical inaqustry.

The Directcr of #lanning ha-s called on CARIRD in a non-scheduled
fashion to uo ‘feasibility studies, and menticned a current one
being undertaren in conjunction with engineering faculty of the
University of the West Indies in the area of construction
materials.

THE THOUSTRIAL CEVELOPMENT CORPORATION

The IDC is essentialiy an agency of the Ministry of Industry and
Commerce, establishad in May 1970, to assist in carrying out the
Government' s plan for industrial/busiress development. [t has a
135 man statf or econumists and planners but has not developed an
in-house competence in engineering, although they have authori-
zation to do so.
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The final decisions with respect to many of the applications sub-
mitted to the Corporation are decisions of the Minister of In-
dustry and Commerce or of the Cabinet. The IDC makes the final
decision only with respect to:

o) Small business Joans up to $50,0007TT (321.G00 US).
0 The leasing of industrial sites and factory buildings.
) Training subsidies

ICC has an eight man board chaired by Professor RKen Julien, and
its roster includes three from business, one consulting engineer,
one trade unicnist, and two government officials. Both ODr.
Julien and Mr. fldon wWarper, the General Manager of [DC, are on
CARIRI's Board of Management

The Corporaticon provides a wide range of services, free of
charge, to tnhe tusinessman, including:

0 Information on the business environment.

) Access to tnhe Corporation's library and its selection
of "industry profiles fer investment."

0 Advisory functions to smaller business.

0 Project and product develepment  assistance to
manufacturers.

0 Locating and screening potential joint venture partners
and <sources of technology, and guidance in "joint
venturing arc technology sourcing.”

In addition, tne Corporation administers for Trinidad the "Har-
monization of Fiscal Incentives to Industry' act, supplementing
the Caribbean Community Treatr, «hich attempts to harmonize and
rationalize the various industrial incentive laws existing in the
region,

There is a Coordinating Task force, headed by 10C's Chairman of
the Board, which establishes priorities between competing govern-
ment projecte.

Mr. Max Cuttie, the Deputy Genera' Manager of [DC, expressed
interest in forming a team ‘rom D0 and CARIRD to identify ten to
twelve medium to small new industriel ophortunities.  He 3lso
expressed the thought tnat pertaps CARIRD and  the University
publish a listing ot their patented processes,

The Director of the 100" s fconomic Studies ang Flanning Division
expressed interest in having CARIRD assume increasing “technolo=
gical undergirding” witnin Trinidad' s industrial development.
However, he felt that CARIRT shoula not conduct  teasibility”

S
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studies; instead, they shouid be concerned with the technology
and not with the eccnomics of new development programs.

THE TRINIDAD AND TCBAGO DEVELOPMENT FINANCE CO., (DFC)

DFC should be ane of the key ingredients in this nation's con-
tinuing industrial development and for several reasons could be
increasingly interactive with CARIRI.

DFC, a joint venture between the government and the private
sector, was incorporated in 1970 to promote economic development
by assisting and financing profit oriented, productive enter-
prises. OFC can finance rirms whose assets exceed $100,000 TT
($43,000 US) in loan amounts not less than $50,000 TT ($21,000
US), at interest rates of about 10 percent and can take a minor-
1ty equity positicn. It alsc provides financia)l and management
services

In the rirst seven years of operation, [FC has granted 148 in-
vestment approvale totalling 343 millior 77 (218 million U3) and
indicates tnat tnie nas created 3,300 new jobs.  In 1976 DFC
financed 43 project. Cinc wting 15 new projects) totalling $15.2
mitlion 77 (35 3 mill o o

OFC has 3n eigrt-man poara chaived by a Minister in the Ministry
of Finance, ine  includes the Managing Oirector of DFC,
Mr. J. &, N scoon,  two tansers, one industrialist, one trade
unionist, one businessman, and the Executive Secretary of the
Natiora. Advisory Council.

Moo Scoon woeld ke o see CARIRI take a strong ro e in the
identificaticn  of  ingustrial  development opportuniiies  and
intends tc involve CARIRD to an increasing eatent in analyzing
the technological aspects o9f new investments under consideratlion
(see Section V).

Mroo Scoon, altrough not on the Buard of Management of CARIRI,
personally interacts witn the board members. He is one of the 15
members ot the Naticnal Advisory Council and is Chairman of the
Board of Britich West Indian Airline Company.
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Iv.

THE EMERGING SCIENCE/TECHNOLOGY
POLICY MAKEPRS AND CARIRI'S LINKAGE

There is an cbvious awareness in Trinidad that their nation has a
difficult task cenfronting them to use effectively the financial
windfall from oil to bolster their entire economic/social future.

Recognizing the central role that technology must play in the
immediate years ahead, the Prime Minister has created w0 new
entities in the last eighteen months, the National Council For
Tecnnology 1in Development and the National Advisory Council.

THE NATIONAL COUNCIL FOR TECHNOLOGY IN DEVELOPLENT (NCTD)

This council was formed in January of 1976 and has met monthly
since that date. lhe council reports directly to the Prime
Minister through an inter-ministerial group. The charter permits
tnree-year terms for fifteen members and to date eleven nhave been
appointed. 8y design, there are no government appointees. Six
members .re on the facalty of tne University of the West Indies,
one is 2 medical researcher, three are from industry, and one is
a retired educationalist, This council was charged with the
following responsinilities:

1. To coordinate scientific and techunology research and
development activities funded by the government;

2. To advise on national policies affecting activities in
science and technology,

3. Jo recommend priorities in  the raticnal research
program;

4, To promote research and development as is needed to
meet the national needs, sometimes by direct funding;

5. To assess ongoing or proposed research and development
programs that have (r are seek’ng government funding,
including in-house go.ernment research programs, and to
make recommendations,

6. To be the direct liaison with external programs in
science and technology such as the multi-national pro-
grams of the Orgarization of American States, the Com-
monwealth Science (ommittee, etc.,

7. To advise on cooperation with other couniries on sCi-
entific ar i technological activity,

8. Tc disseminate scieacific ntormation ncluding the

publication of scientific repor-:, journals and other
such documents; and
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To compile an inventory of the country's scientific
resources (including manpower resources) and to keep
government advised of all research and development
activities in technology in the private and public
sectors.

THE NATIONAL ADVISORY COUNCIL (NAC)
This council was initiated by the Frime Minister in December,

1976 to deal with certain "matters of urgency and priority." The
three major areas with which NAC ~il! be concerned are:

1. National economic planning;
2. Agministrative improvement in the public service; and
3. The efficiency of the utilities and public enterprises.

There are fifteen council members including four University pro-
fessors, five wusinessmen, a banker, a lawyer, a trade unionist,
and a retired civil servant.

CARIRI"S GOVERNANCE - A LINNAGE WITH THE POLICY MAKERS

The governing board of a research institute is charyed with
establishing tie objectives to be pursued by the corporation. As
will be noted, CARIRI has ot benefited ‘rom consistent board
direction.

By charter, CARIRIl is qoverned by a Board of Management consis-
ting of twelve members appointed by the Ministry responsible for
Planning and ODevelopment and includes a representative of the
Government tu serve as Chairman, a representative of the Indus-
trial Development Corpaoration, four from the University of the
West Indies, three from tne industrial/commercial sector, and the
UNCP regionai representative. Urfortunately, because of reasons
not germane Lo this report, this Board of Management did not
function for approximately two years. The Prime Minister an-
nounced 1 Jecember, 1970 that the newly established Nationa)
Council For Technolng, In Lewveiopment ("NCTD") “shculd be as-
signed fu'l responsicility for the operation of CARIRI" and that
in turn, "CARIRI we wesignatea tne ewecutive agency for NCTD."

1

This seems to interpret as 70l gas

1. Most o1 e nongovernment meabers o! CARIRID's Board of
management ave 4150 'rom the e.isting eleven members of
NCTD, andg tnu, tne Prime Minister s wishes are heing
followed; in fact, se.en of the ten discretionary
CARIRI Buard appointees are among the eleven NCTD
mernbers.

2. The permanent full time five-man Secretariat of NCTD,
as yet to be hired, will be hired for this purpose by
CARIRI and will not fall under government civil
servicoe.
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V.

This linking together of NCTD and CARIRI, as well as by the fact
that two of CARIRI's Board members are also members of the NAC,
could be extremely beneficial in keeping CARIRI in the mainstream
of the nation's science opinion formers, although the investi-
gator is a little uneasy that NCTU doee not have a clear-cut
technolog. industrial development mandate and that the heavy
preponderance ot aniversity professors {<ix of the eleven ap-
pointed tu cate) may De accompanied Ly a greater emphasis on
RESEARCH than on DEVELOPMENT.

In addition, cther important Tinkages occur as follows:
1. One CARIRI nhoard member is also Chairman of the Board

of the Industrial Development Corp. as well as Chairman
of the Nationa! Advisory Councily

2. Another Goard member i5 also the Director of Planning
of the Ministry of tinance,

3. Another CARIA. Luara member is also the General Manager
of the industrial Jevelopment Corp.,

4. This is turther rcunded out by having an industrielist/

engineer as Chairman of CARIRI's Executive Committee.

CARIRI's Board is its most valued asset, and, in turn, this Board
should contribute must to the growing success of CARIRI

A CENTRAL THEME® & REQUIREMENT L
FOR A MECHANISMY A POSSIBLE SOLUT

CONING
[ON?

Nearly all orficia’s, regardiess of organization, expressed acute
awareness that irinidad was At « unique point in history where it
must  invest  their accumulating oil revenues in increased
industrial development activities and tnat they have not yel been
able to marshali all of tneir resources in a total, planned,
coordinated attack on the problem.

Mr. Frank A, Harsotti, Chairman ov the Board ot the Development
Financy Company (LFC) said the toilowing in the company’'s 1976
Annual Report,

there 1 nesd tor pnstitutionsl mechanisms to
conrdinate recearoh oand o developoand package
bankable projects that could prevede some avenues
Cor anvestment by the private sector oand o the
existing tanate tal rnstrtataons., I'nless Lome
posttive attempt s made o develsp projects, the
banking svstem sl containue  Tooremarn short  of

gocd pnvestmenl avenuen .

The Deputy General Manager of the Industrial Development Corp.,
Mr. Max Cuffie. had obviously given this subject much thought.

ranging over a variety of possible approaches to the problem,
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In view of the high degree of interest evidenced by government
officials and other Trinidad leaders 1n exploring new concepts in
organizational mechanisms designed to enhance the transfer and
commercialization ot new technologiles, coupled with the investi-
gator's inherent interest ino the subject, the writer, in the
spirit of triendiy interaction, presents the fullowing tnoughts

Lo serve as the tramesors Tor a hypothetica! grganizacion struc-

tured to achieve these gqouis. . ..

(Please refer to Part Two, Section 111,
in the main body of this report for a
discussion of a new concept, the Venture
Technology Corporation).



APPENDIX D

MAIN KOREAN SCIENCE AND TECHNOLOGY DEVELOPMENT
POLICIES IN 1970'S

Issued in 1975 by the Ministry of Science and Technology

Republic of Kcrea

(Note: Chapters I and Il have
not been included in this

Appendix. )
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NOTE:

I,

Chapters 1 and II have not been inciuded in this appendix.

Strategic Development of Industrial Technology
Direction for Development of Industrial Technology

The following are major policies for the development of indus-
trial technoiogy.

For tne successful achievement of the $10 billion export target
in the early 13980's and of tne aims of Heavy and Chemical Indus-
try development, tnhere will be a Jdrastic rise in the demand for
high industriaiization and the develobment of science and tech-
nology and of s»ills and crafe.

[t will be necessary to increase our science ang technology de-
velopment etforts by, possibly as much as 10 times to support the
export target which nas been incredsed G, siy Uimes (600%) for
the coming decade. The erample ot Japan, whers imports of for-
eign technoloy, increased 12 tUimes and espenditures for RLD 10.4
times, especiall,y eapenditurec for RAD trom private companies
which now 15.7 times, while esports increises trom £2 billion in
1955 te 210 billion in 1367, snould be born in ming. Tasing into
account our present industrial technol g, :ituat:on and our R&D
capability, everycne, shouly  concentrite  his  efforts  on
initiating innuvation by the selective import of advanced
technology trom foreign countries and by domestic RED. For this
purpose, there should be:

i
a]

1) A concertration an developing the strategic technology se-
lected in acceordance with the criteria set up to suit our
needs, and a propagation and dicsemination of developed
technology.

2) The importation ot foreign technology connected with our
continuing RAD activities and the absorption and improvement
these imported rareign technologies.

3) The introguction of standardization and quality control
systems, which are 31tal reguirements for industrialization.

Strategic Technology Deve lopment
A strategic Tachonlogy

Major pursuits are the development of the strategic technologqy
for the nheauy and cnemical industries, the high leve! industrial
technology necessary for the constructicn of strategic, export
oriented industries, and handicraft products for the increase of
rural  employment and income. fhe technolugy develepment of

handicrafted products is centered in rvura) areas, is the






Need

(1)

Need

Need

(2)

Shipbuilding Industry Technical Services

To build a core of shipbuilding technolegy ".0 support the ship-
building industry

To relieve of foreign currency crain due to the expected purchase
of technological know-how and construction plans

Korean Ocean R&D Institute

To establish a core for the survey and dissemination of data on
such marine resuurces as minerals, fish tideland, etc

Kuorea Electronics Technical Research Institute

Standardization and local manufacturing of communications equip-
ment; technology import and manpower training

Development of high Lpeed, high capacity transmission system.
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Need

(1}

(2)

Need

(1)

(2)

(3)

Korea Petroleum Institute

To solve technological probiems in energy and petroleum products
supply as well as in petrochemical industries

To have self-sufficient techrical} capability as well as to digest
the imported technalogy

Mechanical Engineering Research Institute

To solve problems arising in casting industries, which have fine
prospect for an export industry

To develop design and nigh quality machining technologyy, which
are the weak spots in machine industry and machined parts

To develop the die maring tecnnology which are needed in all
produsts in mechanical industry

Establishment of Science Taown
Background

1) Mzdern industrial technology is characteristically diversi-
fied and complicated. To assist in the heavy industry in
technology new discipline oriented research institutions
corresponding to developing d'versiiied industries are
needed. On the other hand, trese institutions must have
systematic joinl tedan work to promote the best utiiization
of manpower ang 13cilities.

2) [t will be effective tor the institutions to be concentrated
in a srcience part to promote information exchange, and
reduce the cost of investment for jointly used facilities
and equipment.

3) Most of the present national institutians in Seoul nust be
moved because sites are so limited and expensive that they
have no opportunity tor expansion, and also the environmeints
are not proper for research activities,

4) Building a Science lown in a region far from the capital

city will contribute not orly to regional development, but
also to distribution ot Seoul's overflowing population.
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Phase of Construciion

Scope

Location: Dae-Duk Gun, Chung-nam province
Phase a. A new ! )wn with prcher environment and facilities
to R&D

b. A catellite city of Dae-Jesn
Population 50,000 persons Area 6,632 acres
Researci Inst. 4,000 persons  Research Inst. 670 4cres
Education Inst. 1,000 persons  Education Inst. 411 "
Service 6,500 " Apartment 564 "
Families 35,000 " Public Service 33 "
Colleqge Student 3,500 " Road and Others 4,954 "
Encouragement of Technology Transfer (Import)

3)

The role of foreign capital inducement in industrial devel-
opment i¢ wery important to Korean industries which were in-
effective in inmporting technology.

In toe iaducement ¢t foreign capital, most faclories were
suppiied on a turn-key basis thus eliminating the training
of personnel and domestic technology service groups.

Since tne promulgation of the foreign capital inducement in
August 1856, foreign technoloqgy, imports totalled 426 pro-
jects by June 30, 1574, An aralysis of tke technological
fields includcd set up ot mdachinery, operalion o! machinery,
maintenance and repaiv of machines etc, and some manufac-
turing methods, process designing of machinery, and
production.
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Status of Foreign Technology lmport

Country
U.S.A. Japan Germany Others Total Remarks

Yedr R

1966 5 8 2 15

1967 7 25 1 1 34

1968 12 35 1 3 51

1969 10 40 1 2 53

1970 18 61 : 3 83

1971 5 33 2 3 43

1972 10 30 2 2 44’

1973 15 41 1 1 58

1974 6.30 3 24 1 3 31

4) For the successful achievement of tt.: $10 billion exnort

target in the early 1980's there will be a drastic rise in
the demand for =igh industrialization anat development of
science and te:hnology and of skills and cratts.  The pre-
sent industrial technology situation as 1t concerns innova-
tion must bLe taken into account to formuldte an ettective
advancs technology import palicy.

To simpiify and facilitate the administrative procedures fter
foreign technelogy import, an automatic permissicn procedure
will be eftecczd and a “"substitute machinery tor foreign
technology import system" should be studied and carried out
so that spe-:atirzed technical institutes such as RIST can
absorb and a‘apt special toreign techrulogies and know-how
something prioate  industries can nparaly  dge o and  then
distribute them to privite industries.

N

5. Enlargement of Research & Development tor Se]f-Sustaining tconomy

1)

Dissemination of Imported Technology
gy

We will place Government RLD strategic technology develop -
ment, and private iadustry RAD emphasis on the adaptation
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3.  While scientists and engineers work tcward indigenous
R&D, capable youth should develop scientific and crea-
tive minds to future become the scientists and
engineers.

Para-Technicda! Activities ot all Peouple

1. Basic technigues and s»ills should be mastered at an
early age, <o it is necessdary oo strengihen science

education, teacher in charge of the science program and
by retorming  the  science  curricula in o elementary
schools. Sisou the curricula fnomiddle schools must be
charged U .coation oriented carricula similar to those
in must industrialized countries

2. To meet these needs, the foiluwing shouid be strengs
thened tor the Tuture development ot science and tech-
nology: The defining ol bas.c technigues and shills,
introducticn of basic skill tests, mnrobitization of
non-scheo! youth s crattsmen, retormy of curricula in
colleges o!f engineering and vocationa. high schuols;
social acceptance o' technicians and rallsmen, Sys-
temization of wvocatiocnal training in arm,, re-entorce-
ment of vocaticnal training tor prisoners, etc.

Nationwide Dittusion ot Technoloqy, Technical Assistance to
Sae Naul Movement.

Emphasis should be given to the nationwide diffusion of
every day and farming and fishing technology techniques and
also to the development of farm house nolds and specific
local products for the betterment of living conditions in

rural areas.

The publication and diffusion of the Technology Guidance
Handbook and field guidance for "Sae Naul Movement" by the
Technical Service Corps should be strengthened.

Academic acti. ity Support

The efforts must be made to expand the science and tech-
nology potential, to speed up coaperation between industry
and academic. ind lo increase the exchange of information
amon~  internationdl  academic  institutions. Industrial
inventions and their application shouid alsu be systemati-
call, supported for commercialization.

V. Fenction and Organization ot Ministry of Science and Technology

A.

Tunctions

The Ministry of Science and Technology (MOST) was estab-
lished as 4 center ci science administration on April 21,
1967, under Presidential Decree No. 2996 and is in charge of



1)

the establishmert of overall basic policies and plans on

promotion of science and technology and of a system for

carrying out such policies and plans. Befcre the establish-

ment of MIST scrence and technolagy was administered by

Technology Managerment Boreau ot Losoamic Planning Board.

But tne science and techinorog. advinislration was inteqgrated
1

. T ; : o ol
100G the newl, eatal i odne b e IUny

et
As indiZated o oucvernment Uroaccsation Law, Article 09, the
Ministry o! sScience and Technology, shalil coordinate the
various planrcing and management activities ol the ministries
concerned tor the promotion of science and technology. The
major functions ut the Ministry Tollow:

1. Establishing ot overall basic policies and plans for
the promotion ¢! science and technology

2. Integrated coordination of science and technology plans

3. Overal! rmasagement o' technioai couperation activities
i }

4, Development o0 poiicies *for Whe creation of an envir-
onment ravorabie Tor science andg technologqy

5. Establishment of basic policies tor the utilization of
atomic energy

Organization

The Micistry of Science and Technology is composed of a

minister, vice-minister, two offices and three bureaus and
has Hational Science Miseum, and Central Meteorological

Office wunder its control. The Ministry of Science and
Technology established the Office of Policy and Planning in
September 14971 by reorganizing MIST functions. It is re-

sponsible ftor cuerali basic policies and plans for the
development ot science and tecnnology .

Major Roles o1 Selected Institutes of Science and Technology
The Korea [n<titute or science and Technology

The Korea institute of science and Technology (KIST) was
established to nelp develop the industry by carrying out
research and development programs and providing the tech-
nical service, neeaed by industry.

The Institule 1. vesponsible for:

1. Research, investigation, and examination with respect

to science and technology and engineering economics and
dissemination of the results.
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2)

3)

4)

2. Cooperation with universities and other research or-
ganizations and professional societies in and out of
Xorea.

3. Contracts for research and technical services or for
such services performed Dy ctlher organizations in and
out of Rourea.

4. Other necessary activities to accomplish the purpose of
the Institute.

5. Supplementai activities with respect to the above.

The Korea Advanced Institute of Science

The Korea Advanced Institute of Science (KAIS) is a new
graduate schoo: ot applied science and engineering estab-
lished by the rorean Government with the cooperation of the
United States. its prime objectizes are to produce capaole
graduate sCient st dand engineer vitatly neede¢ for the
fast gromitg horedn econon,; to moaernize and upgrade korean
higher eaducat orn, Lo dindertiben mission=noriented  basic
research ¢t prome oterest Lo horean industry and to toster,
encourage and engioeer the conlinuing pregress and develop-
ment of science and tedinagiogy.

In general, =Aals will assume a central role in the develop-
ment korean scientific activities and will strengthen rela-
tionships amonrg Aorean academic circles, research institu-
tions, society and industry.

The Korea Scientit c & Technological Information Center

The primary objective ot KORSTIC 1s to facilitate the inter-
national transfer ot scientitic knowledge i general, and
contribute to Uhe development of Korean science and tech-
nology in particular. To attain this oljective, KORSTIC 15
devoted ta collecting proCessing and disseminating scien-
tific ana tecnnicai information comprenensively and systema-
tically on a nonprofit hasis.

KORSTIC has. for ite secondary objective, the playing of a
leading role in the field of documentation and the integra-
tion of related information activities in horea.

The: National Science Museum, as an institution for the pro-
motion and diffusion of knowledge of science and technology
among people, serves the public as foilows:
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5)

6)

1. Research in such areas as basic applied science

2. Displey of scientific materials and diffusion of know-
ledge

3. Leading of the public into a scientitic way of life
The Central Me:carciogical Oftice

The furndamenta' auties of Central Meteorological Office are
determined by the provisions of the Meteorological Service
Law, and the 11m of the service 1s Lo contribute to the
development o' pubiiic weltare, 1n such ways as preventing
weather (igasters Aascyring trancport safety  prosperity of
industries and so on, as welii as in coenducting international
cooperatior reidted 1o weather service through the World
Meteorclogica: Organization of tne UM,

The Korea Atomic tnergy Research n-titute

In Februar, 19/3, the kores Atonil Doergy Research Institute

)

was estati . wheq as a Corporate hody incorporating the former

Atomic fnergy Reseasoh Inotitete, the Radiological Research
Institute, and the agricuiture Ragiation Research Inctitute.
The [astitute d4ctivities toliow:

1. Overall energy development ind envircgnmental research
2. Development ¢! power reactor technolagy

3.  Developm :nt of nuclear fuel technoloay

4. Utilization of radiaticn and radioisotopes in industry
and agriculture

5. Cancer research and operation of center hospital

6. Utitization of reactors for fundamental and applied
research

7. Basic research n physics, chemistry, and life science
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ANNEX 1. MAJOR SCIENCE AND TECHNOLOCY LAWS

Science and Technology Promotion Law

The purpose of this iLaw is to contribute to tne development >t
industries, and the stability and improvement of the living con-
ditions of the people through requlating matters concerning the
estabiishment of a system for carrying out such policies and
plang, and studying tinancial measures.

Technological development Promotion Law

The purpose i this Law 1s tu promote independent development of
industrial technology, and digestion and improvement of induced
technolugy, ofid to dittuse acnhievements thereof, and thus contri-
buting to :trengthening international competitive capacity of
enterprises and Lo de.elopment of the national econumy.

Engineering Services Promotion Law

The purpose of this Law is to encture a sounc promotion of engin=
eering services in horea and improvement of engineering capabi-
lity in horea, thereby contributing to development of the na-
tional economy.
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