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I: ‘General Chiectives

i i

This iz a proposal bo study in a conparative Iromework
the role of Develcoment Henis in less—~devoloped counlies
aa regerds local technological development, a role which has
not been reascarched yel despilte its inportsnce for LDCsY de-
volopment. The main objectives of the project are:

" Ty descirdbe and evaluate tho experience ol

Teveleoment Hanits in ILDCs as regards its positive

apd neoative influence in local tecmologiczal de-

velopmaEnt.

¢ To place such experience in the bircader cone

toxt of the countries! financisl syatenm and Goveorn-

ments? politles, esbeclally lheir sclence and Tedihe

nology policy.
* To nugeest Lo policy-mzkers of the Developtent

Banka and of the Governnent messures to inprove Lhe

effectivencas of the Banks' action as promoters

of 1locsl technolesicsl development snd, by extension,

of soeial and econcmic development.

The project represents a piomeer effert in technolozny
pelicy resesrch (in LDCs znd elesawhere) and it will also pro-
duce results of immediate relevance to policy-makers lnvolved
with local technological development in IDCs, in the Develop-
mert Bankzs and in <the Government,

Tee ghudies will be garrled out in Argentina, Brazil,

Colombila, Indiz, Ivoery Coasl, Kores, Malaysia snd Pori. The



comparabive frawework of the prnj&ct-wil; not only provide
4 banls for bettor poliey sugpeslions and, in The final stzee,
anall have resssrch and policy conclusions applicable nol oidy
te tne countries narticinsling in the project, but also o
other countries, 8 well os internmational apencies and re—

seppen and Cinancisl institutions of the advanced ¢ountries.



IT., Ths Zele of Development Banls and
i__:,;f_:u-’:fnﬂ'] "i. BETTE L_:"fr.-h” In LIS

c4idies of seonomic history have shown thal since Tne last
century, Tinsncial institetions hawe played a key role in the

process of develooment of the now industrialized countries such

as Italy, Frence, Cermany, the Unitaed States, the USSR and
JAaDaT. Eepacizlly ainco the second posi-war period, less-

developed countrlest (IDCs) Govermmentsz hove nade strenlous gL
Sarke So dewelop loszl Minancial systens -- often with the hely
af iwternational asencies such a2z the World Bank and slvanccd
cownhkries? Governmniis.

In wost LDCs the Governments have set up lrevelopment Banls
{(Bg), pensrally to provide leng-torm local funds for Investmont
projects which could net be Tinanced ptherwige == either bDecalse
of their size or becouse of the difference bebween sccial ond
private coats benefllits -—— a5 woll as to shennel resources Irem
international or foreign agencies.

In general, such Development Banks have beccme a key policy
instrument for thelr countries! econenic developpont -- as 16
the cpsp of the countries participating in this project. In
many countries, e.g., Srazil, Peru, they are the umein { comelines
+tre gole) source of lonp—lerm financing in ihe country, besides
particinating actively in the charmeling of foreign rezources
for Locsl developmert. In many DBz cperations cover 4 vide
range of oporatiots, Trom straightiorward loans To Tthe provislon
of rizk capital and guarantesing foreign loans. They often
have & very diversified clientels, oIten wWith special lines
af oredit or funds for each type of borrower, aneng which ocne-

tites are found specisl operations Tor the development of local



Lechnological capalkility —— a point to whilch we will return
Laber on.  In the larger counbries some DBg havo helped o
spavn a notwork of lecal development banks, 80 as to ensure
wider coverare of erediles, and have helped puch banits o
operate,

Tre operations of DBa in LOCs are furither characto arized
by the use of the project as an instrunent of degislony L8y
g document alating the nain eceonomic, financial, technicsl,
Tegel and adninistretive features of the wventure To be sup-
ported, ALl UBs appraise the projects submitted to them st
leagt from dhe point of wiew of their fessiblillty and success

rospects.  In nest cases aome of the wider consgguences. OF
the project, for instance ite impact upon Une balance ol Day-
ments of the country or its congequences for other firms Op-
erating in the secler, are baoken Into zegount lio the e jact
aporaisal, sometimes using "accial aocoumt! prices (Vshadow
prices") to cuamkily such conseguences. ¥ the same toker, most
DRa have procedurns to epnsura that theic funds are heing used
as projectoed and many have follow-up procedures after projects
are coumpleted,

The degree of subeneny DEs hove Jor setting up their noli-
cies and vrojest sppraisal and control eriterds warieg Irom
country Lo ecunbry and in mamy LDCE the DBs net only enjoyw
conaiderable cutonooy but alse play an imperfant role in shap-
ing the Governmenta! economiz policies.

Therefore, the influence DBz exert upon the patiern ol

g

eoenemic develeomont poes beyond the vrovision of Financing

ard often it iz of a subtle pabare, not expilicivly declared,
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as it 15 the cezge witi their mroject sopraisal crileris. Given
t1e weight DBsl aperatlons carry in the LDC's economics, the
eriterina used for appraizine projects will play an Important rols
in ghaping such econonies. TFurthermore, in the neasure such
criteris are adooted for decigicn-nmaking purpoeses by other
Qoveornmenl agencies, entreprensurs and cther sccial mmidts,
their influence spreads throughouwl sceliety.

Usually the apopradsel of operations of the DBz in LDUs has
prafzsed theée use of uraqu s a4 an ingtrument of declsalon w— oa-
pecially as = mespng Tor bebter resource allocation substlituting
for the "hraditionzl" procodures based almost oxclusively upon
pergonzl sepects of the cllernts. Honetheleass, there are oo
rnaﬁans o suppose that sa regerds technclogical development in
Inte, i1t is not only thet some of the possibilities of using
prujoct szprosisal s o uzans of festering more and betten pezl
technological development have nel been fully used, bul also
+hat in fact sonme eriteria used heve negatlve conseguancoes Ior

such development, ag we shall see in the next sechion,

The issue of local technologicsl capabillity is relatively
pew in the LDCz but its Importance has grown immensely during
the 1sat decada. The seguments in favour of a greater local
technclopicsl capebility are well-known and 1t is heyond The
scope of this Introduction to review them here {some of lLhen
are btaken up briefly in the next section), The fact iz thai
in most LDCE = Aincluding those pregenting this pReject ——
Govermments have tﬂkﬁnxup local technologlicel developmernT aa
a policy objective and have szel up institutions and policy

measures ke pursue this objeciive.



Criginally, science and teschnology policy it LBCs coil-

.-'\-.- 4

cerbrated upon the developnent of & local sclentific snd

technical capebility, eapecially by providing additional
rosources Lo universities smd ressarch ingtitutions for ed-
woeation frd research. More recently, however, lhe eXpericnce
ol meveral countries, snslyeed in ceveral rescarch projecto,
guch ag those cowprising the Sclence snd Technology Folicy
Tngbrunents I'roject, hos shown that such en apprcach is in-
suficiont == that a "supply push” oust he coupled with &
ndemand »Ull” under penalty of The rescurces daeveloped laying
idle.

Furthemwore, research in LDCs has shown tnalt often there
i a contradicticn between the explicit science and technology -
policy, with its objectives of incressing Tthe degrae of bech-
nological mubonoemy, aud the pelicy Iupllclt dn the meassures
for industrial and asricultural developmend, such as, for 1o
gtonce, the imports controls or the credit policy of the
Contrzl Banlk snd of the Developnment Banks which tend to foster
greater tochnologlical dependence, “uch rescarch has zlso shown
that when there is a contradiction betwesen the explicit and
implicit “echnology policles, the letzer nzually dominstes,
frustrating the former!s chjectives.

eveloprent Bonks have usuzlly played an importent role

in this vrocsss. [rn some counbries they hove become directly
irvolved i® the oxplicit technology policy, establilshing, for

metance, specilal fivwds feor local techuoleogicol development b

However, their experlence as proocbers of grester leocal fechnolo

cal development hes not vet been properly studled, even 1I the

(1) Sush ss the FUKTEC-Dundo Tecnico Ficu”1¢"un of the
- . 5 . - —_ ;
Benoo Sacionsl de Josenvolwipenbe Foonomloo-BNDE, in Brazil.

gi-



acant available svidence suegests that theilr performsanee in
this area could Se considerably improved. However, in all
gountrisa they are direct snd important participants in Sthe
implicit policy, even LT they oiten are unawe-e of 1ts exis-
tence snd impeortance, like the Bourgecis Gentilhomme, who
zpoke proee Lor forby years without knowing it. In facl; In
many [Bs the confradictlon between the countery's explicit and
implicit science and technology volicies is mirrored In their
technological development operationg and the criteria they wia
:
in theilr gensrsl eperations, normally without Ths Dbs beling
aware of such conbradicticns,

Therefore, given the role [Ds play in LTKs, to achisve the
objrotives of grester techinological aultonomy it scoms necessaly
thel the DEs become sctively involved in the promction of local
sechnologlesl developnend not only through operatlions of Givect
support of scientific and technological activitics but also
throush tho criteria Lhey ude when appraising other Jypes of
activilies, under xhe concept of an integrated and coberent
technelogical pollcy.

Tt iz to this triple task ~— describing the LBs expeorience
in the locihnology develepment fisld, in their normal operations
and in thelr cperations especially designed Lo promote tecih
nological developmont, assessing such experience snd supgesting:

ways and mesas Lo improve 1t —- thal this preject is dedlcated

To.

ITI. Developnont Zznkla Uwe£1liana amd

T*e1r tfhﬁnlaﬂlnﬂl Consuaucncss

o o e B A . SR R - e e

b, Cenersl Onerations

Sioa LRl gkl B P4

e renoral operations {G0z) of the Dovelopment Panks

wsually span cver pany sectors apd dinvolve several Types of



poeratlions (lecons for fiwmed snd working ceolisl, eguity paztici-
palion, pudrsntecss of Toreifn loans, elo. ¥ and they have an
important technoloslcal component in berms of source of pircduct
and process design origin of production technigues, Lype of
Tactors of production used and waye of wse, etc. In turn, such
technological alemenis have lmpoertenlt consecuences In terms. ol
The countryls economic and soclal cevelopment in bermg of lLech-
nological sutonomy, cmployment,; use of natlonal rescurces, elic.

However, Tha importance of the Sechnological component of
IRts "Eeners L operationa" projects -= snd of ils congequences -
has recoived 1itile recosnitlion and much less research, dezplte
the dmportence such projectsz play in the development of the
pconomy snd the faclh that Technoleoglcal decizions may have 4
eruclal role for the overall technolopical develosttent of the
gountry, Moreower, there is more Tham o magging suspleion ancng
technology policy=makers thalt the project criteria used by Lls
in their general operations nob only £all e fully explolt thelr
potentiality as an insirument for fostering loczl technological
devolopnent (zee below) but often sct completely against such
devolopment .

In fact, in mozl IBs, the eriteria used for pr:ject appraisgel
put s premiun on the use of well-known, reliable Technoleglcs,
which in +he cass of the LESs is usually tanbtomount Lo Tostoring
the use of imported tenhnulngies. Clearly, 1n evory counviy
Lthere 13 a range of productg and processes for which The desimn
s manulacturing technigues hasve Lo be imported under penalty
of high sceisl and privete coegiz, lncluding the culright Iallure
of the projets. HNonothelesg, the scent evidence sveilable aug-

gests thet most DBs talke a rother Y“eonseryvalive' view ol Lhe
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technology of thne projects they appraiss and eventunlly fund,
failing to press for the use of locally-developed technology

whickh would lend, over time, to a widening of the range of the

(e

products snd osrocesses dezigned and prooucsd With local tech-

nology. Horeover, the evidence avallable sugeaats That project

appraisals of Technology in DBz seldam conzider TtThe consequensss

of the use of a propased tecknology cthor than its entreprensupriasl

azpeots of relisbility and costs.

If DBz gave more comsideration to the technelogloal aspocts
of the projects they snpraisc, their elffectiveness as develcoment
apencisg could be cmnaidefably increased, a5 amcng the cohsocucncs:s
af such chanre in criteria mighl be:

¢ Betier and increased use of local lzbour by
reinforcing the use of tochnologies adapied to the
characheristics of local labour and relatively more

labour intensive;

* Better ond extended use of local natural re-

sourcea through The adaptation of Imported tecmmology

to local conditicnz and by developlng technologies

geared to local matural resources;

#* Reductior of forelgn exﬂhaﬂge consiraints by
roduction of import expenditurss vwia substitution of

local Tor foreisi tecknoleopy, betfer beargainming ool

ditions for imported technologpy send imoort substitu-

tion of Ffinished products, ag well as by increasing

exports of goode and servicea;

& Goduction of environmental pollubtion by paying
greater attention o The enviromnnental congequoncos

of the projscte thoey fund;
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v Reducticon of lakour accidents, A sad record Iin
moal ThGz, which could be Improved L0 The IDs pald more
sttention to the corseguences of the tecimology Their

projechy uze:

¢ Tporessze the general level of technolegical
develonnens. By publbing o premiunm on the use of local
technology the Dhs will stimalate their clients -= be
they entavprises, Lhoos on researel tnstitutes and
univ&rﬁitics e ta egbsvllsh links heltwesrn thenm, 50
that their policy may heve a "multiplier aifecth,
erpeeially il they combine, as iT in a package, " tech-
nolopical operationg' and "eeneral operations®. Hore-
over, as it is knowh, the process of technological
develooment is a collective process characierized by
ipleractions botwesn many social aclors (enternrices,
wniversitics, CED0s, ete.) which have a cuwmdlative
neture: whero many actors arg developling “echnology
locally, obhers tend to do The same with an overall
inoresse in efficiency == and The same happens wlth
the use of foreign technology. Furtherpors, such
s process im characterized oy externalitles aperuing
Twam bhe Informal cxchange of infeormstion and movoments
of perzonnel inter—institutionally. Therelowe, Lhe
conaeguences of bhe DEﬁ‘ acthiong extend beyond the
enberprises and respective suppliers of technology
inputs directly invelved in the projects which IBs
Fund

o Tperensing national sovereipnty, 2 prime objes-

tive of wmonl Governments, which can he frlrilled by
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the intrease in the deelsicnal capacity of loeally-
controlled institutions and in the competitive position

of logal enterprizes, As in the process of toechneologicsl

=

development, this process is characterized by sinergy

st that the consequences of THsY nolicies sre widespiesd,

Degndte tholr Importance, the DBEs! eriterila which rule
prgjggt appraissl and follow-wp have not be resesrchad in Light
of tecnnologicsl develeopment, nor have tho consequences nf
such technologizal pelicy (albelt an uniniended cme). Insodar
as DBa heve becn recosnized asz agenls of fechnolegical develon-
ment, the gtetic cholee of technology, especielly between capital-
and lebour=intensive and amall= mnd lerge-scsle tochnologies,
has been erphaslzed, anl interest rate pelicles have been Tew
garded sz the maln DBEsY poeliey insbranent.

Hotwithatanding the importance of such aspeots, the growing
wnderstonding of the importance of loesl Lechnological develon-
ment in LDOs snd, especially, of the importuance of an Integrailed
polizsy, in which the explicit and implicit comparents coalesce
for thelb purpose, put the etphasis upon the aspecis of DEat
activities this project intends to study.

Althourh the LBs themselves arc an impﬁrtﬁﬁu gource of in-
formation, an appraizal of the Technological consequenstes -

" poaitive and negative ~= of their "genersl cperalicns! reguirss
the analysis o be carriad over to the level ol thelr cllignts e
aotual or pobentisl —- in erder to be able To ossess the real
influence the DBs' pelicies have on the declslons and econonmic
and tGechnoloezlcal performzsnce ol such elicrts in compzrizon
with ether Governwent wvelicies, Hy iniﬂg shy a8 will be seen

1, tnis viroject kopes to conbplibute

laber on in zroater detai



not enly to the technology policy making in the LDUs, wut alse

to pthor policies too,

B, Igobnological Unerations

HMary Governments, 211 over the woprld, have zet up
Finarcinl mechapdiams for supporting seientiflic and techneological
activities. Such rescurces are norally provided under shecial
condltions, te fesier local selentlfic samd technologicel develope
ment., The incenbives are varied ~- ranging from low-cosl loans
(conetines charged in effsect a negative rsul interest ok
and/or repaid enly in case of success of the project) 4o straighi-
forwerd srentas; and theoy cover a wide varleby of techoological
and sedientific activitisa == from rescarch to gquallty control,
according to countries and institutionz. In “he game woy, the
pange of clients of the Ds varloco considerably, bul often 1%
embraces most of the main participants in Lhe process ol Tech-
nological develcopment -~ enterprises, consulting and engineepring
developnen® crganisations {copozd and othor suppliers of techtii-

cal knowledpe (especially ressarch institutes and universities).

sometines Oovertments have sel wp special institutions o
gperate puch incentives, a8 In the case of the HRDC in she U, K.
and India, or they have confined theixr menagenent to existing
tnetitutions with similar purposes, as in The cases of The
funds imvelved in the actlong concerteées in IFrance, or the
runds run by Naglonzl Pinanclera in Hexicoe. Often gevernal
inatitutional Terms of Govertmontzl Finsncial sunport to
soience and technelogy co=exist in the sapse country, os in the
cage of the U.K, and Brazil.

fhe allocation of public funds to the suppert of solenc

ik

and technology has raised a host ol Theorctical snd policy

Lo ]

preblemns which are far from hoing aolved. There =ecmsz to be
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gome congensus that Governmernt intervention ia justiflable and
neeéed at lezet at one end of the spectrum of scientific anc
technological sctivities ~— research achbivities wihich by their
nature involve long gestation periods before there is eny
econcnle result and which carry a hich uncertainty whether
there will be any "practieal" result at all. In such cases,
wihich cover most of the geiivities copnducted by univerzities
and part of the rsgearch activities ol enterprises, lhere sosns

o he on agreement that the eapital wmerket will mot provide funds

|
m
i

for them so thas unless the Govermmenl siteps in, such aglliviii
will not be carried out.

There is, however, considersble controversy ovor the =cle
of Covernment: funding for projects of 2 more commercial nature,

where the elepents of bigh uncertalnty and long maturaticn &re

1

lege promizmsnt. The dizeussion, in the advansed QOUNTITIES, hag

F

"gentered upon the ipperfections of the eapltel market and the
eize of Tirmsg: scome authors argue thet the eapizel wmearket wlll
supply funds te Inmowvative firms provided the projects end the
firpa show good vrospects and that, thercfore, the firms will
t=ke to the Govermment only thelr second-best projecis, while
other authors take a different viow .of the svailability of Tunds
in the capital market and arigue Lthat the Zirms will have to
take to the Government the first-best projects, especlally when
the miniwum zcale of RAD expenditures is kigh in relatlon o

the gize af the firm,

The evidence presenbed by supperters of both views 1ls eontre- ||

dictory and irnconclusive (2) and appraissls of the resulls of the 4

Covormment furding sre few and eauslly inconclusive (3). 3
{2) ¥or the U.8. see, for examnle, Dads and, Melson (1971)
Hoan, okt el (1973), respectively. |

|

(3) See Walker (1975) for the U.X.ts NERC, Favit: ( ) aud
e Tor ths Meencn policies, Brounlig, et al. (1976) fos
the FREG.




I

Furthermors, most of this comireveray has beon condusted
i1 bhe industrizlized countrles, which have highly diversified
capital markets and whore the size of finme developed in AcColte
dance with their technolosisal veoulrements. As 1T i known,
conditioneg in LDOs ere substenticliy cifferent: there The lmper.-
feoticns of the capitsl market are much mors pronounced and the
sive of firps [especislly those of national private ownersghip)
terds to be small, pubbting considereble strain on thelr gel i
financine capaclity at & moment where local technologlcol develop=
ment khas pained sdditionsl economic and polliticsl prlerity.
Therefore, in such countries The case for Govermment supporht of

scientific and technolorical setivitles -dnclusive at tha level
of the enterprise, seemns te be stronger.

Howewver, albhough several LDOs have established mochenilsms
for Tinanclal supsori of scieptifle and bechnological activilles
nich play a crucial role in thelr scientific and technological

policies, theve Is = ncoticeable dearth of studies on thia a2ub-
Ject. Most olten found are descripiicnd of the funding activi-
tigs = B.F., which spotors and Types of institutions are
funded, vnder which conditions, ete. -- and even thoze are ofton
incomplete, Analyses of the cwriteria xuling such support and
sppraisalas of 1ts resulta azre, in practice, almost inedis cray
o wvacuvm which the present projset intends Lo fulfill, st leass
to mome exbant,

The ifmportance for the Developpent Tank of such cDaratlons

poapesinlly designed teo promote aciertifio and technological

development will wvery consliderably, aooording te the clisnts

af tha dnstituticon. For gomne ingstltuotlons suackh as the KRDC
>
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in the UK, =nd India, s2nd FINEP in Breeil, they are their
refsen dv&tres but for the mere general-purpose benks, such

as e IDRI 1n Indis ond BHDE in DPrazil, such "technological
operations® {T0z) are often & small nart of the tolal operaticns
of the Dbank, and play s minor role In ixs genesral stratogy and
participation in the Government policy-naking procecures.
Moreover, inmowy Benks it is probable that the "technologieal
operaticns' are cperated Independently from the other operallioils.
Ir =uch cases there 1s a great probability that the criteria
wihlch rile the letber were set with 1ittle consideration for
their technological impacht and that, piven The usual criteris
which are used for Tgeneral aperstions" 1n DB=, thelr consc-
quan g5 may be in contradictlon with {the objectives ol The
ttechnologlesl cperstiona", the cne hand, &0 te speak, undoing
whot bl other dowmy: [or thies reagon, this nrolect puks & sireng
gmchasis o $he study of the complemenitaricy of Lhe two types

of coerations.

When different institutions are involwed, the probabiillty
of cortredlietiona is even greater and it is likely thut the
resenroh will find several between LZs specializing in U0s
and ethers doing Gls only. ther conbtradicticens may eirise
betweesn the Tha! policies end other Govermment policiesy Zor

instsnce, if the latter fogter technological dependendce (alooit

unktowingly) or from seniracleticns betlween THBs! policies snd

enterprises with wested interests In the glatus cuo. The ex
tent and depth of such limits wmuat be resesrched go that

they can be better roaduced by the IBs and other goclal aclars

involyed, As Tor the cade of pensral oporaticons, sUeh Do-

1 b T r-_ i - - il nk 1
s thooselves, sssesoing the

aonarch will giart from the

TEEc Se T ond P R e s s 2l ; g ks SRR
I;!.".I. L:.?-'-LE. LISy Lt 'TI’l:. CiTal -I.I'I_\' '\-\.---'.rl:-'-\'u] abod o P d e L-.!-.'LJ-_'.:‘ -;:B.'\--"\--F .I:I'-l'- 1|'|.|.-| |



slzo move te the alients'! level to gee

have meant in practice.

IV, Haticnel and Interpational fesullts
in the previous seclhicn wWe have

Deoveloomant

scientific

This

[} '11- L

what such oriteris

argued that slihougi

Ranks are important instrunents of a countrylea
andé technelogical policy and that thelr action in
£501d may have far—reaching conseguences, There 12 atill

very little scientific understanding how they operate in
thiz areca, under which criterdia end; especislly, which are the
consequences ol thelir actliong.

ne of the main results of this
ench country Ddartisipating

Lhe Thic and bo the Oovommomnorn

are the ¢
of how to
Thed

aooepLed,

o bne clients of

.
i

as owell,

clients

1 oeffectivense

in it, is

about b

onacouences of auckh a woy of

ipprove their policies snd procedures
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as promobers of d

such puzgestlons would in €

the DBg mnd, indire

gilrar throags

or throush the influence Diig may have in ghaping

ment pollicies.

Probably to
orotribukte knowledge about
and political relevence and wnich atlll gudlh

Tack of theoretical elaboration and empirieal knowledge.

e
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wrojest, ab

n the relaticnskips they hold wilh

the Jevel of

the Informsticn provided to

o the DBs cunerate, what

opersting and suggestions
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differsnt constituency the project will

oues of connlderahle acononic
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those arc the relalicnskip whiclh exlsts in YUCe Delween the
Stete, enterprizes snd the scisnbific and technological com-

moninies.

At v different level, Tthe

project will shed some
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light o the economice of technologicsl change in LoUs, i gl
1irhting, for instance, the role finsnelal ingentives which
reduce the cost of innovation may have in stimaleling lnnovas
tion, in comparison, for oxample, with otaer deterninants of
immovation, such as the pattern of competition and market
atructure,

The knowlodpe about isswuss such a8 Those sxemplified above
will bhe of interest not enly +o sceial aclentists and kindred
fellows (hopefolly including some pnlicy-mahﬁra} of “the: covmiey
in guestion, bub alsoe bto sceial scientiats gt pllii of other
ceimbrles as well.

e last point brinceg to the fore one of the main traits

the project — ita internationzl compenent, that Lt is a
project of inlernational ce-operaticn, invelving nine lesg-
developed counltiies.

Ag it iz well-known, in LDCs knowledge wears apecial
blindeis —— poople tend to kmow aboul Tneir own couniries and
ahoul the developed countries, but often igners the condltlons
prevailing in other lega-developod countries. This projenh
will chip away at those blinders, establishing s co-cperstion
hetween researchors of several countrics and, indirectly (=l
lozzt in {he beginning) between polloy-makers.

Both sets of people - resesrchers and polloy-mekers -

-

atand to borotit frem this co—opavstion. First end more general-

1y there is the breaking of parochialism -- cun-cultural

depondence which copftributes so macn to the understanding of
locel problems sod Lo the generation of seluticns Loy such

roblems Ty placing then ih & voeldiwride Tramevronl.
L
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More spacifilcally, fﬂr the developnent henkers, ag weldl
as science snd tochnology policy-mekers and other Covernment
spstitutlens of courntries st a similse sbage of develonrent
{India, Mexico, Brazil) and which face some 5imilaf problems,
botn in termz of policiles and operatlonal procedures, thers
will be an inportznt grehange of informaticon which can lead
Lo an improvensnt of thelr effectiveness. Bepides such
Uhood mentsl Heraster of Lachnolomy®, Lhero will certainly be
& Nwerticol bLransfer? from the more e¥perionced Bunks teaching
the others throush their successes and Tailures. Sinee the
noomparative advantages" oI guch bonk differ, it is hoped that
the Flow of informaticn will nol be umi-dlrecctional, from the
OBs of the more developed countries te the less developed which
partlcipate in tne project. Flaally, such informaticn may
provide the bagis Zor sotting nore direct relotlonships betwesn
tho benke studied which may, in the Zuture, Yead ‘to a co—operatlon
betwoon them in practical terms, strengthening the links batwoen
the respective counbries.

FPor the researchere The preject provides & unidue 0ppoT-
tunity Tor sharing cxperlences  anc information on Theory,
research pmethodology awd, last bub not least, factes about their
evr country and cther LDCe, The reawl® of such interaciion
will be not only betier research in the present s aleso hatter
rezearcn in tha future.

ouen results for policy-mskers and ressarchers will be
Fully achleved enly if research 1s conduoted gimpltbanecusly In
different countries within a general fremnowork, as agreed by

the parbicipant beams. Such collective work through the ec-
P ;
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tablighment of a ngtwork of co—cporating tesms will penerate
learning effechs and reciprocal stimuli wnich would not exist
otherwise. In fast, from the point of view of the invesiment
in rosearch 2 ceollective procegs such as tho ono hero propozed
i, &8s it is known, the meoat cost-eilestive, in comparlson
with alternative mpproschesn.

0f courde, the resvlis of the above-mentioned actlion depend
heavily on the comoasabilily of results. and The grovps involved
in the prepsration of this propoassl wers fully gware of This
condition and, as wWill bo seen Below, have tezken the necessary

gteps to enguro such comparablilty.

V. Regearch frens and Questions

This seclion detnila the main toples of research which
the Lpams preseqating the project kaove agreed upar and how they
intend to study auch lmsues.

Fellowing the general framework eatabliskod above, the
teams heve agreed that the bulk of the reasurch shculd bhe con-
ducted at two levels:

o At the level of the Development Banks, (1) studying
the technological chjectlwes, gnl;nisa and cperational
procedures, and the technmlogiéa] conaoqguences of their
Toohnological Operations snd of the General Operations;
end (2) sztudying the reletlonship betwpen sush pollicles
arid other Government Dolicles.

e it the level of the clientz of the Ranks, studying
the reaschns why they have approached tho Sankas and what
the influence of the Bankswas upon Thelr techrological

ol egonamnic perlormance.
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The regults of this bwo-oronged approach will lead o
the policy suggestions fo the DEz and clher Governmenl ire-
stitutions. In erder to £it such resulis in the broader
policy-making context of ench country end, sl the same time,
previde informztbien e the researchers and policy-makers of
+rer oountrics, it was aproed thal every noticnal tean's
report should centain a mackeround atudy containing such
informaticn.

In more debail, the thres parts of the study would cone
gint of the Tollowing:

el o q?JDll

Ao Ba
1.

Pezoription of the evcelution of the country!s
explicit science and tachnelogy pelicy, with emahast
vpen the Tincneisl component of auch nolicy.

2, Degeription of the evolullon of the nationsl

)

Tinancial system and cof the role the IBs to be atudied
play thersin.
%. Degerivticn of the historical evelution of the
Hs to be studied, covering poinls such zs:
¢ paggong woy the DEs were gel up, Changes
in obijectives over Lime. -
¢ gumpary of past operations, divided by eec-
tor, type of eperatlon (0s and types ol GDs),
type of clisnts (enterprises, CRN0H, universitics
and resesrel Inatitubes), conditions {interest
roted, ropayment and grace periods, ple.) of
cperations, elo.
.  Analysis of the relatiomships exigting betwoon
the: Tha and the Covermment and other natlional and inter-

nabional finaneiad institwtions, covering peints puch as:
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e What iz the degres of legal sutonomy of Tthe
i wiil respect to the Covernment policlies?

* Yot iz the influence of Goveramenlt polliclies
upon bhe TO: and upon the Lechnological component
of the DEst GOaY

¢ What is thne degres of compleomentarity sand
Linkaze between the DBz! Z0sY objectives and ife
plenontaticon and cother Government sfencles operaliond
(e.g. bechnology impord confrols)?

o \hot 13 the 1nfluence of internsticnal finaneiszl
ﬂéEUDiHH and olher forelgn sources of funds upon the

DEat ©0s and vpon the lbechnological conponent of GDsY

The study of the issues above will rely »rimarily on
gocondary malerdial orlginated by Government agenclos (e.g.
Contral Banlt and B Banorts) and by social scientists (a.g.
atudies of the decision ayaten within the State) bul, eas-
pecially for Part A.4., such melerisl wlll have to be supple-
nerbed by primary regearch, mainly through interviews with
Government shnd TD pfficers. The lather may, howvever, be in-

cluded i Lhe conbtext of the interviewa and casze gtudies which

will be zeguired for ofther parts of the situdy.

B, fnelyels at the Development Baok Tevel
1. Analysisg of the objectives of the DEs
as regards technologlcal develcomont, covering
pointo such aal
* main stated obiectives of the T0s (1Lf

they exist) and their pricrities in terms of

zoctora, type of users (enterprisers, CiElUs,



etc,) and type of technological activity (i,
quallty control, imports of technology, att.)a
Evolubion over time of such ohjectives and
priorities.

¢ pain steted technolopical oblectives of
G0g pnd thelr pricritizs in terms of sectors,
flaers and technological sotivitiss. Myolution
cver time of such oblectives and pricritles.

¢ ponpuarison of TOs and Gz objectlvoes and
prioritizs with stated objectives and prlorities

of GCovormments sclence and technology policy.

2, Analysis of the peliciles snd practices actually
put in practice by DBz, covering points such as:
* dagcription of the types of TOz of the Lks

(Loans, olsk copital, ete,) and thelir uge, oy

type of user, technological sebivitiecs,
economic #echor, ete, Ewvolulion over time of
such operations and of their conditions,

* prialyeis of oriteria for zpopraising
projects laid down in T0s' cperational manuals.
Teohmological capability {in=houze snd extra-
LT 8 } used for such apprailszzl.

* pnelvals of criteriz used in aporaizing TOz
projects via csge studics of actual operaticns,

* amalysis of feedback, morndtoring snd
ar=post evolution mechanisme wvsed for TOs op-
orations. Chenges Introduced in TOp priorities
gnd procedurss sg result of such mechanisms.

v gnzlysis of the complementarity snd linkage
betresn TOs and Glo.

B mnailysls of how teclinclogy is trested in

tha eperations maruals of GO,
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* anglvaisg of criterdis used 1n praciice Tor
valudng technolosleal elements in GOs via Case
ctudice.  Teekrnoloplcal copacity (in-nouse and
extre—muros ) used for such analysis.

* gnalyais of technological elements in feed-
haclk monitoring mad ex-post evaluatlon mechsnisms
in GC3 and Thelr consegquencesd,

* camparizon of G0 and TO techneleogy criteria
with objectives and criteria of Governmeni gelence
gl bechneology pollcy.

¢ pnalyeis of the relaticnenin between TG and

=

Goverament aponcies in charge of gelence and Tech-—
nology policy in the definlition and implementation
of 70 and GO techrology crliteris, including foot-
back from DB to Covermument arencies and 1lts influence
on: the Yatherts operations.

e

b pnalysis of

intluence onn GO=T and TOs! cxi-
teria of other Government agencies and intarna-
tional Tinenclal irstitutichs.

As indicaled above, part of such snalypis (B.1.) will be
based on officis) decuments, such as the NBa' statements of
policies and operation manuals, bout the mwain part (B2, will
come Lrom interviews wilh Bank and other Govermnent officers and
from the anslyeis of case stndies, conplemented by The analyslis
at the users?t lovel, detailed below

C. Analvslszs st the Clienta! Lewveld
Most of Lhe questlens below are phrased fer the
atudy of enbtérorises since the teawns ol The praject
deoided to Tocus espoeclnlly on this byps of DEsT
elients, Nonetheleps, mosgt of the issues soply €
othier typos of LEs' clients 23 woll == such as CEDOS

and repearch ingticotes ard ntiversitiod,



e R

1. Genernl Technolopies]l Steateqsy o

tae Fivm S

* 1low do Tirma keep their fechnoleogy up
o doatbe?

* How do firme Ldentify technoalogleal oppor-—
tunities and assesa their fechnelosital nesds,
hoth current and projected?

¢ Yhat attewpts are the firms making to
develos technology intra=-oaras ? Tor which
purooaest How elfectlve are they?

v Vhgt linke has the firm eatabllisied with
other Lozl sources of technolegy (CEDOz, o=
seareh institutes, univeraitles, ete,)? For
which purposes? How eifecltive are they? iow
were such sourcas identified? Doss the Lirm

ebnorbk the Mnowledse supplisd¥

= Po what extent are technologlcal lnmove-
tions erucial to the survival and growth of
tho fimn? Vhere doep the major impslbus Lo
immovation originete (regulation, user reguirc-
mentz, competition ol othar preducers, eto. s

& How do Tirms finance their technological
activities?

Yhat impedidents do firms face in chtaining

Tinancial assistence for' their technological
aoctivitiea?

2. The hmvwﬂhrce of the Projects Suoporied

By Ghe Do rer The vaed

o R A el I T il

v Nagoription of the projects supported by
DBg--puirpose, bechnological activities involived,
conditicns (Cinancial and otherwise) of supposi,
woether it wag part of a "package’ of TO and

G0y elbd,



¢ How important are the projects supported
the DBz to the firms —— in terps of sales
{1&&&1 and exporta), profits, growih and ome
plovinert.
¢ Fow lmportant is the project in terns of

the firms! vresent and future technicel capabiliiy.

Fa The Role of the TD fn the Projecis they
Ninance =
¢ Wlhet role did Uhe DOs play in the technisal

aspects of ‘the project alb ite varlous svages
(ponception, implementation}? Which type ol inter-
aobion was thore between the stail of Tha firm and
that of the NiEsY

* YWhal role did the DRg plas in the financial
asvacts of the sroject {chore of funds, risk

capital, eto.)? What role cther scurces of fTunds

{the f£irm itsell, comnercial banke, cthoer
vovermmont spencies) nlay?

¢ What led the firm to contact the DEs for
#umds for the project (low interest rates, project
35 part of a larger project, initistive of CEDUs
or othor institutlons, initiative of the DD,
e Al

* 4f the DEg' funds hed not been ovallabic,
would the firm be able and willing to do it with
ita own funce? For whilch reasons?

o Tf the DEst fundd were nod avellable, coulc
the Firn heve oblbained funds frow olher inatitie
Lionag? How do the DBs!' Duandz compare wilth the

oghlier ilngtitulbionz?



“ Yhat differentiates 1ne lecinolopgy ol Tthe
projects the firm funde with its own rescurces
and/oe with funds from otner institutions frem the
teohnology of the projects presented to the DRY

* Hag the firti had any project rejecied Dby
4he DB or hag it withdérsawvm a project accepted by
the IR? How does the technology of sush prejects

compare with that of the mrejects acilually caryied

The megearch in This sren way e able to rely on wrltlen
records, both of the TB (especially projest £ileg) and of the
firm, but 1t will have to use mainly interviews wilh the entra-
pireielnrs,; managers and fechnicsl staflf of the Iirms, Qo -

checked for good measure with clilcors of the NHa.

YI. BSwnecitic Tountries’ Fophseges —- Toternational
e BT e e s S wEan e L e e ]
e sl Litr

e R T . e T

Lil the tesms participating in the preject have agreed
ta foous upon bhe isscuss previcusly dliscussed. Honethelsess,
different eupkases arise ab a more detbailed level as regards,
for instance, the type of operaticn of the LB (TO or GO) which
will be enslyzed in more detball in the soctors friom where the
gample of g¢licnts Lo be siudied will be drawn. Such diflerencos
orizinote partly from the differenceos in the producltive sirue-
ture of the coountries participating in the project but nainly from
the experience of the THs themssivos, which, aerving asz a lynch-

pin ‘te the project, blases the cheoices of the repsarchers.  Hote

withstarding such wnaveidshle differencos, the Tesms involved in
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{the project heave madae g grost effort to undfy thelr specific
reagarch topics eso as to ensure comparvability, which, as 1t
will be seen below, seems guaranteed by the tesns' linal selec-
tion.

Given the mainly deserintive nature of the Background
soction (V.A. above), which voses no serioug problems oi col-
parabllity, we shall concentrate here on The Two following
parts of the sbudy.

A, Analysis st the level of the D5

s sk Y -

We have previously divided the DBst cpergtions lato
Technologleal Operationz and General Cperations. Altsough not
211 the Dhe of the countries! teems verdorm both Uypes of
cﬁﬁratian, gz in the casze of Yeru, moalt teams will deal with

both types of operation.

makle 1 below showa the muin emphaszie of the countries?

teams in terms of the DDa' operationg.

Teple 1. - Anclysis secording Lo type of operation-
oountry breakdown

Cpersticn/Country Arg, Be. Col., In. Hex, FEeru
G0 Okjectives A, ¥ o x = i
G0 ConSeguencas H* e ' # Ly
TD Objectives X e i s X+ -
TO Congeduences .l x % skl -

¥¥ == Mpin enphosls
B e Dol ﬁFLﬁ?
- e o atudy st all

B. Analyedis at the cllionts level

fSaveral eriteria, not mutwslly exclusive; have been

apreed to clasgify the clients of the Iis:



1. HRelationship with the RS

¢ Users = institutions which have asctaally
received Tunds from the DSs

* Fojected = ingtitutions which liavwe apnlied Tor
funds bul whess projects the DBz refused.

* ouitters - irstituticms whickh have applied Tox
DB funcs bat than W1thd“ﬂw their saplication.

8 Hon-apolicanta = ingtitutions with similar

characteristics of "agers” whick did mot apply Zor
fords,
Altnonpin the tesms will céucentiate on the fivrss
gat of clients, the others provide a very useiul control groub
for our regearch purposgez, Moreover, & firm may have projects
in 8ll types of calefories,

2, Type of operstion: TO andfor G

He Type of u=er:

¢ Ppoductlve unils -~ LnLErpri”r_, malinly
industrial.

o QEDOs
* BAD Suppliers - bechnolopical research
institutes, wiversitiss, Andependent labow-
gloriss, &wC.
L, dector of activity -~ especially for produstive
wnits, iritially disagsresaced at Puo~dipgit lewvel.
5. Olhers —— Ownership (Publie, Private Katicnal,
Private Forelgn, Mixed), Size of Pirm, Fattern of Compelition,

elo,

ha pan be gecs from Table 2., the several countoics! siudics
will have o conparability woilch emsures the learning affects pre-
viously discussed, Sush comparability and. Tegarning will b

farther ernsured by periodic meebings

g L

af the country fTemds! oo

ardinatars and by exchangs of information hatweear: Laams on &n

L]
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informal bagisg, nopelully complemented by cichangs of tachnicel
pargonnel smong teams. Such modalities of Transfer of lmowlodge
while Tthe research is on—going will allow the Lesms to keesn
abreast of Tha progress of the study in other countrios and
Beretls from thedr reswlis dn Sime to incerporate them into
theip ouwn work.

At the end of the work ot -the national level,; the coordin-
stors will mect and design procedures Lo produce A compoarative

gnalyeis wnich would follow, »oughly, the Frameword hers

progonted, hishlighting The diflferences grid sinmilosrdties found
betwoon the countrics reports as well as Lhoe policy suspentlons:
which can be derived from there. In such ecomparative rebort

erphacin will ke Zlven to the reawlts which can be gpnlisd to

okther countries as well,
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Bezeprch hegels research snd in Thip caase several possible
awkensions can be suggesied, Ta the countries participating In
the projest several dssues will remain less studded than it is
desirable g3 a result of time, persomnel and budzetsey oon-
strainte {e.g., the relationshiy bebween Govermmant and s},
Haaete Incues conld e and ousht to —= ba taken up ggain in the
fuburs, either by the sano Teands or Dy olnels { inisiuding the
DB vesporch depariments). TFor other countried the approach,
procedures and results of the prejecy lay sorve as an cxsnnle
fap research In the =ann or relabad areas, in The ssme way 28
the mistekes madn (fnevitalle, but hopefully smnall) will serwve
az g muide of pitfalls to be avolded. Tha final comparative
veporl, bosed on the countries' exporience, will mifinal suckh

research aveas, with The hope that the praject may indeed play

wo o meaminal =ola.,



Vil. Timetebile

The resesrch iz expecteod to last spproximately

18 Lo 24 months =2t the natisnal level, and the final

comparative report

after the netional

is cxoected Lo be avallabla & months

togmae have finished their wark.
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Capenditures

1. FPersonnel
* Coprdinatlion
t Senier leseasrcheis
e Junicr Hescarchers
rohaminiatrative

2+ Trawel
# Tnkernational
* FHotional

3. Others {copving,
maliling, BLG.

fio Contingency Fund

TOTAL

Bauroas

1. HWatcicnal

¥ Nogmoarch Institulion
® Dther

2. Internaotional
L T
* OECD
. TRIG
« iR

POTa

Col.,

.:r_l |.
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