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. This report has been prepared by an ad hoc panel appointed by
" the Foreign Secretary of the National Academy of Sciences in
response to a request from the Director of the United States
"Agency for International Development Mission in Brazil. The
panel was asked, and has undertaken, to consider plans devel-
oped in Brazil for an integrated program to utilize science )
and technology to further the economic development of the
State of SHo Paulo. Its work was supported by the U.S. AID
Mission in Brazil under contract AID/csd-2584, Task Order
Number 10. o
In submitting this report, the panel wishes to express its
appreciation to Mr. William Ellis, Director, and his asso=
ciates in the USAID Mission in Brazil, and to Dr, Miguel
Colasuonno, Dr, José Pastore and their associates in the-
State of $80 Paulo for the helpful and cooperative assis-
tance they provided during the course of the panel's visit .
~ to Brazil, May 20 - June 1, 1972, ' 7

. NOTICE

, The study reported herein was undertaken under the aegis of the
National Academy of Sciences with the express approval of the Governing
Board of the National Academy of Sciences - National Research Council.
Such approval indicated that the Board considered that the problem is of
national significance; that elucidation and/or solution of the problem
required scientific or technical competence and that the resources of
NAS were particularly suitable to the conduct of the prcject. The in-
stitutional responsibilities of the Academy were then discharged in the
following manner:

The members of the study committee were selected for their individ-
ual scholarly competence and judgment with due consideration for the
‘balance and breadth of disciplines. Responsibility for all aspects of
this report rests with the study committee, to whom sincere appreciatior
‘is expressed,

_ Although the reports of our study committees are not submitted for
approval to the Academy membership nor to the Council, each report is
‘reviewed by a second group of appropriately qualified individuals ac-
cording to procedures established and monitored by the Academy's Report
Review Committee. Such reviews are intended to determine, inter alia,
whether the major questions and relevant points of view have been ad-
dressed and whether the reported findings, conclusions, and recommenda-
tions arose from the available data and information. Distribution of
the report is approved by the President only after satisfactory comple=~
tion of this review process. ‘



NATIONAL ACABEMY OF SCIENCES
2101 CONBTITUTION AVENUE ’
.. WASHINGTON. D.C..20418 ..

‘ p'rvriciAplr,k' fni-f;nlnou uch:ﬂu» “Ausuatz’ 1972 |

‘Dri: Harrison Brown: .

:Foreign Secretary '
10%fice of the Foreign Secretary
National Academy of Sciences

Dear Dr. Brown:

Thé?ﬁépgpgdbf,th“Aqagégféﬁvisory Panel To.Consider“Piéns for an
Integrated Program To Utilize' Seience and Technology in SXb Paulo's
-Development is submitted herewith, .

. - In submitting this report the panel would like to emphasize the
following points: f£irst, the importance of having the Sﬁg Paulo Project
focus on those efforts in science and technology that can improve the
‘capacities of Brazilian industries to compete successfully in world mar-
kets; second, the potential importance of the S¥o Paulo Project as a
model for demonstrating some of the significant ways by which science
and technology can contribute to economic development; and, third, the
reed for a plan and program of implementation that can better assure

the successful operation of the S¥o Paulo Project as a viable model for
Brazil and other developing countries.,

The goal of helping Brazilian industries to compete successfully in
world markets is at once the most demanding and the most worthy objective
of the S¥o Paulo Project. It is the most demanding because rigorous ef-
forts will be required to enable Brazil to compete broadly with the most
advanced economies in the world, It is the most worthy because, if the
Project succeeds, it will provide needed foreign exchange for further
investment in Brazil, a higher degree of efficiency within Brazilian
industry, and an improved standard of living within the domestic economy,
For all these reasons, it is important and right that the State of S¥o
Paulo, which has the strengths and resources, should be the setting for
the Project,

The substantial resources already committed to the Project by the
State of Sao Paulo and the Government of Brazil, as well as those that
may be forthcoming from the United States Agency for International De-
velopment, give cause for the belief that this Project, if properly con~
ceived and properly executed, could become a model for demonstrating
some of the more useful ways by which science and technology can contrib-
ute to economic development, Accordingly, the Board on Science and Tech-
nology for International Development may wish to assess the c. .usions

iii



Dr. Harrison Brown. August 2, 1972

“ of the report not only a3 they relate to the particular situation in
‘ s§o Paulo, but more broadly as they bear upon furthering the state of
Lthe art for stimulating the development process at large,

Many of the resources are at hand in S¥o Paulo for initiating this
ambitious Project; but resources and a general plan will not be suffi-
cient: a detailed program of implementation is urgently required. The
panel recommends, therefore, that the Uaited States Agency for Inter-
national Development initiate and support efforts to create such a de-
tailed program. Only through such a program is it likely that technical

~assistance from the United States will be deployed in ways that will have
- maximum effect, S '

Yours respectfully,

{Robert N. Kreidler
Chairman
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PART T

* THE' §A0° PAULO" PROTECT: ' GENERAL REVIEW"

, Introduction |
This hrief report is concerned with the large set of problemsythet.
center on, the uses of science and technology for economic development in .
Brazilp
,ﬂggrgybehpurpgggwpf this report, and In accord with the request for
33£_views, the panel has sharply focused lte comments on the propoeed
project.for the State of Sao Paulo, a project that seeks to link sciencc\iw
and technology to the economic development of the state both as an impor-
tant objective in*it830wn4rlght~andfae a model for the nation
Since the panel had access to only the sparest information tuvue wue

Feqepde

plﬁﬁning’for“the”sﬁo‘Peulo Project ir Science and Technology (hereinafter
called the Project) before leaving for Brazil, and since the time spent in’
Brazil ‘with’ the architects of the Project was relatively brief, it is im-
'Bd%tént to emphasize at the outset of this report certain qualifying state-
ments concerning the comments and suggestions that follow: :
¥ 2 The ‘panel fully appreciates the preliminary nature of the project '
proposal we were asked to review. But because operations under this joint
fedgfglrEtate Project are already underway, we have attempted to reach be-
| yghd#the‘written description of the Project, even as amplified by intensive

briefings and discussions, and to frame our conclusions in a way that would

be anticipatory of new developments,

-1-



Tl‘le panel 18 l‘lOt prorounal.y ramiliar With tne economie, social,

“and’ technological environment in Sao Paulo, but we do not believe such

fzfamiliarity is essential in dealing with tﬁe task we undertook. Our "

‘comments relate prineipally toaproblems of planning, organization, finance,

‘research management, information systems, and standardization, they rest
upon experience,gained in the‘study of these problems in many aiverse--r+--

settings. We offer these comments as contributions to the next steps in

Tig, LRSI

TR

science and technology to the needs of developing industry in S3@o Paﬁlol
We do not' pretend to provide a detailed or complete analysis ‘of all "the
ways and méans to further ‘the complex processes’ of industrialization taking

plaéé“ in that’ dyﬁam‘ié’ ‘state.

Section A. The Sdo Paulo Project in Science and Technology:'\

Description and Issues

. .The broad purposes of the SHo Paulo Project in Science and Technology,
are .

- »uile, To promote the application of basic.and applied scientific re-
]53552.*}&E‘..‘b?‘?cf‘.‘,‘;‘ﬂ?g}' to the problems of Brazilian fivdué,'f-rxL...anifa,as';iéalsew

| 2. To develop the,capabilitiesg-in'indaatry, 3°Ye§EQePF!4?9%¥§EB¥F£E§
‘andjresearch institutes=--for Pr°Vidi“3.gnf1“°r9339d-Pr?PPFt%QEngQEPiF-?é‘
searenvand_technology from Brazilian sources; and

..+ 3., To focus efforts for increasing capabilities in seience,and,tecp-‘
nology most closely on those industrial and agricultural sectors that hold
promise for rapidly improving Brazil' 8 economic growth largely through

improving the capacities of commercial firms to compete successfully in

world markets,



The current propbsal*éets“forth a%strategy for&achieving;these ob-'

g;‘jectivee by having the government of theJState of- S”b Paulo provide com-

‘ imerciab firms Jwith' financihl" incentives; in the:form:of "soft" loans, to

spendvadditional funds on specific research’ and development proje@ts”of

their‘own and by contract with S¥o Paulo inatitutions,~principally re-y

B

«ssearch~institutes and’ universities. By'these ‘contracts; :the research

-'institutes*anditheﬁuniversitiesvmay?be*exPEcted to»increase~their~capaé

bflﬁtiesato,serveithe’commereialrfirms?and»thereby contribute more:.effec-

‘tively to the.economic ‘growthof :the state and the nation.

HRES, This strategy:is to:be.implemented through a new policy- and: decision-

makingxstructure,~the Council.of ‘Science and Technology (CET);, which:is to
epply the financial: incentives and mobilize supporting resourcesﬁof%tecﬁ-
nical:assistance and material procurement, financed in part by the-U/S.
Agency for International Development (USAID).
beo:In our view, the attempt to make better uses of science and technology
for-the economic development of Brazil by harnessing these resources«:o the
needs of commercial firms in S¥o Paulo represents an important and timely
initiative. S%o Paulo unquestionably has the underlying economic strength
and:strong:leadership capacities in the public and private sectors~to'prof
mote:economic growth through the deliberate enhancement’and:increaseJJEQ;
ployment ofgscientific:aéd technological resources, ! .
nakngheaiseues;‘therefore,.are not whether such an effortiisyneeded;gef
vhether the:conditions for it to succeed are present.lmRathef,thesptiheipe;
1ssses;now to be considered are

What are the needs--especia11y~initheAcommerqialgfigmsﬁrfoti891§h¢§k5

and technology, and how are these needs to be,methb


http:which:.is

<ifyy =z Doe8: the proposed . plan make an-. adequate startztowar‘;meeting
these‘neede with present and proposed resources? .

= I8 there any. mismatch. between. the. real needawand't:he,«measur;ea,,.,,ﬂ

proposed:.in the .plan:to meetuthem,uorrbetween aspeetg;ofgtne,prgpqaed,ﬁf
plenfandethepobjeetives«eought?,' | I
. ﬁHow might :the :proposed. plan be strengthened ‘to increaee the,.
leverage--and ‘make more cumulative the impact--of the nem;resourcea in
vetienee .and: technology ‘that; might ‘he; engendered in industry, government,
financial institutione, research 1nstitutes,wand universities%»,

rhese 1seuea are of: baeie eignificance,&butlwe do not believe that
the unknowns ‘or uncertainties they give cause'to should delay: the: further

‘adevelopment'of:a.substantial»federalfatatewproject.inzscience and tech-

" nology in S¥o Paulo.’ To-the contrary, we believe that such an effort can

go forward promptly, but only if certain fundamental concerns expressed

:in_this report, as to approach, scope, planned organization and method of

operation of the proposed Project, are resolved; and we think they can be,

In Part 1II we offer certain suggestions concerning the major compon-
-ents of the proposed Project: the role and organization of the Council of
Science and Technology (CET) and the Banco de Desenvolvimento.dc Estado de
880 Paulo (BADESP); the operations of the Fund for SciencerandzTeehnologyv
(hereinafter, called the Fund); research management; -education andmtréin-'
ing programs; standardization and quality-aesurancey‘informationﬂeyatens,,u
rinduetrial.extension eervices;,andftechnlcal asgistance related to all.of
these components. But before we discuss these suggestions, and ‘the needs
“they are designed to serve, we wish to set forth our funaamental concerns

about the present Proposal.



s

'jSection B”“ Certain’Fundamental Concerns

’Orientatiow of ‘the * Project-- A Critical Factor

In‘broad terms, the principal objective of ‘the proposed Projec”;
;to*increase ‘national’ ‘income: through investments in technological input
.wthat ‘are’ designed to- improve production efficiency, ‘and’ in other ways to
;enhance ‘the:‘compeétitiveness: of 'Brazilian’ industry in world markets. Ac

cording ‘to' the' plan ' presented to' the panel “this" obJective is to be
achieved first by improving and” expanding engineering development and”
research~capabilities‘insthexsupporting“scientific”and'technological’infra-
structure; second, by directing ‘the research interests of applied reseanﬂx
- and” academic institutions toward more industry-relevant and development-
relevant@projects;fand;?third; by‘offering"financial inducemen_t:'s;'tol'i:i:.ﬁl-l

dﬁstry”iandinndncial“support”to government”research‘organiZations; in"

of the”inetitutes‘and the universities on the other.

One ‘assumption of this strategy is that augmentation of" research ine%E:
stitute ‘and ‘university’ capabilities wili ultimately lead to ‘and engender |
stronger linkages and increased interaction with industry. " Another" assumpe"
tion“is that the research institutes will perceive, and become {nstrumental
in overcoming, certain disadvantages of Brazilian firms'in their attempts’”
to ‘gain entry ‘into world msrkets--notably inadequate production technology,lé
lack ‘of trading knowledge and abilities) " and’ difficulties in“BCquiring*speﬁij
propriate technologies at reasonable prices.

Explanations of the current proposal, the several”detsiledVprojécte?

presented, and the plans of the institutes outlined to'us'by thefb”
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directors, however, indicate that the basic strategy fails to‘take,ade7
quate account of the realities of the existing industriat structure of
SgblPaulo and its relationship to internal and world markets. Thus, in
our view, a fundamental shortcoming implicit in the proposed program is
a misdirected or inadequate client orientation. Rather than concentrating -
on the needs of Brazilian firms for technological and‘marketing,researehgg»l
inputs to }mprpveéthei;;competitive position in world markets, the pro=.. -
jegﬁifoepses;pnvthe,nee@srerithewtechnical infrastructure-eprimarilyfthea

; reaearch institutes-randmisnoriented_toward the'needsﬁofithese,institury,;
tions as ?4f1¥3t order ,OF . priority.,,

. el!ﬂ” . .
.e;:hlagpnﬁonitantly,,there is an apparent gap between government development-
’ planning theory (relating technology investments, and programs to economic-
; sectgsvpgxelqpment) and the real world of commerce in;whieh,technologiealp
vyinpnts:snpport market development. 'The lack of»a.client'prientatione-.
fﬁggggngzgirst,tq’the firm, anqatgdmarketfrnduced‘reqnirenents,for pro-.
‘[duction processes, quaiity.control, product'development_and,marketinger

: skills--thus results in certain basic flaws in the proposed program:.

.Nﬁxgﬁ The emphasis upon research and development as a major factor

'igﬂﬁpvancing industrial efficiency and competitiveness in world markets
lﬂﬁgﬁ}egts\an inadequate understanding of the evolutionary. nature .of the
jeng}neering, development, and research spectrum (EDR spectrum) and its
egntributions to firms at varied and different stages of industrial devel-
opment and with different manufacturing and marketing capabilities. The

proposed program emphasizes investments at the D and R end of the technol-

ogy spectrum in an industrial economy that needs considerable improvement
in the engineering standards of industrial technology already installed, as

well as a substantial improvement in marketing capabilities,
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b, There are at least three distinct'classes.of enterprises‘
- that may be involved in the Project whose differences have not been ade-
CUUTHRE dnnnde vt s
fquately considered in the design of the Project' the large multinational

i .
RN TH 4 Ceies

corporations, large Brazilian firms, and smaller firms and Jervice organ-
wraaYios o St
'izations. Each of these classes of enterprise differs in structure and
{)I Ty s, i SN IEPERE AP S L
stage of development, and each requires a different approach and a dif-

< hy . b . < . . 5y ,
E(st.»j“r {4i. e B ‘ Lt‘«’,,“ »"~‘ ¢ i EECTI

’ferent mixrof economic, technical and manpower development programs. ‘
‘aum.s :&;irms'owned and contrglledrb;‘foreign multinational corporations

‘ben;fit fromﬂtheir owthighly developed;technical transmission systemwand

fhave”bnfltiin’access to world marhets;f’They thus would appear to need:i

{«littlet if“any, economic or technfcal.assistance although they should be

?;ﬁcou;aged in.numerohshways,!to.apply adaptive technology further and to
mpd gl " R I

.mobilize their local and international R & D resources toward increasing

. SO w [T s P i
T I T Gy e g ) 90

Brazil 8 exports of industrial products. Large and medium-sized Brazilian

. 1 PR

ﬁ\:f ¥

T £ SRS Y TR

firms that have absorbed "first generation" licensed technologies repre-

sent another distinct 1eve1 of technological absorptive capability ;To

! i
enter world markets these firms may need only economic assistance, and

G LA
perhaps some help in product development. The third class of medium and

u' s .‘-i.‘ A1) € 3 O R TR R ST S fe

small firms, still in varying stages of absorbing first-generation tech-» :

s PR N S B 1 N 7 f"‘

gy Sel _
nology, clearly needssubstantial technical assistance, chiefly in the

PTEE IR TR L N IS ECH T TR P &) u!z,f
engineering portion of the EDR Spectrum (quality control, upgrading of
[ -,r:';;fi. A2 '“‘(’l

RN
standards, rechnical manpower training, etc.) if they are to grow in size
o > h o 3 ’fi’ ,'

EAREREIS frpyeel i

and competence and enter the export arena,

c. The gap between the economic planners in the public sector
and the managers of enterprises in the private sector appears to be sub-

stantial, Failure of those who designed this Project fully to comprehend



the role of EDR for industrial firms at different stages of industrial..
: development is a consequence of this gap, and leads to inadequate pro-

posals for integrating economic development goals with technical and

Gt CEETY D vr e sy S LT T

commercial variables, This, in turn, is reflected in misdirected efforts

‘1-.: [EEREO [ETE T TS R Rt Pl RE g
to use PrOJeCt resources to build up the general research instead of the
EEER R SRR T »-»vu,i::::z- RS ! S ST B

market-oriented capabilities, of technical institutes and universities.h

Lot B

There is little recognition that medium and small firms generate almost

M { P , . P
135/. NI R p et oanteegs s wd s on [RERRTER

no effective demand for scientific research, yet have a great need for
i gt g intal TAN Hf:ﬁ:'wﬁ:‘:‘.-é:é
engineering quality control and adaptive technologies. Thus, some of
.Y v U
these smaller firms fear they are being induced to support institute-
wl Lloade o0 IR e b e .

sponsored research activities far removed from their perceived needs and

‘opp::tunities, and the larger firms are particularly concerned thatJthgfq
uaeiof public funds might lead to‘detrimentallinterference in theirhcdmj
l:hercialoperations, including the loss of proprietarv rightsainhinn;vations
thst they may finance.

Ul

2, Science and Technology and the Marketplace

The Project recognizes science and technology as important resources

: ;5, R e «_"~:£*;f VoA

fgrhecongmic development‘ but does not acknowledge the need to develop
these resources in relationktowthe turbulent arena of the commercial market-
plac\’é Tf the commercial firm is considered the principal client of the
Pro;ectilahd”if it is to be served(through a sequential EDR spectrum then
éﬁé mﬁrketplace in various ways dictates'the nature of . much of the‘support-

ing‘system.
"l!r
In this context we: find several important capabilities lacking or.
iradequately provided for: .

a, Marketing Research, which provides much of the stimulus,-‘

guidance and practical framework for decision making in agricultural and



;{ééﬁgtfiayiresehrchsandUtheaapplicationvbfmtechnology is deficient o
!ﬁﬁéééfceivéd in:the/proposed project.: Since marketing research playsia:
Ap@inantmrolewin:dontrolling.the demand side- of engineering, develbphént;*
apd«féséarchiactivities, itfshouldhbeza:centralwfactor-in:the«Prbjeétvnbt 
‘ohixébegguaeuitlpfomptswinnovationfandhhigherdstandards but:because it
érgvides ahfeedbackzsyqtgmxthatchn;direct ;eadjudtmentntbﬂthe changing: -
demands: of thexmﬁrket:

.~ :Product Development, as a means-of focusing:techhicaliefs:

;fort83andgdiscipliningwthe*usehof~techn1caliresodrdeé:in*the@devélbpﬁeﬁt
ofespecific products or processes with market potentiaigﬁia‘nétisuffic;ently
emphasized in;the entire system, The pro§ess'of trial and error, of set-
tingispecifications, and of achieving levels. of cost and»guality in new
products is:at the heart of the industrial process and consequently must
dominate research and engineering efforts supporting -new or “improved’in<
éggtrial undertakings.,..

saeunzih ¢ Research Management, as a key factor in the Sciencé:and: Tech-

f? fiisd

nology .Project,.1s approached principally .as..an educational function' of th«
gqtmen&itigsqrather than as-on-the~job training in:technical institutesian

{ndustrial firms,

tidh"(both courses and seminars) in research management in the universities,

4,, W

but such programs alone will not fulfill the needs of the Project. Both on~
‘IZ' el

the-job training in technical institutes and industrial firms and technical
assistance from abroad (e.g., highly qualified applied-research managers) will

be required to link effectively the research capabilities of the technical
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institutes to the -ieeds of the firms, And since effective research manage-
ment 15 a key factor in the Science and Technology Project, it mpst'be-ac-
,corded high priority. A high degree of competence from the outset at-the
::1evel -of both policymaking and applied research is essential,
. As:a:résult'of the insufficient attention to market factors, there:is
agserious likelihood.that the limited loan and supporting funds thhtrare
to be available to implement the strategy of the Project will eitherwnot.
be:applied to the most promising commercial ventures and market-oriented
géaqqreh;pro]ects:or,they will be:-siphoned off into- general support:-of:.the
Q;echnicalninfrastructure as a means of overcoming serious;deficiénciésfm
.caused by inadequate government support ofiinstitute,budgets. S
s If either of these situations were to occur, the State of sﬁbwpau16<~‘
will have irretrievably lost a promising opportunity to. develop viabiéf@nd »
‘creditable demonstrations of how the technical resources.of: the réséérchf
kinstitutes and universities might best be linked to the specific and urgent
. needs. of industry, (Part II, Section A, of this report, which diacqsses
.:the. proposed Fund for Science and Technology and other banking aspects of
;ithe Project, sets forth a series of suggestions for reorienting the Project
to take better account of market factors.)

A, Technical Support: The Research Institutes and Universities

PUREIES
Our third area of concern relates to the nroblem just alluded to, e.g.,

how best to develop and link the important but badly neglected resources
in the research institutes and the universities to the needs of industry

and thereby to the economic development of the State of S80 Paulo and the

nation,



EiE

The research}institutea and thezuniveraities?have 1mportant, indeed

' 1 ”contribuhionswto make in: engineering andnresearch, educabionun{

fgg }tfhiﬁing;”standardization and ‘quality ‘assurance; and: ‘s ptovidingnv<n'
technical“information for -all:components of ‘the Project.” We believe the;
‘Project ‘shou’ld provide for alarge rcle for these organizations, espe=..
ﬁéfatlyﬂthose singled out'for special attention and encouragement. Re-
!orientdtion“ofithe Project should nct imply abandonment of constructive: -
Land-aggressive support of their grow;h and utility, and we strongly urge:
thﬁt?the*stéte”andffederal«governments provide more. direct budgetary supé
port to'strengthen' their capacities. to :interact'more:fully and«fréelynwpﬁ,‘
with each other and with industry.
! iThe institutes and universities have :serious- problems;: which:certainly
should'be ‘resolved if. they are better to serve the objectives of the ?roé‘
ject; and we:.cite here, by way of=examp1e;wsome'of?the more .prominent- ones:
1. ‘The salary problems in the institutes (and to a lesser degree
“ifi the universities) are destructive in their impact on recruiting and re-
‘taining high-quality professional staff,
b;l The inability of the institutes--aggravated by government -
policies on salaries and other matters--to develop a series of technical:
“gérvice specialties makes them unable effectively to assist small- and . -
Smgdiﬁmasized companies by offering training in quality control and other.
inrbduétiOn processes, as well as assistance in value analysis and review.
%Bf'épecific technical problems.
c. The strict prohibitions against university professors serving
asnconsultants to industry precludes at the outset one of the more effective
means for forging strong links between the research needs of industry and

the research capacities of the universities,
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ThuquaprubLLms ofurosuarohalnsuituLossand"”7”” SATR RIS

;.g;;gg;g;g)u1»z,5v,.’f
andnchdyurvquincrpvumpt :usolutiun.g~8uu ln,‘l.llm:.xurng)g(.;,"~ Ehéfﬁfé]éétiwé: 
havv"buén examining; we do-not.think: thcy cnn burrusqlqu ot ghpugdsbu
rnaolvud iby using:loans--whether borrowed . by 5ov0rnmunL¢oq inglu%tryN
ffroquhL proposed Fund: [or Scicence and Tochnology. Onwthv contrary,. e, '
ubvlicVL these problems are appropriately rcsolvcdedjructly by .the .govern-

fmvnk?nhrouhh ;the.normal budget process. and, by makink ccrtaln obvious
fchangca ‘inslaws -and-regulations
éqnaVIfnﬁhgscaproblems:arc not resolved -in. this way=-without recoursc - to.
new léan:funds available.for this project--we foresee .a-scatteration and
:diffuélon of new resources ﬁhat could seridusly handicap; the Project in.
fﬁdhicvinguits main/purposes, :-If, on the other hand,  the .resources of the
Fund are targeted on-the.needs-of industry in such -a way as to enlist the
satrong -participation of industry, we can foresee an opportunity for the
‘“Project to'contribute to the total needs of the institutes and the univer-
~gities. . A real opportunity, implicit in the Project,.is to make clear and
credible to industry and to government how these institutions can use,thgir
scienttffc'and‘techuological capabilities -to advance the economy. This op-
portunity should be seized; but-it.can only be seized if the limited re=-
sources available for the Prqject~are'carefu11y deployed in a few rigorously
selected, sharply focused target areas so-as to produce the kind:of demon-
strations that are cumulative and.reinforcing in their .impact, ,If‘this;§s
done adroitly, we predict a strong demand from both government and industry
for enbancing the capabilities of the institutes and the universities.

(Part II, Section B, of this report discusses more fully the roles of the

research institutes and universities in the Project and offers. other,



suggestions- on.how these institutions might better serve the needs of

;)“, Ytﬂ‘"‘,l ,;i»A R T L SN IR

industry.)

"? i u, A .
o Apart from their major roles in research education, and training&
P .@:I BaEAVLN o ;‘l e savia b SRRV Y R i owIspa % I by
the research institutes and the universities, with the COuncil for Scienc

‘1”" ; "’1‘”"3 0 ‘4 sk £ - BRI I SEce ..sl

and Technology, have important responsibilities under the Project in (1)

w i ! | ’ ik

,,standardization and quality assurance and (2) technical information sup-
: L4

port As is pointed out in Part II, these two areas, which involve many

(Y : i B

participating agencies and institutions, are not the exclusive affairs of

*»f‘i WiV .‘1",, . ;,. . >',

the research institutes and the universities. Nevertheless,rwe wish to

‘4"(\‘ 4 4 L B o

express here our general concerns with these areas as set forth in the

Projec

L ar

In standardization and quality assurance,»the Project design appears

. ,,v B
SRS S - ~v1;,,,, e

workable and consistent. There is, however, an important exception° the
(Q~‘, , Pt

Project is stated in terms of the State of Sao Paulo and its governmental

f
LR T

structures, except for a minor reference to the National Testing Laboratories,
it‘ignores existing federal regulations and structures, and the organiza-
tions recognized by the Government of Brazil in matters relating to stan-
dards and certification. We believe the certification system should be an
integral part of a national system so that it may be recognized by industry
and government in Brazil, by the certification agencies of other countries,
’and by regional treaty organizations. (Part II, Section C, presents further
detail about standardization and quality assurance in terms of the needs of ‘
industry and the stated purposes of the Project, and it also offers several
. specific comments and recommendations related to the development of materials
~.research and testing facilities.)

In the information system outlined in the Project, there are serious

deficiencies in orientation and scale. The effort required to provide a



£U1l service capabiitty in scientific atid* technological tnformation is;

f“course beyond the present capability of any country in the worid; let

S X ST ""';‘ " Arngd

dlghe a single state such as Sao Paulo. Conseduently, to better allocate

I“ NS SRS R T S

[ i i
e . i (
1, 2 :

he scarce financial resources of the state, it is necessary to identify ‘

th to emphasize only those information projects that promise to facili-

f‘ ‘,‘*ﬁ,.nu‘.

iate specific targets for economic progress.

P

Information by itself has no value‘ it assumes value when it has |
bareful orientation, interpreted from some point of view, and used to

make decisions or to guide useful activity. We are concerned by the lack ‘
 of orientation in this Project toward the users of information whose activ-
ities fit most closély with the objectives of economic development, i, e,,
thg members of industry. We suggest, therefore, scaling down the infor-
mation system £rom what is proposed more "direct targeting" of the effort,
and more emphasis on selection and disseminarion of information capabili-

ties, with considerably less emphasis on procurement of hardware, (Part II,

Section D, further analyzes the information needs of the Project and offers

$

her suggestions for improvement )

4, The Council for Science and Technology: The Central Point of

BeciaiOn Making
Our fourth area of concern is with assuring strong leadership, staff,

iE

ahd institutional back-up capabilities for the CET as the central ooint of

4

decision making in the operation of the Project..

. The Project proposal states that CET is currently hiring a professional
staff, and that technical assistance will be provided for strengthening the

:apabilities of CET to provide leadership for the Project and to supervise,



- ;5;_/;.:'

‘eevaluate;fandiharmonizewits variousscbmponents;31In;énr!tevieW°weﬁfbunﬁﬂ
'Ano>decisibnnhad yet been made-as:to who shouldsbefthe%directop:ofﬁthiexi
| Pfojectﬁat?CET,?what is to be the nature And'compositionwof the' staff,iir
- or Whetﬁer the:director and: the staff will have ready access’ to'vatrious:
‘,packéupfceﬁabilities;f”
ﬁ:]Tﬁe panel has been further advised that the CET staff will be &mall‘
véhdﬁthatuthe development of a new institution or new kinds of institutional
~¢apabilities;for managing the Project are not contemplated,
wiin,We do not disagree that CET should have a small staff, but we'strongly
believe that a small staff will require ready access to outside capabili«
~ties, both at home and abroad, and that the CET director and staff must: "
be able to tap these other resources to manage the Project.
«. :The key manager of the entire Project, of course, is the director: !
In brief, he should have these qualifications, among others:
a. Recognized professional stature in some aspect of science
and technology, preferably related to industry, |
b;: Experience with industry-related research projects and in-
stitutions;‘
adﬂ&?ﬂ-l'”e; Experience in managing complex projects; and
’&. :ieadership ability,

_The director should be granted authority to recruit his own staff from
iﬂgu?tr;/;td research organizations. His office should be outside civil
52132;;, ehould be able to offer salary levels that will attract top-flight
professional talent, and have budget flexibility comparable to nongovern-
mental operations,

The CET staff should be able to call on substantial technical

assistance--provided by United States Agency for International Development



‘andﬁgphens~-andwit43hou1d,.1fwpoasibie;uhave&aeceeeﬁtoh{netfeutioneh;h
vbackstOpping. especially:in.project management'nin«reniew of iscientifi
.and, technical research proposals submittedfby!the reaearch,instituteer
‘enmvuhiversities;vandu1n~organization‘of<specihlfprojects-that may be3
beyond the research management capabilities available in.the“SEB*Paulo
legign;ific:and technological communities, -

xqg@guCpnsideration thus should be given tOuthe;possibility'of»contracting
for technical assistance of an institutional nature to assist in the ‘plan-
ning,,development. implementation,  and control of a few major demonstration
projects of wide scope, importance, and visibility, Aifew such projects
coyld demonstrate the prospects for success of the entire S3o Paulo Project;
end they could be extraordinarily useful to CET in providing on~the-job
training for its managerial staff, and other managers and researchers who

are to be involved in the programs.

Section C. General Conclusions and Recommendetions

EEON DA S L 1 8

In this section we set forth the conclusions and recommendaeions that
stem from our general review of the Sdo Paulo Project as described in ?art 1.
s noted earlier, each section of Part II sets forth epecific conclne;one
ind recommendations based on more detailed reviewa of certain component ,
aspects of the proposal, ST o

};r .. - - . : L IR

In both cases, our conclusions and recommendations are offered ae e‘
u;ther contribution to the planning that already haa been doneweoveenei;i
)p an extraordinarily innovative Project for the State of s”b Paulo, |

On the basis of our general review, then, we urge six principal rec~

mmendations. All of them rest on our basic conclusions that the Project

should be
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ReOriented4frpm a major emphaais on. strengthening capabilitiea of

o §o¥§§nment institutes and universities to more support of industry under-
f takings._l
- Revised, with considerably less emphasis on "research and deveiop-
: ment" ‘and greater attention to "engineering, development and research" |
.8t approprlace Bcaies ana levels Or SOpnistication Tto rit tne mix or in-
[SE0 3 NN
du?tries in S”b Paulo.

“;- Directed mainly toward exports with substantial emphasis on mar- -
keting research process snd product development, and adaptive technolo-'
.gies;,snd

- aupported with high-quality technical assistance, stressing pro

th i%%

fissional industry-related research skills, research management, and
project‘execution.

We also make the following more specific recommendations'

irut° The CET/BADESP Fund Ioans should be promoted for and directed
to research projects that have a demonstrable commercial importance Ac-
cordingly, most of the loans should go to the projects of firms susceptible
to breaking into the EDR (engineering, development, and research) cycle.
Correspondingly, we recommend that projects proposed and initiated by gov~
ernment institutes and universities should be financed from the Fund only
1£:20 - 30 percent of the total cost will be borne by one or more indus=
trial or agricultural enterprises that would ultimately benefit from tﬁef
“work:

Second: The initial projects selected for financing from the Fund

for Science and Technology should be used for a relatively few, generally

large-scale, demonstration projects, which will have high visibility and

thus lend credibility and impetus to the effort to promote the utilization
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of tesearch and applied technology in S3o Paulo industry;r'Io‘ensure this
"ééés1t, extraordinary support-~-technological, msnagerial - and financial:f
for the design and execution of these demonstration projects should be -
'mobilized in Brazil and abroad.

: Third- The CET and BADESP should be supported with highly competent g
‘staff to perform the key coordinating and policy and program“decision
making functions in the use of the Fund and in mobilizing resources to

Encourage projects in export areas of economic and technolog-
lcal signifioariéé';
N - Assist in policy formulation, and in the review and monitoring

. 1 Gty
of prOJects from the perspective of the adequacy of the scientific-
RBESEH z"':yn i Ey e
technological preparations for the projects as well as’ the possibilities

i v S ]
AT S T Tt b 'v:-.-'\).% )
IR ‘ i

of successful execution,
s G

- Bring to bear on the selection of project proposals--and in

'e

?the design of project proposalsé-judgments of a substantial marketing snd
research competence"and
Assure that projects have as their objective tangible product

and process deve10pment the key purpose of the entire program.

hgggtcgy and BADESP also should undertake to assure the establishment
.fin;such institutions as the Instituto de Tecnologia de Alimentos (ITAb) and
itna Instituto de Pesquisas Tecnoldgicas (IPT), of a strong capability for
market research and project evaluation so that these institutions can. make
a strong contribution to the purposes of the Project.

Fourth: Since the proposed Project is only one part of the state's.
program in science and technology, it is essential that the state give

concomitant and substantial budgetary support to the research institutes



“un versities.‘ More specifically, ‘the state should strengthen the v

;JQ‘,\ % iti o) e ﬁltﬂﬂ‘ ‘3 f-H:."E‘s-r

capacities»of these institutions to contrihute to the Project by cor-»

l t- uvr

a3

34 £ A i 1;1 KA ‘“

SAvh
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recting such fundamental problems s low salaries at the institutes and
the prohibition on consultation with industry bytnniyereityffatqlty;gngﬂ

staff.

O TIch
“,gé‘vf':

4i“Technical assistance, 'to’ support ‘the! roles in the Project envisaged
for'the”research institutes and the universities, should take ‘the” follow-'
ing form"‘

:~f3f~fheﬂ§&aéa§aa?1aaélzufés=“f§égaafeés';héuiéfbe“;faéiaéa

for sending technical specialists from the United States to work with
sthif in*the°$36”Paalo'researChJinstitdtes to help these institutes de-
vélop"and strengthen their capabilities in such fields as projectmevaini‘
at 16K and ket résearch, ‘product and ,rocess-dévéiapmehe; standardization
ahaﬁdﬂalft& abshraaeéf and iﬁfarmatiah‘systésé; In ‘certain circumstances,

,,,,,,

tfaining’ In these fields,
EEES 3*5“”Q”For‘the*univeraitiésil'Rescﬁrces“Ehodidlhéﬁpfovidea for sending
yolingducators” £ron U.S. universities to'the iniversities in Sdo Paulo to
initiate or strengthen educational programs in, for example, researchland
engineering ‘fields related to the project, research management, and mar-'j
keting. U.S. postdoctoral students could be most usefullyvengaged“injthis
taski”'Correspondingly, support should be provided for Brazilian‘stcdents l
to enroll in U.S, universities for doctoraljtraining in similar'fiele: 58

they will be able to assume these educational responsibilities in the S¥o.

Paulo universities in due course,
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fifgﬁi*:Technicei'sssistsncedprovided'hy USAID should be deployed '
80 as ‘to have a significent impact on the Project in two ways: fiqu”
in’the use of funds; and, second, in the administration of ché°ueé”§ff
reza’s‘ourc’esj by USAID itself,

Concerning the proposed use of funds, the proposal at present sug-f

ﬁdthat $10 million be allocated for hardwsre, and $15 million for

other forms of technicel assistance. We beiieve there hasﬁpeen'“nsuf- E

""N‘.l et

ficient justification for the hardware and that most of the equipmen

qu red 3y the Project can be made available from other existing sources,
}u & .a.A 2

such as sfate snd federal agenciea
. 3(,0« s e

We believe, further, that some, of the other formsgof technicsl essis-

s “"is} "s' [

'tance described in the Project are not. fully responsive to certain major '
"'”,&Exr REVIRREY

needs of industry.r Technical assistance should-support the marketing, .

[Raes e a“

evaluation,pand technical service efforts that are summarized in the third

r” KAspet

and fourth recommendstions, as. we11 as the projects apwroved by CET. . This
would suggest a major emphasis on technical assistance of a practical type,
except in such specialized areas as certain research and engineering fieldt

releted to the Project, information systems, standardization, and develop-
2 4 L

ment of new university education programs. In any case, U.S. advisors in _
{} :}';5:,,

S%b geu}o should have ready access to institutional support in, the. United
States.

‘ The other major contribution of USAID will be through the activities
ofpthe staff it enlists to administer the technical assistance support
for the Project. The quality of this administrative effort, especially
in mobilizing other high-quality resources for the Project, will be a

key factor in the entire process. Since this is an extraordinary role,

it requires extraordinary talent.
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To offer.less: han"xcellence in the management of USAID s contrib-'
seriously handicap this promising initiative in economic

development,'to provide outstanding advice counael and technical help

throu”hdthiq;Proj ct could tangibly demonstrate the will and ability of

f.u\ t

4\4»';‘-

the United States to mobilize its best resources to help Brazil achieve

S e t,.:z

4*9 majof national objecthe.

Sixth: The entire Project, as revised, should have an implementation

s o L O S S AEIs TPUUS I TR URN s Lo il i
"plan_and program. Such a plan and program should be the principal respon-

iibili%yzof‘the CEl afoEEEE”&iéééEof andrstaff'jit;should be coordinated
with the Government of Brazil ‘and USAID as the other major participants in
the)program°;and it ahouldencompass activities outside Sao Paulo, in the
United States, and, possibly, EurOpe and Japan which could aid in mobilizing
Eleresources, facilitating access to appropriate technologies, and in cre-
ating a network of institutional relationhsips that would backstop the Sﬂb
Paulo engineering, R & D, and information-systems efforts., A deliberate,
well-coordinated, and performance-oriented implementation program, possibly
'iﬁédi%iﬁg further assistance from the ﬁationalwAcademy of Sciences and the
National Academy of Engineering, could be vital in moving the Project from
uan original exciting concept ‘to the realization of a model effort by Brazil;h
to become an "outwardly oriented" industrial country in the shortest pos-
sible time.

The opportunity exists; the means are at hand; and Brazil and Sdo

Paulo have already demonstrated the national will and regional dynamism

‘that can make this effort succeed.



PART II

'THE SAO PAULO PROJECT: REVIEW OF CERTAIN COMPONENT ASPECTS "

Section A. The Fund for Science and Technology and Other Financial

.Relationships

The discussion and suggestions that follow stem largely from the j‘.'

v I

concerns expressed in Part 1 about the orientation of the Project (Section

R B iy iy 3",“'”;

B-l) and its relationship to the marketplace (Section B 2) The ten sets

of suggestions in this section fall into three categoriea- (l) management

‘xt’ ? IV
ofithe Fund for Science and Technology, (2) organization of the Council on
(£

Science and Technology (CET) and ‘ts relationship with the Development Bank
BB S S B E

of the State of Sao Paulo (BADESP); and (3) the Fund's relationship with
» an draloee i o D B N N LI B I BT R T S P R S T

industry.

yanad

_ 1. Revolving Fund
Dffer

A significant component ot the proposed Project is the revolving Fund

miv bop SN P BLIST R S

for Science and Technology. This Fund is to}he financed entirely by the

¥‘l)! e A

;State of Sdo Paulo and the Government of Brazil the first $15vmillion has
already been allocated, half by the state and half by the federal govern-
ment. Our comments on the Fund, then, are made in the spirit of helpful
suggestion to the State of SHo Paulo, and in the belief that successful
operation of the Fund is essential to the success of the entire Project.

It is contemplated that two types of loans will be made from the Fund:

(1) to industrial or agricultural processing companies to support develop-

ment work or other technological advances (which would be performed either

- 22 -



Py“the copganywef und9r contract with one. of the research institutes), .

',uh-\#(j RN

and?(2) to the state, to be used ‘to support projects proposed by the.

&1“;urch{institutes and judged to be important in furthering the goals

and objeotiyes of the state,.

ﬁ23r Rates and Terms of Loans

The Project proposal suggests that the Fund might apply a, graduated

%interest rate, dependent on the degree of risk involved in the ‘Projec
At an earlier stage it was also suggested that part or a11 of euch a

S

loan might be forgiven, should the technical work fail to produce the

. w‘n,'

desired result. We believe strongly that these ideas are impractical 1n

.actual administration and that the proposed rate of 14 percent provides

adequate incentive, when coupled with a favorable length of term.* The

.helf of the current Fund provided by the Government of Brazil specifies
?eiﬁlfed;interest rate, and has no provision for forgiveness of principal.

, The?proposal stipulates a repayment term of 2 - 5 years. Although.
we expect that this range sbould cover most loans from the Fund, we should
llhe_to have the Fund retain the option of granting a longer term when ..
5,§RP?°Priate for certain long-term development projects. . . ... ;..

. 3. Selection Criteria o e A

qiv The Fund is an instrument for the development activity of the state;
consequently, the overriding criterion for selection among loan applicants
nust be the extent to which a project is judged likely to meet the goals

of the state. These goals include a general drive to increase exports,

*
The 14 percent rate represents an interest-free loan, since this
rate merely compensates for inflation and currency revaluation.
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improve ‘product quality and consisténcy, and’ improve production efficiency
in the state, Priority areas have been ééiéctéd, namely food processihg
and metallurgy, Other goals of Brazil and the State of 530 Paulo should
also be articulated and brought to bear in the selection process.

We do not believe that a simple weighting7pfodéss for project se-
LTééfiaﬁ}Paé proposéd in EHéJPrajeéﬁwﬁemérandum, is -adequate, ‘(SéélAppendix’

B.) " To the ‘dofitrary, we believe it is essential that prospective borrowers

* (whether industrial or state) be required to present a complete project

Justification, including an evaluation of economic as well as technical

aspects of their proposal. Elsewhere, we propose the establishment of a

techno-economic evaluation capability at one or two of the research insti-
tuteh, which would be available‘to»aﬁsisﬁlthe-proposer. In additidﬁf‘&é'
are ‘dlso suggesting elsewhere in this,iépbrt'thevestablishment'bf?é'§é5§f
-at'CET that would be competent to ‘judge all aspects of a proposed’ project,
drawing on the full range of available technical and market data.

’“””“ In addition ‘to an evaluation of a project, there is of course the “"
neéd""to ‘evaluate the ability of the bofrower to repay. This part of the
‘evaluation must be made by BADESP, which proposes to use normal commercial

banking criteria. We were pleased to learn, howevér, thét‘at leadt‘to

some extent BADESP will consider both commercial risk and the economic
value to the economy of the state in its evaluations. BADESP must work'
closely with CET in evaluating industry projects, sincevin:éomé éaéésrfﬁé
loans may be partially or entirely guaranteed by CET as a ﬁeans of prbviaing
adequate credit, Here again, a competent CET staff and adequate techno-
economic data will give BADESP and CET sound bases for working out appro-

priate loan arrangements, Such methods as third-party guarantees by
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~ companyxowners ‘or.their-suppliers shouldsprovidé. other: diﬁe’néibnés-}ﬁb;tpe b

-rangerofspossible’arrangements: -

';fj’aa;wﬁAvailabilityfof~Loanb from: the Fund-'

Since the purpose of the Fund is to encourage technological*improve-li
ment that would not. otherwise be made, and.since the Fund:will offer |
attractive interest rates and repayment:terms;:we:believe it'is:necessary f
toaprotect ‘against.dissipation of the Fund to- support development projects
of large;companies;to<f1nance existing commitments. : Another:concern.is :
théfpossible«usefofuloan'funds,to-extend the operating or capital budgets
of the research institutes, rather than as a stimulus to new endeavors.: '
JET/BADESP;must‘bevconstantly”alert.for«such perversions in the use of
loan funds, and organize themséives to prevent them, | R
W§¢; We:suspect. that financially strong companies will rarely undertake’

sdevelopment work merely because money is available on favorable terms.

Consequently, we believe the Fund should be available laxgely to small=-

and medium-sized companies, except in those unusual cases when larger

companies can demonstrate that ugse of the Fund is essential to their

decision to undertake significant projects,

~ With regard to loans to the state to support research projects ini-'
tiated by the research institutes, we are concerned that despite a careful
-xreview by CET, there may be inadequate consideration of market factors.

Thus, to assure that projects initiated by the institutes have true com-

mercial interest, we strongly wropose that they be financed from the Fund

only if the institute can secure partial funding, for at least 20 - 30

percent of the total cost, from one or more industrial companies that

would ultimately benefit from successful completion of the work.
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are considerable:

- CET would receive practical testimonialifrom;potentially affecteds
e industry of: the valueeof»thearesearchp
: :ve The research institutes would ‘be required;to: promote »thedr: services
e to:industry - (thereby meeting.a- "market teat" ofstheiriproposals) e
x ﬂJ%£VPHRe5earch institutes would bewrequiredrtozdeveloputheir«propoaale%3
_in.cooperation with industry..
xp-;Industries.woeld.be required, :in-their:self-interest;: to review: ::
‘results and attempt to recapture :some return’on. their investment; ::
au&ejSmaller industries wculd:befencouraged'to participate>because they
would be making a small share of the total investment, which they have-the
capability to repay.

5, -Relationship of the Fund to Research Institute Budget:

Both the Government of Brazil and the State of S¥o Paulo.have;supexf
- vision over the research institutes, and these authorities can increase or
decrease their operating or capital budgets through normal budgetary chan-
nels. To the extent that the Fund is used to support projects developed
by the research institutes, it is merely serving as a supplementary appro-
priation. The integrated programs for meat and fish are thus examples of
programs in which the Fund could be used merely to accelerate current work
rather than to encourage new endeavors. But these projects also exemplify
ways in which the Fund could be used to channel work toward the state's

priorities, and provide an opportunity for integrated project management.
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A“'*%'AeﬁlowgﬁasWthetstate”dan’borrow“f vtheiFund“Vthere”f '30mé4poahi‘f
bil£Qnthat»the Fund May be uaedwto'replace ‘a portion ‘of Horina l-budget»? i
support in some years, It is for this reason that elsewtiere~in 'this "

‘report we' urge meeting the needs of the research -institutes through the

normal budget process, and not through the Fund. We wish' to repeat this

recommendation again, however, because it is particularly important that
the: Sao Paulo Project: result in an incremental increase in support for -
the.state's development effort if it is to qualify for USAID support. '

+Structure and Role of the CET and Its Relationship with BADESP

The CET is envisioned as the science and technology arm of the stat
ecohomicwplanning.and development effort. 'The selection criteria outlined
in' Chapter V, Section E of the Project proposal imply that the CET would
bercharged with the responsibility for deveioping a wide range of business,
financial, and international marketing judgments, as well as those per-
taining to science and technology. 1In our view the capabilities to de-'
velop ‘business and marketing analyses could better be built within 'the
BADESP. organization, rather than in CET; and CET should largely-defér”to
the judgment of firms willing to assume the risks inherent in R & D ’afid"
undertaking the responsibility of loan repayments,

:“The CET's key role should be to set policies and to ‘operate ‘thé Préject
- tfor.Science and Technology. Policy considerations wouldﬂinélﬁdé,:fér“df-"
ample, criteria for loans from the BADES? Fund for Science and Tecﬁﬁoloﬁy,
determining requirements for téchnical manpower development, and the -con-
tinuing development and coupling of technical capability at the enterprise
level to other elements of the technological and scientific infrastructure.

In setting these policies, CET should incorporate the ideas advanced by
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_ggopqpig;aeqqor plananS; BADESP)projgcg‘ vq}uat'pn pegsonneluathe dir- 

ectqgﬂ“qfsgpg :esqa;ch_inqtitutes, the‘univqrqityutechnical community,ﬁ
; and,, »QEI; g, own -staff.,
i Qﬁ?Arlﬁ,thevphilosophy, policies,fandxspecific“activities of the Project
~and theuFund are to be realized,-ic is. essential ‘that adequate leadership
ﬁgg;scaffubggprPNidedgﬁor,cET. Apparently, the broad policy authority:of
'CEI;hasvbggngqstablished; with. the Secretary of Planning. serving .as.Presi-
:denpluanﬁJwi;h;aJBoardlheavily weighted_with;representativesvfrom:induétry.
‘This;is a fine beginning, but the crucial need now is for an: adequate ex-
,ecutive staff to operate the Project,

., .The executive director of CET should be named as.soon as’ possible,:
gpg}ghppld have an impressive reputation.in:the industrial communityif;
2CET 18 to overcome the seriousipréjudgment that now exists in some areas
of .industry that it is 'probably another bureaucratic body unresponsive
to the market," The director should have experience in the appraisal and
direction of development projects, and a personality that will enable him
., to promote the Project to‘industiy, the research institutes, and university

dgpgftmen;s. |
| The staff of CET should be a small group of perhaps 10 professionals,
carefully selected for their ability and experienée in planning, adminis-
:Q;gr;ng,:andVevaluating technical projects, - At the outéet,~as proposed::in
tygpanxoject, CET should use consultants drawn from Brazil or abroad :to::
- .assist in performing these staff functions and in selecting-the permanent
. staff, |
The CET staff should draw upon institute &nd university personnel for

ad hoc committees to judge the potential technical-economic contribution
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~of ‘a brOposalf; Decfsions ‘to" fund"a- project should’ béwbaggd”wn“broad”J“"

1\\1,, med g "
‘judgments of sector needs and the compecence of 'thosé undértaking '‘the
project rather than a contrived 'weighted score.,"

32 ‘5.

7. Market Research and Project Evaluation

e believe there is a critical need in the State of S3o Paulo for'a’
cﬁéﬁﬁffféy to perform competent studies of markets and related commercial
faéégfsl{ This component of the R & D infrastructure is essential to re+"

ﬁié%iﬁg‘feéhnolégy'to the state's goals. The key link, after all, betweer
téchnology and industry is the impact of that technology in the markét- "
hSiécé:: :

Consequently, we recommend that a new department be established,

Efébabiy at IPT and ITAL, to perform market and techno-economic studies,

With assistance from the outside, this department would serve industry,
the ‘research institutes, and the CET staff. Locating this capability at’
the research institutes will be useful\iﬁ“bféatiﬁg linkages between the
institutes and industry.

8. Deployment of USAID Funds

"The Project memorandﬁm from AID propbséé that $10 million be épént‘?
for laboratory equipment and other technical hardware, and $15 million
for technical assistance. This would include contracts with three U.S.

‘research centers; the sending of postdoctoral fellows from the United
‘States to Brazil; the sending of predoctoral students from Brazil to the '
ﬁﬁited'States; and contracted sﬁpport to CET.

Our analysis of the needs for economic development of S%o Paulo, how-

ever, strongly suggests a major need for increased support in the form of

marketing know-how, management skills, technical engineering skills,
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technological-development skills, and the establishment of an industrial

extension program, Assistance of this sort should, in our view, be giveh

the highest priority.

The prestige associated with computers and other sophisticated equip—
ment has tended to encourage overacquisition of hardware in Sao Paulo and
indeed, throughout the world. To estebiish_a-hqeig for future judgmentg
and to formulate realistic‘policies goyernigg the gcguieitions, as wel'lb.“E
‘a8 use, of computing mgchinery,‘the‘market,p:incipie should aieo,be gpp}ied.
By establishing more effective linkages“in S@B Pauloybetween‘the/oniyetzj
"sities and research institutes, on the one hand, and industry,.on thevother,
the real values of hardware can be ascertaihed more clearly. |

Moreover, we assess existing laboratory facilities at. the institutes
as cuite adequate overall, with much of the advanced equipment onlyvi;M'
vthe incipient stages of utilization. Thus, funds available for‘the Pro-
-jegtiwouldnbe“more}effectively employed by expanding the technological
know-how for increasing the use of these facilities. Furthermore, given
the past willingness of the state and federal governmentstto finance
facilities, sufficient capital funds for the expansion of lahoratoties

are probably already available,

19. -Role of Multinational Corporations

Vroreign-based multinational corporations (MNCs) today hold an,imposihg
position in the overall economy of S50 Paulo. These giant, worldwide eco-
nomic powers bring technology and other massive benefits with them, MNCB
have been gaining continuing strength all over the world because of their
highly efficient utilization of a wide range of resources. Their strengths

in both technological innovation and research capability strongly suggest
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that thase'" cotporations woild have' 1ittle need for’drawing on’ the Fund"
%"fb‘é‘é’ésé‘istaﬁée’f

"“The main’ inducement to M&Cs 18 not ‘the avallability of 1oéAi debt

Vi ] 3( 4
financing incentives to sponsor research or development, but rather! ‘
écanaﬁic-ﬁéasuréé‘1nc1ud1ng exportzfncentines‘énd ééi”inbéh%lééé.;“cen-

l.( H,, 2]

“‘the revolving Funds except in unusual cases where assistance to component
Suppliers or for product engineering would make Fund loans an especially

attractive means for further economic development, The principal criteria

" should be whether the R & D effort will contribute to the technological

capabilities of the country and new export markets for Brazil

There is little reason to believe that the MNCs' role in S&o §a¢i§ ﬂ
will lessen in the foreseeable future. The major voids in Brazilran ex-
perience and knowledge appear to be in areas related to international
marketing and markets. S¥o Paulo might be well served, therefore;.if\the
Science and Technology Project launched a ma jor effort to build experienEe
in international, regional, and local marketing research and development.
By emphasizing the marketing aSpects, especially as they relate to science
and technology, Sdo Paulo would be laying the groundwork for establishing
Brazilian-based MNCs of her own.

JERU AR

10, Proprietary Rights

The question of to whom the rights to new 1nventions’andvknowehow.
shouid belong is, and always has been, a major element in private industry's
participation in governmental programs. Patents, inventiors, and secret
processes are considered major assets of private companies and government

alike. Many of the world's leading corporations drew their {nitial
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strengths from such proprietary rights. Therefore, in this Project,. ..
where invention and specialized know-how development are highly probable,
the question of ownership of proprietary rights, as well as the protection |
of specialized know-how, are of critical importance.

- We recommend that CET make an early and firmly W9rd9d¢?°l$°¥i55§£§§
ment that when private industry is obligated to repay loanffung%% 999523 ‘
dentiality of all private industry matters will be observed Furthermore,

Ced e

any patents, inventions, or spetialized know-how will be the property of '
Nijr.ooaern

the party or parties obligated to repay the loan monies provided,

Such a statement should remove a major obstacle to private industry 8

FRO YN L

‘,a v}tal and active participation,
(4R < A AN SRS RN

However, when governmentalibodiea’assume,the risk of investing in

PRTEY "E‘,;"‘., o
LA B 4 S S

!ngi?eering development andjreaearch,‘and assume the obligation to repay

vorrowed funds, a11 know-how,,patents, and rights should belong to the

il

'overnmental body supporting such efforts (and release of such rights to.

&»-. S

he general public should be determined by the public authority).

Jection B: The Universities and Research’ Institutes

[rel

5;2:;2/1'1.'-' The Project Proposal

The principal resources available for providing scientific'and:tecbe
nical services to the industrial sector in the State of Sho Paulo‘are the
universities and research institutes, and the proposed Projeet contemplates
‘multifaceted roles for both sets of institutions,

Although the wording of the Project document suggests extensive uni-
vérsity Involvement, examination of the details reveals that the primary

tasks envisioned for the universities would appear to be (a) increasing
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';hé basic’ capabilities: of the-institutes‘andiuniversiciés'themselvea'(by’
'cénventional educational processes and short courses and workshops) ;' and
(b)iprOViding'éraining for CET staff. Despite reference to the avail=iv
abilitiea of universities, as well as institutes, to undertake contfact
research projects, the uniV°rsities' real interaction with industry under
‘the prOposed ‘Project would- ‘appear ‘to'be: ‘minimal: and ‘to be restricted pri-
marily to' nonacademic training (Bhbrtic°hrses;“semiha;s}’hnﬂ/WOrkphbpsf‘
‘infsélected subjects), -

'%“wk;moreiextensive'rolé’of direct' support of industry is described For
‘the research institutes, to include (a) conduct of research’ projects’
: brought to'the institutes by industry after approval and funding by CET/
BADESP; (b) conduct of research projects the institutes consider yaluhble'
to%the;industrial sector; and (c) supporting services such as information
serﬁices;*standardS'and.testing assistance, nonacademic training;~anﬁ éle-.
ments of an-industrial extension service, e I R
:ﬁéﬁﬁubrewspecifically, the universities wouid-garticipate‘in the‘Piojeéﬁ
by providing conventional graduate and postgraduate education,; inter- -
institutional training assistance, and nonacademic short coui'nes,'seminarsJ
iqnd*workshopa. (The .conduct of applied research projects under contract
‘arrangements is not elaborated on further because ‘it 1s felt that excépt
in rare instances the universities would not be accorded prime reabonai-'
bility for applied project research,)

One objective of the S30 Péulo Project is to improve the capacities

of the universities and institutes to train scientists and technicians.

In the case of the universities, -the Project proposal gives dominant at-

tention to this objective, which is to be accompliched by (a) using 25



;man-years:per;year,ofwU;S;:fostdoctordl;feIIOWSainathe universitie8j
:(institutes are also mentioned, but not. emphasized), and (b) awarding. .
graduate (presumably predoctoral) fellowships to Brazilians for foreign
study, with the Brazilian fellows committed to returh to the university
-for. teaching and research,
1w +The primcipal mechanism through which;;he.University of S3o Paulo
%qg}gzprovide 1nte:;nscitupional;;rpipingfggaistgnce,would;be;the:prpggu
posed Research Management and Science Policy Prég:amlto,pétlocatedwiﬁ i
the . School of Economics and Administxation.zaThewprogtam;wouldkinqlﬁde‘-
short. courses and training for CET staff; short gour§§3fand;$eminars~£dr
management personnel in the research}institutes;;Pgamingﬁqeminar&anoraé
industry, institutea,;banka,uuniversitigs,;and%governmentuagenqies;gandf
a; new. one-semester postgraduﬁte»course for scientists. and engineers:on:;
the managment of research programs., 1In addition,:the university. would..
provide suvport activities, suchlas some type of extension service re~:.,
lapgd,tovmanagement systems; assistance to industry in acquiring-market
information; and a library on research management and science.policy. .
.. The planned participation of the research institutes,ihcorporates;<
nonacademic training, interinstitutional assistance, conduct of*sponéored
aqd internally initiated projects, and direct technical extension services.
.~ In the Materials Research and Testing (Standards) Program (described
{n Section C of the Project proposal), the institutes would provide train-
ing in quality-control techniques and assist in establishing company test;
ing laboratories and quality-control procedures. The three larger insti-
tutes that are proposed to serve as "Reference Laboratories" would help

train the staffs of "Testing Laboratories' located at smaller institutes.
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ﬁ§§§;&he€?rojectfproposal'fufthér contemplates a mechanism to enable
iﬁiversitydfaculty‘and’studentsfto conduct research within the ‘research’
Institutes,
ﬂhw&!Aé’déscribed in the Project document, the:central role of:the're-
anrch institutes would be to conduct R & D projects concerned_withitheﬁ
development of new products or processes. . These projects would be in-
itiated by either an industrial organization which, after approval and
fqndiﬁgnbymCET/BADESP,-would,purchase contract: services from:an institu#e
of‘anbinétitute itself underJsuppdrtsreceived“directly;frovaET/ﬁADESPﬁﬁ;
| i‘aﬁoﬁathe«universities,4the Project proposal suggests QSAiD funding ﬁo
s@ppofteboth U.S. postdoctoral fellows and predoctoral~Bfazilign*férlow83
tq%;ncreasehthe;technical:capacities of the universities (and institutes)
kbyuproviding‘bothzforeignpeXChange.forspurchaséqbfﬂlabotatoryrequipmengﬁﬁ
éﬁi;phqvthﬁandxlongﬁtermafo:Eign;technicaltaesistahcejinvébecific’techvmi
hologies. |
hn“ The)Research<Mhnagemenc ‘and: Science?Policy Progtam would receive
initial financings fromi‘the fSecret:aryxof Platming (1!:& 48 not clear’ whether
‘__:egular budget allocationsworxuse>of@th6HCET/BADESPrevolving Fund would
?ffﬁkéubed)*w1th'thefexpectation,thatfitéﬁéosts, beginning.in the second
| yea?, would be shared by the university and by contracted researchf%ﬁd?5‘
. training. USAID support for this program would be limited to U.S. experts
and acquisitions for the research-management and science-policy library,
Funds for projects conducted at the institutes would be derived from
loans from the CET/BADESP revolving Fund. (Repayme.t would be provided
when-a. company borrows and then purchases research services.) Institute-

initiated research, however, would leave the state as guarantor with the
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“pbligation to replenish the Fund, This would be a continuing obligation
%formthe state if this kind of project should remain as a regular part of
the process. DY

- USAID funds are proposed for laboratory equipment and for U.S;.tech-

nical :experts in specific areas.

2. Comments and Recommendations

. i{. ~a. Needs of Industry

Industry needs that might be met appropriately by the .univer=::
Téifiea«and research iﬁstitutes are as follows:
‘o) gool 0 .. = Training of management and supervisory personnel:in
.specific subject areas, i.e., quality control and market analysisji:iys: -
TSI + = Flow of new graduates with formal training in quality-::
control concepts and techniques and in marketing (in its broadest sense-=
market research, distribution channels, pricing strategies, packaging, -
standards, etc.); Lt tnn
- Access to information on available. (nonproprietary and -
pﬁbliahed).technologies, production methods, markets,-etcw;;un33% {@@33Q$’
Adaptive engineering assistance; . ‘ | ‘
Assistance in establishing and monitoring;quélity@cpntpol‘
prﬁcedures; | | | |
- Process 'troubleshooting' assistance; and
~+ . = Research projects related to products and processes, i

b. Serving the Industrial Needs

(1) Universities
Formal undergraduate and graduate courses on quality con-

trol and marketing (of the broad and comprehensive nature described = = -
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:eapligr),shquld be inéorporated in university curricula, to present the: -
most. modern state-of-the-art concepts; thus, their planning and intro-
duction,probably will require foreign technical assistance. Nonformal
ipgginiggfindthese-subjects.also should be offered to industry:and.insti<:
tute’stgfiaithrougha;hegpreparation;andzpresentationaofnseminarsﬁandx&aﬁb.;5
-workshops .,
«In our:view; agpfbgrém;ong.Spapostdoctoral fellows could
, bggggeguquonv;heaqguﬁiiets1ty&serv1cea;pbu:wthemaupportiﬂg:reduiteméﬁtéﬂ
tp&makegtheamostaeffective;use~ofathemvshould,be~appreciated“and%fully pro-
vidgdwgglfvthe fellowship program is implemented; we recommend that:a'sub-
stantial number. of feilows be ‘selected on the basis of education and’ |
,expgriencenin such areas as engineering, including quality control; mar-
.keting;. and research management.

We believe that foreign~-study fellowships at the predoctoral
level for Brazilians would also be useful, but the education programs pur-
sued in the United States should be designed to enable Brazilians to take:
over, in due course, the educational responsibilities of the U.S. post=
doc;prql fellows being sent to Brazil.

In addition to the specific educational programs recommended
for; the Project, the universities could also be usefully involved by means
of faculty consultation arrangements with both industry and the institutes.

.8uch an involvement would require relaxation of the govermment prohibition
on compensated consulting, but we believe it would be important to the full
utilization of the capacities of the universities in the Project,

As stated earlier, we believe that only in rare circumstances

will the univ:rsities have prime responsibility for the conduct of R & D
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projects under the proposed Project. They are a key asset, however;TWIth.
significant resources in faculty, graduate students, and facilities such®
as libraries and computers. Interaction among the universities, CET,- and
the institutes would be strengthened by the type of university involvemént
described, thus increasing the effectiveness of the total Project;":

(2) Research Institutes

- If ‘the research institutes are better'to sérve the needs
“oféﬁab%Paulozindustry, primary emphasis should ‘be placed“on heiping“cheﬁ@d

+to develop.adaptive industrial extension .services, . These services-should

-

-bg-developed -primarily in the- three institutes selected to be '"Reference:
Laboratories" (IPT, ITAL, and one other still to be designated), . it
The development of adaptive extension services w1113tequfre
new, more outreaching attitudes and programs on the part of the  institutes,
iand{the;addition of staff specifically assigned to extension and field
Bservices, Because extehsiﬁn services can be of great importance to the
effective operation of the Project, they should not be left as adjunct re-
sponsibilities of project researchers. The extension specialist, who pro-
‘vides the services, becomes in a major sense the agent of industry: he*
f>h11nk8wthe:needs of industrial firms to the technical services and sources
of; technical information that the institutes can provide, and he adapts
V.;heae:technical resources to the needs of particular companies, o
S An effective program of "adaptive extension services" should
ifulfill the following functions:

- On-site visits to industrial concerns to introduce the -

extension services program and to develop individual company profiles;
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-,groyisiop‘to industry of a; continuing. series of rechni-}.,

cg&;pp}letinsﬂandqabstracts, and, searches . .of technical. literature;,
;Technical assistance by f,.i;eld~;-%nsineer§ who . would exr .,

‘}bigin,ngwndevelopments matching phehinterest prqfiles of;individual; Qomv;: 
lf.panies and who would asaist in adapting new techniques to their:pprticqlar;
V;{requirements- and..
 ;;g;”§«;g i3 . Provisipn of specialized workshops .and seminars: :£or pa:x :
?ticu}ar compqnies or 3roups of -companies. .

NAMEchanisms;also.should'bg developed to enable_universityai
ggqulggggiand‘graduate students to participate in institute research and.,
to in;tiate and cohduct research within the institutes, (Conversely,. the

~ best institute researchers are a potential fesource for the universities,:
‘andmoppqrtunities fdr them to teach in the universities might be'increased.)
N Although the percentage of companies with the capacity to.
recq;vq and utilize the output of developmental research projects is prob-
ably not large, the network of research institutes envisaged for the Pro-
ject .is probably well equipped with adequate staff capabilities to perform
,pgfhkprojects in targeted priority industrial sectors, Nevertheless, the
pﬁnglwcqncludes that the participating institutes should develop stronger
capabilities for relating technological to economic factors, as well as -
stronger capabilities in market research, if technical projects are to be
subjected to the rigorous economic examination needed to relate them efe-.:
fectively to the goals of the S4b Paulo Project., 1In addition, the insti-
tutes might well conduct workshops and seminars in these subjects for

industry. We emphasize, too, that the institutes need to reach out to

industry, to make known and, indeed, to sell the range of capabilities and
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services they can offer. 'Similarly and as we have stated previously,
the institutes should seek to obtain industrial participation in funding®
to the extent of 20 -'30 percent in institute-initiated projects, thus

assuring that these projécts are 'directed toward viable market neéds’andi

. . . v ey . B Ve e [ IR ST S T
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‘opportunitiesi  ©Y wiiiil i "
1 As we also noéed previously, it is essential that the:!': -’
éflét?@ﬁtrﬁétures ofthe-ingtitutes be changed to enable them to recruit
éﬁd’retain able personnel in competition with industry and dniversities;
it%iéﬁcertainly'hnrealiétic‘td'éxpect the ‘institutes to be major elements
pf@a_dcience'and*éechndlogy'infrastructute without making it'possiblefor
them .to retain staff of ‘the highest quality who can look upon service’
with the institutes as attractive career opportunities, ~ At present, the"
turnover rates . in the -institutes are intolerable, and able, young, re- "
_ searchers leave, usually for careers in private industry as soon as they

‘acquire some advanced technical education or experience in a specialty. ™

(3) other Comments

(a) ' The possibilities fbr‘research'iddtitufei?id?engagéﬁd
‘further. in technician training also should be carefully examined, 'New' pro-
| grahs for strengthening the capacities for the research 1nst£t6tés‘td’ﬁf6¥
.duce-more technicians in needed fields could be significant. -~ - e
- (b) USAID support should generally be directed toward the

\.formation’and strengthening (training) of human resources and services.

* ‘ U

The "premium" system initiated at IPT in 1971, which is dependent on
outside contract income, has reduced turnover, but it can only be considered
a stop-gap measure,

ok o
Examples: adaptive industrial extension services, information ser-
vices, workshops and seminars.
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‘In"view of the facilities nhow’'available and thelr apparént undeérutiliza-"
.Eio;:pagqéegbﬁmend ‘that 'USATD’ funds not "be’ used £ purchase 'of general
laboratory equipment.

'(c) When foreign expdrts are used for technical assistance,
their primary roié”shbdidrbégééy?féfn;ﬁégiffigﬁ?ﬁérégﬁﬁéfgénéﬁgttéﬁééﬁéﬁﬂ‘
Eﬁ%éﬁﬁfzgéféﬁéf structures éﬁdLSﬁé?ffiéﬁéf*ﬁgdééfiéhe§ éﬁbﬁldﬁ§6é:sﬁéplant

ey oo . N (oLl e TS Lo
Brazfiians through the direct provision of services.
S

Section C. Standardization and Quality Assurance

1. Needs of Industry

~ Product quality appears to be one of the most serious problems..

Q%qhgp;gingﬁtheAfurthgr_expansion of industrialization in the State of S¥o
Pau%q?-tEsggylishing the required level of quality and duplicating, main-
ﬁq@gigg{ and controlling that level are nonexistent in many product areas,
In sqm%_;nqtances restrictive government regulations protect some indus=-
tries from a competitive market environment, which results in a lack of
«;Qégncive.for improving and maintaining required quality levels. 1In other
;ﬁinstaqges the functional and quality requirements of the market place are
notﬁpnders;ood, and in still others. industries are unable to obtain ma-
;gg;als, subcomponents, or parts of acceptable and consistent quality.

LAl;hough the panel has made no assessment of the technical adequacy
of existing Brazilian standards, the fact that there are only something
mqunthan 1,500 accepted standards today strongly indicates the need for
greater standardization effort within the State of S80 Paulo and the country
of Brazil, and for more active involvement in the development of interna-
tional standards. An industrial economy of the size of the United States

operates on a base of some 20,000 industrial standards. This suggests that
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an industrial economy of the size of Brazil, particularly in view qf;itg}
expanding nature, should be operating on a base of some 10,000 indgstg;é}

standards. Because of timing, most of these standards should be‘aqutqr,

XA X]

tions of standards of other industrialized countries and consistent with

existing, and growing, international standards agreements.
If there is an adequate base of industrial standards, pgggqgtiqgg%ity
L ‘ : S IR LGRS

can be established and maintained on a local or plant leVELLthp%?dU¢tf;“
RN RS Lt -4 ¢ “‘,j ¥ i‘-;""’n‘,;fl?!

EAN

testing programs and application of effective quality-control techniques.

It can be established on a state or national scale by theintroduction of

‘a product test-and-certification system which would be ‘in addition to

;qﬂélit§3control programs at the local level, Such a certification system

implies, first, adequate standards and test methods against which ‘produéts
¢ém ‘b evaluated; and, second, a formal procedure whereby prodddfg‘ﬁféfi“
‘tésted and certified as meeting required performance and quality levels.”
Apparently, both are inadequate in the State of S¥b Paulo at present,

* Some smaller- and medium-size industries have neither the necessary

resources nor the laboratory facilities to maintain a quality-control pro=

gFam on their products. Nor do they have workers and management trained to

“apply quality-control teéhniqﬁes; ﬂThefef6fé, a serious need exists for

a. A quality-control training program for industrial personnel;
b, Supplemental facilities necessary for the‘peffofmanéé'bf
prddﬂzi”téste; and
T Assistance in the methodology of"imprbﬁing“aﬁd’maiﬁﬁdihfﬁﬁ
product quality and productivity.

2. Science and Technology Project

The Science and Technology Project assigns to the CET the responsi~

"bility for interpreting national policy and providing policy planning
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and guidance, to_the, Seerecary ot Foonony, and Planning (SEB).; GET de-
’teggiqeshR &:D,priorities for the State of S8o Paulo. and .estahblishes
}siai&@ﬁi:,aa for allocating resources. . In general, it facilitates technical,
gqgngipeggiel.aesistanee_in,support_ofaeontracts.for technical assistance
hﬁ#Wﬁ9&%¥E495trY: the research institutes, and universities. Part.éﬁ.aaa
thigquppggt_iento)be directed towards the_gevelopmept of standards and ..
t»the eetablishment of testing and qualityfgontrol programs and facilities,.

;“V;pe:q§ye10pment‘oﬁpmateriele_research and testing facilities is under
the .technical direction of the, research institutes which are to provide .
‘the broad technical support, outlined in the Project, and, specifically, .
‘to support the p:opqeed etgndardization-and-eertifieation system, In.
this capacity the three large state research institutes are to function as
reference laboratories and are to coordinate a network of testing labora-
tpg;eegcregtedvfrom the existing structures of state-supported research
Anstitutes and centers of technology. These reference laboratories ar
tghQi;ptgiphtheaeapecity for testing complex systems and materials.and
are, to provide CET with guidarce on the development and ppomulgatiep,pi
stgte standards for materials and products, .

i1~ghe reference labo  ries are to (a). assist.CET in developing;and,.
%@p}e@entgng;egproduct;certifieation system; (b) encourage industry par=...
ticipation in that system by providing, in conjunction with the testing -
ieboretories, contract research and assistance in establishing quality-
control procedures and testing facilities; and (c) assist the smaller re-
search institutions that are selected to function as testing laboratories
by training personnel and counseling on acquisition of laboratory equip-

ment and the general methodology of testing methods and product tests,
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“Phe smallér research institutions selected to develop testing fa- "
cilities will function as testing laboratories in the planned certifica~
tion system. They are to counsel and assist industry in the implementation
éf’quality-control systems and to provide independent tests of industrial
and consumer products. The results-of these tests are to be submitted to

_the Yeference laboratories (and, it is assumed, to the manufacturers sub-
mitting the products for testing).

-‘  f““‘“’5"‘*’7*‘'m{‘e Science and Technology Project does not specify to what' extent
funds are’ to be made available to support the development of materials '
resea¥ch and testing facilities, nor specifically what fundd'are to'be '’
.psedffb purchase cépital equipment for testing facilities.

t¢ 57305 Comments and Recommendations

"47"As’ stated earlier, we believe that except for some small but never-
theless fundamental exceptions, the Science and Technology Project treats
the"development of materials research and testing facilities in a way that
. recognizes the needs of industry and proposes solutions that are workable
and’consistent with current and proposed natfonal and international har-
monization and certification schemes. Our primary exception is that the
Project is stated in terms of only the State of S¥o Paulo and its govern-
~ mental structure and, except for a minor reference to the national testihé
laboratories, it ignores existing federal regulations and structurés; and
those organizations recognized by the Government of Brazil, in' mattéts re=
lating to standards and certification.

The Project does not relate its standardization plan to the standards
program and certification system of the Brazilian Association of Technical

Standards (ABNT). This organization, formed in 1940, was recognized as a
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e ﬂpublicﬁserviceeagency ‘through Public Law 4150 on November: 21, 1962,
f‘:funct?bns ‘a8 a voluntary standardization effort, operating under consensus
procedures; and~provides the Brazilian membership a channel of participa-
- tiontin':the nontreaty international standards programs. Since 1962, all
purchases by the federal government have been required to meet the stan~
dardsiiof ABNT. . More recently, ABNT has initiated a certification system
whicﬁ;is:recoghized.by the Government of Brazil in its transactions,eahd3.
%%ibﬁgaining recognition in'the private sector, (e.g., insurance rates:are
lower when products used:are:tested and certified, and exhibit:the ABNT ©
'mark" of conformance),  i..n e SR docntutiba
1t l&hefpanel's‘sbecific*comments and ' recommendations on'the development
in the Project: of materials research:and testing facilities are as follows:
&ﬂiﬁ?vﬁ”T @, ' For the Project’ to be' fully effective; a much more precise
statement of objectives and policy must be‘madé‘by'the Government of the’
State of!S80 Paulo. This statement, of course, must be consistent with’”
. federal objectives and policies and it will undoubtedly require the modi-
fication:of:.certain present regulations that conflict with the improvemént
‘-and ‘maintenance of product quality. .One'of the'most effective quality- -
coiitrol devices.is a competitive market, and state policy and regulations
should strive to strengthen. this type of environment, : SRR
2ud 3 7'bs The standards developed and promulgated in the Project should
be under structure and procedures like that of ABNT and should not be des
veloped separately nor promulgated as state standards as is now specified
in the Project. Although there is active participation in the ABNT stan-
dards programs by industry of the State of Sao Paulo, there is also criti-

cism of the ABNT mechanism and procedures, Since an organization is only
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as good as its members and participants, strengthening ABNT by more active,
.effective industrial and governmental support and participation will not
only generate standards necessary for the State of S&o Paulo, but will
also strengthen the national standards program and the involvement in. . :
regulations for international standards.

c. The certification system detailed in the project is work
able, with the exceptions noted below, provided it is, or becomes, an
integral part of a national certification system, It could be implemented
as an adjunct to the ABNT system, or as a modification of the ABNT system,
whichever is necessary to achieve a truly national system. The resulting
system must be recognized by industry, government, and the certification

,:ystems of other countries and regional treaty organizationms.
%giﬂ_J;A_One exception to the scandardization plan concerns the reporting
. ofstest results, The reference laboratories establish criteria and meth-
odology for product testing; industry submits products for testing; and -
the testing laboratories perform tests and provide reports on the resulta;
+The.test results may then be submitted to the manufacturers and tﬁe ref~.
erence laboratories for information purposes. We believe they also should
be submitted to an independent third party for formal certification and :
authorization for the product to exhibit a "mark" of conformance. This "
r;third party could be a subcouncil of CET, a Certification Council; but
responsibility for the legal function of "licensing" and authorization
should be separate from the technical criteria and methodology. The reason
for this separation involves both product liability considerations and the
need to build into the system the kind of integrity and reliance on the
system that will be credible to consumer and user. Creditability is crucial

to the success of any certification system.



‘”wﬁdsﬁa.IherProject proposal also.omits the:follow-on‘effort and sudit'

méohanismssndﬁresponsibilities necessary to maintain quality levels.once
ttheyrhaveubeen established, :‘Product qualification based.upon: product; .
tests is only the initial.phase, snd;thefimplementation:of a quality-;

control system is necessary, but not: sufficient to maintain product
’&zgliticdtionrq;lhejtesting laboratories should have the responsibility,
tﬁerefore; ror‘auditing the continuing level of quali Ly by systematicxl&
rééié@ of quality:control recor\s, periodic retest of products, or spotﬂ |
éﬁ:éﬁé or the manufacturirg proc°ss.

d. The Project pronosal does not indicate which funds are to

1
i

be used to purchase capital equipment necessary to develop and support
the materials research and testing facilities effort. Since “there are '

i,u*

other feasible ways of funding these types of purchases, outside the Pro~
ject, we recommend tha* the funds avsilable to the Project not be used

DS 2 i B
for these purposes.

~Jection D... The Information System

<1y Needs of Industry

: An effective technical information system can facilitate -economic:de-
,velopment in Sao Paulo and Brazil, Information on.existing technology and
itechniques can help to stimulate new applications and uyoid redundant ra-
search and development, and thereby raise the performance level of ongoing
éngineering, developmznt, and research. Information on market specifica-
tions and restricticns can suggest opportunities for new or improved pro-
~duc's and for new points of distribution. Information on existing research
can assist the scientist or engineer attempting to discover a new process

or develop a new theory, and it can facilitsnte ccmmunication with others
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'doing related work. Accordingly, ‘a well-conceived information system is
potentially important in a project to promote economic progress through
science and technology.  An information system will be effective, however,

only if it is oriented toward industry's needs.

The prospects for "overkill" in information collection, processing;

‘s;d dissemination should be recognized and avoided., The amountq;t in;;;-'
‘;mation that might be accumulated by such a project is virtually limitie;s '
!Jand is prohibitively expensive. Consequently, it is necessary to identify

and to implement just those information projects that show the most promise

BT S

: for facilitating economic progress. Information projects should serve

YRG0 s Sl i T L B R R TR S e SR o peliar gad

‘ primarily the _users whoss activities fit most closely with the goals for
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: economic development that the project is. designed to facilitate--membersV‘l
R
of iadustry.
Information assumes value only when it has a careful orientation,
when it is interpreted from some point of view, and when it is used to |
“mske decisions or to guide useful activity. Thus, the basic design prin-"“
‘ciple 1s that an information system should support the state's high-
‘priority project plans or policies-~in this case, the Science and: Tech~
‘nology Project for S3o Paulo. The objectives of that Project, therefore,
should be used to evaluate the information system and to provide;priority
guidance for its implementation.
Based on this premise, we list our criteria for~eva1uatingiproposed
information projects (in priority order);
a. Does the information project directly promote economic pro-

gress of the state, as developed undar the S&o Paulo Project? (For ex~

ample, will an i{aformation project directly support the development,
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an export product? Extend the market for an existing one? Resulﬁﬂih

reduced costs for production?)

FE T
L

b. Does the information projeét”1ﬁ§r6§éaEﬁé*levéigaf*édﬁééfiﬁ

wzéién,'coordination, and integrationfahbnévgiifPhiti&iﬁéiinéfbigéniéaﬁians?:
“{An information system project éhould.1m5éé6é”ﬁﬁafiiﬂkégééyamO“gueléméﬁts
ofgih&uétry, the financial community; Ehgfréiéﬁfch:céhtere, and the univer-
ksity.) |

c. Does the information project add to the basic understanding

g%'m“iénce and techndlogy? (Informatiun system projects that support basic.
rzﬁearch,'provide"bacﬁgroundwinformationﬁfor:posdible future ‘developments,
jé%é?fﬁaféffé Bé“cohéideréd,léés’impbrtant.)‘ |

izt *“”7Informatibn‘prdjecﬁn“thét’score'weilfoﬁ*all*thfée*codntsﬁehould
“be’given the strongest support,’
WL G wethdn the framéﬁotk?Of“thesé'c:itéria;rtWOigeneralﬁclasses$0f

“§efvice can'be’defined;’

“F*(i)“vA*“éhefélL arposé”séientific and eéchnicalﬂinfotmacipn“;
service, | |
‘A modest range of services should be developed as a long-
term effort to provide industry, institute, and university users with~acces§
‘to' relevant journal articles, documents, and data bases that may have been
acquired in any part of the wo:ld. Such services will require information
.storage and retrieval, selective dissemination, and document distribution.
However, to reduce the overall cost of an expensive, comprehensive service
of this kind, information systems should provide only the most generally
useful services and should encourage maximum cooperation among existing

services,
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J(g)Q;A speclal-purpose, problem-oriented information

service;
Another type of information-analysis and systgm-imp}gﬂggr

-ation service, geared. to handle specific problem-oriented ingormation

ieeds,. should be closely, linked to R & D projects approved by CET. These

3 s et

wo_services are ot indspendent. The spectal seryice will dray from the
jeneral service and, in turn, will geperate infornacion to be fed back
.nto the general services,
2, The Plan’
The overall purpose of the information.system components is described
Lgingthefscience,ané'Technology Prpjethstﬁgement (referred to.in IV A of
that statément as '"'data resource operation''). Clearly, the total Project
trequires scientific and technological research information, patent and’
trademark information, and planning information,’if it is to be effective.
However, only general guidelines for meeting these information needs are
given in the document. These guidelines thus should be reviewed and made

..consistent with the general conclusions. and recommendations contained in

Part I of this report.

*This part of our report is based on information from the folluwing
sources:

- "Science and Technology Project." Statement prepared oy CET, re-
ceived 21 May 1972 (especially section IV). (Appendix B of this report,)

~ '"Technology Information System." Statement prepared by IPT, re-
ceived 23 May 1972.

- Resumd of "A Study of the Feasibility of Implantation of a System
of Specialized Information in the State of Sdo Paulo (SEIE)." Prepared
by Escola de ComunicagBes e Artes, received in February, 1972.

= Interviews with relevant parties in Sao Paulo 21 May - 26 May, 1972.



s wIWO,mOTS, 8PEGLELe, project proposals, have, been received in.support
6&;&!\%3999:@.12, proposal:..the Technological Information System Projeet
and, the, School of Communications.and Arts proposal. The Technological
services, training,ﬁgnd¢¢evglopmenc,of know7how., Synoptic in scope, it
requires both focusing aﬂd orqeriqg“of;prigrities before it can be oper-
gﬁ;gpg;.ﬂﬁpfﬁ;he{geveral_ipemsﬁof specific orientation given in the "end
,gs@;g"hcqnditionsfoutlined,inAthe proposal, we believe the most promising
are,.. ..
;direcﬁ,1nformatioﬂ¢support for research projects (Itemsld,

}e)cand;lase);

| .,development of data banks and corps of experts to:raid users’
onbggggific problems (Items 2a-b); and.
| (]jw i, = analysis of patent office data for planning purposes (Item
SA).gGTbeqe‘information projects, if. they support specific economic and
1ndu§trial development programs, are within the framework of the total
project, The Instituto de Pesquiaas,Tecnol5gicas personnel, who pre-
pared the report, appear to have the background and experience to
opegg;aéqhese projects succassfully.
e .5, I0@ School of Communications and Arts proposal has a different orienta-
tion, is based on that organization's 2 - 3 years of experience in running
a 500-node selective dissemination network and in providing document storage-
and-retrieval services. The project calls for linkages among all major
science and technology information centers in S¥o Paulo, and selected cen-

ters elsewhere. Their proposal is based on principles set forth in UNISIST,
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a’program for the establishment of a world science informatioﬁ‘system.*
This proposal needs to be coordinated with the Science and Technology"
Project and focused, especially during its early development, on pro<’
viding general scientific and technical information to those industiies

‘most likely to improve their exports through its use,

3. Comments and Recommendations

In general, the total budgetary commitment to’ "information: systems
appears to be too large. -As a rule of thumb;*perhaps*CET“éhbuld’dévéte
no more than 5 percent of its EDR budget to the systematic handling of
- technical information, Moreover,'our~1nvestigdtions reveal that there
is ample unused computet capacity available on the Campus of the Univer-
Usity of S80 Paulo. Accordingly, it is not recommended that USAID or CET
funds be used at thig time to buy or lease new computers, As stated

- edrlier, the state should acquire little new hardware unless it wil}
“lead to direct oy rather immediate support of approved projects or of” .
well-documented user needs,

" a. Organization Designs

It is recommended that three operating units be set up undef
‘the policy direction of the CET: (1) Special Information Services, '
:(2) ‘General Information Services, and (3) Computer Operations Services.

‘The’ services would relate to each other as shown in Figure 1,

*

UNESCO. "Final Report, Intergovernmental Conference for the Estab-
lishment of a Worid Science Information System, Paris, 4 - 8, October,
1971." Pparis; UNESCO, December, 1971, 60 PP.
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A CET Staff membéf“sHOuld”Be”abpbintéd coordinator for these
dgé}ééiﬁéeuﬁlté;ﬂwlthlthé\reépohsibility for fofmulatihg and implehénting
‘poltcies,

(1) The Special Information Services Unit would identify,

iaesiéh; implement, and maintain specific information systems to support
EEET-approved research and developmeht projects, especially those servihg
industry, and would provide CET and the Secretary of Planning with resource
information for planning and policy-making., The technical-information

systems project at IPT, because of its experience and composition, is



qualified to provide this service; and we therefore auggest that IPT be
responsible for operating the special- information services unit._

(2) The General Information Services Unit would be re-

'sponsible for coordinating activities among the research libraries, docu-'
mentation centers, universitiea, research institutes, and industrial
organizations with indexing, abstracting, and document-retrieval services;
Dissemination services would be provided to users in the network. A mech-
anism for integrating Sao Paulo 8 scientific information system with other
Brazilian and worldwide systems would also be set by this group.

This service unit would primarily emphasize (a) maintaining
linkages among existing library and documentation services, (b) providing
selective dissemination services, and (c) providing documents as requested
by users., An initial output of this,serviee should include an adequate
inventory of existing information resources in Brazil and elsewhere. Early
emphasis should be placed on securing and providing information to those
industries supported by the totallsﬁo Paulo Project.

Because of its background and experience, the group at the

I'School of Communications and Arts appears to be qualified to carry out this
service; We suggest that this university group be assigned the role under

_ CET policy control.

(3) A separate Computer Operations Services Unit should be

eetablished to support the information services. It would oversee hardware
usage and provide input and output services (keypunching, distribution of
forms, and so forth). This unit would fulfill that requirement for a special
administrative structure, which the history of most data-processing instal-

lations has shown is needed to manage the day-to-day operations of computers
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énd : pi‘;ﬁﬁ{?’!e&uipiiiéﬁtrfi %Eﬁéh&aﬁl‘séavedﬁ?iﬁ‘fdfﬁ\aéibm‘-é;rs tefisvprojedt should

3ﬁ;§g53 Bﬁdéét”fof“infotmﬁtiaﬁ processing, ‘and’this ‘unitiwould<be’respon=
s1b1&7€6¢  contracting and managing computerﬁtimeféndﬁother<facilitiés1
-Liké'the othéf gervice units, however, it would receive’policy guidance
from!QET. " "

by “Advisory Bqard‘

To succeed in a technical project, users, producers, and ‘other
interested parties must be able to:exchange information about wants,
‘needs, problems, and capacities. ‘They should be able to reach and main-
tain a mutual understanding about the project, To assure user participa-
Jtion in ‘the information system, we suggest an advisory board for' the °
pfb]éct; to include representatives from industry and other users as well
as the persons responsible for providing the information services, The
‘board should meet regularly, should probably have a revolving membership,
iand should reflect the natare of the information-analysis work current’ at
the ‘time,

¢, Industrial Extension Information Service

: 'Earlier, it was stated that information assumes value only through
ﬁ%ﬁﬂeﬁgéable interpretation, analysis, and use, the achievement of which
depends on an active, aggressive program to acquaint actual and potential
users with available services. For this purpose, we recommend an "indus-
trial extension" program patterned after the agricultural extension pro-
grams, There are two basic approaches for providing information-services
advice via industrial extension. One is by means of a "goneral' extension
agent who covers the entire range of services that CET offers, including

{nformation services, The other is through a special "information-services
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egenq?_whOrﬁrovides,the,information services of the CET subgroups, ;in
:24ther case, it is highly important that the extension agent be able to
talk with users on their own terms, that he understands the nature of
.,the user's problems and can assist .in the resolution of these problems,
The industrial extension agent should also train users and maintain,,.;
troubleshooting contact with them thf°“8h°3£ﬁ5§$§gg§§§§9n of their pro-
$J96t8.. |
o 34,ﬁ;Demonstration Projects

.Information saxv;ces,must:Quickly;dempns;patg“theigﬁqsgfuLneas
ﬁqgiqygnconcerned._quually,1mportant,'however,ﬁigdactual experience in
providing services., We recommend, therefore, that each service begin to
.develop and execute a demonstration project as soon as possible, Two
kinds. of projects should be considered:

.- (1) One principal demonstration project would be an infor-
mation project in direct support of an approved or proposed EDR project
sponsored by CET. This demonstration project might be concentrated in one of
the twe general areas of tbe‘Natiggal Develppment Plan--metallurgy or food
projects, Consideration should also. be given .to providing information-
Bystems support to the two projects for which loans have been made--the
.pineapple project and the tomato project--or to one of the other proposed
Pprojects, such as "Standardization and Quality Control," "Packaging Mater=-
-ials and Containers," "Niobium Base Products," '"Weathering Steels,'" "Surface
Quality for the Steel Sheects," or "Explosive Cladding, Forming, and Welding."
If resources permit, two projects should be undertaken for comparison pur-
poses. The demonstration project should involve both the general and the
special information services so that the strengths and weaknesses of both

services are revealed at an early date,



) (2) *A¥dekond" dstions tration §Pojact enhe shbild betext®
fpiared is the pobsibi1itygéfﬂdéﬁélbpiﬁg”dﬁﬁfbjéét”ﬁiﬁh the Fedéral ?ﬁﬁen£7
ﬁbfficéﬁtéﬁ#tbvidéupatentfinfbrmétiohfférf1ndhstriél‘fifms and'gummary |

planning information for the ‘Secretary of Planning. Data acquired'in”
. compliance with-the recent law requiring that all royalties ‘on 'intérfia-
k*tidnak*céntractstbe*reportedhﬁo the patent office possibly COUId"BéVFG

éumﬁatized to indicate where foreign technology is being used,: Thesé’

datd'might .also 'suggest areas for technological development

v:+@,;! Initial Consultants and Advisors

ek

.+ After the demonstration projects are selected (or at least’po-
tcntiak-posstbiliries are identified), some foreign consultation may be
usefulntO»aid“in developing and executing the project, to identify neces-
sary hardware, software, and indigenous personnel, and to suggest other
consultants who might be of use. Any such consultants, however, should
have actual experience in developing and running specialized information
services, and their interest should be application-oriented,

-Other Information Projects To Consider

(1) Export-Marketing Information Support. A distinction '

shotrld . be made between '"market" and "marketing" information. Market in-
fotmation refers to the broad general demand for a product or service. Data
on'markets alone will indicate the general sales potential in a certain re=-

gion, It will not specify who will buy products, with what specification, B

*
This project is consistent with item IV A.1.b. of the CET Project
statement and item 5a of the IPT statement, This would be a special in-
. formation project.
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at what time, and under what circumstances. Marketing information, on
the other hand, seeks to answer these questions,

Brazil's export revenues are the sum of individual sales

by Brazilian industry to specific customers, A program for marketing-
‘information support would help identify specific customers who require
or desire a particular, differentiated product with prescribed specifi-
cations, in prescribed quantities, at prescribed prices, at prescribed
times, in prescribed locations, under prescribed conditions, and with:
certain ancillary services provided. 1In addition to the buyers' prefer-
..ences, each recipient country has legal standards (for example, regula-
égiopa,concerning tﬁe inflammable nature of materials), and an effective
tmprkeﬁing-information system would include these legal restrictions,
.consumer preferences, and other economic factors.

During the import-substitution era, Brazilian business was
sheltered from the marketplace and did not fully develop a market intelli-
gence capability; yet such intelligence is now vital for increasing exports
and developing new markets, Consequently, CET should develop marketingf
:§pformation systems in promising export areas, Such a marketing intelli-
~gence program would require market researchland investigation capabilities
as well as data processing support, Working in cooperation with qualified
@grket research personnel, the special information services group could
lpgpvide the required marketing-information gupport,

(2) Research-Management Information Support, Elsewhere in

this report the need for program, project, and budgetary management, and
management control, is discussed. These important management functions

can be greatly facilitated with the aid of a research-management information
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ptem; that ilsi.designed o Informithe CET:andsopératingiunits ‘asi‘tovthe =
BEAtus,iof; projects.: . The, specialt information ‘systems groiip-couldsalaciv
SQW@S’ #hé,e;% needs,::

Liz8. -Other Initial Steps: for Promoting:the Success:of Infor=i:

‘;gation.Services,5

,ToaprovideJmaximum,Support;fqr¢thegs30sPaulo'Prbject;ﬁtheaintA_‘
' férmation units just described should also undertake.the folldwingﬁacéﬁg }
‘tivities:, | |
(ILR;the andApﬁblish.anvinventqry.of:1nform§tiqn rdsoutces 
aﬁd;ngngctq:y_ofgexpertsgin selected. fields, .
fuves wmi= o:o0i(2)° Plan and carry out a seminar that will-involve -all#
gg;enpially:interested parties in discussions and-exchanges of ideas ‘about
..information.services, Depending upon the resuits;of;thefseminar,ithe:-
units might ;lso provide for continuing periodic activities of this kind.
| (3) Identify industry trade journals, application journals,
iﬁytemq;pn,management, and case illustrations that would be useful to prac-
tieing .industrialists,
(4) Develop a simple information system on the literature
of computérs and information systems,

..h. - Some Comments on the Motivational Assumptions in Information

;Systems ..

. The critical factor in any information system is its people, not

,-1ts hardware or its programs. Thus, an information system should focus on
the problems and requirements, present and potential, of its users, The

users, furthermore, should be trained to employ the system properly and to

understand the assumptions that underlie the data being received., Without
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effective cooperation between the users and the informatigp centers’ and
continual feedback between them, the information sysﬁem wiil ~roduce too
much irrelevant data and too little relevant data. Under such circum-
stances, the client loses his motivation to use the system, and the sys-
tem ceases to serve those it was designed to help. Maintaining user mo-
tivation, therefore, is a key objective that the industrial extension
program should accomplish, -

In a similar manner, those who contribute data and expertise’
gcquthe system:(abstracts, ‘documents; financial transactions, estimaﬁes,
etc,) should be motivated toé.beiaccurate; comprehensive, and timely,®
Since most contributors will have competing demands for their time and
»talent, they must be rewarded in:ways ﬁhatfmaintainftheir-continuar and
effective participation.f'Rare1y7w111 theuin1tia1 enthusiasm for contrib-
iuting to an information system'be sustained thréughout its life,“andfs§me
.formal incentive system is.normally reqdired;'!Condequently, we recommend
~that some  form of incentive be incorporated for experts in scientific and

technical fields who are contributing on a part-time%bbsie;to‘the*ihfdr%
amanionvaystems project.

i. Concluding Remarks

In summary, we recommend that information systems components be
integral part of the Science and Technology Project. We strongly suggest

that these components begin at a modest level; that they be developed for

an

specific projects rclated to the overall goals of the state and‘nation; and

that they build and expand on the basis of positive experience gained from

the initial steps. Maximum use should be made of existing equipment with
unused capacity and of other available information resources within the

State of S8o Paulo.
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APPENDIX A

Meeting Agenda
AD Hbc ADVISORY 'PANEL TO CONSIDER PLANS FOR AN ‘INTEGRATED PROGRAM
“‘TO 'UTILIZE SCIENCE AND TECHNOLOGY IN SAO PAULO'S DEVELOPMENT
May 21 - 30, 1972

s’é’o Paulo, Brazil

Sunday, May 21, 1972

7:00 = 9:00 p.m, Reception by the Secretary of Econom)
and Planning of ‘State of S&o Paulo
‘Professor Miguel Colasuonno

Monday, May'22; 1972

......

8:30°5 - 9:00-a;m. Welcoming Address by the Governor
of the State of Sao Paulo '
Dr. Laudo Natel

9:30 '~ 12:30 p.n Project Description and Discussion
Mr. Owen Lustig, USAID/Brazil

12430%3° 3:00%p, m Lunch with the Council of Technology
of the State of S&o Paulo

3:00 - 5:30 p.m, Economics of the State of 880 Paulo
Dr. Alfonso Celso Pastore

' Tuesday, May 23, 1972

9:00 ~ 9:30 a.m, Welcome to the Institute of . Technolo
Dr. Alberto de Castro

9:30 - 12:00 a.t " Group A: Standards and the Proposed
Reference Laboratories, Institute of
Technology

Dr. Paulo Sérgio da Silva

Group B: Financing for the Science
and Technology Preject

Dr. Americo Campiglia, President,
S%o Paulo State Development Bank

Group C: Information Program for tile
Science and Technology Project

D-. José Luis Junqueira, Institute of
Technology



12:00 ~ 3:00 p.m,

3:00 - 5:30 p.m,

Wednesday, May 24, 1972

. 9:00 -.12:00.a.m, .

12:30 - 3:00 p.m,

3:00§é 5:30 pom,

Thursday, May 25, 1972

b

......

‘iO:OO - lZ;bO‘Q;mA

12:30 - 2:30 pm.

433U = 5:30 pem,

Friday, May 26, 1972

Rio de Janeiro, Brazil

Saturday, May Zi, 1972

Sunday, May 28, 1972

Monday, May 29, 1972

Tuesday, May 30, 1972

9:00 - 12:00 a.m.
2:30 -~ 5:30 p.m,

62 .

* Lunch with Staff of the Institute of

Technology

Executive Session of the Panel

~‘;Meécing with Representatives from In=
. . dustry (Mechanics) - State Federation
.. of Industries '

" Lunch with Officers and Members of the

State Federation of Industries

Meeting with Representatives of Indus-
try (Metallurgy)

Food Technology Program for the Science
and Technology Project - Campinas, S%o
Paulo '

Dr. Agide Gorgatti Netto, Food Technology
Institute '

Lunch with Representatives from Food
Industry

Agricultural Research in S0 Paulo

- Dr. Popilio Angelo Cavalerti, Agronomic-

Institute of Campinas

Executive Session of the Panel

Executive Session of theUPanel» |

Executive Session of the Panel

Executive Session of the Panel

Executive Session of the Panel

Report of Panel to Mission Directo
USAID/Brazil and Staff
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"APPENDIX B,

"SCIENCE AND TECHNOLOGY" PROJECT

The following memorandum was presented for review to the Ad Hoe
Advisory Panel To Consider Plans for an Integrated Program To Utilize
Science and Technology in S3o Paulo's Development on May 21, 1972, by
the United States Agency for International Development:Mission-in::i:
Brazil.
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SUMHKRY”?

Science and technolbgyuhaatbecome'widely recognized in ‘Bragil ‘as;ione
of the most important aspects of the development process. At present,
h.’ "’Rf, Setive 48 A‘ H,i‘ O T P S RN T *

however, there ie a lack of articulation between the univereitiee, re-

:“t RENEE .i':v REED e v,r RPN

search institutes and the productive sectors which clearly complicatee

the formulation and execution of science and technology linked to the
development effort. The succeeding sections in this paper describe a
hyetem?designedvtoxcreateslinkages:between the producers: and ‘consumers

5}1Eechnology in' the State: of S%o: Paulo

In Part II of the paper, there is a brief description of the problem

&nd-aishort 'narrative on the system; -

Part TII reviewe the rolea of the Secretariat of Economy and Plenning,
the State Council of Technology in planning end evaluating programa

in science and technology.

Part IV describes the infrastructure which consists of an information
resource operation designed to provide meaningful data for the planning

process, and the development of reference and testing laboratories.

V‘Part V focuses on the financial mechanisms created to stimulate the

;fplanning and execution of research and development projects for indnee"

- try and agro industry,

Part VI identifies the role of the universities and research institu-
tions in the research and development process and suggests programs de=

signed to strengthen the capacity of these institutions.
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Part VII highlights these points within the syscem wnere rorqggqqgerh1 .

‘nical assistance could make a. significant impact.;

y

Fidelly, the annexes present e series of sub-projects which have been
submitted to the Council of Technology by various research idetitdtions
participating 1n the project. These are included to help elucidet: the
ddtute of the system.

wmtusnould be:stated. at the vucose: Luat:tne daesign:of this. program is

ac best tentative, There are;partsgwithinzthe system which need further

_elerification.

Although we were unable to locate any: precedents which. would: heve been
helpful in formulating the system, we believe that the systemvand'pro-

Ject described represent a vaiia approach to the problem,
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T3, STATRMENT O¥ PROBLEN AND. PROPOSED SOLUTION,
\, . THE PROBLEM

Industry in Brazil developgdagnd‘purtu:ed behind protective screens

of import substitution policies or through special inducements at-

vtféétiﬁé subsidiaries of fdreiénéowned corporations. These poli-
Véiesfencouraged the development of Brazil's industrial infrastruc-
fjt:u;;‘e,;andi bfdught about éignificant increases in production facil -
'ifiés. Indéed,kthé economy prospered under these circumstances,

‘fhé probiém is that the number of opportunities for the develop-

ment of'imbﬂrt substitution industries decreased significantly,

Moreqyergﬁﬁﬁ;axresqlt of the protective tariff devices, there was

TR IEY

I;Pﬁ;gi;pgentive_fo: industry to lower costs by adapting new or

#

S

;; lmproved. technologies to'the special characteristics of Brazilian
mL@P°; and Capital, nor to develop new processes and products, Now
.in the face of the need to expand the internal and export markets,
- to improve quality of products, lower production costs, and to de-
velop new products, much of the Brazilian industry has become tech-

nologicaliy obsolete,

University departments of science and:technologythqéfcould pro-
vide research zssistance to the centers of technology and industry
.are presently highly academic with only minor emphasis on research,
Centers of technology which derive most of their support from the
public sector are un-aggressive in pursuing industrial research
contracts. In short, much of Brazilian industry seems essentially

uninstructed on the value of research and development, and unaware
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‘of the nascent capabilities in the universities and centers of!

technology, while the latter pursue a variety of interests which

are only indirectly concerned with development goals.

?hefg are a number of major factors, which in addition to those
c%ggq gkgyg‘hégg tended to inhibit the process of link;ng in-
dfggépyg sc;gntific aqd technological potential to the develop-
qggé_ﬁ;ggéss. Foremost among these is the lack of a# appropriate
;iahn}ng infrastructure to formulate policy and to rationalize
?h?,r¢°°“r°e3 allocated to these sectors, The second is the ab-

lence of institutional arrangements designed to link the univer-

sities, centers of technology and industry into a dynamic system

producing pure and applied research, marketing research, inventions

development design, tooling, production and marketing. Finally,
there ‘are intrinsic weaknesses in.terms of human and financial
resources within the university institutes, centers of technology,

and‘ extension services where scientific and technological activi-

‘ties 'are conducted,

DESCRIPTION OF SYSTEM

The system is designed to:

1. Assure a planning process which identifies problems in indus-
try and agriculture, assesses the role of science and technol-
ogy in resolving the problem and assists in the preparation of
projects to resolve the bottlenecks.

2, Assure the rapid feedback of information into the planning
process through continuous assessment of economic trends,

market perspectives, etc,
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Provide for the collectiontandidissemination ‘of ‘information
{t676¢1entists; industrialists, and planners'on scientific
‘and: technological data deriving from state, national and

international sources,

i~ Encourage industrial firms to contact [;ontrac£7 research

“and development projects which will accelerate development.

- Assure that the research institutes, planners, and scientists

are sensitive to the practical needs and problems of local
industry and provide in addition to research, such technical
services, necessary to small and medium industry, as scien-
tific,lengineering, marketing and socio-economic investiga-
tions, and a range of other servicq£§7 to augment the tech-

nical and managerial competence of individual enterprises,
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«IIX... PLANNING AND EVALUATION PROCESS

‘A,

THE ROLE OF THE SECRETARY OF ECONOMY AND PLANNING

1.

‘é;

:J 3'

The Secretary, in S&o Paulo, plays the role of bteu «
Secretary of Planning and a Secretary of Industry, In‘
the planning role the secretariat is responsible for
the planning process which establishes the budgetary
limitations for each secretariat and culminates in the
submission of a state budget to the legislature. As a
secretariat for industry, the Secretary of Planning is
responsible for the development and implementation of

programs designed to assist industry increase its out-

. put,

Oﬁé of the major purposes of this project is to assist

the secretariat develop a planning process which com=
bines science planning with development planning to
assure that scientific and technological resources are
utilized to further industrial and agricultural develop-v

ment in the State of S&0 Paulo.

To initiate this process, the Secretary of Planning has

selected two general areas from‘the National Development
Plan, namely, metallurgy and the industrialization of food
products as two of the priority sectors to be assisted by
the universities and research institutes through this pro-
Ject, A third area is being considered at this time and

once selected would form part of this project.
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EoTaéaqré&that?thfsmpfbcess1iaaproperlygintégratédginto,
hhé?sttucfufeaofithé~statemgovernmenc,wa:high level
council of téchnology:was:recently invested by the

+gtate -government..

B, IHE ROLK O THE COUNCIL OF SCIENCE AND TECHNOLOGY (CET)

lf ’The Council is presided over by the Secretary of Planning
and made up of representatives from the state secretari=-
ats, Universities, Centers of Technology and the Indus-
:tfial Assoclations. It is in the process of hiring pro-
‘fessionals to staff planning and evaluation units and an
executive unit which would assist, plan, evaluate and
adninister state programs designed to link supply and

demand for science and technology.

2, The basic functions of the Council are:

‘a. interpret national policy, determine R&D priorities
for State of S¥o Paulo, and provide overall policy
planning and guidance to the SEP}

.b; establish criteria for resource allocation to the
line secretariats, research institutes, university
departments;

c. evaluate the socio-economic implications as well as
the efficiency, effectiveness und significance of
scientific and technological programs in the state,
and redesign projects or programs funds for new re-

search and development projects as {adicated;
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;déuﬁorgaﬁizgﬂspecific conventional and non-conventional

| ftraining programs designed to increase the states'
‘capacity to absorb technology;

e, facilitate technical and financial assistance to in-
dustry and agriculture by supporting contracts between
Iresearch institutes and industry and agriculture (through
BADESP) both in the state and outside the State of S&o
Paulo;

t;f“uuintaiu liaison with the Federal Ministries and the

| ‘National‘Reéearch Council on the State of S&o Paulo;s
actiﬁities in science and technology;

8. promote better communications among the producers and

. the users of technology;

h. provide a counseling service to industrial and agri-

cultural fitms un indigenous research capabilities

- a8 well as on worldwide availabilities of technolo-

-gles;

1. councel the secretariat on the development of standards

- for industrial and agro industrial products,

fﬁevcouncil would derive support for these functions
through the development of & Data Resource Operation,
which would function under the policy guidance of the
Secretariat of Planning, and a Science Policy and Research
Management program which will be developed within the

university,



4NN?Undertthiarprogtam. the'ﬁouncil'agfirat ﬁtep would be to

D

uhire a: ataff of*profeasionals to . assist in the planning
;and evaluation process,:. Subaequently, an on-the-job
vtraining program will be designed and implemented by the
Science Policy and Research Management group, which will
glso be established uﬁder this project, and an appropriate

U.S. contractor group.

In:the early stages of the project, this. mixed group will
also.serve as an advisory body. to the.Council and the

Secretary of Planning,

T;::aAQisory bﬁdy'wiii be cbmposed b}bﬁhe science policy
;h& fésearch managemenﬁ staff, and a :eﬁfésentative of
Ehe U;S. contractor group working in tandem with tﬁe
support staff of the CET to:

a. assist the CET in determining th; research priorities

.-and policies;

b assist the CET in the development of a decision-
making process to rationalize allocation of resources
for science and technology with the state budget;
aesiat the CET and BADESP in formulating criteria
Eor project selection and evaluation'
188ist the CET in proposing specific fiscal incentives
ind economic orientation, particu:arly in the establish-

1ent of policies on the transfer of technology; and
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‘@, Jassist the CET in establishing the prOper’linkage*.] 
among all pertinent parts of the system, including -
the information program, research management,

national and international organizations, etc.

6. In the first two years the advisory body to the Council
will assist in establishing the proper teghﬁical and ad-
minidtrative routines for‘the CET. Upon the expiration
tof this period it is expected that the Council will have
the technical c-mpetence to atteid the needs of the
governmental, industrial, academic and technological
cpmgunitigs. From the third year on, the CET would
jgééﬁqe the fﬁll responsibility for the technicnl and

administrative coordination of the program,

7. In the meantime, the CET has selected two leading re-
searcﬁ institutes in the State of S%o Paulo, namely, IPT
and ITAL, which could serve to assist in linking smaller
centers of technology to the universi*; structure on one

hand and industry and sgro industry on the other,

C. !RESEARCH MANAGEMENT AND SCIENCE POLICY PROGRAM

- v‘l. The lack of managerial capacity is a critical problem
in both the research centers of the State of 3%o Paulo
and in industry, The research institutions are unable
to perform market studies, project evaluation, cost-

benefit analysis, etc., and seldom, if ever, contract
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the'ihstitutions which could provide theae,serQice;;’
?Eké@bf for the multi-national and some of the large
Brazilian firms, industrial firms have no appreciatior
?fo‘fhéYPOtential applications’ of either moderﬁ‘manae-

“gérial or production teéchnologles.

gﬁ;m%}gi}y,\mogyrqf the budgetary decisions made by the
A?gg;éféfiags in ﬁhe Area of Séience andvTechnology afé
bgsed on impress;ons ;ather_than the empirical tfends
;q»thg economy. Foundatioﬁs and other institutions,
éqpported:indirectly by‘thé state suffer the same

weaknesses,

-2, The 'program on Research Management and Science Policy
will be composed of an interdisciplinary group of scien-

tists, engineers, economiéts, sociologists and admin- .

istrators to perform the following tasks:

a.’ Training and Extension: 1Initially the pfogram wills‘
offer short courses and on-the-job training to the |
supporting staff of the CET. At the same time the
staff will develop short-term courses and seminars
on the management of research institutes for the
directors, and administrators, of univefsity re-
search institutes and centers of technology. As the
program progresses, the ream will;

1) deveiop seminars bringing together representa-

tives from industry, research institutions,



;dg&glopment hanks, universities and government
1aggpc1ep for simulation and games based upon
-existing problems;

.2), .prepare one semester postgraduate course for .
degslneers<and scientists on thgtmgnagemenfiqé;
research programs'

§5§ develop an industrial extension service designed
to aaeist indvstrial and agro 1ndustrial firms
‘fmﬁiadt modern uanagement systems which are
sanéft1Ve"to téchnologicbl factors affecting
the ‘present and future of the firms; and

4) assisting industry acquire pertinent economid
. data and market analyses, particularly benefiﬁ/
ggs;lanalngq on the 1m§1amentation of new pro-
‘pdsdeg and market perspectives on the develop-'
ment of new products.

b:”‘Rosearch: This group aleolwilllqrganize small inter.

4:d1qcip11nary teacis deriving from postgraduate depar't.
ments within the university to perform research on
problems in areas of science policy such as on poli-
.cies for the transfer of technology, planaing, tech~

nological forecesting, etc.

3l ‘ﬁhd program will be located at the School of Economics and

Administration {n the University of SRo Paulo and will con-

!

liat of an interdisciplinary team of 5-6 Brazilian researchers,
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- Long= and short-term technical experts will be provided

‘by the AID loan.

ok
ok

WA.~;In;tia11y, the staff will be supported by . the Secretary
of Economy and Plannipg through a university contract
which would provide supplementary salaries, student
grants and administrative overhead costs, In the
second year of the program these costs will be shared
by the university and by contracted training and re-
search projects, except that foreign experts will con-'

tinue to be provided by this loan project.

3. A specialized library on research management and science
- pg}icy will be organized to support this aspect of the
program. Boqks and periodicals required for the library
will be provided through the loan project. Subsequently
this program would have access to the information ac~
quired by the data resource operation also to be es-

tablished under this project.

:6}“This pr- ject will also provide short-term and long-term
training grants in the U.S and third countries for pro-
fessionals to improve the quality of the Science Policy

and Resecarch Management Program.
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1V, INFRASTRUCTURE FOR PROGRAMS IN SCIFNCE AND TECHNQLOGY

A. DEVELOPMENT OF DATA RESOURCE OPERATION

This facility will serve under the policy direction of 

~ the Council of Science and Technology and under the

" ‘technical direction of the technological institute or
center under which the operation is established, The
purpose of this operation is to perform three basic
functions which would subsequently be tied in with

‘the national information network currently being plaﬁﬁéa’

by the Federal Government.,

The functions are:

‘. “¢dollect dhd disseminate or provide access to in-
formatioi on scientific and technological research
vhich would derive from state, national, and inter-

“flational sources to university inntitutes, centers
" of technology and industry;
'b. collect and disseminate information on patents,
trademarks, etc., hy establishing a linkage with
_the data bank of the National Industrial Property
Office to assist industrial and agricultural firms
in search of new and improved technologies;

€. collect and process data which could be used as an
analytical base by the planning unit in the Council
of Science and Technology to make technological

forecasts both in terms of developing and adapting



“indistrial processes ‘gnd ‘in ‘Cevifs "of ‘projecting

‘process and product trends into ‘{ddad ‘for new pro-

)
T

ducts and processes which could ‘be ‘Yesearched and

developed in the coming yéars,

2, The AID loan would provide short-term’coqsultants as ra

el oo

quired during the life of the project to assist the sta
to plan and organize the data resource operation. It i

{expected that these consultants would:

o

“a.” examine the feasibility of the information project;
‘b, assist in planning hardware and software require-
TR

‘ménts for each of the three sub-systems as they

“apply to the State of 5&o Paulo.

LT

. assist, plan and organize in-service and foreign
training programs for the operators and users of
the systems;

. prepare a course of action which the state should -

follow to integrate their systems with national

and international data sources,

'“B. " DEVELOPMENT OF MATERIALS RESEARCH AND TESTING FACILITIES

1.

This service will be developed, supported and maintained
by the Council of Science and Technology but would be
subjected to the technical direction of the institutes
within which the facilities are established. The es-
sential role of this service is to recommend to the CET

the ste~dards, weights and measures, which should be
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8et on materials and products; provide guidelines to
industry on quality controls; and to provide the Council
of Science and Technology, and industry, with continuous
evaluation (tests) of finished products and materials
which would assist in designing or redesigning research
;;hJ devé1opmeﬁt projects, and in improving the quality

"of products,

2, These services would complement but not duplicate the
facilities provided by the National Iegting Laboratories,
At present, the National Testing Laboratories lack physical
facilities, and are burdened with legal inadequacies which
Inhibit the development of a national system of standards,
reights and measures, There are positive steps which could
‘e taken to assist industry establish quality controls, and
which could, notwithstanding legal and logistical impedi-
fMments, also assist in the development of a national system |

of standards, weights and measures,

3. Under this project, a network of testing laboratories wi_ _
.-be created within the existing structures of state sup~-
,ﬁértg& research institutes and centers of technology. The
efforts of this network would be coordinated by three large
reference laboratories which would be establighed by this
project in three of the larger state-owned research insti-
tutions. The reference laboratories will perform the fol- ,

lowing functions;
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gr beest csmﬁlex’sjstems'add‘mafeii&lbﬁfo:ﬁétaﬁdarde v
‘and quality control;
provide CET with recommendations ‘on the establish-
ment and promulgation of standards and minimum
“specifications for materials and products;
"assist the CET develop and implement a system to
“certify ‘that products and materials conform to the
‘minimum standards and specifications promulgated
by the state;
‘assist industry in the state and out of it in the
edtablishment of quality control systems and/or
“the development or improvement of testing labor-
:étories, and on the standards and specifications
‘required for products in foreign markets;
assist smaller research institutes in developing
testing laboratories by training their personnel,
“counseling on acquisition of appropriate laborato:
héqdipment, providing orientation on research and
“testing methodologies, and in assisting these cen-
“ters to find contract work with industry and govern-
ment;
assist the government and research institutions in
resolving differences between laboratories regard=-

ing standards and quality of materials.
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As indicated, testing laboratories would also be crcatodf
in the smaller research institutions and centers of
technology. For the most part, the functions of these
laboratorics would be to test materials and finished
products for industry, and to develop small extension
services designed to assist small and medium industry
..:in the implantation of quality control systems, Hence,

- .the basic functions of the testing laboratories would

be:

+ 8, ;counsel and assist industrial and agro 1ndustrial

@,ﬁirms on the development of quality control systéms;’

%gbqu,provide independent tests of materials and finishéd;

, products for industry and government; .

G+ . provide the reference laboratories with the féguiﬁé

;:0f the tests of materials and products made by the
testing laboratories.

At this point, two of the three inetitutions which will
ultimately serve as reference laboratories have been
selected, These are The Food Technology Institute (ITAL)
in Campinas and the Institute for Technological Research
(IPT) in S¥o Paulo. The latter will be operating in
mechanics and metallurgy; the former in food technology.
A third institute will be chosen in the not too distant
future. Institutes to develop testing laboratories have

not been selected,
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‘6..15;}_;:'111'3",~|;ec§ggl,¢al assistance, laboratory equipment.an %m f“-v"

grence materials which would be provided by the AID

loan are described in the succeeding section.
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V. FINANCIAL SUPPORT FOR RESEARCH AND DEVELOPMENT

A.

SUMMARY; Resources which will be mobilized by the system to
link science and technology to development objectives would de-
rive from three major sources. The Universities, and Centers of
Technologies would continue to be subsidized by budget allocation
from the state and federal governments. Additionally undér this
project the government would, in certain instances, become a
client of the universities and research institutes. Tndustry
would be provided with fiscal incentives to stimulate research
and development, and would be supported in the implantation of
new or improved technologies by the State Development Bank and
the Commercial Banking System. Finally, research institutes and

centers of technology would be tied in to industry and agriculture

'by a fund which would provide loans to industry and government to

subcontract research entities for research and development projects.

FUND_FOR SCIENCE AND TECHNOLOGY: Under this project the Government
of the State of Sdo Paulo, authorized the Development Bank of the
State of Sdo Paulo (BADESP), to establish a revolving fund for
science and technology. The purpose of this fund is to: (1) fi-
nance research and development projects for industrial and agri-
cultural firms which would, in turn, be sub-contracted to univer-
sities and research institutes for execution; 2) contract research
institutes, centers of technology and university departments to
accomplish research with high probabilities of successful use

by industry and agriculture; and 3) to facilitate the prompt
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¢29f¢h°°° of equipment and commodities required byxthe research -

;;;;itutes and centers of techneclogy to implement research and

develcpment projects contracted by industry,

"LV Initially, the fund will be capitalized by resources pro-
vided by the federal and the state governments, Approxi-
mately 15 million dollars have already been provided by the
federal government to start the fund. These funds will be
repassed to industrial and agricultural firms throughout
Brazil for rescarch and development projects. Funds pro=

~vided by the state government would be credited to the
account of firms directly operating in the state and/or
repassed to university research institutes and centers of
technology. It is anticipated that most of the funds would
be recapitalized through repayments of principal and inter-
est by the industrial and agricultural firms participating
iﬁ the project. A significant amount, nonetheless, partic=
ularly in the early years of the project, would have to be
repaid to the fund from the budgets of the GOB and the State
of 53 Paulo,

2. Flinancing research and development projects for industrial or
agro industrial firms would include funds for:

- laboratory work;

= development of prototypes of pilot-scale models;

= economic feasibility studies;

= purchase and adaptation of required industrial equipment;

and



-achnical assistance to firms which are in a position

0 support their own laboratories.

The project would make distinctions between development

of pilot-scale models and the implantztion of industrial
equipment, particularly in terms of source of financing,
.For example, purchase of industrial equipment for pilot-
scale models could be financed through the fund. However,
the purchase of industrial equipment for industry which
might have been recommended through the research and de-
velopment process would be financed through their funds at
commercial rates of interest, Except as explained below,

however, the details have not been worked out.

53; Tho charts in the annex illustrate the process involved in
financing projects. They are based upon the four types of
‘equests for research and development projects:

. the firm requests funds for work in its own laboratory;

. the firm requests funds to finance assistance of a re-
search institution, center of technology, or university
department;

» a research institute develops 4 project proposal;

' a university department or univarsity-affiliated research

':1natitute prepares a proposal for a development-oriented

pure research project.

4, 1In all four of these cases, research could, i{f the projects

meet the selaction criteria, be financed through the revolving
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fund mechanism. When tha'proposals are made by the firms,

a technician from an appropriate reseércﬁiiﬁétitute would

be assigned to assist develop the proposal into a project,
The project, depending upon its nature could be divided
into several phases in such a way that financing phase 2

would depend upon the success of phase 1, etc, For example:

‘a project which required a package, including feasibility
- study, development of a prototype, and the adaptation of

-the imported equipment could be submitted individually.

The technician would assist the firm in making these de=-
cisions. 1In either case, a three-way contract and loan

document bind would be developed by the bank to provide

‘the funds, the research institute to perform the research,
- and the firm to repay the loan, Projects presented by uni-

.versities and research institutes are in sections C and D.

As indicated above, the project would also provide funds for
certain equipment costs, Fdr university research institutes
and centers of technology, for example, the science and tech-
nology fund could be used to modernize laboratory equipment,
In this context, government sponsored research entities

could make applications to purchase locally or to import
equipment required to implement development-oriented re-
search projects. Funds authorized for this purpose would
require the prior approval of the State Government, {i.e.,

the Council of Technology, the Secretary of Economy and
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Planning. The state government would be required to reim-
burse tﬁe fund for these expenditures on an annual basis,
Additionally, this portion of the fund would be continuously
recapitalized by & system to be designed which would allow
the fund to retain equipment costs amortized through the

contracts between research institutes and industry,

JCi%' FUNDS_FROM THE FEDERAL BUDGET: The GOB, in mid-March, provided

approximately 15 million dollars to the State of S&o Paulo‘to
start the revolving fund, Additionally, diascussions are under
way with Sfo Paulo officials and the Ministries of Agriculture
- and Industry and Commerce to provide funds for specific projects,
~outside the State of S¥o Paulo, which would be carefully articu- |
“lated with this project, For example, project proposals pfé-
sented by research institutes outside the State of S0 Paulo
‘could be financed by BADESP from the funds provided by the fed-
gral ggvernment. In order to assure continuation of the fund,
however, the federal government would have to assure that funds
expended in this way would be replenished. Without these arrange-
ments the funds already provided by the federal government would
.have to be applied exclusively to proposals from industrial or
‘agro industrial firms in Brazil. 1In any event, the Ministries
of Planning, Finance, Agriculture and Industry and Comerce are
encouraging the development of this project. Specific details
concerning their inputs into the project have not yet been worked ,

out.
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m”ég&!ﬂEDSLPROH<THB}SEATE‘B!BEE‘:i Funds allocated to projects in

ﬁséiénca and technolog: through thalsta;a,budgép.orevaubjact
"to;the approval of the Secretary of Planning.  For the most
:part, however, projects submitted to the Secrestariat are

-gpproved‘mostly on the basis of availability of fdﬁda,' This

project will provide the Secretariat with a means of rank,
orﬁering projects submitted by line secretariats in accordunce

with the development merits of each prpject.

'Aﬁditionally, hdwever, thiédprbject would require;the State of

Sﬁb Paulo t:0 set aside funds to capitaiize the revolving fund

in FADESP. It could also require the state to recapitalize the
fund in those cases where research institutes have undertaken
?eaearch and development projects or purchased laboratory equip-
ment through the fund, The'firet generaﬁion funds allocated to
BADESP's'révolvingvfund by the/State of S¥o Paulo would not, in
any event, be less than the total amount supplied by th: AID loan.
Specific details on the state's budgetary partlicipation have not

been worked out.

- SELECTION CRITERIA: The responsibility for selection projects

will be dividea between the State Council of Technology and
BADESP. The Council would be responsible for judging projects
on their ecientific, technological, and economic merit, whereas
BADESP would be responsible for establishing the financial
integrity of the borrower. Althcugh the specific details of

these criteria have not been developed, it is expected that in
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“the initial stages of the project, a simple weighted system
‘would be applied to rate and rank order projects. Project
proposals falling below a minimum rate would be re jecLed auto-
matically. Others would be runked and financed by the state
on the basis of their order. An example of the criteria which
might be used is as follows:
1. Economic factors

a. c=ffect on domestic market

b. effect on export market
2. Techﬁological factors

a, pfOpensity to diffuse technology

b. effect on other industry
43. Manpower and labor force

a. effects on employment of unskilled lalor

b. eff:cts on employment of skilled labor

c. effects on training new technicians
4, Technological feasibility

a, state of the art

b, availability of personnel

¢. requirement of foreign know-how

d. equipwunt requirements

e, relation of project to past or present activities of

research instifutes

£, probability cof success

5, Economic feasibility

" a, cost of project

b. ectimated return on investment
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i6J " Total score

a. weighted score

For projects deriving from industry, the CET would score the
proposal and either pass the results on to BADESP, or reject
the proposal if the score was below the minimum limit. If

the ecore falls within an acceptable range, the CET would
assign a technician from a research institute to accimpany

the project and second, forward the propusal to BADESP where
the financial integrity of the borrower would be established.
When the results are positive, the project would be at inter-
est rates which would be determined on the basis of the evalu-
ation score, i.e., the higher the score the lower the inter-

est rate, and vice versa,
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VI. SOURCES OF TECHNICAL ASSISTANCE FOR INDUSTRY, AGRICULTURE, AND
GOVERNMENT

A. BRAZILIAN UNIVERSITIES AND RESEARCH iNSTITUTES: One of the

basic purposes of this project is to create linkages between

the Universities, Research Institutes and Centers of Technology
and at the same time to improve the indigenous capacity of these
‘entities to train scientists and technologists who can relate

to the economic and social demands of Brazil. The basic weak-
ness is not in the lack of institutions to train students but
rather in the lack of certain specializations within the exist-
ing institutions and perhaps more importantly, in the lack of a

regearch tradition which transcends institutional boundaries,

One of the basic priunciples of this project is that universities
and research institutes should provide more direct assistance to
industry, agriculture and government in the socio-economic de-
velopment process. At the level of the individual firm, this
principle would be applied through the revolving fund which
would enable industrial and agricultural firms in the priority
areas to contract research and development projects with uni-
versities and research institutions. It would also be applied
at the industry level through the revolving fund which would
permit the government to contract research projects with the

universities and research institutions.

To support the research and development effort, it is clear that
a set of functional relationships be developed between the univer-

sities and research institutions, To assis’ in the establishment
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rof. these relationships, this project would‘provide foreign

technical assistance designed: |

‘1s - to use and improve the facilities of existing institutions
for research and training.

2.7 to build into the curricula of nniversity programs a means
to conduct research, particularly applied research in
1nstitutions outside the university structure.

1. ‘to provide '"mon-conventional training in foreign industry
as well as conventional postgraduate training to professors,
‘students and professional researchers working in the univer-
eitieé, research institutions and centers of technology.

4. to enable large rescarch institutions to assist smaller
research institutions not only in keeping abreast of the
latest developments in their respective areas, but in pro-

viding research which is relevant to the needs of Brazil,

»THE ROLE OF U.S. TECHNICAL ASSISTANCE:

1. Essentially, the role of the U.S. technical assistance in
this project would be to assist develop the capabilities of
the universities and research institutes to conduct research
and development prcjects. This assistance would be pro-
vided by three contracts with U.S. universities or research
inscitutions and a postdoctoral fellowship program. The
postdoctoral fellowship program would place young, hi; .y=-
trained U.S. Ph.Ds. in the Brazilian universities and in

those research institutions operating mainly at the industry
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level, The three U.S. contractors would be located at

the site of the reference laboratories being established

‘under this project in three leading research institutions

in the State of S&% Paulo.

ideally, the U.S. universities would be selected by the

CET in conjunction with the appropriate research institu-
fions. Once selected, the CET would contract the services
of those universities and/or laboratories. One of the im=-
portant criteria in the selection process, in addition to
the technical competence within the general sector, would
be the universities' ability to attract professionals from
other universities, research centers, and industry, The
U.S. technical assistance would be provided to the appro-
priate Brazilian institutions under the following conditions:
a) that lead research centers agree to provide the univer-
sities specialized personnel for course work and sem-
inars;

b) that the research centers present specific plans for
the development of a capability to assist smaller re-
search centers and industrial laboratories;

¢) that student and professional grants will be provided
)y research centers so that professors and students
‘rom the universities would be able to participate
ictively in research projects undertaken in the insti-

:utes,
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In return, the U,S._uﬁiﬁersities'_cpntracgg will provide:

g)iﬁlong-and short-term technical assistance; | .

b) .limited commodities, particularly reference books for
libraries; |

¢) participant training grants

As the program progresses, the Council of Technology, actiﬁg‘ 
{through its Science Policy and Research Management, would
.contact a U.S. institution to provide U.S. postdoctoral
fellows for the program, The purpose of this aspect of the

‘program is: (a) develop capability to teach certain specific

- subjects, e.g., design engineering, systems analyses, etc.,

in the universfties; (b) coordinate and assist in the devel-
opmept of applied research projects to be performed by stu-
dents in the research institutes and centers of technologies;
(c) provide technicil assistance and general orientation tq
the research institutes as required; and (d) identify prom-
1sing students for continued postgraduate training in the

U.S. or third countries,

The CET would provide these fellows to the universities under

the following conditions:

a) that the universities agree to use specialized parsonnel
from the research institutes for special courses and |
seminars in the university;

b) that the universities permit students and professors to
perform research in research centers for remuneration

and academic credit;
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¢)““that the universities agree to provide specialized sem=
" inars in research institutes and centers of technoiogy,
‘particularly in those areas in which it is receiving

foreign technical assistance,

In return, the nniversities would receive: (a) the post- .
‘doctoral fellows for a minimum of two years per fellow;
(b) at least two or three long-term training grants per

fellow per year for postgraduate training in the U,S.

‘and third countries .



VI, HE ADD LOAN PROPOSAL

o ggétﬁ PURPOSE: The purpose or tne ALD loan would be to provide
assistance to those links in the system through yhich the
max imum impgqt,cquld bg?obtaingd to integrate science and
‘technology into the development process. There are obviouély'k
a number of difficulties iqvo}ve§ ;nkgq;mulatipg\;his program.
In the first place, the system being developed is very complex.
Secondly, the broad definitions of the fields involved present
a ‘dllemma of sorts.’ On the one hand, sharper definitions would
help maximize the efficiency and effectiveness of the technical
ﬁiﬁisféhée;ihpuﬁé."The broader definitions, on the other hand,
Sfé%iﬁ’part functions of an unsystematic approaéh which could
56E"be'remedied in the short run, at least not without technical
assistance. At this stage in the formulation of the program,
the mission proposes that AID resources be concentrated in the
EP}}EWing)aré;é;“ﬁ ‘l‘ ; .?,WW R e

n

[." Development of a Planning and Evaluation System,

' Technical assistance provided to help establish the pro-
cedures and the norms for resource allocaticus could help
coalesce the numerous entities involved into a cohesive

system,

2. Development of the Infrastructure,

The provision of technical assistance in this area would
help assure: (a) that adequate information is made avail-

able to the development planners; (b) that useful information
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on research completed in Brazil and ultimately in other
ﬁércs of the world would be made available to researchers;
ghdt(c) that industry and agriculture would have easier
access to information on the availability of technologies,
as well as on standards and specifications of products

" marketed outside Brazil.

3., Assistance to Universities and Research Institutions.

LAY

”aIechnical assistance would help increase the capacity of

.. the universities to train scientists and technologists;
help the research institutes in applying more sophisticate

.. methodologies to research problems; and help st:gngthquth(
ties between the universities, research inpti;q;ﬁpus,‘and

. industry and agriculture,

"Funds to Purchase Laboratory Equipment.

These funds would facilitate the import of laboratory equip- -
ment and concomitantly the modernization of research fast14.’

ties in the universities and research institutes,

" ESTIMATED COSTS

The AID loan would provide approximately $15 million in technical
assistance to the universities and centers of technology. Ad;
ditionally, $10 million in commodity assistance would be pro-
vided to import laboratory facllities for the university inst'le
tutes and centers of technology. The total amount would be
matched by the GOB and the State of S¥o Paulo to capitalize the

revolving science and technology develcpment fund in BADESP.
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;ﬂt:‘echn;lcal sepistance. portionrof the.loan would finspce the

pripg,inputag

three university contracts vould proyide technical assistance

.and on-campus research facilitiesagq:the,U,g,b;gzgggiat threa’

¢

o

.institutes or centers of technology bgcpmef;egdersfqithin
the network of research gen;ers. One university,cpntract
.would concentrate on research in metallurgy and mechanics,
5ago;h§r%innfpodvp;ocgsqing,ﬁand‘a third in an area which

has hot yet been selécted. Each contract would provide long-

" term and short-term consultants and training courses in the

%fZ)

U.S. for the staff of the institution selected.

twenty-five man-years per year of U.S. postdoctoral scholars

to work in the graduate departments of basic sciences, engi¥

Y

4)

neering, business administration, etc,

twenty-five participants Qould bé selected each year by the7vh
postdoctoral scholars for three-yesr grants to obtain U.S.
doctoral degrees in the areas affected by the program, Each :
of these participants would be required to return to the uni-
versities to teach and research.

the technical assistance of a contract with a U.S. institution
to assist the State Council of Technology to systematically
evaluate their program in science and technology and to coun-
sel the State on its changing needs. It would also provide
the staff team of the institution selected to: (1) organize

a postdoctoral fellowship program for Brazil, and (2) identify

and employ short-term consultants as required by the CET for
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‘“their total program. The former includes identifying, em-
ploying and providing language training to young, high-
quality U.S. postdoctoral scientists and technologists for

"subsequent employment in Brazilian universities or centers
of technology participating in the program. The latter in-
‘volves identifying highly specialized U.S. scientists for

' short-term assignments in the universities or centers of

“technology, as required by the program and approved by the

' CET.



