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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 inBrazil. 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 Sgo Paulo. Its work was supported by the U.S. AID
 
Mission in Brazil under contract AID/csd-2584, Task Order
 
Number 10.
 

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. Josh Pastore and their associates in the
 
State of S~o 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.
 

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 project. 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 comnittee, to whom sincere appreciatiot
 
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.
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OFFIC OF THO FOREIGN ECRTANY, iAugust 2 '1972 

Dr.!, Harrison Brown 
Foreign Secretary., 

,(.'ffice- of the Foreign Secretary 
National Academy of Sciences
 

Dear Dr. Brown: 

T4e -report bof the Ad Hoc Advisory Panel To Consider Plans for an
 
IntegratedProgram To Utilize Science and Technology in Shb Paulo's
 
Development is submitted herewith.
 

In submitting this report the panel would like to em hasize the
 
following points: first, the importance of having the SZ'o Paulo Project

focus on those efforts in science and technology that can improve the
 
capacities of Brazilian industries to compete successfully in world mar
ket-s; second, the potential importance of the Sao 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
 
need 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 SXo 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 Sao
 
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 Srao 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 Scienc. and Tech
nology for Internati3nal Development may wish to assess the c, 
 .usions
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Dr. :Harrison Brown, August 2, 1972
 

of the report not only aa 
they relate to the particular situation in
 
So Paulo, but more broadly as they bear upon furthering the state of
 
the art for stimulating the development process at large.
 

Many of the 
resources are at hand in So 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 United 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.
 

Yours respectfully,
 

iRobert N. Kreidler 
Chairman
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PART I 

THE SAO PAUOPROJECT:,; GENERAL REVIEW 

Introduction
 

This brief report is concerned with the large set of problems that
 

center on the uses of science and technology for economic development in
 

Brazi!.
 

For the purpose of this report, and in accord with the request for
 

ourviews, the 
 anel has sharply focused its comments on the proposed
 

project for the State of Sao Paulo, a project that seeks to link scienco
 

and technology to the economic development of the state both as an impor

tant objective inits own right and as 
a model for the nation
 

Since the panel had access to only the sparest information ... 

planning'for' the SaoPaulo Project irL Science And Technology (hereinafter 

called the Project) before leaving for Brazil, and since the time spent in" 

Braziiw6ith thearchitects of the Project was relatively brief, it is im

portantto emphasize at the outset of this report certain qualifying state

ments concerning the comments and suggestions that follow: 

T6 panel fully appreciates the preliminary nature of the'project 

proposal we were asked to review. But because operations under this jointI 

federal-state Project are already underway, we have attempted to reach be

yond 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 
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•one panei is notproounay tamILIar winr mne economic, sociai +
 

and technological environment in Sro Paulo, butlwe do not believe such
 

familiarity is essential in dealing with4L6 e task we undertook. Our
 

comments relate principally to-+problems ofplanning,,organization, finance,
 

research management, information systems, and standardization; they rest
 

upon experience gained in the study of these problems in many aIverse-.......
 

settings. We offer these comments as contributions to the next steps in
 
the planningdof this one isciete and signi'ficant Project inreting
 

science and technology to the needs of developing industry in Sg'o Paulo.
 

We do not pretend to provide a detailed or complete analysis of all the
 

ways aid means to further tle complex processes of industrializatio'n;takirg
 

place in that dynamic state.
 

Section A. The Sgo Paulo Project in Science and Technology:
 

,Descriptionand Issues
 

.,The broad purposes of the Sio Paulo Project in Science and Technology
 
1, : 1 ° I . I . +',. 1 ,. • ,,I . . - . I 1 1.+ 1 1! . .:1 , , - I - I, , +, 

are 

l., To promote, the applicationof basic +and applied scientific re

search and technology to the problems of Brazilian industry ,andagriculture; 

2. To develop the capabilities--in industry, government, universities
 

and iresearch institutes--for providing an increased proportion of this re

search and technology from Brazilian sources; and
 

3. To focus efforts for increasing capabilities in science andtch-.
 

nology most closely on those industrial and agricultural sectors that hold
 

promise for rapidly improving Brazil's economic growth, largely through!
 

m
improving the capacities of commercial firms to compete successfully in


world markets.
 



Th ,eracrentprbpbsal etsforth aisitrategy-for: :achieving',these ob

jectives by having the 'government of theJState of: SoN Paulo provide,,,cOm

merdUa', firms with'; fihancial,'incentives :,,in the form':of "soft" loans, to 
sp~end additioial'funds;on specific research and developmetit projeats,of
 

their own and by contract with eao Paulo'institutions, principally rem. 

search-in'stitutes -and universities., By'these ,contracts, the research 

in's tftutes-and-the universities may be.; expected to increase.their-caps

bil-;ties to serve: the commercial firms -and thereby contribute more ,effec. 

tively to' the economic growth'of.the .state and the nation. 

. This-strategylis to-.be~implemented througha new policy- and.decision

making)structure, the Council.of Science and Technology (CET), which:.is to
 

apply the financial incentives and mobilize supporting resources .of£tech

nical:assistance and material procurement, financed in part by the U.ISOT
 

gency for Internatlional Development (USAID).
 

:,~In .our view, the attempt to make better uses of science and technology
 

for-.the4 economic development of Brazil by harnessing these resources to the
 

needs of: commercial firms in Sd(o Paulo represents an important and timely
 

initiative. S'o Paulo unquestionably has the underlying economic strength
 

mnd.astrong leadership capacities in the public and private sectors to pro

mote:-.'economic growth through the deliberate enhancement and-increased,4im

ployment of scientific an4d technological resources.. . ....
 

',,The..issues, therefore, are not whether such an effort isneeded, or
 

whether the,conditions for it to succeed are present. Rather,.the principaL
 

issues .,nowto be considered are
 

What are the needs--especially in!the commercialifirms--fori science
 

and technology, and how are these needs to be met?:,!
 

http:which:.is


-Does thee proposed,plan make an-,adequate; starty.towarid- eetipg
 

these :needs with-present and.proposed resources?
 

." s there any,mismatch between the -real,needs and' he measur
 

proposed in the,plan 'to meetI them, or between aspectkqof,the proposd 1
 

plan anOtheobjectpves sought?.
 

i.How might the proposed; plan be.strengthened!to increase the.
 
leverage--and-make more cumulative theimpactrof theitneworesources in
 

tscience .and2techiology that might be engendered inindustry, government,
 

finazcial institutions,e research: institutes -wanduniversitiest
 

hese issues are of ibasic significance, ibutwerdonotbelieve that
 

the; unknowns: oruncertainties theyigive cause to.should delay. thelfurther 

.i'development of a. substantial federal-stateproject in science 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, scone, planned organization and method of 

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

: In Part II 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
 

iS''o Paulo (BADESP); the operations of the Fund for Science andTechnology
 

(hereinafter, called the Fund); research management; education andtrain

ing programs; standardization and quality assurance;l information!syotems;
 

industrial extension services; and .technical assistance,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.
 



-
SectBon B.VCertaia- Fundamental' Concerns

1.'OietatIdn' ,of;the -Pro~ije. A'Critic6all FActo'r" 

Ii'br-bad. t'erm , the principatbj ective*of the 'prop6sed 1Pije'dt'li 

to 4ihcreae nationa' income through investments' in technoiogical 'inut 

rthat"'ae designed- to -improve production efficiency, and 'in 'other"way, to 

enhance, 'the' competitivenesa of'Brazilian industry inworld mark6etis. 'Ac
 

cording 'to' the" plan presented to, the" panel, this'o.obje ive is"to be
 

achievea, 
 first, by iniproving' nd expanding engineering dev elopmdnt'and' 

rese'arkbhapabilities: ih the.supporting-scientific and technological-infra

structure; second, by directing the research interests of applied reseaith 

-and'academic insitutions-toward more industx!y-relevant and development

relevan4proJects; and, third, by offering financial inducements to ii 

d ty and,-financial support to government research organizations, in' 

ways"'that'will cause them to gravitate towards each other'to sati fy in, 

dustry's technological needs on the one hand, and the re'search aspirations
 

of the'-institutes and the universities'on the other.
 

One assumption-of this strategy is that augmentation 8fresearchiA
 

stitUte "and'universtycapabilities will ultimately lead to and engender
 

stronger linaiges.'and increased interaction with industry. Another'"
assump

tion.'-s that the research .institutes will perceive, and become ihstrumiential
 

in overcoming', certain disadvantages of Brazilian firms-in their attempts'
 

td gain entry 'into world markets--notably inadequate production.technology,
 

lack"of trading knowledge and abilities, 'and: difficulties' in'acqulring'ap

propriate technologies at reasonable prices.
 

Explanations of the current proposal, the several detailed proj6:Cts*
 

presented, and the plans of the institutes outlined to us'by thelA
 



-6.
 

directors, however, indicate that the basic strategy fails to take ade

quate account of the realities of the existing industrial structure of
 

Sao Paulo 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 research!
 

inputs to improve their competitive position in world markets, the pro-,
 

ject focuses on the needs of the technical infrastructure--primarily the
 

research institutes--and is oriented toward the needs ofithese institu-,.
 

tions as a ~first order cg,priority.,
 

Concomitantly,*,there is an apparent,.gap between government-development

planning theory (relating technology investments and ,programs,toeconomic

sector development) and the real world of commerce in which technological 

inputs support market development. The lack of a.client'orientation-

looking first to the firm, and to market-induced requirements for pro

.duction processes, quality control, product development and marketing, 

skillsr-thus results in certain basic flaws in the proposed program: 

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

in advancing industrial efficiency and competitiveness in world markets_

xeglects an inadequate understanding of the evolutionary nature of the
 

engineering, development, and research spectrum (EDR spectrum) and its
 

contributions 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.
 



b. There ae-at least three distinct classes of enterprises
 

thatmay be involved in the Project whose differences have not been ade

quately considered in the design of the Project: the large multinational
 

corporations, large Brazilian firms, and smaller firms and service organ

izations. Each of these classes of enterprise differs in structure and
 

stage of development, and each requires a different approach and a dif

ferent mix of economic, technical, and manpower development programs.
 

Firms owned and controlled by foreign multinational corporations
 

benefit from their own highly developed technical transmission system and
 

have built-in access to world markets. They thus would appear to need
 

little, if any, economic or technical assistance, although they should be
 

encouraged, in numerous ways, to apply adaptive technology further and to
 

mobilize their local and international R & D resources toward increasing
 

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

firms that have absorbed "first generation" licensed technologies repre

sent another distinct level of technological absorptive capability. To
 

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

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

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

nology, clearly needs substantial technical assistance, chiefly in the 

engineering portion of the EDR spectrum (quality control, upgrading of 

standards, technical manpower training, etc.) if they are to grow in size
 

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 Aindustrial '
 

development is a consequence of this gap, and leads to inadequate pro

posals for integrating economic development goals with technical and
 

commercial variables. This, in turn, is reflected inmisdirected efforts
 

to use Project resources to build up the general research, instead of the
 

market-oriented capabilities, of technical institutes and universities.
 

There is little recognition that medium and small firms generate almost
 

no effective demand for scientific research, yet have a great need for
 

engineering quality control and adaptivf technologies. Thus, some of
 

these smaller firms fear they are being induced to support institute

sponsored research activities far removed from their perceived needs and
 

opportunities, and the larger firms are particularly concerned that the
 

use of public funds might lead to detrimental interference in their com

mercial operations, including the loss of proprietarv rights in innovations
 

that they may finance.
 

2. Science and Technology and the Marketplace
 

The Project recognizes science and technology as important resources
 

for economic development, but does not acknowledge the need to develop
 

these resources in relation to the turbulent arena of the commercial market

placa. If the commercial firm is considered the principal client of the
 

Project, and if it is to be served through a sequential EDR spectrum then
 

the marketplace in various ways dictates the nature of much of the support

ing system.
 

In this context we find several important capabilities lacking 'or
 

i.adequately provided for: 

a. Marketing Research, which provides much of the stimulus,
 

guidance and practical framework for decision making in agricultural and
 



in4ustriat,research. and thei application of technology is 'deficient, or.-: 

mioperceived injthetiproposed project.+ Since marketing research playsiva 

ominanti roleoin controlling the demand side of engineering, devel'opment,
 

and,research activities, it should:,be a central.,factor,in the+Project-Vnbt 

only;begause!;tIprompts innovation-ando higher standards butr'.because it
 

pr.ovides a".feedback-system.,that.can direct readJustmentvtothe changing! 

demands, of themarket. 

;Product Development, as a means of focusingtechnicai.Vef.. 

:forts :and disciplining the use of technical: resources:.;in the-development 

ofspecificproducts or processes with market potential, is'not'sufficiently
 

emphasized in the entire system. The process of trial and error, of set

ttngispecifications, and of achieving levels-of cost and quality in new
 

products is at the ,heart of the industrial process :and consequently must
 

dominate research and engineering efforts supporting -new or Improved!Iin

dus trial _undertakings.

++.+,-+ , Research Management,- as a key factor in the Science and&-Tech, 

qology,.Project, is approached principally as an educational function of;''th 

unityers+£ties rather than as on-the-job training in-.technical Insatittteaani 

industrial firms,
 

ti ii4iid6ub'eidly isai needfor developing sound programs of instruc

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

but such programs alone will not fulfill the needs of the Project. Both on

the-job training in technical institutes and industrial firms and technical
 

assistance from abroad (e.g., higily qualified applied-research managers) will
 

be required to link effectively the research capabilities of the technical
 



institutes to the -Leeds of the firms. And since effective research manage

ment is a key factor in the Science and Technology Project, it must be ac

corded high priority. A high degree of competence from the outset at-the
 

::level of both policymaking and applied research is essential.
 

; As a result of the insufficient attention to market factors, there'is
 

a.serlous likelihood-that the limited loan and supporting funds that-are
 

to be available to implement the strategy of the Project will either not
 

be:applied to the most promising commercial ventures and market-oriented
 

qsearchprojects~or.they will be siphoned off into general support~oft.,the 

ftechnical infrastructure as a means of overcoming serious.deficiencies 

Qaused by inadequate government support of institute budgets. 

. If either of these situations were to occur, the State of Sao Paulo 

will have irretrievably lost a promising opportunity to develop viablexand 

cr~ditable-demonstrations of how the technical resources of the research 

institutes and universities might best be linked to the specific and-urgent 

needs of industry. (Part II, Section A, of this report, which discusses
 

Sthe proposed Fund for Science and Technology and other banking aspects of
 

the Project, sets forth a series of suggestions for reorienting the Project
 

to take better account of market factors.)
 

3. Technical Support: The Research Institutes and Universities
 

Our third area of concern relates to the problem 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 Sto Paulo and the
 

nation.
 



Theres arch Jinstiitutes,and' the -Iuniversities,have importan t indeed 

.I. L .Ljcal"tconrtributions:'to -make.iin,engineering,and research, educatonwi

and !!t' irirg!' s tbndardi2a tion 'and quality !assurancei and'.inr,providihgtyi 1 

technical'lfnormationfor allcomponents of the Project.1We believe thet 

•Project sh6uld provide for a large role for these organizations, espesw.. 

,di'4y.1thdsesingled out'for special attention and encouragement. Re

orientdtion of-the Project should not imply abandonment of constructive,;. 

and aggressive support of their growth and utility, and we-strongly urge 

thgt'the, state 'and federal governments provide more direct budgetary sup

prt to-strengthen their'capacities tointeract'morefully and-freely --, 

with each other and with industry. 

The institutes and universities have-serious-problems, whichcertainly 

should beresolved if they are better to serve the-objectives of the Pro

jece; and we-cite here, by way of example, some-of:the more.prominent-ones: 

i..The salary problems in the- institutes (and to a lesser degree 

-in thelUniversities) are destructive in their impact on recruiting and re

staining high-quality professional staff. . 

b.' The inability of the institutes--aggravated by government. 

policies'on salaries and other matters--to develop a series of technical, 

--service specialties makes them unable effectively to assist small- and 

'mdium-sized companies by offering training in quality control and other.. 

production processes, as well as assistance in value analysis and review 

1f specific technical problems. 

c. The strict prohibitions against university professors serving
 

as consultants 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.
 



0siproblsRoms reuarech t.:d aofi kins "ui...r 


andaI ~thdy Jr~qu re :tprompCt ros Lu ti on ta ci ~t~~ LIrjq ru g~I 


Iwvebi examining,, we do -not,.think theyican ',r.,v orIiou
I 'ho 4, w Id be.: 
roaiolvud, !by using loans -- who the r borrowed by governmuq e, n us try . 

frominho proposed Fund for Science and Technotogy. Onttliq qary,,,wq 

believe these .problems are appropriately. ,resolvod.dirttctlyIy..,thle govern

ment'Y,through :-thicnorms l budget process. and, by making qertain. obvious 

chingeos.in laws and regu lations 

-o,,.L If ,thqse problems .are not, resolved in this way--without recourse to 

new l6an-:funds availablefor this project--we foresee a-.scatteration and
 

diffusion of new resources that could seriously handicap the "Project in
 

ladhioving°Jits 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
 

iotrong participation of industry, we can foresee an opportunity for the
 

;.'Projcet to contribute to the total needs of the institutes and the univer

sities.. A real opportunity, implicit in the Project,-is 
to make clear and
 

credible to 
industry and to government how these institutions can use their
 

scientific and technological 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 Project are carefully deployed in a.few rigorously
 

selected, sharply focused targetareas so as to produce, the kind of demon

strations that are cumulative andreinforcing in their impact. If this is
 

done adroitly, we predict a strong demand from both gov'rnment and industry
 

for enhancing 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,
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suggestions on how these' institutions might better serve the needs of
 

industry.)
 

Apart from their major roles in research, education, and training,
 

the research institutes and the universities, with the Council for Scienc
 

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

standardization and quality assurance; and (2)technical information sup

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

participating agencies and institutions, are not the exclusive affairs of
 

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

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

Projec
 

In standardization and quality assurance, the Project design appears
 

workable and consistent. There is,however, an important exception: the
 

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

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
 



fulsrvcecapabjiy indscentifc ati tec tiological inforniatiij! s 
of 
burse, beyond the present capabiIity of any country in the worid; let
 

single state such as S5'o Paulo. 
 Consequeitly, to better allocate
 
scarce financial resources of the state, it is necessary to identify
 

to emphasize only those information projects that promise to facili

spificd targets for economic progress.
 

Information by itself has no value; it
assumes value when it has
 

sre fud orientation, interpreted from some point of view, and used to
 
mike decisions br 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 closely with the objectives of economic development, i.e.,
 
ne embers of industry. We suggest, therefore, scaling down the infor

tiion System from what is proposed, more "direct targeting" of the effort,
 
and more tmphasis on selection and dissemination of information capabili
ties, with considerably less emphasis on procurement of hardware. 
 (Part II,
 
SeC Ion D, further analyzes the information needs of the Project and offers
 

btler suggestions for improvement.)
 

4. TheCouncil forScience and Technolo&: The Central Point of
 

bcision Making
 

Our fourth area of concern iswith assuring strong leadership, staff,
 
ahd institutional back-up capabilities for the CET as 
the central Doiht of
 

decision making in the operation of the Project.
 

The Project proposal states that CET is currently hiring a professional
 

;taff, and that technical assistance will be provided for strengthening the
 
,apabilities of CET to provide leadership for the Project and to supervise,
 



evaluate,and; harmonize its variouscomponents. >In,6ur review we )fbuld
 

no decisionhad yet beenmadeasto who should be thei-director of .this'-;
 

ProJect atCET, what is to be thenature and compositionof thetstaff,],,
 

or whether the director and the staff will have ready access tolvaious
i
 

back-up capabilities.
 

The panel has been further advised that the CET staff will beidmall
 

gndithat;ithe development of a new institution or new kinds of institutional
 

-capabilities for managing the Project are not contemplated.
 

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 staffWmust
 

bezable to tap these other resources to manage the Project.,
 

The key manager of the entire Project, of course, is the directorVAt
 

In brief, he should have these qualifications, amongothers:

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;
 

c. Experience in managing complex projects; and
 

d. Leadership ability.
 

The director should be granted authority to recruit his own staff from
 

industry and research organizations. His office should be outside civil
 

service, should 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
 



anOAer--and~it ,hoold ,, if; possible,,..hav~e acces sHtO.+ nst tutionaL 

backsatopping,; especially,in project management;iinireview of.'scientifii
 

and technical research proposals submitted by the research institutes
 

and,univeraities; and in organization of special projects that may bem
 

beyond the research management capabilities available in.the S'acPaulo
 

sCqIptific and technological communities.
 

!,1jCnsideration-. thus, shouldbe given to.,the possibility of contracting 

for technical assistance of ad institutional nature to assist in the plan

ning, development, implementation, and control of a few major demonstration
 

projects of wide scope, importance, and visibility. A few such projects
 

coqld,demonstrate the prospects for success of the entire S o Paulo Project;
 

and 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 Recommendations
 

In this section we 
set forth the conclusions and recommendations that
 

stem from our general review of the Sgo Paulo Project as described in Part I,
 

ks noted earlier, each section of Part II sets forth specific conclusions
 

and recommendations based on more detailed reviews of certain component
 

ispects of the proposal.
 

In both cases, our conclusions and recommendations are offered as a
 

.urther contribution to the planning that already has been done to devel

)pan extraordinarily innovative Project for the State of Seao 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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1Reoriented from a major emphasis on strengt4ening capabilities of 

government institutes and universities to more support of industry under

takings. 

Revised, with considerably less emphasis on "research and develop

ment" and greater attention to "engineering,,development, and research" 

.a appropriate acaLes ann ±eveis or sopniscicacion co ric une mix or in

dustries in Sao Paulo. 

- Directed mainly toward exports, with substantial emphasis on mar

keting research, process and product development, and adaptive technolo

gies; and 

- oupported with high-quality technical assistance, stressing pro. 

fessional, industry-related research skills, research management, and 

project execution. 

We also make the following more specific recommendations: 

Firut: The CET/BADESP Fund loans 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 

ifi20 - 30 percent of the total cost will be borne by one or more indus

trial or agricultural enterprises that would ultimately benefit from the 

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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Toensure this
 
of research and applied technology in Sa'o Paulo industry. 


result, extraordinary support--technological, managerial, and financial-

for the design and execution of these demonstration projects should be
 

mobilized inBrazil and abroad.
 

Third: The CET and BADESP should be supported with highly competent
 

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 inexport areas of economic and technolog

ical significance;
 

- Assist in policy formulation, and in the review and monitoring 

of projects from the perspective of the adequacy of the scientific

technological preparations for the projects as well as 
the possibilities
 

of successful execution;
 

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

esign of 'project proposals--judgments of a substantial marketing and
 

research competence; and..
 

Assure that projects have as their objective tangible product
 

and'process development, the key purpose of the entire program.
 

The CET and BADESP also should undertake to assure the establishment
 

in s ch institutions as the Instituto de Tecnologia de Alimentos (ITAL) and
 

the.Inotituto de Pesquisas Tecnologicas (I), 
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
 



and universities. More .specifically, the state should strengthenthe
 

capacities of these institutions to contribute to the Project by cor-.
 

recting such. fundamental problems as low.salaries at the institutes and
 

the prohibition on consultation with -industry by university faculty and4
 

staff.
 

",Technical assistaknce, to suppbrt "the'roles in the Project "envisaged'
 

for resarch .insttutes'"and-t!he universities, should take the follo'
 

ig -forms
 

"or the 'research institutes: 'Resources should be provided
 

for sending technical specialists from the United States to work with
 

staff in 'the Sao Paulo research institutes to help these institutes de

eIop'aInistrengthen their capabilities in such fields as project evalu

ation"and market research, pro'duct and process development, standardization
 

344quity assurance, and information systems. In certain circumstances,
 

may,be 'advantageous to send institute st f' t o the Unted States for
 

tningi n these fields.
 
'For 'the unive i tis: Resources'shoid be provided for sending
 

-
youngedudators from U.S.; universities to the universities in Sao Paulo to
 

iiitia e"'or strengthen educational programs in, for example, research and
 

engineering fields related to the project, research management, and mar

keting. U.S. postdoctoral students could be most usefully engaged in this
 

task, Correspondingly, support should be provided for Brazilian students
 

to enroll in U.S. universities for doctoral'trsining in similar fields so
 

they will be able to assume these educational responsibilities in the Sao
 

Paulo universities in due course.
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Fikth: 'Technicai assistance provided by USAID should be deployed
 

so as to have a significant impact on the Project in two ways: first
 

in the use of funds; and, second, in the administration of the use of:
 

resources by USAID itself.
 

'
 Concerning the proposed use of funds, the proposal at present aug-_.
 

gests .that $10 million be allocated ,forhardware, for,ndS15:million 

oter _forms of technical assistance. We,beieve there,has een -insuf-'
 

ficient justification for the hardware and that most of the equipment e
 

qu red by the Project can be made available from other exipting sources,
 
such as state and federal agencies
 

We believe, ftrther, that some of,the lother forms ,of:technica1lassis

tance described in the Project are not fully responsive to certain major.
 

needs of industry. Technical assistance should support the marketing,_
 

evaluation, and technical-service efforts that are summarized in the third
 

and fourth recommendations, as well as the projects approved 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 fieldi
 

related to the Project, information systems, standardization, and develop

ment of new university education programs. In any case, U.S. advisorsqn
 

S2"o Paulo should have ready access to institutional support in the united
 

States.
 

The other major contribution of USAID will be through the activities
 

of the staff it enlists to administer the technical assistance support
 

for the Project. The quality of this administrative effort, especially
 

inmobilizing 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 than excellence in the management of ,USAID'sicontrib

utory role could seriously handicap this promising initiative in economic 

development; to provide outstanding advice, counsel, and technical help 

'through g, PrOject. could. tangibly demonstrate the -wi~l and ability of 

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

s. mdjd st.oi.ona1 • objective., 

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

1-5 

plan and program. Such a plan and program should be the principal respon

sibil'ty of the CET Project director and staff; it should be coordinated 

with the Government of Brazil and USAID as the other major participants in 

the program; and it should encompass activities outside S o Paulo, in the
 

United States, and, possibly, Europe and Japan which could aid in mobilizing
 

EDR resources, facilitating access to appropriate technologies, and in cre

ating a network of institutional relationhsipS that would backstop the Swo
 

Paulo engineering, R & D, and information-systems efforts. A deliberate,
 

well-coordinated, and performance-oriented implementation program, possibly
 

involving further assistance from the National Academy of Sciences and the
 

National Academy of Engineering, could be vital in moving the Project from
 

,
an original, exciting concept to the realization of a model effort by Brazil


to'become an "outwardly oriented" industrial country in the shortest pos

sibe time.
 

The opportunity exists; the means are at hand; and Brazil and S'o
 

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
 

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

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

of suggestions in this section fall into three categories: (1) management
 

of the Fund for Science and Technology; (2) organization of the Council on
 

Science and Technology (CET) and its relationship with the Development Bank
 

of the State of S~o Paulo (BADESP); and (3) the Fund's relationship with 

industry,
 

1. Revolving Fund
 

A significant component ot tne proposed Project is the revolving Fund
 

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

State of Sio Paulo and the Government of Brazil; the first 15 million 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 Sgo 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:
 

(i) to industrial or agricultural processing companies to support develop

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

- 22 



a with. one of the research institutes), 

and(2 ote tteot e s
 
andd(2) to the sta"e,,,to be used to support projects proposed by the 

research institutes and judged to be important in furthering the goals
 

and objectives of the state.
 

2,, 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 all of such a
 

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

desired result. We believe strongly that these ideas are impractical in
 

actual administration and that the proposed rate of 14 percent provides 

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

.half of the current Fund provided by the Government of Brazil specifies 

a fixed 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 should cover most loans from the Fund, we should
 

like to have the Fund retain the option of granting a longer term when
 

appropriate for certain long-term development projects.
 

3. Selection Criteria 

The Fund is an instrument for the development activity of the state;
 

consequently, the overriding criterion for selection among loan applicants
 

must 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.
 



improve product quality atd consigste;ncy, andiimprove production efficiency
 

in the state. Priority areas have been selected, namely food processing
 

and metallurgy. Other goals of Brazil and the State of Sao Paulo should
 

also be articulated and brought to bear in the selection process.
 

We do not believe that a simple weighting'process for project se

oetdia
proposed in the-Project memorandum, is adequate. (See'Appendix
 

B.)' To the-contrary, 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

tutes, which would be available to-assist-the proposer. In addition we
 

are also suggesting elsewhere in this report the establishment of a Staff
 

at eCET that would be competent to judge all aspects of a proposed project,
 

di64sing on the full range of available technical and market data.
 

In addition to an evaluation of a project, there is of course the
 

neddto evaluate the ability of the borrower 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, however, that at least 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, since in'some cases the
 

loans may be partially or entirely guaranteed by CET as a means of providing
 

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
 



comphny wners or .the suppliers Asho'd provide otherfdimensions :to the 

range.ofipossible arrangements,. 

~4,I Av-ilability:.of Loans from, the Fund.' 

Since the purpose of the Fund is to encourage technologicaV imprrove.
 

mentvthat would not otherwise be made, and since the;Fund will 'offer
 

attractive interest rates and repayment-terms,:we believe it'isnecessary
 

toprotectagainst dissipation of the-Fund to'support development-projects
 

of large companies to finance existing commitments. Another concern is
 

the.possible~use of loan funds to extend the operating or capital budgets
 

of the research institutes, rather than as a stimulus to new endeavors.
 

OET/BADESP must be constantly alert for such perversions in the use of
 

loan funds, and organize themselves to prevent them.
 

.*,,We suspect that financially strong companies will rarely undertake
 

.development work merely because money is available on favorable terms.
 

Consequently, we believe the Fund should be available largely to small

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

companies can demonstrate that use 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
 

,review 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 ,iropose 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.
 

http:Av-ilability:.of


This formula would also,.contribUte to the';creation-of.Inkageb -c 

tween the institutes, CET, and industry thatiare not., ke.ly,itO, beies r, ,: 

tablished otherwise. The advantagesitobe derived' fromstichtilinkages 

are considerable:
 

- CET would receive practical testimonial .from-potentially affectedr
 

industry ,of the value oftheiresearch,
 

. - The research institutes would: be required-to?,promote-their, services
 

tolindustry (thereby meeting.;a .markettest" ,of their. proposals)..
 

. , .-.Research institutes would be ,required to-develop,:,their.proposals 

in cooperation with industry. 

Industries would be required, :in their iself-interest, to review' . 

results and attempt to recapture some return,on their investment.
 

-Smaller industries would be encouraged 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 BudgetE
 

Both the Government of Brazil and the State of Sro Paulo have super-, 

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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btlity :that: tle'' FUnid~~~ mayy be u edtep'to a ptin of bdge tb lacp 'iiorn 

support in some years. 
-Itis for this reason that elsewhere in'this '
 

;report. we! urge meeting the needs of the research institutes through the 

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

recommendation again, however, because it is particularly important that
 

theSA'o 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 Relationshipwith BADESP
 

The CET is envisioned as the science and technology arm of the stat
 

economic planning and development effort. The selection criteria outlined
 

in Chapter V, Section E of the Project proposal imply that the CET would
 

be'charged with the responsibility for developing a wide range of business,
 

financial, and international marketing judgments, as well as those per

taining to science and technology. In our view the capabilities to de-'
 

velop business and marketing analyses could better be built withinthe '
 

BADESP organization, rather than in CET; and: CET should 
 largely defer'to 

the judgment of firms willing to assume the risks inherent inR &D aid"

undertaking the responsibility of loan repayments. 

The CET's key role should be to set policies and to operate tthd'Prdject 

for Science and Technology. Policy considerations would indlude, f6r'e

ample, criteria for loans from the BADES,? Fund for Science and Technology,
 

,determining requirements for technical 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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SBADESP, projpqt_!,vyiipvpers onaGIii: !the dir

cct i~f ;esqa~cih :in8,itutes8, I the, univQ rsityi nica comm4nityy
 

and;C~I ponsaff,.,
 

* 	 !4 the phikosophy, policies, and specific activities of the Project 

and the-Fund,are to be realized, it is essential that adequate leadership 

d#staff be provided for CET. Apparently, the broad policy authority of
 

CEThas been established; with the Secretary of Planning serving as. Presi

dent,Jand+with a Board heavily weighted.with representatives from :industry.
 

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 soonas possible,v
 

apdshould have an impressive reputation inwthe industrial community if
 

CET~,is to overcome the serious prejudgment 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 ppzomote the Project to industry, the rqsearch institutes, and university
 

d par tments.
 

The staff of CET should be a small group of perhaps 10 professionals,
 

&carefully selected for their ability and experience in planning, adminis

.te~rng, and evaluating technical projects. At the outset, as proposed,in
 

ItkerProject, 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 and university personnel for
 

ad hoc committees to judge the potential technical-economic contribution
 



of airoposaI, 'Decsions -to fund- a piroject should b6basedZon '- :!-, 

judgments of sector needs and the competence of those und A"king the
" 


project rather than a contrived "weighted score."
 

7. Market Research and Project Evaluation
 

We believe there is a critical need in the State of Sa*o Paulo-for!"4
 

capability to perform competent studies of markets and related commercial
 

factors. This component of the R & D infrastructure is essential to're6

liting technology to the state's goals. The key link, after all, between
 

technology'and industry is the impact of that technology in the'market

place.'
 

Consequently, we recommend that a new department be established,
 

probably 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 in creating linkages between the :
 

institutes and industry.
 

8. Deployment of USAID Funds
 

The Project memorandum from AID proposes that $10 million be spent
 

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
 

United States; and contracted support 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,
 



technological-development skills, and the establishment of an industrial
 

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

the highest priority.
 

The prestige associated with computers and other sophisticated equip

ment has tended to encourage overacquisition of hardware in St'o Paulo and,
 

indeed, throughout the world. To establish a basis for future judgments
 

and to formulate realistic policies governing the acquisitions, as well
 

jS use, of computing machinery, the market principle should also be applied.
 

By establishing more effective linkages in Sao Paulo between the univer

sities and research institutes, on the one hand, and industry, on the other,
 

the real values of hardware can be ascertained more clearly.
 

Moreover, we assess existing laboratory facilities at the institutes
 

as quLte adequate overall, with much of the advanced equipment only iz.
 

the incipient stages of utilization. Thus, funds available for the Pro

jet would be' 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 governments to finance
 

facilities, sufficient capital funds for the expansion of laboratories
 

are probably already available.
 

9. Role of Multinational Corporations
 

Foreign-based multinational corporations (MNCs) today hold an imposing
 

position in the overall economy of So Paulo. These giant, worldwide eco

nomic powers bring technology and other massive benefits with them. MNCs
 

have been gaining continuing strength all over the world because of their
 

highly efficient utilization of a wide range of resources. Their strengths
 

inboth technological innovation and research capability strongly suggest
 



that these corporations would' have' 'l'tle"nee£d'fri' r n on the Fund
 

for -assistance.
 
main inducementto MCs iS notthe availability of local debt
 

financing incentives to sponsor research or development,'but rather
 

economic measures including export incentives and tax incentives. Gen

railiy speaking, we believe that foreign MNCs should not have access to
 

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 
,Iill 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 Sao Paulo
 

will lessen in the foreseeable future. 
The major voids in Brazilian ex

perience and knowledge appear to be in
areas related to international
 

marketing and markets. 
Sio Paulo might be well served, therefore, if the
 

Science and Technology Project launched a major effort to build experience
 

in international, regional, and local marketing research and development.
 

By emphasizing the marketing aspects, especially as they relate to science
 

and technology, Sfo Paulo would be laying the groundwork for establishing
 

Brazilian-based MNCs of her own.
 

10. Proprietary Rights
 

The question of to whom the rights to new inventions and know-how
 

should belong is,and always has been, a major element in pr.vate industry's
 

participation in governmental programs. 
Patents, inventions, and secret
 

processes are considered major assets of private companies and government
 

alike. Many of the world's leading corporations drew their initial
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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 worded.poJlcy,s ej
 

mert that when private industry is obligated to repay loan-funds, conf4

dentiality of all private-industry matters will be observed. 
Furthermore,
 

any patents, inventions, or specialized know-how will be the property of
 

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

Such a statement should remove a major,obstacle to private industry's
 

_articipation in the proposed programs; and it should greatly encourage
 

a vital and active participation.
 

However, when governmental bodies assume the risk of Investing in
 
ngineering development and research, and assume the obligation to repay
 

oorrowed funds, all know-how, patents, and rights should belong theto 

;overnmental body supporting such efforts (and release of such rights to
 

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

1ectfn B: The Universities and Research Institutes 

1. The Project Proposal
 

The principal resources available for providing scientific and tech

nical services to the industrial sector in the State of So Paulo are the
 

universities and research institutes, and the proposed Project contemplates
 

Vmultifaceted roles for both sets of institutions.
 

Although the wording of the Project document suggests extensive uni

versity involvement, examination of the details reveals that the primary
 

tasks envisioned for the universities would appear to be (a) increasing
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the basic capabilities of the institutes and~universitiesthemselves,(by
 

conventional educational processes and short courses and workshops):; and
 

(b) providing training for CET staff. 
Despite reference to the avail-i'
 

ablitie'Wof universities, as well as institutes, to undertake contract
 

research projects, the univ3rsities' real interaction with industry under
 

the prbpsed' -Project would appear ;t6 be minimal.t and to, be restricted pri

marily to* nonacademic training '(short, courses;z seminars,' and'l workshops, , 

in selected subjects),. 

'd4Amore:extensive'role:of direct support of industry isdescribd: fbr 

the research institutes, to include (a) conduct,of research projects '
 i
 

brought to-the institutes by industry after approval and funding by'CET/
 

BADESP; (b) conduct of research projects the institutes consider valuable
 

to.the industrlal sector; and (c) supporting services such as information
 

seirices,'standards and testing assistance, nonacademic training, and ele-.
 

ments of; an industrial extension service.
 

' specifically, the universities would participate in the Project

';More 


by providing conventional graduate and postgraduate education, inter

institutional training assistance, and nonacademic short courses, seminars
 

:and workshops. 
 (The conduct of applied research projects under contract
 

arrangements is not elaborated on further because it is felt that except
 

in-rare instances the universities would not be accorded prime responsi

bility for applied project research.)
 

One objective of the Slao Paulo 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 accomplished by (a)using 25
 



man-years peri year, of U.S., postdoctoral .fellows:.in the universities 

(institutesare also mentioned, but not emphasized), and (b)awarding,_
 

graduate (presumably predoctoral) fellowships to Brazilians for foreign
 

study, with the Brazilian fellows comitted to return to the university
 

or teaching and research.
 

;,The principal mechanism through which the University of S2'o Paulo
 
Woukl1 provide interinstitutonaltraingng assistnce would bethe pro

posed Research Management and Science Policy Program tobelocated in
 

#e-School of Economics and Administration. The program wouldx include
 

short,courses and training for CET staff; short courses and seminaro for
 

management personnel in the researchLinstitutes; !'gaming,seminars".for,,i
 

industry, institutes, bank,3, universities,i.and government agencies;,and
 

ainew one-semester postgraduate course for scientists and engineers on: 
 ,
 

themanagment of research programs. In addition, the university would
 

provide suoport activities, such as some type of extension service re--)
 

latedto management systems; assistance to industry inacquiringomarket
 

information; and a library on research management and science,:policy.
 

The planned participation of the research institutes incorporates
 

nonacademic training, interinstitutional assistance, conduct of sponsored
 

and internally initiated projects, and direct technical extension services.
 

In the Materials Research and Testing (Standards) Program (described
 

in 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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(tO,)'Y. TheProject proposal further contemplates a mechanism to enable 

hliiVerstyifaculty and students to conduct research within the researchi
 

Lnstitutes.
 

-ds AS described in the Project document;, the central role-of Cthe'Ie

search institutes would be to conduct R & D projects concerned with 'theo
 

development of new products or processes.. These projects would'be 'in

itiated by either an industrial organization,which, after-approval and
 

fundirgiby.,CET/BADESP,- would purchase contract services from.an institute 

or an institute itself under support received directly from CET/BADESP.';. 

For',the universities, the Project proposal suggests USAID funding to
 

support both U.S. postdoctoral fellows and predoctoral Brazilian fellows,
 

to. inftrease the: technical capacities of the universities (and institutes)
 

byi;providing both foreign exchange .for., purchase of laboratory equipment' 

and.,,hortv. and -long-term foreign; technical assistance, in specific t 

nologies.
 

t.n The ';ReefArchMahagbmeht, and. Scieh ce'Poicy ,Programa-would receive 
initial financingj from 'the-'Secretary'ofPlanning (it 'ist not clear whether 

regular budget allocation's or.uae,.of',the' CET/BADESP revolving Fund would 

t bes'ued)" with, the expectation that: itsi costs, beginning in the second 

year, would be shared by the university and by contracted research 'and't"
 

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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obligation to replenish the Fund. This would be a continuing obligation
 

,_for the state if this kind of project should remain as a regular part of;
 

the process.
 

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

nical experts in specific areas.
 

2. 	Comnents and Recommendations
 

1; a. Needs of Industry
 

Industry needs that might be met appropriately by the univer-%!
 

sities. and research institutes are as follows:
 

. Training of management and supervisory personnel in
 

•
,specific subject areas, i.e., quality control and market analysis;-ir,..r.,
 

- Flow of newi 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.); , 

Access to information on available (ponproprietary and
 

published) technologies, production methods, markets, etc,.; , Iuio ali 

Adaptive engineering assistance; 

Assistance in establishing and monitoringquaslty,,Cptrol 

procedures;
 

- Process "troubleshooting" assistance; and,,
 

-	Research projects related to products and processes.,a,.
 

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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earlier) should be incorporated 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 

j.training inthese subjects also should be offered to industry and insti

tute staffs through the!-preparation.and presentation of-seminarsiand .ii 

workshops.

-In our1view, a program~of.,U.S., postdoctoral fellows could
 

be.,qefu!, fo theseuniversityservices, but-the,.suppor ting"requiemehts,"

tompkejthe most'.effective use of them should be-appreciated and fully pro

vide.41 Ifthe fellowship program is implemented, we recommend that a.subv

stantial numberof fellows be selected on the basis of education and
 

:experience ,in such areas as engineering, including quality control; mar

kettng; 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

doctoral 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.
 

Such an involvement would require relaxation of the government prohibition
 

on compensated consulting, but we believe itwould 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, with
 

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 involvemnit
 

described, thus increasing the effectiveness of the total ProJect.
 

(2) Research Institutes
 

If the research institutes are betterfto serve the needs
 

of SaotPaulo industry, primary emphasis 'should be placed~on helping"them
 

,tQ develop adaptive industrial extensionservices.., These ;services;-should
 

ob .developed-primarily,in the-three institutes selected to be "Reference-


Laboratories" (IPT, ITAL, and oneother still to be designated).
 

The development of adaptive extension services will require
 

new, more outreaching 
attitudes and programs on the part of the institutes,
 

,apd the addition of staff specifically assigned to extension and field
 

a-rvices. 
Because extension 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 proL
 

vides the services, becomes in a major sense the agent of industry: 
he
 

tl1ks~the'needs of industrial firms to the technical services and sources
 

ofv:technical information that the institutes can provide, and he adapts
 

.these technical resources 
to the needs of particular companies.
 

An effective program of "adaptive extension services" should
 

ffulfill the following functions:
 

- On-site visits to industrial concerns to introduce the
 

extension services program and to develop individual company profiles;
 



- ,royision1 to indus ry of a continuing ser-ies of techni-,
 

_jetjnsoand, abe tracts, and, searches of, tecinical l.iter4ture; 

Technica ;assistance by field engineers who would exr
 

pXLin,,,,qdevelopments matching p e interest prqfiles of,4nd*yl
 

panies and who would assist in adapting new techniques to theirTp.r;ic lar
 

requirementsi.and

e"., .1 Pr7qysiq ofi specializedworkphops and seminars for-pa; 

ticularcompuies or groups of,companies.
 

..
Mechanisms also should be developed to enable university:.i
 

faqulties and graduate students to participate in institute research and,
 

to initiate and conduct research within the institutes. (Conversely, the
 

best institute researchers are a potential resource for the universities,.
 

and opportunities for them to teach in the universities might be increased.)
 

Although the percentage of companies with the capacity to
 

receive 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
 

uch projects in targeted priority industrial sectors. Nevertheless, the 

panel, concludes that the participating institutes should develop stronger 

capabilities for relating technological to economic factors, as well as 

sqronger capabilities inmarket research, if technical projects are 
to be
 

subjected to the rigorous economic examination needed to relate them ef-=.
 

fectively to the goals of the S'o Paulo Project. 
In 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 projects are directed toward viable.market nedds-idf
a
 

opportUtnities
 

-
As we also noted previously, it is essential that the6
&
 

silary4trdctures bft-the~-institutes be changed to enable them to recruit
 

and retain able personnel in competition with industry and universities''
 

Itdis;certainlyunrealistic 
to expect the institutes to be major elements
 

of'ar science and technology infrastructure without making it possible for
 

themto 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 specialjy *
 

(3) Other Comments 

(a) The possibilities for'research institutes toengage ';
 

further in technician training also should be carefully examined. New pro

grams for strengthening the capacities for the research institutes to proi

duce more technicians in needed fields could be significant.
 

(b) USAID support should generally be directed toward the
 

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

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.
 

Examples: adaptive industrial extension services, information ser
vices, workshops and seminars.
 



In view of the facilities now'Available and their'apparent undekutiliza-'

. i w4'e ruiiend that USAID'fund nt be sed fo purchase of g neral' 

aboratory equipment. 

(c) 	When foreign eperts are used for technical assistance,
 
their primary role should be to persounel and strengthen
 

p r he A'in nsppla shroaiu .o 


organizational satructures and operational modes; they should
 

Brazhiians through the direct provision of'services.
 

Section.C. Standardization and Quality Assurance
 

1. 	Needs of Industry
 

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

inhibiting the further.expansion of industrialization in the State of !Mo
 

Paulo. Establishing the required level of quality and duplicating, main

taining, and controlling that level are nonexistent in many product areas.
 

In sonc, instances restrictive government regulations protect some indus

tries from a competitive market environment, which results in a lack of
 

incentive for improving and maintaining required quality levels. In other
 

,instances the functional and quality requirements of the market place are
 

not understood, and in still others. industries are unable to obtain ma

terials, subcomponents, or parts of acceptable and consistent quality.
 

-Although the panel has made no assessment of the technical adequacy
 

of existing Brazilian standards, the fact that there are only something
 

more than 1,500 accepted standards today strongly indicates the need for
 

greater standardization effort within the State of Sao 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 baje of some 20,000 industrial standards. This suggests that
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an industrial economy of the size of Brazil, particularly in view of its
 

expanding nature, should be operating on a base of some 10,000 industrial
 

standards. Because of timing, most of these standards should be adaptq-.
 

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, product quality
 

can be established and maintained on a local or plant level by product

testing programs and application of effective quality-control techniques.
 

It can be established on a state or national'scalebythe introductioni'of
 

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

quihty-control programs at the local level. Such a certification system
 

implies, first, adequate standards and test methods against which produkts
 

in'bibe evaluated;' and, second, a formal procedure whereby product's are' :
 

!sted-and certified as meeting required performance and quality level's.
 

Ajioatently,- both'are inadequate in the State of S 
 Paulo at present.
 

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

rtesources nor the laboratory facilities to maintain a quality-control pro

on their products. Nor do they have workers and management trainedto
 

apply quality-control techniques. Therefore, a serious need exists for" "'
 

a. A quality-control training program for industrial personnel;
 

b. Supplemental facilities necessary for the performance of
 

product tests; and
 

Assistance in the methodology of improving anidmaintaining
 

product quality and productivity.
 

2. Science and Technology Project
 

The Science and Technology Project assigns to the CET the responsi

bility for interp~reting national policy and providing policy planning
 



and _guidWpce-.to e,,Sqpretary~ ;;co o~qy, ,and PKaniq ~ E ,.d(EP. 
'ter nes&Ar'Iorites,for. the..State ofSte Pauloand.stablishes
 

ria ;cr$tfor allocating resources.., In general,, it facilitates technical. 

a , Rin ial assistance,in support of contracts for technical assistance 

betw.pn nd~stry, the research institutes, and universities. Partoo 

th s suppot is,,to be directed towards the development of,standards and
 

the establishment of testing and quality-.control programs and facilities,
 

JThp development of materials research and testing facilities is under
 

thetechnical direction of the,research institutes which are to provide..
 

the .broad technical support, outlined in the Project, and, specifically,
 

to support the proposed standardization-and-certification 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

tories,created from the existing structures of state-supported researc

institutes and centers of technology. These reference laboratories ar4
 

t~o n intain,the capacity for testing-complex systems and materials and
 

areto provide CET with guidace on the development and promulgation 10 

state standards for materials and products.
 

7,4he reference labo, 
 ,ries are to (a) assist,CET in developingjand,,T,
 

.ipplementing:a product certification system; 
(b) encourage industry par-,:
 

tipipation in that system by providing, in conjunction with the testing
 

laboratories, 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.
 

http:guidWpce-.to


'The smaller 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
 

oflquality-control systems and to provide independent tests of industrial
 

and consumer products. The results of these tests 
are to be submitted to
 

the eference laboratories (and, it is assumed, to the manufacturers sub

mitting the products for testing).
 

- "n'The Science and Technology Project does not specify to what extent
 

funds are' to be made available to support the development of materials
 

resiech and testing facilities, nor specifically what funds are to'be 
" 

used 'to purchase capital equipment for testing:facilities.
 

I-." Comments and Recommendations
 

=
S 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 national and' international har

monization and certification schemes. 
 Our primary exception is that the
 

Project is stated in terms of only'the State of Sao Paulo and its govern

mental structure and, except for a minor reference to the'national testing
 

laboratories, it ignores existing federal regulations and structures ,ahid
 

those organizations recognized by the Government of Brazil, in'mattei s 
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
 



4pb1licvservice agency through Public Law 4150 on November: 21, 1962. It, 

funct, dns as:a voluntary standardization effort, operating under consensus 

prdcbdures', and provides the Brazilian membership a channel of participa

tion,'in'-the nontreaty international standards programs. 
Since 1962, all
 

purchases by the federal government have been required to meet the stan

dardsiof,ABNT. 
More recently, ABNT has initiated a certification system 

which is recognized by the Government of Brazil ii' its transactions, and,
 

,igainingrecognition in the private sector, (e.g.; 
insurance ratessare
 

,,-lower when products used are tested and certified, and exhibit the'ABNT ,
 

!Imark" of conformance).' 

, , The panel's specific comments and recommendations'on the development 

in the ProJect of materials research'!and testing facilities are 'as follows:
 

' .... ! For the Project.to be fully"effective, a much more precise
 

statement of objectives and policy must be made by'the Government of the
 

State of'S'o Paulo. This statement, of course, must be consistent with'" 

.federal objectives and policies'and it will undoubtedly require the modi

ficationof!,certain present regulations that conflict with the improvemen t
 

andmaintenance of product quality. 
One'of thermost effective quality-'
 

control devices is a competitive market, and state policy and regulations
 

should strive to strengthen,this type of environment.
 

;''b. 
The standards developed and promulgated in the Project'should
 

be under structure and procedures like that of ABNT and should not be de

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 SIo Paulo, there is also criti

cism of the ABNT mechanism and procedures. Since an organization is only
 

http:Project.to
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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 Slo 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 wor
 

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
 

,-,systems of other countries and regional treaty organizations.
 

One exception to the sLandardization plan concerns the reporting
 

of test 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 results.
 

.*he test results may then be submitted to the manufacturers and the 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
 

,thtrd 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.
 



YYVOP, a TheiProject proposal also omits the follow-on effort and audit
 

mdhanism.and.responsibilities necessary to maintain quality levels once
 

ithey3havevbeen 'established. Product.qualification based. upon product

tests is only the initial phase, and the'implementation of a quality

control system is necessary, but not suffiiient, to maintain product
 

qualification. The testing laboratories should have the responsibility,
 

therefore, for auditing the continuing level of quality by systematic
 

review of quality-control rec'rls, periodic retest of products, or spot
 

checks of the manufacturing process.
 

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

be used to purchase capital equipment necessary to develop and support
 

the materials research and testing facilities effort. Since there are
 

other feasible ways of funding these types of purchases, outside the Pro

ject, we recommend that the funds available to the Project not be used
 

for these purposes.
 

-Section D. The Information System
 

1. Needs of Industry
 

An effective technical information system canfacilitate economic de

,velopment in Sro Paulo and Brazil. Information ontexisting technology and
 

,,techniques can help to stimulate new applications and avoid redundant re

search and development, and thereby raise the performance level of ongoing
 

engineering, development, and research. Information on marker 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 facilitr.te cemmunication with others
 

http:facilitr.te


- 48 . 

doing related work. Accordingly, 'awell-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,
 

and dissemination should be recognized and avoided. 
 The amount of infor

mation that might be accumulated by such a project isvirtually limitless 

and is prohibitively expensive. Consequently, it is necessary to identify 

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

for facilitating economic progress. Information projects should serve
 

primarily the users whose activities fit most closely with the goals for
 
economic development that the project is.designed to facilitate--members
 

of industry.
 

Information assumes value only when 'ithas a careful orientation,
 

when it is interpreted from some point of view, and when it is used to
 

make decisions or to guide useful activity. 
Thus, the basic design prin

ciple is 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 Sro 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 evaluating proposed 

information projects (inpriority order); 

a. Does the information project directly promote economic pro

gress of the state, as developed under the Sao Paulo Project? (For ex

ample, will an i-aformation project directly support the development, 



improvement, or sale of a new Brazilian.induatr.l lfrodd:t, especially
 

an export product? Extend the market for an existing one? Result44i4.Y.
 

r'd ced costs for production?)
 

b. Does the information project im'rove the leveld of co6per;
 

ation, cordination, and integration among Allparticipating organizations? 

(An information system project should impove the 1linkages among elem' ts 

of industry, the financial comnunity, the :research centers, and the univer

sity.) 

c. Does the information project add to the basic understanding
 
-,
and'teornclogy? (Information system projects that'support basic
 

-
re'searbh,:provide ackground: infornmtion for possible future developments,
 

e . are to be considered less important.)
 

"Information projecto thatscore weil on all three counts "should
 

"be given the strongest support.
 

' "Within the frameworkof these criteria twogenerall',classetof 

'arv c~can1- defined:"be 

(1Ageneralprpose scientific and technical Jinformation 

service.
 

A modest range of services should be developed as a long

term effort to provide industry, institute, and university use're with access
 

-torelevant journal articles, documents, and data bases that may have been
 

acquired in any part of the world. 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 lond, information systems should provide only the most generally
 

useful services and should encourage maximum cooperation among existing
 

services.
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(2)A special-purpose, problem-oriented information
 

service
 

Another type of information-analysis and system-implemen

:ation service, geared tohandle specific problem-oriented information
 
ieeds,, should be closely,linked ,to R &. D projects approved by CET. These
 

:wo services are not i!ndependent. The special service will draw from ie
 

1eneral service and, in turn, will generate information to be fed back,
 

.nto the general services.
 

2. The Plan*
 

rhe overall purpose ofithe Informationsystem components is described 

iJn,,the'ScienceIand Technology Project statement (referred to.in IV.Aof 

that statement as "data resource operation"). Clearly, the total Project 

!;requires 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 ,ade 

.,,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 following
 
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.
 

- Resume" of "A Study of the Feasibility of Implantation of a System

of Specialized Information in the State of Sgo Paulo (SEIE)." Prepared
 
by Escola de Comunicaies e Artes, received in February, 1972.
 

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



: to, uore ~Jspecific prqject proposalo. have, been, received in, support 

o eneral ,propg sl:. , the Technological Information System Project
 

arid:the, School of Communications,and Arts proposal. The Technologtca!
 

infrp.ation,System Project calls for a three-fold program of information
 

services, training ,:and development of know-how. Synoptic in scope it
 

requires both focusing and ordering of priorities before it can be oper

p,9 15.,Of,the several items of specific orientation given in the "end 

ate,, conditions, outlined in the proposal, we believe the most promising 

Idirect information :support for research projects (Itemsld,
 

development of data banks and,,corps of experts to:aid users
 

ont~qppctfic problems (Items 2a-b); and
 

- analysis of patent office data for planning purposes (Item 

5a),..These information projects, if they suppQrt specific economic and 

industrial development programs, are within the framework of the total 

project. The Instituto de Pesquisas Tecnologicas personnel, who pre

pared the report, appear to have the background and experience to
 

operateithese projects successfully.
 

The 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 didsemination 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 information 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 industies
 
most likely to improve their exports through its use.
 

3. Comments and Recommendations
 

In general, the total budgetary commitmenti to',infdimation,systems
 
appears to be too large. 
As a rule of thumb, perhaps CET'ihuld'devote
 
no more than 5 percent of its EDR budget to the systematic handling of
 

;technical information. 
Moreover, our investigations reveal that there
 
is ample unused computer capacity available on the Campus of the Univer
1sity of Slo Paulo. Accordingly, it is not recommended that USAID or CET
 
funds be used at this time to buy or lease new computers. 
As stated'
 
egkller, the state should acquire little new hardware unless it will
 

!-lead to direct or rather immediate support of approved projects or of' 
well'documented 
user needs.
 

a. Organizat[on Desins
 

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

fThe' ervices would relate to each other as shown in Figure 1. 

*UNESCO. 
"Final Report, Intergovernmental Conference for the Estab
lishment of a World Science Information System, Paris, 4 1971." 8, October,
Paris: 
 UNESCO, December, 1971. 
 60 pp.
 



Servfca
Inforsponsbi f 


-- ( ~~~~~~~~~Computer , ;;2_ "j, 

pol'ica ies.o
 

Figurez 

' s h o u l d  A CET a££f member be'appO'inted coordinator for these 

opeiiiing uits", wit:h the'responsibility for formulating and implementing
 

policies. 

(1) The Special Information Services Unit would identify,
 

designi implement, and maintain specific information systems to support
 

CET-approved research and development projects, especially those serving
 

industry, and would provide CET and the Secretary of Planning with resource
 

information for plannLng and policy-making. The technical-information 

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



qualified to provide this service; and we therefore suggest that IPTbe
 

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, universities, 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 So Paulo's 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 service 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 total S~o Paulo Project.
 

Because of its backgroundand experience, the group at the
 
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
 
established 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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id othd," tuipment':. - E~ibh : appoVed fiAinfoiat ion-,systeivprojeAt hbld 

--haV*1 bdudget for information processinig, nd this unitwould'berespO n " 

facilities.siblbrif6k'contracting and managing computer timeand:other 

-LIk&the other service units, however, it would receive policy ,guidance 

fronP CET. " 

b'., !Advisory Board
 

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-


To assure user participatian a mutual understanding about the project. 


)tion in the information system, we suggest an advisory board for the
 

project, to include representatives from industry and other users as well
 

as the persons responsible for providing the information services. The
 

'b~ard should meet regularly, should probably have a revolving membership, 

jiid should reflect the nature of the information-analysis work current at 

the time.
 

Industrial Extension Information Service
c. 


Earlier, it was stated that information assumes value only through
 

the achievement of which6vledgeable interpretation, analysis, and use, 

depends on an active, aggressive program to acquaint actual and potential
 

For this purpose, we recommend an "indususers with available services. 

trial extension" program patterned after the agricultural extension pro-

There are two basic approaches for providing information-servicesgrams. 


advice via industrial extension. One is by means of a "general" extension 

the entire range of services that CET offers, including
agent who covers 

through "Information-servicesinformation services. The other is a special 



agent'" 'ho provides the information services of the CET subgroups. In
 

ther 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 maintaiB,. 

troubleshooting contact with them throughout~the ,duration of their pro-


OJtO S, 
.d..,Demonstration Projects,
 

Information services must ,quickly demonstrate their ,usefulness
 
toall ,concerned. Equally important, however3 ,Jsactual experience in
 

proVidLqg services. We recommend, therefore, that each service begin to 

,develop and executea 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
 

thetwo general areas of the National Development Plan--ometallurgyor food
 

,projects. 	Consideration should also be given to providing information

systems 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
 

projects, such as "Standardization and Quality Control," "Packaging Mater

ials and Containers," "Niobium Base Products," "Weathering Steels," "Surface 

Quality for the Steel Sheets," 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.
 



plored is the possibilityfodeelpi g1a'!pkjectwi-th t""Fedeii P.tent 

.O, provide patent informatioii'for'indistrial firms and summarytcl. 


plaitning information for the-Secretary of.Planning. Data acquired in'
 

compliance with the recent law requiring that all royalties'on 'intrfia

tionatcontractsbereportedto thepatent office possibly could-bi "
 

summarized to indicate where-foreign technology is being used., Thede"
 

dtaimight also ;suggest areas for technological developmen
 

e.K Initial Consultants and Advisors
 

,After the demonstration projects are selected (or at leastt plo

tential posgibilities are identified), some foreign consultation may be
 

iseful to 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
 

iave 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
 

bhouldbe made between "market" and "marketing" information. Market in

formation'refers to the broad general demand for a product or service. Data
 

Dh*markets alone will indicate the general sales potential in a certain re

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

This project is consistent with item IV A.l.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 desirea particular, differentiated product with prescribed specifi

cations, in prescribed quantities, at prescribed prices, at prescribed
 

times, inprescribed locations, under prescribed conditions, and-with
 

certain ancillary services provided. In addition to ,the buyers' prefer

oences, each recipient country has legal standards (for example, regula

,tions concerning the inflammable nature of materials), and an effective
 

,marketing-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 marketing

information systems in promising export areas. 
Such a marketing intelli

gence program would require market research and investigation capabilities
 

as well as data processing support. Working in cooperation with qualified
 

market research personnel, the special information services group could
 

,provide the required marketing-information eupport.
 

(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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Py~t*,!40 4sL,"40eaid h Ct~ifru backprattigtup,ts, las 'to theET 


ta tup,-:o pr-,pJp€t8 0 information -systems :groLpicoud'la-lso'
,The speciaI 

g. -,Other Initial Steps. for; Promoting ,the Success of Infor- , 

-..tion,Services
,a 


To provide maximum ,upport forthe ,Slao Paulo ,Project, ithe, in;
 

formation units just described should also undertake the followingxacf,
 

(l),p ;Make and publish aninventory of informstion resources
 

and a Lecto0y of 'experts in selected, fields. 

, , A(2) Plan and carry out a seminar that.will,-involveall 

pqtjertially interested parties in discussions and exchanges of ideas 'about 

infoKmation,services. Depending upon the results of the seminar, the 

,unaits,,iight also provide for continuing periodic activities of this kind. 

(3) Identify industry trade journals, application journals, 

j tems, on management, and case illustrations that would be useful to prac

t! 19ng industrialis ts. 

(4) Develop a simple information system on the li.erature
 

of computers and information systems.
 

,:,h, Some Comments on the Motivational Assumptions in Information
 

,Systems
 

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

its 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 information centers and
 

continual feedback between them, the information system will --roduce too
 

much irrelevant data and too little relevant data. Under such circum

stanes, 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,
 

Ztoqothe system: (abs tracts,documents ,:fiiancial transactions, estimates, 

etc.) should be motivated tOJbelaccurate, comprehensive, and timely." 

Since most contributors will-have'competing demands for their time and 

,talent ,they must be rewarded in ways that maintain their continual And 

effective participation. "Rarely'will the initial enthusiasm for contrib

iuting to an information system be sustained throughout its life, and some 

,formal incentive system is normally required. Consequently, we recommend
 

that some form of incentive be incorporated for experts in scientific and
 

technical fields who are contributing on a part-timeibasis to the infor

mation systems project.
 

i. Concluding Remarks
 

In summary, we recommend that information systems components be an
 

integral part of the Science and Technology Project. We strongly suggest
 

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

specific projects related 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 So Paulo.
 



APPENDIX A 

Meeting Agenda
 

TO CONSIDER PLANS FOR AN INTEGRATED PROGRAMADH6;CADViSORY PANEL 
TO UTILIZE SCIENCE AND TECHNOLOGY IN SAO PAULO'S DEVELOPMENT 

May 21 -

Sao Paulo, Brazil
 

Sunday, May 21, 1972

7:00 9:00 p.m. 


4ofidAy, May 22,_ 1972, 

8-'30- 9:00 a m. 

9:30 -12:30 p.1 


i2 .30'-:,J 3tO!p ~m. 

3:00 - 5:30 p.m. 

Tuesday, May 23, 1972
 

9:00- 9:30 a.m. 


9:30 1l:00 a.E 

30, 1972
 

Reception by the Secretary of Economl 

and Planking of State of Sro Paulo 
Professor Miguel Colasuonno
 

Welcoming Address by the Governor
 

of the State of Sao Paulo
 

Dr. Laudo Natel
 

Project Description and Discussion
 
Mr. Owen Lustig, USAID/Brazil
 

Lunch with the Council of Technology
 

of the State of S'o Paulo
 

Economics of the State of So'6Paulo
 

Dr. Alfonso Celso Pastore
 

Welcome to the Institute of Technolol 
Dr. Alberto de Castro 

Group A: Standards and the Proposed
 

Reference Laboratories, Institute of
 

Technology
 
Dr. Paulo S~rgio da Silva
 

Group B: Financing for the Science
 

and Technology Project
 
Dr. Americo Campiglia, President,
 

Sgo Paulo State Development Bank
 

Group C: Information Program for tne
 

Science and Technology Project
 

Dr. Jog6 Luis Junquelra, 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 - 5:30 p.m. 


Thursday, May 25, 1972
 

10:00 - 12:00 a;f 


12;30 2:30p'm. 


z:wu - 5:30 p.m. 

Friday, May 26, 1972
 

Rio de Janeiro, Brazil
 

Saturday, May 27, 1972
 

Sunday, May28 1972
 

Monday,May 29 1972
 

Tuesday, May 30 1972
 

9:00 - 12:00 a.m. 


2:30 - 5:30 p.m. 


Lunch Vith Staff of the Institute of
 
Technology
 

Executive Session of the Panel
 

Meeting with Representatives from Industry (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, Sdo
 
Paulo
 
Dr. Agide Gorgatti Netto, Food Technology
 
Institute
 

Lunch with Representative's from Food
 
Industry
 

Agricultural Research in Slo Paulo
 
Dr. Popilio Angelo Cavaleri, Agronomic
 
Institute of Campinas
 

Executive Session of the Panel-


Executive Session of the Panel
 

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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"SCIENCE AND TECHNOLOGY" PROJECT
 

The following memorandum was presented for review to the Ad Hoc
 
Advisory Panel To Consider Plans for an Integrated Program To Utilize
 
Science and Technology in Sao Paulo's Development on May 21, 1972, by
 
the United States Agency for International Development;Missionin
 
Brazil.
 



"SCIENCE AND TcHOLOGY" PROJECT 

TABLE OF CoNTE S 

I - SUMMARY 

II - STATEMENT OF THE PROBLEM AND PROPOSED SOLUTION 

III - PLANNING AND EVALUATION PROCESS 

IV - INFRASTRUCTURE FOR PROGRAMS IN SCIENCE AND TECHNOLOGY 

V - FINANCIAL SUPPORT FOR RESEARCH AND DEVELOPMENT 

VI - SOURCES OF TECHNICAL ASSISTANCE FOR INDUSTRY,
AGRICULTURE, AND GOVERNMENT 

VII - THE AID LOAN PROPOSAL 



Science and technolbgyh'as.beconmWiuidely :recognized. in,.:Brazil 'sone 

of the most important aspects of the development process. At present,
 

however, there is a lack of articulation between the universities, re

search institutes and the productive sectors which clearly complicates
 

the formulation and execution of science and technology linked to the
 

development effort. The succeeding sections in this paper describe a
 

system designed to createlinkages;between the producers and consumers
 

6fltechnology in the State of Sgo Paulo
 

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

ind~alshbrtnarrative'on the system.
 

Part III reviews the roles of the Secretariat of Economy and Planning,
 

the State Council of Technology in planning and evaluating programs
 

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.
 

Part V focuses on the financial mechanisms created to stimulate the
 

planning and execution of research and development projects for indus

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.
 



Part VII highlights these points within the 
 aynum wnere rorq, p..'h
 

nical assistance could make a-significant.izmpact.;
 

Finally, the annexes present a series of sub-projects which have been
 
submitted to the Council of Technology by various research institutions
 

participating in the project. 
These are included to help elucidate the
 

nature of the system.
 

AU.i..'Snould.,be,stated at the. ,1 L Ane aeslgn of this_ program is 
at best tentative. There aepartd;within the system which need further 

clarification. 

Although we were unable to locate any;,precedentsowhich would have,been
 
helpful in formulating the system, we believe that the system and pro

ject described represent a vaxii approach to the problem.
 



SW4 NT OF PROBIEWAND P1OPOSgDpSOLU O 

THE PROBLEM 

Industry inBrazil developed and nurtured behindiprotective screens
 

of import substitution policies or through special inducements at

tracting subsidiaries of foreign-owned corporations. These poli

cies encouraged the development of Brazil's industrial infrastruc

ture, and brought about significant increases in production facil

ities. 
 Indeed, the economy prospered under these circumstances.
 

The problem is 
that the number of opportunities for the develop

ment of import substitution industries decreased significantly.
 

4oreoverpas a 
result of the protective tariff devices, there was
 

l4ttle 
 ncentive for industry to lower costs by adapting new or
 
improved technologies to the special characteristics of Brazilian
 

Labor 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

nologically obsolete.
 

University departments of science and technology 
 ha could pro

vide research assistance 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
 



of the nascent capabilities in the universities and centers ofi
 

technology, while the latter pursue a variety of interests which
 

are 	only indirectly concerned with development goals.
 

There are a number of major factors, which in addition to those
 

cited above have tended to inhibit the process of linking in

ligenous scientific and technological potential to the develop

nent process. Foremost among these is the 
lack of an appropriate
 

lanning infrastructure to formulate policy and to rationalize
 

:he resources allocated to these sectors. 
 The second is the ab

ience 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,
 

andextension services where scientific and technological activi

Cies'are conducted.
 

B. 	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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3. Provide for the collection and dissemination of linformation
 

to'icientIsts','industrialists,and planners ,on scientific
 

and-technological data deriving from state, national and
 

international sources.
 

4. Encourage industrial firms to contact contrac.7 research
 

and development projects which will accelerate development.
 

h:5, -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, engineering, marketing and socio-economic investiga

tions, and a range of other service/_s/ to augment the tech

nical and managerial competence of individual enterprises.
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II... 	PLANNING AND EVALUATION PROCESS 

A. 	THE ROLE OF THE SECRETARY OF ECONOMY AND PLANNING
 

1. The Secretary, in S~o Paulo, plays the role of bc....
 

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.
 

2. One 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

ment in the State of Sao Paulo.
 

3, 	 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.
 



To :assur : that this,:process tis properly;,integrated into 

theb structure of the state,.government l!a high level 

council of technology was recently invested by the 

,"state government. 

s. 	 THt Ku1i or THE COUNCIL OF SCIENCE AND TECHNOLOGY (CET) 

I. 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

trial Associations. 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
 

adinister 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 SEPI
 

.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 ,d significance of
 

scientific and technological programs in the state,
 

and redenIgn projects or programs fundn for new re

nearch and development projects as indicated;
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!djotgadLze,specific conventional and non-conventional
 

,training 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
 

research institutes and industry and agriculture (through
 

BADESP) both in the state and outside the State of SZo
 

Paulo;
 

E. maintain liaison with the Federal Ministries and the
 

National Research Council on the State of S2o Paulo's
 

activities in science and technology;
 

g. 	promote better communications among the producers and
 

the users of technology;
 

h. 
provide a counseling service to industrial and agri

cultural firms on indigenous research capabilities
 

as well as on worldwide availabilities of technolo

giea; 

i, 	counoel the secretariat on the development of standards
 

for industrial and agro industrial products.
 

The 	council would derive support for these functions
 

through the development of a 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.
 



4r. 	 Under thisi.program, the 10ounc.l Is, ,Atep would to~iro t be 

Shire a staff of'professionals to assist in the planning 

and~evaluation process.r Subsequently, an on-the-job
 

:training program will be designed and implemented by the
 

Science Policy and Research Management group,which will
 

also be established under this project, and an appropriate
 

U.S. contractor group.
 

Inthe early stages of the project, this mixed group will
 

alsoserve as anadvisory body to the Council and the
 

Secretary-of.Planning,
 

, The advisory body will be composed by the science policy
 

and research management staff, and a representative of
 

the U.S. contractor group working in tandem with the
 

support staff of the CET to:
 

a. 	assist the CET in determining the 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; 

assist the CET and BADESP in formulating criteria 

for project selection and evaluation; 

issist the CET in proposing specific fiscal incentives 

md economic orientation, particu':arly in the establish

ient of policies on the transfer of technology; and
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Asi'sassist 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 technical and ad

ministrative routines for the CET. Upon the expiration
 

of this period it is expected that the Council will have
 

,the-,technical c-ompetence to atteitd the needs of the
 

governmental, industrial, academic and technological
 

communities. From the third year on, the CET would
 

assume the full responsibility for the technical and
 

administrative coordination of the program.
 

7. In the meantime, the CET has selected two leading re

search 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 universlty structure on one
 

hand and industry and agro industry on the other.
 

C. 	 RESEARCH MANAGEMENT AND SCIENCE POLICY PROGRAM 

1. 	The lack of managerial capacity is a critical problem
 

in both the research centers of the State of 3Ao Paulo
 

and in industry. The research institutions are unable
 

to perform market studies, project evaluation, cost

benefit analysis, etc., and seldom, if ever, contract
 



the'institutions which could provide these services.
 

E'.xcept for the multi-national and some of the large
 

Brazilian firms, industrial firms have no appreciatiot
 

for the potential applicatios' of either modern mana

,1gril or production technologies.
 

Similarly, most of the budgetary decisions made by the
 

Secretariats in the area of Science and Technology are
 

based on impressions rather than the empirical trends
 

in the economy. Foundations and other institutions,
 

supported indirectly by the state suffer the same
 

weaknesses.
 

h2
Th' program on Research Management and Science Policy
 

will be composed of an interdisciplinary group of scien

tists engineers, economists, sociologists and admin-.
 

istrators to perform the following tasks:
 

a. Training and Extension: Initially the program will
 

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 university re

search institutes and centers of technology. As the
 

program progresses, the teaiA, will: 

1) develop seminars bringing together representa

tives from industry, research inntitutions,
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deelopment banks, universities and government
 

.agencies for,simulation and games based upon
 

,existing problems;
 

2).prepare 
one semester postgraduate course for.
 

engneers and scientists on the+.management of
 

research programs;
 

3) develop an industrial extension service designed
 

to assist industrial and agro industrial firms 

implant modern management systems which are 

sons'tiveto technological factors affecting 

the present and future of the firms; and 

4) assisting industry acquire pertinent economic 

data and market analyses, particularly benefit/
 

cost analyses on the implementation of new pro

pesses and market perspectives on the develop

ment of new pro.uctSo.
 

b. Rsearch: 
This group also will organize small inter

disciplinary teams deriving from postgraduate depart.
 

menta within the university to perform research on
 

problems in areas of science policy such as on poli

cies for the transfer of technology, planning, tech

nological forecasting, etc.
 

i'Te program will be located at the School of Economics and 

AdminitraLion in the Uaiversity of Sa'o Paulo and will con-

Sist of an interdisciplinary team of 5-6 Brazilian researchers. 



.Long- and short-term technical experts will be provided
 

by 	the AID loan.
 

., 	 Initially, the staff will be supported bythe Secretary
 

of Economy and Planning 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.
 

,,5.,,Aspecialized library on research management and science
 

,-policywill be organized to support this aspect of the
 

program. Books 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 prrject 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 	Research Management Program.
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IV, INFRASTRUCTURE FOR PROGRAMS IN SCIENCE AND TECHNOLOGY
 

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 inwith 

the national information network currently being planned 

by the Federal Government.
 

The functions are: 

. coliect 'Anddisseminate or provide access to in

fbrmatioh, on scientific and technological research 

ehicHiwould derive from state, national, and inter

ifiational 
sources to university intititutes, centers
 

of technology and industry;
 

b. 
collect and disseminate information on patents,
 

trademarks, etc., 
by 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;
 

c. 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 ternis of developing and adapting
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inad'strial processes sad in tej' ectin
 

process and product trends int'0 _idesaf"kor new pro

ducts and processes which could"b'e'
arched and
 

developed in the coming years,
 

2. 	The AID loan would provide short-term consultants as re
 

quired during the life of the project to assist the sta
 

to plan and organize the data resource operation. It i
 

'expecied that these consultants would:
 

ae. examine the feasibility of the information project;
 

b. 	assist in planning hardware and software require

ments for each of the three sub-systems as they
 

apply to the State of Sgo Paulo.
 

.	 assist, plan and organize in-service and foreign
 

training programs for the operators and users of
 

the systems;
 

I. prepare a course of action which the state should
 

follow to integrate their systems with national
 

and international data sources.
 

DEVELOPMENT OF MATERIALS RESEARCH AND TESTING FACILITIES
 

I. 	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-iards, weights and measures, which should be
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set 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
 

and development projects, and in improving the quality
 

of products.
 

2. 
These services would complement but not duplicate the
 

facilities provided by the National Testing Laboratories.
 

kt present, the National TestingLaboratories lack physical
 

facilities, and are burdened with legal inadequacies which
 

Lnhibit the development of a national system of standards,
 

ieights and measures. There are positive steps which could
 

)e taken to assist industry establish quality controls, and
 

which could, notwithstanding legal and logistical impedi-


Pments, also assist in the development of a national system
 

of standards, weights and measures.
 

3. Under this project, a network of testing laboratories wJ__
 

,be created within the existing structures of state sup

,ported research institutes and centers of technology. The
 

efforts of this network would be coordinated by three large
 

reference laboratories which would be established by this
 

project in three of the larger state-owned research insti

tutions. The reference laboratories will perform the fol

lowing functions:
 



'A b complex systems and 'mateiia1i'for standards 

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
 

certfy 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
 

egtablishment of quality control systems and/or
 

"the development or improvement of testing labor

'atories, 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 laboratoi
 

"equipment, 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 institutionv in
 

resolving differences between laboratories regard

ing standards and quality of materials.
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As indicated, testing laboratories would also be created 

in the smiler research institutions and centers of 

technology. For the most part, the functions of these
 

laboratories 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:
 

a. 
counsel and assist industrial and agro industrial
 

,,firms on the development of quality control systems;'
 

-b.i ,provide independent tests of materials and finished
 

products for industry and government;
 

,., provide the reference laboratories with the results
 

of,,the tests of materials and products made by the
 

,testing laboratories.
 

At this point, two of the three institutions 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 Sao 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. The technical assistance, laboratoryq a pment and, f

qr~qcq 	materials which would be provided by ,th,AID
 

, ,oa,
are described in the succeeding section.
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V. 	 FINANCIAL SUMPORT FOR RESEARCH AND DEVELOPMENT 

A. 	SUMHARY; 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 under this
 

project the government would, in certain instances, become a
 

client of the universities and research institutes. 
 7ndustry
 

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.
 

B. 	FUND FOR SCIENCE AND TECHNOLOGY: 
Under this project the Government
 

of the State of Sgo Paulo, authorized the Development Bank of the
 

State of Sjo 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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'purchaso of equipment and commodities required by the research
 

institutes and centers of technology to implement research and
 

development projects contracted by industry.
 

1'.;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 research 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
 

in 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 Sao Paulo.
 

2. Financing 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 equipmentl
 

and
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:echnical assistance to firms which are in a position
 

:o support their own laboratories.
 

-The project would nake distinctions between development
 

of-pilot-scale models and the implantaition 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.
 

I. 	The 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 d project proposal;
 

a university department or university-affiliated research
 

institute prepares a proposal for a development-oriented
 

pure research project.
 

4. 	 In all four of these cases, research could, if the projects 

meet the selection criteria, be financed through the revolving 



fund mechanism. When the proposals are made by the firm.,
 

a technician from an appropriate research institute 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. In 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.
 

5. 	As indicated above, the project would also provide funds for
 

certain equipment costs. For 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 make3 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 TVchnology, the Secretary of Economy and
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Planning. The state government would be required to reim

burse the fund for these expenditures on an annual basis.
 

Additionally, this portion of the fund would be continuously
 

recapitalized by a system to be designed which would allow
 

the fund to retain equipment costs amortized through the
 

contracts between research institutes and industry.
 

€CJ'FNDS FROM THE FEDERAL BUDGET: The GOB, in mid-March, provided 

approximately 15 million dollars to the State of Sao Paulo to
 

start the revolving fund. Additionally, discussions are under
 

way with S~'o Paulo officials and the Ministries of Agriculture
 

and Industry and Commerce to provide funds for specific projects,
 

outside the State of Sgo Paulo, which,would be carefully articu

'fated with this project. For example, project proposals pre

sented by research institutes outside the State of Sa'o Paulo
 

could be financed by BADESP from the funds provided by the fed

eral government. 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. In any event, the Ministries
 

of Planning, Finance, Agriculture and Industry and Coommerce are
 

encouraging the development of this project. Specific details
 

concerning their inputs into the project have not yet been worked
 

out, 



,Ao,,yF DS.FROM. . STIE U Funds allated itO_ prJects In 

-seienog and technolorg through the stat%.budgejt aroe.subject 

to~the approval of the Secretary of Plannfntg, For the most 

part, however, projects submitted to the Secretariat are 

-Approved mostly on the basis of availaility of fut~ns. This 

project will provide the Secretariat with a mons of rank, 

ordering projects submitted by line secretariats in accordance 

with the development merits of each project. 

Additionally, however, this project would require.the State of
 

SSo Paulo t1o set aside funds to capitalize the revolving fund
 

in EADESP. It cov.ld also require the state to recapitalize the
 

fund in those cases where research institutes have undertaken
 

research and development projects or purchased laboratory equip

ment through the fund. The first generation funds allocated to
 

BADESP's revolving fund by the State of Oro Paulo would not, in
 

any event, be less than the total amount supplied by th, AID loan.
 

Specific details on the state's budgetary participation have not
 

been worked out.
 

E. 	SELECTION CRITERIA: The responsibility for seleation projects
 

will be divided between the State Council of Technology and
 

BADESP. The Council would be responsible for judging projects
 

on their scientific, technological, and economic merit, whereas
 

BADESP would be responsible for establishing the financial
 

integrity of the borrower. Although the specific details of
 

these criteria have not been developed, it is expected that in
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'theinitial 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 rejecLed auto

matically. Others would be ranked 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. 	effect on domestic market
 

b. 	effect on export market
 

2. 	Technological factors
 

a. 	propensity to diffuse technology
 

b. 	effect on other industry
 

3. 	Manpower and labor force
 

a. 	effects on employment of unskilled lafor
 

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
 

c. 	requirement of foreign know-how
 

d. 	equiv 1uit requirements 

e. 	relation of project to past or present activities of
 

research institutes
 

f. 	probability of success
 

5. 	Economic feasibl]ity
 

a. 	cost of project
 

b. 	estimated return on investment
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*i6; 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 score falls within an acceptable range, the CET would
 

assign a technician from a research institute to accompany
 

the project and second, forward the proposal 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 

One of theA. BRAZILIAN UNIVERSITIES AND RESEARCH INSTITUTES: 

basic purposes of this project is to create linkages between
 

the Universities, Research InstituteF; 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
 

research tradition which transcends institutional boundaries.
 

One of the basic principles 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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iofvthese-relationships, this project would provide foreign
 

,technical assistance designed:
 

I.: to use and improve the facilities of existing institutions
 

for research and training.
 

2. 
to build into the curricula of iniversity programs a means 

to conduct research, particularly applied research in 

institutions outside the university structure. 

- to provide "non-conventional" training in foreign industry 

as well as conventional postgraduate training to professorst 

students and professional researchers working in the univer

sities, research institutions and centers of technology. 

4. 	to enable large research 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
 

institutions and a postdoctoral fellowship program. 
The
 

postdoctorai fellowship program would place young, hil 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 Sa'o Paulo.
 

2. 	Ideally, the U.S. universities would be selected by the
 

CET in conjunction with the appropriate research institu

tions. 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 bu 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

iniars;
 

b) 	that the research centers present specific plans for
 

the development of a capability to assist smaller re

search centers and industrial laboratories;
 

c) 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.
 



Inreturn, the U.S. universities' contracts will provide: 

a) long- and short-term technical assistance; 

b) ;limited commodities, particularly reference books for 

libraries;
 

c) participant training grants
 

As the program progresses, the Council of.Technology, acting
 

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 univercties; (b) coordinate and assist in the devel

opment of applied research projects to be performed by stu

dents in the research institutes and centers of technologies;
 

(c) provide technial assistance and general orientation to
 

the research institutes as required; and (d) identify prom

ising students for continued postgraduate training in the
 

U.S. or third countries.
 

5. 	The CET would provide these fellows to the universities under
 

the following conditions:
 

a) that the universities agree to use specialized personnel
 

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;
 



c) 	that the universities agree to provide specialized sem

inars in research institutes and centers of technology,
 

particularly in those areas in which it is receiving
 

foreign technical assistance.
 

In return, the ,niversities 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.
 



VIZ. THE AID LOAN PROPOSAL 

.	 PURPOSE: The purpose or tne AID loan WOULU De to provlae 

assistance to those links in the system through which the 

maximum impact could be obtained to integrate science and 

technology into the development process. There are obviously 

a number of difficulties involved in formulating this program. 

In the first place, the system being developed is very complex.
 

Secondly, the broad definitions of the fields involved present
 

aAlemma of sorts. On the one hand, sharper definitions would
 

lielp:maximize the efficiency and effectiveness of the technical
 

issistance inputs. The broader definitions, on the other hand,
 

are in part functions of an unsystematic approach which could
 

aot'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
 

Eollowing areas:
 

L. Development of a Planning and Evaluation System.
 

Technical assistance provided to help establish the pro

cedures and the norms for resource allocatonas 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
 

parts of the world would be made available to researchers;
 

and (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.
 

Technical assistance would help increase the capacity of
 

the universities to train scientists and technologists;
 

,help the research institutes in applying more sophisticatec
 

methodologies to research problems; and help strengthen thi
 

ties between the universities, research institutions, and
 

industry and agriculture.
 

iunds to Purchase Laboratory Equipment.
 

These funds would facilitate the import of laboratory equip

ment and concomitantly the modernization of research 
 "'''

ties in the universities and research institutes.
 

B, :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 facilities for the university inst'>

tutes and centers of technology. The total amount would be
 

matched by the GOB and 
the State of S9o Paulo to capitalize the
 

revolving science and technology development fund in BADESP.
 



fo4Pwing inputs: 

4),: three university contracts would ,oide tchnical,,assistance 

•and on-campus research facilitiesjn the U.S, .to asist three
 

institutes or centers of technology become leaders within
 

the network of research centers. One university contract
 

would concentrate on research in metallurgy and mechanics,
 

,''anothpr:in food procpssing, and a third in an area which
 

has not yet been selected. Each contract would provide long

term and short-term consultants and training courses 
in 	the
 

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

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

to work in the graduate departments of basic sciences, engi

neering, business administration, etc.
 

3) 	twenty-five participants would be selected each year by the
 

postdoctoral scholars for three-year 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.
 

4) 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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'"heirtotal 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.
 


