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THE UTILIZATION OF LOCAL INDUSTRIAL RESEARCH
FACILITIES BY FOREIGN CONCTWRNS OPERATING IN TiHE COUNTRY

SUMMARY

The present paper deals with some aspects of the development of
the Brazilian industry and its relationship with the activities
of the industrial vesearch institutes, After an historical
background, the three components of the Brazilian industry -
local private companies, Government public companies and foreign
private companies - are identified and an evaluation of their
importance is outlined. An appraisal of the relationships
botwapn the local research institutes and the industrial
community ie followed by some detailed considerations of their
relationships with the foreign sector of industry. Some
suggestions for a more effective use of industrial research

are ;pnnentod. While the paper is based upon the Brazilian
indus-.rial development and re: sarch experience, mentions have

bteen made whenever possible and appropriate of the experiences
of the other Latin American Countries. ‘ |




I. IISTORICAL BACKGROUND

a) The beginnings of industry in Drazil

Many international observers have rcmarked With surprise that the present Latin
American elites often equate national development nith industrial development, even
where, as is the case for most of the Latin Amcrican countries, agricultural
activities have enormous chances of improvament and could contribute very strongly
to the over-all national growth. fThis present attitude in favour of a concentration
of efforts for industrinlization can be interpreted, at least in the case of Brazil,
48 an overreaction apainst a long historical conditioning.

Brazil had to endure initially a lon#s colonial period that lasted since the
discovery in 150G until the independence in 1822; during thosc 322 ycars the interest
of the Portuguese Crown was concentrated in the sugar cane plantations and in the
exploitation o' gold and diamonds. Immigration from Portugal was cxtremely small
and the coming of settlers from other Buropcan countrics was not encouraged if not
prohibited by the Portuguese kings. Population had a very slow growth, the marriage
of the few Portuguese men with the Indian wemen providing for most of the initial
stock. The native Indians did not prove nadaptable to the work in the sugar
plantations and gold mines and nezroes had to be imported from Africa., As labour
was scarce, industry was forbidden and until 1795 the kings of Portugal kept sending
irstructions to the local governors to dismantle every t..ctory that could be found
in the colony, "to attend the intercsts of the gold exploitation and agriculture".

By the timc of the independence, the country had a few small towns dispersed
along the coast and in the mining regions; in the backward arcas the indian mestizos
who had learned to raise cattle procceded with the occupation of the land. Total
population was then about 2,8 million freemen and 1.1 million slaves of African
origin,

Brazil was made independent ty the heir of the king of Portugal who proclaimed
himself Emperor of Brazil and was later succeeded by his son, the second and last
Bragilian Emperor. During this 67 years period ending in 1889 the country
slumbered under the suave rule of the empire. The general situation of the country
improved slowly through more commercc and through the influx of foreign settlers and
foreign ideas. Some industrial initiative s soon appearcd but the major part of the
entrepreneurial capacity availablie was atiractod by the two main businesses of slave
trading and planting coffce. The cnd of the period was marked by two important
series of events: the liberation of the slaves and the incentive to the white
immigration from Europc. The population of the country cxpericnced a faster growth
and more manufacturing industries were developed in the main cities.

The overthrowing of the empire and the proclamation of the Republic in 1889 were
accompanied by 2 strong drive towards the industrialization in the country, but the
ooffee interests soon dominatcd the new rcpublican government.

A dichotomy of the economic forces of the country manifested itself in the form
of a permancnt confliot - the farmers allicd to the merchants of the export-import
trade at one side, and the newly formed industrial interosts at the other, This
dichotomy that had its origins during the cmpire was to survive until the second
world war. The dcvelopment of the industry in the latter part of the nineteenth
century and in the twentieth has been slow; the country was poor in coal deposits
and a fagter industrial growth had to wait until hydroelactric power was made
available many yoars water, '




It was during the First i'orld War and in thc years following that an cexpanding
manufacturing industry found a steady ground in the city of Sao Faulo and
conszitutod the main nucleus of the industrialization of the country. In the city
of Sao Paulo, industry mct for th. first time with the main roquisites for its
assertion, namely:

1) the growing availability of eluctric power;
2) a growing market represented by the coffue planters;

3) a capital accumulation +'rough +' . lmge profite of t! . coffee
cxport business;

4) the oxistence of entreprcneurs and workers, both recruited from
the immigrant waves that came attrncted by the profits of the
coffee plantations in the fertile lands of the State of Sao Paulo.

b) The consolidation and thc expansion of industry in Brazil

The world crisis of 1929 wrecked the coffee business and so stranglod the main
source of foreign currcncy of the country; this fact acted as a protcction for the
Sao Paulo industry that could takc over the national markct without foreign
competition and was able to prosper in spitc of the bad years that followed the
world depression. The Second World Yar camc as a further incentive to the local
industry; it also hclped to change the attitudes of the agricultural elites who
instcad of continuing with the old attacks agninst the industrinl movement choso
to join it and in this manner to participatc in the huge war industrial profits.
By the cnd of the ‘orld War IT the Sao Paulo industry was firmly consolidated; it
had expanded and diversified to secrve the whole national markct and had also mnde
substantial exports to various countries.

Colleges of Engincering in the country had started to gain some importance beforo
the turn of the century. Initially the newly trained cngincers were attracted mainly
by the railroads and the public utility scrviccs; later s the citics and towns began
to expand many of them turncd to the building industry and led the introduction of
the reinforced concrete structures in the city buildings. In 1934, an Induetrial
Rescarch Institute (Instituto de Pesquisas Tecnoldégicas) was formed in Sao Paulo
nesociated with the Engincering School and the importancc of training for indus trial
activities began to be emphasised. The military scheols of thu couniry became also
prcoccupied with the training for technic il carccrs. In this manner, by tho time of
4he Second lorld War, a budy of trainud .ngincers wig already available to load the
industrial cxpansion. Also important was the fact that after 1930 the now tochnically
trainod elite found support in the new government and started to jnflucnoe the
government policics. Since 1930, the Brazilian governmont has increasingly folt
reaponsiblc for the cconomic devolopment of the country and in many forms has
intorvened directly into the cconomy.

Tho country has known the participation of foreign companics sinco its
independence. After the middle of the nineteenth century, there was a stendy movement
of foreign companics for the development of jndustrial services like city-gaz,
railroads, stoam ship linos Aand harbours; later more companics came for the
exploration of elsctric energy, telophonc and telegraph. In thy beginning of this
century some foreign companios in the food industiry business irstalled in the
country, both for the internal supply and the export of goods, flour mills, moat~
packing houses, starch production, beor brewery, ctc. The earlier foreign
investments in the steel industry and in the cement industry wero made before 1930,
But tho steady flux of forcign subsidiary companios started in the late thirties and
contimed to grow after World War II. The same basic cause that stirred the develop~
ment of the nmative industry, namely the shortagc of foreign currency, spurred the
foreign manufacturing companies to install subsidiaries in the country.
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The tcchnically trained clites that became influcnt in the Gevernment since 1930
have attributed the st te of under-development of toe country te ~ cortain lack of
entreprencurial chpacity of the locnl fre: enterprise, cspeei:lly notice :ble outside
the San Paulo industrinlizing arcen.  Purth rmcere tie dxistent Croc cnterpriscs were
prodominantly of tiuc family typ: ~nd incopablc f huiny incorpor~ted into bigrer
companies. In this nanrer, if the Government nninttined itsclf ~bscent from the
economic sccne tie bigger tasks weul:' be w11 in the hands of Torcisn ontorprises.
Because of nationnl seeurity re s ns ~rd others, therc w s forned a consensus that
certain ctivitics should be kept in the hands of 3razilian n~tionals, cr, more
precisely, the centre of decisisn reg:rding some industri:l nctivities should be kept
within the country; but s the locnl priv:wte initistive did not show up to form big
organizations, the covermment should have to t-ko the responsibility of the corresponding
enterprises. Within the frome ~f this Y-sic policy, the Government hee organized
corporitions to t ke charge ef: cluctric power gencr-tien, commnication systems,
railroads, iron cru extraction and exportition, stecl mills, petroloum production and
refining, pcirochemicnl industry, coal industry, cte.

An obsurvation of the drily life of the 3razilin Government corporations can yet
disclose rumnants of the 0ld burenucratic style, but will alse show the omergence of
toams cf very able minagers, represcntatives of th: modern schools of managerial thinking

By the end of the Sucond ''arld 'tar, a picture of the three forces that were to
lend the industrinl dovelopmunt of the country was already ~pparent; the industrinliza-—
tion of the country was geing to be besed on three types of enterprisos:

a) private nationtl companics;

b) public Government companics; and

c) private foreitn companies or subsidiaries.

The picture is onc of shiftin: contours “nd many of tho originnl causces of its
formition ~ru still at work; ~lsc many new conditionins factors are active in its
modification.

The recent official paper - Goal ~nd 3ascs for the Action of Government - issued
to present main government policies and objectives (Septembor, 1270), cnvisages the
Bragilian c¢conomic system ne constitutcd of public corporntions, private national
corporations ~nd privatc forcign corporntions nd forcsces "the consolidation of an
economic systen in which an equilibrium botween the government sector ind the private
seotor reached through the right proporti ning f the public corpor~tions, the private
national ocorporations and the privite foreign corporation will guarantee contimially
the economic and political vinbility of the system".

A very rocent characteristic of the Brazilin industrinl picture is tho
appear.nce of hybrid forms; onv can nlready identify the following typee of joint
vontures in tho manuf-oturing industry:

1) private nationnl and privnte foreign cpital;

|

2) privato national ~nd public nationnl capital;

3) privgto national, private foreign and public nationnal oapital.’

= Bome important multinationnl companies havo manifosted thoir willingnoss'to haﬁa
~ Brasilian Govermmont corporntions s partners in new industrial joint venturcs,




II. TIE INDUSTRIAL "I'TERPRISES 1N BRAZIL

Comparative importance of the private national,
private forcign, nd public sectors

There is no general survey of the manufacturing companics thnt could explicit tho
participation of the foreign companic¢s in the manufacturing industry. In 1969, the
| Instituto Brasilciro de Tconomia mide a etudy of the major 500 corporntions in the
| country, the corporations being compared not by their gales volume but by their not
| value. From the above study, Fernande Fajnzylbor of TCLA compiled the data of
Table No. 1 Annex, that comprehends the 378 m1jor manufacturing companies in Brasil.
(Sce Fernando Fajngylber - Sistema Industrial y Txportacion de Manufacturcs -
Andliscs de la Experifnci: Brasjlera - DCLA - Septomber, 1970).

The nbove study shows the dominance of foreign companics in the manufacturing
gectors of Pharmaceuticals, Chemicals, Electric Products, Machinery, Automotive,
Rubber products, etc. It shows also that, as an average in ¢ich industrial sector,
the foreign companics arc more than twice as big as the Brazilian private companios.
Unfortunately the study docsn't give an estimation of the direct participation of the
forcign companics in the total industrial incomc of the country. levertholess
considering the different degrecs of concentration of the different industrianl |
gsectora, onc could guess that tho participaition of the major companics contumplated
in the inquiry in the industrial income should not oxceced 50 percent; in this case,
taking into account the fact tht the foroign companice arc concentrated among the
major ones, ona could conclude that the forcign companics arc directly responsible
for not more than 20 percent of the Irazilian industrinal income.

III. THE NEED FOR INDUCTRIAL RWSEARCH INSTITUTES IV
AN 1IDUSTRIALLY DEVELOPING AREA

The dovelopment of the industrial area of Sao Paulo, that provides now about
65¢ of the total industrial income of the country, gives a typical cxample of the
importance of tho \ction of an industrial rescarch institute. This fact wna first
raised by Professor David Carneiro Jr. in a paper read at the Institutc of Latin
American Studies, University of London, <1 the 24th of February, 1770, under the
$itle: "The Development of Technological Progress in Brazil: a case study: IPT's role
in adapting, transforring nnd creating technology". In genoral the rapid growth of
industry in the area of Sa0 Paulo is attributed sololy to the convergenco of the four
factors bofore enumerated: tho availability of electric power, tho formation of a
market ropresented by the coffee planters, the capital accumlation through the
coffec business, =2nd the wailability of both labour and enirapronours among the
immigrants attracted by the coffec business. Profeusor Carneiro contonds that a
£ifih factor has becn commonly noglected. In 1934 a part of tho laborntories of tho
Engineering School of Sao Paulo were institutod as an autarchic body by the Government
of Sao Paulo to form the Instituto de Pesquisns Tecnolégioas (Tcohnological Researoch
Institute), IPT for short. Scvernl privats companius (some of which wero foreign
subsidiaries) contributed with an initial fund to import equipmont to tho new
institution, which immediatcly ungaged in throz lines of notivity that were to bo
ocontimued until now:

1) the specinlization of young enginecrs;

2) tho contracting of technical assistance and research servioces
with Government agencios nnd industrial companios;




3) thc organization of in-housc progrummes of adaptation of
foreign technology ~nd of rescarch in ficlds considered of more
importance to the industrializing rea.

"Rusearch was started in several arens of Chemistry, in Metrology (Weights and
¥e~sures), Building Structurcs, Soil Mcchanics, Industriil Ctandards, ~nd the production |
of high quality plywood"... "IPT also did pioncer werk in different specializoed arcos
of metallurgy, furrous nd non-foerrous alike"... "Its pcrmanent ~ssistance was vital
tc the motor industry and all scctors of .iffercnt cngincering industrics when thoy
went into production in the counwry., Iy +u3 initintive the Brazilian Standards
Association (ABNT) wnas formed and scveral industrinl standards weroe first dralted
at IPT., It nlco played ~ leading role in the creation of the 3razilian Metals
Associntion, the Brazilinn Steol Institute, the Brazilian Cherniical Association, the
Bragilian Portlnand Coment Aswocintion, nnd others"... "Tcechnicinns from sovoral
Brazilinn states nd firmc -nd from other countrics in Latin Ancrich worked thoere
for varying periods, being troined in different industrinal tcchniquus. Finnlly, it
also turnod into an important source of cntreprencurial i~lent, many of the Sao Paulo
leading industrinl leaders having donc scvoral reonths or years of training in ite
laboratorios, after graduation of uven befeore"... "Thesc men »re or have been front
rank en*roprcnours in important industries and finnncinl groups.' Profcssor Carnciro
stressos also thc importance of the proximity and the r.lationships botwecen IPT and
tho Engincering School and he concludes th.t IPT or botter, the complex IPT -
Engimering School, constituted 2 dominant factor in the growth of the industry of
Sao Paulo.

The initial dovelopment of the industrial complox of Sao Pauln wae originally
done with loocnal rusources and carried by the initiative of the local people, a large
part of which wns constituted by immigrants; the participation of fureign cnterprisos
wns thon very limited. Later when the flux of forcign investment cwe to participate
moro intensivoly in the industrinl devalopment of Brozil, the largust volume of
foreign entorprises chosc to locate inm Sa0 Paulo. Very few of the forcign mamufacturing
oompanics decided for an anltornitive location in the country, like Rio de Janciro,
¥Minas Oorais, Rio Grandc do Sul, otc. This fact indicites that the technologioal
progress previously attained in the Sao Paulo arca has constituted a strong attraction
for tho foroign investment.

v, W_L_@_A%L_MA CH_INSTI
CHOIC™ OF MIT D3 OF ACTIVITY

The first industrial institute to bu installud in an industrially developing area,
as was the onse with IPT, has to sproad ite nctivitice on a wide variety of the most
divrsc casos and problcoms. For the sake of 2 systemrtizntion, its nctivitins could
b classed into thrae groups: technionl activitius, cultural activitios and intorma)
aotivities. )

The tcohnical activities comprisos

« Tests ~nd annlyses

- Supply of standard roferonce materinls

- Bupply of spocial toochnical instrumontation
Research on spocific problems
Pilot plant oxperimentation and production
Industrial metrology support
Teohnical assistance and ocomsul ting




The cultural mctivitics comprihend:
- Training progr-mmes for studunts "nd young techrici ns
- Coursus of oxtensi n nd specintlization £ r people in industry
- Cooperntisn with the technichl assccintions
- Coopuration with the standardisation wencios
- Tcelnical publications

- Participation in government technichl commiticos and councils

Finally. the main internnl activitics arc:
- Training programme fer the staff me.mby s

- In-housc programres £o0 tae wWaptation Jf foroign tecinelogy
and research in solocted ficlds

The success of an institutc will depend on n proper brlince wong the throe
groups of wctivitics above; as will be ghown latcr this problen: is rel~tod with tho
resources availablc and the srurces »f income.

At loast in tho oarly yonrs the demand will foree the instituty to duevelop an
incredible variety of tests and ~nalyses. Tho research and the tcchnical assistance
problems oan be rcstricted to a narrower list of seluocted ficlds of computenco. The
in-housc programmes shoula be organized in 1 mannor to broadon the fivlds of
competence for research and technical agsistance. The choice of those fields of
compctence has been in general in acerrdance with thoe development of the industrinl
activitics. Beccause of the importance of the building industry in a developing
country, it started very soon with cement and concrute rusearchos. In the oemcnt
industry, for instancc, thcre was tac problem «f hiyh magnosia, the limestoms in
Brazil having a tendency for a highor magnosin content. The tochniques for the
rational proportioning of concrotus and tho methods for the choice of tho proper
aggregates were first developed in Brazil by IPT: from there IPT cxpnnded its field
of research in building materinls, to heavy ceramics, tilus, cemunt—isbestos materials,
1ight aggrcgates, etc. As an outercp of its pruoccupations with the building
materials, IPT hs develcped a curamic research group which undertook the systumtic
study of Brazilinn clays, ~Agsisted in 4. Jevelopment of the refractory motorinle
industry and the development of tho whit ceramic producte. It hs also developod
many indusirial uses of Bresilion olayu s filturing agunts .n chomical proccsses or
+8 componunts in paper and rubbor industrics nnd is studily oxpanding ite research
competence in the gemeral field of non-mctallic minerils. As the buildings were
becoming higher and there wns A need for morc olaborite and bigger public works like
dame \nd roads, IPT har developod 1 fiald of competonce im 90il mechanics nd
foundations which latcr diversified in rond building, avpplied guology, roek mochaniocs,
etec.

In the metallurgical ficld, IPT developed first o onpnoity for the support of the
motal using industrics deomusc th. araa of 830 Paulo had diggor interest in the
working of metils rather than in extraoctive motallurgy. a fiuld of compatenos ia
metals structurc amd proporties bLascd om 1 strong m: tallographic found tion was first
developed;. later an important development wns mde to holp the fonmdry industey and
only aftorwards, because of the domnnd frem other Arens of the coumtry, did IP?
develop studies on ore treatmsnt nnd mothods of motal extrnction,




In this diversification f f1:108 of competence ~no st guird yainct the
dangur of spreading too thin the humn rosources wAaslable, There is A sort of
minimum size for the resenrch groups belew which 1t is orictically impossible to
mike n steady progross.  IPT has suffured in mrany instances the i1l effccts of not
following tris principle.,

v. UTILIZATION CF IN'®TRIAL RTSE RCI[ STRVICES

n) By the Govurnm.nt

In the industriilly -dvanc.d countries, zovernmont ig - heavy buyor of roscarch.
Probably th: rmod forees “reothe hoviest buy.rs bocauss of their vital intorest
in advanced technologics., Alnogt Lvery vivanced country has orgnriiged 'goncica for
the development of certain avanc..ad technelogics of inter.oat to civilian uscs like
atomic cvnergy, satcllites and their civilian pplicaticns, ceoan technelogy, ote.
More racently resoarch fforts have been applio? to the gnluticn nf some omorging
new prcblem like cnvironmont pellutinn contrel, arban crngesticn nnd others,

The role of gevernmont in the cconomics of the dcveloping countriss is much
biggcr porcentage-wise than thnt corresponding to th: governmonts of the advanoud
countriue, but the focus of intercst, the programmes and plans re quite difforent.
In general the governments of developing countrics arc dircctly interested in

2Pplying technology in programmes fors

1) building the veonomic snd socinl infrastructurcs of the country;

2) promoting the industrinlisation of the poer densely populatoed Arens
3) oxpanding production of Agricultur: nnd bwsic industrics; -nd

4) integrating in tho economy the uninli bited regions of the country,

This being the case their mAin intercsts Arc concentratod in tho adaptation of
known tochnelogies for local use ~nd in the development of sound stratogios for
applying thum. Thc advanced tuchnr logios arc only of intcrest in 8~ far ns they may
promiso choeaper solutinns for the 0ld problems.

Tho Bragilian governmont gencivs nnd state companios that have to thuir charge
the oxpansion of basic aorvicos, ithe deveiopmont of backward ar.1s and tho dewelopment
of basic industrics arc yearly incronsing tho am unt of rosearch they buy from the
Bragilian resonrch institutcs. Probloms likc the usc of looal materinls for
construction purposus, tho wdaptation of known industri il processes t0 partioular
ores or raw mturials and the identification of industrinl usagos for new raw mnteriale
Are tho principle themes of tho reecarchos ordered. It isg folt thit rosoarch
institutes will be of more help if thoy v nble to overcome an internnl shortccming
of thair organigation; they arc in generil more apt to Gevelop n spucific reseAarch
in the laboratory than help to duvis: whioch is thy bottor stratogy to solve a
spccific problom and this stoms from tho fact that thuy hawe not Yot becn able to
develop uffectively the multi-disciplimary approich of rosearch by which a problam
onos identified is cxamined under n11 its MBpeots nd thu alternntive possidle
solutions arv woighed as t° their relative global morits,

In Brasil, as in other dovcloping countries, thore scems to bo A general
problem of a proper cuordination botween th: rcecarch institutes wd th other
several nationmal agencies for the oconomic dewwlopment.




The developing ccuntrice have to crganize Almost at once ~ whole gystem of
agcneics to attend the necds of the industraal development,  Besidec research
ingtitutes, they have to croate centres for technological higher education, cither
s ~ part of their universitics «r 8 separnte institutins, inveatment banks and
development corporaticons, normalizing nd stancardization agencies, institutus to
orgwnize nt to enforce the usnge :f bawsic weights nd measures, agencies for the
systcmatic appraisal and the proper registration of patents and industri-l narks,
centrus for industrinl cxtunsion nd productivity stulics, etec.

There is n gencrnal tendency ©or the vericus pencics abovo-mentioned to act
isolatedly without ruoalizing the ~dvantages th~t ocould be derived from A proper
degrev nf coordimation between theri.  The cxperience of INMTI (Instituto Naciomal de
Teenclegia Industrinl) of Argentina shows how importint the rclationships beotween
the resonrchL institutes and the universitics can be. In Brazil, at lenst in the area
of Sac Paulo, wvery fertile relationships have beon developed between the universities
and the resonrch institutos; 1s. fairly good rel:tionshipe butween the natioral
st~ndrds nssocintion ~nd the rescearch institutes have becn reached in Brazil. Tho
Yoxicnrn oxperionce of the MIT1 (Instituto Mexic-ne de Inwestigncinnus Tacnologicas)
oxomplifius th: importance of gnod rcel-tionships butween the rescarch institutions
~nd the investment banke and developmunt corporaiticns. Tt is felt that dotailed
studies ~t nationnl lcvol ~nd an inturnitionnl comparison . f their findings could do
much in the wnay of 1 pri.per understonding of mctheds to be used for attaining a
proper conrdination of the different developing agencies and of the advantages thnt
could be gnrined by the developing countries., ‘

b) By the Bysiness Community

The Instituto de Peequisns Wconomicas Aplicadas - IPEA (Institute for Applied
Economic Rosearch) has recently made an inquiry upen the state of the industrial -
rcsgarch in Brasil., The datn below is from a paper by F.A. Biato and E.A.A. Quimarnos
of the ITEA, prosented in thc Mecting »f The Industrinl Rescarch Institutions held in
3ac Paule in May 19-23, 1971.

The inquiry identifice 47 ¢ntities (institutce, laboratorius, univorsity
departments, etc) that develop industrinl toclinological progrimmes in tho country.
Out of the 47 entitios only 21 have contracts with inCustrial enterpriscs, the
remrinder doing only in-house¢ resenrch,

The activitios that thosc 21 entities develop in their contracts with the
industrinl ontarpriscs could bc clamsificd in the following mannor:
558 - Routine teating
3“ = "Adaptive" research
7€ - Pilct plant dovoelopmont
4L - "Croatiwe" resoarch

454 of tho major industrial snterpriscs in the country answored to the inquiry.
0f thesa, 292 duclared that they mnde their own resonrch and usunlly didn't buy from
research imstitutes. Of th: rumainder, 100 industrial enterprises declarod that they
usually buy rescareh serviocs from rusoarch institutions, or from other companies,

A part of thoe work of the resenrch institutions is for smaller companies, not

included in tho imquiry.
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Of thu 47 roscarch cntitics surveyed, 10 had no intercst in communicating their
activitics tc the industry; 27 of thenm would nnswer when solicited by the industry
and/or miintained som. sort of bullctin deseribing their rctivitics; only the
remrining 10 institutione had some form of -~ more ~ggressive approach in their
contacts with the industry.

As the mentioned paper cencludes, the inquiry indicates that the industrial
secter uses the sorvices of tlic rcsearch institutions only in + limited way and
th~t the research institutions hovo only - limited interust in ~ more activo
rclationship with the productive systcm.,

Even the fuw more ~ctive rescarch institut.s in Brazil have yet much to learn
A8 to methods of industri~l linison. And s remarked for thu government sector,

..also in thy industrinl scctor the lack of nbility for working in interdisciplinary

groups still prevailing in the industrinl research institutes rostricts the scope
of many of the research activitics to laboratory or pilot plant experimentations.

In tho 1ast thirty years, 1 big market for tecchnology hvs sprung all over the
world., Besidos the traditionnl forms of 8ales of patent rights and of tuchnological
prcjocts, other forms of merchandising of techniocal know-how have been developed
and are boing nugotintec betwecen companies of different countrics; while in the
relntionships between twe advanced countrics this may be regarded as ~ mere
systomatigation of the ways of exchanging technological knowledge, in the relationship
betw.on n doveloping country and an advanced onc this takes the nspect of a
characterization of the technological dependency of the former,

A recent study by IFEA (Institute for Economic Applicd Research) has identificd
the following five forms of importation ~f tochnology (IPEA - Industrinl Sector -
The transferrence of tochnology in Brazil, December 1970):

1) Porm~nunt technical assistance - an agreemcnt presupposing n pormanent
vinculation of A Bragilian enterprisc to 2 foreign company; thc latter
commits itsclf to supply scrvices of process engineering, production
onginooring and product ¢nginecring ns may be necessary for the
development and improvement in Brazil of n ccrtain product line by tho
Brazilinn cnterprisc. The payment by the Brazilian entorprise will
correspond to an agrecd percentage of the monthly or yoarly sales
volume of the product line.

2) Tomporary technical rssistance - an agroement providing for tho
technical holp of foreign company to a Brazilian enterprise, for
the development of 1 cortain product line or for the implantation of
an industrinl process in Brasil. The payment by thu Bragilian
enturprisc will be in thu form of an ngreed sum th~t mry bu paid in
instalmonts.

3) Patont licenco - n patent liconsing agroemont in which the licensor
rosidos in a forcign country. Tho paymont will in gunornl cnrrospond

to An agroed porcontage of the sales valuc of the products incorporating
the patont lioconsad.

4) Liconso for tho utilisation of tr-domarks - 28 in the case above,
payments will corrvspond to an agreed poroentago of tho salos volume,
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fnginecring projcect = the supply by  foreign company f A comprehensive
colloctinn of tochnicnl studics based in specific roserches nd/or
accumulated technicnl iafermition and of designs “nd specificntions
organized to constitutc the technical plan for the construction of a
productive unit or for the manufrcture of ~n industrinl product. The
payment will correspend to an agreed sum thnt mny be prid by instalments,

The cited study shows that more than fifty percont of the ngreements for
technologicnal traisference in Brazil corr spond to the Permrnent Toclinienl
Assistance type.

Beginning ~t the closc ~f "orld Yar II A gr-win: number ~f industrinl companics
in Brazil have cntered into technicnal nssistance agr cments with componics of the
advanced countrics. This growing tochnological dependency may howve had the offuct
of diminishing the dcmand of the private industry for the ruscarch scervicoe of tho
local research institutes wnd is presuntly the cbject <f the study by the Governmont
scctor, nnt 8o much on account of the frrceign currency demnd inv lveod but because
it may discour-g: not only resenrch but also wny other form of industrinl creativity
in the country.

It is now buing recognized in Brazil that the crention of technology through
rcsoarch, the transfer of cxternal technology and the usc of new tuchnelogices by
industry will have to be considered together within tho frame of A natinnal
technologicnl and industrinl policy.

As it is now, the local rescarch institutes conestitute an importnnt support for
the industrics thnt maintain technical assistance agreements with foreoign companies.
But the services demanded could be elassifiod 18 "clinicnl services" in 28 much as
they oonstitute a big varicty of small specific technicnl problems; very scldom a
study for the dev lopment or improvem.nt of ~ precess or ~f 1 product will bo askod
- those qucstions arc transfcred tn their foreign licensors.

o) By foreign companies

Only in very fow cascs dc foruign companius or subsicdinrics of foreign companies
look for the sarvices of local ruscarch institutions in Braszil. This secms to bo
generally true of the research institutions all over the Latin American countrius.

A foreign mamufncturing company will only move inte n Latin American country
after learning thnt thero is a local market for certain products dovelipud abroad and
aftor acquiring a ruasonable assurance 18 to the availability of the neceesary supplies
cither by local production or by importatica. The forcign company is only
inturcsted in exploiting commorcially in n new market the tuchnical know-how and tho
managemont »nd markcting expertisc it has developud abrond. As J.B. Quinn puts it
(Tochnology Transfor by Multinational Companics, ilarvard Businces Roview, Nov/Deo
1969), "Many corporatc managers now paraphrasu tho thome: 'When you get down to it,
all wé have to offoer in world merkets is A superior technology and n buttor oapacity
16 use dt' ". Tho foreign company preoccupation is in doveloping n business it
already knows and thercfore it lnoks interest for local rcsonrch. On the othor hand
thore is in the Latin Amorican countries a ready acceptability for any change of
style or dosign and for any innovation that hav. met tho npproval of the advanocod
countrios And, therefors, it is A much #afor businuss %o introduce thers'a product
developed abroad than to try to creato locally something new.

In the Brasilian oxporionco th~t sqoms very similar to thnt of othor latin
Amorioan countrics, the forcign companics or their subsidiaries have sought the
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assistance of thc lucal rese~rch institutes in the following cases:

1) To 8¢t support for the development of loenl suppliurs.
2) TPor tosts and annlyses.

3) For solving sume very specific manuf-cturing pr:blems where only
minor experimentation will suffice ("clinical services").

4) 1In some fow cascs, in the fond ir'ustry, for the development of
new products and for the producti m of tri~l orders in the pilct
plants for markct testing.

5) To got frec information about tho lncal production of raw materials,
building materials and industritl goods as ~ prcliminary basis for
now projccts,

6) To get an appraisal of the performance in the loecal conditions of
products manufacturcd abroad prior to their introducticn into the
country.

7) To use thc local Industrinl resenrch institute 18 an agency for
the quality control of products for export made by loncal onterpriscs.

To get an uthoritative opinion in cagses of the application of
laws and rcgulations prosenting tochnioal interpretation problems
such as import dutics, drnw-back regulations, salce taxes, otc.

VI. CONTRACTING OF WORK TC LOCAL INDUSTRIAL RESEARCH
INSTITUTES BY FPOREIGN CONCERNS

a) Foreign manuf~cturing or consulting companics operiting in

the oountry

In the experience of IPT the cooperation in the development of local suppliors
prosents the most interusting possibilitios for contracts of the sorvices of tho
locnl research institutos by the foroign manufacturing companios., No matier what
line of products A foreign cempany develops in tlic country, a multitude of supplics
of materials nnd parts will bc gonerally required. For the sake of building a good
public image, it is in thu interest of th: foreign company to utilize as its
suppliers 2 large number of looal enterprisos, but these with all probability will
noed tochnical help to attain and maintain tho requircd quality standarde and to
achieve compotitive prices through higher productivity and lower scrap losses. The
local rosearch institutes arc in general propared to give this kind of tochnical
assistance.

In somo casos IPT has participatod in spacific developmunt programmes of the
above contomplatod typc; but im no case up to now has thurc been the proocccupation
of jointly analysing thc whole problom nnd Plaaning in detail a preper strategy for
aotion. 1In too many cases, thu foroign manufacturers do not plan a proper technioal
assistanco support for tho suppliors and, in the expericnce of IPT, only after
repeated diffioulties will many of the suppliers seek thc help of the research
institute.

The futurc improvement of tho relationships between tho local research institutes
and the foreign manufacturing companics, . in Brasil as in other Latin American
countrics, will naturally depond upecn aotion to be taken by each side. PFrom their
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part the resoarch institutes will have to dismiss some prejudices the forcign
companies have created about them, such e

1) A foeoling that'a certain time-insensitivity of the local resonrch
institutes may render any foreeast ~f delivery schedules impossible.

2) The impression that the iustitutes arc "too officinl" and that this
might intorfere with the independence of the company's movements.

3) Tho noticn thnt tho oxpenses inci rred in an agrecment with a local
instituic arc unpredicinble and tucrefore cannct fit into o rigid

budgot.

4) A cortain degree of deubt 78 tc the tuchnical capabilitics of the
rosoarch institutes,

On the othor side, somo of the actions that could be suggested for the foreign
manufacturing companics are:

1) Tho honest decision of knewing morc fully tle local research institutces.

2) The organigzation of plans to fully usc the local institute's
capabilities and to supplcrent its wonknusses through members of thoir
own staff.

3) Tho organisation of plans of intorchange visits of rescarchers both
from ths research dopartments of thc parcnt companics and from the
local research institute.

4) Tho dewvolopmont of attitudes conducive to A continuing unders tanding
and collaboration.

The rolationships with foreign ongincering and consultant firms with IPT have
been limited to the sclution or the answering of very limitod quustions, mainly
connocted with looal raw matorials like woods, fibrus, clays, mincrals, or with local
building matorials. In this casc the observation already mide about tho importance
of truly doveloping interdisciplinary resenrch is valid; from some rucent inquiries
it is possible to forosce n substantinl incroeasc in thc servicus rondored to foreign
consultants onoc the institutes aro prepared for it.

b) Companies in other countrius interce ‘ed in developing products
for the country or i rting prodncts from tho country

Both contemplated cases have commurcial interost. In the first casu, services
of the local institutos may oftcn bs roquired when tho products involved have thoir
parformance heavily depondent upon local conditions of climate, soil naturu, otc.
This is tho caso for instance of agrioultural machinery, woed killors, pesticides,
wood pruservativos, firu retardants for wood, and many others. The contracts
botweon tho foreign concornms and the local institutes will forosce a goneral appraisal
of performance cventually associatod with tho rosearch of soma minor modificatinns
that may bo necessary for the ~daptation of thu product to the looal conditions.
After A successful appraisal the product is imported inte tho country and may lator
be mamafactured locally.

Companies interestod in the importation of products mado out of local raw
matorials may roquost the assistanco of a local rusoarch institute to develop and
%o maintain tho quality standards required by the foroign markets. IPT has had
contraots of this kind in comncction with some wool products and some essential oils,
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VII. 7 DEVELOPMENT OF MORL TFFRCTIVR UTILIZATION OF
INDUSTRI AL RTSTARCIH II' LATIN AMERICA

In common with most of tho development problems, the problem of a more effective
utilization of industrinl research will require in cach country or region the
cencerted efferts of different public scctors ~nd of differcent organizations. The

regional and international organizations can also make decisive contributionsg
tewarde this development.,

It may be apprepriate here - propog - re-definition f the scope of industrial
resoarch in the developing countries of Latin Amcrica, 1In many of the Latin -
American countrics "industrial rescarch" has been connceted with "industrial
innovation", either in thu form of 1 new process or of o new product and it should
be rcemembered that "process improvement" and "procduct improvemcent" no matter how
small the degree of improvement involved, arc Also legitimnte objoctives of industrial
research. Many an industrinl resenrcher of the Latin Amcrican countries will adopt
a 8ort of prudish attitude in their contact with the real industrinl problems and
Will shun his involvement in problems of counsclling on the improvement of
production methods and in quality problims that could not be strictly defined as an
"industrial research". Now, congidering the present limitec cxperionce of industry
in the Latin Amorican countries, nnd considering thit in the near future most of
the innovative processos 7nd products will contimue to be dictated by the advanced
ccuntries, the scope of "industrial rescarch" in tho Latin American countries should
be broadened tc be of mor effective use to the loeal industries. I submit therefore
that the following activitios should be considered s "industri.l rescarch" in the
Latin Amorican countries, in the following oarder of importance to tho local cconomies:

i)  The rational choice of the most appropritte technologios
for ¢ach industrial suctor of the country and the planning
of their c¢ffoctive assimilation by the local industrics,

ii)  The cconomic Adaptation of existing techmologies to local
conitions of production scale, of raw materinls, and of
manpower skills.

iii)  The local development of process and product innovation,
and cf process and product improvemont,

S8ome random suggestions leading to a morc effectivy utilisation of industrial

rosoarch submittud bolow, have buen grour..! under the hoading of onc of the public
soctors or organizations more directly involved in thoir implementation,

a) The local industrinl rascarch institutcs

more offectivo utilisation of industrial rssearch by the local industries are the
looal industrinl rosearch institutos. Thorefore thay should bs in a constant search
for improvements of thoir internnl structury and for rofinemonts in their WAy of
approaching and attonding tho industrios, or ns cnoe Mr, JJ. Castullanng of the
Moxican Institutc for Rese~rch and Industrial Technology (HI'I'I) has put: "tho fipst
and most important research project of a rescarch institute should be the institute
itself", And thoy should bgar constantly in mind tht whilc it is truc that the
value cf an academic sciontific research is independont of its applioations, the

effoctivoness of an indus trial rescarch is only mcasured by its Sucouss in actual
industrinl uge. '
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Contracting of work with industrinl companics:

The practices of contracting, thic procodurcs of attend~nce and the
fees to be charged, should all be spelled nut in n businesslike
manner, thnt is thce mnner industrinl companics best understand.

As the establishment of criteria for cvaluation of performence is
frequently difficult at the begimming of research work, contracts
should foresce successive steps or phnsos, thc whole subject buing
reappraised jointly ~fter the conclusion of cach step or phase.

In this nanncr tho officers of tle contracting company will participate
in the orientaticn of wnc rescarch work and will also feol confident
that they arc not committing company's funds out of proportion with
what they are really getting.

The organization of n high level industrial liaison service should
not discournge A perminent contact of the researchers with industry;
it is through thesc conthcts that an important number of resonrch
projects will come tn thc Institutc,

Research work—-selcction of appropriate fields:

As stressed in ChaptcrIV above, this is one of the most important
factors lending to the success of the institute. Both the rescarchers
and thc management of the institute shonld cnghge themselves in a
permanont revision of its fields of activity, chucking their technical
level and appraising their adequateness to the industrinl millieu.

Tho forecast of the new fields to be cntered should take into consideration
the long time consumed in planning the research group and developing the
proper levels of competence., In most of the Latin American countries

this will froquently involve long training programmes becnusce roady-made
spocialists cannot be found for the required fields.

Proquent discussions with industrinl and engincoring associnti~ne, with
the approprinte government agencies nnd with leading eluments of the
industry are very important for a successful choice of the rescarch
fields.

The devolopment of technioal skills:

In tho Latin American countries +the institutes will have to train
spocialists for industry bosides training them for their own noeds.
This may bu an expensive programme but if resourcees can bo found and
if the programme is wcll planned, it will in a few yoars start to pay
dividends to tho institutc booause it will greatly improve its contacts
with industry.

The main problum comes when industry attracts more trained clomonts
than planncd and so depletes the mumbor of trained purscnnel in some
of the fiulds cf competcncu of tho imstitute to a low dangurous point.
To avoid this situation thoe institute will have to bo able to maintain
its salarics 2t a level comparnblc with those provailing in industry;
at least in thc Bragilinn experivnce most of tho institutos are
subaittod to govornment restrictions, their salary levels being tied
to those prevailing for the civil sorvice or for the university
profcasora, and this fact has boen the cause of thu nevar-death of
several research institutes. It has to be genorally undorstood that
a good technical staff is the only important ~ssot of nny type of
research institution.




b) The Govornment

i)

ii)

111)

The relationships with the resenrch institutes:

The importance of incruasin; the rclationships betwoeen the industrial
rosenrch institutes and the difforent government agencics has already
boen strossc under Chapter V. Thesc rolatinonships should constitute
a means for muintaining o satisfactory number of r¢senrch projects
going on At ¢ ch institute. They should also constitute 1 basis for
the changing of the prescnt depen ency relationship of the institutes
towards gcvernment in matters of financinl roasourcus t2 A new type of
rclationship in which thuy should be treated as independ:nt
orgnizations wnd would cclebrate paid rescarch contracts with the
approprinte government agencies. Instond of gronting cndowments the
government should buy roscarch projects from the resenrch institutes.
Even in tho case of some of their long maturing or highly deficit
intornal and culturnl programmes, the government could empower one

of thcir agoncics in charge of technclogical mattoers for tho purpose
of negotiating an! finwcing thom. The importont thin/ is to put

the financing of uvery projoct or prograumc of the institutos on a
more pragm:tic basis of sclling anc buying bochusc this will
constitute n way of offoctively appraising their performancas and

will contributs indirectly to the improvement of thcir relationship
with the industrial scctor.

The govornment financing agoncics:

The government financing ngencics constitute a bnsic support for the
developmont of the private industrial scotor in the Latin American
oountries nd they should use thcir influsnce for leading the
industrinl companies to contract, wherc approprinte, resenrch projocts
with the local institutos.

They should ~1so themsclvus contract with the local institutos broad
projects pertaining to the development of whole industrial branches
or rugions; thoy could thus offuctively contribute to the development
of the modern multi-disciplinary approach in the institutes.

The foreign industrinl suctor:

Conaidering the great pnrticipation of the forvign industrinl sector in
tho Latin Amorican oountrics, the governmente should issuc a strong
recommondation to induco tho forvign oompanics to put into eoffoct plans
for tho use of the local rcsearch institutes, and should indioate that
the acceptance of such a rccommendation would have A woight in the
official doalings with said companics. Principally the so-called

multinational corporations have a huge influonco in the gencral

industrinl development of the Latin American countries through a

‘constant transforence of teochnology; in many cascs as has boeun

stressod under Chaptor VI, the local rusenrch institutes could be
omployed affoctively in thia transfurcnco proccss nnd this could be
done in such a way as to bonufit both tho multinntional company and
thoe private national industrial scctor. .




c) Associntions of Industrics

The trade associntions of industry could have an important participation in
many programmes for a morc cffuctive utilization ~f industrial resenrch., Besidcs
regular information to their assccintes on incustrinl rescarch, they should lead
the experimentation nf forms of cooperative resenrch, so common in the Turopean
countrics but very rarcly tn be found in Latin Amcrica. Thoy could also take the
initiative of organizing in thoir countries plans of technical assistance for the
sm~11 industrics with the help of the re¢-earch institutes.

A new form of cooperation between industry and A rose~rch institution is the
one now boing ceveloped by the Comision Maciomal de Energia Atomica (National
Committce for Atomic Energy) of Argentina. Its rescarch scctor is giving the
nacessary support for the production by the local industry of n substwntinl part
of tho first Argontinian Atomic plant; and, furthermors, studice nre being mado to
agsoertnin that this participation will bc much more important in the next atomio
project.

d) Intcrnationnl ngencics

The intornational gencics (UNIDO in particular) can promotc the more effoctive
atilization of industrial rcsearch in the developing countrics through the
strungthoning and the support of the local industrial rescarch institutes. Programmos
along tho following lincs should be started or reinforoced:

i) Assistance to the rusearch institutes in the development of somo
important skills ns, for instance, project managoment nnd industrial
liaigson. Such assistance oould he mado in the form of intornational
porindic courscs and seminars. '

ii) The idontification of successful appro~ches loading to more offective
utilization of industrial roscarch developed by the institutes of the
developing regions and their diffusion.

i11) The tochnical help in the project and the implantation of now
institutions as well a8 in the oxpansion into new fislds of tho
exis ting ones.

iv) Thoe organisation of a tcohnical censultancy to bo used by the
institut.s whoncver thoy may noe export help for gpecific toohnical
problems,









