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I, IEERODUCRION

The aim of this menograph i to exemime the phenomenon of
technologicsl cremtion im the comtext ¢f the Argentime msnufectur-
ing sector. It i of imterest to study the magnitude of overall
expenditure omn tasks direet at creating technolegiosl kmowledge,
its compesition frem eme imdustry te enether, the sffect which this
kpowledge bas om the growsh perfermence of the imdustrisl establish-
ments which undortake sgush expenditure, the natur@ of she kind of

knowledts prodmsod, e%c,

Although this is & oubject writiten sbeut with relative fre-
quenoy, it is surprising %o note both thet the svailsble micro-
economic research 1o very limited amnd that the theoretical general-
igations which attempt o provide en interprotative model for the
tochn@legieal position of tle Argentins industrial secters are very

few.

Throe papers, written seme time ago, are the only sources of
statistion) infermaticn presently evellable. The first eme is the
study by the Undersscrotariat for Science znd Techmnology, ocarried
out in 1969 and publighed im 1971, im whichi1it is estimnted that
expenditure on sclentific¢ mnd ‘tochnelogieal research in the manu-
factuping secter iz aroumd 2,300 million pssoa - approximetely 6
millien dollars of that year 1/,

A second paper is the research carried out im 1969-1970 dy
the present auther whieh, after a study of the technological beha-
vior of 200 relatively largs industrisl firme, cemcludes by stating
that towards the ond of the 1960°s the firms samplod epent annuslly
nearly 30 millicm dollars em rascarch and dovelopment activities 2/.

Finally, there iz tho study ecarried out im 1972 by the Natiansl

1/ Argentime Repubiic, Undersecretariat for Science and
Technolegy, P@t@neial_ci@ﬁﬁifl@@ 7 t6enise nagiomal, Vel. 1,

_i,r‘___ idn dopendlente dm
1976. (A pr@limiﬂary Pinocegrephed vorsien was {irst published by
tke Inssituse Dl Zolla, Buemes Adres, 197TL).



Institute of Industrial Pechnology (INTI), in which is is shown
that expenditure on research and development by the 220 fiyms in
their sample that year reached 26 milliom dollars 3/.

If we bear in mind that the eatimate made by the Under-
secretariat for Soience and Technology is not the result &f o
specific field study, but an indirect spproximation prepared on
. the besis of secondary evidence 4/, and if at the same time it is

.noted that there is a significant similarity between the ether two
indicators 5/, we can begin our exploration of this field assum-
ing that towards the beginning of the present decade Research am
Dovelopment activities in the manufaoturing sector were worth
around 30 million dollars snnually. This oonsideration opens up
a8 series of questions, among them the following: What sigmifi-

. oance must be attributed to this flow of internal technolegical
- expenditure in the context of & country whese industrialisation
 strategy has been almost entirely based on the subsidised inflow
of foreign ocapital and the unresiricted recepticn of foreign tech-
- nology? What is the nature of the flow of techmelegical lknowlsdge.
generated by this expenditure? What differences between indus-
tries can be observed with respeot to the sige and nature of the
inventive-innovative activity carried through on the basis of such
. domestic technological expenditure? What effect does this expendi-

“ture have on the growth performance ¢f the firms which undertake

i%7? What relation exists betwsen the flow of intermal techno~
logical expenditure and such macro-sconomic variables as the level
of employment, income distribution, the pattern of comparative
advantages with which the country cperates, its degree of extermal
dependence, etc? o |

3y INTI: D

. en la Argentins, Buenos Aires, 1974, p.61.

& Underéocrotariat for Scienco and Tachholosy, gg, eit.,
p.101. ‘

5/ Differences obviously exist and should not be mimimiged,
since they arise from different conceptual appreieals which it is
useful to keep in mind. In our view, the conventional definitions
of research and dovelopment activities fail o pick up important
forms of techmological knowledge created at plant level. Por oon-
ventional definitions, the reasder may refer to the Frasostii Menupl
(OECD, Paris, 1962); criticisms of such definitions aéan be seen in

Je Kat“’ m.
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In the second part of this paper some of these topice are
examined, using for this purpese some of the micro-economic empiri-
cal evidencd resulting from the field study already mentioned.

In the final section, onc poseible imterpretation of the ob-
- served facts is attempted. It places mpscial emphzsis en the con-
cept of the relative technological gap which ezparates Argentins
from the group of industrially mors asdvanced countries. In this
section, it is srgued that the technological gsp seema to be de-
creasing in specific areas of manufacturing production, due to two
main factors: en the onme hand; & relative slow dowm in the rate
¢f expansion of the internatienal teschnoleogical fromntier in com-
parison with the immediste postwar years and, on the other, the
pearallel increase in the level of the local technological capacity
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1I.

Conventional reasening sterts from the assumption that there
ia an inverse relationm betusen importing teckmolegy from abrosd
end generating techimelegy locally. On the basis of smeoh 2 premise
it is then taken for granted thst in a country whioch bases its
industrialisation strategy om the roseptien of foreign capital smd
tecimology - this is a charasteristic feature of the Argentine
industrialisation strategy througheut the postwar period -~ there
is little to be expected in terms of domestic gmmerstiom techno-
logical knewledge.

Such reasoning cversimplifies modern industrial reality §&/.
There is no doudbt that the larger part of the techmology preseantly
employed by Argentine manufacturing has basically been ommoeived
in more devéleped countries. But that is not sufficient reasca %c
aasume that the domestic utilimatiomn of such technolegy cen taks
plaoce without the mediation of local technolegical efforts, whiech
t0o & great extent occurs through the creatiom of technelogical
knowledge which is complementary to the imported products snéd pro-
cessen’ designs.

Approximately two thirds of the 200 mamufacturing firms .
oxamined in one of the three stviies menticned previeusly 7/ op-
erated, at the time they were appresched, en the basis of a 1i-
cense agreenent signed with one er more foreign firms. The reamin-~
ing 30% of the sample was found to be operating with domestically
designed technology. In both such groups, however, significant
activities aimed at producing lecal tochnological knowledge ware
detected, %he reasons for this sre set out bslow.

§/ The Japanese ce2o is & goed example in this respsot, since
it shows ths great complementerity that exists botwocn hporting
tochnolog and gonarating it. s@@ %o Um, Tre B pchnal oy

J : ® 3 m@,

H. Kitmn. ‘Poroi;n M.d and Inveahmt. Hew Chakkenges ¢ Japse”,

: SR AN LORMRLED . Vel. X He 49 ?0@0. Mcum' 1972, @ﬂd
Y. !mm:l., "Jn.mose lultimtimi Pirma®, Journal 20TLd Irade
Iaw, no date.

/ J. Kats, gp, e¢it., Fondo da Culture, Héxice, 1976.

5 =



Wheemas fer the scomemist the $Seeknelegy of & particulsr in- .
dustrial plant is theught %0 ko a fized fastor, the enginser via-
uvalises a mere flezible world in which the Qesisne of produsts md
preductive procesees gradually improve through time, adapv te the
circumstances peculisar 4o their utiligation in the e@m$ezt of a
apecific plant, a%e, . .

In other werds, the imdumtrisl "BELRSAY La vsed %o the ideam
that ne twe industriel plants ia the world are aliks, even when
one of them tries to replicate the ether §/, somethimg which is
slmo e;;gn the cage with respe@% te the. demign of a given prea '
duct. . : ‘

There are & mumber ef circumstances which'm&g lsad to the
need %o adapt, adjust, improve ate. o particular progess or pro-
duct. Ameng them are the fallewimgs botter er more eppropriate

uge of industrisl weste 10/ better adaptation to the:needs of

&/ Ia the literature em imdusirial emginsering there are abun~
dent exsmples of technelegiecal demigns intended o bo carben eoples
of existing decsigns, hut which whem put into operatien ahowed the
need for a substantial parallel engineering effort ained at achiev-~
ing a matisfectory performensce of the copied design. Ses for exemple
¥. C, Clarck, B, ¥. Porgs% grd ba ﬁ. Stecklagy: "“Aches and Pains ef
let Stlrt-u.g} 2 : ~f.‘_, Ve SrAde T EQERGDE o vala 6?9 ﬂ‘Q 120
“his cnse analyesea whax h&p@@ﬁ@ﬁ with "y ehamical pleat belonging to
the Vulecan Haterisl Co., dedigned®ss a cepy of the Wiohita plamt, =
but three times the mise®. Despite the similarity of the technology
two years were required te geot the mew plant inte full operation.
There are frequent cases of $his oord in the indugtrial sphere. .

9/ The Pord Yaunus m&auia@tnr@d in Argaatina, dospite being
a copy of the German design intreduced on to the Eurcpesn market a
year hefore, toak 230,000 hours ef Argentine engineering effortas -
nearly a year and & belf’s work of & group of approximately 50 - |
people ~ bafere i% wenk on the market., Very few parts were ‘DOt re- N
designed and sdapted %o lecal comditiens, although the omtm.l de-
- aign 6 the Gem Tovmng wes ned Qﬁ.t@r@d, ’

10/ Meny evsmples of thio kiad oan be Pound in chomical ppo-
‘duction, whore plants operating locally ave barely M0% of ‘the aises
used intermationally. These plants, which began by burning econimio-
ﬂll! valuahl@ gasaag 1@%@? ahifted %@w@rﬁs uﬁing th@se 1ooally with

1 .: B o . ’ ) !
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the conswaey in the cowatry im quoetion or to the way in which the
produet is leeally cmpleycé 11/; the removal of bottlenecks in the
production lime; techmissl assigtance to suppliers of raw materials,
parts, etc.; mechanimsticn end/er streamlining of epecific sections
of the preductive process; adazpiation to new imputs, or the need

to subssituto impoerted W mateoriasls fer loecal near eguivelents
(never exzactly the samo), ote.

All theso circumgtansos have deen observed in the Argentine
contex$, so that tho day-to-day eéperatiean of the ma jor manufactur-
ing plante bas requirod tho purellel production of a certain flow
of technological Imewlodge, & task usually undertaken by a depart-
ment known ip panulneturing firse o3 Proecess Bngineering Department,
Technical Asgigtance t¢ Predustion Group, Trouble Shooting Depart-
ment, etc. This profesmicmal tesm usuelly works separately from
the production staff of thoindusirial plent and ite wain function
i8 to preduce an imeromontal flew of technelogiecal knowledge which
can be used both by tho Preduction Department, by the Quality Con-
trol Laborssory, otc. L12/. Now, it seems reascnable a priori to
exyoct that differont mmulaeturing sectore will differ in their
propensity te undertoke B & D oxpenditures te ereate technological
knewledge of this sort, Om the cme hsnd, this msy arkse for pure-
1y tecnnoleogical reacsomns; for ¢zsaple, the age of the product de-
sign, or of the preductive precess employed, which secems to be
significantly sasseciated with the smeunt ef non-routine engineering

the sid of domestic toshmelogical desighs. Duperisl, Pesa, etc.,
are examples 1n thi@ ?@9@0@%0 See D, A. Orei, eié

908 rturbar 1o enoraGién. Third National Fetrechemical
Congross. Snlta, Jums, 1974 (the suther is on the staff of Pasa
Petroquirieca).

Y/ It is mot emly come firme in the sutomotive industry thet
are proverbial im GRig rospeet. In 4he non-electrical equipment
sector, as well as im tho olestremie industry, there are many signi-
ficant exemples.

12/ 1% is cosmem %o Lind Heintenance persennel who, with tha
paseage of time, bave developed gkills %6 mot in Quelity Control
Departments and, semewknt lator, in Pechniesl Assistance te Produc-
tion or Reseoarch aud Dovolopment groups & such.




mork demanded by'a‘ﬁafﬁiculaf.mgn“fa°t“3$ﬁg_ﬂl&ntJ1i3/e |

.- Om the other hand, tho differemses betwssn industries with ‘
regard to their prepsnsity %o undorsake domestic R & D expenditure’
mey alss arise froa eircumstences more closely related to economic
consbderations, such a5 the differencés is the relative prefit-
abilisy ef smoh expendlsure in various amsnufecturing eectors, or
from facters imherent im the market strusture of differmmt in-
dustrial markets - basically the degree of oligopoly - or the relas-
tive share of local subsidiarice ¢f multimational corporatioms.
Table 1 preszente the differences between industries which prevail
in the Argentime manufacturing secter, as fay as R & D expenditure
is concerned. The infermation has been gathered dy means of a .
study which coversd firms acoounting for almost 40% of the country’s '
manufacturing product towarde the end of the 1960's. In & method-
oclogieal appendiz to this psper, the conceptusl définition of the -
different variebles and the procudnre fellewed in their ocalculation
18 discussed _4/ T

: The ;ntarindue%ry difforences regarding R & D expenditure are
2sen to be guite substantisl. Both the elecirenic goods industry
and the chemiscal and pharmaceutical gecters appear 6 be relatively
intensive sectors im this respect. DBy contreast, the food and
beverage industry, textiles, vehicloe and the metals sector show

e much lower prepensity, in relative teras, %o carry out R & D
expenditure locally '15/. .

-1} The papsre written by R. Vernen, 2. Hirsch, G. Hufbauer,
and others, in the contezt of the theory of the productiem cycle,
are sirongly based om the comcept of historical "maturity” of pro-
‘ducts end predustive processes. Ses, as an exemple, B, Vernon,
“International Investaeut and Iaternatienad Trade in the Product
- Cyels®, ~erly Jeurngl cs, Hay, 1966, Vol. 80.

_§/ it is im%@r@stimg %@ @m@hssise that the three 1adustrios
in which 2 reletively high 1Gvol of R & D expendi ture is observed
are those in which ths major part of the patenting activity of
multinationsl corporatiems. operating locelly is ocncentrated. -
Appreximatsly 60% of foreigm patenting involves the chemical sectar,
including the phormsceuticsl branch, while & further 20% of =
foreign patenis belong te the olectirical and electronic area. If
we n@te thet baroly 15% of the flew of fereign patents applied for

7* °5°‘



| ndustrios,'lQGOalﬂéél'wm
(gt _1960 peses)

Industrisl Areas Accumulated Expen- Incresse Between 1960 & 1969
diture on R & D

Activities
(Thousands of 1960 Level of Productivity
pesos) Productien Level
(%) (%)

Pharmaceutical 106, 7 1239 9 104, 3
Industry
HMachinery and 112.0 200,0 150.4
alectrical
aquipment
Vebicles 4001 l@éa? 6702
Hetals 44.6 225.0 122.6
Chemicals 106.4 197.6 - 120.2
0il and Deriva-~ 85.0 65.0 42.0
tives_ .
Textiles 40.8 40,0 30.1
Food and Drink 33.6 107.0 50.7
Machinery and non-~ 63.6 114.3 76.0

electrical equipment

Source: J. Katz, op. cit.

in this country reach the stage of effective utilisation in pro-
duction, and if at the mame time we ohserve that foreign patenting
is concentrated in those areas im which lecal technological effarts
tend %o be gremter, the role of foreign patenting emerges fairly

clsarly as a machaniam for dlooking domestic techmolegical efforts.
See in this conneoction J. Katz, Patentes, le Convencién de Parfisyy

las _pafises de menor deserrolle relative. CIE, Imstitute Di Talls,

Almo J. Kats, "Patentes, tecnologia y corporaciocmes zmul tinacionales;

Desarrollo Econémice, June, 1972,
= 0 =




Quite apart froem the intrimais interent of thie result -
which questiens the se froguemtly pestulated absence ef domsetic
technolegical efforta - it opens the way fer the examinstion of a
subject which may be of vital impertance both from the academic
point of view emd with re@pect %o the desigm of instrumente of
technelegiecal policy. This subject is, en the one hand, the re-
lation betwesn the flow of R & D ocxpenditures and the growth per-
- formance of the imdustriel firms which undertaike such expenditures
end, om the g¢ther, the msocro-econcomic significsnce of such expen-~
diture with regerd to cmployment, cemparetive advantages sete.
Theee pointe will be examined below.

pestic Technelegiegl Effor

i cre-oconomig Lepects of the Deog
PERougheut rosent years, and begimning with & mueh quoted :
article by K. Arvew written im 1962 16/, economists heve startea
to give mere attention o the matter of techmolegical learming,
end to it® Pelation %o productivity grewth retes attained at plant
lovel. The firev empirical studies in this field still bear the
original imprint of Arrew, Hamvelme 17/ and others, to the extent
that they are based on the assumption that the increase inm produc-
$avity srieing from the scocummlation of experience gt plant level
eppears as & by-product of the firm’s productive activity itaself,
without thers bolng an explicit search or without reseurces being
pxplicitiy sllecatsd to that purposeé. I this respect the studies
on lesrning curves in mercepoutisal preduction end othsr bramiss of
the American menufecturing industry are well kmewa 18/.

16/ &c ATTOWS “T@@ ooemenic Mmpiiomﬁimns of lemrning by
domg" QU ' 5 _ 8 !!.l ;. 'LE

17/ 3ee K. Arrew, @Clasaificat@ry netes on the p?@duﬁti@n and
tronsaigsion of techmeleglieal Mnowledge®, g:eri;an_sgan@x;cmn?u;?w»
(Papors cmd E?@@@@&i@gﬂ)v 1970, ~

18/ Amemg othora, the follewing articlos are oftem gquoted:
d.0. Hirgh, "Pirm Pregross Raties”, Bconeméiries, April 1963

K. Hartloy, “The LesTaing Curve amﬁ &%s Appliééiaons to the Air-
eraft Mﬂm@%w" ' J oUI TS _._‘i.._.._ PEOR
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Relatively wosemély, m@W@v@rg the subjest of %e@hnel@@i@al
learning hes beon approached frem o difforcat cagles aradin,
Bo lenger & oimple by-product of tho produetiom pr@@@@@g b@% i@ a ‘
vital part of the resource allecation smtxniogy of the firm. It is
now recogniged that the gomerction of toohmolegieal lmowledge hoo
a coet (wages ond calarios of the Baglncering staff, dopreeintien
cests of experimental osapitel, prototypes, otc.) 2md a bemefit
(lower costs; improvod producks ond pProcossas, 8%6.), cad that 1t
ie appropriate o agk which is the eptimvm tochnologissl straicEy
of knowledgs erecatien for emy given imdustrisl plomt 19/. Im
other words, it i mow recognisod that the firm learns not only
Ty doing”, but alse through an explicit exponditure on cEsinoering
activities,

The meatistical materiel im Pable 1 provides initial inferma-
tion for the oxomimatien ef tho toplie umder discussicn., At the
aggrogate lovel ef the mample it socoms sloex thet both offoeta,
that of “loarning through sxpoerienco” and that of “loorning throudh
sRginosring™, er¢ posRitively assoeciasted with the growth rate of
overall facter preductividy.

Thig resgult elseo scems t9 bo valid at the industrial ssesoter
lavel, and in thie caps with crese-Lirm date poriésining %o indivi-

dusl esatablishmente.

In both cases - at the mpggregate level mumd im individual
brenches of industry - & simple regression nedel ef the fallowimg
type hes been eotimated by loast asguares:

1968

A = copstent ¥&_Q ,%?
Q

endl ture BED

1260

Wheres
Als ko growth wats of overmll productivity throughens the

18/ Memg thooe limos, the work ef U. Herdbavs, lnventien
Cyowth and Welfawo, MI® Univerwity Precs, Combridgo, 1969, io im~
p@r%aa$e &l@@ Jo Stigli%ﬁ cmd A, Bo Atkinzern, A Now Vicw of
Toobnien) Chownsme®, G Dy fal] Thiz aulther’s 1971 work
fells withism this @@yf@@@h %® %h@ problem. Soo: Jo Katm, g9. eif.

- 1} =



period 1960n1968,

<lQ/Q is tha gcowih rate of the phgsical welume of produc-
tien, '

, $ Bzpenditure B&D/L-ié the annnal expendi ture oﬁjaesaa;ch‘and
Development sctivities per persen empleyed (L) in the plmnt, de-
flated at 1960 prices and secumulated threugheut the whole period

1560-1.968.

4> 8Te the rates of change of ~ (the rate of chnnge in
overall factor preductivity which derives from s marginal) change
in the growth rate of <the firm or in ita acounulated expenditure
on R&D activitiem.,

Table 2 gives the results obtaimed, indicating also: a) the
nuxnber of observations in each of the industrisl sectors, b) in
brackets the standard errer of each one of the estimates, end
finally, c) the multiple correlation coefficient for each equation.

The resulta of Table 2 indicate that the industrisl sectors -
or the individual firma in esch one of the indusiries - whish grew
. most rapidly and undertosk larger locel expenditurs en Research '
and Development activities concomitantly achieved higher rates
of incresse in overall factor productivity tham the avarage of
the respective samples. Inversely, a lewer relative rate of
growth in output snd smaller expsnditure on research and develop-
ment have tenaded te be asaociated with 1ower r@lativa growth rates

in overall factor productivity.

Rather more lpeciftcally, it is worth ebamerving the follownug
Pirstly, the @s~called Verdoerm coefficiont both at the aggroegate
lovel and in upecifio sectors of industry takes on values whioh
are consistent with estimates of this parameter previounly quoted
in the literature both for other countries . 20/ and fer Argentina’
21/. Verdoorn himself writes: “A stable, Leng-term rolation

\ 20/ See, for sxample, ¥. Beckerman, The By tiah Bconom

1975, Cambri&g@ University Preaa, Cenbridga. 1967. Aise, N, Kaldor.
The causes of th _ s growth o e U_K. cambridge Univqrn
-sity Press, Cambridge, 1966.

21/ A Ganitrot and P, Seebess, 'Algunau oaracteriatiaaa del
comportamiento del empleo en la Argentina); 19350-1970", Deservelle

Econdémico, April, 1974; J. Eats, Production functione, foreign in-
- Mm. North Holland Publishing co., Amsterdem, 1969.

N L : \ .
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Indugtrial HNusber of Constomt “Productisn ©“RB&D Espen- B
Sector Obsogve= Bff et diture
tions Bffect®
‘-‘%__‘u‘".-.f.i. 17 “5 638 00 316 09245 0.75
$ical (27 520 (D.143) {0.121)
Industry
Betalg 23 ~31 166 8. 318 0.218 0.90
(19.067) {0.048) (0.112)
Pood and - 25 =24 016 0. 315 0.313 0.89
Beverages {10 628) (0.046) £0.106)
Chemteals 22 =06 271 0.469 0.250 0.87
(189671) (90122) (00075) '
Hachinery amd 15 =40 306 0,260 0.558 0.62
 Hen-slectricsl (59 658) (0,137) (0,301)
Equipment
Hachipery sad 18 =34 584 0.501 0.207 0.92
Bleotrical (33 478) (0.043) (0.150)
Bquipment _ o S R
Vehicleos and 14 =43 689 0. 310 0. 300 0.7L
Trapsport (27 838) {(0.207) (0.191) :
Bagseorials
Overall Ssample =10 54 0.567 - 0,188 0,30
. (17 83) {0.,092) {0.082)

apparcrtly oxiete betwoon preductivity amd the level ¢f production.
This i3 cenfirned by <the fast thot the regrovsien cosfficient be-
twoen indusiries end coumtries withim She ramgs 0.45 - 0.60" 22/.

- 22/ 3 Vordoorn, “Patteri quo segeleme lo sviluppo della
produtivictd del lavere®, iaduntrie




Al

Secemdly, the accumunisied {lew of lecal expanditure on Re-
seatch and Develepment 205ivitics iz statisticslly significent as
an sxplamatery variabls of the obsarved growth in everall factor
productivity, both at the aggragate eample leval aund in specifioc
secters of industry. Despite the fact that the degree of statis-
tical significance of this ceeffisicat veries detwesn preduciive
esctera, it is important to observe that in practically all cases
this variabie plays an important rele as em explanatory facter o
the growth performsnce of tho firms heredy studied. It is impor-
tant to note that the marginel efficiemcy of the accumulated ex-
penditurs én plant end product enginsering activities tenda te
fluctuate in the range of 20% ~ 30%, which in some ways is re-
assuring, given vhat is koewa today about the rates of return ef
this kird of manufaeturing iaveatment 23/.

We close here the exsmimatien of the relation between the
growth rate of eutput, the accumulatsd demestic expenditurs on
Researoh and Development ectivitisa, snd the cbsarved productivi
ty performance of the menufacturing secter.

The empirical evidapee pressnted thus far suggests that both
experiencs ascumulated via the gradual imeremse im the phyaicel
volume of praduction, snd the experience obdtained through the
scounulatad flow eof B&D ezpenditure, are centrsl determining
faotoras of the growth ef indwetrisl productivity.

Soeme macro-goonemis qsmsequences of the miocro-economie set
¢f circumstances will mew be exzemined.

2Y See, for exsmple: z. Grilinhaa' 3pgaroh Es
Bd_Growth Acooumting, paper givea im 1971 at the coaforancs of he
Intarnational Bc@n@mio Ass@@i&tian, 9¢. Anton, Austria,

. Tg@;}@l?i?_iﬁ.-

Niiga
No. Terleckij, Sour $ivity Growth ip . Mamu
%g%%&g;gggggg. Umpnhli@had ﬂ@ct@ral thasia, Univergity ef 0915mbia,
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XXX, PUBRTHER OBSERVARIONS ON YXHB FOPIC OF
TBCHROLOGICAL LEBABNING

The nnin pvepeso of Sho Fforegeins pacos koo booe te pravide
the rogdor with an inftwredwedory glameo ot 4 mlere—cecnomis sotiing
in whish tho ercation of tochuelegierl neouledge formo pardt of the
day-to-day activitien of o mrewfroturing plont.

Thig kaeowledgo ercation, whethor 4%t takes ploss imndvertomtly
(a3 in the Arrowics medols), or whother i% arisos @8 8 rosult ef
an explicit techmelogical cirutesy, must be beorme im =imd if the
8l 48 to met vp a theery of technelegicnl chamge wveeful fer
vndoratanding gisvetions such o3 thesc which evercmbly prevail imw
Argemting, Brasil, Hoxleo, %6,

Thio 49 net, bewoveyr, pufficiemt Af vhat 48 dceized is de
locate the rele of tochnelogieal chamge within s wideor imtorpreta-
tive framowork whiech throwe light on %ho goreral problems of cocens-
Bie grewsh., In Shis rospest, a brocdor rango 0f guestiens bocomo .
iaportans, epery from Bhemo agpoets of o Biere-0cemenie Retuyo Ppre-
viougly cxamimed. Ameng ethors, the follewimg ctend eoud: 4re
thare reasens Lor beliecvimg thot techmelsglieal lesrning, cléasrly
present in Argontina, Brezild, MHexice, 0%0., Will eemtribute im the
future te reduss the dogree ef tocknelegicel dopcmdemes of these
coumiriea? How are thoe banofits avrisimg Lrom ‘ochmelegicsl learn- .
- 18g dlstributed? What ig the rolation botween Sechrelegleal lomm-
ing and the patitern of dynamic comparaitive odvendiages in each ome
of these souwmtricg?

Some 0f those %eplces are oxemined belew, Rt with the inten-—
tien of previding o rigerous Limad intorprotatiem, but with the
ain of opening up the ezpleratier of nepecte which me far have
sgarcely bogn studied within the thoory of ecenemic develepment.

Row *Vigbogen® amd Tochmelosical D

I3 has previously boan stated that the majeridty of the mew
dogigas for products and mpapufeeluring PPrOCOBHOH CUFTeRtly cmplged
in Argomtime, Hoexlce cnd other covwabrisan avre o mewse oF leod close
copy of slmilar dosligns provieusly cmployod ln ddvelepod countriss
end¢ Lntreducod eate the lessl ponmufmeturing scene, whether through
o liecmse or as pers of cw evorall pemekage of dircet invontmend
carried out by & multimantiensl cerporatieon. It hos aloo been
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argued that the epeming eof & new industrial area, or the incor-
ppration of a new engineering design for s preduct er & manufactur-
Lgg process, froqunntly triggers off lecal forme eof technological

We must now ask how far the domestic learning process could.
allow a reduction in the observed degree of technological depend-
ende ¢of the Latim American countries., For the purpose of examin-
ing this topic, Diagram 1l presents a simple geometric exercise 244

Suppose that & certain product - a television set, for ex-~
ample -« can be charscterised by three guality dimensions which are
called By, Py and P3 respectively. Taken together these dimensions
forms & vector v, = ¢ (Py, Py, 23) which repraesents the techno-
logical level incorporated imto a particular design. ("Vintage
or "technologiocal generatien® are also comRoR Ways of reforring
to a particular ). .

Suppose that at mement %; a lecal producer acquires,
through a license, 211 the techniocal specifications needed teo
produce a televisien pet whose design belonges to the ®"generation”
%) 25/. This design is characterised by the vector Vij

vi=f Py (tl). P2 (t]_) Py (1) .

\ .
24/ An empiricsl exercise with a similar case can be seen in
2. Shighke’s work: Toehnplqﬁ cal Chenge Through Product Impreovs
, et Engine, Rand Corporation, May 1973. This
‘disgram comes from that stidy, but has been adapted to the case
of 2 local firm which limits its technologicsl strategy to the
“production” of “adaptive® ¢echnology, while other firme at the
intermational 1level introduce important modifications im the state
of the art, or the world-wide technological froutier.

25/ The roader will probably notice that it is being assumed

- that at moment 3, the local producer acquires, through a licenco.
@ certain technological design which represents ths ‘best practice’

- tochnelogy available at that m@ment. It is obvious that the assaump~
tiﬂn is extramsly unrealistic and it is only employed for the pur-:
pose of simplifying the analysis. PFurther om, empirical evidence
is pregented to support the belief that the Argentine manufacturing
industry operates with & lag wbich may fluctugte between five and
twenty years, depemding on the indusirial sector examined. This
{e the same as stating that, while the best intermational practice

_2.16 - N:'



At mement %2 tho imtornaticnal techmeleglenl fromtier has
Bovod te vy, that is, te @ new technologisenl wecter 26/ whieh

1, 2 aré 3 are points o7 the
technolegical adaptation path.

/

is reprosented by vy, the losal preduser acquires, through s
licence, the technologlosl design represented by vi. This topile
will be takem wp ageln lajor.

26/ This representation is froguent im the elootronic marked
where 1t ig common %9 talk abeut dosigas of seecond, third, etc.
‘generation’. Valves, transistors, micro-circuits, ete, are rep-
rogontatives of susceusive toelmological °gensrations, or vintagsse,
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is characverised as v, = g Py (%), Pj (te), Py (%2) . Im

V. the local producer -~ who has cemfined himaelf merely to techno-
logioal activities of &n “adaptive’ mature - is slready showing a
certain lag, which ebviously increases whenm 2t t3 the inter-
nstional techmelogical frontier again moves out, a8t the same time
as decressing retwrns begin to operate in relation to tho flow of
domestic edaptive tochnolosical efforts.

Diagram 1 suggeste that the relative position of the firm
which acquires the manufacturing license will depead both on its
rate of technological learning and on the rate of change of the
internationgl technelogical frontier. In these cases in which a
repid domestic lesrning rate coinoides with & low rate of expan-
eion on the intermetional knowledge frontier, it is feasible ¢to
imagine that the local producor, af%er a few yoare, could fingd
himsel? im a position to ‘catoh up’ with the level of efficieney
gnd w1tk the best technological prectice whieh exists, on avorlgt.
10 BOTe devalopod countrien 27/ 28&/.

The reasoning go far oan be comnismented by acveral further
consrdorations. Pirst, it is impertant to nete that, Jjudging by
wnat 18 known today about admptive technelogical efforts, they are
characteristically affected by "saturetion effeots, resulting from
the various technico-ectnsmie restrictions imposed by the original
technelogical design 29/. This means that very likely the expem-
diture on adaptive technslegical sotivity ie subject to diminimhing

27/ The cmse is, hewever, not unrealistic. Various technol-
ogien are frequently quoted as examples of spacific areas of the
iaternatisnal technological frontier which have shown little pro-
gress in recent decades. The analysis of a concrete example in tae
'pharmaceuxieal area can be geen in B, Cohen, J. Kats and ¥. Beck,

_:ndgatgz 'National'aureau'Econonie RosoarﬁhﬁPapor'N°M101'.Row'York-
1975. | ’

28/ A Jourﬁalietie reference %0 fho topic‘of‘thé_alswddwn in

%the rate of innovation &t the world level can be seen in "The Bresi .

down of US imnovatien®, Buginess e k, Pebruary, 1976.

29/ S, Hollander contributes evidonoo with roepect to the
"saturation effect™ of the adap%iva”n & D offerts in The Sources
of EBfficiency Crowth. - Ih nent, MIT University Press,
Gambridgeg 1966° ' .
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A comsoguence of this techmisal fect is that the marginal
productivity of thoe ‘sdeptive’ Secknolegical offorts seems to be
gignificantly greatscyr during $he cerly preductive history of a

gpecific plant or induwatry than aftor oeveral productive perieds
have passed.

Secomd, both from the theereticzl poimt of view - becauss of
its relovance in comnoction with the theory ¢f the multinational
cerporatien, or im woladtien 3o the theory ef iamevation - and from
the polnt of view of econemie pelicy, 1% iv vwerth observimg that
2 significant proportiemn of the overall eoffort te gemerste techno-
logy of an “adaptive’ nature is cexrvried cut im ongineering depert~
ments ¢f lessl swhsidieries of muliiretional groups. In this ros-
pee%, it is impertant %te see thet tho engincering departments of
firme guch oo Ducile (Du Pont), Pord, Fiat, IBM, Celulese Argen-
tina, Dupexiel, otc. are ef simcedle mogaistudo ond preduce o very
glifnificant Llow of new adapiivo techmolosgy.

This fect hes moveral conseguencon, seme o©f Whisch will be
examined later em im thile papor, oopsecially as far ag the patterm
of comparative adventages of the Argentine economy ie concerxmed,
or with regpect te the disdribution (domestic end intermatienal)
ef the bemefits of lecal techmelogiesl learning, FProa the point
of view of the mpecific topic ef this cection -~ 1.e. the relstiom
between techneleogionl leayning and technological dependence -~ i%
nay be wordh meting that there is ne logloally nmecessary conditim
wity the techmelegicel lsarxning of o givenr subsidiary of a multi-
nptienal group sheuld faver its greater techmological independence.
Bxcopt for o limited mumbor of exzceptiens in which it could be
ebserved that the pard played by sthe local subsidiary has incrsesed
withip the muldtinstional group as » whele, thanks to successes of
its tochnical dopertment taken advaniage of at the level of the
group as @ whele, the evideomes gathored throughout the field stu-
dles cerried out decs Bet poom 1o indicate that suceeeding gem~
sratiens of produets cmd plant dosiges weed leeally have cesased
t@ be decisions and design of the head effisc, even when the looal
subsidiary has secvwmulated o sigaificant cwrowmt of experience in
the demestie markes. 39/ -

30/ I% ig imboresting to oboarve that some muliinatiomal cor-
porations havo gusoopsfully wsed the teohnelogical and englneering
capacity accumunlated by the tochunical toems & their lecal subsid-
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- Thirdly, the ressoning €0 far sliows us %0 begin t0 oxamine
a subject which has received little attention in the literature om -
technelogical change; that is; the technelogical lag whick is ob-
served beth between industries in the same country, and beiwsen
. countries within given branchas of industry. The empirical evi-
dence avallable suggestm that, althoughi it existe, the tachmelo-
- gical lag between countriss of the developed world usually dees
not exceed two or three years.

Horeover, the whelas “product cycle’ theery of internatienal
trade is based precisaly on thie idea, since it is merely a theory
of technolegical learning spplied to developed natieuns wiih the
eim of explaining the internatiomal trade flows which sxist be-
tween them 31/, - - - S

The Latin American literature is extremely pesr im empiricel
studies concerning the technological lag with which different in-
dustriael sectors within a pargjiculsr ceuniry opexate, or with
_ which the different ceuntries of the pegien actually work.

. In our view this must be cengidersd sn extremely imperiant
" pubjeet for the following ressona: it is a gross overaimplifica-
tien to speak of the intermational market of a particular preoduct,
er group of preducts. Strictly speaking, there is a range of mar-
kets (more or less sophisticated in their levels eof technical in-
- formation and reguirements) which demand end preducts whioh ars

ieriee, when they decided to exyand their operations to other Latin
American countries whose téchnico~economic environments are more
similar to those of Argsntina'thhn to their country of origin. As
examples we oan mentien the cames of Fiat Argentins with respect.

%o Colombia and Venssuels, Hassey Fergusen with respecte to Peru,
Ducilo (Du Pont) im Hexico, eta. ' : ‘

31/ See, for exmmple, S. Hirsch, °The US electronics industry
in internationsl trade®, Nati¢nal Institute Econmomics Review, =
November 1965. Also two papers by C. Preesmsn, "Chemical process
plents, innevation and the world market®, Nationsl Institute
Economics Review, August 1968, %na “Remearch snd development in
electrenic capital gooda®, Nationsl Insiitute Bconomics Revis
Hovenber 1965, 3 tl_lgatibite Soanguics Review,
' - L " ‘3- 1_7_;'1 Bro%wmtitution, 19710




not strictly homogeneous or identical either, but rather allow
(and demand) sdjustments, adapisations and medifications, As an
example, it may be pointed out that the automotive market in Chile
or in the Andean Pact countries, does not have exactly the same
requirements as European or North American ones. At the same time,
the Argentina cars exported te those markets are not gimiler pro-
ducts to their peers of Burepean or North American design (see
Note 8). This means that the technological lag with which a par-
ticular industrial sector operates in one of the Latin American
countries, taken together with the accumulated amount of intermal
technological efforts carried out by firms in the industry in
question, is important if we are to explain the pattern of inter-
national trade which prevails today in the region as a whole.

This subject will be taken up again in the following section, when
we examine the relation between ‘adaptive’ technological change
and the pattern of dynamic comparative advantages with which a par
ticular society eperates.

Bven though this subject has been exsmined recently at a high
level of theoretical abstraction by authors like P.E. Bardhan,
M. Teubal and ethers 32/ and despite the value which must be con-
ceded to such analytical efforts, it may still be premature to in-
fer behavioral patterms from the received theory. :

The reasons for this are various. In the first place, the
formal specifications of the learming phenomenon are, for the
moment, of the "learning by doing" sort., This eliminates the
possibility of examining the relative influence of alternative ex-
plicit technological strategies on the pattern of dymamic compers-

Irade, Wiley and Sons, How York, 19?0. Chnptor VII is particularly
relevant, "Optimum trade policy in a model of learning by doing".
M. Teubal, "conparntive ndvantago and tochnolesical change: the
learning by deoing case,” Journsl o 031 C
1973, pp. 161-178. 4Also, by tho same author: '?owards & neotech-
nology theory, comparative costs®, Mimeograph, July 1973.
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tive advantages 33/ 34/.

Second; the basic assumpticn is always that it is the “indus-
tries” which learn, rather than specific firws or cerporations.
This introduces at leoast two importent simplifications. On the
one hand, it supposes a perfect diffusion of knowledge among the
various members of the industry. This implies aveiding the know-
ledge appropiability preblem at the expense of s certain lack of
realiem. ©On the other hand, by placing the analysis st the levd
of the industry instead of at the level of the corporationm, the
controversial subject of learning and change im the . dynaic com-.
parative advantages of the muliinaticnsl firms is altogether. 13—.
nored, This subject, however, is sbviously inmortant Yoth for
acedemic as well as for political cireles in Latin Anariea.

Third; the roseurch ooncentretes on metters such as the epti- -

mun rate of subsidy, its variation over time, ete., in the frame-
work ¢f a cempetitive meédel of international trade. Possible al-~
ternative market structures snd varicus aspects of an institwien~
al nature {(and thercfere political in charseter) whick undeubtedly

sust affect the observed pattorn of dynanic canparative aﬂwuntsges,'

remain examimed.

The feregeing must mot be interpreted as an indication that
the above thucry can be considered umecessary. 1t is ebvieus,
however, that thove is still a leng way tp 8o in this field.

What we have ebserved is not industries which leara, but
rathsr large cerporatiems which d¢ se, mang of them subsidiaries
of multinaticnal groups, while others - even in the same branches
of industry - do not lsarn or do so at a mueh slower pace. Put in

3y Pre@umably'tho ivolusien of explicit éxyenditurw‘on tpoh-'_

nological learning would reoduce the number of periods required by
learning and therefore the eptimum @ubsidy ealoula oduby.tha intar-
nationgl tradc medels.

34/ A driof discuaaion o! this snbdecﬁ 1n tho spscific frame-

werk or tho l@eal pharnneemtioal 1nﬂuatry can be fsund tn J. Katn,

Bumoaﬁir.s, 1975 _f—:' A ;.,_1_: B il u“"f..-'.,:!-..l: .,= i ...-=f?._’-.r' e DA B s R
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snother way, Volkswagen ef Brasil, Piat of Argemtina 35/, eor
Registol ¢f Mexico, are the omes that 'lears‘and net the overall
sector iw whigh they e¢porate. Theso firme, or othsre similar te
then;, are thoeee which, more and more frequeatly, axpert frem thelir
local pubsidieries.

This naturally opens up several questions: What prices de
these sxporis cemmand? Froem what io knewn, wndercherging om ex-
ports and gubsegueint oversharging in & tax<-bsven country prior to
forwarding ¢o the final market of destinatien 18 not an uncommon
practice 36/. I% implies, of course e hidden iramefer ¢f resour-
ces. Up to mow there are no stwdies threwing light em this prob-
lem and evelusting ite magnitude on @ masre<gecmemiec scele. I8
there & uew patitern of cemparative advantages (a8 distinot from @
simple acoeunting enercise played by HNCGej? 1If this iz thé Sase,
what 18 the Feal degres of centiel hich oash cownsry axercises
over the gources of the abevo-montiensd cotiparative advantages?
Pinelly, %o what oxtomt 18 the cemeept ef dymemic comparative ad-
vapteges itgelf wseful feor umdsprstanding the mew kind of aidtus-
tiens t¢ which sxporétimg by multingtiensal cempemice leads? It ie
obvious that 26cess to markets im the develeped weorld must be
different when ocmparing & aatiensl with & mmlitinational company,
and that the dogres of eccseibility will be a funetien net omly
of those variablos whioh are traditienally essecisted with the
resource endowment of a particular country, but alsée ¢f warigbles
of a politiczl amd institutienmal msture which the medel of

33/ 1% is common to hear that Velkewagen Brasil has already
reached an eperative effieiency level very similar to that ef its
parent company. Further, Chart 19 ¢f the Xefauver report shows
the high level of efficienoy of the Argentine antibiotic imdustry,
& fact oonfirmed throughout imterviews held by this author with
executives of the industry. See Administere pXel.T: Druga,
Report of the Committee o the Jndieiaryg Unitod Stat@s Senate,
27¢h June, 1961, United States CGovermment Printing Office, waahing—
%mg 1961.

36/ Hote thet this procedurs dees met mean that it is the can-
sumere of the ecountry of finel dostimatiom - the United States in
the case ¢f antibietiocs - whe receive the bemeflts of the lgarning
of any eme of the gubsidiaries: These benefits %tend to be abserbed
by the multivatiomsl group, 2nd Bet by the firal user.
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comparative advaniages has great diffioulty im incorporating 37/
a8/ |

In short, it can be considered that the sffect of technolo-
gieal leasrning on the pattern of dynamic comparative msdvantages
baie 0ot received in the ocurrent literature the degree of attention
consonant with ita importance.

A correot approach to the sudject implies, however, carrying
the examinstion into the micro-economic level, since it is at the
level of particular companies that the learning phenocaenon aasumes
importance, It also implies encountering statistical difficulties
in the examination of the flow of transactiens within multination-
al groups, where real dynamic comparstive adventages are mixed
with scceunting exercises of trsnsfer price manipulation. In the
auther’s opinion, without this kind of anslywis the normative
position of much of current writing en internstional trade lacks
significance and content 39/.

37/ In a recent paper, S. Hymer and S. Resnik write: “In
technical terms, the standard model of international trade must be
considered as incorrectly specified, since it only concermns itself
with market relsations and omits very important equations comnected
with socigl and political aspects”, "International trade and uneve
development”, Irade Balance of Payments and Growth, ed., J.Bhagwatl,
North Holland Pudblighing Co., Amsterdam, 1971.

38/ Under the general heading of “export platform® ihis kind
of situation and the role they play within the overall strategy of
aultinational corporations have begun to be studied recently.

Given that it is the multinational company itself which operases on
both sides of the market, the existence of a market ocannot really
be assumed, It is to be hoped that future research willtthrow
light on this centroversial area., See in this connection R. Barnet

and R. Muller, Barth Managers, the New World of the Global Corpora-

tion, Simon and Shuster, New York, 1974.

39/ It is surprising to observe the lack of importence which
I. Little, T, Scitoveky and M. Scett assign to "technological
learning” in what is supposed to be cne of the greatest efforte of
the 1960 °s in the study of international trade. Their omission is
considered orucial by the present suthor, who believes that this
seriously limits the value of the reamlts of their research.(see
these authors, 1 stry and Trade in Some Deve Countries,
Oxford University Press, Lendon, 1970.. |
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Anpropdobility of $bo Repwltg of Yochmelegiceld Loarnipg

Techoologlenl loaradng bng diroet sscmemic offests - that B,
thoge thnt affoet tho compeny waieh locrms cnd 1%t comswmers - amd
ipdirees ccememdo offoets, dorived Lrem tho fast that tochmoelogiocal
knouledge io noteagarfoctly appropriatlo ecermmedity.

The mnjor part 6f the ccememie offeets beleng te the first of
the two eatogorien. %ho relevomt gquesticm im thio field is, te
what extomt deco the indrnotrial pricimg mochonisn posscsd suffi-
elamt floxibllity %o rofloet tho dirferonéinl loarnimng rotes be-
twoen cenpanies of 0 givam industricl ceetor? Thise is 2 gubjeect
eB whailch $ho oparsgo availoble rosenreh deoe net yet allew bread
genoralisationn. A0 for ao this rosoarsh goos, 1% focms ©e suggest
thet, clsthowdh met evtirody imfloziblc, tho industrial pries
Beebhrnion 40 polotivoly imporfoet awd emly Pofleets o relatively
eell frastion of $he obsorvod pro@uetivity ineroases 40/ .

¢ith rogard to the imdircet offcets of tochmelegical loarniang,
1% pust bo eboervod thmt thoy ardico frem o quaci-publie naoture
of kmowledgo oo o trndeable erCcALEy.

, In She somtexnt of cisuatiems cuweh as theco proevalling im
Argenting, HMosieso, o%c., the preblerns of apprepiability erise meore
13 relotion o eversoasd liscceaing firmo, oF 6 the respective head
0ffic0n, than with reopoet to potemtinlly competitive Lfirme in the
lecal maxiict., The roasens fer this are ongningd below.. ‘

It iz commen t6 Aivide Roseareh cnd Develemment o=Rponddture
between axpomdituro en Basgie amd Applied Roooasrch and omn Develep-
ment aetivisios. Independemtly of ¢the uwsofwlness owek & elassi-
Tieatien may havo in ether ficldm, 1% must bo ebacrved that thers
e®o impertamt difforeneos tntween thooe throe ferms of ercative
86%ivity im Ghe dogroo %o whish thelr benefito eam be appropriated
by thols pProdueowr.

While Bosle Romosreh ig by patuxo a ereative aetivisty with a
vory low ogroo of privato approprlablilicy, the latter ilncreases

g&/ Soe Jd., Eags, -I?@@i: ”;‘m_a;mm__ 1-’.., _‘“

Ozowsh, Hordh Hollcad Publichimg Co., Angtordom, 1969 and Lo indus-
brfn Lomnedutien ermomting, Botrvetwsn y Cempertonmicmto, Cemtre

%o Iavootlgeldenco Beeménieas, Iastituto D4 Tolla, Buenes Aires,
973,




when we meve inte the field ef Applied Research, and it grows even
more when we consider the output ef development, adaptation and
technolegical improvement.

It bas previously been maintained that a large part of the
oreative activity feund in the Argentine menufacturing sector de-
longs to this last group of technical activities. This leads one
to think that lbcal firms do net have much difficulty in keeping
a3 a plant secret:za large part of the new adaptive knowledge which
they generate, thus blocking its intermal epread. PFor instituion-
al reasons - as alse for contractual ones - this blocking does not
ecour (or is only very imperfect) in two other cases: a) the case
of the leozl subsidiaries of multirationsl companies, and b) the
cagse of the international technelegy purchasing centracts with ex-
plicit clauses granting wsige rights to the licensing company. Im-
portant differences between the two cases nmak it advisable to trext
them separately.

The presence ef a certain flew of intra-group teohnolegical
informatien is, in the author’s epinion, a distinotive trait cen-
tral to the multinational corporation which has gone relatively
unnoticed up to new,

Thie flow of technelogical infermation - made up net only ef
*"bdlue-prints®, technical memoranda, ¢perating manuals, etc., but
alsc by @& sigaificant ameunt of orally transmitted experience (by
frequent tripe by technical persomnel besween subsidiaries) - is
built up net only frem the centributions ef the head effice, bdut
alse from the new knewledge arising from the learning ef the vari-
ous subsidiaries,

What is more, given that head 6ffice and subsidiaries can
parfeetly well be cperating with technolegy from very different
vintages 41/, the flow of adaptive knewladge from the warioesd

41/ Throughout the field study mentiomed at the beginning of
this paper (see Pootnote 2), it hazs been observed fairly frequently
thattthe differences in the operating soale utilised by the paront
SEapaNy vis-A-vis its Argentine subsidiary, and the differences in
technological vintage, make the knowledge accumulated by the former



subgidiaries is an important comtributien within the overall group.

Thie situatien maturally affects the rules of appropriadbility
ef the rogults of learning, it new being the multinationsl group
28 & wholo which, through the spread of technselogical information,
BANASSE to intermelize the learning bonefits of each ene of the
subsidiaries 42/.

Ap im obther aspests, it is the group s a whlee which maxi-
Bigog the bepnefits doxived from leasrming, since there is ne reasen
%0 ouppoDe that the distributien of the benefits betwoen the mem-
bers of the group bears sny relatioen to the coentribution made by
sach moember te the oversll pool of techmical knewledge. In this
field, thers is a groat differemce betwoen the casgs of the multi-
natiennl corporstion gnd that of the liconsing contrects with
clauses ceomecorning the transfeor of information im faver of the
licomnging Fire.

Betwean the different ccptractual clauses whieh make up a
liecnge egroomemt, it is net unmcommon %6 find an explicit mention
of the fost that the receiving firm undertakes to transfer con-
plesely frec of charge sll mew kmewledge which may arise frem the
adeptatien er improvement of tho process or the product under

enly partially ugeful and force the latter 4e¢ learn for itself by
& true leocal enginsering effaxt.

42/ HNHote that, from the point of view of the learning function
of any one of the cubsidisries, the gradusl leaming of the ether
moembers ef the group sets az s positive factor because of the low
level of private appropriability. This is, of course, mot 50 in
the case of the liconse coniraets, in which the ticensing firm‘s
- gradual inorease im experiemce has no reason %0 act as an outside
source for the licensss., 1% is ebviocus thet only the arguments
whaltch make vy the learning fuwetior in sach case sre referred to
and net the final appropriation of benefits from its this point is
nade clear ip the fellowimg paragraph of the text.
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licemse  43/.

It is imperitant %0 note that the inverse mechanism - that is,
the transfer Bf imprevements by the licensing company - is net sweh
2 comménly ompleyed legal form e the previsus one.

In this case we are faced with a logel mechemism whish redues
(er eliminates) the private appropriabilidy of the learning bene-
fits, When the abeve-meniioned mechanism operates in the econtext
¢f & non-axclusive license, the eriginal owner may derive monetary
benafits from the tsechnolegical efforts carrisd eut by the licensed
firm, 1f it opts te grant s new lioconse 6 & third party, in shat
case traneferring the righte to use the basic teshnology sleng with
the improvements introduced by the first licemsor. Situstions of
this kind ars far from uncemmon im the imdustrisl world of teday.

It is appropriate to mentiem & final point before lesving the
subject of the apprepriatiocn ef the banelfite of technological
lenraing. In thewe ¢zses in which the licensoed firm leaxns by
adapting and lmproving over time tho technelegical kmowledge which
was the gubject of the original licemse, it seems rsssonrnble te
argue that the merginal usefulness ef the exriginal lieecnse will
decreage over time e the curront tochnelogical level ef the firm
in question meves awny frem its imitvisl technological level. Thsat
being the case, it alose seqms reasonable %o argue thet the equili-
briuwm velue ¢f the origimsl techmnology should also bs o decreasing
funetion ef the ras® of domestic learning. This sheuld be ro-
flocted by royalty payments as well. Put anether way, as the locsl
loarning gradually detracts frem the importance of the overall
enginesring ruleg which mmke up the original license, tho equili-
brium royalty rate sheuld fall over time in srder to reflsot the
accumulative vmlue of lecal learning.

We comeclude here the study of the relation betweon adaptive
tochnologiesl change end varisbles of a mecro~economic naturs,
such &8 the pattern of dynmamic comparative sdvantages with which

43y Seo in this regard C. Vaitsos, Trapsfer of Resources end
the Preserxvation of Momepely Remt, Harverd Development Advisory
Ssrvice, 1970 (mimee). Vaiteos here presents a long list of
“stendard" clauses found in the consracts he examinsd. Several
ways of drawing up a8 frees transfer clause were found during the
present rengardb, inm which a list of 70 industrial t@chnology salee

contracts were enamined.
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a particular seclety eperates,

its degree of external technelogicel
dependence, eto.
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IV. SUMMARY

Thi® paper expleres certein basic Tfeatures of the technelo-
gical pituation of the Argentine menufachuring secier.

Firet; towards the emd of the last decade, 200 large indus-
trial firms (epproximately 40 per cent of the memufacturing output)
spent approximately 30 millien dollars annually on Besearch and
Development activities within $he ceuntry. That figure represents
ahout half of a pereentual peint of the valus of malss.

Second; there does not seem o0 be, in the lsezxl situstion,
an inverse rolation between importing technology frem abroad and
generating technolegy locally. There would rather sppsear %¢ be &
cemplementary relation between the two phenomemn in that dampestic
technological offorts ars aimed at the production of changes in
the state of the art, adjustmenta and adaptations of the imported
technelogy to the-imidrnmel conditions of utilismtion, ote.

Third; the flow of intermal technological ¢fferts ip asseoi~
ated with, er cauzed by, one 6r soveral of the fellewing forces:
1) the need te make betier use of by-products, 2) the impessibility
of ebtaining, or the advisability of substituting, imported rew
materials, 3) the resolutien of beiilenecks im the productien lime,
er in the design of & product, or a process, 4) the need teo give
technical assistance ¢t suppliers, or %5 users of the end preoduct,
5) the advisability of mechanizing or sireamlining specific parts
of the productive procesa, atc.

Fourth; significant differences between industries in domestic
technological expenditure can be observed, The elactrical producis
sector, the chemical induatry and the pharmaceutical secter show:s
higher proponsity te earry out local techmologicsl sfferts. By
contrast, foed and beverages, textiles;, metals and vehicles and
machinery, are relatively much less inclined to cerry out such
efforteo ’ ’

Fifth; sbeut 20% of the differences between industries, as
far as overall factor preductiviiy is conoermed; are statistically
8X plained by the diffsrence between industries in two varisbles:
a) the rate of growsh of output - the Vordoorn or learning by ex-
perience effect; and b) the scoumvlated cxpenditure on research st

development activities,

Sixth; within the fremework ef individual companies, the
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internal technological efforts can close the gap beiween a given
firm and the international teochnological frontier. In the cases
where this happens er has happened, it is feasible te expect im-
portant changes in the pattern of dynamic comparative advantages.
This kind of phenomens would seem to underlis the recent expansion
of manufactured exports which can be seen in Latin America, espe-
cially in the case of Bragil, Argentina and Mexico.

Seventh; a eignificant proportion of the internal technelo-
gical effort is concentrated in the qngineering groups of lecal
subsidiaries of multinational groups. This bringe up imporiant
questions related beth to the appropriability ef the results of
teochnological learning in peripheral countries, and also $é the
degree of technical dependence with which these countries operate.
1% 1s more and more common to note that the flow of adaptive
technolegical knowledge generated locally within a gubsidiary of
a multinational group, becomes useful for the group as a whole
when operations sre expanded to other regiens of Latin Americe
(P4at, Mamsey Perguson, etc.).

Bighth; aifferent industrial sectors seem %o be demonstrating
concomitantly a) a relative slow down in the rate of expansien of
the international technelogiocal frontier and b) a repld process of
technological learning in some Latin American countries, especially
Brasil, Argentina and Mexico. The real significence of this fact,
both 88 far as its internal industrial ang politico~-scenemic impact
18 concerned and with regard to the imtermational positiom of the
Latin imerican countries #nvolved, is a subject which still re-
quires detailed attention on the part e¢f the different branches of
the socizl sciences. | ' /
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