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I, IRTRODUCTION .

Argentina -~ like most semi-industrialized countries -~ has not
so far besn regarded as & potembial exporter of technology. Cn the
contrary, prectieally all the studies awasilable on this subject
exsmine its role as an imporier of techmologicel knowledge genera-
ted in relatively more developed societiss. However, there is evi-
dence that in the last few yeers both Argentina end other "lete
industrializers® (for exsmple, Mexico and Brazil on the Letin Ame-
rican scene) have had some oxperiences as exporters of techmology,
which mey e interpreted as clsaer bints of a more significent trend.

Since the sixtiss, manufacturing exports - some showing & fzir
degree of sophistication - heve begun to meke up & significant and
growling proporiion of the flow of forelgn trade in these countries
;/o More vrecently still, it is possible to detect the appearance
of expowts of technology, whether it appears explicitly as such,or
is incorporated imto industrial investment"pecksges" or others for
the provisiom of services with am implicit¢ techmological content

;/' The contimuity of the mamufacturing export process - re-
gerdless of the effect of short term facters connected with' the
promotion of this kind of export - can be observed in the follow-
ing series of figures, which show the share of industrial exporis
in total Argentine exports.

Argentime Experts 1969-1976 (im millions of US$)
Year Industrial Total (r)}/(2) 100
Henpufactuxres BExports
(1) . (2)
1969 166 1 611 10. 30
1970 191 1 772 10.78
1971 211 1 740 12.13 _
1972 278 1l ¢41 14,32 !/
1973 596 .3 265 _ 18.25%
1974 836 3 929 21.28
197% 628 2 961 : 21.21
1976 T94 3 916 20.28

“Source:. Secreterfie de Estado de Comercio Exterior

-1 -



(senitery projects, transportation, etc.)

The &in of this monograph is to'analyze some aspects of re-
cent Argentine experience in this area,

The concept of technology exports covers & vast range of in-
ternational trensactions renging from the mere granting of & li-
cense, or the right to use a petent, to the sale of a complete
industrial plant with its besic engineering, blue prints, setting
up and operating maenuaels and know-~how, msnagement rules, per-.
sonnel training etc., Within these broad limits, the sele may in-
volve different combinations of the technology and knowledge
units concermed, the specific packsge depending on the kind of
supplier and customer involved, and on each perticular set of ne-
gotiations.

Of this wide range of tradeeble techonologicel assets, we
shall only deal here with cases involving the sale of complete
industriel plants, and engineering works for the provision of
services (werehousing, hospitals, airports, etc.) in which techno-
logy is part of & more genersl "packasge®™ including provision of
equipment, transfer of usage rights for petents, etc.

: The granting of licenses, direct technicel advice, consulting
services, etc.- considered per se, and independently of the provi-
sion of tangible assets - are not the subject of this paper. This
decision was tsken, not because these kinds of technological ex-
ports are unimportant in the case in question. On the comtrary, we
consider thet they constitute & different facet of a single pro-
cess end evidence of their existence provides further support for
the thesis which we shell here uphold. However, a fundamental rea-
son has led us to limit the coverage of sur analysis and exclude
such examples from this research, This is the great difficulty in
obtaining quemitative informetion regsrding exports of "disem-
bodied* technology, since, although the evidence indicates that
they do exist - 2/, there is no systematic register listing thenm,

2/ The export of consulting services by groups of Argentine
profegsionals has been & common occurrence during the last few
years. There have been experiences dating from the mid-sixties.
However, it is preectically impossible to gether informetion rc-
gerding these trensections, since there hes been no obligetion
to register them, nor have they been encouraged by any measure
which help to identify them indirectly. The lack of private in-
centives for the export of services hss resulted in most transac-

-2 o



and it is reaso ble to consider that im most cases they are
carried out thro informel chennels,

The export of complete plents, or "turnkey" contracts latu
sensu are, in our opinion, significant examples of the process of
industrisl maturation which has been developing in the Argentine
manafacturing sector. At the internetional level it would appear
that this maturation process is making iteelf apparent in two re-
latively new developments: +the first is a grwoing export capacity
in more sophisticated manufactured goods, while the second, which
appears to be connected to what has just been discussed, is reflec-
ted in the first signs of the export of "embodied" and "disembodied
technology. The latter is a new development which, in our opinion,
is likely to gather stremgih during the coming decades, and there-
fore requires urgeant consideration.

The hypothesis that learning in the industrial sector could
give rise to a sequence of exports of ever increasing technical
sophistication - the fundamentel argument of this paper - has its
origin in an earlier piece of research 3/ in which the authors
apalyzed the relationship hetween technological chenge and export
capacity. In fact, in that paper we suggested the hypothesis that
variables of a technological nature (those representing learning
procesaes and domestic reseerch and development activities) play a
dynamic role in the external competitive capacity of the manufac-
turing sector of countries like Argentina, Brazil or Mexico. In
this way, these variables contribute to shifts in the pattern of
dynamic comparative advantages with which these¢ countries operate

on the international scene 4/.

tions being carried out without the intervention of banks or custams
authorities, and they do not in fect appear in the country’s exter-
nal accounts. This situation increases the difficulty of gathering
information at the firmd’ level, since the latter are reluctant to

discuss the subject.

3/ Jorge Katz and Eduardo Ablin, Teenologfia y exportaciones
industriales: un sndlisis microeconémico de la experiencia argen-
tina reciente, Desarrolio Econdmico, Ke 65, April-June 1977, IDES,

Buenos Aires.

4/ The influence of domestic t@@hnological development on
the flow of international trade will depend -~ obviously - on the
technologicel evolution of the«same industrial sectors in the more
advanced countries, and therefore on the possibility of reducing
the productivity gap in specific branches of industry. The
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The observations gathered during this research have given
ree to the central hypothesis which we examine in this peper. We
assert here that during the lsst decade, 2nd as 2 conseguence of
a significant process of technological learning, verious indus-
trial sectors heve been improving, and adapting to local conditions,
technologies initially acquired from overseas. Successive adapta-
tions, additions and improvements introduced have led to the like-
ly development of a new technological aasset, different from the -
one employed several years previously, and with its own tradeeble
velue. The process we attempt to describe, in which Argentins is
beginning to perticipate &s & supplier in a merket for complete
plants, would thus reflect the firset experiences of the sele of
such technological assets.

The point of view we have sketched out above undermines some
current conceptions in the debate on internztionzl technological
trade, such as the sharp distinction between countries which gene-
- rate technology and those which are recipients, and thus demends
more research which would throw light on this new dimension of the:
technological phenomencn. Likewise, the hypothesis set out here
forces & reconsideration of some points concerning the characteris-
tics of the import substitution process in countries like Argenti-
na. Almost & decade ago Hirschman 5/ put forward the sequentisal
nature of industrialization besed on import substitution. Cur
approach again takes up this concept of sequence in the industrial
process. We believe that the export of menufactured goods as an
expression of productive maturity is slso subject to a cycle of

protectionist attitude of some advanced countries with regard to
industries they have been unable to modernize during the last ten
years (the most e¢lquent example being the textile industry), would
seem to be an indizator that the phenomenon pointed out here might
be occurring.

5/ On this point, we suggest consulting A. Hirschmen, "The
- Political Economy of Import-Substituting Industrislizetion in Ilatin
America", The Quarterly Journsl of Economics, Feb. 1968, pp.2-32.
In this article Hirschmen holds that in countries which are late-
late industrializers, "... industrialigation via imporit substitu-
tion becomes a highly sequential or tightly staged effair. Herein
lies perhaps its principel difference from industrialization in
the advenced countries. This aspect is o0 familiar and seemingly
inevitable that it has not received gquite the attention it deservesl




increasing complexity, which eventually leads to the export of
technology, and to its by-products, such as the sale of complete
plants or to direct investment in manufacturing 6/. The evidence
gathered during our anmalysis of the Argentine industrial exports
spectrum shows that there has been intensive leerning, which seems
to b2 8 repetition of the process observed in the developed coun~
tries during their initial decades of industrialization, but which
must be viewed in the light of smaller and structurally wezker
market possibilities.

It is very likely that the process we havwe destribed gould also be
present in other geographical contexts (Aastralia, countrigs in South
East Asia or Eastern Europe). Our attention is dewm - to the .
Latin Americen context, where the boom in this idnd € smeong the
countries in the area is patently clear. In this respect, Mexico 74

6/ This topie, closely copmected im our country with the ex-
port of techmnology, should be the subjeet of & wider debate, which
has already bsgun in the Argentine centext. An example of the awa-
~ reness of this new phenomenon is the creation of an Office for O-
" verseas Investment (Dirsccién de Inversiones en el Exterior) by
' the Economy Ministry (see La Raciém, 1/11/77). At the academic le-

vel there are a few intreducteory menographs which should be follo-
wed up. See Louis Wells, The Intermationalization of Firms from -
the Developing Countries, Graduate School of Business Administra-
tien, Harvard University, January 1976.

1/ As an example of what heppens in the countries mentioned
we can quote some general information. Thuws, in the Mexican case,
between Janmuery 1973 and July 1975 exporits of technology and spe-
clal services reasched 2 value of US§ 137 million, a figure which
can be eonsidered promising glven the iamcipient nature of the
procese and the strong growth of this type of export sinece the
lagt date mentiomed. In fact; if we bear in mind that the plant
s80ld to Argentina in 1976 for the production of newaprint from
sugar cane bagasse in the Provimce of Tucumén alone involves & pro-

ject costing US$ 200 million, ome can have some idea of the dimen-
slion of what is happening im this direction. Mexico has success-
fully approached the sale of plants through -among others- four
basiec technologies developed locally: i) K and L’s (Hojalate ¥
1émina) technology for direct veductiom in the iron and steel in~
dustry. The Venezuelan firm of SIDCR kas'set up its Orinoco steel-
works using this system, which is &lso ipncorporated - or about to

=
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Brazil B8/ end Argentine stand out.

In this monograph & certain sample of ceses which reflect the
Argentine experience in this area is exsmined. On the basis of
- this informetion, we attempt to meke & preliminary szpproach to a
subject which in our opinion regquires both further investigstion,
and &8 different conception from the point of viw of economic poli-
cy then thst which it receives at the moment.

The Second Séction presents the empirical evidence gathered
during this research. In it we examine the forms in which the tech-
nology is sold, the charecteristics of the firms involved in this
kind of exporits, the merkets suppllied, etc. Besides the statistical
materiel, the second section provides & brief description of some
of the cases included in the sample studied.

be incorporated ~ in the iron and steel industries of Brszil, Irek,
Indonesie end Zsmbia. ii) DEMEX technology developed by Petréleos
Mexicanos (PEMEX) for metal extraction from c¢rude oil during refin-
- ing (used in Colombia snd Jemeice), and a refining system which

" will be marketed by UOP Inc., one of the largest consulting firms
in the petrochemicel area. i1ii)} The Cortina method, conceived by
I.C. Construcciones for premoulding concrete structures, already
"used in Colombies and Veneguela, iv) The Cusi process - belonging
to Bufete Industrizl - for the manufscture of newsprint from sugsr
cane bagasse.

8/ In the hope thet Brazilian exports of services will in-
creagse rapidly, the President of the Bank of PBrazil revesled thst
- bid bond trensectione grew from USE 2.2 million in 1974 to US$
'38.3 million in the first nine months of 1976. Likewise, perrorm-

ance bond transactions, which did not exist in 1974, rose te US$
2.7 million between Januery and September 1976. (n the other hand,
~the measures underteken by CACEX to promote the sale of engineer-
. ing studies and projects overseas include credits for US$ 75 mi-
1lion to finance the construciion of airports imn Boliviam, sanits-
tion works and pipelines in Paraguay, & hotel in Peru, and commu-
nicetions between Brazil, Bolivia and Peru, as well 88 the explo-
tation of weater resources in Senegsl.

The foregoing is the translation of & statement made by Ange—
lo Calmon de Sé, President of the Bank of Bragil, during a Servi-
ces Export Seminar held in the auditorium of the Itamaraty and pu-
blished in the Jormal do Brasmil on 22nd October, 1976.
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The Third SeFtion presents & set of considerestions related
to the "explanation" of the phenomenon observed. It is obvious
thst a2t the moment we lack & built-up theory which would allow us
to throw light on it. Neither development theory, nor the recent
evolution of the theory of international trade in terms of the
"product cycle® or of the "neo-technology-theory of trade" 9/,
consider the possibility of some "lazte industrializers™ entering
the world technology market as suppliers of complete pleants end/or
various technological services. The lack of a formal theory does
not, however, imply that we underestimete the problem’s signifi-
cance; hence our interest in opening up & discussion which we con-
sider of great current importence.

The Fourth Section examines briefly the legal instruments
connected with this kind of exports. Importent cenceptual chenges
can be observed in the reguletions in force in Argentine in recent
years. lLikewise, these differ comnsiderably from those current in
other latin American countries prominent in this field, typically
Brazil. These topics are studied in the fourth section.

Finally, the Fifth and last'part of the paper contains s brief
summary of the resultis achieved and suggests possible items for
study in this field in the near future.

S/ In-this respect see: G.C.Hufbauer, The impact of natio-
nel cheracteristics and technology on the commodity composition of
trade in menufactured goods. In (Ed.) R. Vernon: The Technology
i;;tor in Internationel Trade. NBER., Colwmbis University Press,

0.
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I1. THE ARGENTINE EXPERIENCE IN THE EXPORT OF INDUSTRIAL
PLANTS AND ENGINEERING WORKS: CHARACTERISTICS OF THE
PARTICIPART FIRMS AND THE TECHROLOGY INVOLVED

ls The Empirical Evidence

' In this section we present the empirical evidence available
regarding exports of complete industrial plents as well as the con-
struction of engineering works. To do this a list of examples has
been compiled and analuzed; these we examine below after clarifi-
cation of some methodologicel pointe concerning the type of datsa
available and the way in which they have been processed. First of
all, no claim is made that the material presented constitutes a
sample in the statistical sense, since the firms included have not
been drawn from a wider universe by the use of selective tech-
riques. More precisely, the examples presented in Table 1 then~
selves form the universe known to the authors at the time of writing,
alihough the Argentine industrial sector ‘s experience as an expor-
ter of technology is certainly much wider than that contained in
the table 10/.

Secondly, it is necessary to point out the greast difficulsty
involved in measuring the phenomenon being examined, since there
are no statistical sources which systematicslly compile the data
concerned. In fact, with the exception of the register set up in
the Secretaria de Estedo de Comercio Exterior y Negociaciones Eco-
némicas Internacionasles {Stafte Secretariat for Foreign Trade and
International Economic Negotiations) for the purpose of administen
ing the rebate instituted by Decree N9 2786/75 (which we shall refr
to later), there are no specific forms on which these exportis must
be registered, nor is there an ad hoc tariff position in the Export
Nomenclature for recording the outgoing goods which form part of a
turnkey trensaction. Consequently, the examples listed here had to
be identified by means of indirect information. We have chiefly

10/ Verious cases have been left out because of lack of kmow-
ledge of the amounts involved in the transaction, while others have
been so at the explieit request of the participant firms; likewise,
several of the firms listed in Table 1 have carried out other trans-
actions of this kind, dbut only those cases for which most informe-
tion was obtained have been selected.



ring Works Exported by Argentina during tue Period

" Table 1. Complete or Turnkey Piants and Enginse

1973-1977

Latinoconsuylt S.4.

Turnkey hospital

TOTAL

* Ivory Coast

Firm Destindtion Year Vaiue in USI..
1. De Smat Arg. 5.4, Vegetable oil factory Bolivia 1572 5,52% 873
2. Nigaleo S.4. Plant for producticn of cooked meat and meat extract Brazii 1973 200,000
3. Standard Electric Arg.5.A. Automatic Telephone exchange and external Leouador 1373 678,357
communications plant
%, Sicom 5.A. Thorough communicarions system for public service Chile 1973 2,839,398
5. SEI Ingenieria S.A. ¥eat combine. Complete slaughterhouse and seat- Cuba 137+ 12,500,090
packing plant for haef
E. Phoenicia §.A. Complete bakery plant Cuba 197 2,900,000
7. Nisalco 5.A. Glycerine production plant Mexico 1374 90,200
8. Cmepa S.A. 15 gtorage sheds with metal structures and facings Cuba 1974 6,775,007
. for port storage
9. Emepa 5.4, Sheds with metal stryctures and decks and silos for Cuba 1574 15,340,932
poultry farms E
10, Talleres adabor 5.A. ‘ Metal giles Mith integrated transporters Cuba S1974 2,829,073
11. Lix Kietrt S.a. Air conditionjng, ventilarion and heating imstallation Paraguay 1374 90,000
: . for a bank building ’
12. Meitar Aparatos S5.A, Citrus fruit proceasing Cuba 1975 6,200,000
13. Dosicenter 5.A. Twe plants for honey production Cuba 1575 1,496,000
1«. Eximparg $.A. Plant for extraction of vegetable cil from cotton seed Bolivia 1975 4,000,000
15. S.A. Lito Gonella & Hijo Supply, distridbution and pumping terminals for Ecuador 1575 1,998,300
’ ligquid gas . .
16, Techint 5.4A. 0il pipeline and pumping statdons Peru 1975 120,000,000
17. Laboratoriosbagd S-A. Antibiotic production plant Bolivia 157% 24,000
18. Benito Roggio e Hijos 5.A. Turnkey airport Paraguay 1975 52,005,000
13. Nisalco S.A. Water treatment plant for industrial use Uruguay 1375 47,300
20, Heitar Aparatos §.A, Processing of citrus fruits, pineapple and mandicca Bolivia 1376 .8,810,000
*i. Establecimientos Gele Plant for spice processing and packing - Cuba 1878 1,441,000
Llectromecdnica S.R.L. .
72, De Smet Arg. S.A. Complete plant for oil extraction via solvents and Uruguay 4976 746,376
pellet plant for the processing of sun-flower £ soya cakes
23, Harial S.A. Plant for production of lead oxide Yenezuala 1576 146,80C
4. Harial 5.A. Plant for lead smelting and recovering Venezuela 1378 10%,750
2%, Cemati S.A. Manufacture of forge spare-parts for electric plants Bolivia 1976 164,460
26. Phoenicia S.A. Complete baketry plant Chile 1976 114,978
27. Ilndustrias H.etalﬁr‘gicas Poultry slaughtering and processing plant Paraguay 1976 186,871
© Caissutti S.A. . :
28, Giuliani Hnos, §.A. Balanced powdered food Factory Bolivia 1976 239,17
29. Gases Industriales S.A. Fats refining plant Chile 1976 286,256
30, 'Secadoras Iradi 5.A. Grajn processing and storage plant Uruguay 197¢ .93,3572
31. laboratorios Bagh S.A. Plant for extraction of active elements from vegetables Honduras 15876 «50,000-
. SEI Ingeniéria S.A. Plant for manufacture of sodjum caseinato and/or calcium  Uruguay 1977 269,654
S and powdered buttermilk C .
Tecnimontsade {Consorcio Plant for pesticide manufacture Bolivia 1377 45,000,000
italo-Argentino)
' 1977 u6, 000,360

—_—

43,752,174

Me_i _Prepared by the authors with orriginal information.



used files and fregmentery information from the Administracién Har
cionsl de Adusnss (Netiomal Customs ‘Administration) es well as
meking direct visits to firms comected with this kind of interna-
tional activity.

A reading of Table 1 raises severel topics. In the first place,
it iz necessary to analyze the heterogeneous nature of the trenso-
tions identified. In fact, different cases were observed of the ex-
port of: a) Industrial plants; b) Public service units; ¢) Agri-
culturel construction and equipments; d) COnstruction end equipping
of verious civil enginering works, etc.

These differences in the nature of the transactionms identified
bring out a second element connected with the span of contracts.
In thie respect the enormous spread in the range of values of the
different contracts stands out very clearly ss they appear to fall
into two quite distinct categories, both because of the amounts in-
volved and the kind of works concerned,

Beering in mind the previoms comments, the mean and standard
deviation of 3 different aggregates were ocalculated: &) those co-
rresponding to the total of the contracts studied; b) the same, :
excluding the Techint contract, in view of its obvious distance
from the mean value of the sample, and ¢) those of the total, ex-
cluding the 6 largest contracts, the imdividual figurea of which
exceed 10 million dollars. :

Table 2: Aferage Value of Sale of Plants and Complete Wprks
in the Contracts Examined

X : Arithmetic Standard
K¢ of Contracte " Mean Deviation
Total of 34 contracts ' uUs$ 10,021,829 23,315,961
33 contracts (excluding the :
Techint contract for US§l20 o S
million) 6,689,157 13,717,960
28 contracts (excluding the .
6 over US$10 million) _ 1,760,773 - 2,405,680

Source: Drawn up by the authors from original data.

The following teble shows the distribution by value of the
contracts studied, furiher dividing each group into two categoriesz
industrial plants and engineering works.

Table 2 undsubtedly reflecte the enormous sﬂﬁﬂd in the wvelues
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Table 3: Distribution of the Contrasects Studied

————

by Yalue Sections and Type of Export
Industrial Engineering Total

Amount of the Contract

Plants Works Contrects
- less than US§ 100 thousand 2 1l 3
= between US¢ 100 thousand
and US$ 1 million 12 2 14
- between US$ 1 million
and US$ 10 million 7 4 11
- between US§ 10 million
and US$ 100 million 2 3 5
- over US$ 100 million -~ 1 1
2 1l 34

Sources Drawn up by authors from originasl date.

of the contrects l_/. Note that by simply excluding the Techint
trensaction for the purpose of calculating the arithmetic mean,
the average level is reduced from US§ 10 to US¢ 6.6 million, On
the other hand, the engineering works (mainly those for the pro-
vision of public services) are chiefly found in the groups of over
US$ 10 miliion per contract. The high unitary value of these works
means that they represent 73% of the velue of the export universe
we are studying, even though numerically they berely make up half
the number of transesctions involving industrial plants.

The distribution referred to previously offers a preliminery

idea about the nature of the industriasl plents exported, vis-a-vis
the engimeering works, indicating that the plants set up to supply
limited markets of the type found in Latin Americe are by nature
of & smaller scale than the atructure works cerried out in the
saeme markets. If it is borne in mind that the competitivity of
exports of plants by Argentine - as will be seen later on - is

11/ At shis stege the distortion introduced by the Techint
contract in the sample data must be considered for further read-
ing of the subseguent tebles. In fact, it is the only case over
US$ 100 million, & record local figure for this kind of exports.
Therefore it mekes mp & substantial proportion of the total of
the trensactions registered, and its exclusion forces us to co-
rrect ell the percentage calculations., For that reason, from now
on, the reader aust bear in mind the effect on the tabulated ve=~
lues of the exclusion of this contract from the czlculation, 80
‘thet there sre now only 33 obeervations in the list.

4“‘.:: }a -



‘connected with industries ahow&ng slight concentration and which .
have been successful lergely on the basis of the asdaptation of
productive processes to more ‘limited scales, the significaence of
the date we have presented cen be easily guessed._ ‘

We shall return to this point when the technologlcal charec-
teristics of the plants exported, of the participant firms, and
the geographical destinttion of the sales s&re anslyzed.

The next topic to be considered in our enalysis is the de-
veloyment of this new kind of transaction in the Argentina ex-
port context. It is sppropriste to point out that prior to 1973
Argenting firme had already occasionelly exported complete or turn-
key works eand plants - and even technical advisory services and
"disembodied” technology - 12/. However, such transactions did
not show any continuity, but rather represented isolsted facts
which to some extent heralded the flow of exports which motiveted
this paper. It is for this reason that, even though there ere a
few cases of exports prior to 1973, we decided to restrict our em-
piricael informstion to the periof after that date, as is shown in

Table 4. 13/

-The,followihg!teble shows the annual deverupment of the foreﬂu1
trade flow in industrial plants and works, which indicetes an upwerd

12/ Exports prior to 1973 have rather been connected witi
technical advice provided by Argentine. professionsl groups. As
an exemple we cén mention Latinoconsult S.A., which hes partici-
peted as 2 comsulting firm in agricultural projects in Central

Ameriecs since the mid-sixties.

13/ It must be emphasised thet in Talble 4 the;contracts are
grouped: according to the year in which they were drawn up. This
must be borne in mind, since most of the projects in question ta-
- ke some time to be carried out - that is, that they last more
then 2 yesr from start to finish, and occasionslly some time goes
by between the signing of the contrsct and work being started.-
Therefore, the dates of settlement for each transaction vary, de-
rending on the source of informetion. Bearing in mind that the
date of signature of the contract has been chosen as the year of
export of the respective plent or work, it must be remembered that
meny of the projects listed have not yet been completed, and most
of those corresponding to 1977 have not ‘even begun. The criterion
adopted is wndoubtedly arbitrary.
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Table 4. Complete Plants and Works Exported Annuslly
‘ Period 1973~1977

‘Year N2 of Contracts Total Value Aversge Value Annual
' Signed in US$ per Contract -Percentage
' in US¢ Over the.
"Period 1973-

1977

1973 4 9,233,128 2,308,282 2.7
1974 7 41,124,612 5,874,945 12.1
197% 8 185,955,600 23,244,450 54,6
1976 12 135158’985 1,096,582 3.8
1977* 3 91,269,854 30,423,285 26.8
340,742,179 : 100.0

* Pirst six months

Source: Drawn up. by authors from originel datsa.

trend over the period under consideration, with the exception of
the fall registered in 1976. 14/ However, we understand that the
importance of the annual development of this kind of exports must
be regarded in relative terms, given the method of assigning them
to a particular year, when the transaction actually stretches over
a more or less exiended period. 15/ Therefore, the development of
this kind of exports should be viewed in the context of a series
which would merely indicate the trend of this phenomenon.

14/ 1t is noticeable that the 1973-75 exports follow a clear-
ly rising trend, even if the Techint contract, which corresponds
to the last year of the period, is removed. Moreover, the figures
registered in 1977 elso exceed the amount for 1975 excluding that
trensaction, which means that, quite apart from the distortion thet
contract introduces, it is clear that exports move upwards, with

the exception of 1976. The average values per contract seem to
move in the same direction.

. 15/ This situation would be modified if we had a long range
series, but such does not exist - obviously - Dbecause of the inci-
pient nature of the phenomenon. _



Let Qs now look at the factors relating to the nature snd
origin.of the firms which perticipate in this export flow. Foreign
trade in manufsctured products from developing countries like Ar-
gentina heg repeatedly shown 1ts protagonists to be the smbridiaries
of multinational firms established in them 16/. In the case of
the export of industriel plants and complete works, even when
these subsidiaries play & significant role, the pettern of dis-
tribution of the transactions srranged shows that domestic firms

predomingte.

Table 5. Number of Exporting Firms and Agreed Transactions

Origin of Firms Number Number of Total Value

Average Value

Percentage

of Total

of Firms Contracts in USS per Contract - P
: Ixporited
Domestic Capital 20 28 168,505,817 5,018,085 4C.45%
Multinational
Subsidiaries 5 6 172,236,362 28,706,060 50,55
Em 340,742,179 150.00

Source: Drawn up by authors.

Hence, as the above table shows, the subsidieries of multina-
tionsl corporations which participete in the universe of our ans-
lysis are four times less in number then the domestic firms, and
represent only a fifth of the total numbdr of contrects studied.
Nevertheless, the average value of the transactions they have
carried out is almost five times higher than that of those rela-

ting to domestic firms (twice if we exclude Techint).

The diffe-

rence in average values we have indicated means that even with a
smeller number of contrects these subsidieries pracfically equal
the total percentage of exports of local firms, which is reflected

in the last column of Table 5.

Table 6 gives us the complete list of multinetionsl corpora-
tions which have exported industrial plants or complete works from

Argentina,

16/- See Jorge Katz and Eduardo Ablin, op.cit.
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Table 6. Share of Subsidiaries of Multinational Corporations
in the Export of Plants or Works

Firm | -N2 of Value in US§ Percentage of

- Contracts . Total Exported
l. De Smet Arg. S.A, 2 6.271.249 1.84
2. Standard Elecfric Arg., 1 678.87 0.2
3. Techint S.A. 1 120. 000. 000 35.22
4. Gases Industriales S.A. 1 - 286,256 0. 08
5. Tecnimontsade S.A. 1 45. 000, 000 13.21
172.236. 362 50.55

Source: Drawn up by authors.

The breakdown to the firm level in Table 6 enzbles us to see
the full extent of the bias csused by the Techint contract in the
semple., The exercise of excluding the latter from the universe
analyzed results in & drop in the share of the subsidiaries of
multinationzl corporations in the export of plants or complete
works to only 23.6% of the totel, Likewise, the average value per
contrect for this cstegory of firms would be US$ 13 milliom, &2
figure which would still be double the average of the transeetions
undertaken by domestic firms. In other words, over and above the
distortion caused by the scale of the transaction referred to, the
seles carried out by multinationel corporations are on & bigger
scale than those made by local firms.

Two finsl factors to be analyzed sre the sectors of econcmic
activity to which the exports of imdustriel plents or complete
works belong, and the geographicel destination of these items.

_ Regerding the first factor, it must be pointed out that the
classificetion by activity of the exports studied here has pre-
sented some difficulties. It is clear thet there could be more
than one criteriom for placing the transsctions in one or other
sector, depending on whether they are viewed from the standpoint
of the main productive activity of the supplier firm, or on the
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" besis of the purpose of the product in question - that is from
the point of view of demend - .

Therefore &n industrisl classification—of the United Netions
C.I.I.U. type would present some problems for tgeepurpose of our
- study: )

1) many of the planxs or works might be included in sections
with very broad features ag in the case of "contructions”.

ii) the "turnkey" comcept covers précisely a group of activi-~
ties which are spreed throughout the classification and which in

this case it is not eppropriate to break up.

i1ii) the difficulties mentioned rendsr this kind of classifice-
tion of little use for the purpose of identifying which are the
specific sectors in which the experiences of oversess seles under
the "‘turankey" heading could show certain comparative advantages.

Bearing the foregoing in mind, a sui generis classificetion
from the point of view of demand was chosen, which would accurstely
reflect the purpose of the goods acquired in the placé where they
are loceted and built. On this basis, Table 7 was drawan up, in
which an additionsl celumn was included showi®in brackets the num-
bers corresponding to each contract listed in Table 1. This ena-
bles easy identification of 3he cases which have been grouped in
each demend sector of the chosen classificsation.

It is appropriate to make some further qualifications concer-
ning the criteria adopted for the classification. In the first
Place it must be remembered that the allocation of a complete
sele to & specific demend sector omits any considerstion of the
nature of the inputs involved in such & transaction on an indivi-
dual bagis. In this way, & plant for processing citric frwmise will
be included in the food industry item even though the greater part
of its components mey be equipment from the metallurgical or me~
talworking sector. On the basis of the same criteriom the cons-
truction of storasge sheds for port service comes under the hea-
ding of constructions even if they are made of metal, In the se-
cond place, and a3 & result of the clagsificatlion which has been
adopted, no close correlation should be expected between the im-
portance of particular industrial sectors and thelr capacity to
export complete plants. This is so since, while the size of a
branch of industry is measured by the value of its production,
exports are classified by sectors of final demand. For this ree-
son, brenches of industry of very lerge absolute size, but whose
goods are inputs for other final industries, do not figure es
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Tablée 7. Ixports of Plants and Works Classified by Demanc Sectors

Contracts in  Total Average %
U r Sector | Table 1 Number Total Valu:e ge“ 5 E
ser cector included under of Value Contréig Total
this item Contracts Exports
Food Industry ©(1)(2)(5)(8) 15 4i,911,176 2,904,078 13.18%
(12)(13)(14) '
(20)(21)(22)
(26)(273(28)
(29)(32)
. Chemical Industry (7)(17)(19) 5 45,807,300 9,161,460 13.u4
(31)(33)
. Metal Industries (23)(24)(25) 3 398,966 132,988 G.12
. 0i1 (15)(16) 2 121,998,300 60,999,150 35.80
. Construetion (8)(3)(10) 5 26,116,184 5,223,636 7.67
. % including (11)(30)
-‘agricultural and -
warehouse '
. Transport (18) , 1 52,000,000 15.26 °
. Communications (3)(y) 2 3,508,255 1,754,127 1.03
. Sanitation services = (3u4) 1 46,000,000 13.50
34 340,742,179 100.00

Source: Drawn up by authors



significant exportera of complete plents &s such,’ but would be
concealed in other sectors responsible for carry out the tren-

sactions. 17/

Table 7 attempts to weight each demand sector in the group
of exports studied by messuring two parameters: the number of
contracts per area, and the percentage of total wvalue they repre-
-gent.

The limitations of the universe analyzed which have al-
ready been mentioned (distortion produced by the size of the Te~
chint contract, etc.) leave some doubts about the validity of
these indicators in 21l ce&ses, which does not, however prevent
some conclusions of & general nature from being drawn. Thus, for
exemple, 1t is difficult to specify exactly the importance of
. particular demand sectors - like Transport, Health Services, and
to a great extent 0l - in which only one contract hes been disco-
vered in each case. These transactions were far bigger than the
- gample average and maske up two thirds of the universe aneslyzed,
but we do not have & sufficiently representative number of con-
tracts to be able to assess thelr potential. On the other hang,
the food and chemicel industries stand out clearly as the mos%
important areass in this experience, both because of the number of
contracts they cover and because of the percentage shares arising
from the latter. :

' The construction industry is & separate case, which - as has
already been explained - has to be broken down to avoid the effects
of its too comprehensive characteristice. Nevertheless, the limi-
ted interpretation spplied to the concept of construction (includ~
ing agricultural and warehousing) includes 5 contracts which amount
" to almost 8% of the totel sample, which gives some measure of the
‘significance of complete non-industrial works within the overall

phenomenon.,

. X1/ This line of thought could pravide an explanation for
the minute share of the metal industries sector in the sample ana-
lyzed, elthough the possibility of an underestimetion arising from
statisticel factors already pointed out should not be discounted.
A comparison of the percentage exports of each sector in the

'semple with their respective shere in the Argentine industriel
' GKP showed thet only in the case of Food and Beverzges did the
retes have any reletion.



¥ith reference to the geographical destination of exports of
plants a2nd engineering works, in practice ‘they have been restric-"
ted to the Latin Americen area. In fact, 86.5% of the whole of the .
sample included in Teble 1 involves this region, with & marked
bias towards neighbouring countries, which cover 35.6% of the to-
tal values. 18/ The only exception in this respect is the recent
sale to the Ivory Coasst (Africa) of a complete hospital, & con-
tract belonging to the "turnkey"category. 19/ -

These points arise from Table 8, whichk presents exports by
country of destinetion according to the number of contracts 51gned:
in eech cese, :

Table 8 shows a wide spread in.the shere of the twelvé coun-
tries registered as destinations of the exports we ere corncerned
with here. This is largely due to the very range of values of the

contracts which meke up the universe enslyzed, & subject which we
have already referred to. In fact, it is difficult to establish

any kind of connection between number of transsctions in e country -
and its significence as destination of overall ssles, since in se<-

18/ Regarding the geographical concentration of ssles of this
kind in areas of influence - ususlly border sreas - it is appro-
priate to point out that in the first stage of Japen’s expansion. .
in the sree of technology exports, there wes also an emphasis on
South Eest Asia, that is, neighbouring countries. Even nowadeys
33% of Japanese transactions in the chemical sphere take place in
Amia. As sn example of this point, see the article by Massaki

- Aoki: Why Jepan Traedes in Technology, Hidrocarbon Processigg

narch 1977.
18/  4An initial anslysis of Argentina’s commercial relations

with Africe would doubtless show a verywsignificant lag in compari-
‘son with Brazil. The latter is apparently man=zging to solve success-
fully communications and transport problems, etc., and hes made the

African continent an explicit objective in its export expansion po-

licy. Argentina, on the other hand, has had no clear policy. towends
this area, which in this case could be 8 reflection of a wider con-
© text of internmationel relations. A specific example is that Argen~

tina has not yet become g \ member of the Africaen Development Fund, -
an institution which finances important infrastructure works and .
which, because of ite charter, is only able to contract with firma
from countries which are members of the Fund.  This situation was
experienced on several occasions by the firm which has now obteined -
the transaction in Abidjan, and which had been.disqualified before
in connection with other projecte for the reasons mentioned.



Verel ceses there is & single contract which weighs heevily in

the semple and therefore distorts it (for exemple, Peru and the
Ivory Coest). However, it ceb be observed thet the first five coun
tries in the list cover 25 of the 34 tramsactions studied, which

Table 8. Exports of Plants and Works by Country of Destination

"dountry N¢ of Totel Value Aversge Va- Percentage of
- Contracts in US§ lue per Total Exports
Contract
l, Cuba 8 50,075,612 6,259,452 - 14,70
2. Bolivia 7 63,940,512 9,134,358 18.77
3. Uruguay 4 1,547,102 386,775 0.45
4. Paraguay 3 52,278,671 17,426,223 15.33
5. Chile 3 3,230,625 1,076,875 | 0.95
6. Ecuador 2 2,677,157 1,338,578 0.79
7. Venezuela 2 252,500 126,250 °  0.07
8. Peru 1l 120,000, 000 35.22
9. Brazil . 1 200,000 ' 0.06
10.Mexito 1 90, 000 0.03
11.Hondures 1 450, 000 0,13
12.Ivory Coast 1 46,000, 000' : 13.5Q
340,742,179 100, 00

Source: Drawn up by authors.

amount to 50% of the velue of the sesmple. Moreover, if the effect'
of the Peruvian pipeline is removed for the purpose of the calcu-
lation, this retio rises to T7%.

From its commencement in 1973, the phenomenon of the export
of complete industrisl and turnkey plants by Argentina has been
assoclated locally with the economic links with Cuba established
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%hrough the pilateral agreements underteken by this country in
that period. The £act that these agreements ‘have provided the.
framework fo¥h a large part of Argentine 8 experience in the: guib-".
Jeet, has led:to the belief that Cuba hes been the mein merket
for Argentins' turnkey transactions. A reading of Table 8 throws
some light on this & priori idea, since it can be seen-that Boli- .
via has practically the same number of contracts as Cubs, and ex-
ceeds them in value. From this it follows that Bolivia has go far .
been Argentina‘s mein msrket in this new kind of export.

This point does not mean that the role played by Cube in sti-
‘mulating this kind of exports should be underestimeted but rather
puts it into perspective within the oversll picture, since it 1is

- obvious from the empiricel evidence that the phenomenon is not

- restricted to the “Cuban cese”, but is more far-reaching.

. Apert from the preliminary statistical anslysis of the pre-
vious puges we consider it appropriete to describe below some ,
individusl c¢sses which will help the reader to understand the cir-

cumstances surrounding the phenomenon under enslysis.

2. Some Examples

- Let us now leck at some examples which illustrate the kind
of situations involved in the statistical material presented.

I. Gael S.A. is a domestic firm whiéh produces equipment for
processing fats and o0ils for the food industry. Although its mem-
bers have a long professionel experience in the sector, the firm
was set up less than a decade ago. It originated because of the
rezligzation by one of its members -~ an 0il processor - that therse
WES an opportunity to menufacture and sell equipment for the sec-

- tor; he them decided to join the engineering group which up to

. then had provided his plant with technical advice. Until well into
- the sigties, the oil processing equipment used in our industry

wae imported. In 1970 Gael began to design its own mechines andto
provide technical services to third parties. Subseguently, the
firm developed the remeining technology for the comstiructionm,

- agspembly, putting into operation &nd personnel training, and ma-
~naged to sell 10 complete plents in the home market before envi- .
saging its first "turnkey" experience in Bolivia. At present, the

 ‘firm holds 40% of the domestic equipment merket.

The firm has very favourable conditions in the internationda
~merket, since it does nothave to compete with large corporationms.
- The countries with most experience in the sector are Belgium,
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Itely and the United States, but with the exception of a division
-of Krupp, all the firms are of medium size. With regerd to prices
the firm has usually operated at levels as much as 40% lower than
some of its competitors, which is indicative of the competitive
capecity which can be achieved in sectors with gslight concentrs-
tion 2t the international level &nd in which a eertain degree of
price competition preveils.

The problem of plant scale does notseem to have great signi-
ficance for this firm. Gael S.A. hes so0ld plents ranging from 1
ton/day to 600 tons/dey in the loczl market. The average capacity
of the plants contracted internationally with European firms
amounts to 150 tons/dsy, while the current contract with Sante
Cruz de la Sierrs (Bolivia) involves production of 200 tons/day,
It can thus be observed that the firm has experience in the sale
of plants ranging from those which could be considered to be of
"pilot” scale to those which exceed the avereage size of interns-
tional designs. This flexibility, in the firm‘’s opinion, is direct
ly associated with the technicel and engineering versatility of
its staff,

II. A second interesting example is SEI Ingenieris S,A.
Again this is a business group set up during the sixties, one of
whose branches succeeded in developing locelly industrial pro—
cesses in the ghemical area which - even if not new . internation-
ally - were restricted to large scale production by firms like

Monsanto, Duperial, Cia Quimica, etc. Several processes, such as
setearification, and the produection of plastifiers and stabilizers

for the plastics industry etc. were developed, among others, re~
quiring in all ceses & markedly lower investment than that of eny
of the abovementioned. Nowadays, Vinisa (the SEI Ingenieris plant
which operates in this field) covers 60% of the locel market, fol-
low by the firms which until & few years ago were the traditional
producers.

The firm begen its expension into the Latin American merket
with an initial sale %0 Uruguay of a “turnkey® plant for the pro~
duction of plastifiers and compounds, wich because of its size
would have been & pilot plant by the standards of any developed
country.

| ‘During this tramsection the firm found thet the problem of
scale wag not a determining factor in an industiry whose main cost
is incurred by rew materials. Subsequently, parallel production
lines for several other plastic compounds were added to the Uru-
gueysn plant on the basis of the same original investment, end
this has become the country’s most important firm in the sector.
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Another aspect which SEI peid attention to wes the adaptation
of known technology to the use of locasl inputs. Thus, one of the
plestifiers manufectured - epoxide oil - used to be odtained sccon-
ing to practices then current from soya, & crop not widely produced
in Argentine in those days. The firm adapted the process for the
use of sunflower oil, widely grown in the Argentines rurel sector.

" The experience accumulated in the course of this adaptation enabled.
it later on to underteke & new process using fish oil, which proved
of interest tc & Peruvian firm.

Once Vinise S.A. had completed the plastic development stage,
the SEI group took on its present form by incorporating new members
also recruited from the acedemic area, who had experience in the
evaporation and dessicetion of primesry products., From here on they
went into the production of equipment for the food industry, mainly
intended for the processing of powdered milk, blood and tomato, ins-
tent coffee, astc, Their greatesisuccess was in the dairy products
industry where they entered into price competition with traditionsl
firms in the local market. Once the sale of equipment became con-
solidated, they began to offer complete plants to the domestic mer- .
kxet, and the first exports to Latin America took plece., SEI reelized
thaet their internationsl competitors in the milk industry (Riro,
Alfa Lavel) provided equipment only as separste items, so it decided
t0 export complete plants which would ensble it to compensete for
the prestige end internstionel brand it lacked.

Thus, it exported several milk plants and, teking adventege
of leerning externslities in the food area, it brenched out into
the design and ssle of complete plents in other arees such &s the
meatpacking and cold storage industry.

IIXI. A third exsmple which deserves mention is Argental 35.4A.
(it exports through Phoenicia S.A., and internstional trading firm).
" This firm began as & bakery. In the course of production, it found
solutions to verious technicsl problems which affected its perfor-
mence, such as those connected with the moisture level, and its
relstion to the climate, drying, 2ir currents in oven design, re- -
cycling of the previous dey‘s surplus stock, etc.

In the course of these typical "trouble-shooting" activities,
it designed special equipment for the sector, which beceme well
known in the domestic market and was even exported on severel
occasions, With some internstional experience, the firm embarked
on the project of exporting complete bakery planis under the " turn-
Key" formula, an outstanding instence being its contract with Cube,

The suthorities there were interested in providing French-type
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bread, which was not produced omn the islend. On the oceesion of
the Argentine-Cuban Economic Cooperation Agreement, they indica-
ted their intention to Argentasl S.A., but on condition that it
would be a central plant for the whole of Havana with & capacity
of 50 tons of French dread per deay.

‘The order hadé no precedent of such dimensions, since there
wes no previous experience in the world of production of French
bread on that seale. It must be remembered that the supply of this
kind of good in the countries where it is consumed is fragmented
into a infinite number of individusl firms, usuelly rumn by their
owners. In this case, the Cuban stipulations required that z=n
originel technological solution be found.

Argentel S.A.Mmitoredesign 2ll the engineering it had deve-
loped for plants of average size, and just as edapting technology
to reduced scales involves serious difficulties (since it is not
g metter of dividing ell the relevant peremeters proportionslly
to the size of the new plant) the opposite process - incressing
the scele - meant that many functions had to be recalculated.
This transaction is the clearest example of the flexibility with
which the technicel and engineering staff approach the adaptation
gnd improvement of kmown technigques, since it is 2 task in which
medium-sised firms seem to have a2 wide experience.

We here conclude our examination of the empirical evidence
available concerning the export of complete industrisl plants and

engineering works.

The material presented - elthough still rudimentery -~ suggests
among other things the following: &) We are probably witnessing
g phenomenon due to incresse over time; b) Both domestic firms end
local subsidiaries of multinational groupe are involved; c¢) A high
proportion of the contracts registered belong to sub-areas of the
Food and Beverages sector and the Chemical sector; d) The pheno-
menon goes beyond the "Cuban case"”, there being & high proportion
of contrscte with Bolivie and Uruguey; e) In several of the ceses
studied there are clear signs of internationzl competitiveness,
which is expressed through the winning of contracts in open dbids,
or in situstions in which more than one alternative proposal has
been assessed. '

The next section sets out some considerations towerds an ex-

planation of the facts observed.
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ITI. ©“ABAPTIVE® INNOVATION AND EXPORT CAPACITY. A SERIES
OF CONSIDERATIONS

*Late Indusirializers® and “Mipor" Inventive Activity.

The rate of technological change in a particular country is
associated both with imports of foreign technology and domestic
technological generation. Perhaps one of the most substantial
differences between mature industrial countries and "late indus-

“trialigers" must be sought in the relative weight of these two
paths, since by all accounts it is obvious that in the latter kind
of countries the flow of foreign technology definitely predomina-
tos over domestic R & D as a source of the technological chenge
which has been observed.

The foregoing should not, however, be interpreted (although
it frequently has been) &8s an indication that countries like Ar-
gentine,; Bragil or Mexico lack a flow of domestic technological
generation. On the contrary, empiricel observation indicates that
this is not strictly so, and that the flow of local R & D can
hardly be considered non-existent. It is evident that in semi-in-
dustrieslized countries imported technology - whether "embodied"
or "disembodied” -~ plays & leading role in the overall economic
system, but it does not necessarily follow that these countries
completely lack an internal flow of R & D, Neither canm it be
agssumed that technology acquired abroad is employed without
further ade, that is, without requiring adaptive technological
efforts to allow it to function efficiently in different opera-
ting conditions from those for which it wes conceived. 20/

The key problem for elucideting this matter lies in the ques-
tion as to what type of "techmelogical generation"” is being con-
sidered, If inventive asctivity is thought of as consisting ex-
clusively of technologicel efforis associated with the develop-
ment of major changes in the state of the ert, it is reasonehle
't0 deny the existence of such efforts in the kind of countries
we are dealing with. If, om the other hand, we accept the avei-
lable empirical evidence, it suggests that in these countries
there is a significant domestic R & D effort of & “minor® kind,
directed rather at improving imported technologicel designs and/or

20/ Jorge Katz: Importacién de tecnologia, aprendizaje e
industrializacién dependiente, Fondo de Cultura Econémica, Mexico,

1976.
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//édapmléf them to local conditions, than to gbnerating mayor "leeps
forward" in the frontier of knowledge. Therefore, rather than
denying the phenomenon, it seems eppropriate to accept the fact
thet there is a flow of locel techmological generation, but of
& different kind from that which ocours in the more developed coun-
tries. =

This process of innovetion which has been referred to, wiich
could be called "minor inventive activity", has important conno-
tations, both micro- and mecro-economic, for semi-industrislized
‘countries, It will be of perticular interest to study below the
relation between this phenomenon and export cepacity. ‘

"Minor" Inventive Activity and Dynamic Comperative
Advantages

Of the seversl consequences &arising from the existence of a
flow of "minor" inventive activity - or from sub-innovations- de-
veloped independently at plent level, two are of speciel impor-
tance from the point of view of their effect on export capacity.

The first one is connected with the aggregate impsct of these
"minor" technologiczl efforts on the overall productivity of the
factors -employed by the firm undertakes them. The second conse-
quence arises in part from the foregoing and refers to the effect
of the increasse in productivity on the reletive gap between & spe-
cific plant and the “"everasge pattern® prevailing on the internsa-
tional scene in a particuler field of manufacturing production.

We shall srgue here thet productivity increase and adaptive tech-
nologicel change are necessary {though certainly not sufficient)

elements to bring a perticular firm closer to competitive stand-

ards, thus meking possible its eventual perticipstion in the Le-

tin Americen and/or world market for manufactured goods.

Let us look 2t the two topics separately. Verious studies
carried out in recent years confirm the peramount importence of
"minor" technologicel change as source of substantial increeses
in menufacturing productivity. . Perhaps the most detailed of these
papers is that is that by S. Hollander, who, after studying seveml
reymproducing plants belonging to the Du Pont corporation in the

. United States, concludes with the statement that: "... the con-
tribution of "mipor" technical chenge to increased efficiency over
time, has been of great importance in the cese enslyzed. The con-
tribution of minor technical chenge &s & proportion of the contri-
bution of both “"minor" and "major" technical change smounted to
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100%# et Sprusnce II, 83% et Spruence II-A, 80% at Spruance I, 79,-
at 0ld Hickory, and 46% &% Sprusnce III", 21/ s

- Other euthors, perhaps in less deteziled studies than those
by Hollander, essentielly confirm the same picture. Among them
the pepers by N. Terleckij 22/, J.Enos 23/, J.Minasian 24
Z. Griliches 25/, etc. stend out. In connection with the Argen-
tine industrisl environment, the research carried out by J. Sé-
bato et. al, 26/, A. Petrecolla 27/, J. Katz 28/ and others
shows thet the flow of domestic techmologicel efforts, mainly of
minor neture, also has & very significant effect on industrisl
productivity in countries which are "late industrislizers®.

21/ S. Hollander, The Sources of Efficiency Growth, MIT Uni-
versity Press, 1966, Chapter lV, p.120.

22/ K. Terleckij, The Sources of Productivity Advence. A Pi-
lot Stud; of Manufacturing Induatries, unpublished doctoral Thesis,
- Columbie University, 1960. (Microfilm version, Ann Arbor, Nich.,

1970). | ‘ :
- 23/ J. Enos, "Invention-and Innovaetion in the Petroleum refin-
- ing Industry" in: (ed.R.Nelson), The Rate and Direction of In-
ventive Activitz, NBER, pp.299 ff., Princeton, 1963.
| 24/ J. Minasian, "The Economics of Research &nd Development",
in: (Ed.R.Nelson), The Rete snd Development of Inventive Activity,
" NBER, p.93, Princeton, 1962.

25/ . Griliches, Commentery on the paper by W.F.Mueller,
"The Origins of the Basic Inventions Underlying Du Pont‘s Mayor
Product and Process Innovations, 1920-50", in: (Ed.R.Nelson),
op.cit., p.323.

26/ J.Sébeto, R.Carrenza end G.Gargiulo, Ensayo de régimen

de tecnologia. El caso de la fundicién ferrosa, mimeo, Buenos

Alres, 1974.

27/ A. Petrecolla, R. Zubieta, H., Adbrales and J. Nogués,
Industriel electrénica y progreso técnico en un contexto de in-
dustriaslizacién, Editorial del Instituto, Instituto Di Telle,

Buenos Aires, 1974.
28/ J. Katz, op. cit., Fondo de Cultura Econémica, Mexico,

1976.
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Now, whet relstion -if any- is there between this productivie
ty ipcreese as well as adaptive technological change, end export
cap& ity?

In order to answer this question it is necessary to observe
that domestic technologicael efforts cerried out by birms opers-
ting with sn imported technological design ere often the result
of the need to adapt these designs to local operating conditions.
This need to adapt mey be comnected with: a) the type, cost, etc,
of raw meterials available on the domestic merket 29/; b) rele-
tive price of factors in that merket; c)the scale of installed
plent; d) climetic, geographic, etc. comnditions in whieh the pro-
duct and/or process involved are used locally 30/; e) particu-
lar chesracteristics and demends of the local consumer with re-
gerds to quality, service, ete. 31/3 f) type of by-products &nd
waste from the menufactured product or the process employed; g)
differences in the legali and institutionsl fremework, in the lador

29/ It is rather common, for example in the petrochemicel
erea, to find firms which at the time they initiated locel ope-
rations employed imported rew meteriasls which subsequently - due
to supply problems, foreign trade crises and the impossibility of
importing, prices, etc.-were replaced by locgl quasi-substitutes
{never exactly alike), This substitution ususlly required a de-
talled eapplied research effort, ss well &8 experiments in pilot
plants, etc.

: 30/ The mutomotive industry, traetor production, etec., are
-typical cases in which the country’s physical structure - s well
‘as the neture of local rurasl activity (extensive pleins with
little rough terrain) - have led most industrial establishments
operating domestically to introduce significant modifications

and sdaptations to designs originaly from the United States or

- Burope. See in this connection the cases of Ford and Fiat referred
to in & previous psper, J. Katz and E. Ablin, op. cit., Desarrollo
-Econémico, K2 65, Vol. 17, 1977.

: 31/ The electronic products consumer industiry is often
quoted es an exeample of & sector in which the domestic -consumer
~does not request the same level of sophistication as 1s probably -
found in mature industriaslized countries. Domestic fechnological
efforts often result in the "de-sophistication" of foreign tech-
nologicel designs,
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field or in the structure of the local market 32/, etec.

Once the various kinds of inadequecies of the imported tech-
nological design have been solved - through "minor" innovations
developed locally - it is intuitively clear that the available
technologlical package (“blue-prints”, engineering rules, etc.) must
necessarily be different from the one initislly acquired abdbroead.

Whether in embodied form (in the finel product, in the machinery
used in its production, etc.) or in disembodied form (in terms of
engineering procedures, menagement rules, etc.), the "new" techno-
logical package must possess & higher degree of adaptation to local
conditions than the original technological design. 33/

In these circumstances it is hardly surprising that the “"new"
- technological package is well received in third markets character-
ised by a geography, climate, institutional background, size, type
and price of economic factors as well as available raw materials,
etc., and other features to some extent similar to the local ones
" which gave rise to the need for adaptive technological efforts.

In other words, in such circumstances it is hardly surprising
that the adaptive technological efforts give rise to the eventual
~appeerance of a "new" technology able to earn profite by itself
in third merkets 34/.

jg/ A recently completed study on the rate of technologicel
change in the Ducilo Argentina rayon plant reveals the fact thet
labor legisletion in this country in severzl areas (e.g.: sanitary
conditions, enviromnmental questions, etc.,) is even stricter then
thet current in the United States. This means that the firm‘s en-
gineering tesm hed to carry out R & D work locally in order to com~
ply with reguirements which the originel technology never had to
. fsce, '

33/ 1n other words, the "new" technologicel peckege is &
production function more "appropriate" to local conditions.

34/ To be strictly true, this "new" technology can also
earn additional profits in its own market of origin, either by
expending its proprietor’s volume of production ( which would
‘gllow it to cepture & larger share of total demend) or through
licensing to third producers. There are, however, reesons for
thinking thet such courses of action will not normally be chosen
by the owner of a technologicel paekege of the kind examined heres
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This mey occur through various mechanisms; for example:

1. the direct export of products involving "embodied" technology;
2. programs of direct investment; 3. licemnsing to third firms;

4, the sale of & complete plant, etc. ILet us examine these e2lterm~
tive optionms, :

Product Export, Licensing, or Complete'Plaht Sales?

Several Argentine firms with internstionsl experience in expat
transactions involving complete industrial plants begen by exporting
finished producte which had their technology embodied.

What is the reason for their aiming later on a8t the sale of &
technological "package" involving the transfer of their own tech-
nology?

In order to answer that question, it seems advantageous to bear
in mind that whet happened in many of these cases does not substan—
tially differ from what other authors have found in various studies
in recent years which have attempted to throw light on the origin
of direct foreign investment by large multinational firms. 35/

The export of finished products hes a ceiling that is reached
as recipient countries put import substitution policies into opere-
~tion. These policies almost always involve the imposition of ‘

- tariffs to enmsble the establishment of local production plants for
which the internal market is then reserved. In such circumstances,
the firms which up till then based their penetration strategy on

On the one hand, it is unlikely that the owner of a "new" technolegy
will be interested in licensing it to another firm operating in the
. same market. On the other, and because of the very nature of the
technological knowledge involved in the "new" technological package
- which does not go far beyond the prevailing state of the art, but
‘rether consists of "minor innovations" relatively accessible to.-
firms already competing in the innovator’s merket of origin - ite
resale value will presumebly be lower than that which they mey per-
haps -obtain in third markets. '

35/ See, for example, R. Vernon: Sovereignty a% Bay. The
Multinetional Spread of US Enterprises, Basic Books, New York. 1971.
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direct placement of their products are forced to abandon this line
of action and seek new ways of access to the market, At this point,
two possible alternatives are available: =&, to sell know~how to =
local capitalist or b. to settle in the country through direct in~
vestment (either by association in a "Joint venture" agreement with
other firms or not). /

There is no one pattern of reaction to this dilemma within the
sample studied here. The larger firms, which have greater inter-
national negotiating capacity, seem to have chosen to operate throyh
direct investment programs. However, many medium-sized firms have
found great difficulty in finding their way about in unknown markets
in which the choice of a locsl partner is a compliceted matter for
someone simultaneously facing verious kinds of technical and econo-
mic uncertainty. Hence, it is not surprising that in these cases
there has been a preference for selling technology in & "package",
thus avoiding the subsequent commercial handling of the technology
scld, In the same way, the limited size of the firms involved also
seems to have been & contributing factor, for it has generally
placed a significant limit on the availability of capital and on
the increase of liabilities of the firm owning the technology.

To the abovementioned difficulties regarding the export of
finished goods on a permanent basis, those firms which produce capi-
tal equipment must add the fierce competition which exists in highly
differentiated products like most production geods. The lack of
informetion on the part of clients from other devéloping countries
with regard to capital goods mamufactured in Argentina makes their
export on an individuel basis difficult, especially if they must
compete with better known international brends, which enjoy prestige
and support from commercial organizationsalready set up in the po-

tgntial markets.

As & result, vesrious suppliers of capital goods seem to have
realized that it is desirable - in order to be able to place their
products ~ to provide broader "packages®", either by themselves
supplying the engineering and the rest of the plant components, or
doing so in conjunction with service firms.

Illustrative examples of this kind can be seen in Table 1.
Before selling & complete plent in Bolivia, Laboratorioe Bagd S.A.
had had severasl years’ experience of exporting antibiotics to that
market., On the other hand, Argentakx S.A. (which exports through
Phoenicia S.A., which is an international trading company) had
menaged to export bakery equipment to other Latin American countries
on verious occasions, but it was really successful and enlarged its
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scale of operation whenm it offered complete bakery plants.,

So far we have examined the dilemma posed by the choice be-
tween exporting directly or transferring a "package" of investment
and technological knowledge. We have seen that the latter option
has often been imposed by autonomous decisions made by the import-
ing country. However, the transfer of technology may take place
both in the form of & manufacturing license or ithrough the sale of
. &a complete plant.

We shell now centre our attention on these two possibilities. -

¥oet of the Argentine firms we consulted showed no interest
in signing license contracts. What is the resson for this attitude?

Meinly, it would seem that this reluctance is connected with -
the nature of the knowledge held by the firms. In fact, this does
not involve - except in a few exceptional cases - new basic engireer
ing at the international level. It is rather a matter of recreatim
of relatively widespread knowledge for a more efficient adaptation
to the technical and economic conditions prevailing in poorly de-
veloped markets. For this reason, the very "applied" nature of the
technology makes it not legally petentable, and it can only be sold
in "embodied* form as part of a wider complex of goods, equipment
and services.

Likewise, the fact that a medium-sized firm is not in a posi-
tion to deal witb the legal difficulties arising from nop-compliarce
with a license contract, difficulties which could force it to enter
- into litigetion abroad, ealso operetes in the seme direction. There-
fore, it is reesonable that it should feel more secure selling &
- package of goods and knowledge whose value is received against de-
livery in a similar way to any other export.

<

Who Sells?

Two categories of participants have already been distinguished
in the export market under study: on the one hand, there are a few
subsidiaries of multinational corporations, and on the other, =
1arge number of firme backed by local capital.

: "It is interestlng to ad@ that nearly half of the latter are
from industria) areas in the interior of the country, of which we
should mention Rosaric, Santa Fé, etc. Their origin is varled, al-
though the majority are relatively new firms which have developed
into their present state during the most recent stage of the import
substitution process, thet is, beginning et the end of the fifties.
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-Several of these firms were zet up on the basis of professional
groups in clese association with provincial universities. This is
the case with the Faculty of Chemical Engineering of the Provinece
of Santa Pé, whose professional staff founded several firms active
in the international market, among which SEI Ingenieria S.A. amd
Nisalco S.A. are outstanding eFamples. Others developed as supp-
liers for the public sector in specific, highly technical branches;
examples are EMEPA §.A. in railway equipment and Lito Gonella e
Hijo S.A. for the oil industry.

The important fact to be emphesised is that most of these
medium-sized firms have achieved specific competitive advantages on
the baais of their own technological assets (&an "intermediate” tech-
nolegy?) which have enabled them to have the lead in relatively less
developed countries over both domestic firms and the large multi-

national eorporations .

To Which Markets?

-~ . It has already been said that Latin America has constituted
almost the only market for the kind of exports studied in this pape:
What can be the reason for this situation? In principle, it does
not seem unreasonable to consider that geographicel proximity as
well as eultural, linguistic, etc. affinities play & significant
role in explaining the phenomenon. This is not & hypothesis lack-
ing a basis in reality. It receives additional supprtifrom Japan’s
experience, & country which exports 70% of its chemical plants to
other South East Asimn countries, relying strongly on aspects such

as those mentioned. 36/

However, the phenomenon does not seem to be restricted to ad-
vantages related ‘to freight end other elements inherent in geo-
Sreihical proximity. 4
- The theory of internationsl trade usually mekes us think in
terms of a single world markei, of the kind which functioms for
commodities. The product cycle theory &lso reasons in terms of the
technological lemsdership of a single country: +the United States.
The technology created there is first transferred to Burope and
Japan, and as it becomes sufficiently mature and standardiged it
flows to the remaining countries. This conception, in our opinion,

36/ hristoﬁhar”?reeaan, Chemical Procese Plant: Tnnava-
+ion and the ¥Werld Harket, ational Institute Econcmic Review,
London, 1968. . , "
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- requires some qualificetions. In the first place, it does not seen
s0 clear that there is a2 single market for the kind of goods we are
“studying. The differences represented by the technological make~up
of the projects, the various levels of investment necessary per un
of production, etc., are cleer examples of the uniqueness of these
transactions. Why not argue, then, in terms of a fragmented inter-
‘national market, or rather in terms of subtmarkets or "interstices"
in the world market, which allow considerable varistion in the goods
treded and in the production functions employed?

If we add the fact that certein Latin American markets are
sometimes marginal for the large corporations, but permit medium-
‘sized Argentine firms to carry out business which is significant
for the local firm, the validity of such "submarkets" or interstices
- is reinforced. '

In the second place, the product cycle theory should perhaps
be reinterpreted in the light of the empirical evidence gathered in
several semi-industrialized countries where the phenomens of tech-
rology exports and direct overseas investiment have also been obeerved.
There are nearly & dozen countries with 8 certain experience and
industrial maturity, which seem to be reproducing & number of
"tertiary" cycles in the transfer of technology to less developed
countries. 37/, |

The Role of Agents Complementing the Manufacturing Sector
in This Type of Exports

The industrial plant and engineering works export phenomenon
so far described has tended to be viewed as the almost exclusive
"result of the accumulation of experience in the maenufacturing sector

However, a more complete view of the subject should include at leest
three types of agents which provide services and whose participatim
is a necessary condition to stimulate the sale abroad of technolo-
gical packages like those previously presented. We are referring
to: 1. consulting firms, 2. trading compenies and, 3. financial
- institutions. Let us look et the role played by each one,.

The first seem to be called on to play a double role in this
field. On the one hand, their tangible contribution by way of

37/ 1n some ceses - especisally Brazil - the recently insti-
tuted economic policy instruments grasp more adequately the dynamic
nature of thie industrisl maturatvion and technological process, by
-'specifically supporting exports of domestic technology.



services to the menufacturing firm is expressed in terms of the
drawing up of the basic and detailed engineering, in the handling
and supervision of the assembly and starting up of the plant, etc.
In this respect the engineering firm must match the contribution of
the suppliers of the basic process with the manufacturers of capi-
tal gode, undertake the international search for complementary
technological knowledge, etc. On the other hand, the engineering
firm can exercise an indirect effect on the demand for Argentine
technology to the degree thet its specific activity extends to other

markets. 38/

Let us examine the foregoing in more detail. It is clear by
now that many medium-sized and small firms have managed to develop
8 certein autonomous techmical capacity, velueble in third markets.
However, there is a significant difference between having such &
capacity available and being in & position to transfer it. The gap
between the two concepis is in most cases determined by the possi-
bility of formalizing and systemeatizing the knowledge which the fimm
pmessses, in order to make its transfer as a negotiable technologi-
cal package feasible. It could be argued, in the light of some
examples quoted in a previous paragraph, thet many firms develop
these functions internally, and even that these dependent engineer-
ing organizations behave like suppliers of services to third parties.
This is true in the case of firms which have from the outset hired
professionals or technicians, & fact which often depends on the

technical background of the owners. 33/

In many other examples the firm’s technological development
has been carried out by non-professionasl qualified personnel, in a
completely empirieel fashion, only for.them to find, at the time of
completing & plant export contract, that they lack the necessary
formal engineering (detailed plans, operating standards, etc.).
It must be remembered that, even if the purchaser saw a plant in
operation - a copy of which would be built for him - he would not
be prepared to receive the embodied technology except in the form
of technicasl parameters: formulae, detailed plans, process menuals,

descriptions of procedures, etc.

38/ Christopher Freeman, op. cit.

39/ The subsidiaries of multinpational firms which heve
locally developed lesrge engineering departments have also begun
to offer services to third parties or to other subsidiaries within
the corporation. This is the case with Bucilo in Bolivia and Brazil,

Fiat in Colombia and Venezuela, Olivetti, etc.
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On the other hand, the contracting of an engineering firm
would enable the business man to free himself from the work of
processing and organizing the elements of technical knowledge re-
quired for the project, from directing the construction, assembly,
starting up and operation of the new production instellations, ete.,
and to benefit from the experience of a consulting firm.

Although it is true that larger scale firms, whickh have rpre-
viously sold industrial plants in the home market, have their own
. engineering services, they are not for this reason in a position to
undertake all the adaptations and developments which & particular
transaction requires, given its special features, There are always
specialiged areas in which it is necessary to call on outside en-
£gineering, since studying and developing them within the firm it-
self would not be justified. For example, when SEI Ingenieris
. agreed to the sale of the integrated slaughterhouse-meatworks to
Cubae, it contracted the engineering connected specifically with meat
treatment with a consulting firm specializing exclusively in this

subdbject.

On the other hand, the evidence from previous studies suggests
that there is a strong correlation between the broadening of the
foreign consulting market of a country and the subsequent increase
in exports of plents and engineering works by that country’s firms.
Freeman has shown - as an example -~ the close links observable in
the case of the chemical industry between the origin of the suppliers
of the processes and the construction firms chosen for the projects

which use these processes. 40/

This sequence would appeer to some extent a natural one, given
that the consulting firms which draw up projects are probably im-
Plicitly defining the technical parameters for future contracts or
tenders. In fact, by developing the conceptual engineering, both
basic and detsil, the engineering firm is probably establishing the
" principles according to which the component and machinery suppliers
must adapt their goods. Therefore, it can be assumed that tke con-
sulting firm will work with the equipment most familiar to it, that
is, that most commonly used in its own local merket. Hence, sales
of engineering services indirectly encourage the export of the
domestically produced components of the production installations
which are designed, whether these be plants or infrastructure works.

The interrational trading companies also seem to play a

40/ Christopher Freemen, 6p. cit.
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significant role in coordinating, negotiating and edministering
the export of indusiriel plants or complete works.

The international trading compsnies are the real agents of
many deals of this kind, since in the course of their sctivities
they are the first to detect the needs of the markets in which they
operate &nd they can then proceed to formulate projects originsting

- in their base country.

In principle, it is clear that the services of these compenies
offer an advantage to those bidders whose size does not justify
their setting up their own internal export department; either be-
-cause their export-total sales ratio is low or else very irregular.

4/

Thus, the international trading company may operate by sub-
contracting locelly or internationally all those goods end services
necessary for delivery of the complete operation. It cen select
the technology offered by an engineering firm, contract the supply .
of capital equipment and goods formling paert of the plant or works
by cslling on internationsl brands when technical conditions so
Teguire, Qeal with cost aspects, legal matters, insurance and trans-
portation items, etc.

The development of international trading companies enables a
better exploitation of medium-sized and small firms, since they are
unlikely to be able to gain access to the international market ex-
cept through a conglomerate coordinated by those entities which

control foreign trade mechanisma. 42/

41/ Jeime Campos, in his paper "le sctuscién internscionsl
de le pequefis y mediane empresa: un estudio empirico en el sec-
tor méquinas-herremientas de la Rep@blics Argentine, quotes the
exsmple of & firm produecing tool machines, located nesr to San
Francisco, Cérdobe, whom 2 firm from Ecuczdor requested to build
a similar plant to the one it operates at present. After evaluat-
ing the deal, the Argentine firm hed to refuse sincé “the adminis-
trative effort involved in undertaking such & contract abroad
‘would heve endangered the continued existence of its local opera-
tion., See Intel, Serie Estudios K¢ 2, Bs.As., 1977.

42/ A new alternetive to the participation of small and
medium-sized firms irn the intermnational trade are the so-called
export consortia, through which & number. of producers form &n
asgocistion for the purpose of minimizing the sdministretive costs
of services involved in foreign trade. Even though there is
little experience in this area in Argentina, the case of the szle
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As far as the connection between the financial sector and
exports of plants or complete works is concerned, the basic pro-
blem is the risk involved. In faet, it has already been explained
that the very scope of the transactions to be undertaken in many
cases exceeds the extent of actual liabllity of smell or medium-

- gized firms, and also of service firms (engineering or international
trading companies), which by their very nature lack broad-based
assets. In these circumstances, there is & cleer need for & finan-
cial broker to underwrite the risks involved in the desl,

The subject of risk, and its connection with the financing of
the kind of exports studied here, is central to the design of any
strategy in this area. Before going eny further, it must bYe re-
called that the bidders in an international tender must first
guarentee their supply by opening & letter of credit, which for the
supplying firm meens freezing a significant amount of working cepi-
tal. Subsequently, when the contract is signed, this firm must
guarantee the satisfactory completion of the project in the same
wRY.

, If it is borne in mind that we are. concerned in all cases with
long term projects (more than a year), we can heve some ide& of the
emount of financial resources required by this kind of export,
apart from the funds specifically allocated for carrying out the
work itself. This is without teking into account the risks inwlved
in the purcheser’s possibtle bankruptcy (commerciel risks) or eris-
ing from unexpected politicel situstions in the country where the
project is being carried out (extraordinary risks) which could pre-

vent payment.

An alternative way of covering these risks, as well as guaran-
teeing satisfactory completion of the work, lies in taking out
specific insurance policies {export credit insurence and satisfac-
tory completion assurance). However, granting of the latter is not
very common sither in this country because 0of the aforementioned

difficulties.

of the ™turrkey" hospital to Abidjan, Ivory Coast, can be men-
tioned. In this tremsaction the medicsl ipstrument suppliers per-’
ticipate as 2 unit in a consortium in associetion with & consul-
ting firm (lLetinoconsult S.8.) which actually obteined the contret
and in turn set up 2 pool with a firm of architects which is pro-
viding the deaign (Clorindo Testa y Asopiados) and with & cone~
trucgion firm which is btuilding it (Sebestatidn Maronese e Hijos
'S.A
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As we ghall see later, Erazil hes recently introduced legis-
lation on this matter with a view to encoursging exports of ser-
vices, works and industrial plants, by authorizing the public sec-
tor to grant vouchers through the Netional Treasury whenever
necessary for international contracts. In this way, the State has
decided in certain circumstances to underwrite the risk inherent

in these trapnsactions.
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IV. LEGAL ASPECTS CONNECTED WITH THE EXPCRT OF
INDUSTRIAL PLANTS AND ENGIEEERING WORKS

In this section the subject of the export of technology is
anelyzed from the legsl angle. The section is divided into two
parts. The first one examines the basic structure of a model ex-
port contract for manufacturing plants or structure works. The
material presented reflects the different alternatives found during
our ansalysis of the cases referred to in previous sections.

The second part of this Section summarizes the legal rules
applicadle in Argentine to the sale of cemplete plants and en-
gineering works abroed. Current laegislation is briefly compared
with some of the measures adopted in this field by Brazil in order
to put into perspective some of the most outstanding differences in
the economic policy followed im this metter by the two largest tech-
nology exporters &sn the lLatin American scene.

a, Stiructure of a Contract for 8 Plant or Complete Works
Export

At this stage of the reseerch, theé highly heterogeneous nature
of the kind of transactioms which can be covered by the "turnkey"
formula is clear. Because of these very varied situations, it is
practically impossible to speak of a "model" contract applicable

to every case.

In this part, the most outstanding aspects of some of the con-
tracts studied will be summaxrized, both from the point of view of
the items thet meke up the package itransferred and of the special
features of the negotistions involved. This summary will, of
course, reflect the most usual clauses, but must in no way be taken

as an exhaustive list.

As hes already become clear, the turnkey formula (in its gen~

eric meaning) impliss that the supplying firm undertakes to fur-
nish all those services, and te contraet all those supplies, neces-

ary to hand over the production vnit in operating condition. There-
fore, & gale under this formula usuvally involves provision of the

following items:
i) Basic, Detsil and Process Engineering

The reletive incidence of these items on the total value of
the cdontract usuelly varies noticeably, depending on the kind of
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transection and the branch of industry involved. Freemen 43/,
for example, found that in a sample of cases of exports of complete -
plants belonging to process industries, payment for besic enginesr-
ing, design and know-how ranged from 10%¥ +to 30%¢ of the total
price,

It is important to note that in the cases studied here the
basic engineering is seldom included in the valuation of the plant.
In those cases in which it is in fact included, it resched a maxi-
mum of 7% of the total value,

The lower value assigned to baslc technology in the contracts
studied here in comparison with Preeman‘s date seems reasonable if
we consider that, unlike the examples studied by this author, the
transections apalyzed in this paper do not involve the transfer of
a "package* of technological knowledge which is new at the inter-
national level. Rather, in the contracts-signed by Argentine firms,
the basic enginsering seems to be less relevant than the detailed
engineering. In many cases, thé¢ former is not even mentioned, while
in others it is defined generically in the operating objective,
that is, when the uses and functions of the production unit being
sold are detailed.

. As far as the detail engineering is comcerned, it is usually
included in an item entitled "technical documents and plans", which

covers the know-how included in the transaction, and contains a

number of detailed plans, layout and circuletion designs, operating

manuals, etc.

ii) Patents, Brands eand Designs

The contracts exemined almost always include a clause simed at
covering aspects relating to technology protection legislation and
industrial property regulations - either from the point of view of
the vendor or third parties.

In the first case, it is customary that whoever sells a plant
‘should .transfer all rights to patents, brends and designe registered
as its property, which are pert of the design or work exported.

The aim of this transfer is to ensure that long-term use of invi-~
sible assets of this kind in the plant in question does not give
the vendor firm any right to future payments or, in other words,

. that it will have no right to receive royslties, since the contract
- price is total and final. |

43/ Christopher Freeman, op, cit.



LiEGWise, 1% is usual for the vendors to make themselves res-
paible ggainst{ claims by third perties for failure to comply with
copyright -lawg; tharefors, the purchaser receives & gusrantee that
the use of the plant 8 processes and designs does not involve any
' infringement of the rights of third parties in this respect.

'i-iii) Materials9 Self=Manufactursd Equipment and that Sub-
Contracted from OQOther Supplisrs

Given the characteristics of turnksy contracts, ‘the vendor must
not only undertake to prOVide the goods he mannfactures himself
:but also those produosd by third parties. ' .

The technical specifications of the plans often make 1t necess-
ary to acquire certain equipment in other countries, and in this
case the vendor must accept responsibility for its delivery st the
time and in the wey laid down 1n the work timetable.

However, the most important aspeet of the provision of matedsls
goods and equipment involved in the plant or work arises from the
need to guarantse that it conforms to the technical specifications
end that it operates satisfactorilyo To do this, it is usual to
draw up very detailed clauses rsfsrring to the right to inspection
and technical control by the pu.rchaasro 'Very often, ‘the purchaser
;does -not exercise this right directly, but doss 80 through a recog

nized inspection firm.

~ When goods supplied by third partios are involved, the ‘work
contractor must ensure that the guarantees he obtains for these
goods are as broad as those he has given for the technological per-

formance of the goods or ssrvices purchased, so that he does not
incur additional risks.,

' N

.iv) Construotion of ths Civil Work, Assembly and Plsnt
Start—up

‘To carry out all the technical tasks involved in the construo-
tion and starting up of the plant, the vendor appoints a works ad-
ministration which exercises the power of final decision in this
process. - On the other hand, it is usual for the purchaser to pro-
vide the auxiliary technical staff and the labor to carry out all
the stages mentioned, &ll of whom must work under the supervision

and 1nstructions of the vendor’s staffo

Once the plent hes been built and ssssmblsd aocording to lay-
out ‘and technical specifications, & provisionsl Plant rsceipt cer-
tificate is signed and the testing psriod bsgins. '
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Tests are carried out in 3 stages. The first is that of

: “trial run" testing, followed by load testing, that is, with the

. plant in normal operating conditions. In the third stage, the
parameters indicéting compliance with design and specifications are
measured, and if these are satisfactory, the plant is finally handsd
- over,’ If the test results are unsatisfactory, the vendor is respm-
sivle for an adjustment period and for seeing that the technicel esnd
output paremeters laid down ere complied with. If the sdjustment
~period has gone by without satisfactory results, the purchaser has
the right to claim penalty payments for delays and for fajlure to
comply with the plant’s technological performance standards. These
penalties are usually fines, which 4o not free the vendor from the
obligation of solving the bottlenecks which have been discovered.

v} Technical Advice, Personnel: Treining and Plant
Administration

The vendor’s obligation to provide technical advice usually -
laeste until the plant is finally handsd over, in which case its
sdministration passes from then on into the purchaser’s hands. How
ever, it is normal for a plant to present certain operating diffi-
culties during its initial stages, so thet two further services are

. usually contracted separately. On the one hand, technical assis-

tance during the post-delivery period, for a time which exceeds thsat
covered by the plant guarantees. On the other hand, on some occca-
sions the appointment of a technical manager is agreed to, who is
-chosen by the vendor - but paid for by the purchaser - and is in

f' of plant operations.

garding the training of the purcheser’s staff, appointed to
and repair the plant, this is selected by the plant owner.

g varies according to the type of plant involved. Thus, wken
1s a similar plant in operation in Argentina, it is usual for
the :staff concerned to come here for in situ training.

- vi) Supply of Spare Parts and Tranafer of Future Improvements

" " When the supply of materials, goods and equipment that make up
the3p1ant or work is contracted, & peréentage of customary spare
parts, which the purchaser chooses from a list drawn up by the ven-
-dor, is calculated, the cost of which forms part of the contract.

o guarantee the purchaser of the plant a future supply of
necessary spare parts, the practice is thet the vendors commit thex-
selves for a period of several years after final delivery to remit
‘the spare parts requested at prices current on the internationsl
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narket on' each occasion.

For this purpose, the vendors make themselves responsible for
maintaining an adequate stock of spare parts for the productioen
line which hes been sold, and also for informing the purchaser if
certain items are discontinued, so that the latter can make suit-
able pr071aions in time,

A special element in some of the contracts anaslyzed is the
clause by which vendors commit themselves, over & considerabdle
veriod of time, to transfer free of charge all innovations or modi-
fications they develop in the technology pertaining to the plant
s0ld. .

vii) Miscellaneous Factors

As far as prices are concerned, it is predictable that con-
tracts of the sort which refer to work carried out over an extended
period of time should be sudject to devaluation of the currency in
which they are signed, end also to rises in the cost of labor,
equipment, etc. Therefore, it is usual to estadblish price adjust-
ment mechanisms on the basis of mutually acceptable rates.

Finelly, it should be emphasised that international contracts
invelve numerous problems in cases of litigation, not only because
of the involvement of the jurisdiction of severel nations, but also
because of technical difficulties in the interpretation of many of
the clauses, specificationa, ete. 1t is for this reason that in
most of the cases known the parties have decided to establish a
mutually satisfaectory arbitration mechanism, thus giving up in ad-
vance the possibility of resolving the matter by means of & lawsuit,

b. Export Proﬁotion of Complete or Turnkey Plants

Up to the present, in order to promote this kind of exports,
Argentine hes put into practice similar instruments to those applied
to stimulate exports of menufactured products in general, that is,
the granting of tax and credit benefits.

In recent years, some countries have developed new legal mechen-
isms intended to encourage this kind of export, the outstanding one
being direct State participation with the aim of absorbing rieks
arising from the concession of guarantees. Thies participation is
expressed in practice by the granting of wouchers to the domestic
firms which take psrt in internationel tenders in which the kind
of guarantees described in the previous section 2re an indispensahle
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“requirement: However, Argentine legislation has been restricted to
granting refunds and allowing specific lines of credit, In differ-
ent ways, these commercial policy instruments produce a rise in the
effective exchange rate received by the exporter. In the first case,
it is an ad valorem rate applied to the value of the export, which
acts as summary of the total tax redbates which the Treasury wishes
to grant to the exporter. In the second case, the firm obtains an
advantage by having access to lines of credit at lower interest
rates than the market average. The lines of credit can be set up
for various stages of the project, such as the anticipation of fwude
for menufacturing the plent components, or for financing the redis-
count of the exchange letters issued by the purchaser, In the
latter case, the vendor firm is in & position to improve its offer
by proposing better terms of payment without absorbing any additionsl
financisl costs. However, none of the credit instruments described
solves the problems set out in the previous section, which mostly
affect small and medium-sized firms: +this can only be done by &n
adequate insurance system which would enable & firm to offer normal
operstional guarantees without which it is practically impossible
to trade in this field.

In the case of Argentina, legislation for the granting of re-
bates for the sale of complete turnkey or complete plants or works
is contained in Decrees 4884/73 and 2786/75, the latter currently
in force., Credits were originally covered by the Central Bank’s
Circuler B1112/74, Subsequently, the reguletions thereby laid down
were slightly modified in Circulars RF20 and RF2Y/77, and are
currently governed by RF98 and RF99/77.

However, it is not the mechanism itself regarding tax and

. credit benefits which presents discontinuities in Argentine legis-~
lation. On the contrary, the main point on which the regulations
mentioned present conceptusl differences has been the actusl defi-
nition of the kind of transactions subject to promotional backing.
It is & question, then, of deciding whether the promotional regula-
tions should protect exports of industriesl plants only, or if it
should have & wider coverage to include the sale of engineering
projects and the subsequent comstruction of civil engineering works
for the provision of services, which are not - obviously - manufac-
turing plants of the kind included in the promotional regime.

The solutions adopted have been different in each of the de-
crees mentioned, which will now be sanalyzed.

Decree 4584 was paseed on 23rd May, 1973 44/, and was never

- 44/ It must be remembered that on 25th Mey 1973, the amutho-
rities had to hand over power sccording to the result of the
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omferecd bosouze 1% lockod tho moeomsery byo-law, smd was fimally
ropoclod by Dospco He 2786 itoelf. Hewover, this deerce provides
B30 1Bd¥Greoting koskzreound o the swbicet. It csswmed - with &
vory Weead vision Lor thoe lovel of expericmec avoilable at that
tien = that the pronotional system Lor experse of the kind studied
herc shovld net be restriective. That ig, that cnconragenment sheuld
faot bo lindted oxelusivoly te the physical sempercmrts of Bn eXport-
able walt, but that it ves appropriate te add the soneept of ser—
vieom, Vhiskh iz medorm Fewrcighn Trade are alnest always connected
with the gupply of tcehnelegical "paclkages® nere cemplex thamn the
ginple flew eX physieel merchampdiso.

Thies vicw ef the problern seemd %0 have traditiemslly faced e
cortalr degroc of oppesitiomn on the part of inetituticns res pormibis
for the ompferecrent of the premetieorzal nosswzcs, whish hes in the
end preduccd & shift tewcrds @ merc regtrietive logislotiem im thie
Arot. Te sceno exbont, it could oven be thovght that the legisletlen
0B oxpesso ef plents esnd gemplote worlks in this ecocuntry hag been
mere tho rosvld of adjustnonts mede by tho adnimistretien resporsils
fer proventing peseiblo abwmecs, tham the consoguonse af & peliey
speeifically mimed at incrcesipg selos of this kimd. Ia faet, the
ipotitutions 4in guosction have cmeeovwtcrod serlews diffieulties in
defindng the conecopt ef "serviecs”, and bave thereferc drawn the
serslvosien that roador legislotien weuld givo xice to the cellec~
tlem ef rofumds em oxpords wWhiech wero met im fost amny suneh thing.

Thaws, o Torther statcaont cam bo znde on the offosts that
nere ror-rofching premeoticnal rogulatiens would have omn the export
of dercetically produvecd goeds amd sexrviecs, evon @t the cest of
semo erses of illogivimeto celloetion of prometiemal benefits.

Deeraec AB884 - evem tacugh 1% cowld be subjoet to further im-
provonent - had sene of the mexe fer-roashing characteristics re-
Perrhd te. In the £irst plasce, it made mo distlinetioms regerding
the gronting of thoe cstablished benefits betwoen expoxrts of indus-
trial plonte cnd apy other kind of cngimeerinz cemplex, &s long 88
the latter wers oeld uwpdor the “"cemplete® or twrakey” formuala.
Evon newrc imperdans, 1% gave speciel inpeortemce teo everything
cSuadel ie tho predust of imtelligonee and the gerviees which oper-

a%0 83 ipdispomsable suxiliery factors in tradimz®. 45/ The

elections held, se thet the desrco wae pagsed mastically sicawl-
teneowsly with the transfer 6f PoOURr.

45/ 411 the pasgages in 1averted cormas correospemd te quote-
gieno frem tho ewxticles of Deeree 4884/73.
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' introductory clauses of the decree in question revived Precisely
the need for the proposed incentives to include the “idea of ser-
‘vices which aid the export of know-how, with & meximum local added
" value", Thus the intention was that "the stimulus given to the
export of physical goods" should be extended to intellectual ser-
vices, "including process engineering, detail and construction en-
gineering, the management and carrying out of works, research ser-
~ vices and studies forming part of exports of domestically produéed
manafactures or independent of the same”.

Implicit in these considerations was the idea, accepted in the
literature of recent years on this subject, that there exists a
‘close link between the export of the good we could call in its brosi-
est sense "engineering" or "consulting services", and the expansion
in sales of capital goods and/or plants or complete works. This
sequence hes alretdy been analyzed in the previous section, and it
. definitely seems to be a factor on the new intra-latin American
export scene. If this were so, the need to offer more integrated
technologicel "packages", which require a more complex conception
and execution, would indicate the advisability of having promotion-

. al mechanisms more appropriste for the development of the sequence

we have described.

It is realistic to recognize that, even though the spirit of

. Decree 4884 anticipated a modern view of the way in which access to
internationel markets for more technologically complex products is
gained, the instrumental measures it proposed lacked a detailed
structure that would have enabled the design of an accurate systen
for the application of the regulations laid down.

The decree in question established two different kinds of re-
funds according to the xind of transaction. The first applied to
those "turnkey* sales in which less than 50% of the value of +he
contract involved physical goods, the remsinder consisting of "tedh-
nical services" related to the package of physical goods. 1In this
case the corresponding refund was applied independently to each in-
dividual good exported, and then by means of a mathematical formule

- of averages calculated on these refunds an aliquot was obtained,

- which wes applied to the proportion of technical services contained
in the contract.

. The second kind of refund wes eimed at the export of services

. when the previous percentages were not complied with, or when these
services were the only object of the tramsaction. 1In this way, the
export of technical services, operation engineering, menagement and
execution of works and/or research services and studies was facili-
tated. But in this case, the level of refund applicable wes subject
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on each occasion to an administrative decision limited only by a
Rinimum level,

Given the lack of the bye-law, Decree 4884/73 did not cae into
force - a3 mentioned previously - and more than two years went by
before & new set of regulations for the promotion of the kind of
export studied herein was put into practice. Such regulations are
contained in Decree 2786/75, which repealed the previous one and is
at present in force. |

Unlike its predecessor, the 1975 set of regulations was of a
more restirictive nature with regard to its area of application.
the other hand, it has & much more deteiled and effective operating
methodology, which was lacking in Decree 4884.

In fact, the intention of the current decree is to encourage
exclusively exports of industrial plants, and therefore it excludes
transactions involving the sale of civil engineering works or those
for the supply of services which are not strictu sensu manufacturing

establishments.

Thus, the introductory clauses of the decree referred to limit
the scope of its application, when they state that "the level of
development achieved by Argentine industry puts it in a position to
rroduce turnkey or complete industrial product manufacturing and/or

processing plants”.

The benefits laid down by Decree 2786 consists of a refund
. determined in the first article,which was later fixed at the equi=
valent of the maximum level of refunds corresponding to the export
- of manufactured exports. Likewise, this initiel article establishs
explicitly that the benefit quoted only applies to plants of an in-
' dustrial nature and to those technological services which make up
the "package" of which the plant consists, and which are listed

" quite specifically.

, Unlike its predecessor, the decree analyzed distinguishes be-

 tween the "turnkey® and "complete" formulae, considering that the

 former includes the construction of the civil engineering work which
does not form part of the transaction in the second case. On the

other hand, both formulae include supply and instelletion of the

! respective elements or goods, the supply of the operating method

" and assistance in starting the plent up, including training of the

. staff necessary for its operation.
Except for the technological and advisory services included

in the definition set out in the previous paragraph, the remainder
of the sales of this kind are excluded from the benefits laid down

- 51 -



'~ even if they are part of an exported turnkey package - in the
same way as the construction of {the civil work is in the cese of =

*turnkey" operation 46/. {:.__' o

e

On the other hand, the decree siudied upholds the prineciple
of encouraging exclusively the domestically produced aggregate vahe,
and therefore the established refund does not extend to the amount®
corresponding tb goods and teohnology of foreign origin, nor to
overseas trade commissions, nor freight and insurance not undertsian
with domestic firms.

For this purpose, it defines as of foreiZn origin a technology
which requires royalties or similar payments abroad for its wuse.

These restriotions on the grapting of refunds do noet mean that
technology end goods of foreign origins cannot be incorporated into
the construction of the exported plant when circumstances so require.
But as the essential aim of the regulations is to mromote the sale
of plants involving domestically produced techmologies, the percen-

- tage of goods contracted atroad which ocan be included in the agrse-
ment 1s 1limited to 308 of its total value (excluding freight,
insurance and profits).

So far, we have presented the Argentine regulations and back-
ground.

Let us now look at the conteats of the Brazilian decree of
2nd September 1976, by which “incentivee for the export of services
are created and granted” in that country.

The introductory clauses of these regulations incorporate many
of the mest modern idess on thie subdject, since they recegnize that
. the export of. -e&vioes *ig a fruitful area for the earning of for-

eign exchange,. bepides proviaing direet and indirect support, of
the moat Aignifieant king, for the sale overseszs of domestic mer-
chendise”. And 1t adds, "selling services is as profitable and
benoficinl as selling goods, and 1t ggg gg;thor be pointed out

48/ Thc ex&laaien of the refund for the civil works really
seens unjustifieéd, since it concerms an ares in which local build-
ing firms have ecguired a great deal of exportable experience,
Likewise, civil enginazering construoticn.invelves & large number of
exports of physiecal goode with special fe turos. which are unavail-
able in the client|countries.



It has been moted in the foregoing paragraph thet the PBrazil-
ian decree takes up the idea of exporis am an unbreachable sequence
between engincering-services-physical goods, and in this respect
it recognizes the direct and indireet effects of engineering and
gervices exports on the foreigm sxchange balances. Likewise, the
regulations in question grent substantial importance to the modern-
izing effect on the domestic market of the consolidation of a con-
sulting services structurc apd cspeeially to the greater absorption
of skilled labor.

S0 far, it could be considered that the decree of 2nd Septem-
ber 1976 reiterates - with greater precision because of wider ex-
perience - the generel guidelines of Decree 4884/73 in Argentina.
However, the Brazilian reguletions go further, since they make two
substantial ipnovations, as followas:

a) article 2 cstablishes that sales to local engineering firms
of goods and cequipment produced domestically - but intended for use
in carrying out works contracted by the latter abroad - will enjoy
the same tax benefits which would correspond to the export of such
goeds. This means that the sale of machines, equipment, vehicles,
- spare parts, 8¥C., in the domestic merket to an engineering firm -
which in turn uses them in an export project - gives the right to
¢collection of the same refund and other tax advantages as if the
goods had im fact been exported.

This equalization of export bemnefits for sales in the domestic
market is undoubtedly a great incentive to competition between
suppliers of capitel goods and equipment, who will receive a sub-
sidy for incorporating their goods into more complex technological
projects imstvead of exporting them imdividually.

b) article 4 authorizes the Tyeasury to grant, in favor of
domestic firms involved in the supply of services, execution of
works and/or suppliy of goods ebroad, guarantees from the National
Treasury to cover risks of a breakdown in the deal or failure to
fulfil the contract, whenver this gusrantee is normally regquired.

With this provision, the Brazilian government takes a com-
pletely novel step within Latin America regarding the problem of
assessing and accepting the risk imherent in the international sale

of pleants and complete techmological "packages”.

The section on legel and institutional agpects concludes here,
The next ome, %the last in this paper, briefly summerizes the main
results achieved at this stege in the reseaxrch and points out some
of the topics which require attentiom in this field.
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V. CONCLUSIONS

o This paper is an ipitial attempt to study = subject which hes

rather been neglected up to now. We refer to the growing ability
shown by Argentine industrielists to design end export within the
latin American sreas complete industrial plante and engineering works
for the provision of services (hospitals, airports, o0il pipelines,
etec.)

So far, the technological situstion in Argentina has been
gtudied almosat exclusively from the point of view of its position
28 an importer of technology. This is obviously correct, since
this is undoubtedly the dominant feature. However, it seems impc~
tant to note that the last five years have shown a growing number
of firms - both domestic and subsidiaries of multinational enter-
rrises - which have been auccessful in selling complete technolo-
gical "packages" in various latin American countries, especially
Bolivia, Cubs, Uruguay, Paraguay and Chile. Simultaneously, we cean
observe 2 growing number of cases of the multinationslization of
local firms which have carried out direct investment programs in
- one or more countries in the region, transferring to them both
capital and their own technology.

Even if this is not a subject for analysis in this study, it
is worth noting that a similar proceas seems to be in full swing
in both Bragil and Mexico.

The empirical evidence concerning Argentina gathered in this
study indicates several points of interest. Among them: a) a high
proportion of the contracts for sales of complete plants corres-
ponds to sub-branches of the Food and Beverages sector and the
Chemicels production area; b) there is & substantial difference in
magnitude between the contracts signed for the design, constructiom
‘and delivery in operation of complete industrial plsnts and those
others which involve the execution of engineering works. The
latter are substantially larger than the former, even if we remove
from the universe studied the case of the oil pipeline built by
Techint in Peru, the size of which far exceeds thet of the other
contracts which make up the sample; c¢) in seversl of the cases
- studied, there are clear signs of international competitiveness
shown by the fact that contracts have been obtained in open tenders
end in competition with one (or more) altermative bid(s); d) the
comparative advantages of the local industrislist (or engineering
firm) seem to be based not only on mattgré‘inherent in geographical
proximity, cultural and linguistic affinity, etc., but also on the.

fact that the industrialist ies in & poaition to supply a complete
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“"package" more “"suitable" for the internal circumstances of the
recipient country with regard to plant scale, degree of autometion
of the production line, nature &nd availability of raw materials
required, degree of complexity of maintenance technology, etc.

In the light of such empirical evidence it is clear that at
the moment we lack a sufficiently comprehensive theory that will
explain the points observed. IlLikewlse, as far a&s economic policy
is-concerned, it is well known that the subject is still too new
to expect & great deal of exXperience in menagement of policy ins-
truments. We consider that at both levels - that of explanatory
theory and the formulation of economic policy instruments - new
. contributions which may enable us to improve our understanding of
- the problems and the daily handling of them are necessary.

Regarding theory, this paper holds that the growing export
capacity in complete industrial plente and engineering works of
countries like Argentina is the result, on the one hand, of the
- "adaptive" technological efforts carried out by numerous local in-
dustrialists to enable them to adjust foreign technological desigms
to the special characteristics of the local environment.

These efforts, accumulated over time, finally generate a
"package" of their own technological knowledge with & resale value
in third markets.

On the other hand, the fact that the product demanded (layout

- of complete plants, engineering design, technical assistance for
assembly, start-up and management, etc.) is far from being homo-
geneous and allows a substantial level of specific adaptation sccord
ing to the circumstances, also operates in the same direction - thit
~is, favoring the export of local technological designs -. This is
what makes each design require some degree of adaptation work, whiich
partly reduces the appropriateness of the "portfolio” designs and
thus weakens some of the adventages of the big internaticonal en-
gineering firms or of the traditional licensors from the developead
world.

The formulation of economic policy instruments in this ares
has suffered from two besic difficulties, besides problems of ad~
ministrative handling., On the one hand, the very definition of
what it is desired to promote, which ipevitably involves 2 certain
degree of arbitrariness, given the extremely brotd range of items
which come under the heedimg of "technological services". Omn the
other hand, and as a function of the foregoing, restrictive hand-
ling aimed at avoiding possible abuses in many ceses finally acts
us 8 brake, even in situetions in which the treatment of the tech-
nological knowledge export sector as an “"infant industry" would
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suggest the adventage of & different approach by the Public Sectop.

A% both levels & mew comceptusliszation regardi blic poli
e
seom advisable. 47/ g p poliey weuld

47/ Vihen this paper was already in prin%, we came ecross @
recent statement by the Undersecreisary for Forelgn Trade, indica-
ting that the regulations governimg tax refunds for expeorts of
*jurnkey plents® was soon %o be eljered, extending the coverage
of the promotiocnal system to exports of technologicel services
nos at present covered by Desree 2786, See le Necifdnm, Friday,
st May, 19?80
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