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ABSTRACT

The stabilization and liberalization of the Spanish economy, a period of external openness
and structural change, stimulated the process of rationalization of canning processes. The pene-
tration of foreign capital and companies with more efficient technologies than those existing in
Spain led to far-reaching changes in canning techniques. In this regard, we show how changes
in economic policy and foreign direct investment can lead to sectoral and industrial structure up-
grading. This article focuses on the manufacture of metal packaging, specifically on the so-called
“liquid rubber”, a key input for the automation of its production and the tightness of its closure;
a successful case of imitation of foreign techniques and adaptation to the characteristics of the
Spanish market, but also of linkage to the international packaging oligopoly and internationali-
zation.

KEYWORDS: packaging industry, product innovation, industrial policy, foreign direct in-
vestment.
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1. Introduction

The expansion experienced by the Spanish economy in the 1950s acceler-
ated after the Stabilization Plan of 1959. The new economic model implement-
ed, characterized by its openness and liberalization, allowed Spain to experi-
ence intense growth and structural transformation, favouring its convergence
with the most advanced economies of Europe. This development was accom-
panied by a process of “Americanization”, i.e., the “diffusion of standardiza-
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tion, mass production and distribution from the technological matrix of the
second industrial revolution, which required greater investment in capital and
R&D” (Alvaro Moya 2012, p. 30; Puig 2003). One of the growth levers of the
Spanish economy was foreign direct investment that not only helped finance
the balance of payments and complemented domestic savings in financing in-
vestment, but also, in the words of Maluquer (2014, p. 331), became the
“main channel for disseminating technological innovations”, contributing to
the expansion of the domestic production base and the enhancement of its
international competitiveness. Other authors have insisted on the importance
of “carrying out highly disaggregated studies” to assess the true importance of
direct investment as a technology transfer channel (Martin and Rodriguez
1977, pp. 142-151).

In this regard, food products made a decisive contribution to the export
orientation of the Spanish economy during the period under study. In 1960,
the “Canned food and Beverages” and “Other Food Products” sectors repre-
sented 26.11% of total exports and, in 1975, they still accounted for 11%
(Vinas et al. 1979, p. 1331). This study focuses precisely on the role played by
foreign investment in the technical transformation of the auxiliary canning in-
dustries. In fact, at the beginning of the 1960s, the return of Spanish canned
food to international markets prompted a reduction in the production costs of
the activity. The vegetable and fish canning industries adopted new organiza-
tional methods, based on the Scientific Organization of Work, which increased
mechanization, productivity and tended to reduce labour costs (Mufioz 2010,
pp. 166-173; Manzanares 2003). The rationalization of processes in the can-
ning industry had an impact on the production of packaging, one of the main
inputs that was fundamental in the configuration of the cost of the final prod-
uct. The vertical disintegration into which the production process tended to be
divided made it possible to obtain productivity gains which spread in both seg-
ments due to the complementarities of supplies. The penetration of European
and American packaging multinationals, with the incorporation of modern
production technologies that allowed them to exploit large economies of scale,
caused substantial changes in the structure of the sector.

The main objective of this article is to shed light on this process of change
by analyzing the fundamental auxiliary activity of canning production, the
metalgraphic industry, and the use of the designated “liquid rubber”, a key
input in the automation of canning. The study is organized in three large
blocks: in the first, we examine the origins and conditioning factors of the
metalgraphic industry; in the second, we analyze its sector development in
Europe from the end of the Second World War, especially from the beginning
of the Spanish economic stabilization and liberalization process; and, finally,
in the third, we study the importance of liquid rubber on packaging produc-
tion, guidelines and dissemination framework.
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2. The metalgraphic industry: origins and determining factors

The metalgraphic industry was born very connected with modern mass
production and distribution, specifically with products packaged in tin cans
or boxes, with a lithographed branding. In Galicia, the main canning region
for fish in Spain, the production of modern food packaging has undergone
notable development since the last decade of the 19th century. If, in the be-
ginning, the metallurgical establishments were related to the graphic arts,
since their goal was that of the “illumination” of the tinplate, varnishing,
priming and lithography of the decoration and information related to the
brand, it did not take long to take over the construction of metal package
containers. This allowed them to assimilate a large part of the demand from
the larger canneries, which produced their own cans in the so-called vacuum
sections and would also supply smaller companies. The most important en-
terprises continued to maintain these sections, not only due to their produc-
tion volume but also to ensure the availability of cans, especially during the
characteristic peak times of canning activity. However, from the early years
of the 20th century, the spread of various mechanical machinery for the man-
ufacture of cans contributed to the replacement of manual welders — perma-
nent, skilled and expensive male workers — with unskilled labour — mostly
women and children on much cheaper temporary contracts. This not only
compensated for the investment in new equipment, but also made it possible
to deal with the great irregularity of canning production, avoiding an increase
in costs and consequent repercussion on prices (Munoz 2010, pp. 69-77;
Giraldez and Munoz 2007; Hession 1971).

Various authors have highlighted for the USA (McKie 1959; Hession
1971; Hennart 1986), Great Britain (Reader 1976), France (Hernandez 1994)
and Germany (Wagner 1980) the peculiar relationships between the different
phases of this activity (tin production, tinplate, metal industry and canning
industry), highlighting the existence of monopolies, bilateral oligopolies, and
actors with great market power (Hession 1971). In fact, the main canneries in
Galicia, in order to ensure adequate conditions in the supply of tinplate, par-
ticipated in the creation of La Basconia, one of the two Spanish companies
that manufacture this product. In 1900, when Vigo became the main Galician
canning nucleus, La Metalurgica SA, dedicated to lithograph printing and
can production, was founded. This initiative allowed them to have their own
plant and break the production monopoly held in Galicia by La Artisti-
ca-Suarez Pumariega de A Coruna. The reaction of this company was to set
up a subsidiary in Vigo, La Artistica SL, which allowed it to expand its mar-
ket share and force restrictive agreements on competition, which soon spread
to other areas (Carmona and Nadal 2005; Giraldez 2010). In the following
decades, this company diversified its production, supplying canneries with
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welding tape and mastic rings for canning, crown caps for bottles, containers
for chemists, cosmetics or drugstores, to which it also provided compressible
tubes. It even created a new company, Alonarti SA, dedicated to the produc-
tion of diverse machinery for the canning industry (Giraldez 2010).

During the first third of the 20th century, Spanish metalgraphic compa-
nies were located either in those fishing or agricultural areas that supplied raw
materials to canners or where the industries demanding tinplate (cosmetics,
pharmaceuticals, etc.) were based. The location closely related to the cost of
transportation. The high cost of shipping large volumes of empty cans over
long distances by rail, with a high risk of damage, and its impact on the can-
ner’s production costs, impacted the decision to transport lithographed tin-
plate, except when transport offered substantial advantages (Hession 1971).
In short, as Wagner (1980) pointed out, “economies in transportation costs
provided the incentive for the emergence of plants of limited size, geograph-
ically dispersed and located close to customers”. The elevated ratio between
transport costs and packers’ production costs gave the metalgraphic plants a
positional income, with considerable market power, which points to the prox-
imity-concentration hypothesis proposed by Markusen and Venables (2000).
The creation of the Spanish Metalgraphic Association in 1927 institutional-
ized this territorial distribution in a monopolistic or oligopolistic regime, con-
solidating a cartelized structure in the whole of the State and agreements on
prices of cans, crown caps or mastic rings were generalized (Giraldez 2010).

The Franco regime did not substantially alter this situation, but it com-
plicated the activity of the canning industry and its auxiliary, the metal-
graphic industry, due to the multiplicity of regulations and inspection insti-
tutions. In fact, the industry was particularly subject to the Tinplate and Tin
Union Committee, the Metal Production Regulatory Commission and the
Tin Union Service, integrated into the Metal Union (BOE, 20-X11-1938; 17-
X1-1939; 30 May 1956). Created at different times, their function was to cen-
tralize supplies, and establish and distribute tinplate quotas, granted based
on production from the early 1930s. However, the collapse of exports pre-
vented the import of this material. The temporary admissions regime, which
before the war covered almost half of the sector’s needs, was affected by the
lack of foreign exchange and the difficulty in reimbursing the rights derived
from the amounts not re-exported in previous periods. Tinplate consump-
tion was less than 10% of that of 1935 (Carmona 2004). In addition, the
problems with the national tinplate production forced its substitution with
black steel plate, also with important supply problems, and the quotas were
generalized for the range of products used in metalgraphic companies: lead,
tin, varnishes, inks and rubber.

Labour Regulations in the Metalgraphic Industry and the Construction
of Metal Packaging of 1942 tried to hinder competition in the canning mar-
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ket between metal companies and large canneries, forcing them to have in
their vacuum workshops, for their own use or that of others, a “fixed work
force for all areas of work which could not be extinguished or modified due
to seasonality” (art. 56). With this the attempt was made to “avoid the illicit
competition that supposes that equal industries work in unequal conditions
of production expenses”. However, the measure had hardly any success since
very soon the temporary hiring of workers was authorized again, provided
that the vacuum workshops were ancillary to canning and were exclusively
for internal consumption. This ban on sales abroad, under threat of sanction,
reinforced production in metalgraphic companies and larger canneries (BOE,
16-1-1939; 5-10-1942; 19-X1-1942).

Thus, the changes introduced by the new regime did not substantially al-
ter the industrial structure. In fact, the Metalgraphic Association, provision-
ally reorganized in 1937, and definitively three years later, practically kept the
same partners over the years. However, like similar entities such as the Union
of Canning Manufacturers, it steadily lost its employer character and pro-
gressively took on functions of cooperation and commercial management
(Carmona 2004). A corporate character that was reinforced in 1953 with its
integration into the Metal Union and its constitution as MetalGraphic Com-
mercial Service, which companies dedicated to lithography on metals could
join. Among its purposes were to distribute the quotas of raw materials among
its members, and intervene before the administration to manage imports or
hold collective representation. However, it did not completely renounce its
origin and tried to maintain its status as a cartel. Thus, together with the func-
tions of “coordinating and governing the interests of its associates from the
point of view of commercial and industrial relations, studying the special con-
ditions of foreign markets”, it maintained that of “establishing uniform sales
rates to avoid ruinous competitions” and that of “protecting and defending
their legitimate interests, preventing secrecy and illicit competition in the ex-
ercise of activities”.! In fact, at various times it settled the hiring of special-
ized personnel for some companies by others and set prices for the different
areas.’

For its part, Galician canned food experienced a sharp contraction in their
exports after the war. The scarcity of raw materials and the development of
a black market made it direct its sales towards a restricted and undemanding
domestic market. In addition, between 1945 and 1955, the acute shortage of
sardines, the main canned species, plunged in production. The lack of incen-

1. Archive of the Asociacion Metalgrafica Espafiola and Servicio Comercial Metalgra-
fico (hereafter AME), volume I, p. 96, session 29, 17-18 February 1955.

2. Book of minutes of the Governing Board of AME, session of 17 December 1956, p. 6,
and session of 7 June 1963, p. 21. However, price agreements were difficult to maintain and
were broken more than once.
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tives caused a sharp reduction in investment in the sector, a lack of capital
combined with excess capacity. If a certain number of companies had an ap-
propriate average size and were technically well organized, the majority were
very small in average size and could be classified as “infra-marginal” due to
their obsolete techniques, excessive use of manual labour, clearly distorted
cost structures and low profits, characteristics that remained unchanged well
into the 1960s (Presidencia del Gobierno 1967, pp. 101-105; Carmona and
Nadal 2005, pp. 263-270; Carmona and Fernandez 2001).

The Galician metalgraphic industry, like the Spanish as a whole, was af-
fected by the situation of the canning industry it served. During the 1940s and
1950s, the main business concerns were repeatedly in the area of supplying
the essential raw materials in order to maintain production. Rubber blankets,
inks, varnishes, India paper, zinc, tin for soldering, and, above all, tinplate,
due to insufficient national production, suffered a marked shortage due to the
blockade of imports, limited temporary admissions, and insufficient quotas.
The metalgraphic companies were forced to work almost exclusively with the
tinplate provided by the clients themselves, because the official quotas were
not being served.?

On the other hand, the obsolescence of industrial equipment was evident.
In 1957, a study by the AME concluded that the renovation of the main
equipment in the industry would require five hundred reblading machines and
three hundred gluers, preferably liquid rubber. As for electric welding ma-
chines, they would not reach one hundred, considering only one per contain-
er manufacturer, which would allow the elimination of generalized manual
welding and the multiplication of production by twelve, considerably reduc-
ing the number of workers. Flat lithograph machines also needed to be re-
placed by rotary ones, which would allow production to be raised six to sev-
en-fold at the same time.*

The same problems that affected the entire canning industry involved the
machinery companies. Although in Spain there was a certain production ca-
pacity with foreign patents for some machines for package production, it was
limited by financial difficulties and foreign exchange earnings. The specific
case of Alonarti SA, manufacturer of machinery for the canning industry, is
illustrative: during the 1940s and 1950s, the lack of orders caused its activity
to languish and it only maintained its production by covering the needs of its
compressible tubes section and those of its parent company, La Artistica SA
(Giraldez 2010). In short, by the end of the 1950s, the auxiliary canning in-
dustry evidenced a continuance of outdated techniques, outdated equipment,

3. Board of Directors de La Artistica SA (hereafter ALA), 3-1V-1960.
4. Minutes of the General Assembly of AME, session 31, 19-11-1957. The same thing
happened with inks and varnishes, irregular supply and quality.
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a limited scale of establishments and multiple problems derived from the lack
of raw and intermediate materials.

3. The metal packaging industry: the European framework and the
Spanish economic liberalization process

From the end of World War II onward, the European packaging industry
experienced important changes due to economic recovery, reflected in the ex-
pansion of demand due to growth in personal income and rates of consump-
tion. After the formation of the European Economic Community, prospects
became more attractive, encouraged by economic development that lasted un-
til the early 1970s. Throughout those decades, the large multinational tinplate
packaging companies tended to diversify into new materials (plastics, paper,
aluminium or composites, glass and tin, aluminium and plastic), and intensi-
fied their international expansion. The “gentlemen’s agreements” that had
been maintained before the war for the exchange of technical information
came to an end, participating jointly and exchanging shares in various nation-
al companies, packaging or machinery. The core of the industry lay in the al-
liance of the British Metal Box and the North American company Continen-
tal Can.’

In fact, they signed various agreements referring to commercial matters,
such as the one between S6bemi and Metal Box, in 1946, on cooperation in
the Belgian market, and the one between Carnaud and Metal Box, in 1949,
for the regular exchange of information, but without trade restrictions. The
usual purpose of these agreements was not the establishment of a monopoly
but the limitation of the number of competitors, to avoid price deterioration
due to the competition of small manufacturers. In this way, the distribution of
the market brought together a nucleus of large companies with a number
of smaller producers (Wagner 1980). This process of business concentration
encouraged many canners to bond with a single supplier, both for security in
the supply of packaging containers and for price stability, guaranteed through-
out the entire canning season. Apart from the average price, the canners high-
ly valued having prior information on the prices of their packaging and hav-
ing its stability guaranteed (Hernandez 1994, pp. 80; McKie 1959, pp. 226).

Business collusion agreements through the distribution of territories were
frequent. In France the market was divided between Carnaud and Ferembal,

5. This dates back to 1929. The establishment in the United Kingdom of the world’s
leading can company, the North American Can Company, led Metal Box to establish an alli-
ance with Continental Can, the main competitor of that company (Wagner 1980; Pearson
2016).
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with independent areas of action, and, from 1960 onward, the informal agree-
ments between managers of the main companies under the assistance of
Continental Can took shape directly in the Mediterranean markets; Carnaud
was awarded those for Spain, Portugal and Lebanon, while Metal Box was
awarded those for Italy and Greece (Hernandez 1994, pp. 80-81; Reader
1980, pp. 199-201). Initially, these territorial agreements focused on the grant-
ing of licenses for the use of patents, knowledge and technical assistance
granted by Continental Can and referring to manufacturing techniques, the
sale of packaging and closing systems, or the construction of the correspond-
ing machinery. The licensee could sell their production outside their territo-
ry, but was generally required not to do so, unless given permission from Con-
tinental Can (Journal Officiel des Communautés Européennes: 8.1.72 -17/25)

The existence of a highly concentrated industrial structure subordinated
to the large multinational companies in Europe conditioned, from the eco-
nomic outset, the evolution of the Spanish packaging industry. As we have
seen, the metalgraphic industry was fully aware of the consequences of the
“technological blackout of Francoism” (Fernandez Prieto 2007), which had
dismantled the canning sector and its auxiliary industry. Thus, from the end
of the 1950s, it insistently demanded solutions regarding the obsolescence of
its lithography and packaging production equipment, concessions of indus-
trial credits under favourable conditions, access to patents for foreign machin-
ery for its manufacture in Spain, and security in the supply of raw materials.

From the mid-1950s, the permits for the creation of new metalgraphic
companies have caused great unease in the sector as they are “a protective de-
pendency of the Presidency of the Government”, being linked to the provin-
cial development plans of Badajoz and Jaén, favoured in the delivery of quo-
tas of raw materials and attracting skilled labour from other establishments.
First, it was that of Felipe Corchero Jiménez, located in Las Vegas Bajas del
Guadiana for the production of canned vegetables and integrated into the INI
in 1961 (Barciela, Lopez and Melgarejo 1998; 2004); later, Oleometalgrafica
del Sur SA (Olmesa), located in Linares, with a capital investment of seven-
teen million pesetas, dedicated to lithography and the manufacture of contain-
ers for olive oil and olives (BOE, 26-1-1955; 21-V-1956; Gallego 2012). This
discomfort evidenced the great rigidity in which the activity developed, with
insufficient allocations of tinplate, varnishes or inks, and an interventionist
industrial policy that limited its development by restricting the granting of
foreign exchange and import permits for machinery essential for the modern-
ization of its processes.®

After the promulgation of the Stabilization Plan in 1959, the change in
the economic climate highlighted the possibilities of sector expansion. Many

6. AME, 23-3-1958; AME, 17-12-1956.
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metalgraphic companies, aware of the benefits derived from the liberalization
of the tinplate trade, expected not only an “increase in the consumption of
tinplate packaging which would compensate for the withdrawal of the first
phase of stabilization”, but also saw as promising signs the “intentions of for-
eign firms to establish themselves in Spain”.” However, the new economic pol-
icy also illustrated the problem of the small size of Spanish industrial enter-
prises. Starting from the basis that limited business size prevented economies
of scale and significant cost reductions, penalizing productivity and compet-
itiveness, the State intervened to increase their size through concentration
processes (Buesa and Pires 2002; Brana et al. 1984, pp. 164-167). In the case
of the metalgraphic activity, this implied a radical transformation in its in-
dustrial structure, which had remained almost unchanged since the first third
of the 20th century. For businessmen, this process of concentration required
a triple-action approach: firstly, economic aid for the renovation of machin-
ery, low-interest loans, access to essential foreign currency, and reduction of
tariffs on equipment; secondly, a guaranteed supply of raw materials, and, fi-
nally, standardization of packaging formats, because, although the canners
considered them a differentiating brand element, they constituted a roadblock
to the rationalization of production (Mass6 1967; Ensefiat 1964; Pérez de Za-
balza 1971).

The packaging manufacturers were pressured by the process of economic
liberalization and the State’s permissiveness with foreign interests, whose
presence was becoming more and more intense. In this regard, various au-
thors point to the strengthening of technological entry flows and the promo-
tion of endogenous capacities as useful tools for the catch-up processes un-
dertaken by developing countries (Fan and Watanabe 2006). This was verified
in 1959 with the concession of the extension of Olmesa (BOE, 26-1-1959).
The company increased its capital to seventy-five million pesetas, with the
participation of the Continental Can Company, Carnaud & Forges de
Basse-Indre, Metal Box and International Machinery Corporation of Bel-
gium, which also provided licenses and technical assistance. The new plant,
inaugurated in 1961, had packaging manufacturing machinery using contin-
uous and semi-continuous processes and modern offset lithograph proce-
dures, capable of printing 15,000 tin plates per hour. Among its objectives
was the production of glass containers with “Twist-Off ” caps; precisely in or-
der to standardize this type of packaging among canned vegetables, Olmesa
set up, in association with Saint Gobain, the main glass producer in Spain,
the International Packaging Company (Cidesa), with a plant in Quart de
Poblet, Valencia (BOE, 27-1V-1961, Sanchez 2011). Its fully automated fac-
tory was considered the first of “large assembly lines” in the manufacture of

7. AME, 17-18-1X-1959; AME, 23-12-1959.
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containers, with an annual production capacity of 100 million units (Pérez
Buendia 1961).

The entry into Spain on the part of the large packaging multinationals
had direct repercussions on the sector. On the one hand, it opened up a pe-
riod of diffusion of new techniques and manufacturing processes, accom-
panied by the training of the corresponding technical personnel — a flow of
engineers, chemists and qualified workers joined the continuous training
teams of Continental Can, Carnaud and Metal Box (Pérez Buendia 1961).
On the other hand, it inaugurated a profound transformation in the struc-
ture of the industry by integrating a whole series of small establishments. A sec-
ond movement crystallized on 11 October 1961, when a group of fourteen large
Galician canning companies formed, together with Etablissements J.J. Carnaud
et Forges de Basse Indre, the company Carnaud-Galicia SA, with the aim of
modernizing the production of packages (Desnoes, Gautier and Rousselot
1999; Hernandez 1994).% In fact, they stated that the main motivation consist-
ed of greater productive efficiency and would allow unit costs to be reduced
by not depending on the small workshops of each canning company, and
economies of scale would increase, assuming the renovation of industrial
equipment.

The initial capital was set at 44 million pesetas, with 66% contributed by
canners and the rest by Carnaud et Forges de Basse-Indre, whose participa-
tion became the majority four years later (Doval 1994, pp. 378). The plant
project contemplated an annual production volume of one hundred million
club-type, rectangular, and oval cans, that is, the most common, with a decol-
lage opening system. This step involved greater modularization or standard-
ization of the value chain, since a large part of the knowledge was likely to
be codified through technology transfer channels (purchase of machinery and
technical assistance) and local production capacities, taking into account the
moderate complexity of the products produced (Gerefti, Humphrey and Stur-
geon 2005). The main canning workshops in Vigo transferred their workers
to the new facilities, while Carnaud provided two modern automatic lines,
with a production capacity of 190 cans per minute, which soon increased to
220, quadrupling that of the old Lubin trains from the canners (Carmona
2011; Costas 2011; Leiceaga 1993, pp. 29-31).

In 1966, its production of cans reached two hundred million, compared
to the fifteen million produced by the other three existing metalgraphic com-

8. Associated canning companies were Bernardo Alfageme SA; Hijos de Carlos Albo SA,
Gandara y Haz, SA; Thenaisie Provoté SA; Comercial Vigo SA; Conservas Cerqueira
SA; J.L. Valcarcel SA; JR Curbera SA; Mass6 Hermanos SA; Antonio Alonso SA; Figueroa y
Cia SA; Conservas La Guia SA; Pita Hermanos SA y Daniel Vazquez. Some of the participat-
ing canning businessmen, in the case of Masso, maintained a direct relationship with Carnaud
before and after the civil war (Mufioz 2010).
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panies in Vigo, and grew in the following years: 331 million cans in 1969, and
450 in 1973 (Costas 2011, pp. 28). That year, its market share in canned fish
packaging represented close to 60% of the Galician market and 50% of the
Spanish market as a whole. Its production was destined mainly to the part-
ners-customers themselves, who in 1969 accounted for 54% of the total, ab-
sorbing 30% from the Canary Islands market and the rest from other Span-
ish regions; in 1973 the partners still represented 45%, while the Canary
Islands and the other regions shared the remaining percentage equally.

The need to lithograph tinplate led Carnaud-Galicia to establish a supply
agreement with La Artistica SA., which found in it “a new client for our li-
thography section and one of considerable importance”.” The strong growth
in production and the fact that more than two thirds of the lithograph pro-
duction of La Artistica was destined for Carnaud, prompted, in 1970, the cre-
ation of a joint company between La Artistica SA and J.J. Carnaud-Forges
de Basse Indre, called La Artistica-Carnaud SA Lithograph (Artiscar SA).
Most of its capital (50 million pesetas) remained in the hands of La Artisti-
ca SA (84%) and the rest in the hands of Carnaud, who provided the photo-
mechanical and metal printing techniques used in France and the essential
technical assistance.

The data from the Servicio Sindical de Estadistica (1972) allow us to esti-
mate the situation of the metalgraphic industry at the beginning of the 1970s.
This inventory poses significant problems when analyzing the size and concen-
tration of companies, since it only records the name, location and number of
workers, and does not indicate anything regarding sales or capital, nor about
companies with several plants. All in all, it shows us how, out of 44 registered
companies, 10 of them (23%) had between 200 and 550 workers, another 21
(48%) had between 100 and 199, and 13 (30%) had between 50 and 99.

That being the case, at the beginning of the 1970s, a continuous process
of concentration began. In 1972, Olmesa, which headed the sector ranking
with 937 workers and an income of 825 million pesetas, was absorbed by Ci-
desa, which went on to have 1,077 workers and 1,076 million income. The pro-
cess culminated in 1974 with the merger of Carnaud-Galicia, with 482 work-
ers in its workforce and 960 million in revenue, with Cidesa, giving birth to
Envases Carnaud SA, the main metal packaging company in Spain (Envases
Carnaud 1975). Almost 80% of its capital was in the hands of the large com-
panies that dominated European markets: Carnaud et Forges de Basse Indre,
Continental Can, Metal Box and Otto Wollfag (Roldan and Serrano 1978,
pp. 397). This facilitated the merger and also gave it a strong capitalization,
while allowing greater automation and access to the most modern technolo-

9. ALA, 4-1V-1962.
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gies.'” Its expansion strategy followed the pattern of the large companies, mul-
tiplying its facilities, and placing them in close proximity to areas of consump-
tion due to the high cost of transporting empty containers. Its five plants, in
Valencia, Linares, Seville, Logrofio and Vigo, operated in the main segments
of the packaging market: cans for canned vegetables and fish, general cans,
beverages, aerosols, “Twist-Off” caps and crown caps.!! In 1974, with 1,577
workers, it was the leading consumer of tinplate in Spain, transforming 60,000
tons per year, with growing sales of 2,327 million pesetas in 1973, 3,297 mil-
lion in 1974 and 3,889 million in 1976. Envases Carnaud SA became the
main Spanish metal products packaging company, both heavy and light, the main
production of the sector in Spain (Figure 1).

FIGURE 1 = Production of the metal packaging industry in 1979 (millions of pesetas)
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Thus, driven by foreign capital from the large multinational packaging
companies, a process of business concentration took place. If in 1970 it could
be stated that “just nine or ten companies produced around 70% of the con-
tainers” (Pérez de Zabalza 1971),'? by the end of the decade the concentration

10. 1In 1974 they installed “the first easy-open lids equipment in Vigo; an assembly line
for a new type of lid for baby food in Seville, and a new line of aerosols in Valencia”, while
working on a new factory in Logrofio (Envases Carnaud 1975).

11. AME (1980).

12. Other multinationals also participated in the light packaging segment. Thus, Meta-
linas SA, the main manufacturer of crown corks, was formed from the alliance of various in-

122



Jesus Giraldez Rivero, Pedro Varela-Vazquez

had increased: although the sector was made up of 90 companies, four of
them represented 40% of the total; a concentration highlighted by the frag-
mentation of the market derived from its productive specialization (Table 1).

TABLE 1 = Leading metal packaging companies in 1979

Sales Workforce number Production
of Plants

Envases Carnaud SA 8,725 1,850 5 Cans, jars and
varied production

Femba, SA 2,400 400 7 Drums

Metalinas SA 1,700 350 5 Crown caps and
aerosols

Llamas SA 1,400 350 1 Cans, jars and
crown caps

Source: AME (1980).

However, despite the increased concentration of the metal packaging in-
dustry, in terms of employment, the size of the workforce is far removed
from that of the main countries. Table 2 reveals how Spanish companies were
limited in size. In fact, the first quartile does not exceed 92 employees, less
than half that of the other countries; the median is also well below the oth-
ers, the same as the third quartile, which is not even half of the first quartile
of Germany or the United States, and less than a quarter of that of Great
Britain. This sizing is related to the smaller size of the market, the regional
productive specialization, the lower technological level and the possibilities
of transport.

dustrialists with Crown Cork & Seal, one of the main North American packaging companies,
with its Spanish subsidiary Corchera Internacional SA (Garcia Ruiz 2003; Alvaro Moya 2012,
pp- 52). Femba SA, a leading company in the production of drums, owned by the North
American Rheem Manufacturing Co. W.R. Grace, with 246 employees and belonging to the
chemical industry, also one of the world’s leading producers of sealing compounds for tin-
plate containers and as we will see, fundamental in the Spanish market. American Can, an-
other of the largest American companies, participated with a substantial percentage (33%) in
Tuboplast Hispania SA, dedicated to the production of plastic tubes for toothpaste, cosmet-
ics, etc., being the majority in Europack SA, dedicated to packaging of paper and paperboard.
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TABLE 2 = Plant sizes in the metal container manufacturing industry according to
number of employees in 1970

Great Britain Germany United States Spain
First quartile 410 190 200 92
Median 730 440 430 119
Third quartile 1,100 910 810 179

Source: Own work based on Wagner (1980) and Servicio Sindical de Estadistica (1972).

To a large extent, the changes in the metalgraphic industry were condi-
tioned by the availability of tinplate. In the 1960s, its supply increased when
coke tinplate, produced hot and in packages, was replaced by electrolytic tin-
plate, produced in coils, which provided substantial technical advantages to
the manufacture of containers and substantially lowered its price (McKie
1959, pp. 270-274; Lopez Capont 1958). After 1964, the inauguration of new
cold rolling mills and systems by Altos Hornos de Vizcaya made it possible
to produce large quantities of coils destined for the manufacture of tinplate
through the electrolytic tin plating process, whose demand grew strongly. Lat-
er, other companies, such as Esteban Orbegozo, would also incorporate hot

FIGURE 2 = Tinplate availabilities in Spain
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and cold rolling mills into their facilities, intended for the production of tin-
plate."

Tinplate supply increased from the early 1960s. However, the growing na-
tional production was unable to supply the intense expansion in demand,
forcing companies to resort to large imports that were only curtailed at the
end of the decade, when domestic production increased.

The publication Fishery derived industries (FDI) compiled the tons of
“Tinplate” and “Tinplate containers” consumed (Figure 3), allowing us to see
how the consumption of raw tinplate collapsed around the beginning of the
1960s, with packaging containers taking off. That is to say, it reflects how can-
ners stopped buying tinplate sheets to transform them in their workshops, and
went on to acquiring pre-manufactured containers. There was a progressive
disappearance of the vacuum sections in the canning factories that allowed
the canners to outsource the production of cans and free up resources (Escu-
dero and Lopez Losa 2011; Mufioz 2010; Lopez Losa 1997).

FIGURE 3 = Tinplate and tinplate containers consumed by the fish canning industry in
Spain
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Fundamental to this transformation was the increase in supply, which af-
fected all regions. In the case of Galicia, the same process is observed. On the
one hand, the arrival of Carnaud, with a progressive increase in its automat-
ed production lines in the most demanded of formats, and, on the other, the

13. Consejo de Mineria de Espaiia (several years); Hoare (1965); AME (1985).
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construction of new plants: in 1961, Metalgrafica Malaguena SA was set up
in Vilagarcia de Arousa; in 1963, various canners from the Ria de Arousa cre-
ated Talleres Envases Reunidos Sociedad Andnima (Tersa), in Santa Uxia de
Ribeira, and, in 1965, Metalgrafica Latex began operating in A Corufa. Fi-
nally, the existing companies (La Artistica SA, La Metalurgica y Nufiez, in
Vigo, and La Artistica-Suarez Pumariega in A Corufia) undertook the reno-
vation of their means of production.

The increase in supply gave rise to intense competition, rendering
price agreements useless.'* However, this did not cause an immediate closure
of metalgraphic companies, thanks to the increase in the demand for contain-
ers, the increase in canning production and the prices of tinplate containers,
and also due to their scant normalization. In fact, canned food was charac-
terized as being packaged “with complete freedom, in accordance with busi-
ness initiative, in a multitude of containers” (Pérez de Zabalza 1971, pp. 95).
The standardization process was an old request from certain industrial and
business organizations in the sector, as it would allow packaging manufactur-
ers to increase the magnitude of production, resulting in a reduction in costs
and the “possibility of having packaging at lower prices” (Pérez de Zabalza
1971, pp. 95).

At the same time, greater transparency could be obtained in the offer, a
key issue in a situation of the return of Spanish canned food to international
markets. In fact, the decree on “standardization of canned and semi-pre-
served fish containers” (BOE, 7-11-1966) recalls the importance not only of
obtaining “advantages in cost reduction”, but also in improving the “label-
ling” and “names of contents of containers”.

Large organizations soon specialized in a few types of packaging pro-
duced in large quantities. The rest of the formats remained for the rest of the
companies, which by improving their equipment were able to survive given a
more diversified product base. However, the trend was towards the reduction
of formats and automation of processes.

4. W.R. Grace and La Artistica SA: liquid rubber and its diffusion in
Spain

In the different phases of the construction of tin cans, the union of the
welded bodies with bottoms and lids by means of sewing, constituted one of
the most delicate since it required a mastic rubber ring to guarantee the her-
metic nature of the container. Its elaboration was carried out mechanically
by means of a mixture of natural rubber, without vulcanizing, and an inor-

14. AME, 22-111-1964; AME, 29-X-1964.
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ganic filler. These rings were bulky, difficult to place, sensitive to aging and did
not always ensure complete sealing of the container (Hernandez 1994, pp. 59).
However, from the end of the 19th century, the evolution of rubber underwent
a substantial improvement after the appearance of the so-called “liquid rub-
ber” in the United States. Its invention and improvement are related to the
North American chemical company Delwey & Almy, which began manufac-
ture in 1919 of rubber-based products for the packaging industry to replace
lead solder: adhesives, dispersants, sealing compounds in liquid form and vul-
canizing cements. Later, in 1954, it was acquired by W.R. Grace." In the 1920s
it arrived in Europe imported by Carnaud, but the skill required in sewing de-
layed its diffusion until the following decade. It was then that the first machines
that used it arrived in Galicia, thanks to Alonarti SA and the canning compa-
ny Mass6 Hermanos. The war events in Spain and Europe and the subsequent
post-war period interrupted its diffusion and with it the possibility of obtain-
ing high production rates (Pearson 2016, pp. 169-171; Hernandez 1994, pp. 59;
Giraldez 2010).

It was not until the end of the 1950s that liquid rubber began to spread
in Spain, a product based on a colloidal dispersion of natural or synthetic
rubber in an aqueous medium, subsequently stabilized by means of various
additives. Its application was made on the border of the lid or bottom to be
sewn, either by mechanical injection, or by the buffering system, then placed
in an oven to dry. This system made it possible to automate the gluing pro-
cedure, save work and considerably increase productivity in the construction
of the container and its closure. By applying it to the entire edge of the lid,
not only to the top as in the case of rings, it obtained greater tightness in the
closure. In addition, its smaller volume, the greater uniformity of the gas-
ket, its insolubility in oil, resistance to attacks by various liquids and acids
and its lesser aging made it more resistant to the alterations caused by the
substances contained in the can and offered a greater safety for preserved
foods. And, since it was intended for the closure of food packaging, the pack-
aged product should not extract anything from the applied rubber, so it had
to be “neutral”; this required a “continuous control” of its quality, dosage,
storage, application and drying. In fact, liquid rubber was and is a key input
in the process of automating the manufacture of containers and the closing
of cans. It is a technological innovation located at an inter-industry level,
closely related to certain branches of the chemical industry and the capital
goods production sector (Rosenberg 1993); and an intermediate input that

15. TIts penetration in Spain from the 1960s responded mainly to the need to supply the
large packaging production centers in Spain, of which it was a supplier and collaborated with
its parent companies in the European market. Likewise, this strategy was driven by the need
to expand the market for its new plastic materials.
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allowed increased productivity both in the manufacture of packaging and in
the canning industries as a whole. Hence, we can consider its diffusion as an
indicator of technical change in both sectors, which reflects the importance
of economies of scale.

La Artistica SA, one of the main manufacturers of mastic rings for the
canning industry, began to feel the competition of liquid rubber in the Por-
tuguese market, where it had had a factory since the end of the 1920s (Giral-
dez 2010). Since 1953, liquid rubber had been revealed as a clear threat; that
year they already observed its use “in some canning factories and packaging
production workshops™” and in the following years they confirmed that their
“most important clients have decided on liquid rubber”. In subsequent years,
sales of rubber rings fell steadily.'® As Langlois and Robertson (2000, pp. 78-
79) point out, the stages of maturity and decline in the life cycle of a product
are perceived not so much by the consumer as by the manufacturers of indi-
vidual inputs, making it difficult for them to maintain their leadership in mo-
ments of significant change. In this sense, Menzel and Fornahl (2009) under-
score the need to adapt technological trajectories, in order to avoid a sector
decline derived from a lock-in process, based on the dependence of a small
number of sources of knowledge. The innovative process of La Artistica in
relation to the adoption of liquid rubber through collaboration with interna-
tional suppliers is a good example of this strategy, which resulted in a renew-
al and strengthening of its business.

The diffusion of liquid rubber in Spain was delayed due to greater isola-
tion from the international market. Difficulties in importing and the lack of
renovation of the canning industry’s industrial equipment made it possible to
continue maintaining the mastic ring market, giving La Artistica precious
time to develop the new sealing rubber. The first trials at the Vigo factory be-
gan in 1955, but the local production fabric showed a total lack of capacity
to assimilate this technical innovation. This prompted La Artistica to estab-
lish a pattern of innovation, following Pavitt’s taxonomy (1984), based on
suppliers (mainly capital goods), initiating a close collaboration to research
the dispersion of rubber in water. Thus, a learning pattern based on experi-
mentation with suppliers was established, constituting another way of gain-
ing knowledge based on the dynamics of learning-by-doing (Bell 1984; Kris-
tinsson and Rao 2008).

The task was not easy given its technical complexity, inexperience in the
techniques of colloid dispersion of rubber in water and, above all, due to
the lack of experimental laboratory machines, materials and products in
Spain. This brought about the decision to transfer the work abroad through
Baker Perkins, an American company that produces machinery for the food

16. ALA, 7-111-1954; 19-IV-1959.
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industry, with plants in the United Kingdom (Muir 1968). The Vice Manag-
er of La Artistica went to the company’s headquarters, in Michigan, to visit
its facilities, review its operations and purchase a suitable colloid disperser.
Meanwhile, the company’s chemist and Baker Perkins’ technicians carried out
laboratory work in London; relationships with colleagues from various Brit-
ish companies allowed him access to the “National College of Rubber Tech-
nology”, where he was able to obtain the base products and the necessary ma-
terials to carry out the rubber dispersion tests in water. On 4 May 1956, he
recorded the success of the experiments. !’

For its part, the trip to the Baker Perkins headquarters was only a par-
tial success; the machine tests were satisfactory, but it was discovered that
the company’s chemists lacked the necessary experience with dispersions of the
type of synthetic rubber that La Artistica required. By the end of 1956
the results had improved, and, in 1957, they were able to sell small quanti-
ties for experimental purposes. Nevertheless, its production and industrial dif-
fusion raised the need to have injection machines for the application of liquid
rubber. For this reason, technicians from the engineering department of its
machinery construction subsidiary, Alonarti SA, visited different European
businesses, including Carnaud, to learn about existing machinery for han-
dling, applying, and drying liquid rubber. In 1958, they presented the first ma-
chine with a gumming capacity of 60 caps per minute; soon manufacturing
continuous ovens for drying bottoms were built.

The production of liquid rubber began to take off in the early 1960s, both
for round containers, put into place by means of injectors, as well as for rec-
tangular and oval containers, assembled by means of the buffering system.
At the same time, they were complemented by the production of flux materi-
als, salts and fluxes for soldering tinplate, lubricants for punching, and so on.
Although its manufacture was reinforced with imported equipment, its diffu-
sion depended on “the canning industry modifying its facilities to be able to
use this gumming system”.'® In the following years, the growth of the produc-
tion of liquid rubber was continual (Figure 4).

The technical development of liquid rubber by La Artistica SA, prior to
the establishment of Grace in Spain, allowed it to argue against its request
to operate. First, because there was already a national manufacturer of lig-
uid rubber, with sufficient capacity to supply the national market and even to
direct part of it to exports. Second, due to the limitation of the market, since
it being a product that could be manufactured with few mechanical elements

17. La Artistica Productos Quimicos SAU. (hereafter LAPQ). Miscellaneous folders:
Chemistry Session.

18.  ALA, 15-V-1959; Minutes of the Board of Directors and General Meeting of Ta-
lleres Mecanicos Alonarti SA (hereafter ALO), 10-V-1959.
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FIGURE 4 = Sales of liquid rubber by La Artistica SA
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meant that in almost all countries there were barely one or two factories ded-
icated to its production. Thirdly, because of the quality of national produc-
tion, which were similar to Grace’s, this allowed it to compete in Portugal,
where they had a large market share. Fourth, due to the recent importation
of machinery which ensured sufficient capacity to supply the future of the na-
tional market. Fifth, for the other products offered by the company, such as
flux materials or flux for welding, lubricants for stamping and punching,
which they and other Spanish manufacturers produced, as well as sealing
compounds, liquid rubber variants for glass knobs, bottles, barrels or drums.
Sixth, because they provided a free technical service like the one offered by
the Americans. Finally, because in Spain there were various manufacturers of
machinery to apply sealing articles and ovens for drying, since “any workshop
can manufacture them and whose design is practically universal”."

These allegations reflected the orientation of the chemical section of La
Artistica towards new techniques required by the automation processes of
canning, but they did not prevent the arrival of Grace, which began its pro-
duction in 1962. The obstacles that La Artistica faced in order to compete in
a rapidly growing market were multiple. On the one hand, the economies of
scale in production, research, related diversification, marketing and after-sales

19. ALA. Folder allegations to the installation of W.R. Grace (January 1961).
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service. On the other, more unfavourable costs due to disadvantages in the
learning and experience curve. Finally, due to a question of brand or product
differentiation, with Grace being the dominant company in the production
of liquid rubber (Porter 1999, pp. 26-32).

All'in all, La Artistica did not take long to exhibit signs of its competitive
capacity. New directors agreed to take on management roles and undertook
profound changes in the administration of the business. They also hired a new
chemist with extensive work experience in liquid rubber acquired from the
French factory of Grace. The new formulas that he developed allowed the com-
pany to diversify its manufacturing range, from canned food to acrosols for
insecticides, deodorants, lacquers, spots for crown caps, etc., products that ex-
perienced strong growth in Spain in the 1960s. This forced them to purchase
equipment with greater capacity and to refurbish all their facilities. At the
same time, taking advantage of their knowledge of the market and their close
relationships with their customers, they intensified their commercial activity,
focused on the main areas of consumption, and personalized attention and
the resolution of after-sales problems. In this sense, it should be emphasized
that the application of liquid rubber was carried out in each company with
machinery from different manufacturers which was not interchangeable, and
which increased the importance of after-sales service. At the same time, they
closely monitored the productive and commercial activities of their compet-
itor through industrial espionage.?

The decline in demand for mastic rings in the canning industry and the
spread of liquid rubber ran parallel to the changes in its organization.
Figure 5 shows how the use of mastic rings steadily reduced throughout the
1960s, especially in Galicia, the main canning region for fish. A decline driv-
en by the increase in direct consumption of containers and lids with liquid
rubber by canning companies (Figure 6). The substitution of tinplate pur-
chases for containers began in 1961, after the appearance of Carnaud, and
continued over the following years. As early as 1959, La Artistica dealt with
a progressive decrease in its production of mastic rings, although, as they did
not fail to point out, “as recompense we have the compensation in the man-
ufacture and sale of liquid rubber”.?! Production was maintained until 1987,
becoming less important year after year.

20. This included customs control of the products imported by Grace and the hiring of
detectives to spy on the salespeople (LAPQ, Miscellaneous folders: Chemical Section).
21. ALA, 1963.
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FIGURE 5 = Mastic rings consumed in the fish canning industry
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FIGURE 6 = Consumption of tinplate and packaging by the fish canning industry
in Galicia
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In short, in the first half of the 1960s, a large part of the canners who were
faced with the dilemma of “producing or buying” containers, opted for the
second option. The risk of the high initial investment in the new equipment
meant that only an adequate annual production volume and regularity justi-
fied the integration of its production (Hession 1971, pp. 314-315). The pur-
chase of containers from the metalgraphic companies became widespread, en-
couraged by close proximity to canning areas to avoid the problem of the cost
of “empty” transport. In these early years, driven by the spread of the con-
sumption of cans and the new containers for vegetable preserves, glass jars
with rubberized tin lids, La Artistica’s production of liquid rubber multiplied
by ten. In 1965, according to a nominal list, its liquid rubber clients added up
to thirty-two, which included all the Galician metal companies, the main
Spanish ones and some large canning factories. Its main buyers were the veg-
etable canning industry in La Rioja and Murcia, with much more intense
growth than the other branches of the canning industry (Figure 7). In Gali-
cia, its importance was less. The situation in the fish canning industry was clear-
ly adverse: “downtime in the industry was inevitable, specialization was impos-
sible, production scales were reduced, and investment in capital goods was an
adventure”. Only after the mid-1960s, the change in canned species opened
up a more favourable situation for the sector and greater deseasonalization
of the activity (Carmona 2017). Hence, the search for cost reductions, the dis-
placement of demand for packaging towards the metalgraphic companies, a
movement favoured by the advent of new enterprises in areas of great can-

FIGURE 7 = Canning production in Spain by large groups, 1958-1976
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ning activity, as in the case of the Arousa estuary. In fact, in Galicia, except
for a few companies such as Masso, Calvo or Hermanos Valeiras, the main
clients of La Artistica’s liquid rubber were the metalgraphic companies. Apart
from Carnaud-Vigo, a firm closely linked to La Artistica due to its lithogra-
phy section and mutual clients, the main companies mass producing cans and
jars in the rest of Spain had not yet begun to use its liquid rubber. In 1969,
the areas of canned vegetables still maintained their importance, representing
50% of sales; in fact, only two firms, Derivados de Hojalata, in Murcia, and
Hernandez Pérez Hnos., in Molina de Segura, acquired 15% of the total, an
amount greater than the consumption of Galicia.

In the second half of the 1960s, a very rapid change in packaging and its
production techniques took place. The connection with the companies linked
to the European oligopoly organized around Continental Can was made
through Carnaud. The visit made in the last quarter of 1966 to the venues of
this company in France and the tests carried out with rubber by La Artistica
led to the conclusions that: firstly, “all consumers of liquid rubber have a huge
interest in having a second supplier”; secondly, “the packaging manufactur-
ers are following the government policy that consists of a general grouping
under the control of the main companies. At present, the French market is
controlled by Carnaud and Ferembal, with B.M.A. being independent and
Embamet, although with capital des Forges de Basse-Indre”, and thirdly, “ac-
cording to the manufacturers, this grouping will affect Spain and Portugal in
a few years”.”?

The new framework responded to the policy implemented after the crea-
tion of the European Common Market that prohibited monopolies, but which
was also induced by the large companies seeking to clean up the market, avoid
excessive competition and slow down the fall in prices. In addition, they
sought to better face the pressure of the American multinationals (Continental
Can and American Can) in their expansion strategy in Europe, while promot-
ing the development of their own European technology, especially the Carnaud
and MetalBox groups (Reader 1976, pp. 92; Hernandez 1994, pp. 80-82). In
fact, from 1969 onwards, the agreements between Carnaud and Continental
Can began to weaken; the financial compensation required by the American
partners became an excessive burden, as they did not provide the new tech-
niques required by the changes in the packaging market, especially beverage
cans.”

22. LAPQ, Miscellaneous folders: Chemical Section.

23. However, only the break with Continental Can at the end of the seventies allowed
the consolidation of a strong alliance between Carnaud and MetalBox. Carnaud needed a part-
ner on a European scale to access new technologies, in particular beverage cans produced by
the draw-drawing system. The break with Continental Can allowed them to create Carnaud
Emballage; Carnaud holding, with 80% of the capital, reserved the European market while
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In the second half of the 1960s, La Artistica normalized its contacts with
Carnaud, Ferembal, until 1989 technically linked to the American Can Com-
pany, and other European companies to understand the problems posed by
the use of its rubber, the difficulties of its adaptation to different machinery,
and the training required by the workers at the different plants.?* These rela-
tionships already included various Grace chemists, with whom they dealt with
matters relating to rubber, varnishes, etc. The preserved correspondence
shows that, in addition, La Artistica benefited from technology transfer from
the main company through the groups allied to Continental Can, given that
we must believe that the Carnaud group worked with its licenses.

Continental Can and Metal Box operated in Europe participating in dif-
ferent national companies and were at the head of a group of companies that
were intricately interrelated. In fact, in March 1962, J.A. Schmalbach AG,
Thomassen & Drijver and Sobemi, Superbox and Carnaud jointly set up a
company in Paris called Europemballage SA, considered to be the European
holding company for Continental Can, although each with indirect links to
Metal Box. However, by the end of 1969, under application of the antitrust
legislation of the EEC, Europemballage had to stop activities, being declared
illegal in 1972 (Reader 1976, pp. 201; Wagner 1980; Journal Oftficiel des Com-
munautés Européennes 1972).

This initiative and the common market policy of stimulating competition
forced American companies to rethink their strategy in Europe. Allies became
competitors and European companies began various actions to prevent the
penetration of larger companies, while the division of the French market be-
tween Carnaud and Ferembal remained. The concentration process favoured
canners who tended to be linked to one single supplier. These changes also
affected La Artistica. The importance of the Spanish regions in which its liq-
uid rubber had taken off declined compared to foreign markets; the crisis that
began in 1973 in Murcian canned vegetables, which lasted well into the 1980s,
had a direct impact on the sales of La Artistica (Manzanares 2003).

Undoubtedly, the link to the largest European companies at a time of
transformation of the structure of the packaging container industry in
Europe contributed to the internationalization process of La Artistica
(Figure 8). Sales to Europe exceeded half its sales in 1974, later reaching be-
tween 60% and 70%. As we have already pointed out, the main clients of La
Artistica were Carnaud and Ferembal. However, from that moment in time
the intense expansion process of Carnaud, after the acquisition of different

MetalBox, with a contribution of 20%, developed in the rest of the world. In 1979 it installed
a line of beverage cans in Spain (Hernandez 1994, pp. 91).

24. Inthe 1960s and 1970s, Ferembal rationalized its plants in France and gained a larg-
er share of the European market through various mergers and acquisitions (Hernandez 1994,

pp- 94).
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FIGURE 8 = Distribution of liquid rubber sales by La Artistica
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companies, and the growth of Ferembal, with the creation of new plants
in France and the takeover of others in Italy, increased its demand.? In La
Artistica’s client lists, these two companies are seen boosting sales, representing
year after year over a third of the total. Keep in mind, these percentages do not
include all the companies in the group, if they bought directly or because they
were subsidiaries located outside of France. In any event, the connection with
the large European packaging groups and the specialization of La Artistica
in liquid food gum for canned fish, vegetables or juices was decisive for its dif-
fusion in the Carnaud plants located in the former French colonies: Tunisia,
Morocco, Senegal, Ivory Coast and Madagascar (Hernandez 1994, pp. 73-74).

5. Conclusions

From the end of the 1950s, the Scientific Organization of Labour began
to spread in the Galician canning industry — the most important area in Spain

25. 1In 1972, Boite Métallique d’Arvor (BMA) became a subsidiary of Carnaud and that
same year acquired Wendel’s shares in the Roux de Brive company; finally, in 1977, it acquired the
Belgian company Eurocan, which also supplied the markets of Holland, France and Germany.
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concerning such production. The rationalization of work processes was pre-
sented as an essential objective to increase its competitiveness. Greater busi-
ness control of the production process led to the implementation of new or-
ganizational methods, which contributed to increased productivity and
reduced labour costs. The rationalization of labour, with the simplification of
operating modes, meant an elimination of downtime and an intensification
of work rhythm based on the cadence of the machines (Munoz 2010). Com-
panies supplying capital goods contributed to increased productivity, allow-
ing a greater degree of mechanization of production by eliminating manual
tasks (Rosenberg 1993, pp. 83). In this sense, the metalgraphic companies
played an essential role by lowering the price of packaging, one of the main
cost items of preserves.

The pressure for economies of scale came at a time of opening up in the
Spanish economy. The liberalization of foreign trade allowed the importa-
tion of energy products, raw materials and capital goods, while profound
changes in foreign investment regulations favoured a massive inflow of cap-
ital and new techniques. The changes in economic policy encouraged an ac-
celerated process of structural change, which translated into a profound in-
dustrial modernization. Foreign companies, with their technological
innovations, burst into various sectors, and the packaging sector was no ex-
ception. The incorporation of multinationals linked to the world oligopoly
of package container production was favoured by the State, which helped
spread new production technologies at low unit costs due to their large-scale
production methods. The creation of joint ventures between foreign com-
panies and Spanish businessmen was decisive in their market dominance
strategy. In fact, it has been pointed out how the Spanish partners, in ex-
change for financial and technological support, facilitated their access to
the local market (Alvaro Moya 2012, pp. 83); the case of Carnaud-Galicia
being a good example.

Driven by the construction of the new plants, the structure of the metal-
graphic industry was transformed into one of dual configuration (Piore and
Sabel 1990). On the one hand, a group of “large and medium-sized compa-
nies” that, seeking to reduce unit costs and obtain economies of scale through-
out the value chain, used the most advanced technology of continuous per-
formance, were owned by foreign capital and benefited from their technology
transfer. On the other hand, the vast majority of companies, with “out-dat-
ed” equipment, maintained a production system in batches or small assembly
lines. Contributing to the latter’s survival were, on the one hand, the poor
standardization of packaging, which maintained a market for small scale
manufacturing, and, on the other hand, the increase in demand and prices,
which sustained production by these firms in peaks of activity in the canner-
ies. This pattern was due to the concentration of raw material, and, finally,
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the continuance of the local manufacture of cans, due to the problems and
savings in delivery costs, which furthered the concentration of metalgraphic
companies in the main market areas.”

In this regard, the increase in productivity and the reduction of costs in the
canning industry cannot be evaluated without taking into account the relation-
ships established with its auxiliary industries, among which the metalgraphic
industry is situated. The spread of liquid rubber in the manufacture and clo-
sure of containers, which allowed greater sealing and preservation of the con-
tent, reflect this type of inter-industrial relations that drove the inseparable
technological changes and reorganization of work. The product innovation that
led to the development of liquid rubber by La Artistica SA constitutes a clear
example of the need to incorporate a technology that spread in Europe af-
ter World War II. At the same time, it shows the business effort to compete
with the leading companies, despite the limitations in terms of availability
of inputs or absorption capacity of the market; in fact, the weak demand
from the Galician canning industry, its main market, forced its orientation
towards that of canned vegetables, a branch in rapid expansion.

The development of liquid rubber by La Artistica could be considered a
minor innovation in the process of technological change, as it is an interme-
diate input located in an intersectional sphere. However, its adoption demon-
strates the importance of applied research work oriented towards “achieving
improvements and adaptations of processes and products™ and its role in in-
novation (Brafia et al. 1984, pp. 266). The capacity to assimilate and improve
technologies incorporated into imported capital goods has been pointed out
precisely as one of the “traditional sources of innovation in Spanish indus-
try” (Barceld and Solé 1993). However, it also required certain strengths,
from the point of view of technical and strategic capacity or knowledge of
the market. That is, an innovative effort, from whose learning qualitative
changes were derived that generated export behaviours (Brafia et al. 1984).
As such, the relationships established by La Artistica with the European
packaging multinationals, linked to an international oligopoly, not only con-
tributed to a continuous improvement of the product, but also to its inter-
nationalization process, when the expansion of domestic demand was reach-
ing its limit.

26. AME (1980).
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El paper de la politica economica i la inversio exterior: innovacio de pro-
ducte en la indiistria metal-lografica espanyola (1959-1975)

REsuMm

L’estabilitzacio i la liberalitzacié de ’economia espanyola, una etapa d’obertura exterior
i de canvi estructural, va estimular el procés de racionalitzacié dels processos conservers. La
penetracid de capitals i empreses estrangeres amb tecnologies més eficients que les existents a
Espanya va provocar canvis de gran abast en les técniques d’envasament. Aquest article se cen-
tra en la fabricaci6 d’envasos metal-lics, concretament en I’'anomenada «goma liquida», un ele-
ment clau per a I'automatitzacié de la produccio i 'hermeticitat del tancament. Es un cas exi-
tos d’imitacio de técniques estrangeres 1 adequacio a les caracteristiques del mercat espanyol,
pero també de vinculacid a I’oligopoli internacional de I’envas i d’internacionalitzacio.

PARAULES CLAU: industria de '’embalatge, industria conservera, innovacié de producte,
transferéncia de tecnologia.

Cobis JEL: N24, N64, 016, O33.
|

El papel de la politica economica y la inversion exterior: innovacion de pro-
ducto en la industria metalgradfica espaiiola (1959-1975)

RESUMEN

La estabilizacion y la liberalizacion de la economia espafola, una etapa de apertura exte-
rior y de cambio estructural, estimularon el proceso de racionalizacidon de los procesos conser-
veros. La entrada de capitales y empresas extranjeras con tecnologias mas eficientes que las
existentes en Espana conllevd cambios trascendentales en las técnicas de envasado. De este
modo, mostramos como los cambios en la politica econdmica y la inversion extranjera directa
pueden conducir a la modernizacion sectorial y de la estructura industrial. Este articulo se cen-
tra en la fabricacion de envases metalicos, concretamente en la denominada «goma liquida»,
un elemento clave para la automatizacion de su produccion y la hermeticidad de su cierre. Un
exitoso caso de imitacion de técnicas extranjeras y adecuacion a las caracteristicas del merca-
do espaiiol, pero también de vinculacion al oligopolio internacional del envase y de interna-
cionalizacion.

PALABRAS CLAVE: industria del envase, innovacion de producto, politica industrial, inver-
sion extranjera directa.
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