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1.~ INTRODUCTION

The subject to be dealt with here - technology imports as against
local production - is a question open to debate within the recent
industrial experience of countries such as Spain, with a medium level
of development. Placed in the general framework of this meeting, )
this subject takes form in the simultaneous discussion of two problems.

In the first place, Spanish policy on transfer (importation) of foreign
technology has, in recent years, followed certain gquidelines, the effi-
cacy of which should be discussed in the light of experience in techno-
logy imports in the defense irdstry sector.In the second place, and closely
linked to the former, we wish to make an analysis of the effects
of those foreign technology imports on other than the defense industries,
but which are closely connected with them. Obviously, in this dis-
cussion, the problem will constantly be raised as to what the balance
should e between the importation of technology and the creation of
technology from our own resource. \

We think that this discussion acquires particular relevance in the
Spanish case, for the following reasons:

a) The recent major industrial development of this country, and our

weakness in the g¢eneration o local techno-logyfl) .

b} Spain is no international military power so that it is not possible
to automatically transfer the conclusions which may be obtained
from studies of the more advanced countries.

. ¢) The technological insufficiencies of the national defense industry
’ means that the main flow of technology for this sector comes from
(2)

gverseas .

d) The marked State control of this sector which, amongst other things,
reduces the presence of foreign interests - in relatjon with the
average situation in the manufacturing sector - and greater capacity
for use of the State's purchasing power to boost the industry and
plan develcopment.
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2.1

e} Spain's recent entry to the EEC and NATQ, providing & new frame-
work for our military industry.

For these reasons, we think it is of thé greatest relevance to ask
the following questions. What has been the pattern followed by the’
Spanish defense industry in the importation and/or creation of techno-
logy? What nave been the effects on the sector itself and on the rest
of the industry? What are the lessons to be taken for technology policy,
in particular in connection with technology transfer? These are clearly
very complex matters which can hardly be dealt with fully in a paper
such as this one, especially when it is remembered that there are
great difficulties in securing information of & precise nature on this
type of industry. Our more modest aim will be to organize the dis-
cussion and provide the materials which, we think, are most important
in reaching certain initial conclusions, which will of course be pro-

visional. The following are the specific steps to be taken,
b}

- Background on Spanish technoiogy transfer policy and con the Spanish
defense industry.

- Basic aspects of technology development of our defense industry in
the present situation, especially in the light of the new defense pro-
grams.

- Conclusions, with special reference to repercussions in the industry

and technology in the military field on the rest of the industrial sec-

tor.

BACKGROUND TO THE PRESENT SITUATION

The Technoloaical dependence of the Spanish Industrvy, and Government
Policy on Technology Transfer '

& general point of reference for this paper is the historical lateness
of Spanish industrialization and the heavy burden of technological
dependence formed on nationalistic bases for the creation of an indus-

trdal structure, and strong protection against overseas competi.tion(3) .
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As this nationalistic stage gave way to an increasing external opening-
up of the Spanish economy, from the fifties onwards, a situation was
to arise in which the technological weakness of our industrial structure
was to be decisive in the large-scale admission of foreign technology,
wether in incorporated form (direct investments, capital goods imports),
or otherwise (licences, technical assistance, etc.). This led to a vicious
~irele in which the scant local technological prowess boosted the
importation of technology; as this was not done with clear guidelines
or assimilation and progressive replacement, it had :a negative effect
on local efforts.

In this situation, the .concern of the Spanish authorities did not,
in the best cases, go beyond a relatively correct diagnosis of the
problems, particulary as, time and again, international reports coincided
as to this serious weakness in the Spanish economy(a').

In pracitice, action intended to promote sciencé and tachnology at the
local level were scant, and yielded very poor results.

At the same time, the awareness of the need to import technology
from overseas has been present throughout recent industrial develop-
ment, to the peint where the State played an important part in its
acquisition, principally @ in the final moments of industrialization in
substitution for imports (fifties and part of the forties). However,
the process of incorporation of foreign technology toock place in large
part without the presence of a suitable policy as to scelection, adapta-
tion and assimilation of the imported product(s) and/or process(esl(s') .

In the most difficult years of Spanis‘h economic isolation, the Govemn-
ment's virtually sols concern in the face of technolegy imports was
their cost in foreign currency given this countrvy's difficulties in
obtaining th_-is(s). But, with the expansion of the sixties and the
consequent acceleration in the purchase of foreign technology, & new
concern arcse, in comnection with the so-called technology transfer
agreements' contents, especially concerning their restrictive clauses;

this meant that, as early as 1965, there was an initial regqulation
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which sought to avoid such clauses by means of tentative administra-

Hve control( 7) .

The studies carried out during the sixties and into the early seventies
show that those initial requlations hardly affected the content of the
agreements(s) , to the point where the restrictive situations were not
very different in this country to those known elsewhere in developing
nations, as can be seen from Table I. This led to the need to develop
a more active policy which took from in a new contrel framework
on technology transfer, deve.lo;_(:;? from 1973 onward and whose content

may be summarized as follows:

. This is based on the assumption that the conculsion of technology
transfer agreements by Spanish companies may involve social costs
or undesirable losses for the Spanish economy not compensated
by the private benefits of the transaction. ‘I:h:.s made public inter-
vention advisalbte in order to supervise the selection and acquisition
of foreign technolegy, as well as the types produced, so that
the application of that technolegy would have maximum utilization

in the domestic economy.

. The administrative mechanism created is a Technology Transfer
Contracts Register in which all agreements concluded by Spanish
resident companiss must be entered. This registration may be refused
if there are restrictive clauses in the contracts, although exceptions
may be made; this is particularly the case with technology for
the production or use of equipment for defense.

The 1list of contractual clauses includes a wide range of cases,
from the prohibition of exports to third countries to "binding"
purchases of capital goods, and covering compulsory transfer of
patents, improvements OL innovations introduced by the Recipient,
or develcped by it, on the basis c¢f the acquisition <f foreign
technolegy etc. In 1981, the number of restrictive clauses was
reduced, (e.g. transfer of obsolete technoleogy, input over-billing

linked to the transfer provided by the transferer); but some new
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Subsequent restrictions when the contract or ylghts '

af industrisl owneruhip exponsa. YES YES 1O YES YES Ho YES YES
Obligation to transfor lmprovements to the supplara, YES YES YIS YES YES YES Yis e
flestrictions on Recelvar'as RED, b § %] YES Ho YES NO HO HO YES
Restrictions on nequisition of technalogy compatitive

with or complementary to thst glven by thae donor. YES HD YES YES YES YES HO YU
Rastrictions on socese ta new tochnalogy. YES YES NO to Ho HO RO YES
fleslrictions on valuma and structure of productlon. Yis YES YES YES YE&s YES YES NO
Sotting up of purchancs of Ffinished raw materials

gooda, equipment, ctoc, YES YES ¥YES YES YES YES YES YES
Donor quallty contaol. 1o HO- HO $HO YES HO Ho HO
Restrictlons on buslnees or pernonal organiratica, Yt YES YE&s YES * YEg YES NO YES
Selling or reselling price flxing. \’I~:$ YES YES YES YES YES YES HO
Oblgaticn to pay suppllor's taxos, HO * HO YES HO YES HO HO O
Restrictions regarding distribution in home markets. HO YES YES YES YES YFS YES HO
Llmits oo expact, YRS YES YIS VES YES YES YES yiti
Obligation to use suppllnr's bLrande, Ha P HO HO Ho tia Ho YEs
Restrictions on recclver publicity, HO Yts Ko Ho Ha HO Ho HO
Oblgations to pay for umsed technalogy or non- !

reqlstered rights to fndustrial ownership, HO YES ves Ho YES - YER to HO
Ppyments for lechnology avallable in the country " - ‘

or ohsolets. : ‘ YES V&g YES - YES - YES VES HO YES
Re.nunclntim of the right to question tho righto ‘

to fndustrial ownarship of the donox. HO VES 1o HO HO 1o (**IYES (% )vESs
Excessively high prios Elxdng, : YES Ye3 YES . YE5 YES YrS YLS YES
Excessive Indotsrminate ducation of contract, ves YES vES YES YES YES vES ves
Imposition of contrsct verslons pradominantly 1n '

s foceign languags fur the purposes of lnbaipmtntlm. s.d. a.d. a.d. i 5.d. ad. ‘hs vin

SUURCES: CORREA {1900} anddrawn up by gourasalves for Portugal and Spasin
HOTES: {*) Bolivia, Chlla, Ecuador and Poru, {**) Thia aspoct is not leglslated for in tho wationnl leglslation of fortu-
gal oand Spaln, but Lhe prohiblilon aut up in Buvopea Community Loglada-
6.d.» o Jdabs. tion i, 3.a what fu stipulated in Article of (E.E.C.) Regutation, mwua-
ber 3349/00 of July 27cd which cumo into forca on January isi, 1985.




cases were introduced, such as the transfer of pelluting technology,
those excessively intensive in energy use or those replacing domestic

production with imports( 10) .

. The Register was, at the same time, to be ‘a source by which
to ensure greater transparency in the foreign technology acquisition
market, and to plan intemal research programs towards complemen-
tary(ltf;:hnolcgical objectives and improvements to imported techno-
logy .

Leaving to one side the criticisms of principle of such a policy, the

results of its application for more than a decade permit the following
. (12)

assertions:

a) It has not lessened the rate of acquisition of foreign technology.

b) The Ministry of Industry has hardly useéd it power to refuse
the registration of agreements.:

¢} A significant number of contracts with restrictive clauses has
been admitted. It is true that their frequency has dropped off,
but there is a suspicion that they have been replacéd on  many
cccasions by "Gentlemen's Agreements”.

d) The data bank available has not be used to orientate technology
policy.

e) There have veen bDureaucratic and coordination problems with the
different administrative stages involved in information on and regis-
tration of the agreements.

f} The reduction in the mean costs of the agreements vaunted by
the Ministry of Industry and Energy is at the wvery least open
to debate. In fact, this assertion is sustained with payment
forecasts in the agreements themselves, and this does not tie

. . 3
in with investigations available on payments made 137,

This brings us to the present situation, in which that technology
transfer policy must be rethought. Apart from the reasons already
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¢given, such a revision must be made in view of the new context
of the modernization of Spanish industry, the increase in producti-
vity and the new competitive situation in which it is to develop
as a result of the increasing opening-up of the Spanish economy;
the entry to the EEC is Jjust the most visible external expression
of this process.

As 1is almost always the case, the discussion is debated between
two positions: those who entrust everything to market forces , for
whom the best policy is the absence of intervention, and those others
who, while admitting the need to update mechanisms, think that a
certain government presence is necessary so as to correct the worst
defects of complete de-regulation, especially in a field such as techno-
logy where the uncertainty of results and the imbalance of points
of departure make 1t more difficult for the mearket control forces
to operate. Is it possible, in all this discussion, to throw any further
light, following the examination of the Jdefénse sector's experience?
Before we go into details, certain facts should be recalled on the

development of this sector in Spain.

Policy Development Lines on the Spanish Defense Industry

Following the Spanish Civil War (1936-39), there was a first moment
in which j:he autarchic projects also reached - in a particular manner-
the military industries. In fact, as the result of initial doubts as
to intervention in the Second Wxd War and, subsequently, of international
isolation, a policy was dJeveloped of increasing domestic military
production as far as possible., The National Institute of Industry
(INI), formed in 1941, played a fundamental role in this target.

There was a first major change in 1953 when the military bases agree-
ment was signed with the U.S.A. From that time on, the moderni-
zation of the armed forces was carried out on the basis of materials
from North American aid. This improvement in matériel scarcely affec-

ted the technological advance in the Spanish military industry, because
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of its very tenuous relation with a wholly external set of resources.
In some cases, this improved armament supply {on the other hand,

somewhat obsolete) even caused a reduction in our small technological

potential because the domestic industry was no longer required to -

produce new arms.

Throughout the sixtias, it was gradually realized that it was necessary
to modify this excessive dependence‘ on the US; a decisive element
in this process was the sense of frustration on the part of the Spanish
military on verifying that the North American arms could not be
used in the last colonial conflicts against Marocco (first SIDI-IFNI
and, later, the SAHARA).

It was necessary to wait for the seventies in order to see the forma-
Hon of a new policy to boost the Spanish defense industry. On the
most obvious level, this policy was implemented with the reorgani~
zaticn and promotion of the main arms corhpanies: CONSTRUCCIONES
AERONAUTICAS, S.A. (CASA), -EMPRESA NACIONAL BAZAN and EMPRESA
NACIONAL SANTA BARBARA. As well, some of the Research Centers,
most notably the Center for Technical Studies of Matériesl (CETME)

wers given a boost(M).

From the productive and technological point of 7 view, the gqualitative
change was marked by the beginning of production wifder license
of new arms, from 1571 onwards. It must be remembered that this
began a diversification away from the US; the major parmer was
to be France (the AMX 30 combat tank is the most significant product).

From the institutional point of view, the transition to a democrztic
system of government was to promote changes of the greatsst impor-
tance. Without doubt, the most impertant was the creation of the
Ministry of Defensa, uniting the three previous Army, Navy and Air
Force Ministries. Within this Ministry, the Director-Generasl of Arms
and Matériel (DGAM} was creatad, to play a decisive role in the
new notion of war matériel procurement, assumingw a broad range of

transfer from previcusly dispersed bodies. Thers were to be later
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steps of significance, such as the preparation of the National Strategic
Plan, the creation of the Arms and Matériel Advisory Commission,
and the passage of the Budget Provisions Act for Investment in and
Maintenance of the Armed Forces (1982} which made funds availlable
for the period from 1983 to 1990. .

For the purposes of this paper, the new defense policy will be speci-
fied in two types of basic action; procurement policy and R & D
policy. The fundamental point of departure for both is the Armed
Forces Modernization Plan which, in addition to providing an import
re-adjustment in the total Army numbers, foresees a set of projects
for the modernization and procurement of matériel, of which the most
outstanding are the following:

- The creation of a new combat group for the Navy, btased on the ajir-
craft carrier "Principe de Asturias" and provided with new FFG~7 fri-
gates. '

- The procurement of three-further Descubierta class corvettes and

three Galerna submarines.
~ Purchase of Harrier aircrarft and ASM helicopters.

- Development of the FACA program (Future Combat Aircraft) with
the evaluation of the F/A-18 Hommet and Tormado aircraft.

- The importance of the "Combat Grande 3" and ."Combat Grande 4" pro=-
grams connected with the air control and alert networks in the
South of Spain and the Canary Islands.

- Spain's intenticn to participate in all the stages of the European
project for a future combat aircraft (ACA).

The idea is to give maximum parcicipation to domestic industry for
which, if necessary, a boost will be given to the procursment of
technology and the know-how required for production in Spain. The

means for determining the access channels to the products and techno-
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logy is summarized in graph no. 1, from which it is seen that there

are four main routes:

- Manufacture under license
- Joint production
- Joint manufacturs

- Qwn R & D

Until recently, the most commonly used of these was manufacture
under licsnse; however, the Plan provides sthat the best way of
getting access to advanced technelogy is through joint production
and joint manufzcture, which may remove some of the most imporiant

problems of manufacture under license(ls).

All this must be backed up by greater attention to R & D at the
local level - with the boost given by the Research Centers - and
by an export promotion policy. In fact, the resources given over
to R & D were to rise sharply from 1985 onwards; similarly, exports
have undergone a substantial increase, from 12 million dellars in
1977, to 332 million deollars in 1983 (at contant values). This re-
presents a significant penetration of markets, from 0,1 % of all Third
World imports in 1977 to 3,8 % of thelr arms imports in 1983(16)9

The main export products are set ouf on Table IT.




Graph no. 1

Applied methodology in Spain for the procurement of a
weaporn system
Technical and
operational spe—
cifications
|
National Production |—— ygg -~/ Purchase from
industry
NO
Possibility of na- 7
tional development |—— YES -—3inational development
i
| [ matiorionn
nat.lon op development
ment
NO
)
A
Purchase
negotiztions .
Campensation by
| Partial/full means of sales of
coproduction Defense materials
other
campensaticns |
Source: Tecnologia Militar no.lU, 1986

The new defense policy is financially backed by a increasing budget
for military outlay. This growth is not reflected in the overall
defense data which, in the period 1980-87, rcse an average of only
1,6 % per annum, in real terms. However, against the virtual stagna—
Hon of personnel payments {up 0,8 % per annum in real terms) and
of goods and services preccurement (up 0,7 % per annum in real terms)
arms procursment items have risen an average of 6,9 % per annum
in real terms in the eighties, with a particulary marked increase
in 1580-83, when the annual average rate of increase was 7.9 %(17).

These are thus the components of the basic situation, on which we

embark on a more detailed description of Spanish militarvy technology.
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Table no.
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Production and exports of imajor weapon) in Spain, 1974-84
Yearof  Flost .Number Exporied
Weapon  Manue Numbes of Weapoa Weapan first yearof
category  [actures employces designation description®  prototype production Planned FProduced Yes No  Comments -
Aireralt  CASA C-101 Aviojet  Trainer/strike 1977 1979 b} | 79 x For Spaaish Air Forod
e requiremsenis iy
120 aircrall
C-212 Aviocar  Transport 1978 1979 360 x Also assemblest by
. Nurtanio, Indonesia
CN-235 Transport 1984 1984 130 Corproduced with
. Nurtanio, Indonesia ;|
aptions from
Argentina, Puerto
Rico and Saudi
Arabia
Acrmoured  ENASA BMR-600 icv 1975 1979 500 x
AMX-3 MBT 1974* 406 Spain obained licancs
from France in 1980
Talbat S.A. M-41E TUA ™D 1983 (983 Shown for the firsd
Cazador lime at Paris Lir
Show, 1983
Ships .M. Bazdn 14000 F-30 Class Frigate 1974 9 3 x 1 500 t displaceinent { |
FFG-7 Class Frigate 198¢ s x  Licence-produéed
with USA
. Princips de Alrerall cacrier . 1997 l x 90, indigenous;,
Asturias ) commissioning {986
5-70 Class Submarine 1975 i 2 x Freach Agosta Class
Haleén Class PC 1980 ti % 857, indigenous
Cormoran Class FAC 1980 6 4 x 370 ¢ displacement
Piranhs Class PC 1981 3 130 ¢ displacement
Barcelo Class PC 1975 é x 135 ¢ displacement
Lazaga Class PC/FAC 1975 6 X 275 ¢ displacenent

———

"Assembly 1974-80

Source: SIPRI arms trade and production registers, taking from LOOSE-WEINTRAUEB (1984)
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THE TECHNOLOGICAL DEVELOPMENT OF THE SPANISH DEFENSE INDUSTRY

The Spanish defense industry has, therefore, undergone a mayor trans-
formation ad, with that, its technological level and its links with other’
industrial sectors. However, before making a more detailed examination
of the arms systems, it must be recalled that the relat'ions of the
armed forces with the n@tmnal economy cover a broad range of possibi-
lities beyond Just arms. In the case of Spain, on-going attention
to a group of more than 300,000 persons requires procurement of
many and varied products. If 1982 is taken by way of a sample,
we are ablé to list 569 army contracts ‘with the widest variety of
sectors, in order to acquire, amongst other things, workshop equip-
ment, plate, tooling, paint, pharmaceutical products, measuring equip-
ment, construction machinery, . furnishings, computers, motor-cycles,
bread, preserves, fabrics, footwear, straw,, animal feed, surgical
equipment, etc.- This year, the number of civilian supply companies
will reach the figure of 877. - )

If we refer to the strictly military field, links with civilian industry
are created basically through a twin mechanism: the partlc::.patlon
of other mdusmal sectors in parts or inputs in military mdustry

.and the civilian application of technology to products developed in

the first instance in the defense sphere. In ordsr to explain some
of these realities adequately in Spain, we have divided the Spanish
military industry into three sub-groupé. the State arms industry,
the standard private defense sector,ﬂ and " auxiliary defense. industries.

The State Arms Industry

Integrated intc the INI group, these companies have a total share
capital of almost 48,000 million pesetas, and sales of some 220,541
million, of which about half go to overseas markets. They have a

payroll of 38,295 persons and plants throughout Spain; they work

‘mainly in the fields of ground arms, aerospace, vehicles, vessels

and electronics (see Table 3).
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The Spanish defense J.ndustry integrated into the INI group has acquired
technological capab:.h.ty by means\)of the procurement of tec hnology
overseas, together with its own R & D processes, begmru.ng the deve-
lc»pment of its own advanced technology products. It should be ment:.on-—
ed that most of these companies began their main activity in the
civilian field:; as time has gone on, and given the scant demand for
their products, together with an increase in the demand for defense
matériel, their military involvement has increased to stand at high

percentages.

The following are some of their most important developments, . parti-
cularly taking account of their relaticns with civilian industry.




Table no.

3

VARIABLE DATA OF DEPENSE INDUSTRY - INI (1984)
rl-‘.qnity ca- Peraonnel Manuflacture Total xport Product ion
pital tokal % Technicians Aren K + D | income (millions) \ Pactories per mon
{millions) umiWieas)t { millions) in miaiiv
- 5B 2,150 3,870 21,36 Armament o4 24,095 14,084 | Oviedo/Toledo P
Ammunition (1981) Corufta/Palencia
Sevilla/Granada
EESA 1,500 hss 21,31 Electronics Y 2,881 130 | Madrid 6,
equipment and {1981} - Barcelona
elements -
EISA 1 ,625 657 2h,35 Professional 256 9 ) 632 2,113 Madrid 8,5
electronics o
- BAZAN 9,450 13,571 23,57 Ships, engiles, 68 76,896 28'309 La Coruiia 5,60
turbines, pms | (1981) ' Murcia
Cadiz
ENOSA 1,500 638 21,31 Optics, preci- 7H 2,204 32 Madrid 3,51
sion mecanics
i -
CASA 4, 485,86 10,037 24,53 Aerospace 1,050 43,365 36,71 Madrid 3.66
' Sevilla
Cadiz
CEDME 575 M6 -— RtD jn Defense| — 1.472 82 | Madrid 3,17
magerials o
ENASA 26,500 8,603 20,9 Trucks, enginesf 2,200 63,956 23,122 Madrid 7443
armourcd vehi-
clea

Source: INI apnual repopts 1984 - Taken from RANNINGER (1987)
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In EMPRESA NACIONAL BAZAN, should be highlighted the construction
of the largest ship in its history ~ the aircraft carrier "Principe

~de Asturias". An originagl US design has been modified and adapted

by the company, and an.important group of civilian companies is

‘participating: ENSIDESA (steels), ASTILLEROS ESPANOLES (auxiliary

machinery), ALCAN and ENDESA (plating and aluminum sections),
TUBACEX (piping), FIBRAS MINERALES {insulation), ANGLO NAVAL
INDUSTRIAL (cooling systems), TUBOS REUNIDOS (steel piping),

PIRELLI and ROQUE (electric wiring), and a further large numbern

of companies.

This company also destines some technological developments obtained

£ A 2

by the military sector into the civilian sphére. Mention may thus

"be made of development on high speed ship forms, studies for

a floating electrical power station, and the project for exploitation
of wave energy, ship structures and propulsion control.

The most important case in recent years has been that of EMPRESA
NACIONAL SANTA BARBARA, and the project for the license-production
of the French AMX-30 combat tank. The participating companies,
with their percentages, are shown in graph no. 2 The actual pre-

e o

i

sence of civilian industry exceeds the estimated percentages, ks 1ce

defense companies incorporate a large number of components from
the civilian field; and 4ll the plant, production line, etc, are

manufactured by civilian industries.

/e
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CONSTRUCCIONES AERONAUTICAS S.A. {CASA) provides other important

examples:

Its C- 212 Avn.ocar, so successful in its military missions, is also
sold for civilian appllcauons. Also, thereis the new pro_ject'.betwéerr
CASA and the Indonesian firm of NURTANIO, for the CN-235, designed
equally for civilian and for military use.

In addition to the %p(rébéments made to the aircraft developed
by it - C-212, C-101 and CN-235 -~ CASA has worked J.n the creation
of a materials laboratory for civilian and m:.l:.tary uses, in the,
development of new materials technology (CASA patent for appllr::atlon
in the civilian Airbus 320 program), the development of a robo-
tized system (for civilian a_:nd military use), automatu:m of the
production line, a project for a wire rolling system, cconeratmn
with Universities and National Bodies, etc. 'I'his is all at the same
time as continuing w:.th mtemat:.onal colla,borauon, with important
foreign manufacturers in botb the c:.v._han and military fields, for’ -

the productlon of components for a large number of aircraft and
helicopters (Mirage FP-1, BC-105, Airbus 300, Airbus 3193, A.‘u:bus
300-600, Falcon 10, Falcon 20, Super Puma, Gazzelle, Boeing B-757,
DC-9, DPC-10). giving CASA international technological prestige.. It
is, as well, collaborating in the space field.

Ep-ﬁNASA cand ENOSA provide less well-known examples. This is the
case of -the improvements made to ENASA's civilian vehicles as
a result of its experience in the military field, and in ENOSA's
optics developments, including microscopes, binocular magnifiers,
telescopes, etc. In both cases, the pdssibi_lity of many of the techno-
logical efforts would be difficult to imagine without the demand
and specifications for defense preoducts and the asscciated captve

market.

N ¥



i8,

EISA and EESA, both in the electronic sector, operate in standard
twin use technolegy, like many others in this referred to below.
The importance of this sector in the new defense-civil industry
relationship 1is seen from the fact that the National Electrom.cs
Plan foresees almost 50 % of cur electronic output going to defense
by the end of this decade.

Through training and the techoological efforts organized, there have
been major advances, with a relatively solid base for emtry to
international markets. It will be shown that there still remains
a great deal to be done, but cne measure of what has been ach:uaved
is found _n m:l.'i_ltary technology offared for export by the INI compa-
nies, and presented in the "Technology Catalog". Table 4 summarizes
this technology.

Table no. 4
OFFER OF EXPORTABLE MILITARY TECHNOLOGY - INT (1984)
Explo- Various Military | Military
COMPANIES |Sives and jarmament | Warships| Aircraft | vehicles| klectro- | Optics Services
Bl ammuni- _ . nics
ton '
Casa - - T 7 - - - -
Bazén - - 8 - - - - 2
Enasa - - - 4 — " - -
Eisa - - - - - 4 - "’“
Eesa 2 4 - 2 - 7 — ==
Enosa - - - - - - 3 -
Sta. Bérbara - == - - . ~ - - -
|
- i
Cetme 14 13 —— — e 1 1 i -
!

NOTE: CASA offers its C-212, C-101 and CN-235 aircraft, and maintenance and overhaul technology. BAZAN has gredudin
technology for aircraft carriers, coastguard vessels, patrol boats, submarines, corvettes, frigates and
ship repairs. ENASA has different military vehicles, and EISA nz2s technology such as automatic kneckdown
target systems, laser telemeters and air traffic control systams. EESA offers mines, fuses of various types,

tranamitters, raﬁlotelepl"ones etc. ENOGA has 3 optical products and CEDRME a wide range of sxplogives, amms
and mmiticns developed in its laboratories.

{Source: RANNINGER 1967)
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These results are the outcome of a relauvely large mvestlgatlon program

by these public companies. In spJ.te of the difficulties in securing
exact data that are up to date, some aspects of their R & D activity

may be summarized as fo]lows:

- All assign singificant sums to R & D, whlc:n is in contrast to the
average situation of Spanish private industry.

- In general, they spend rather more in the:: own R & D than on
acquiring overseas technology; this too is a character:.stlc whlch
is different from that of the typical Spanish company.

- There is a clear relationship to be seen between R & D efforts
- and a rising export level.

i

Finally, there are two structural features of these companies which
we think are of interest for their implications for the strategic deci-
sion-making process., In the first place, the mejority are 100 % owned
by the INI, with the important exception of CASA, where different
foreign aircraft producers have 26 % of the share capital. The second
refers to the INI defense companies participation in other local and
foreign companies; table 5 is a summary of this participation, high-
lighted as an imporfant complement both to their production capacity
and to their export capability.



COMPANIES OF

Tabla

no.

5

INI-GROUP HAVING PANTICIPATION

IN EQUITY OF OTHER COMPANTIES

Source: RAMNINGER (1947). Primary data taken from various annual repcrts of INT

| O EQUITY IN NATIONAL COMPANIES IN POREIGN COMPANIES
CAPITAL
(MILLIONS) NAME MILLIONS p4 NAME MILLIONS 4
58 2,150 SB Sistemas 8 50 — - e
Defex 412,5 10,2 - - —
Placencia 1734 H
EESA 1,500 I-Cuatro 103 100
Piher 238 34,373 L _
Isel 40 20 -
Iinfoleasing 1,775 5,463
E1sal 1,625 Defex 812,5 | 10,2 | Selesmar 2.5 (Pounds) 20
Piher 238 35,34
Isel 4o 20
Infoleasing 1,775 5,63
Eria 100 2,8
F 1
RAZAN 9,40 Astillerc G. S.I. Repara-
Canarias 2,4 100 ciones 14 (US-$} 50 -
Delastres 602,5 | 80 | I.5.8 0,056(Deutsch  1%2€
Defex 412,5 | 10,2 | Bazen, Brasil Mark)
20(Cruceirosy 100
oS4l 1,500 Defex $12,5 | 10,2
Piher 238 6.3
Isel 40 10
Mischiatti 0,1 | 10
CASA | 26,500 Purolator 57 33,33 | Adrcraft Techrol. |6 (US-$) 50
Marconi Espari. 0,05 0,2 | Casa, Usa 0,5 (French | 100
Defex 412,5 Francs)
10,2
Chadesa 181 19.34
Arianspace 120 * .
1,8
§ Camercial Pegaso 100 100 | Pegaso Chile 726 (Pesos) 99,58
L omasA 485,86 sorea 20 1 i Pegaso Autcmatri-
. . i | t | -es 42,2 (Pesos) 99,52
- 1 | Yatacds 55 | 100 | Hisp. Venezolano 25 (Bolivares kg
| | Finane. Pegaso 100 100 | Desarrollo Ind.  |46(Bolivares) 49
{ Enasa Internac. P 1,700 1 81 ! pegaso France 741 (French
! | | I Franes) 100
. ! | i
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3.2 The Standard Private Defense Industry

Table 6 shows the civil sector defense product manufacturers. On

[,

_occasmns,' these companies acqu:_re overseas _technolegy J.n order to
have acces to new manufacmrlng lines but, J.n general they do “ s’e:ék
to mtroduce thelr ownhs.mprovements In the technologlcal feld where
these industries operate - they do not __usua]._ly _mcorpo_rate_ the latest
technology;..and_ their activity may be summarized in ____termsr of. small
arms, e_'xp,losives, medium and large gauge munitions, and mortars

with their munitdons.

The  technology developed or acquired for the rnanufactu:;e of theJ.r
products is not usually applicable to the c:.vil sector, (:aém :ch:j.s techno-
logy is usuall.y very. .Sp_ec:nﬂca_lj.y for the _mum*aops sector. Thus the
effect of these indusitries on the growth of the civil sector can be
Seen 1.1'1 the jobs created, numbering some 3.000.

A




Table no. 6

PRIVATE INDUSTRY TYPICALLY OF DEFENSE (1982)

Source: RANNINGER (18871

, . . General use| Export of
Equity in | Personnel Annual
. ; cturei0f techno-!Defense
| COMPANIES millions total iﬁl]ej .Soé'g Factories Manufa ellogy produc:*‘cs__
358 819 Guernica [Pistols -
Astra 140 Lugo [revolvers own
Esperanzd 30 428 T d - mortar grad own {estimatad)
nades
- Aircraft —
208 350 159 2,047 Burgos homb char-
' ges and own
artillery
cartridges
<pal ——— - - Vitoria |various 6,000
Exp Defense OwWn
materisls —
& 616 -
192 1,000 | Zaragoza |Grahade ,
Instalaza >40 2 g launchers, | own
various
ammae
0 250 653 Vitoria [(Handguns, -
Llama 16 rifles own
placencia 173.4 463 1,588 Andcain Ant;aa.;-;:;aft own/
material foreign
star 490 340 720 Eibar |Pistols own o -
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The Auxiliary Defense Industry

It can be said there is a large number of civilian companies supplying
dvﬂian materials- to the Armed Forces; in these cases, the Sparush
Army is an important recipient of products from the civilian area,
and_gives over a large part of its budget to the acquisition of thesé
~materials, thus re-investing some defense expenditure in the civilian
field,

Table 7 classifies the 83 most important Spanish auxiliary defense

ccmpa.nles, they are divided into sectors according to actlvlty(zo)

It is featu::e of these companies that, g_f’;en, they have the latest
technology ava:l._able- of particular note is the R & D work done by
ISA (auxiliary aviation mechanics components),. AISA (aeronautics compo-
nents), ARESA, (Surveillance launches and study of new materials),
ASTILLERQOS VIUDES (a variety of vessels), TALB_C_}T (tank conversion
technology), CECSA. (design and production of a' variety of electronic
equipment), CHACONSA (a hovercraft, in collaboration with the Navy},
GAELICO (its own alpha-number equipment system), HISPANO RADIO
MARITIMA (radic-telephones and radars), RYMSA (different types of
antenna), SAINCO (tactical combat simulators), SENER (laser guided
bombs}, etc.

It should be pointed out that the technology developed or ac_quired
by these companies for application in the output of military products
is also wused for. .producfion intended for the civilian sector, as is
the case with almost all the companies referred to proviocusly.

Some companies manufacture under license, as is the case with the
AMX-30 combat tank element suppliers AISA (brakes and shock absor-
bers), CETASA (precision gears), UGO ({gearboxes), FORT-70 (clutch
neusing and  discs), GAMESA (miscellanecus components), éfc. Table.
no. 7 shows those companieé which generally use foreign technology
for the production of their materials.

T
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Others, with part of their share capital foreign owned, have easy
access to technology developed by their parent companies - MARCONI
(76 %), SESA (57 %), BRESSEL (73 %), MOTOR IBERICA (55 %), LAND
ROVER (47 %), FEMSA (98 %}, PIRELLI, TUDOR (25 %), etc.

However, in many of the above cases, it can be seen that the techno-
logy level reached has been the result of assimiliation of technology
acquired overseas which has enablad the company to obtain its capa-
bility. One of the most significant cases is CECSA - COMPANIA DE
ELECTRONICA Y COMUNICACIONES, S5.A., which began its operations
by collaborating with foreign companies rich in the latest technology
in the military electronics Ffleld. With a team of 50 engineers and
200 specialists, it has achieved parallel R & D which enables the
company to make highly qualified electronic defense systems.




~

Table no. 7

COMPANIES COLLABORATING IN DEFENSE PRODUCTS (1982)

J;

P

Na Equity % foreign Annual Manufact., |Manufact, 1Services/ USE of Export of Pzwmen?t“
AREA location [actories] capiftal |partic. in| Personnel {lnvoicing | of campo- |of end technical | foreign Defense H+D
‘ equity ca- 1982 nents products support technolo— | products
pital millions By
MILITARY AFIO-
NAUTICS
Aerondutica Ind. |Madrid 1 100 0 219 39 YES YES YES YES - -—
PARTS FOR ARTI-
LLERY AND ROCKETS
forjas y Aceros |Reinosa 1 2,772 0 2,268 7,073 YES YES NO NO — -
Gamesa  ~ Vitoria 1 Wy 0 350 1,519 YES YES NO NO — -
Tasa Jluesca 1 240 0 225 | 671 NO YES NO NO — 0
i

SHIP CONSTHUCTION ‘
Astilleros Reundi- ) .
dos Barcelona 1 15 0 74 240 NO YES NO NO 35 ——
Astilleros Rodmannl| vigo 1 _ — 84 203 NO YES HO NO 69 —
Astilleros Viudes | Barcelona 1 — _— — — NO YES NO LNINCWN — —
Astilleros Celaya | Vizcaya 1 _— -— —_— —_— NO YES NO UNKNOWN — -_—
Chaconsa Mumcla 2 58 ) 0 82 439 NO YES NO NO — —
FLECTRONICS-OPTTCS -
Cecsa Macirdd 1 500 0 255 i R 100 YES YES YES YES — —
Incosa Madrid 1 _— - — —_— YES YES YES YES —_— -
Burotrdnica Maclrid 1 90 0 130 1 ,063 YES YES YES UNINOWH — —
Gaelico La Coruia 1 e o — — YES YES NO NO — —
Marconi Madrid 1 1,404 76 2,900 7,958 YES YES YES YES - 302 !
Rymsa Macrid 1 30 0 43 213 NO YES NO LAKNOWY — — l‘
Hadair Madrid 3 9 0 ho 97 YES YES YES NO — _—
Sesa Madrid 5 3,065 75 15,937 38,663 YES YES NO YES - 1,690 j
R+D IN ARMAMENT
Dytasa Madrid 1 - e — NO —_— -
Sener Madrid 1 1,028 0 1,150 UNKNOWN - -




wiual Manufact, {Manufact, |Services/ | USE of Export of Payment
Location 1‘§cntor-1es gg;itgl iaf;?{fci‘gr ;n Personnel i?lvoiciug of compo~ |of end technical | foreign Defense M+ D
AREA equity ca- 1982 nents products support technolo~ | products
pital millions : gy
ENGINEERING-SIMU- ’
LATORS
Cecsa Madrid 1 500 0 255 1,100 YES YES YES YES _— -
Eria Madedd 1 75 0 116 325 NO HO YES YES — -
Sainco Madrid 1 250 0 640 1,749 NO YES YES YES - -
AMMUNTTION , POWDER
Amado Laguna Rins{ Zaragoza 1 — — — — YES YES NO UNINOWN 48 —_
Bressel =~ Madrig 2 725 73 1,407 3,013 YES YES NO YES - —
Plasticas Oramil |[S,.Sebastian 1 30 0 94 276 YES YES NO UNKNOWN 24 -
Facx Madrid 1 25 0 14 © 208 YES YES NO UNKNOWN - -
Forgasa Orense 1 1,065 0 ios 1,100 YES YES NO UNKNGIN - 0
Lecea Vitoria 1 12 o 27 67 YES YES NO NO — —
Pirotecnia Oro-
quicta Navarra 1 50 0 26 750 NO YES HO NO —_— -
ERT (Div. Explos. }Madrid T 16,260 0 1,890 , 10,593 YES YES NO UNKNOWN 2,20’! i
MITITARY VEHICLES
Talbot Madrid 1 —_— — —_— —— YES YES YES YES — —
Mobor Ibérica ‘Barcelona 6 h,g42 55 8,501' 39,396 NO YES YES YES —-— 1,023 |
Land Rover Madrid 4 1,730 LY 1{,‘!’]7 18,500 NO YES YES NO — 217
Macosa Barcelona i 725 0 3’086 12,569 NO YES NO NO — —
— STUDY OF AUXILIARY ARMAMENT INDUSTRY
AUXTLIARY AERO-
NAUTICS .
Confecciones In-
dustriales Madvi-
leflas Barcelona 1 i 0 13 171 HNO YES NO NO - e
Pessa Madrid 8 5,202 98 5,605 17,400 YES NO 1O UNKNOWI — 362
}\Qgégl.lbsjd'db Sevilla 1 hijo 70 870 1,966 YES NO NO UNKNOWN 600 0 .
Maarsu Madrid 1 —_— _— - — NO YES NO UNKHOWRH — _— &
Pirelli Barcelona 4 h, 600 98 5,008 19,239 YES NO NC YES - 20




T ‘ wwal Manufact, | Manulact, ]Services/ | USE of Export of Paymoent
ARIEA Location fel;lcqtor'ies %231{2{1 z})ggfcif;! ;u Persotuiel i?:vé)ici:g of canpo- | of end technical | foreigm Defense B+ D
) equity ca- 1982 nents products support technolo- | products
pital millions gy
ELECTRICAL ARFA
Conductores Eléc—
tricos Roque Barcelona 1 - - _—— —— YES NO NO UNKNOWN - 3
Control y Aplica- .
clones Madeid 1 9,950 0 2,300 9,950 YES YES YES INKNOWN 3,450 8
Fanya La Coruba 1 50 0 85 338 YES YES NO NO — —
Gelter-Ringsdorf § Madrid 1 50 40 139 326 YES NO NO NO — -
Indar Madrid 1 hg 0 80 707 NO YES YES NO —_— -— ;
Jema Lasarto 1 123 0 78 324 NO YES NO UNKNOWN —_— - |
Tudor Eﬂadvid 4 3,215 25 2,816 12,021 YES NO NO UNKNOWN — 7o
AUXTL , ELECTRONICS )
Keclkrific, del
Norte Macdeid 1 300 0 2,340 6,562 NO YES YES UNKNOWN - -—
Elbasa Barcelona 1 135 9 104 413 YES NO NO UNIKNOWN — —
Electrdnica Boar | Madrid 12 0 h2 2 YES NO NO UNKNOWN e —_
Hispano Radio Ma-
ritima Mactrid 2 Loo 0 501 1,755 YES YES NO UNKNOWN —_ —
Industrial Elec-
trdnica Madrid 1 13 h6 24 - 107 YES NO NO NO — -
Piher Electrondical Madedd 1 70 0 258 2,150 YES NO NO UNKNOW — 78
Secoinsa - Macdrid 2 2,480 25 651 22k NO YES YES UNKNOWN - -
MECANICS
Bendibérica Barcelona 4 Th2 65 2,195 9,942 YES NO NO NO - 163
Cetasa Blgoibar 1 71 0 252 810 YES NO NG LINKNCGWN — —
0 Vitoria 1 220 0 276 819 YES KO NO YES - —
Fort-70 Zaragoza 2 100 0 140 Lo YES NO NO UNKNOWN — -—

L
-




1 Ha Equity A forelgn Annual Maymfact. YManufact., |Services/ USE qf ixport =f ' aveit I{
. Location Yactories capital |partic. in| Personnel {invoicing | of conpo- of end technical foreign Defeise ; PN T
AREA . equity ca- 1982 nents products | support technolo- | products |
pital millions By

METALLURGY
Adaibra Barcelona | 90 0 i75 643 YES NO NO UNKNCWN ~— —
Tubacex Liodio 2 2,304 0 1,121 11,794 YES NO MO UNKNOWN - 20
Indox ILérida i 79 0 128 653 NO YES NO NO — —
Acesa Vitoria 1 — -— e —_— NO YES NO LNKNGWN - —
Maquinas Coser .
Alta Eibar 1 125 0 1 ,25{] 3 ' 216 YES NO NO HO — 39
Nueva Montaia
Quijano Santander 2 3,083 0 2,250 :ﬂl ’960 YES YES NO NO — 10
Talleres Arago- :
neses Zaragoza i 185 0 87 . 234 YES HO NO NO — 5 1
ATXTLIARY SHIP
CONSTHUCTION
Auxitrol Mactrid 1 5 0 53 220 YES NO NO HO —_ 0
Ehroacero Zaragoza 1 H 0 240 1 ,250 YES NO NO NO — —
Gruber Hnos. Vizcaya 1 75 o 110 —— YES NO NO NO - -
MM Rarcelona 1 ] ’2119 3 2 )658 10,053 YES NO NO NO _— 68
Navalips Madrid 2 60 50 140 1,005 YES NO NO NO - — —
Nemrod Metzeler | Barcelona 1 — - —-— — YES NO NO UNKNOWN — ~-=
VARIOUS PRODUCTS
Autégena Martinez] Madrid 6 304 0 304 1.772 NO YES NO NO —_ ]
Adtor Vizcaya 1 28 .0 118 338 NO YES NO NO 146 -—
Esab Ibérica Macrid 1 240 _?5 289 ; 1,471 YES NO NO UNKNOWR e 16
Fimesa Madrid i —_— — —_— — NO YES HO NO —— —
Gomy Pontevedra i 125 0 130 650 YES NO NO UNENOWN _— -
Incdustria Cor~
chera Bertran Geiona 2 T 0 209 749 YIS NO NO UNKNOWH — —
Manufacturas
Carrero LEemna 1 0,6 0 12 — YES NO NO KO — —

b



N Equity |% foreign Annual Manufact. |Mafact. [Services/ | USE of Export of | Payment
AREA Location [actories capital |partic, in| Persomnel Jinvoicing | of compo- |of end technical | foreign Defense D |
' equity ca- 1982 nerits products support technolo- | products
pital milliona A

CHEMICAL PROIMCTS
Barnices Valenting Barcelona 1 koo 50 £01 ULy YES NO NO NO UNKNOWN Hiy)
Brugarolas Barcelona 1 16 0 112 776 YES NO NO NO UNKNOWN —
Glasurit Madrid 2 328 99 701 4,950 YES NO NO NO UINOWN -
JHoechst Ibérica Maclrid —— ——— e — — YES NO NO NO UNKNOWN -
VARIOUS VEHHCLES
Fruehauf Madrid 1 250 0 250 1 1688 NO YES NO NO YES -
Mercedes Benz . Madrid 1 l ,}76,9 54 3,929 2'1,"11 NO YES NO NO YES 263

TOTALS 135 82,239 83,643 330,553

RONWINGER Cas H

Source: Own - made-up fron data received. from companies
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sector groups a major set of companies which are,

yet again, a clear examples of the application of military technology
in the civilian field. The following can be singled out from amongst
the most important:

*

CESELSA:

SAINCO:

TEKTRONIK:

'C.D.E. ELECTRONICA S.A.:

ENSA:

EUROTRONICA S.A.:

PAGE IBERICA:

OTEMA:

Radar systems, flight simulators, using
its own technology, or technology de-
veloped in cooperation with the Uni-
versities.

Automatic coperation simulators, compu-
terized electronic systems, remote con-
trols.

. a mulitmational. Graphic data process-

ing, communications, digital products
and measuring instrumentation.

Rectifiers, converters, power supplies.
Local technology.

This company belongs to the group by

CESELSA. DirectHion finders. The com-

pany has its own technclogy.

Communications, elsctromedicine, na-~
val electronics and teletransmissicn.

Radiocommunications units and units
for Air Traffic Control.

Mobile radio-communications, repea-
ter stations, ground-to-air equipment.

From expierence outside the electronic sector, mention should be

made of the company CHACONSA which has, on order from the [Defenses

Ministry, developed an amphibjous vehicle on the basis of a project

for research into vehicle technology on air cushions, known as hover-

craft, and with possible civilian applications.

voff e

3




31.

3.4 Current Defense Programs and their effect on Civilian Industry

“Table 9 shows the main programs for defense which as a whole, e\:ceed

one thousand bﬂln.on pesetas For the most part, this financial eﬁort
goes overseas, as local industry lacks the technological capability
wh:Lch is ab.le to meet the needs of the Spanish armed forces; the
most favorable case is that of EMPRESA NACIONAL BAZAN which is

able to meet 60-70 % of its programs.

It seems that, in this situation, the decnslon has been to import
the foreign technology which makes it poss:n.ble to manufacture as
much as possible in this country and, in the cases where this is
not possible - as in the FACA program - to raise trade compensatiocn
as far as possible, even to including non-military industry.

One of the most important problems facing the companies for partici- -
pation on betier terms in these programs is the lack of planning
by the Ministry of Defense which, when it announces its decision,
leaves virtually no time in which to adjust the local industry - and: -
even less so in order to compete with the big international companies.

On the other hand, there is clearly a very low level of participation
by private lccal companies, which reduces the capacity to spre»ad
the impact on the industrizl network.

The development of these new programs, and the formula used, will
mx‘;clve a major increase in the level of techno.u:aglcal complaxity
in military matériel which, because of the capacity of our industry,

will mean a reduction in the rate of national supply. This means

that for some industries the future loo,s somewhat bleak and it will
fbe difficult to speak in this country of a real military-industrial

complex such as may exist in more deveoped countries.

o




Takle no. 9

MAIN DEFENSE PROGRAMS AT MEDIUM TERM
oA
Available N NATIONAL AVAILABILITY OF [PARTICIPATING COMPENSATIONS FINAL TECHNOLO-
Program }?‘l;%g%};lsm ALLOCATED | MANUFAC- |TECHNOLOGY NATIONAL TO TAKE PLACE |GICAL RESULT O}
pesetas TURES TRANSFER MANUFACTURER MANUFACTURE
Project 325;000 McDonnell NO Flight simulator/ jCASA/CECSA us-$ 1,800 miliond IMPORT WITH
FACA {USA) automatic analyser ' 1981 SCARCE NATIONAL
stabilizer/leading PARTICIPATION
edge flap/leading
edge extension
Antitank 30,000 not yet de- NO Planned for missileg Santa Barbara or |Planned Probably: NATIO-
missiles cided Talbot NAL MANUFACTURE
possibly WITH FOREIGN
TOW or HOT TECHNOLOGY
Antiaircraft 35,000 |Euromissile NO Engine, 6000 ‘war |{Santa Barbara {12,500 million NATIONAL MANU-
missiles { French- heads,’ parts, ENOSA pesetas FACTURE WITH
German) chassis, mounting | EISA FOREIGN ‘TECHNO-
) LOGY
Helicopters 118,000 not yet de- NO Planned CASA Planned Probably: IMPORT
cided new national WITH SCARCE N~
manufacturer TIONAL PARTICI-
- PATION
Tanks ' 130,600 not yel de- NO Acquisition of Santa Barbara unknown Probably: NA']‘IO--V
cided technolegy planned NAL MANUFACTURE
for national manmi- WITH FOREIGN
facture TECHNOLOGY
Other pro- 400,000 not yed deq YES Planned BAZAN unknown Probably: NATIL
grams cided {60 to 70%) NAL MANUFACTU' ¢
{ various WITH INCORPOR:.
ships) TION OF 30% I -

EIGN TECHNOLM

Source: RANNINGER {1987)




‘3.5 Other Considerations on the Technological Standard

So far, some of the main technological achievements. have been set
out of the Spanish military industries, normally by means rof a combina-
tion of technology jmportaﬁon and- their own research efforts. In large
part, these achievements are reflected in the sector's export rhythm. ’

However, there are other important elements which must be taken
into account in assessing the overall situation of the sector, since
the trxuth is less positive than might by thought from the picture
painted above.

In the First place, the general technological. level of the products
can_be_classified as_medium-to-low, if it is remembered that those
of better quality.are made under foreign license ({ as is the case with
some frigates, combat tanks, etc.}. Evidéﬁcé of this relatively low
technological level is in the small number 'of patents produced by
Spanish compamies in the field, and in their content. Tablel 10 is
highly illuminating in this sense. o

A major cause of this situaticn is the )redu;:ed R & D potential.! In
particular, it must be borne in mind that, notwithstanding the progress,
the situation in the research centers leaves much to be desired,

for the following reascns, amongst others:

Lack of resources in technology research centers
~ Low proportion of high-qualification staff
/' - The absence of a research personnel training policy
- Low level of funds and subsidies from the government

- On occasion, poor distribution of governmment funds which have
favored the companies over the research centers which, neverthe-

iess, do take a longer term view.

- Low level of cooperation between Militarvy and Civilian Research
Centers.

~ The lack of electronic research laboratories of some scale.

VI
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no. 10

PATENTS OF THE ARMAMENT NATIONAL INDUSTRY
(Until December 1283)

34.

NUMBER OF :
COMPANY PRESENTED TITLE SORT OF PATENT APPLICA UNDER USE
PATENTS TION
APPLIED PATENT
FOR TATE
CASA 2 -Mamfacture of mono- | Letters patent 2.12.83 Unikiowt
lithic pieces
~Aerodyruznic profile Model of utility 24,11.78 Adnitted
EESA 2 -Proximity fuze Letters patent 15.07.80 YES
~Chrenoelectronics fuze| Model of ugitigy 16.07.80 Under procesa
ESPERANZA 19 -Perfectioning of fuzes| Model of utility 20.09.83 Unknown
-Matrix proyectile Model of utility 20.09.83 Unkniown
~I1luninating grenade | Model of utility 20.09.832 Unimown
~Perfection of projec- | Model of utility 20.09.83 Urndqiown
tiles
-Improvements in pro- | Model of utility 20.09.83 Uniaiown
Jjectiles
-Perfection of mortars | Letters patent 4,09.68 YES
-Perfection of mortars | Letters patent 4.09.68 YES
~Perfection of fuzes Letters patent 19.08.67 YES
-Improved fuze Lettera patent 19.04,67 YES
-Fuze expleding in air | Letters patent 9.02.78 Acmitted
~Grerade exploding in | Letters patent 3.02.78 Acmitted
air 3
-New mortars grenade Letters patent 9.02.78 Admitted
-Bage for mortar Adition. certif. 7.11.80 Under process
~Improved Sase Letbers patent 17.05.80 NO
; -Mechanical fuze Letters patent 20.04.79 Admitted
i ~Mortar fastening Model of utility 7.07 .80 Under process
~Mortar elev. and fold-f Model of utility 7.07.80 Under process
ing
-Subealiber mortars Model of utility 29.01.77 YES
-Layont of mortar ele- | Model of ugility 4,11.75 Fxpired
ments
AL 3 -Perfection of hand- Letters patent 19.05.69 YES
grenades
~Improvement of con- Letters patent 1.02.73 NO
tainers
-Hand grenade Model of wtility 10.09.70C YES
STAR 3 ~Perfection of sights Letters patent 15.03.69 YES
-Perfection of rifles | Laetters patent 27.06.69 YES
-Security device Model of ugility 18.11.75 o
INSTALAZA 6 ~Firing device Letters patent 9.06.82 Unilmown
~-Improvem. of fuzes Letters patent 10.05.82 Uniciown
-Perrection of igniters| Letters patent 3.08.67 YES
. ~Improvem. of grenades | Letters patent 28.02.77 YES
! ~Improvem. ol grenades | Letters patent 5.11.79 YES
—fertuction of grenades] Adition. certif, 5.11,78 ¥ES
I
LLAMA b -Layont of pistols Model of ubiliby 13.12.90 Urdagwrt
~Parfecticn of {ipre Letters patent 30.07.79 YES
! arms
-Pistol firing Medel of ubility 22.4.74 2]
~Hammer Modsl of utylity 30.12.71 2403
TALEQT 2 =Tankhunter Letters patent 21.04,83 Unikniowt
=Tanikhunter letters patent ¥.05.83 thigown
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_According to this considerations, there is room for doubt as fo
whether, in a country such as Spain, the effect of_ military activity
in the technological field can generate a ,cons_idérabl.e. driving _force
on civil technological applic_ations. We have seen examples where
this is the case, but it cannot be generalized throughout Spanish
arms production as a whole. There have been some achievements
untdl now, by which the industry benefits more than before from
defense programs, but the situation is not so positive in the field
of the generation and dissemination of technology.

The - official response will probably consr:‘t of the promouon of
jomt—-pmductmn and manufacture, as po:mted out above, so giving
new and more direct access to new technology. However, not every-
thing is positive in this sphere,_ either, and the following are

some of the dlsadvantages(zz)

~ fThe lack of adjustment to the level of other participants makes
it very difficult to rationally and optimally assimilate the techno-
logy to be transferred in joint-production programs.

- The difficulties in participating in the most advanced elements
may turn the companies into mere subcontracters at first, leadj_.ng
to a marginal position in the subsequent removal. This is | parti-~
cularly dangerous if péiticipation in some programs, decided
on for political expediency, means that the few Spanish companies
able to participate must relegate other projects of their own
widcn, while, overall, less sophisticated i:echnologically speaking,
do however enabls the company to enter key fields and global
developments. The most ~ revelant example is CASA's 10 % share
in . the European Fighter Aircraft (EFA}, and the suspension
of its AX tactical aircraft project.

Finally, it cannot be forgotten that the need to resort to foreign
technelogy is not only being covered by direct access but that,

on many occasions, use has been made of technology transfer agree-




Table no. 11

TECHNOLOGY TRANSFER CONTRACTS IN THE MILITARY INDUSTRY

TOTAL ; FINAL PROS COMIPO- USE OF TECHNI~ |TECHNOLO-[ QRIGIN QF PRODUC-
CON=- DUCT MANU+{NENTS MA-{PATENT, CAL GY TECHNQLQOGY | TION PRE-
TRACTS jFACTURE NUFACTURE|LICENSE |[SUPPORT|DCUBLE USE] MISES

NAVAL INDUSTRY 1124,130,24,51

Bazan . : 43 10 25 4 4 33 33,2It,5F, L&y,
IN

San Carlos 2 2 i iI, 1A

Astilleros Espa- 1 1 1 il

ficles N

ELECTRONICS

INDUSTRY

Eisa 8 g 3 77, 18

Eesa 4 2 2 2 3F, 1I

Cecsa 1 1 1 1U

Sener 1 1 1 ip

Marconi 1 1 1 1la

Bressel 1 1 lu

AERONAUTICAL

INDUSTRY

Casa 25 3 4 5 13 13 10U,81,4F,3A

MILITARY VEHI-

CLES

Enasa 20 2 g 2 7 11 2H,1It,28u,51 2
4F 40,18, 1A

ARMAMENT

Santa Barbara 3 1 1 1, 2F, LA

Llama 1 1 1 1x

Barreiros 3 3 1 2U,1H 2

Lagura de Rins 1 1 . 1 1F

TOTAL 115 20 57 13 25 70 .4
B = Brazil Su = Switzerland It = Iftaly P = Polard H = Holland S = Sweden
N = Narwege 4 = Japan F = France A = Germany U = U,5.A. I = United Kingdom

Source: RAMNTNGER (1987)

ments, the problems of which we have already commented on. Table

11 shows a summary of the main contracts carried out by the défense '
companies from 1974-1984. We may draw the following conclusions:

.

ll-{ The INI group companies are the ones which have concluded
most agreements, as a result of the lower technological level

<
of the products made by the standard civilian defense industry.

do~

System

component production contracts predominate,

a major weakness in the structure of the Spanish industry.

.-

61

indicating

$ of all the agreements can be-classified as for "double-use"

technology, 1. e. for use equally in the military and civilian

vl /e
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spheres, This is,_ on the one _i_land, a positive factor, since
it may allow for a greater dissemination of training in technology,
but, on the other hand, ther may be severe limitations in times
of political tension, raising. major problems of continuity and

4.~ A reduction is being noted in the rate of new contracts over

recent years (20 from 1979-1984, as against 94 from 1974-1978),
reflecting two important facts; on the one hand, a certain techno-
logical assimilation by some companies and, on the other, a
change in matériel procurement policy and R & D promoti;ﬁ?_

which were referred to previously.




4.~ CONCLUSIONS

It has been our aim to discuss simultaneously the type of access
to foreign technology that the Spanish defense industry has had._,
and the civilian implication arising from this. We also thus wished
to see if it were possible to extract any more general findings
for gquidelines for a technology transfer policy which needs revision.

From the above, some .positive. achievements are revealed, e. g.:

1) State policy has made possible a substantial change in the si-
tuation in the defense industry over 15 vears. It istrue that it
is a special sector, given the government's capacity to directly
influence it, even applying force, as is the casse of the pubh’r:lﬂ
corporations, to some extent. However, not all fields where there
from clear technology promotion policies; examples include trans—
port,. communications, mining, etc. : -

2) The means of access to foreign technology have been better adjust-
ed to the industry's possibilities and requirements. Once more
here, the government's presence and its negotiation possibilities
have had a positive influence not seen in other J.ndustr:i.al sectors.
But the lesson is there, insofar as the political will can improve

the conditions for obtaining technological resources.

3) For this to Happen, a basic factor has been the institutional
adijustment inside the administration in the gearch for,.efﬁic_;;i,ggcy
which, unfortunately, represents an exéept:i.on in the Spanish
administration in the seventies and maost of the eighties. The
positive role played by the DGAM might be an example to keep
ih mind in other public domains when it comes to rationaj_i_z;'_.zj.g

the capital geeds feld here.

ol
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5)
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The tréining process has been very important for the technologi-
cal adaptation on the basis of imported technology. Once more,
one structural elements seems to be findamental - the availability
of a domestic industrial base which .is able to make this assimila-
tion. This contrasts with the trends in other industrial sectors,
which have based their modernization policy in technology almost
entirely on the introduction of multinationals.

The spin-off "effects to other sectors and companies has also
been a result of the institutional way in which cooperétion has
been planned. Thus it is possiblé in some way and to some
extent, to direct the effects of development and the dlssemmatlon
of technology .

However, obviously, not all the consequences are positive, and
k)
the following should be included in the less favorable balance:

1)

2)

*

Despite the improvements referred to, there stﬂ.lr remains plenty
to be done in the area of planning, suﬁ&c:.ently in advance of
government action. In fact, the delay against our industrial net-
work -~ not only in connection with defense - makes it necessary
to have Stafe plans for the purchase of equipmeht somewhat
in advance, in order to take the necessary steps and try to
obtain maximum benefit for this industry. Otherva;se, the da.s—
advantage against the large multinational firms is aggravated

The size of the industry associated with defense in this country
does not make it possible to think of it as a driving force gene-
rat:Lng notable effects for the economy as & whole. We are not
advocabng an Iincrease in Spanish military industry, nor do we
deny the existence of positive effects: all we wish to make
clear .is that the future of our industrial development cannot
rely only on a military "push", so that we must look for other
sectorial action and possibilities.

VAEE
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3) While we may not deny that the form in which access has been
had to some foreign technology  has created positive effects,
we may not ignore the problems which have existed, such as

the tr:ansfer of obsolete technology, making exports difficult,

S e e,
e -

the paruca.patlon in. rnargmal parts .of projects, etc. There is
p.r:obably no miraculous formula, but the example of the AMX30
tank, and its lack of operabmty, should point down wrong paths
~which should no to be followed again. |

4) While it is rememberad that, in recent years, the attention given
to R & D at the local level has improved, it is undeniable tha"
its potential is as yet scant merely in comparison with our
own industrial potentlal In this sense, the defects pointed to
in relation with the state of the research centres should be
a matter for solution on a priority basis, in order to provide
.better access to technology from overseas at the same time as =~

constantly improving our own capabilities.®

! Of all the matters comnected with R & D, probably the most important
.] .‘
{ in the long term is the training of qualified personnel.

There is a field of agreement which warns that the defense industry
in this country has reached a certain ceiling, not only in its capacity
to meet domestic demand, but also in exports. The new situation
of the modemization of the aArmy and of integration into NATO,
as well as the need L overcome the crisis once and for al and
to face up to the challenge of admission to the EEC -~ define a
radically new panorama in which past experience must serve for

more accurate decision-making.

The basic problem is in the high political content of the subject
of the military industrial sector. From a genuine perceived anti-
militarism (due in large part to the on-going major soclal needs
of the Spanish economy)}, to the need for stable relations between

the military structure and civilian society, and including the novelty

YIRE
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of our democratic experience, all these are aspects which affect
the decision-making function.

el /o




10.-

On this matter, all availabel studies are agreed, including OECD
work on technological efforts. Amongst others, the following may
be consulted: PAVON & GOODMAN (1981), MOLERO (1983a) (1983b),
OECD (1975) (1984), and BRANA, BUESA, MOLERO (1984).

See e.g. BUESA, BRANA (1979) and CASTELLS et. al (1986).

It is not possible to go into this matter further hére but there
is ample literature, including MUNOZ, ROLDAN and SERRANO (1978),
BRARA, BUESA and MOLERO (1984), BUESA and MOLERO (1983) and
BUESA (1982). |

Of particular note are the successive OECD reports. See those re-
ferred to in note l.

T_h.is is obviously a generalization and we d¢ admit that some compa-
nies have been able to pursue more consistent policies which, with
tHime, has led them to acquire a sertain know-how of their own
which means that they can operate ‘on certain of the intemational
markets. There is a text on the low technological assimilation from
the employver's association itself {CEQE 1980).

See BUESA (1982) and BRANA, BUESA, MOLERO (1984).

See Decree 41571965 of February 25th. See BUESA (1985) on the
evolution of official technology imports policy.

See BERMEJO (1967} and UNCTAD (1974).
The basic legal provisions are Decree 2343/73 of September 21st,
the Ministerial Order of December 5th 1973, implementing that Decrae,

and the Order of July 30th 1983 amending the earlier one.

A comparison of the standards can be found, for 1973 and 1981,
in BUESA (1985), P. 5.




11.-

12.-

13.-

14 .-

15.-

16.-

17.-

18.~

18.-

20.-

21.-

22.-

See Article 2 of Decres 2343/1973.

Included in BUESA (1983), Pp. 6 and 7. On the rate of import of
foreign technology, see BRANA, BUESA, MOLERO (1984) Pp 296 and
299. On the content of agreements following the 1983 Act, see SANCHEZ
(1984).

SANCHEZ (1981) has shbwn that foreign company subsidiarjes have
suffered increased costs for the acquisition of technology and BRANA,
BUESA and MOLERO (1'984) offer data on the Balance of Payments
from the large industrial companies which do not reveal that reducton
in the cost of the acquisition of foreign technology.

A synthesis of the matters referred to here is to be found in BARDA-
JI {1986) and in LOOSE-WEINTRAUB (1984).

These include substantial royalty payments, second and third genera-—
tion technology and very restrictive clauses on export of the material
produced. See CASTELLS et al (1986) and BARDAJI (1986).

See LOOSE-WEINTRAUB (1984), data taken from SIFRI.

See "Anuario El Pais" (1987), Madrid, P.119.

Data taken from the doctoral thesis of Hermann Ranminger (1987).
Summary of data from RANNINGER (1987). The main source of informa-

tien is the document on Las Grandes Compariias Industriaies of the
Ministry of Industry and Energy. MINER (1983).

To these companies we may add a large number which perform more
traditional supplies to the Ministry of Defense, such as was pointed
out at the beginning of this section.

See CASTELLS et al (1986), P. 781.

BARDAJI (1986).
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