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Introduction: -

The cenlral object of this vepor! will be an exposition of
the conception, conlent and advances achieved in the NAFINSA/UNIDO

Joint Capital Goods Program in Mexico.

The activities carried oul in developing this program are
tndissolubly linked lo the specific conditions prevailing in Mexico,
the fact that the national institution in charge of ihe program is an
Industrial Development Bank, and the ovientalion outlined by the
government in the Industrial Plan, which establishes the high prio-

rity placed on the development of the capital goods sector.

The methodology used for this program was developed
in response (o specific conditions in Mexico; this point is emtha-
sized as a frame of reference for the considerations presented in
the following section: However, it is possible tha! the experience
gained in this project may be useful for other couniries wishing to
] expand their capital goods sector and it is precisely in that spirit
that the body of work presenied in this seminayr by the NAFINSA -
UNIDO program has been prepared. Apart from the overall autline

presented in (this document, the other papers eleborated by

UNIDO ‘experts coverved the following fields:




Demand forecasting for capital goods™, Capital goods
supply*, Manufacture of heavy equipment *; Development of the machine

tools industry *; Elaboration and promotion of capital goods projects. *

This veport is divided into 5 parts, The first part presents
a schematic view of the role that the capital goods sector has played
in the industrialization of advanced countries; the second contains an
identification of some of the factors which explain the sector's lag
in the industrialization of Latin America anlMexico; in the third, an
analysis is made of ‘he specific features Jound in this sector in rela-
tion lo other industrial branches: features which must be taker. into
account in order to adequately design a development program for the
sector; the fourth section describes the different phases of the project;
and the fifth section concentrates attention on currvent activities related
to the promotion and negotiation of the brojects that have thus far been
prepared. This last phase represents the culmination of work directed
toward achieving the central objective of the broject, in that it will
result in the expansion of productive capacity through the shaping of a
group of inter-related enterprises which will Jorm a central nucleus

Jor the production of capital goods in Mexico.

* Prepared by the experts Alberto Bozzolo and Renzo Trufello
* Prepared by the expert Juan Ayza

* Prepared by the expert George David Robinson

* Prepared by the expert Jan Malkus

* Prepared by the expert Sesgio Musa




I. The role _‘bj the_capital pgoods industry in the development

of advanced economies,

The development of the capital zoods industry has played
an enormousty z’;;zportarzt“part in the industrialization of advanced capitalist
and socialist economies, In fact, it has been shown that the dynamism of
this seclor is signiﬁcqﬁtly grealer than that of industrial aclivities in ge-
nerval. 1/ This is pﬁrtly due lo an apparently structural tendency for
investment to grow a't a faster rate than ovevall economic activity 2/, and,
in part, lo the fact that within investment ilself, the capilal goods component
grows fasley than total investment. 3/ These lwo trends are linked with
both the rapid gvdwth and the inlensity of technological innovation experienced
by the economies‘ of advanced countries in vecent decades, This same dynamism
has sinzultaneousb allowed c greatly enhanced growth of productivity and
employment, In fact, it has been demostrated that in the capital goods sector,
both productivity and employment have a higher rate of growth than that of
overall industrial activity in those countvies. 4/ Moreover, this stimula-
ting effect on employment has the added advantage of involving skilled labour;
thus the development of capital goods has become an important source of
training and specialization of labour whose benefits are eventually spread

throughou! industrial activity as a whole.

The process of technological innovation in the capital goods

industry has not only been a source of increased productivity in the sector




and greater incorporation of innovations in capital goods themselves, but
has also played an important part in increased productivity in the rest of
the user sectors. The orientation of the resulting technical progress has )
unquestionably been a product of the conditions under which such a process
has taken place. 5/ There is ample evidence indicating that the path taken
by technical progress in advanced countries has been associated with a gro-
wing Scarcity of labour and the its increasing relative cost. The latter con-
sideration applies particularly to the advanced capitalist economies where,
since the sixties, wages have been rising at a much greater rate thar pro-
ductivity., 6/ Another important factor has been the relative scarcity of raw
materials and, hence, the impevative need for stimulating innovations in the
field of synthetic matevials. 7/ The capital goods industry has had to adapt

itself to the development of new synthetic products, both in terms of the new

requirements in materials and in the search for feasible new manufacturing

processes and diversification of the uses for existing products.,

This process of teclhnological inmovation based on labour
scarcity and high cost, shortage of natural resources and, in some cases,
limited space, has been further stimulated up tol973 by the use of cheap
energy. That is to say, the content and the orienta tion of the technical
progress incorporated into capital goods has corresponded not only to factors

within the industrialization process but also lo external conditions that have

had a decisive influence on that process.




Finally, it must be mentioned that in the international lyade
of advanced countries, especially capitalist countries, the capital goods
industry functions as a payment mechanism Jor financing the acquisition of
natural resources. It can be noted that the surplus genevated by capital
goods in these couniries roughly corresponds to the deficit they sustain in
the purchase of natural resources. 8/ In other words, the technological
advances involved in capital goods production capacity have become a decisive
Sactor in neutralizing the lack of local natural resources. Obviously, these
generali zations about the developed countries tend to neglect the heteroge-
neous nature of the group, and after the second world war there was an
important relative change in the international trade of capital goods within
developed countries which could be characterized by a trend towar: specia-
lization, on one hand, and a modification of the relative position of the

different countries, on the other, ¥

Nevertheless, accepting the geneval hypothesis that the capital
goods industry has a deep involvement with technical progress and that
it has played a central vole in the industrialization of advanced countries,
it becomes necessary to look into its role in Latin Amevican industrial

development.




II. - Capital Goods in the industrvialization o £ Latin America

It is evident that the capital goods sector is suffeving from
a quantitative lag in the larger countries of the Latin American region, 19
but it should be pointed out that the lag is even move critical in terms of
quality; that is, in local capacity for contributing to the basic engineering
design of complex equipment and installations. This being the case, some
quéestions must be rvaised about the factors that have been responsible for
the development of this sector during the vapid industrialization of Lalin
Amevrica in recent decades. At the moment it can be seen that certain
countries in the region, especially those striving for a more autonomous
development and a higher 'national" component in their projects, have shouwn
a growing concern for reinforcing the development of the capital goods

seclor,

The lag in the capital goods industry in Latin America can
be traced directly back to the pattern of industrialization followed by the
region in the last decades. A central element in industrialization policy
was the quantitative stimulation of investment, especially private investment,
and to accomplish this it was necessary to create conditions under which
investments would have the lowest possible cost. This was achieved to a
8real extent by encouraging the importation of capital goods. Stimulus was

provided for the production of non-durable consumer goods, and later on,




for durable and intermediate goods, but the local broduction of machirery
and equipment, whose initial phase would have raised the cost of invest-
ment, was neglected, Empirical evidence shows that the protection level
granted lo the capital goois industry is significantly lower than that enjoyed
by other industrial activites. 11/ To this basic situation other Jacts must
be added having to do with the user industries (i.e. demand) and the po-
tential suppliers of capital goods. First, it is useful to distinguish between
users in terms of public enterprises, transnational affiliates and private
national enterprises. For public enterprises, the main vestriction in pur-
chasing capital goods has been financial. One of the characteristics of
decentvalized public enterprises in Latin “*mevica is that they consistently
have a deficit in the capital account; and this has to do with the fact that
price policies of such enterprises ave designed precisely to subsidize the
acquisition of those goods and sevvices pro vided by these same enterprises.
The deficit in capital account is neutralized by access to international fi-
nancing, which as is well knov a, is associated with the importation of
capital goods. As a vesult, theve is a structuval and financial element in
the functioning of public enterprises which impedes their dynamic partici-
bation in promoting locally produced capital goods. There is a marked
difference between this situation and the role that public enterprises have
played in the development of the capital goods industry in dcuveloped coun-
tries. There, aclose collabovation between public enterprises and national
producers has been stimulated in both commerce and tecnology, at timesin

response lo questions of national interest, This has been the case in the




energy , communications, lransport and armament sectors, among others,
As a result, a good part of the development uf these industries has re-
volved avound the central role played by this close comnection between
public enterprise demand and the larger national private firms of those

countries,

‘The affiliates of trasnatic.al enterprises have a policy for
the purchase of machinery and equipment that is part of the global policy
of the enterprise at the international level. In some cases the equipnent
and machines they use have been specially designed Jor those enterprises
and are patented by the user firm, This is seen more Jrequently in the

case of the automotive, food and pharmaceutical sectors.

Moareover, the importation of capital goods is the form in
which direct investment to the country is expressed - not in the Jormn of
liquid financial resources but rather embodied in machinery and equipment.
Also, the division of work established by the affiliates’ policies means
that for some products in the final phase of the "product cycle' certain
production activities are transferred and, along with them, there is a
transference of the necessary equipment and machinery from installations
in developed countries to affiliates in developing countries. Due to these
circumstances, even though the demand for capital goods corresponding to
the transnational affiliates is a substantial portion of total demand, it does
not really represent much support for local production.
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Finally, in lhe case of privale national cileyvpriscs, which
arc moslily medium and small-sized Jivins, the problem of the finaneing
condilions offered in (i purchasc of capilal goods is a decisive Jactor
and the condilions offeved by local produceys are nolably less allractiic

than thosc foinw on the iidernational markel,

In counsidering capilal goods supplicrs, a differentiation
must also be made between national anl Joreign prodncers . Originally,
Joreign producers had an open marhet Jor exporting goods from theis
country of origin. As long as lhis oplion was open theiyv moliretion Joi
coming lo developing counirics fo install local production centers :ac i
very low due lo the lack of technical infraestiuctise and the idca :ai !
local markels were small and Jractionized among layge wmbers of

international producers.

Later, however, certain markels began lo close becanse
«f ¥isiag protection levels or, in some cascs, beeause some of the
en'erprises belonging lo oligopolical stiuetures in different snbsccio:s
of indusiry began (o lake adraxtage of (heiv mainienance and . bai i
installalions lo inslall local broduclion unils. The characleristic imi-
lative behaviouwr of markels began lo wifoll w.d the vest of the niecinbers
of the oligopolical sirugyrcs sought lo establish themnselres locally,
but without causing any substcal allcralion of the stable export cu--
renls, This was accomplished by vestricling theiv local production lo

the simplest sizes and kinds of cquipment and by keeping the degvee of

local inicgration rclatively low, For the Jorcizn producer, the option
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of local production only became interesting at the moment in which theye

was a rick of losing the markhet.

For nalional producers, the capilal goods seclor was just
one of many investmient opporiwnilics and, for reasons nicnlioicd abore,
was considcred as a somewhal less allvaclive oplion from (he point
of view of profiiability and ils grealer exposuic lo inlernational compe -
tition where buyers were technically more demnanding and more inclined
(hecause of stvuclural faclors mentioned befoye) to salisfy their deiaid
abroad., These cousideraiions along willi the apparently grealer tech::o-
logical complexily of the capilal goods seclor, leaded to luvn nalional
privale capilal toward olheyr scclovs, maling capilal goods pioduction a
relalively navginal coinponent of enlevpriscs whose invin aclivities we;-

) . . 12
concerned willh olher zmlnslmcs.]/

The pallern of industyialization and lhe sliuctural aid ins -
titutional faclovs lhat have been mientioned leided lo chaniiel polealicl
deinand loward foreivit souvees and lo discourage polential supplicys
of local production. Together fhey anake up the main jaclors explaliiing,
the weal: dcvelopmcnl of the capilal goods seclor in Lalin America,
Thus, it must be concluded thal the developient of the capilal gocds
induslry, far from being a simple maller that can be solved by merely
diclaling Icgal disposilions and spect fic policies, implics the need lo

inlroduce iiportant modificalions in the pallern of industvializalion or

the region's counliries.




In keeping with the hypothesis that technological development
is lo a great extent incorporated into the capilal goods industry, it can
be assumed that the weakness observed in the technological sphere in Latin
American is associated with the lag in the capital goods sector. In addition,
it becomes evident that to overcome this problem ut will not be enough to

simply create specific norms directed toward siimulating research and

development activities at the entevprise level and to regulate foreign techno-

logy transfer, as long as all of the factors making up the "industrialization
style" of Latin American counlries remain unchanged., The solution to this
problem is a challenge that mnust be faced if the capital goods sector is to
be developed and lhe technology of the region is (o be reinforced. It is

not just a question of developing an industry that might have fallen behind
because of technical neglect but rather of introducing well plammed, coordi-
nated modifications in an industrialization pattern which up lo now has tended

to reject the expansion of this sector.
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IIl. - The_specific nature of the Capital Goods Project

The capital goods sector has certain specific characteristics
that not only distinguish it from other industrial sectors, but
make it essential that the content of a Development Program aimed
at contributing to efficient production expansion, go beyond the simple
listing of independent projects. This report will give an indication
of what some of those specific _haracteristics are and how they form

the basis for the sequence and content of the capital goods developinent

program.

1. Capital goods demand: discontinuities and desaggregation

Capital goods requirements are determined by the expansion
of productive capacity in different sectors, including the capital goods
, 13/ . , . .
sector itself. =" Since the time periods needed for the establishment

of industrial plants and the construction of equipment are relatively
long, it is necessary to have access to long and medium range views
as to the expansion of economic activity in terms of individual sectors.

In the case of large, highk unit value equipment, whcse size and tech-

nical characteristics often define the industrial plants in which they
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are used (electricity generators and turbines, turbocompressors,
boilers, blast furnaces) it is essential to have a knowledge of not
only the aggregate investment figures for the respective sectors
(electrical, petroleum, steel sectors) but also the principal para-
meters of the most important projects to be undertaken by those
user sectors. In the case of such large equipment destined for
specific uses, demand forecasts must be carried out in close coor-
dination with the organizations responsible for the development of

the user sectors; only in this way can the necessary technical coope-

ration be achieved and a sequence of periodic cvaluation be carried

out regarding the effect that the frequent modifications in the invest-

ment programs of user sectors will have on the capital goods sector.

Due to the magnitude of individual projects in the discontinui-
ties generated, the charactevistics of investments in highly capital-
intensive user sectors (such as electrical energy generation, transport,
and distribution of petroleum, petrochemicals, steel mining and cement),
place definite limitations on the possibility of using tte traditional
Jorecasting system used in other sectors (i.e. that of extrapolating and
brojecting past tendencies) and make it necessary to arrive at a specific

knowledge of the large user projects.

In order to produce heavy equipment it is necessary

to have installations that can carry out the basic processes of casting,
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forging, platework, machining and heat treatment to estimate the
demand for these activities it is necessary to know not only the
number and technical characterzfstics of principle units( turbines,
genevators, off-highway trucks, earth moving equipment, large diesel
engines, and blast furnaces) but aiso the major parts involved in
such egipment which will require casting, forging and machining
operations.  Thus, the development of a heavy machinery and equip-
ment industry, for which the infrastructure projects mentioned
breviously are a necessary condition, requires a knowledge of the
investment programs of the major strategic sectors in the economy,
the specific projects that make up such investment programs, the
main equipment involved in thos~ projects and the components, ma-
terials and manufacturing processes that enter into the production

of each kind of equipment. To illustvate the magnitude and nature
of the information needed to define the demand for basic infrastructure
brocesses, Table 1 has been presented, which outlines the demand
estimates for a casting, forging and heavy machining plant requiring
an investment of approximately 240 million dollars which is in the

process of negotiation between Nafinsa and a foreign company.

In the case of multi-use equipment used in a wide range
of industrial plants, (moto _, pumps, valves) which are produced in

standard sizes within a certain range, the techmical differences in
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users projects are less relevant and coefficients based on historical
tendencies, and global future projections may be used to provide
relatively satisfactory figures for estimating future demand. Never-
theless, the information needed for indentifying demand in terms of
families of equipment having similar technical characteristics, and range
within the technical parameters, becomes particularly important in
defining the relation between new projects and existing plants. In
fact, if the expansion of productive capacity is to be suitably inte-
grated with and reinforce existing plants, it is essential that the
decisions regarding increases in capacily in the aforementioned areas
(extended production lines in the same plants or in new plants, and
diversification toward new products ) be supported by a relatively
desaggregated knowledge of requirements in terms of fanmilies and
ranges of present capacities and of the possibilities of interrelating
both. It is also evident that these projects can be defined without
such knowledge, but in that case there would be a tendency to conso-
lidate and intensify production fractionization in inefficient plants whose
chances for competing on an international scale would be reduced to

a purely rhetorical level.

If the production of capital goods were carvied out in
industrial plants defined along the lines of single products and manufac-

turing processes, using technologies that had reached a high level of
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maturily and stability, the specific character of the capital goods
sector would be limited to the aspects that have been thus far
indicated. In the following paragraphs, comsideration will be
given to the aspects pertaining to the multiproductive, multi-
process, technologically dynamic character of the design, man-

ufacture and, in some sectors, utilization of capital goods.

2. Capital goods supply: multiproducts and
multiprocesses,

Having identified specific in estment projects, it is
necessary to go on to a definition of the kind of productive

structure that will generate such lines of production,

This stage is particularly important in the case
of capital goods whose production involves various different technical
processes; in some cases the processes may all be located in
the same plant, and in others there may be a horizontal structure
tn which certain technical processes are utilized for the manufacture
of different kinds of equipment whose final assembly is carried
out in independent plants. Although this aspect is often left out
of the literature on technolcgy transfer, in practice it is a decisive
Jac tor in terms of the effects of and potential for technological
dynamism in the plant being considered. In fact, ome of the
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peculiarities of this sector is the fact that, for some kinds of
capital goods, plants have a certain degree of flexibility for
broducing different kinds of equipment. There is not a specific
relationship bewtween plant and product. Moreover, the man-
ufacture of some kinds of heavy equipment requives different
manufacturing processes which may or may not be vertically
integrated in one plant. 1/ As a result, the options chosen

for -the formation of the productive structuve, both in terms of
the variety of products to be produced in the plant and the
degree of vertical and hovizontal integration of the productive
Structure, seem to comstitute a decisive Jactor in capacity for
innovation at the plant level. From the boint of view of foreign
firms who export to the national market and have been tnduced
to establish production within the countvy, the most suitable

kind of arrangement is that which provides a maximum of auto-
nomy from local production activities and bermits close ties with
blants established in the country of origin. This normally leads
them to design vertically integrated plants which, at the same
time, have a low degree of national integration; that is, part of
the components used in the production of equipment would be im-
ported and those manufactured locally would have to be produced
in installations set up within their own blant, In developed cointries,

an increasingly accentuated trend is toward specialization
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and "horizontalization'; in other words, firms seek to veach a
level of excellence in given kinds of machines whose main techno-
logical contribution lies in their design; but Sfor production purposes
they prefer to use a horizontal structure, acquiring parts and
components from the local or national plants that manfacture such
goods in the most technically adequate way. From the point of
view of government policy, theve are two clearly differentiated
options: to stimulate the kind of plant concept that corresponds to
the preferences of foreign investors, who are the technology su-
ppliers and whose proliferation usually results in supply fraction-
tzation and low national content. This option represents the "path
of least rvesistence', conforming to the will of the foreign supplier.
The other option is ome which seeks to shape a productive structure
that is adequate for the internal expansion of capital goods man-
wfacturing bt ut the same time attempts to vaise efficiency throug
horizontalization of production. The technological element of each
of these options can be a decisive fac tor in the long range results
obtained from the development of the capital goods industry. In
the specific case of heavy equipment manufacture in México, a
systematic comparison of these two alternative conceptsof productive
Structure was made, including economic factors (investment, employ-

5,
ment, foreign exchange) and strictly technological factors.-l- /
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It was concluded that the option implying a group of independent
plants with lugher in-plant integration and lower national integra-
tion requived less investmen. than the "horizontalized" and spe-
cialized production stvucture with its lower degree of in-plant
integration and higher proportion of national integration. Neve»-
theless, it was found that the difference in the amiownt of inwest-
ment could be recovered in two years through savings in imports
generated by the possibility of "internal intervelation', Significant
technological advantages can also be oblained in terms of potential
for developing design capacity, improved ef/iciency in the utilization
of installations and an enhanced degree of specialization in produc-
tion processes.All of this logically would result in lower costs and

a greater capacity for competing on the international level.

3. The capital goods sector: an agent for transmitting

technological progress.

One of the specific characteristics of this sector is
precisely the fact that within the development of the industry an
important objective is thestrengthening of the country's reserves
of technological data; and this is explicitely expressed in the In-
dustrial Plan. Since the sector is a transmittor of technological
progress, its expansion implies a greater probability of partici-
pating in the process of technological innovation on an intermational

scale. This is, however, by no means a self-evident implication




in fact, it cannot be assumed that national technological capacity
can be strengtliened by the development of just any capital goods
tadustry regardless of the conditions of its development. (i.e.
which economic agent is responsable, what the manufac turing
conditions are and the degree of national par icipation in dzsign)
Likewise, not just any methodology used in developing the capital
goods industry will automatically result in the achieviment of the
goal of local technological development. On the other hand, it

is quite evident that the absence of the capital goods sectvr would l
make it very unlikely that the technological level of the country ;
could be strvengthened. In other words, the development of the ca- I
pital goods industry seems to be a necessary but by nc means

sufficient condition for the strengthening of national teclhinology.

The specific decisions regarding technology, made during the various

stages of planning are the factors that will determine whether or

not the final results of the planning process will lead to the desired

goal. There is no doubt of the importance of including technological

development in the industrial strategy as ome of its primary goals.

This can provide a necessary (though not sufficient) catalyzing

element to stimulate the mobilization of the various levels entering

into such development and makes it more possible to move toward

the objective. The step of moving beyond theoretical scientific and
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technological formulations to actually recognizing the priority
of developing of a sector that acts as a transmittor of technical

brogress, is, in itself, a significant advance.

Within the selected subsectors, there ave some
lines of production ¢ hat are in a semi-experimental phase; these
will probably show a vapid increase in techmological innovation
in the future but at the same time are not devoid of certain

risks of failure.

There is another group of lines of production that
ave in a phase of technological vefinement with a relatively rapid
brocess of technical innovation in production growth and diversifi-
cation. These are categovies that Sace intense competition, whose
appeal lies precisely in their high degree of dynamism. A third
8roup of products consists of those in whicl technology has veached
a stable and terminal stage in the technological cycle, where the

rhythm of inmovation has subsided and where international competition
has probably increased due to free access to established techno-
logies and excess use of installed capacity. In this category, the
risk of futuve substitution by new products being developed must

always be taken into consideration,
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The selection of products suitable and desirable for
local production becomes a complex process of considering all of
the elements described previously, together with technological
trends within the different subsectors. g To illustvate, a few

17
paragraphs abou' trends in the machine toels sector are included."/

-"The latest designs in machine tools are based on
the building-block principle. In numerically controlled machines
a greater degree of automation is achieved by adding modules,
andcomversely, machines can be simplified in the same wa, and
controlled by programs, cams or even left without any control

element.

~There is a growing tvend toward the use of display
units to facilitate manual job comtvol for both automatic and me-

chanical machines

~There is a growing use of stepping or stepless DC
motors in order to realize rapid traverse speeds, short positioning
times and ligh positioning accuracy. Spindle and slide drives are
increasingly driven by motors which can be controlled directly by
the eicctrical inputs. This presents possibilities Jor simplifying

or even eliminating gearboxes, clutthes, eic.
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There is a remarkable increase in rapid traverse
Spezds. The present level is 10 to 16 m/min. and the trend
is to increase up to 20 m/min. to minimize lie time for

positioning and idle runming.

- Numerical control systems will no longer be
used only for divecting the tools or the relalive notion between
tools and workpieces but will be used Jor divecting whole sub -
sysltems (e.g. in elec#ronically generated coupling for gear

hobbing machines of WVMW)

- Soft-ware system s will be simplified more and
move, due to advances in micro-processors that will be used

increasingly for numerical control systems,

= Machine tools will have two central systems for
lubrication and cooling. Improvements in this area will be
mainly focussed on thermal control of coolants and hydraulic
fluid in order to allow functioning close to the thermal-stable
points of the machine tool. Automatic chip removal systems will

be incorporated also.

- The manufacture of machine elements, mountable
subunits and units, etc. will become more brecise so that the

Hime for assembly will drop to about 25 to 30% of total manufacturing
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time. This will also be a resull of increased use of handling
systems, industrial "'rob.'s" (often used for dangerous or

unhealthy work such as spruy painting) and assembly equipment'.

These technological trends provide a basic frame of
reference which must be kept in mind when it comes to selecting
the products most suitable for development and also for nego-

tiations with technology suppliers.

Most recommendations concerming technology transfer
place emphasis on the "conditions' of the transfer and the need
for developing countries to avoid restrictive clauses and excessive
costs. However it is equally or even more important to consider
the ‘'content' or "quqlity" of the information that is being acquired
and this is to a lavge degree determined by the extent to which
the user makes an effort to study and compare his technical ve-
quirements and the available technologies on the intevnational level,

before entering into negotiations with a specific supplier.

This preliminary act of reflection on the part of the
user should be expressed in terms of a definition of the technical
nature of the project to be undertaken and will serve, in spite of

its preliminary mature, as a guide for negotiations with the foreign
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technology supplier, It is often the case in Latin America that
negotiations ave begun without naving invested the time and ye-
Sources necessary to formulate such a preliminary concettion
Under such conditions, the technology supplier, intevested in
consolidating his position and avoiding competition, often takes

the lead in proposing the technical conception of the project that
will later vesult in a contract for technology transfer. And it

is precisely this phase of technical vealization that determines to q
large extent the natuve of the technological contribution, in terms
of design, process and manufacturing engineeving, that the project
will make to the country. This bhase, along with the definition
of training programs, will ultimately define the "content and quality"

/
of the technology transfer. I8

There is no doubt that the "conditions" under which
the transfer is made should not be punitive, but it must be
emphasized that no matter how Javourable the conditions may be,
they cannot offset the defects that might result from an tnadequate
broject definition (e.g. use of unsuitable manufacturing design,
brocess and techniques, over-sizing of certain lateral equipment,
tnadequate definition of product lines, unfavawable proportion of
in-plant and national integration, absence of supporting technical

infrastructure and weakness of training programs.)
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In the light of these comsidervation, it was decided
that before entering into any negotiation, a prefeasibilily study would
be prepared on the basis of information on the design and techniqies
being used in leading international enterprises, compiled through
visits to their vespective plants. This does not mean that the most
advanced technologies will necessarily be adopted in every case, but
at least it provides the possibility of undertaking negosiations with aq

good knowledge of the available alternatives.

O of the factors determining the possibility for channeling
capital goods demand toward national suppliers is the degree of techno-
logical devclopment attained by the large user enterprises in the public
and private sectorspavticularly in the fields of basic and detailed engineering,
This is especially true in the case of custom-designed capital goods
and installations that have complex systems which include seveval
kinds of capital goods. To the extent that the user enterprise delegates
the responsability for the technical conception .of the projects to either
national engineering comsultanis or to foreign consullants, il is co-
rrespondingly probable that local capital goods manufacturers will be
limited to acting as sub-contvactors for the simplest parts and equipment,
leaving the manufacture and technical comception of the move important

equipment in the hands of foreign enterprises.
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The development of the technological level of the
major user enterprises is a decigive factor in the potential developinent
of the national capital goods sector. This has been empirically proven
in the case of Mexico, through a study which analyzes the effect that
the development of enginecring capacily in the Mexican Petroleun:
Institute ( Instituto Mexicano del Petrbleo ) has had on the situation

of national capital goods mamtfacturers.]*g-/

The above c onsiderations tend to confirm that the development of
the capital goods industry must be approached on the basis of an
integrated program of actions that can wyluence the complex decision -
making system made up of national and foreigr producers, public
and private users, engincering firies, financial and commercial intey-

mediaries and the whole of the supporting technological infrastructure.

The modification of the inteimal working of this system,
tn which technology plays an important role, necessarily implies
altering, to some degree, the industvialization pattern which forms
the common framework of these econoniic agents and the relationships

through which they are linked.




IV, The Progress of the Capilal Goods Program

In 1976 a strategy proposal for the development of the capital

goods industry was formulated. 20/ A series of conferences for both public

and private sectors was ovganized and gradually a political climate favour-
able to a high priority for the program was formed. 2L/ The strategy pro-
posal contained an analysis, of the vole of the capital goods sector in some
Latin America countvies, he international framework within which the capital
good industry functions, the present and future demand of this sectoy in
Mexico, the economic, technological and financial characteristics of industry
and its present market and supply conditions. On the basis of this analysis,
subsectors worthy of priorily attention weve identified, using the following
critevia. Size of present and future demand; extent of development of present
supply; potential for international competitivity; share of public sector demand;
technological importance. Also in view of the high priovity status of agvi-
culture and energy within the global development strategy it was considered,

desirable to achieve a degree of velative autonomy in the investment process

of these sectors which implied giving priovity to the manufacture of the ca-
pital goods vequired by them. This set of cviteria, some of which were quan
tifiable and others involving qualitative descriptions and evaluations, resulted
tn the identification of the following subsectors. Agricultural machinery, equip
ment for the petroleum and electrical energy sectors and equipment for the
steel industry. Widely used equipment such as valves. compressors, and deisel

engines, infrastructure goods for use within the capital goods industry itself,
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work was begun on a deeper and move detailed analysis of each of the
subseclovs defined as having priority; estimating the demand for the next
ten years,{p'—)/ and identifying the production lines which would provide
concrete investment opporlunities and permit the design of political instri-
ments suitable fov particular sectorial needs. At the same time, proposed
political instruments began to be put into effect, resulting in the modifica-

tion of the operating rules of existing financial mechanisms, 23/ design

. , . . . 24
and implementation of fiscul incentives, '——/and SJormulation of norms for

channeling part of public sector demand toward local suppliers ‘-gé/. In

the sphere of protection measuves, new critevia were designed to provide
protection for existing industry, estimulating an increase in their compe-
titiveness, and to promote the development of new capital goods through
selective and gradually diminishing brotection. Grealer freedom was given
to the importation of those capital goods that, within the framework, of
the strategy, were not considered to have priority imporlance during the
next few years. ‘-g-(i/ In 1978, based on a backlog of information which

now included estimated demand figures for the next ten years, knowledge
of supply obstacles and identification of investment opportunities, together
with a set of instruments for modi)ying the behaviour of users and potential
producers, work was begun on the elaboration of prefeasibilily studies for
capital goods in the branches that had been defined as having priority. 27/.

In 1979 work is comtinuing on new prefeasibility studies and the systematic

promotion of the previously prepared projects has been initiated. s
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such as machine tools, foundry, forge and thevinal treatment and the techno-

logically important subsector of professional electromics, were also tdentified.

One of the major conclusions of the development strategy
proposal was the need for speccialization in categories which could shape
a productive structure capable of dynamic self-stimulated growth through

industvial inter-relations within the capital goods industry.

Another imporiant part of the development strategy was con-
cerned with the political instruments that would be needed to change to
behaviour of public and private economic agents which had been reluctant
to participate in the development of this sector in the past. It was ne-
cessary to influence both the demand sectors, taking into consideration the
diffevent behaviour of the public(and private foreign and national) enterprises
described previously, and the supply sectors with their particular reasons
for lack of interest in en’ering into capital goods production in the past.
Some of the most out-standing elements of this set of instruments were

financial support mechanisms for the production and purchase of capital

goods, norms for changing the pattern of behaviour of users in the public
sector, fiscal incentives needed for stimulating private sector interest in
the manfacture and acquisition of locally produced capital goods, instru-
ments designed to reinforce the internationally competitive position of lo-

cally produced capital goods and instruments oriented toward promoting

research and development both by manufacturers and by users. In 1977
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V. Promotional Programn

1. Specific criteria.

Since 1978, work has been carvied out on prefeasibility
studies and promolion of 38 specific projects; this work is expected to be
finished during 1980. These projects form an intervelated nucleus which,
together with the spontancous cxpansion of exisling enfevpriscs, could
creale the condilions necessary for the establishment and
Junctioning of a group of entevprises whose combined activities would
create significantchanges (v lhe productive profile of the capital goods
industry. It is expected that this will be accomplished within the duration
of the present Administration. The new profile will include important
incveases in production capacity for machinery and equipment that is
already manufactured in the country, development of productive capacity
in product families similar to those already being produced but in higher
ranges of size and technological complexily, and lhe appearance in Mexico
of new products whose manufacture implies significant technological

advances in the national industry.

The main criteria for this investment program are the

Sfollowing:

- It is essential that simulianeous progress be made in the

expansion of existing capacily, increase in vanges and technological

complexity, and development of substantially new production lines.




- 32 -

Expansion in these three directions must be selective and
must work toward the rationalization of existing incustry, ils growing
interrelatedness and the smooth incovporation of the new productive

capacilies.

- Production will at first, mainly be directed to taking care
of internal demand, but the sizing of plants and definition of their
technical and economic  parameters should allow for the developmeni
of a growing participation in the international markel. Only in special
situations, such as for training purposes or supply security, will support
be given for the establishment of planis on a smaller scale than that

needed for participation in the internatioral market.

- The public sector will have direct participation principally
in projects involving the development of new product lines, including both
those which ave radically differenl from existing products and those that
involve greater sizes or technical complexity than goods already being
produc.ed locally. In regard to lhe present production lines of established
plants, the public sector will tend to provide financial support and only in

special cases enter inlo direct participation.

2. Characterization of specific projects.

The group of projects currently being elaborated by

NAFINSA reflect the application of the aforementioned criteria; the most
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important objective sought throughout this series of projects is the

initialion of heary machinery and equipment production in Mexico.

It is evident that in ordev lo arrive at this stage, adrances
must be made in the quality of product and manufacturing engineering and
a basic link must be forged between the technologi cal requirements of the
users(petvoleum, electricity, steel, mining and cement) and the manufacturing
technology of the metalworking industry. Since the heavy machinery and
equipment to be produced is mainly used in branches where public sector
enterprises often play a strategic role, the development of heavy machinery
implies bringing togethev the large public sector firms and the major capilal
goods manufacturers who norvmally exercise a kind of technological leadcership
over the manufacturing industry as a whole. This combination of interrelation
and leadership has plaved a crucial role in the technological development
of the capital goods industry in advanced countries. Another important
effect will be that of incveasing the element of autonomy in the investmen{
process for sectors whose development is considered to be of strategic
tmportance. The principal projects being elaborated and promoted at the
bresent with a view to forming a production WAcleus of heavy machinery

in Mexico, ave the following:

Electricity turbogenerators 150 to 300 MW
Turbocompressors

Large-diaineter welded piping (oilducts)




Motor scrapers, cranes and excavalors

Front loaders

Crushing and grinding equipnent
Large capacity pumps

Cement equipment

Steel equipment

Shears, benders and vollers

Boring machines

Vertical lathes !
Radial drills , ,

Grinding machines

The last categories of ""heavy machine tools" are capilal |
goods that are used for producting other capital goods and conslitute the
most important source of training for technical personnel for the

melalworking seclor.

The production of all of these classes of equipment requives
installalions equipped for carrvying oul casling, forging and machining
operalions on very large, very heavy pieces, as well as the manipulalion
of heavy plate. Such installations, at present not available in the country,
are the concern of infrastructure projects whose mmain users wounld be

the projects listed above. In this sense it can be seen that the group
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of projects make up an integrated whole, formed by independent but

'technologically intevrelated entevprises. In advanced countries production

capacity for heavy machinery and equipmen! hasusually developed gradually
over many decades through a process in which the equipment producers
stimulated the development of basic infrastvucture and, in turn, the
developiment of infrastructure provided encouragement for finished product
manufactuvers ;and all within a close working velationship with the user
enterprises. whether public ov private. The challenge faced by Mexico
is that of integrating a system of mulually supporiing projects within a
very short period of time. Thus. one of the centval objectives of this
program is lo achieve, duving the thvee years lefl in this sz’x-year
Administrative period, the development of a quantitatively significant
heavy machinery production capacity that at the same time will be

technologically competitive.

For lhis first group of projects, the strong participation
of the public sector will be necessary in promoting and furnishing capital

for the new enterprises to be established.

.1 second imporlant objective of the promolional programn is
concerned with the need to enhance the lechnical and industrial interrelations
within the capital goods seclor, promoting the manufacture of multi-use
equipment and compomnents, which are normally mass produced and up

until now have been locally produced only in low ranges of size and

technical complexity with a low degree of inlegralion. Wilhin this group

of projects would be included:




Diesel engines from 1000 to 6000 HP for locomotives and

ships.
Diesel engine turbochargers
Crankshafts for engines
Control valves over 2"

Hydraulic oil-pressure pumps

Within this group of projects related to general use tnpuls
and components, there are enterprises alveady established that produce
such products in smaller vanges,and with a low integration level. For this
reason. this group of projects would be generally linked to the expansion
of existing entevprises, many of which are forveign. The need for direct

public sector participation should be analyzed on a case-by-case basis.

The thivd grou)p of projects involves activities which could
be described as "technologically intensive", without necessarily requiving

large investments. They are:

Hydraulic pumps for motive and control systems

Digital multimeters, osciloscopes, frequency meters and
wave generalors

Accessory equipment for computers and terminals

Control and process panel instruments

Gear manufacture

Various families of equipment pertaining to the professional

electronics field
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Apart frem pumps and gears, this group of projects belongs
to the field called professional clectronics: an industry that will have an
increasingly decisive influence on the lechnological development of the
capilal goods industry in coming years. The mosl concrele expression
of such influence will be the growing use of micvoprocessors for
the control and rcgulalion of equipment and whole plants. This group of
brojects initiates, in a modest way, Mexico's entry inlo a demanding field
whose level of intevnal development can be a delermining factor in defining
not only the international compelitivencss of the capital goods industyy but

also thal of a wide range of other goods.

For this group of projects. the main objeclive of public
sector aclions (essentially promotional) should be the stimulation of
national groups which have the capacity to enter inlo the design activilies
that make up the central pivot of professional eleclronics dervelopment.
The actual menufacturing of components requires technigues and a scale
of manufacture which, for reasons of volume, may be unsuilable for
undertaking in Mexico al this time. Nevertheless, design and assemnbly
activities for components using locally designed circuils is well within
the reach of national clectvonics enginecrs. The most important work
will be to idenlify and stinuldate the formation and development of groups
which,apar! from having the necessary tecimical competence, are willing

to take on the challenge of initiating aclivities in this new field.
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The last group to be considered is a special category of
projects for machinery to be used in the agricultural sector. The importance
of these projects is not found so much in ils investnen! volume or
technological impact, as in the significance of genevaling productire
capacity for machinevy and equipment needed in a stralegically essential
sector. The experience of other countrvies indicates that the developm en!
of design capacity for machinery and equipment suilable to local agricultural
condi tions can play a significan! part in incveasing productivily and the
abilily to take advantage of the country's natural condilions. It is etident
that these projects do not pretend to face the whole agravian problem of
Mexico but, within the scope of capital goods, they can make a contribution

to its solution. The specific projects include:

Equipment for the dairy industry
Packing equipment

Refrigeration equipment

The public sector should basically act in a promotional
capacity for this group of projects, stimulating established national and
foreign enterprises to expand their production. Only wunder exceptional
circumslances would the divect intervention of the public sector in

new enterprises be justified.
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3. Economic effects of the program.

In ovder lo envisicir the economic implications of the proposed
cabilal goods program, il is useful to refer to a synoptic view of the role
that this sector has plaved in the advanced countries, such as was presented
in the first part of this report. In fact, the lechnological impact of ithe
capttal goods seclor goes far beyond the direct impact of investment,

employment or import substitutions, no matter how important they may be.

According lo information provided bv the Industvial Plan, the
trade deficil of the capital goods sectov in 1970 represenied precisely 51%
of the deficil in the manufacturing industry; by 1975 ihis percentage had

visen to 56%. reaching 63% by 1978.

It is important to point oul that in 1978 the capital goods

trade deficit was similay in size to the tolal lvade balance deficit.

When the encouraging prospects of Mexican petvoleum
supplies are considered, an image could be crealed of the practical
disappearance of foreign trade problems, which would make the development
of the cabilal goods sectov seem much less important. The Industrial Plan
itself takes care lo covrect this erroncous idea by emphasizing the high
priority given lo this seclor for veasons linked wilh technological
development. Il is increasingly cleay that a stable capacity to compete

in the international market is, (o a large extent, deteyrmined by technological

advances and personnel lraining.




In fact,according to the forecasts published in the Industrial
Plan, in spite of the high goals fixed for national capilal goods production,
the capital goods sector's deficit by 1982 would be comparable to the
pelvolewn sector's surplus and would practically double the national trade
deficit. By 1990, the capital goods sector deficit would almost triple lhe
surplus genevated by the petroleum sector and would be four times the

deficit of the agricultural seclor.

On analyzing these figures it is also necessary lo take inlo
accoun! that Mexico. unlike other petroleum producing counlvies whose
surplus is the exclusive vesult of price increases, will have to establish
its export industry during this Administration, and that will absorb a good
portion of the suvpluses generated during that peviod. This explains the
fact that PEMEX demand for capilal goods for the next tem years
represents approximalely 10% of the total world demand for this type of

equipmen! duving that same peviod.

The balance of payments projections for the period following
1982 clearly show that if significant changes are not brought aboul in the
agricultuval and capital goods sectors. the relative "financial self delermi-
nation" produced by petvoleum surpluses will quickly erode. Thus, il
is essential that during this Administvation an effort must be made to face
the challenge of simullaneously creating a petvoleum export industry and

a capital goods industry that will be ina position to.operate fully during

the following Administrative period.
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The group of 38 projects contained in the NAFINSA Capital
Goods Program requires an investment of approximately 18, 000 million
pesos and is estimated to genevate direct employment for 27,000 people.
The investment per employce vepresents approximalely one-ninth of the
investmen! pey man in the steel program. This gives an idea of the

potential which this sector presents in terms of skilled labour.

It is estimated that the projects for expansion of existing
enterprises, which are mnainly designed to salisfv increases in demand
for capital goods already being produced, will reach a level comparable

to that of the NAFINSA investinent program.

The investiment to be carried out over the period from
1979-1982 represents a significant challenge because of its size, complexity.
aspects of interrelation and the brief lapse of time available; it should
nol, however, be considered as an exhaustive effort that will cover all
of the necessities for the future. It is, rather, a primary phase of
construction of the capital goods industry: a process which will be vealized
over a period of not less than ten years. During the three years lefl in
this Administration, the industrial goods program will be simply providing
the basis for activities which will bring about a transformation in the
industrial profile of the country. The tnte importance of this task resides
precisely in the fact that this primary effort must establish a solid

Soundation for the vigowrous growth of the capital good industry in the

Sfuture,
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4. Technological implications of the program.

An analysis of the group of projects under consideration

reveals the following lechnological implications: 29/

- In lerms of the basic infrastvucture needed for satisfving
all branches of industry, the program will create casling and forging
capacilies for pieces with unit weights over 50 tons. Al the present time,
open forge work barely covers half-ton pieces, and even then on a small
scale. In some cases 15 ton steel castlings have been produced bul only
Jor specialized products and,in general, it is difficult to oblain steel

caslings over 10 tons.

- The availability of large castings and forgings will mean
an improvement in melallurgical quality and will ensure a supply of key
barts required for achieving a truly adequate degree of integration in
equipmen! used in the elecirical energy industry, such as hydraulic and
steam turbines and turbogeneralovs; morveover, it will establish the bases
Jor intevnally supplying a sevies of products and components for which
there is a lavge demand but which have had to be imported and often
create difficulties in the manufacture of the products in which thev arve used:
i. e. forged volls for steel volling, forged shafls Jor the sugar industry,
ends and trunnions for ball mills, tirves for cement mills, cast housings
Jor turbines etc. In addition it prepares the way for establishing solid

naval or locomotive manufacturing industvies when they may be needed
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and supplying those components for the pelrolcum and petrochemical

induslries which arve., al present, imporied.

- In plaltework, a tradilional industry thal enjoys a high
degree of nalural prolection, the velevan! projects will enable manufactuving
of products of up lo 300 tons (as opposed lo the presenl limit of 100/75
lons) anJ plale thicknesses of up lo 6 lo 8 inches (in contrast lo the

curvenl 4 inch maximun, undev cquivalent condilions).

- Higher-powered pumps will be available in new models
and grealey volume of national production. With more modern manufacturing
machinery and higher-powered lesting equipment, il can be realistically
proposed thal powerful multi-stage pumps will be produced for oilducls
and boiler feeding, as well as large capacily pumps for supplying cilies,

industrial plants and large boilers.

- In the area of machine tools, there will be production
of modern lathes for 80 ton pieces, with 18 or more melers belwecn
centers. Also, modern, floor-type boving and milling machines, with

lables 3 melers wide, for large pieces.

- In addition, it is expected that theve will be an inlegraled
production of high quality, large-sized gears which would help lo overcome

one of lhe chief bolllenecks in the metalworking industry of loday.




- Heat treatments, with all of their complexity, will be

available on a large scale for lavge pieces, thus covering another of the

industry's present deficiencies.

- For the mining industry, projects are divected toward pro
viding heavy equipment with suitable quality and integration levels so as
to overcome the industry's problems of low integration and inadequate
equipment whose limited size makes it unfit for mining and only useful

Jfor supplying the aggregates indunstry.

- Electrical equipment projects will be entering into an
avea that up until now has been non-existent in Mexico: turbines and
turbogenerators. The challenge will be not only to establish such new

production but also to achieve adequate levels of integration.

The non-existence of this kind of energy-producing equipmnent
has been a key symbol of the lag in Mexican industry. The turbine and
turbogenerator industry began during the latter part of the last century and
the beginning of this century, in the advanced countries. Today, turbomachi-
nes are widely used not only for generating energy but also as primary
motors for aviation, aiv and gas compression, as turboexpenders, elc.

Since Mexico has undertaken the goal of creating, during this Administration,
a nucleus of projects designed for shaping an industrial structure adapted
to the demands of the modern world, it must enter into this field but not

in terms of assembly or sub-comtracting plants. It must integrally absorb
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the technology involved and thus, also, the equipment needed for production )

in much the same way that India has done and Brazil is doing at this lime.

The manufacture of turbogenevators, in bolh medium and
lavge sizes, implies crealing lhe necessary conditions Jfor resolving the
technological problems presenled by high-speed rolary parts. This techno-
logical advance is common to all lurbomachines, such as axial and
centrifugal turbocompressors, vertical water pumps, gas, turbines, elc.

Control of fluids at high pressure requirves cast steel casings.

- In order to satisfy the high pressure and hermetic qualities
requived in the large castings used in this field, it will be necessary to
count on the highest quality Joundry work possible; this will ensure an
adequate and stable supply of the inputs needed for all of the products

within the field of turbomachinery.

- The industrial branch receiving a preferential lreatment
at the present time because of the high degree of technological innovalion
involved in it. is the microelectronics induslyy. Il is a branch thal some
authors include in what has been called "information lechnology"” where all
of the advances in electronics, computation and lelecommunications com e
together to make the work of information organization, processing and
transmission possible at a cos!. speed. veliability and energy use that
would nol have been dreamed of in past years. 30,/ The wide possibililies

Jor application of microelectvonics and its most lvpical clement, the
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microprocessor, have lead some authors to claim that the world is on the
thrveashold of a second industvial vevolulion which will usher in a new

""eva of information" to replace the "era of power". 31,

Reference to this industrial sectov is particulary significant
because it not only illustrates the importance of keeping abveast of
technological trvends in specific branches, but is also underlined 0y the
slrong support that the govev nments of advanced countvies provide for

lhe most up-to-date technological advances.

It seems evident from the above, that the recommendations
of "laissez faire' are not applied in the developed countvies, ov al least
not in the arvea of the leading technologies, and this has a direct
influence on their capacity for competing in the intevnational marvket. In
the specific case of microelectronics, there is no doubt that the indusiry
will have a decisive influence on computing. telecommunications,
measurement and control instrvuments, machine tools and processing plants;
} in inlegrated systems for health and education; and, naturally, in the

military and aevospace industries. 32/ '

- In the area of design technologv it must be pointed out
that the research and development depavitments of the plants to be
established will be made up of technicians whose capabilities range from
the theorelical concepts of basic sciences lo the empirical aspects of

applied science. Turbogeneralor design implies a lhorough theoretical
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and practical knowledge of design for unils or machines that Junction

partially on the basis of theymodynamic fluid processes, hydraulic, high-
bressure viscous fluid processes, elc. Although each kind of equipment
has its own design parameters, the technological advances achieved in the

production of one of them is to some extent applicable to many others.

- The technological contributions that the program will
provide in terms of manufacturing techniques will also be considerable:
high quality vacuum degasified steels will be available in the allovs that
may be needed for forgings and castings. These kinds of steel-making
techniques logether with those for forging lavge ingots, ave, strictly
speaking, a product of the post-war years (Second World War). The
vacuum degasification of steel originated in Germany in the 1950's while
argon vefining was developed somewha! laler on in the United Stales.
Advances in forging techniques were made in England and other countries
avound the same time. Large ingots for forging used to be called

"metallurgical monstrosities' .

In short, the proposed projects will be crealing an "era’
of development for the capital goods industry, within an integrated, organic

plan, and will attack also the major areas of limitations in technology.

- It is not assumed, however, that this group of invesiments
will place Mexico's capital goods industry in q pre-eminent posilion; there

ts much yet lo be done. Countries such as Spain, Brazil, and cven South
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Korea and Argentina still have a considerable lead, not only because of
the activities that the list of projects does not include. such as equipment
for nuclear plants, naval industrv, locomotives, aviation equipment and
others, but also because of the magnitude of the industrial undertakings

of those countries.

One advaniage that Mexico will have is that of learning
Jrom the experience of other countries and avoiding a repetition of the
same errors; this should result in the formation of a morve selective,

integrated and, evemtually, internationally competitive production structure.

This situation, together with  strong political support.
availability of vesources and the systematic knowledge acquired in the
sector, could turn what has been a relative lag into a future operational

advantage.
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