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DE Mi SD h CHECA STING FOU CAPITAL GOODS 
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2. Programming basic processes eliminar. 
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6. Summary of total capital goods demand 
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J.   General considerations regarding the methodologies applied to 

the different economic sectors. 

The basic information which had to be gradually 

integrated in order to arrive at Oie demand for capital goods in 

Mexico was taken from a group of basic sectors of economic activity. 

The first tentative choice of sectors included eight, each with a sub- 

ctanHally different nature. 

The differences among the sectors and the fact that 

tiieir analyses might have been made by different experts could have 

introduced a certain amount of heterogeneity into initial research; 

hotvsver, the use of common methodological criteria in the steps . 

leading to the specific determination of capital goods demand created 

a certain uniformity considered valid for the purposes of this study. 

In general terms, the basic sectors examined could 

be clasified according to their ownership and foreseeable medium- 

range development, Oten, their capital goods demand could be esti- 

mated and/or calculated, win varying degrees of certainty. 

A first group of sectors would be made up of centrali- 

zed activities, managed and owned by the State, and a second group 

would be not -centralized sectors which, in general, could be considered 

as pertaining to a mixed economy.In the latter, State participation is 

cither nil or, in varying degrees, very partial. 
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I.    Estimation of the growth of sectors in terms of demand for 

their products. 

The first step considered for achieving an efficient 

estimation of the medium-range growth of the sectors tvas an analysis 

of the possible relation of such growth with the evolution of the economy 

as a whole. 

This is not such a clear indicator the case of some 

of ffie sectors but for others, there is a close and constant relation- 

ship.    The historical behaviour of all of the sectors reveals a general 

growth of demand for sectorial products although not always of internal 

supply, with differences at the product level within each sector. 

In general terms, the over-all historical growth of the 

sectors is an evident fact, but the rfiytfitn of such groivih is much more 

variable, with ups and downs resulting from different circumstances 

related tot&i certain years' activities which produced higher or lower 

rates Hum the averages. 

Nevertheless, the most important factor in future de- 

velopment is that of clearly recognizing   that the historical penods 

examined in these sectors had a common deficiency; there was no key sector 

stimulating the economic activity of that period.    Now, there tvill be 
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such a dynamic element which directly or imUrectly will be influencing 

1he evolution of the sectors. 

In other words, the fundamental factor for the future 

growth of economic sectors in general, and those which will have a 

larger share in capital goals in particular, is their relation totth the 

grotvth of the economy as a whole or, in cases where there is a more 

direct connection, with the development of petroleum activities as the 

most dynamic and most significant source of direct demand for capital 

goods with its multiplier effect on other goods ami services. 

2.   Differences among sectors 

As was explained above, the sectors considered can be 

divided into two groups: 

a)   Centralized, Stale-controlled sectors 

There are three such sectors under consideration, of 

which two are especially important: 

Electricity 

Hydrocarbon 

Railways 

These titrée have similar chalacfeHsiics insofar as 

tiiey arc public sector activities, and they arc considered here because 
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in each, future development has been centrally programmed with specific 

budgets in greater or lesser detail. 

This programming has made it possible to acquire advance 

knowledge of their activities expressed in terms of specific projects or, 

at least, to have an idea of   the most significant aspect of their capital 

goods demand. 

The time periods involved are not the same for all of the 

sectors since the programs are not coordinated under a general develop- 

ment plan ; while petroleum programming extends to 1986 ( and, in less 

detail, to 1990), electricity planning is calculated up to the year 2000 

although works plans are prepared with a 10 year  range. 

Nevertheless the NAFINSA-UNIDO Capital Goods Program 

made an effort to obtain an acceptable level of information in the most 

important sectors up to 1989,' on the basis of general programs and 

projects in those sectors along with the most outstanding capital goods 

needs of the railways. 

b)   Non-centralized, mixed or private economy sectors 

This group includes varied sectors which, because of 

their differences in . ownership and consequent variations of certainty in 

their development plans, have to be treated with a different approach. 
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Some of these sectors, stich as sleel, are constili tied inde- 

pendent .   by private and public sector enterprises; others, such as 

mining can be considered as being predominantly private sector con- 

trolled although it is recognized that there are public investments in 

various mining enterprises; and, finally, sectors such as Food and 

Paper and Pulp are exclusively private. 

In short, all of these sectors have two cliaracteristics 

in common: they are neither totally owttedivr managed by the Stale, and 

consequently, their demand must be examined on the basis of hypotheses 

in which the relation of their growth with that of the economy as a 

whole is a fundamental part of calculations. 

Several criteria were applied to these sectors: for ttie 

mining industry, a hypothesis denominated ."indicative" ivas chosen 

which consisted of planning future production of certain minerals in 

keeping with the goal of self-sufficiency in Mexico during Hie years after 

1985; for the Steel sector, calculations were made according to an hypo- 

thesis of programmed production based on the total amount of steel 

products tliat would be required for the Total Capital Goods Program and 

other industrial sectors; ami Food and Paper and Pulp Industries estimates 

were made tiirough Üieir relation tvith the growth of the economy as a 

whole. 



3'    Comparison of ¡rese.:' installed ca[Hicily and programmed oy 

in-process expa,h,i..,t »,  ,viih the capacity' .'» ¿u .cached in lite 

short-run (1989) 

After estimating the respective demands of these sectors 

according to the criteria summerized above,  supply ivas also calculated 

•r,i the basis of present installed capacity plus the expansions that are 

presently being carried out or ichich have been projected for construc- 

tion in future years. 

Considering inc. above as iiie real installed capacity of 

CL eli sector,  the degree of utilization of such capacity tuas examined 

"•id a study ivas i,>ade of the possibilities of achieving, in a new stag?, 

of development, an improved level of utilization. 

This wa* compared with the estimates of sectorial 

demand up to 1989, approximately,  revealing the gap,betvjeen supply 

u,:d demand for that year.    On the basis of that gap calculations ivere 

made as   to (he capital goods demand created by the installation of 

plants for expanding the national supply of the products considered. 

in the selection of future plants, the best options in 

p, j^ess technologies were examined as were optimum capacities and, 

finally, modular plants were adopted as models for each sector. 



ni   Common methodological system for calculating capital goods demand. 

As has been stated, the methodological scheme for pro- 

gramming capital goods supply for the expansion of productive sectors 

tvas based on the definition of model plants in each sector, considering 

up-Jo-date technological processes and economically feasible capacities. 

Having defined the model plants, the next step was to 

make a breakdown of the necessary equipment by families of machines, 

equipment and components, establishing in detail their weight and value. 

Afterwards, a price/weight ratio was established in order 

to obtain a coefeicient tohich would aid in projecting any subsequent 

variation of increases in plant capacities,in the numi er of plants and, 

thus, in possible expansion of total supply. 

A comparison of the total gap win the capacity of a 

model plant  resulted in the calculation of the number of plants required 

and, consequently, the total number, weight did value of the machinery, 

equipment and components needed for the period in question. 

Since tiie gap between supply and demand was estimated 

quantitatively over time, with annual projections of its magnitude, it 

was -'possible to establish the number of plants that would have to be 

installed annually. 

i-v». 
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Total investing«, annual investments per sector and the 

portion of investments destined for machinery equipment and components 

were estimated in the same way. 

This process of selecting a model     plant, analyzing 

its equipment and determining the value, weight and investment required 

for Ote installations was ajrplied to the Electricity, Hydrocarbons, Steel, 

Food, Paper and Pulp and Cement Industries. 

In the case of mining, calculations were made horizon- 

tally on the basis of phases of activities in the sector, making a 

detailed breakdown of capital goods needed for extraction, crushing arA 

müling, concentrating and smelting, and  differentiating between open- 

cast and underground mining.   These estimations were conditioned by 

thetonnages fixed for extraction of a given group of minerals, their 

corresponding laus and subsequent processing. 

m 
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77•    MCI?M°»_ J^jneaioj1olo^sjor_calamin¡í capital Roods demand 

on the sectorial level. 

A series of summaries of the methodological studies 

carried out in several economic sectors can be seen in the Annexes of 

Ms report.    These documents contain the fundamental elements of tìie 

analyses made in each case, as a preliminary approximate evaluation 

of the nature and characteristics of present and future supply and demand 

of the sector's respective products and,  consequently, of the possible 

evolution of the installed capacity of those industries. 

On the basis of these studies,  conclusiotts regarding 

the demand for capital goods were drawn. 

In the following section, and only with- a view to 

giving a syn thesized idea of the total capital goods demand of the major 

sectors, a global panorama of demand and its respective values has been 

presented.      This demand outline cannot be considered as precisely valid 

for 1979 since circumstances have varied in several of the sectors; it 

should, rather, be considered in terms of its usefidness as a methodo- 

logical approach. 

m 
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Capital Goods demand can be measured by the investment 

programs for each sector.     Such programs are only available in a 

small number of cases, especially those in which the public sector has 

a direct sitare; and even when ütcyar e available, they often do not 

cover a long enough period.    Nevertheless, it has been considered 

necessary to make an effort to estimate, at least approximately, the 

value of tlte capital goods demand for each of the sectors seen as a 

major user of capital goods for the 1978-87 period.    The steps folloived 

in general, tve re flie following: 

i)    Forecast of demand of the user sector; 

0)      Investment requirements for the forecast demand; 

Hi)     Identification of  model plants in each sector; 

iv)     Breakdown of basic equipment and components within 

each model plant; and 

v) Calctdation of aggregate demand for basic equipment 

and components for the total number of model plants 

required to satisfy    the sector's demand. 

1/   This summary is taken from the "Immediate Plan of action     for 
Capital Goods" prepared by the InU rsectorial Commission on 
Capital Goods tn January 1977. 



AWiough tiie prepare'ion process for "arrying out these 

projections was made i.i clone cooperation with the^ user enterprises 

and agencies,  the recuits presented here ere scili considered to be 

cf a preliminary nature; their mavì purpose is to ¿ive an idea of the 

size of demand, identifying the items most needed in each sector and 

empirically verifying the feasibility of going to a systematic forecast 

cf capital goods in the rr.ajor user sectors. 

Table X wdiccAes the value cf capital goods demand for 

ila 1978 87 period in the sectoc that have been studied. (Civil wcrha 

¡xive boen exaluded.) 

Total demand for the period cones to 940 thousand 

rs/Micn pecos (42 thc-savd mühen dollars)., equivalent to an annual 

average of 14.1 ¿hoi'sand million. 

In terme of value, Ihe most important demand seders 

oHctrical equipment and équipèrent for the petroleum and petrochemical 

ssrtor which, together, represent approximately 4P,% of the total dentane' 

fe seseen fer the period in question. 

It i ? ii:iare?H-i;: to note that when Ihe demand for agria: 

L:ral equipment and equipment for ihe food indurtry are considered 
1/ 

together -   they reach a level comtorable to the FEMEX requirements 

1/   Within the food industry, only 7 sub-branches are considerad for 
which it was possible to calculate a demand forecast. 

á 
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for oil drilling and refining. That is to say that the combined demani for 

capital goods needed for the strategic objectives of food and energy. 2/ 

give a total figure of 6 00 million pesos which is 54% of the total de- 

mand estimated for the period. 

From an institutional point of vietv, the public sector's 

share of ,temami represents approximately 49% of total estimated demand 

or, in terms of annual average, 46 thousand million pesos. 

It is estimated that with the present stage of development 

of the capital goods industry in Mexico, some 48% of the total estinmted 

demand for the 1978-85 period can be produced ivilhin the country. This 

implies that imports would reach 489 000 million pesos (21.7 tìtousand 

million dollars) during the period.     In reality,  the proportion of 

capital goods purchased ivilhin the country is below 48%, due lo price 

problems, fininctng conditions,    delivery times,  specifications,  etc. 

That is, part if the imports are similar to products thai are man- 

ufactured in the country but, for the reasons stated above, users 

are induced to purciiase such items abroad.    As a result,  the capital 

goods program seeks to ensure,   in the first place,  Dial the goods 

which are technically possible to manufacture in Mexico will in 

fact, be bought from the local producers and,  in the second place, 

that there will be a substantial reduction in projected imports. 

2/   Includes drilling refining and transport of oil and derivatives, elee 
Meal energy generation,agriculture and the food industry. 
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///. Selection of sectors to be consolidated for the promotion of 

capital poods manujaclnriug projects and for calculating the 

investments and tonnages of basic processes. 

1.    Neiv specific capital goods projects 

A group of 38 specific projects were derived from a 

study of Hie machinery and equipment needs in the sectors mentioned, 

to which must be added the present production capacity in existing 

enterprises and its future expansion''modifying in a significant way 

the productive profile of the capital goods industry in Mexico'! 

The most important   clmnge to be introducedwith tlie 

incorporation of the 38 projects is not only the increase in productive 

capacity for products already being manufactured, but also an increase 

in their diversity and, c.'^ve all, the achievement of greater ranges 

in size and technological complexity with a consequent qualitative 

advance in knotvledge and application of technological progress which 

would raise the present level of Mexican industry. 

The selection of the projects was made with a view to 

fulfilling the following objectives. - 

1/   Sec "Capital Goods Program" (Preliminary paper for discucoiws) 
NAFINSA/UNIDO Program, July 23, 1979. 

' 
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To move ahead in the expansion of existing installed capacity, 

itwreasing ranges,  reaching greater technological complexity, 

and developing new lines of production. 

To achieve a greater rationalization of existing industry and 

its co-ordination with the new industries to be installed. 

To maintain technical-economic scales and parameters in the 

new itulustries which will allow international projection in the 

future. 

To encourage St ate participation in heavy equipment projects 

especially those including new lines of production "interrelating 

the large enterprises of the Public Sector with the major capital 

goods manufacturers". 

The pritwipal capital goods projects prepared by the 

program and being promoted at this time are: 

Heavy equipment 

Electrical energy turbogenerators (150 to 300 MW) 

Turbocompressors 

Wide-diameter pibes (pipelines for hydrocarbons) 

Molorscrapers, cranes and excavators 

Front loaders 

Crushing and milling equipment 

Large volume pumps 

•*> Cement equipment. 

U¿> 
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Steel "qidpment 

Shears, benders and rollerà 

Boring machines 

Vertical lathes 

Radial drills 

Grinders 

In this group "significant participation of the public 

sector in promotion and capital of the new enterprises is considered 

necessary". 

Standard equipment and components 

- Diesel engines (1000 to 6000 HP} for locomotives end ships 

- Turbochcr6ers for diesel engines 

- Crankshafts for engines 

- Control valves over 2" 

- Hydraulic oil pressure pumps 

This 'group is linked with the expansion of existing* enterprises 

mut direct participation of the public sector is not considered essential 

in all cases. 

t—V- 

I 
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Technology - intensive fi rojee ts 

_  High  pressure hydraulij pumps for motive and control 

systems 

- Digital multimeters, osciloscopes, , requency meters and 

wave generators. 

- Accessory equipment for computers 

- Instruments for control and process panels 

- Gear manufacture 

- Various equipment families from the professional electronics 

branch. 

This group is considered as being closely linked to the 

technological evolution of the capital goods industry as a whole, and 

with other industrial branches^ public action may be promotional. 

Machinery for the agricultural sector 

- Equipment for the dairy industry 

- Packaging equipment 

- Refrigeration equipment 

The promotion of these projects represents an attempt 

to aid in the development of the agrictdtural sector with designs adequate 

for conditions in Mexico.    Public sector actions are seen as essentially 

promotional. 

<l 
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2.    Programming basic processes 

After examining the different sectors, it was concluded 

tiiat each sector would flave a different need for the basic processes 

and thus a different degree of influence on the capacity to be installed. 

The sectors chosen were those having the most significant demand in 

the total tonnage of both steel industry production and the basic processes 

of Forge, Foundry, Platework and Machining, up to 1989. 

A global representation of the    relation betiveen the 

basic processes and the selected sectors is presented in Table 1, where 

tìiere is a comparison of the demand structure and global supply of 

foundry forge, platework and machining and the differing participation 

of the sectors or part of them. 

If the demand figut ìS are broken dorn by tonnages,the 

participation^of the sectors has a different form of expression which 

permits demand to be seen as located within certain ranges; and this, 

in turn, made it possible to design tiie production of basic processes 

in an organized way and to establish the technical cluzracteristics of the 

plants to be installed. 



To sumtí.arize* 

1. In programmed forge production, Petroleum and Petrochemicals» 

Steel, (mill rJils}, and Railway à (axles) cover a combined total 

of 75.65% uf total tonnage mainly in low tonnages ranges. 

2. In ffte programmed production of Foundry work, Mining, Petroleum, 

Primary, Petrochemicals, and Steel (Rolls for rolling muís and 

steel industry from pellets to continuous casting) together make 

up 75.80% of total tonnage, with participation in various tonnage 

ranges. 

3. in PZalework  demand, Petroleum-Primary, Petrochemicals; and 

Steel (from pellets to continous casting ) together come to 84.9% 

of total tonnage in the 1989 demand, mainly in medium to high 

tonnages. 

4. In the demand for Heavy Machining. Petroleum-Primary   Petro- 

chemicals, Steel ( rolls for the steel industry) and Railways 

(axles) cover 62.4% of total tonnage, with their demand mainly 

centered in low tonnage ranges. 
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V.   Conclusions 

Considering the limitations posed by tlie characteristics 

cf Ute capital'goods user sectors, Mexico tas a developing country ready 

to promote its own local manufacture of euch goods, has had to face 

Viiiinj^ problems. 

First it io importent to emphasize that the dynamism 

pstrzleum activities and tJicir expansion is to be accompanied by an almost 

e' niiltancùHS imlustrializaiioi preness in vMch capital goods rruiy coma 

io constitute a core element. 

Thus fàe link beatemi these two sectors, Petroleum 

r;ul Primary Pctrczher.iicals and the Capital Goods Industry, is net 

clir.ply the reuiiionchip of a uoer autor with a tuppij sector. 

T.12 p^::n for cil ma gas prcductîon will, within a 

vary few years, acquire grec.: regional importance, since Mexico could 

trill come to be ore of Cíe majoi' petroleum ¿reducers in Latin America. 

Talc carries with it, at the same time, the goal of reaching significant 

c:.fcrt levels as well. 

Such plans will have two immediate consequences: 

first, the internal supply of energy will be considerably increased, whicfi 

mzans there will be a highly favourable infrastructure conditions for the 

general development of the country and especially for accelerating its 

... ' 'otriclization process. 
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Secondly,  its is expected that oil and gas export 

programs will help loallievate  the trade balance and, once the initial 

stages of investment required for basic construction of the productive 

structure of the hydrocarbon sector are past,  there ivill be a sub- 

stantial surplus available for the sector's integral economic develop- 

ment. 

Nevertheless, the dynamic development of petroleum 

ac tivities would not,   by itself, be enough to defray the costs of im- 

porting the machinery and equipment required for an intensive national 

industrialization program unless it were supported by a greater partici- 

pation of nationally produced capital goods. 

Such circumstances are ample justification for the need 

to continue the integrated programming of local capital goods production 

and the implementation of concrete actions for the erection of the 

productive plants. 

In the case of Mexico, problems in the estimation of 

demand for capital goods were encountered on tivo levels: On the level 

of sectors and, on the plane of greater integration in the production 

of such goods, on the level of the programming of basic processes, 

the iaater representing the fimi result of tonnage needs for large 

pieces tiiat wotdd be required in order to complete the production of 

niachines and equipment used in the sectors. 
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It has already been seen that the toi il equipment needed 

for the sectors has stimulated tìie promotion of specific capital goods 

projects for heavy equipment, standard equipment and components, 

and technology intensive projects for machinery for the agricultural 

sector. 

A consolidation of sectorial detnand expressed in terms of the 

tonnages of pieces to be produced by the basic processes shows the 

relative participation of the sectors.   It can be observed that Steel 

and Railways Juive a predominant role,  each one covering approximately 

one third of the tonnages established in the main processes, Foundry 

and Forge; Petroleum and Primary Petrochemicals is the third most 

important sector for those processes, as well as for Machining.    Elec- 

tricity, Min'ng, Turbomachinery, dement and the Sugar Industry have 

a smaller participation in the basic processes. 

It has been seen that in terms of Platework, the pre- 

dominant Sector is Petroleum-Primary Petrochemicals, and, in second 

place, Steel. 

Within Ohe sectorial structure of demand, it should 

be noted that the steel sector's capacity was defined as a reflection 

of the demand for steel in all of the selected sectors, including its 

own demand, as well as that of the basic processes. 
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This interrelation underlined the need for calculations 

and/or estinutcs at major sector levels, in order to achieve»   an 

acceptable degree of precision. 

As was exi)lained earlier, the calculation of demand in 

the centralized, State-controlled sectors was based on the programs 

of the respective enterprises and   thus,  it can be assumed provisionally 

that such demand figures arc, with slight variations, relkible. 

In the remaining,  sectors, calculations were based on the 

relation tìiat they have maintained historically, and will probably conlimie 

to maintain with the economy as a whole.   And this medium-range growth 

of tiie GNP, has been largely estimated on the basis of the growth that 

will be de temiined   by the programs for hydrocarbon production. 

Assuming that the historical growth of the economy will 

be surpassed in the next decade by at least one percent (reaching 8.5 to 9%) 

approximately,)   it is understood thai the growth relation established 

with the sectors can be considered acceptable. 

Within the Urn? period chosen, up to 19S9, it is assumed 

titat the next 3 to 5 years will be taken up by the installation of plants, 

testing and starling up,  so that   commencing in approximately 1983 to 

1985,  local plants will gradually be increasing their production of capital 

goods toward the goal established for 1989. 
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2S. 

A few observations may be added to belter explain the 

choice of certain methodological cñteria: 

1)      In the case of Petroleum and Basic Petrochemicals, even while 

development has beenprogrammed and some of the programs have already 

been .carried out in terms of completed works, the possibility tìiat such 

programming might undergo modification cannot be ignored.    It is always 

possible tìiat a larger number of projects at the plant or pipeline  level 

migiit be considered in order to reach broader foreign markets for 

petroleum, gas and/or petrochemical products, or that a greater expansion 

of petroleum and gas production and transport might be desired to satisfy 

the growth of markers for primary hydrocarbons and tlieir derivatives,  etc. 

At tlie time in which the calculation of capital goods demand in 

this sector was made, the possibility of expansion beyond that which 

had already been programmed was not clearly foreseeable and so it was 

considered prudent not to ine hide such future demand; likewise ,the activities 

of drilling aiid production were not yet calculated but tlieir future incor- 

poration is not discarded and local maimfaclure of capital goods for such 

activities is already in an initial stage of development. 

2)       Che development of Mining, calctdated on the basis of an indicative 

hypotesis toward satisfying the goal of self-sufficiency in a given group of 

minerals from 1985 on, might seem to be sometohut weak.    Still, if it is 
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considered that ¡he annual average investment (already being carried 

out) for 1977 and 1980 is roughly équivalent to the estimated annual 

investments from 1990 to 2000,  i> can be seen the' the program is 

actually a prudent one. 

It is absolutely certain that the total development of 

the Capital Goods Industry will create a much greater demand for 

basic metals ami other minerals,  whose local production is considered 

possible in the medium rim, if promotional policies for the mining 

industry are established toward such a goal. 

3)       The modular approach adopted in the methodology makes 

allowance for any kind of expansion to be earned out. within the 

majority of the sectors in the event that there were a need for 

increasing installed capacity in the future.    This could ivell be the 

case for the Electrical Energy Sector,  Petroleum refining, Gas 

treatment, Petrochemicals plants, etc. 

Summarizing, it can be generally concluded that,  in 

undertaking the design of its Capital Goods Industry,  Mexico has been 

acquiring valuable experience;  experience that coxdd be useful to 

other countries ivith similar or different economic structures. 

Obviously, for each case,  adjustments and/or adapta- 

tions would have to be made in keeping with the economic situation of 

the country in question. 

-J^ 
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Certain basic general conditions undoubtedly provide 

comparative advantages; for example, tlie availability of energy re- 

sources and economically exploitable minerals facúltate the develop- 

ment of the industrial structure and the achievement of a suitable 

technological level from which such   development may advance. 

Another characteristic to consider would be the size 

cf the internal capital goods market, but it is evident that this can 

to examined in terms of resource availability, since the presence 

cf ample inputs could provide the possibUity of extending production 

tetverd suppMng foreign markets as well.    Or, conversely, a strong 

internal capital goods market can be useful as an instrument for 

stimulating &e development of such a local industrial structure with a gradual 

growing incorporation of national goods, even when a country may 

Kot possess the basic .;,:.i„ral resources needed. 

The partial or total participation of the State in the 

management of strategic sectors in the economy clearly constitutes 

an aid in carrying out an industrial development process such   as is 

baùtg considered here; ffiis Jias been evident in Ote cases of Petroleum 

cr.d Electricity presented in this report. 
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It is aUo true that, together wWi the industrial acliidty 

directly under the management of the State, normative policies would 

have to be outlined which tootdd encourage the participation of private 

parties in such capital goods development goals so as to benefit 

from tiieir financial and technological contributions. 

I—V»- 
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