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Egglamtorx. notes

References to dollars ($) are to Uniled States dollars, unless
otherwise stated.

The monetary unit in Mexico is the Mexican dollar (Suex) . During
the period covered by the report (September 1973 - March 1976), the
value of the $Mex in relation to the United States dollar was
$US 1 = $Mex 12.50. Node: TIn the body of the text the abbreviation
Ps is used instead of $Mex.

Besides the common ablreviations, symbols and terms, the follow-
ing have been used in this report:

BTN Brussels Tariff Nomenclature
18I0 international Standard Tndustrial ™ assifica*ion

LAFTA Latin American Free Trade Association
The following abbreviations of organizations in Mexico are used:

CFE Comisidn Federal de Electricidad
FANAMHER ~ Fabrica Nacional de MAquinas-Herramiertas

FODICIC Fondo para Desarrollo de Industria de
Bienes de Capital

FOGATN Wonde de Carantfa y Toweniv a la industria
Mediana y Pequefla

POMEX Export Development Fund

FOMIN Fondo Nacional de Fomento Imdustrial
FONEI Fondo Nacional de Equipamiento Industrial
IEM Industria El&ctrica de México

NAFINSA Nacional Financiera S.A.

PEMEX Petr8leos Mexicanos

The designations employed and the presentation of the material in
this publication do not imply the expression of any opinion whatsoever
on the part of the Secretariat of the United Nations concerning the
legal status of any country, territory, city or area or of its authori-
ties, or concerning the delimitation of its frontiers or boundaries.

Mention of firm names and commercial products does not imply the en~
dorsement of the United Nations Industrial Development Organization (UNIDO)

While certain editorial corrections have been made on this report,
it has not been edited in conformity to United Nations style.
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SUMMARY

This is the report of the Project Manager for the project "Capital Goods
Industry" (DP/MEX/72/014). For the project Nacional Financiera $.A., (NAFINSA),
the development bank of Mexico, with the assistance of the United Nations
Development Programme (UNDP) anu the United Nations Industrial Development
Organigation (UNIDO), is systematically examining potentials for the growth
of the capital goods industry sector. In the first phase (1-A and I-B)4 from
November 1971 to April 1973, a team of UNIDO experts was assigned to NAFINSA
to conduct basic economic and technical studies on the long-term demand for
various capital goode and to analyse present capacities and the possibility
for expansion of existing industries with a view to identifying and formula-
ting industrial projects. In the present phase (II), which began in
September 1973 and will continue to March 1977, the projects that have veen
identified and the programme of expansion are being examined in greater detail
as to their economic and technological feasibility as well aa to the pre-
conditions for theii iaplewenlalivu, Tour ithis piaase o Lean consisiing of an
adviser on industrial policies (Project Manager), an iniustrial project
planner (industrial engineer) and an industrial project evaluator (industrial
economist) have been assigned to NAFINSA together with short-term experts and

consulting firms,

The report covers the work of the Project Manager from September 1973
to the end of his assignment in March 1976. 1In it he gives a detailed
account of the project to date and a general appraisal of its approach

and activities,
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INTRODUCTION

1.1 This is the report of the Project Manager for the project "Capital Goods
Industry" (DP/MEX/72/014). The repori covers the work of the consultant
during phase IT of the project from April 1973 to March 1976.

1.2 The prorect was 1nitiated by Nacional Financiera S.A. (NAFINSA), the
industrial development bank of Mexico, in conjunction with the United

Nations Tndustrial Development Organization (UNTU)). During phase I

(T-A and [-H), from Uovember 1971 to April 1973, a detailed study was

carried out on projections of internal demand up to 1980 for various capital
goods and on ithe possibilities for a revision of existing facilities for
their manufacture. According to this evaluation, some groups of capital
goods were identified with an adequate potential for manufacture in Mexico.
It was then considered that the ational production of most of this machinery
could be exported gradually ' .atin American countries and to North America.
One of the main criteria - <entifying and selecting the machinery was the

possibility for its man. cture at internationally competitive costs.

1.3 On completion of phase T, preiiminary meetings were held with national
and foreign manufacturing companies interested in participating in machine
manufacturing projects in Mexico. Following a conference on investment
promotion, held at Vienna in October 1973, several manufacturing firms
expressed interest in participating with money investments or technology

in the Mexican projects.

1.4 The main objectives of the presen: phase II of the project, which was
approved by the UNDP ani UNITO on 28 August 1973 and which has been extended
to March 1977, are:

(a) Preparation of feasibility studies for the specific projects
identified in phase [;

(b) Recommendations for and industriai policy and other measures
required to implement an expansion prosramme;

(c) Recommendations for financing, technical licences etc.
relating to specific projects;

(d) Evaluation of specific projects;

(e) Assistance ftor the preparation of technology licence contracts,
capital participation etc, for specific projects;

(f) Legal assistance for investment promotion of specific projects.
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1.5 UNIDO has collahborated by supplying 4 experts, including the

Project Managery 12 experts for limited assignments in specific fields
such as machine tools, foundry, gears and forging, diesel machines, heavy
electrical equipment etc. and the services of a specialized consultant firm
to elaborate a feasibility study for the mamufacture of equipment for the

textile industry.

1.6 The contribution of the UNDP through December 1975 was $539,897. The

contribution of the Covernment of Mexico was approximately $Mex 5 million.

1,7 According to the job description, the Project Manager was expected:

(a) To lead and co-ordinate the work of the other members of the
team and to present the findings of the team in comprehensive reportsj

(b) To plan and co-ordinate the various phases of the project}

(¢) To formulate, on the basis of the above-listed tasks, industrial
projects and to elaborate specific recommendations for licensing technology
and financing the projects;

(d) To advise on the promotion of investments and to assist in the
negotiations with foreign and domestic industrialists}

(e) To review the present legal, economic, financial and foreign
trade policies and instruments which affect the development of the manu-
facturing industry and in particular of the capital goods sectorj

(f‘) To prepare general guidelines and to elaborate specific pro-,
posals for appropriate policy measures fcr the development of iaentified
growth industries of the capital goods sector within the framework of
over-all industrial growth. Particular empnasis ghould be placed on measures

for export promotion and for increasing the efficiency of existing industriesj

(g) To prepare proposals for policy measuresc and incentives which
would facilitate the transfer of technology and th: building up of a
research and development base required for the growth of selected capital
goods industriesj

(h) To organige training of ccunterpart personnel in these tasks.

1.8 At the time of the approval of phase II of the project (August 1973),
only the Project Manager was working on the prc ject on behalf of UNIDOj} the
two other UNIDO experts took up their assignments in December 1973}, Owing
to the considerable time it took to recruit a number of short-term technical
experts specialising in different fields of capital goods manufacture,

phase II of the project effectively began only in March 1974.

1.9 The final report of the Project Manager for the psriod from March 1972
to April 1973 was incorporated in the phase I-B report of the project. The
present report, while it is the final report of the Project Manager for the
remaining period to Narch 1976, also covers the activities of the project
for the period from September 1973 to March 1976, Most of the experts,
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including the Project Manager, completed their assignments by March 1976 and
only one expert was expected to continue in the project up to May 1976, In
view of the precsent "freeze"™ in UNDP programmes, new recruitment by UNDP is
likely to be delayed. Consequently, this was thought an appropriate time to
review the past activities of this major project and to take stock in defin-
ing the next stage of the project up to March 1977.

1.10 The role of the UNIDO Project Manager has inevitably extended to all
aspects, functions and activities of the project in so far as the UNIDO
group of experts is concernedj this final report therefore appropriately

covers all such activities.

Structure of the report

2«1  The present report is intended to present the co-ordinated findings
and recommendations of the UNIDO experts and particularly those of the

Project Manager for the above period. It is necessary to emphasize, how-
ever, that the views and findings are those of the Project Manager and do

not necessarily reflect the views of UNIDO or Nacional Financiera.

2¢2 In dealing with the various machinery sub-sectors, this report has
naturally rclied heavily on the techno-economic pre-investment studies pre—
pared by the various short-term UNIDO technical experts associated with the
project during phase II. The conclusions and findings in this report are
not, however, necessarily the same as those contained in the specific
techno—economic studies and the Project Manager alone accepts responsibi-
lity for these recommendations., The chapter relating to projections of
demand and imports follows by and large the report of the WNIDO domestic
market analyst. The UNIDO group of experts associated with this project
functioned as a well-knit and co-ordinated team. This report has sought

to represent its views as a whole.

2.3 Since a number of machine-building projects are in various stages of
negotiation, the names of companies have not been used, except where ex-

pansion proposals are involved. The avoidance of names, particularly the

names of potential technology-suppliers, may detract from the report to

some extent but is considered appropriate in the interest of preserving the
confidentiality of such negotiations.

2.4 The following are brief summaries of chapters I-VIs
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' Chapter I - Background and objectives

The background of activities during the earlier phase I of the project are
discussed in this chapter, together with the specific objectives set for the

present phase (phase II).

Chapter II - Project activities and methodclogy

Certain specific activities of the project are discussed in this chapter,
namely, preparation of techmo-economic pre-investment studies, investiment pro-
motion activities, negotiations relating to specific projects, and techmo-

economic evaluation of specific projects and proposals.

Chapter I1II - Demand and import pro;ectlons for capital guods 1n Mexico
during 1976-1980 and 1981 1985

The earlier demand and import projections for 1976~1980 are brought up

to date and estimates of demand and imports of capital goods as a whole and

for specific groups and categories are projected for the period 1981-1985,

Chapter IV - Possibilities for manufacturing heavy electrical
emuipment in Merico

This chapter reviews the requirements and possibilities of manufacture
in Mexico of various categories of heavy electrical equipment. These include
transformers, circuit breakers, electric motors and generators, porcelain
insulators and hydro turbines and power boilers. The various investment pro-
positions under consideration are briefly discussed. Pyo jected additional
investment recommended for this machine-building sector amounts to #Mex 819

million for a number of specific and defined projects.

Chapter V - Possibilities for manufacturing mechanical equipment
2common~use items) in Mexico

This chapter concerns the requirements and pcssibilities of manufac:iure
of mechanical equipment in Mexico in common use in various sectors. Such
equipment includes machine tools, steam turbines, pumps, centrifuges and
compressors, diesel engines, medium and heavy castings (3—15 tons) and gears
and speed changers etc, Projected additional investment recommended for

this machinery sector is about $Mex 868 million.

Chapter VI - Pogsibilities for mamufacturing mechanical equipment
ig,Eexico for specific industries

This chapter covers the requirements and manufacturing possibilities of

.echanical equipment for specific industrial sectors such as textiles, iron

and steel, chemicals and petrocliemicals and other specific industrial sectorc.

For some sectors, further techno-ecvnomic studies would be necessary. Pro-

jected additional investment is estimated at $Max 1,333 million for the spe-

——

cific sectors studied in detail so far.
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I. BACKGROUND RD OBIECTTVES

Bac!cround:

3.1 During the eawijer Phase 1 of the proiect (No». 1971 -
April 1973), the principal ebjectives :reve {e) zcaeral analys:s
of exisling capital goods manufaciure in diexico. (b) tie prepa-
vation of delailed projections of internal demand Jor principal
capital-geads branches & products, (c) assessment nf domestic
manufaciurving catacily in e ajor mach inery sulseciors, una
(d) idenlification of specific machinery groups & products for
which there appeared to be adeqrate potential Jor domestic ria-
nufaclure. Broad policy recommendalion s Jor lhe fulure deveiop-
ment of this seclor were also require. to be maude.

- 3.2 The definition of capilal-goods adopted was that this
sector "comprised mechanical (nom-electrical) & electrical equip-
ment & major paris & components threof, wiilised as machinery
and prod:dion equipment in the principal production branches".
Capilal-goods used in the transpor: seclor were specifically ex-
cluded from the study & equiprent & auxiliary equipient (h:iings,
wirings & jittings) etlc were also not covered. Ii uas considered
that, though 1kis definition would nol, by emy ‘means, be exhauslive,
$t would neveitircless highlight lie brincipal wwichinery procucis &
groups which iere likely lo constitute the major produclion & tech-
nological gaps in the Mexican ecomomy over lhc rext few years.
The study was oricited primarily to the dewmand & needs of the
domestic cconomy, on the droad assumption (hat capilal goods
productioir for exports would initially have to dbe based on a strong
home market.

3.3 The general review of the Mexican industyrial growth
patlern in the capital goods sector in the Phase I-B shdy empha-
sised the fact that, though industrial growik in Mexico had taken
place at a fairly rapid pace (over 6.5% during 1919-70), production
in the capital goods seclor (including tyvan sport equipinent) lad
been comparatively very low, consliluting less than 2% in the late
1960's. Investible resources have been charmelled largely in the
consumer goods seclor & the industrial policy pachage, till recent
yours, was not parlicularly oriented towards stimulation & encouy---
agment of domestic machincry production except Oy way of import
sudslifution of relatively wunsopisticated machinery products in
various subsccloys. Ncveriheless, the growiwg size of tie domestic
market had resulled in the domestic production of a wide range



of machiinery products & about SO large & wedini enterprises
were principally engaged in the manifacture of capital goods
items. Production in these units was largely gcared to the do-
mestic markct, though some of these en'vvprises had devcloped
export cupability in recent years. botlr 104 fival products &
Jor major compoucnts & supplies.

3.4 Projections of demand & impcrts Jor the period 1976-
1330 were devived through ¢ fawrly clahorale exercise of dei.y-
mination of growth projections in the principal machinery consu-
ming scclers & applicetion of mach ‘nery co-cfficients for cach
such scctor. The mcthodology adopted was to project the gro:ih
of the principal machivery consunung Sseclurs such as cleciricity
production and disti“bution, agriculturve, cois truction, mining ,ivon
and sicel, chemicals and belvochemicals, pulp wud baper,ceiment,
textiles and others. Thereafter, a further btroad co-efficiciic wus
applied to caclt of lhese principal machine -consuiming seclors in
respect of the major machinery itens ulilis ed per unitl of invest-
ment. At the same time, projections were made of domesltic iia-
nufacturing capacity for specific machinery groups and products
together with projected expansion of such enterprises. These pro-
Jections were madce from official data regarding existing production,
census figures, data collected in the course of plant visiis aud
data obtained from enterprises themselves as to their production
and expansion programmes. While the field survey was woi exhaustive
it was fairly comprehensive and the drojections of domestic prodnc-
tion capacily are liiely to be Jairly realistic. The demand proioc -
tions and the proiections of dowmestic produlion highlighted  tie
production gap for capitcl goods during 1976-1980 which wounld neces-
sarily have to be covered by imports. The figures were jurther
cross-checked by dircct cxtiapolation of past iinports of iiaclinery
lo projected imports during 1976-80, As a result of these stndics
in 1072-3, the projecled demand Jor capilal goovds (at 1957 prices)
& for the period 1976-80 was estimaled to be Ps 174,000 wiliicr
pesos. Since projections of domestic produclion capacily during ihe
period indicated a jigure of Ps 91,000 million, this would leave a
likely gap of Ps 83,000 million (al 1967 prices; for this period. The
subsectors where proiected imports were likely lo be the highest
wer e (a)electrical machines &equipment viz electrical gencrators &
molors, transformers & circuit brecakers, insulating items & control
equipment, the total of which it ems came to 11. 65 thousand million pesos
(d)power -generation cquipment, other than electrical machines, (c) various
common use mechinery products such as machine tools, pumps, com-
pressors & centrifuges, heating & cooling equipment & other wachinery
& machinery parts & accessories, the imports of which were estimaled
&t over 31 thousand million pesos & (d)machinery & equipment for specific

b
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industries such as textiles, steel, mining, paper & pulp, chemicels
sugar & olher spaific inadustries, the total of which came fto
21.7 lhousand wmillion pesos, & of wlich the most imporiant
branch was cousilered to be textile equipment, with projected
imporis of 8.05 thousand inillion pesos .

3.4 O the basis of the projections of demand & imports, on
the onc hand & doincsiic inaciiinery production on'llie oliter, «
number of capital goods branches were identijied , in the course
of the carlicr Phasc I-D of the study , as liaving adequale grow!’s
poteniial jor mamvjecturc. the st of such tdentified brancires
& products is aunexed at Schednle T of s chapter. Ceriain biroed
projecticus weve also inade of the Likcly pioduction vequirciends
in the principal +entified branches & ovder-of-magmtwde  fipure
was alsc indicated as to the likcly capilal investinent requircmenils
in such branchics o cover the crrerging production & techinuloyical
gap in lhis crilical seclor of the Mexican econoiny.

Rationale _jor capilal goods developient:

3.5 Before defining the specific objcctives to be achicved
during Phase Ii of the Capilal Gcods Dcvelopment Project, it is
neccssary lo bricfly consider the ratici:ale behind the groiving
empiasis for increased capital- goods mamyaciuve in the country.
It is incy casingly being recoguised in Mexico that the growth of
the capital goods seclor is an essential link in the chain of
tndusivial & technoiogical progress & that rapid planned expansion
of this seclor represents a ciitical slage in the country’s industviat
growth. The machine-building sector is among the most dynamic
sectors of merrfacture, covering as it does, the preducticn cf
mechanical, cloctrical & transport equipment xhich are utilised as
machinery & cynipment in vavious produclion sectors. Sich « wide
coverage incurilebly has counsiderable raiiification in terms of
Jorws:d & baclicerd linkages wilh basic duslyies & Ihe cugineering
goods sector. Wit expansion of exico's industriul base, Ilhe
demand for machinery and equipiment has grown al an increasingly
accelerated pace, resulting in the gradual growth of an adequate
internal markel for verious machinery products. This has also
been accompanied by inf-a-structural growth & the developnient
of resource inpuls such as processed industrial materials, produc-
tion of parts & components & a base of industrial skills & aptitudes.
Des pite this, however, the transition to the mamfacture of soplis-
ticated machinerv producis is broving very difficult & the compora-
tively higher capital outlays required, the larger gestation deriods
& the ynfavourable invesiment-oulput ratio in the early years of
production whiclh aie oflen features o J machine building enterprises.
necessitates more specific measures to ensure adequate resource
allocation to lhis busic sector.
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3.7 The programming of capitul-goods manufaciuve is a fairly
complex lask & all the move so in a mixed economy such as that
of Mexico & mus! c¢ssenticlly be viewed as a iong-term operation.
The sccltor is very diverse in iis coverage, cexlending from the
production of smell paris & components to larce & soplisticeled
machinery products, involving high-qalily caslings & Jorgings,
heavy fubvication, precision wiachivi s, heal heatment & a numoes
of skilled tccluiques & operations. In most cases, the wmanufactring
Jaciiitics vequivcd wre of a mulii-pmrpose naiuve & the eqrif-nend
can usucily be utilised for a wide varvicly of products. Prograinniing
this scclor coiscqucatly needs to cover not oaly the identification
of shecijic machineiy products whose imanufaciure can be econonii-
cally undertaken, but also to evaluate varvious produclion possiln -
lities in terms of socio-ecoiomic costs & henzfits so that the ma-
nufaciciing priorilics can be cicarly defined & assembdied 1’0
appropricte prodiict groups & ranges in cach idenl.fied projeci.

The investment priovities thus defined ha:c, in the case of free-
market ccononiies such as in Mexico, thevcasicer lo be dovctailed

into an appropriatc programine of investinent promotion & resource
mobilisaiion in respect of the identified mach incry subscctors &
projects. The programming function in Mexico is fundaientally
differen! from thal in sociulist cowitrics such as the USSR ichere
malerial oalances cun & need io be consiructed. It is necessary
in the case of the former that such sccloval programming is viewed
as a dynamic & progmatic function which heis to be tailored io
investinent vesponses, though such responses can be channelised
Ihrough sigrifican! policy wmeasures towards certain directions of
invesinen! & resource allocation. The preparation of any sectoral
deveichincit Pprogieiinine has necessarily , therefore, to take acco:t
of lhis basic jocior.

3.8 The ovevall objeclive of sectoral progiamming for this
industrial branch should be lo cu.er the siguificant produclion &
technological gaps in (he 2conomy fto the extert of economic Jea-
stbility and on a sysiem of broad priorities. Il is also essential
to develop export capahility for sophisticeted ivachinery products
as this would bec very significant for the achievement of economies
of scale for particular proiccis. Export capability can, however,
largely follow the acceplancc of a product initially in the home
mavket on ielalively compelilive ter ms. The process of import
substitution camot be pursued beyond a limiled point, unless
imternal demand growth is high and sustained o1 an adcquate ex-
port capability is developed over e peric.! of time. Other factors
such as scale ecomomics, access to an absorplion of technological
development and productive efficiency in terms of international
compelitiven ess also need lo be adequaiely achieved before wachine-
building praojects can achicve subs tantial export ovientation in a
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Jiercely compelitive intesnational markel. These aspecls do nol
delract from lhe basic need of careful secloral programming in
the context of Mexizo's specific circumstances and Jactor cndow-
menls, so lhal cupilal-goods production can achieve economic
and c¢fficient levels, and can stond the iest of inlernalional com-
pelition within a reasonable period of time.

3.9 It is oyainsi this basic rationule for capital-goors
production (hal the growih of this sector in Mexico should be vicwed .,
While the dewiand joi sucl piodicer goods has visca rapidly wiih
progressive stages of induserial (sation, domestic mamyaciure oj
machinery has tendcd lo lag fay behind, crealing a struclural in-
balance. For balanced industrial decvelopient, i is necessary
that iie capilal- goods sector mus! grown in close harmony &
intrinsic relationship with general industrial pvogress. The absorp-
tion of machine-building lcclmology is an tmportanl slage of industiial,
lechnological progress. Aparl from the divect lechnological & pro-
duclion benefils, the growth of this sector acls as a strong calalvtic
Jactor for the growth of the engineering goods seclor in geacral,
Despile lhe need, howeuver, the growih of lhis sector in Mexico has
been mavrkedly slow. Till the lale 1950's the markel Jor mosi
machinery produc.s uas relalively limited and indusirial expansion
was largely concenlraled in the consumer goods secloy & jor

miermediale products. Al the same iime, no specific policy
emphasis was given for machinery production (ill fairly recenlly,
excepl by way of lir:ited impori suosiitution duving the last decode,
The demestic irachinery seclor has in general, had lo face considcrahle
Joreign coinpelition, partly because oj e special concessivis
accovded on imporis of oviginal equipment & parily because of lhe
consluni recourse taken lo joreign supplicr credils Jor resources reasons
& in view of the relatively ligh cosl of domestic capital. The jacl
that dvporiant iachinery conswuincs s have been able o impuri
subslantial quantilics of aachinery awhich can be locally maimfaciuired
is another imporiair! cason why only limiled investible resowrces have
been channelised into this sector. The nalure of machinery man:yac-
ture, often involving long geslation periods, low initial profilabilily,
substantial capital ovilays & high lechnology cos!s have also limilated
against a rapid growth of lhis seclor in Mexico. In most developing
counlries, lhe growlh of lhis seclor requires an efective, delieralive
& co-ordinated policy & lhis is equally applicable in the case of
Mexico. The opporiunitics in this counlry arc, however, much
grealer. With an abundant, relalively cheup & mechanically-
endowed labour force, a rapidly growing domestic market & geographical
proximity lo the U.S.A. & Lalin American markeis, Mexico has
certain significan! faclor endown:ents in ils SJavour.
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What is, however, necessary is a concerted & co-
ordinaicd programmnic 1oy resouvce channclisation in this seciny
& fthe crcalion of cointicus wnider which sccloval growth can
ture place effectively & vapidly.

Objeclives of Phase Il:

3.10 The objectires of this plinse of the Cabilal Goods De-
velopment Project nnst necessarily be vicwed in the above conlcxl.
This piuse (Pluse II) is c¢sscniially a coniinuation & follow wup
of lhe techno-cconoiiic shudics conducled during Phase I of this
praoject. During the presca! Phase II, the principal objectives
of the project were (a) lo prrepare pre-investicnl studies for se-
lected machinery groups & products from awmong the ideuntified
capilal-goods s wubseclors. (b) 1o undeviobe investinent promotion
activitics for the selecled machinery brenches, both by way of
new projecits & expansion of cxisting enlcvprises in Mexico (c)
to define pallcrns of investment & iccheologica! participation for
specific frojecis, in levnis 0) Jorcigi cap itai paiticipelioie, leci-
nology costs, coatractnal ariancemoenis = the like (d) lo assisi
& participale in negoliciions, (olin preiindnary & delailed in vespect
of specific treiccts & proposals & to pyefsue lechuo -econoniic
evglration of sucl prepecals (o) to dofine e priucipal policy as-
pects of nmwechincry produciion in general & specific projects in
particular & (1) 1o up-daic iiic proisclions o1 demand & Lmports
Jor the pevicd 1976-1950 & (o drvawe up fojcctions for lhe peviod
1981-5, at 1274 prices, with = view to w»eriew the identification
of machivery products & gronps & define new priovilies lo the
exlent necessary.

L)

3.11 The selected capital-goods branches in respect of which

-~

pre-inves hinent studics were lo he prepared & invesimenl promotion
& negotiations activities undertaken duying Phase II can be considz-
red under three broad calegories (1) electvical nachinery & equip-
ment (II) mechanical equipment fr commion use & (1) mechanical
equipment for specific industries. The list of the selected sub-
seclors under each calegory is given below:

@) Electrical wmachinery & equipment:

(@) High vollage transformers
(b) High voltage power circuit breakers
(c) Electric motors & generators (AC & DC)




@) High vollage porcelain insulators
(e) Kidvo larbines .
(f) High pressure boilers for power slaiions

(1) Mechanical_Equipment (for _common ise );

(@) Machine Tools

(b) Diesel Encines

(c) Stccin Turbincs

(d) Pumps & counpressors

(e} Medium & hearvy castings (3 to 15 tons in weight)
(f) Gears & speed reducers

(1) Mechanical Equibment (foy specific indirstyries):

(a) Textile machinery

(2) Machincry & equipmnent Jor dvon & steel industry

(c) Equipmce:nt for chewmical & petrochemical indusiy

(d) Food processing ecquipient

(e) Heavy mechanical equipment Jov cement, paper &
pulp, sugar and olher indus tries.

3.12 Cf this list, pre-invesiment siudies were completed for
14 subscclors through UNIDO experis & one subseclor thaoug):
an UNIDO consullant ageucy, while the study velaling o irvon &
sleel eqiipmer! will be conpleted by end-diay 1976. In twor sub-
Seciois viz foud processing & heavy neciianical equipmenl for
cement, pater & pulp & other indus tries, UNIDO experts weie
carlier due to join in 197G, Invesiment pronwtion aclivities have
beeii underiaker faiviy cffectively in most of lhe above svbsectors
pariicularly after complction of the pre-investient shudies. Ihese
aclivities arvc discussed al grealer length in the next Chapler.

3.13 The Mexican Capilal-Goods Developmen! Programiie was
conceivei! & must be viewed as, a pragmatic & realistic brogramme
Jor {he idenlification, piromotion & develop nment ¢j produclion in
the principal capital goods branches in the counlry. It shouid
not be considered as a coyiprehensive blueprint § manufacturing
activily in the entire engineering goods se ctor, based on a complete
economic miodel & cxtending to material balances for the economy
as a whole. The nature & intent of the techno-economic studies
were primarilv to highlight the machinery pyoduction branches
where more inlen sified manufacturing activities were called for
in the light of rapidly growing internal demand & increased
polential for such manufacture & theveaficr to prepare the
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groundwork , through pre-investment studies & promotional
activities, for specific investment decisions by new or existing
enterprises. Consequenily, it :»as not attempted to prepare

any detailed economic mdel nor even a detailed sectoral
model, cxcept in relation to projected demand & imports for
varicir machinery products. Frecin this viewpoint, lhe aclivities
under 1his programme jall considerably shori of delailed
progravuming. At the same time, the results of the project
can be judged wcre appropriviely i teris of lh. cousiderble
inveshment activi'y genciated & the great stimulation of interest
in capital-gocls manufacture in this country.

il
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Schedule 1
Cagital-goods items identified as having adequate growth
potential for manufacture in .ﬂexico

This list includes Capital-Goods which could be fabricated under the follow-
ing conditions:

I Through new facilities.
II Through planned expansion of existing industries.
111 Through nom~nl growth of existing enterprises.

The Symbols I, II, III are noted against each item, as are appropriate.

A. NON-ELECTRICAL EQUIPMENT. (Common use).

1. Heavy diesel Engines (1000-6000 HP) for generation, pumping T
and marine use.

2. Steam Turbines for industrial use. (up to 6000 HP)

3. Machine-toolst I-chip removing.

a. Turret lathes with bar capacity §# 40, 50, 63mm.

b. Single spindle bar and chucking automatics with
bar capacity ¢ 25, 40, 63 mm.

c. Universal cylindrical grinding machines with

centre height 125 to 150 mm and centre widths
600, 1000, 1500 mm.

d. Surface grinding machines with tacle size 315
to 400 mm x 1000 to 1500 mm.

e. Universal tool and cutter grinding machines with
cemtre width 500 to 630 mm.

f. Heavy duty knee-tiype milling machines horizontal,
universal and vertical, with table size 315 to
500 mm x 1250 to 2000 mn.

g+ Heavy duty pillar type drilling machines with
capacity ¢ 30, 40, 50, 65 mm.

h. Radial drilling machines with capacity 4C, 50,
63, 80 mm.

i. Shaping machines with ram stroke 45C, 630, 800 mm.
Jo Hacksawing machines with cutting range ¢ 400 mm.
ke Vertical band sawing machines with throat 500 mm.

l. Cold circular sawing machines with saw blade dia-
meters of 400 and 630 mm.




4. Machine toolss 1II Chipless forming.

Be

be

Ce

ds

Open gap hydraulic presses with capacity 80 1o
250 MT, for straightening, bending, marking,
calibrat ing, deep-drawing, ctc.

Spark erosion machines with mounting table 190

x 280 mm upto 600 x 1000 mm., including integra-
tors with taper shank Morse 3.

Ingot, billet and slab shears (universal iron
workers) with che-ring strength 150 to 1250 MT,
Asymetric power driven sheet metal bending rolls
with capacity 10 to 50 mm plate thickness and
working range 1500 to 6000 mm,

5 Packaging, Spraying and weighing equipment.

Qe
b,

Co

Packaging cquipment II
Cont inuous weighing equipment with automatic

indicator or printing mechanism II
Spraying equipment IIT

6., Heating and cooling cquipment.

Be

Ovens and hcat exchangers 11

7. Pumps, Centrifuges and Compressors,

Be

Heavy-duty pumps for water supply, sewage,
boiler feed, mining & petroleum industries

and for general industrial use I
b Centrifuges mainly for sugar and chemical

industries I
c. Heavy-duty compressors for mining & petro-

leum industries and for general indusirial

use, 1

8. Conveying and loading equipment, 1

as Parts and components for bridge cranes
be Port handling equipment

ce Tower cranes tor construction industry

9. Gray iron foundry for medium castings (100 Kg. to 3000 Kg.)

and also for heavy castings (3 to 15 MT) 1
10. Production of gears, speed reducers an‘ precision forgings,

with a range of maximum diameter of 630 mm. (solid blanks) 1
11. Production of measuring tools of various types 1




ol
e

C.
1.
2.
3.
4.
e

Te

Manufacture of standard parts for utilization in tools, jigs,
dies, fixtures, moulds, gauges, pattems, etc

NON-ELECTRICAL EQUIPMENT (Specific Use).

Mining and construction equipment

a. Mobile drilling machinery
b. Indurtrial tractors (caterpillar type)

Equipment for cement production
Equipment for pulp and paper production

a. Paper making equipment including winders suitable
for paper mills of 20C to 500 TPD capacity

Food proc. ssing equipment
Equipment for chenical and petrochemical industries
Textile machinery and equipment

a« Spinning extruding

b. Continuous fibre making

ce. Weaving, knitiing or suitable alternatives
de Auxiliary machines and spare parts

ELECTRICAL EQUIPMENT .

High-pressure boilers for power stations

High-voltage power transformer (230 and 400 KV)
High-voltage power circuit breakers (110, 230 and 400 KV)
Motors and generators for AC and DC upto 10,000 KW

High-voltage porcelain insulators for transmission lines,
bushings etc. uplo 400 KV,

Telecommunications equipment: microwave and VHF equipment only

Electric furnaces (above 12 MT) - arc and other types of
welding (and gas cutting) equipment

II

I1

II




IT. PROJECT ACTIVITIES AND METHODOLOGY(

4, The activities of the project togellier wilh the methodology
Jollow.d during Phase II can be cousiderved iader the following prin-
cipal lewis: (v) preparaiion of pre-invesianent simlies for ddentijicd
machiverv groups, (b) iniestnient proniolion activitics iin selecled
prciecis, (¢) negoliclions icleling to specific projecls () lechino -
economic evaluaiion 0y specijic pivjecis & proposals (¢) wupduling
of demand & import projeclions for 1976 -80 & preparalion of
estimates for 1931-85 & (f) considervlion of geacral policy aspecls
of wachinery mwamyacture in Mevico. The forsi livree aspecls cre
deall wiin in this chapler ,in geueral lerms & wore specijically
in Chuapler 1V & VI. Demand Z impor! {rwojeciions are covered in
the ncxt chaptey while policy ai! procedusral aspcects ave dealt
with in the last chapler.

5.1 Pre-investinenl studics:

As pointed out earlier, project activities in Phase 1I
commenced effeclively only in Maych-April 1974, particularly in
respect of preparation of pre-investmen! siudies. From AMarch 13974

_to March 1976, 14 pre-investmeut studies were underiaken &
compleied by UNIDO experis & their couniterpuris in :Nacional
Financiera for the following branches: (a) ligh - pressure btoilers
Jov powei slaticis (b) lransforners (c) circuil bicakers (d) elcctrical
mo lors & genmerators (e) porvelain insulalors (f) machine tools of
varions calegories (g) pumps & compressoirs (i) diesel engines (i)
Joundry facilities (j) production of gears, specd reducers etc, (R)
chemicue & petrochemical cquipment (1) texiile cadipinent (pietaved
3y a firm of consultanls ap poinicd by UNIDO) (m) produclion of
hydro-turbines & () an inilial report on equipment for the iron &
steel industry. The pre-investinert siudy for iron & steel plant
equipment would be compleled by end May 1976. Besides a pre-
invesiment study on the manufacture of steam turbines was prepared
by a British firm, largely on the basis of data collected by lhe
Group.

5.2 It was sought o be co-ovdinated, thovugh the Project Ma-
nager, that the various pre-investment studics would follow a uni-
Jorm forviat to the extent possible. This was not always praclicable
because of the specific bakcground of particular experts, the details of
data & information available for various branches & the specific approach
considered necessary for u particuler wmachinery group. However,
to the extent feasible, the pre-inves imenl sindies weve indended (o
cover (a) an estimalc of prajected domestic demand jor a minimuni

-
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of 5§ years (D) an anulysl of existing & projected doriiestic manufac-
Iuring capacily (c) delcvminalion of priucipal input costs & domeslic
production cosis (d) vecommnendalions as to additional manufocluyving
or techwological capacily & wiellicy in the form of a new project

or by way of cxpansivn of existing culerprises. (c) eslimales of
capital inveslinent thad sich additional preduclion capacity may

enlail & (f) « broad cconowmic raeluction oy the benefils accruing fromn
such additional inrvestnicul. Specific locaiions were nol suggesied

but the genciol asswinpiion mode was thal wew projects would be
located in Zone 1iT. Droduct valuc was cithey assuuvied al compelilive
evels ov with waxtmum ditferential of 20-25% over imporied cosls.
The above pattcrn was followed in mawvy of he studics, pavticulirly
those relativg 1o transformers, cricuit-breakers, olors & gencia-
iors, foundrvy, production of gears & specd reducers & texlile
cquipment , “n certain cases, the initial study prepaved by the /NIDO
gronp was supplcimeunled consideravly by morve delailed studies uider-
lakcn by the NALINSA counlerpart pevscinel. This was parlicularly
so in respect of insulalors, circuil-breakers & foundry facililies.

In cevlain sectors, particularly machine lools, the initial study ias
essenlially of a mnore gencral naturc, parily *ccause of non-availability
of basic dala. However, Ihis study idenlified lhe specific machine
tool branch es having polenlial for domestic maufacture. The inilial
study on machine tool produclion possitililies has since been folloicd
up by a more detailed sindy, covering specific machine tool bvauches
in considerable detail. In certain branches, such as pumps &
compressors & dicsel engzines, the initial pre-investinent studics co-
veved doiestic mwayvkel projections but principelly stressed the need
for expansion of existing facililies lo cover growing internal denaud.

5.3 The pre-investment studies were prepaved lavgely by lic
short lerm (3 to 9 monthis) UNIDO experts, in mllaboration with
their NAFINSA counterparts. Extcnsive field investigations were con-
ducted for this purpose & a large nuinver of plant visils to existing
enlerpriscs were conductea, together with wmeelings with the princi-
pal users of the wmachinery product o: products in question. More
than 70 domestic planis were visited by one or olher of tiec experts,
though many of tiese planis had been visiled in the earlier Phase
also. Though relevant information was generally supplied by the en-
lerprises visited, colleciion of delail ed data re production sales,
operating and olher cosls, future expansion progranvies & the like,
undoub tedly posed cousidcrable problems in @ nunber of cases &
the Group had ne cessarily lo base its conclusions on a number of
assumplions, in sowme of lhe studies. By & large, however, most of the
studies were able to cover the principal features of llie market & the technical

aspects



of additional manufacturing capacily. Oncc {he teclnical studies iwcere
couipleted, the Pirojccl Evaluator in lhie Groa) was vequived lo pie-
pare the cconomic aspects of the project, in consullalion wilh [
Project Manager & the shorvt-tevm expert concerned,

5.4 The nwain obicctive of (the pre-inveslinent siudics ivas lo l
define the size of the market & the troad ccononic polental of -
nufaciui ¢ of specific machinery products in sifjicicnl dewail so as
to enable effective investmenl prowotion ef particulay projects. I l
was no! intended that the pre-investmenl studies would be adequralc
for invcstment decisions as such. In facl, an ineporlanl assunplion
which was fully confiviced by expervience in the Capilal Goods Projec/ '
has been that pre-imvestment studies invarviably require substanticl
modification in the course of investwen! promolionc & lhe developnwin:
of specitic investment propositions with intending  enlrepreneurs., Abiosd '
invariably, Ilhe specific projects thal hare devcioped in one or other
of the capilal goods branches hawe been considerably dijievenl in
concept & megnitude. This does nol, in any way, delracl jrom (the l
essential siced & ralue of these sludies, as lhesc constitide e
basic framewerk for the specific investmenl preposilions that have
developed in the course of negoliations willi enl cprencurial groups. '
Iin succediig chapters, this aspecl has beca claboraled i vespect
of the main identified capital goods branches. '

5.5 While no major difficullics weve experienced in defiiin:,
the broad scope of the pre-investmenl studies, sonie probicivs wesd
undonbiedlly encomntered in the detailcd preparalion of inwany of ibe
studies. With limited time at their disposal, e shovi-term UNIPO
experts weve often havd put to collect the vequived hasic dala ie-
parding wheir respeclive branches. While generaily, ‘he vesponse of
dumestic enlerprises was posilive & co-opevelive, there was consi-
devable difficulty in oblaining delails as to costs elc in a nunber
of cases. In some instances, the principal uscrs including large
public sector enterprises, wwerve reluctant to indicale prefevences
as to types of machinery products i¢st this should be inlerprelcd
as ecven an indivect commitment for subsequent purchase. The
classification oj imports in various broad calcgorics also posed
considerable difficulties in tcyvms of break-up wider diffevent sizcs
& specifications. Despile the various practicel difficullies encountered
however, the pre-mvestinent  studies procecded faivly satisfactorily
& did succeed in providing, in most cases an adequalc framcwork
for the promotion of specific manufacturing projects.



5.6 For the purpose of the pre-invesligation sludies, ceriain
assuinplions were cdopted, which are briefly enumervated below. The
list of items is illustrative & not exhaustive. In a mumber of dis-
cussions & cxploraiory negotialions wiih potential forcign investors,
stmilar asswptions weve suzges ted by the Group & were gencvally
eccepled. () Debl-cquily vaiio: | This was genervlly assumed al
1.1. This is somcewhal al rariance with currvent praclice in Mexico
wherve a ligher proporition of equity is norinally assumed, parily
because of the relatively high cost of loan capital, In new wmacii-
nery produclion projects, a more prevalant praclice is to inilially
work on a 1.1 vatio (US, UK, FRG, India) & this retio was conse-
qucently assumed jor the pre-mvestme.zt siudies there new projecis
were considcered necessary. In the case of expansions of existing
enterpriscs, this had necessarily to be considered in the contexi
of the financial structure of the company, (b) Cosl of land: This
was generally assumed at 40 1o 50 pesos per square melire. Since
mo st of the projects would be located in Zon e Ul (outside the
industrial concentrations of Mexico City, Monterrey & Guadalajara)
such cost asswmption 1was considered quile adequace. (c) Civil
constructions: The estimates in this regard are rising vapidly every
year. IHowevcr for most of the projects, it was assumed {(hat cons:
truction of lighl factory bays wownld cos! about 1600 ppsos per m=
while heavy bays would cost around 3000 pesos per m~ metre. Admi-
nistralive oifices, luboraiorv buildings, canieen elc were eslimaled ali
2500 pesos per mé . Certain assumptions were also made for the cost
of railroad sidings, land imiproveinents, intlernal voads, ducts elc
& for office fixtures etc. Crainage was assumed lo cost 450,000 pesos
for a 150-lon crane, 375,000 pesos for 100-lon bolh at internationgl
prices since these may require to be imported. Unils uplo 50 lons
& even nwre could, hoivever, be obtained domestically, though al
hicher per ton prices (d) Machinery & equipmcnt: It was sought
to obtain quolations for some of the principal machinery items but
this was not always possible. However, the estimates in this regard
have sought to incorporate international machinerv costs at 1974 prices
as far as practicable. Since most of the machinery & equipment would
require to be imported, provisions for freight & insurance was
assumed at 10% on FOB, while local handling, lransport & other
costs were estimated at 7%. Import duties were assumed at 8%, which
was the normal rale prevailing in 1974. Thus, a total additional
cost of 25% was dlded to convert to cif. & including import dulies.
(¢) Cost of capital: It was assumed that loan capilal would be obta:-
ned from Mexican sources. Consequenily, an inlerest rate of 13-15%
was assumed in the pre-investment studies. The relatively high cost




of capilal has enconvaged the utilisalion of supplier credils cven

in some projects ncgotialed wnder (his programiie. (f) Anorlisalicn
& depreciation: An amorlisation period of 15 years willl fwo years
grace, was assumed in the various stwdies. Deprceciation was cal-
culaled in accordenc e wilh the rates peirmissable in Mexico viz 8¢
Jor machincry, 3% for buildings & 207 for (raisport cquipmcal.

©) Cosi g lebour:  This conslituled a fuivly difficull problem as
both the minimuin & average vales varied considervably for dijicict
vegicas & for diffcieil! catcgorics of skills. By & lai'ge, however,
a rvalc -, 18 pesos per hour, including fringe bewefils was considered
a swuitable basc, Uwouch there werce cousideradle varialions 10y par-
ticulo s shill culegories & locations. Orerall solavy increases have
been quile subslvicliol during 1974 &1575 & his espect wiil need 1o
be carcfilly rciieied towards end 1576. (1) Cost of sipervisory
peisonnel: These wweve genevally adopled on the iasis of aclucl
expevicice in the same or allied iudustry in Mexico (i) Ruyally: ivor
purposes of calculation, a rcte of 3% was genevally asswicd as
most llie projects cnvisaged foreign licensing, al lcas! in the ini-
tial peviod. (j) Taxes: Corporation Tax (impuesto sobre la veala)
has been assessed al 42% of nel profit, while provision of 8¢ hus
been assiwimed by way of proiect shavins (k) Inceilives: Since these
would largcly depend on the location of the projecl on the tax rebale
allowed on eucle casec, no specific provisior was incorporated in the
various pre-~investment studies on this accownl.

5.7 Certain wmelhodolosical aspects & limitations of the tecimo-
cconomic sindics need to be specifically nentioned, Tivsily, no sei-
sitivily analysis was done at the stage of pre-inresi uent studies in
terms oj calculaling a project’s worth in relulion to fluctuations in
the principal varviadlesgs market share of totel demand, product
pricing,input-onipnit vatios & the like. This was pairtly due to ihe
limitation of time for hese studies & iartly because such
'sensilivily’ would,in many cases, be determined in any cvent in the
course of invesiment pronwtion & finalisation of specific projects.

It would, however, be undoubtedly usefil if such sensitivity analysis
could be undertaken in the next phase of the project, when most of
the pre-investment studies can be expected to be translaled into
concrete projccls. Secondly, the cosl-benefit analysis for ihe spccific
projects fddeutified in the pre-investment studies weve primarily Jrom
the commercial viewpoint of individual projects though certain national
criteria were also applied in some cases. T.e emphasis on comer-
cial profitability was primarily because these stwdics were intended
as the first step towards entrvepreneurial investsment decisions.
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Normally, the Discounted Cash Flow technique wus utilised for the
purpvse of projeci cvalnalion, the period exiending over i0 lo 15
years. in some of the stwlies, the IRR wuas calculated al a defined
point f investmenl g1 sales income. I respeetl of ualional cost -
bencfils, the as'ects highlighled were largely confined lo (@) forveigm
exchange dimplicalions () employment considevalions & () lraining
cfiects. Thirdiy, the varions capitat-goods products & subscclors

were sindied on an individual basis, ajter lie initial identificalion

& sclecticn of biunchies and il was not atlempica to prescribe inter
se priorilics belween one or olher project. This was parily because

the various pre-investnent shudies were uol widertiaken simullancensly
but, in fact, extended over a 2-year pecriod upto ilarch 1976, but

even morve so because the investor respouse lo the vavious inveslinent
possibiliiics was very varied & spread over differcut periods of time
Jor difjevcit branchcs & products. T'ie various piojecls & proposuls
had wecessarily lo be handled & Processed as ihey came up through
varions s luges of investment promotion. Once the present slage of

the prc-investnient siudies & specific project appraisal is over, say
by Oct-Nov 1976, it would be uscful & desivable to review Ihe various
brojects & evaluate them in greater detail in terms of national cost-
beucfils & consequent priorities. Fourthly, it is necessary lo coisider
the depih to which wmarket studies need to be conducted at the slace
of pre-investment studies. e battern soughtwas that these should Lc al..uate
Jor developing sufficient investor response after which the detailed
Jeazibilitv study would cover the market possibilities in full detail.

The corrse adopted was largely dictaled by purely pragmatic reasons
of iiie & manpower resources but proved , in most cases, io bve
quite adequale for ihe purpose of obtaining suitable investor respoise.

5.8 The export possibilities of various projects were nol
Shecifically covercd in the bre-invesument siudies as adequale injor-
mation regarding potential c.port  markets, particularly in Southr &
Central Awmerica could ot be readily obtained. It was inlenial that
a specific study would be underiaken as part of the UNIDO/NAFINSA
broject during 1974-5 to assess the potential market in Latin America
for lhe idenlified machinery products. This was, however, not possi-
ble to arrange . In the meanwhile, NAFINSA has been in touch with
ECLA and a joinl study in ihis rvegard is under consideration. Il
may be appropriale to emphasise certain aspecls in this connection.
Firstly, whalever the incentives provided for inter regional trade
in capital goods wiihin Lalin Americ » @ much greater polential for
machinery exporis from Mexico would be in the USA & Canada, par-
ticularly the former. Any major export effort would necessarily neced



to concentrate cn the U.S  arket . Sceondly,  hre concepi of greater
infer regional trade in copilol goods iy Latiin Atrciica wonled HeCesSi-
lale a ucioy recicio of e siruclore of lanff ficccativee ailliin the
vegion. Al presead, ke LAFTA lariff ogrecinents camol be said

o operc!e in farcuis of Meico in so jur as macidiery products ore
encoarted & dne endive palivon arontd weed to Le carveimlly 1=
exantned . I may be useful lo coinbine the Stady of this qiiesiion
wilh rp;\:-j,y;_-]{(_’ oflabesyetion vy s _77'('.’(.’. Fl'.)l(dl.l.j’, il is HeCCSSary

o re-capliasise il exparis of sophisticatcd  sizechinery & couibrend
can varcly be dissociated with theiv whilication i hovic inarhbels.
While it is tinie thal in sone Ceonviies such as Sinvopoire
& Nlongkony  prodaction of ceriain maeclinery proucts, purticnlariy
elechre:iiteins is deicloping ropidly, the genciai glodal experience

in respcc! of heacy wmechanical & cleetiical cuipaer! has been that
such equipmnen! is initially mamfactured Jor howe awarkels &  gradually
extended to expor! iiarkels, as production miils hecoie more com-
pelitive & scale cconciiics beccine increasingly operolive,

5.9 Tc quecstion of scale ccononiics raises the imporian! question

of piunl capuaciiies recommended in the pre=invesimert sliddics  joi
one or oilicr product group. This guestion is difyicunll 1o deal with, as
@& munber of wachine -buildiie plants have « comtosile product mix &
are flexible enongh to swilch from one ilem of manujacture, say,
reciprocaling covipiressors lo drvilling rigs, withovt too mech dijficulty,
A plant producigr high pressure boilers can manufocthre a wide raige
of melal-fubricated  pircdicls, luchding press ure ressets, CoNdensscers,
cooling equipmen! & the like. A machine lool tlant producing a cei-
tein  type of luwl can adupt itself lo an allernative nix of mnachine
lool producl!s with only marsinval increase in eq uipmeni, bul provided
the necescary lechiolosy is availuble. A plaiit  mamjacturing power -
generalion equifrical cai adap! itself readily to produce, for exainple
cenlvifugal compressors. This Hexibility is all the more so in res-
pecl of mechanical cquipment manufacture , wirolving leavy fabvication
work. Suclt mamsfacturving mits are in the nature of large engineeving
wor kshops with a wide range of machine tools, chich can be wlilised
Jor production of various machinery products, once ihe design &
technology is available. Having made the basic point, however, it is
necessary to emphasise thal for a nunber of machinery products, re-
latively long production runs are possible. Thius  for mamfucture of
transformers, circuit bircakers, molors & generecors, porcelain insu-
lalors, steam lurbines, diesel engines, & some of the other products
covcred in lhe pre-invesiment studies, plant s zes have been sought
to be dcfined. The general patiern has been (. recommend aew plants



designed lo cover the overall inarket requivement. This is relatively
casier lo do & also picjecls beller ovcrall economic resulls. However,
expericnce in this project has shown that calvegieacirnal response in
mos! branches hes been to reduce the plant concept&  size very sig-
nificanlly & lo exploic possibililies of subcontracting os far as possible.
This is partly oeccause of markel vacertainlies & is ohviously io reduce
initial capital inicestient, so thal a projeci can grow wilh the mortel,
rathen than ounlstyvip (he mairket. In lhese cases, the lower initial
cepilal dnvesivicn! tends lo move than compensate for scale econoniics,
at least in lic initiai years of production.

6.1 Investinent Promsziion:

Invesiment  prowotion activities duving Phase I were initialed
woan lweshiicnt  Promolion meeling ovganised by UNIDO in Vicwia in
cl. 1973, Ou bechali of Mexico, nis wmeeling was atlended by Lic.
Guillermo Becker, & Lic. Julio de Lcon, from the Secr-elavia de bidus-
lria y Comercio, Ings,Carlos Quiniana,Colin & Hdéclor Castro Ullua
on behelf of Nacional Financiera, besides the UNIDO Project Mdaiooer.
Thirty six represcntatives attended the meeting on behalf of repuled
machinery mannfacturers in Evrope. A lisl of t:2 peirsons alicadlis:z
this weeting is anncxed to (his chapter. For this wecting, a number
of investnien! profiles had been pircparcd by the Groip on various
capital-grods manufaciuring possibilitics in Mexico. The representali-
ves from Mexico einphasised variovs aspects of Mlexicen policies &
clarified a number of issve- velaling (o foreien  invesiment, technolosy

& oller policies in ilevico. There was considcresle intevest generated
anmong a wmber of Evropean manufacturcrs for barticipation in machine
building projects in Mexico. The specific proposecls which emeraled
Srom this mceling weie (@) three proposals jrone Freoch, German &
Swiss companies for ihe manufacture of higi=-voltase circuil orcakers
in Mexico () four proposals from French , Gern:air, Swiss & Italian
yaachine tool manufacturers (o mannfacinre raviovs celcsories of
machine toolsin Mexico (c) one lcller of interest firow ¢ Gevnman com-
Pany for production of power boilers (d) expression of interesl from a
Czech company lo expand ils facilities in Mcxico (c) a joinl project
proposal from a British & a Germany company for the manufacti e
of steam lurbines for industyial use . (f) an expression of inferest
Jrom an UK company for production of clectric aolors, relays clc

& (¢) expression of inleres! fromn some Ewropean companics Jor par-
ticipalion of cement equipmeni, dicsel engines, indusivial pumps &

the like, The follow -up & subs cquent developments in respect of these
proposals is discussed in the succceding chapters.
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6.2 The mecling in Vieona wes  followed up by e series of
meelings & coxplovalory pegolialions i the USA & in Mcevico oyrer
the last 2 years with a muaber of prospective Joveign cuirepyencurs
& domestic induslvial proubs., For this purpose, lellcrs of invila-
tions were senl do (he principal aendgeclerers of machincry &
equipment & folloiv up wieclings & oxplcialory discussions were held
W'l s forelyn amonagacin crs o expresseds brierest in particijpe-
ling finai cially o1 (echnologically in one or olher of ile identified
brojecls. By & lavge, it cait be said Nl st ACJOr NI ey ai's
hiiie becii conivcted by the Group over the lusl fao years, c.cep
in cevluin ficlds such as cicmical & food procesw<ing machinerv or
equipmenl for ivon & stecl, papev & pulp, cle. wheve ihe inilial
Siuedics huee cither noi becn conciuded o conipleicd very recentl ¥

6.3 The ralionale bchind the procedure adopled for investment
promolion was, thal the sophisticalcd nature of capital goods produc -
tion necessileles in many cases, nol only the inflow of forecign lech-
nolo;y bul the active parvticipation of lecliolosy sedplicrs in actual
manufzchore. This approach can ofcourse be queslioned on the ground
that this may lcad lu excessive dependance on Joieign techiology &
lechnology sapplicirs even ovrer a period of lirre, particnlarly where
technology is accoinpanied by a degrec of capital owwacrship & conse-
quent puiiicijmiion in the day (o day opevations of enterprises. Fo-
Unving the patiern of socialisli countries in Larope, capilal goods pro-
duction nus been iadertaken in some develop inge counlries such as
India, Iran & Egyp! through large, public-scclor enleyprises withon!
any forcign capital parvlicipation, though such produclion is based on
Joreign lechnology. This is a maller, however, ef slale policy. In
Mexico, where lie declaved policy of govermmneni is lo encouruve
brivate secloi itnvestment, as also forign minorvily investinend in new
& necessery industries, il would be obricusly afipropiiate to
operale under any other prowise. The naluve of ios! capilal - goonls
production, involving lavge capital outlays & long geslalion periods ,
is also such that foreign investment paviicipation would nol only be

useful bul desirable, boih from the viewpoinl of covering possible vesource

gap & so as to ensure that techinology inflow is not only coinplete but
continued & subs tantial over a period of time.

6.4 It must he emphasised, as experience in the Mexican
Capilal Goods Project has amply demonstrated, thai the promotion
of invesiment in capital goods manufacture is, by no means, an
easy task. Though the technology markel for machinery wmanufaciure
is oligopolistic, there are a mummber of sources available Jor obtaining
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adequale lecl:nology in most of the branches. Yet, the need for
oblainiiy e wost suiiable tcclinalony cn the most acceplable terins

& conditions mrkes the tasl> of sel.cliviiy & negolicdions extyemely
difficult. On the ove hand, machinery usecrvs ave kecn {hat the :nost
suilabte cquipwent onlyis wundestelon foy prodection in Mevico &
seowid be acdilable al ncarv-compoiitice inteinalionel prices. In o the
sclection o) lecliolugy for stcem burbiices, jor evanpic, one ef the
principal institilional consiners in Mexico evbyessed lillle inler st

w iie domesltic prodncls o of 2-0 Ovcsalionaldly Ricoocn makes bl
cpreared lo oc keen on principaliy one  wake, the nanjecturers oy
which qwere not interested in pavtiedpoting in a projcct in Mevien,
Sitmilar instances have occ:ored in son. of the oller machinery pro:
ducts atso. Waile, il is necessary (o ake filli aecount of the opinivi
of privcipal usciv ve brvaad nwwmes & nakes, there is a poin! beyvoud
wlich this cowld watuyally ajject ithe establishmen! of majo:r nachive
biiiding projects i the country. On the other hand, considervable pro-
blems licve also been posed by supplicrs of techinlogy in soie of
the selected ficlds. Repulcd dutevnaticiiac maclinery groups have been
reluclanl o pavlicipate in investmenl projects excedt wdler certain
coditions wliich,at times, have proved very rigorous, In sonmce cases,
this has been sought to be linked awith commitinerts, on the per: or
Mexican inslitutions & public seclor agcncies to prchase their requi-
rements solely from the new wnit. In other cases, product pricipo
Jovmmuda were suggested which were considerably above international - -
prices. In some instances. project dccisions have becn soughi (o be
linkcd wilh the placing of major orders apainsl an existing quotalion
on ihe ftcchinology supplier jor the prodiict in Gquestion. The cxcriedsc )
selectivity in the choice of forcign techuclogy & related fereisn inves:-
ment had necessarily lo lake accounl of all lhese jactors, which hare
resulled in the ncgotiations velating to « mumber of projects being
Jairly trolcaged.

6.5 In respect of investment promotion aclivilies of the projeel,
it is neccssary to emphasise the close collabovation belween Nacional
Financiera & the UNIDO Group, particularly the DProject Manager. In
almost every case, the initial contacts, through Slanl visits or corres-
pondance, weve made by the UNIDO/NAFINSA group on behalf of
NAFINSA & the initial and delailed iicgoliations relating o @ number
of projects were conducied by NAFINSA officials in closc consul-
tation with the UNIDO Project Managcy £ some of the- UNIDO experts.
While final deciscon making uaturally vested with Nacional Financiera,
the various prior stages of processing (he various proposals received
were largely performed by the UNIDO/NAFINSA Group.



Lar
1454
1

7.1 Jiialie!on:

Togclhey witl the explovalory & initiol nepoliations  conducled
with a ivaehes of jurcion companic s & domestic coinl o des in Mevico,
an npasctant vale disclhored by fhe UNID? NAFINSS Croup was e

Y . e v . - . . e e
Codaidd o e als .l") ll_"/tl\"un VO o] St € {oviii P COnINC et

Tire lechnicot inpul in cespecl of sech cralicdion was lavzely provide:d
By the chorl [cvin fochnical expeits, wiile the ceoneric aspecls oj I~
pioposils iwere gepicied by Hic Doojcel Vaicr, assicted by the Frojoct
Sraiaior, The pProcednie followed was lo prepare seein cealnalions &
in consullalion with NAFINSA coualcrports, sebirit these 1o scuior
personncl in NATINSA, who wouald co.lici the dicooliciions, usually wiii
the paiticipation of liic I'ojecl Maiaser. The piroceduires worked
Jaivly salisjoclorily diiivy iice perivd wnder iepoirl. The evuinalion
repovls driefly anclyscd ke princifal  fealiires of suclh proposal &
conmpared lhese awilh the approach adopicd in the retlaled pire-investnent
stidic. . 1a gickds where moire then ove invcestne:si breposition wos
receaed, such os civenil-breakers, a drief  coinpainlive cealvation
was prepaied, wille spocific yeconiicifations , foit the consideralion of
INAFINSA .

7.2 An imporlanl aspect of such evaluation velaied lo (i propo-
sals received in vespect of lechnology licensing., In a muonber of cases,
piropoiGls veccived fronr prospeclive techiioiogy supllicrs tended lo
be raler one-sided & coilained mony resirictive conditions, aparl
from heing too cxpensice. A critical ararysis of cll suzh profoscls 1as
made by the Project Maneger for consideralion of NAFINSA, togelher
willi ulicrnalive contractial provisions & rcvised ierins of renmacration.
The veviscd contiactoal provisions foviied 1lie hasis for final ncgolia-
fious be!iooer NAFINGA & lcchnology supplices in awnnher cof cases,
while leclnology pavimenls were elso subslaatielly reduced. In one
casc alone, icchinology paymen! was able lo be reduced from USS2
million lo US $400,000. By & large, te negolialions and approaci
adopled in vespect of acquisition of lechiology should stand NAFINSA in
food stead in respect of fulure ncgoliations & draflting of technology
licensing conlracls,

8. While the principel role of the UNIDO group, apart from pre-
paralion of pre-investment sludies, lay in assislance & parlicipation in
invesiment promolion & ncgoliations, cerlain gencral aspects also
emerged which, in the opinion of the Projec! Monagev, arve likely to
prove extremely significaul. These have been deall with in Chapley Vi
of this report & relate largely to policies & procedures considered
necescary for the rapid prowth of the capilul-goods seclor in Mexio .

ey wwd WP NN N W T EN G N D EF E I W T D O e
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ITTI. DEMAND AND IMPORT PROJECTIONS FOR CAPITAL GOODS
IN MEXTQ) IURING 1976-1980 and 1981-1985

8.1 In Phase I of the Capital Goods Projcct, fairly detailed
demand & inmpert projections were made for the period 1976-80, both
Jor cabital goods as a whole, as also specific machinery products.
Firstly, macro projcclions were nade of the mackinery vequircments
of the principal produciion seclors in the economy. fFor this purposc,
growth trends in terms of investiment & ontput were defined for 14
production sectors which were the principal coi:suiicrs of machincry
broducts. These were agriculture, wining, food processing, sugar,
textiles & shoes, paper & pulp, chenticals & petrrochemicals, cenent,
tron & siccl, uii-fervous mctals, viichine tool production, ian:facliie
of clectrical cquipment, construction indus try, & electricity power
genevation. * From the projected investment trewds for these produciion
scclors, the capilal-goods vequirenients for cach secior were assecssed,
on the basis of co-efficienls of machinery investment in each case.
On the basis of 1967-68 prices, it was projected al that time thial
machincry 1requireients for these 14 sectors would be of the ovder
of Ps 102.7G thousand willion. While gross prodiclion of thzse
sectors cousiituied about 50% of toial gross production, the above cs-
timales also yave a fairly reasonable indication of incchinery dernand
Jor the cconomy as a whole. The figures were Jurther broken down
Jor specific machinery groups & products & import figuves for the
1965-9 period were exivapolated (al conslant 1967-8 prices) for lhe
period 1976-80. This melhodology was considered appropriate as
import statistics provided e dctailed unifovin classificalion of vivious
machinery p roducts & groups. The period 1965-9 was assumed as a
beriod of faivily vapid growth in nost production seclors. Capital -goods
imports dwring (his period were of the ordey of Ps 36.5 ihousand
million. The extrapolated import projections indicaled that capilul-
goods imports for 3 defined Froups viz mechmidcal equipment of
common use, wmechavical equipment for specific industries & electrical
equipment would be Ps 83.65 thousand million (1967-8 prices) during
197 6-80. A fairly delailed survey throush field visits & investzptions
was alo made of domeslic manufacturing capuacity in different capital
8goods branches & this was separately set out for the major machine
building sub-sectors. For the purpose of irniport projeclions it was,
by & large, assumed that domestic manufactvring capacity wonld
remain fairly slatic, though wherever the impact of ncw manufactu-
ving capacity set up between 1968-9 & 1972-3 was considered
to be significant , this was taken inio account.

¥ For a more delailed description of th, methodology followed in

determising thesc projections, reference is {mvited to Reports
of Phase IA & IB.
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8.2 The dewmand & import projccltions prepared in Phase [
(1972) olviously vequived revision by 1975-6. On e one hand, ma-
chinery cosls had cscalated considerably duving lhe perviod, betwecn
1968 & 1975 & oy projections hased on 1967-8 prices teided to
be unrcai'slic. Secondly, significant changes lad occured in the
Mexican cconomy during the period between 1970 & 1975, Deicnd
for machinery & cquipment wwas rising 1. pidly & inflation al hene
& abroad had a significant cffec! in detevmining growlh tycids in
diffevenl braaches. Il was couscequenlly considered neccssarvy io
veview e foimer broicctions of achinesy imporls add hving
these upto dale in terms of 1974 pirices, angd also o prejure
detaile d projcclions jor the period 198i-o5. The lallcy was  consi-
derved particulavly necessary as most maclkine-buiidivg projects
laken up for implementation in 1976-7 wonld, in faclt, be uwn-
facluring in accovdance with installed capacitics only in the carly
1980's. Tie dclailed lechno-econonic stidies couacncled for the
various capilnl-goods branches durng Phase 1 wonld also serve [
effectively cruss-check the uala & maievial regaraing demad &
import trecuas over the next decade.

8.3 By & large, the wwethodology adopled for wpdaling iie
imporl projections for 1976-80 and preparation of 1951-§ csiimales
is similey in coucepl to that cdopled during Phase 1.* The prin-
cipal w lifications ia the definilion of the prodi:clion seclovs is
that (i) instead of 14 production scctors, 15 seclors have been pro-
jected itncluding the printing induslry (i) in place of wmachine !nol
manufacture, Hwe overall mechanical equipment production sector
has been ircluded as Hhis covevs a much widey section of mnin;-
facture. Growlh vrates have been projecied for each of the 15
produciion scctors& capital goods requivements for each secior larve
becir assessed. These 15 sectors represenled 40,4% of GDP in
1974, The most significant capital-goods subsectors have becn
divided inio 33 calegories & the projections for each category of
machinery against each production sector may be seen at Sclicaule
I to lll at ihe end of lhis chapter for the periods 1975-G0, 1981-3,
as also for 1970-4 (though inflated lo 1974 prices) for purposes
of comparison. A more declailed projection has also been mmade in
respect of each machinery group & product to the 4-digit & 5-
digit SITC classification.

. 8.4 The growth rates projected for the 15 production sectors
may be seen in Table I below, togcther with projected value added

* Llor a more detailed description of the methodology & procedure
Jollowed during the 1975 review, refevence is invited lo the final
veporl of J.Zdenek, Domestic Market Analyst, Capilal-Goods
Project, Mexico (Feb. 1976).
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figures of cach sector for both perviods, assuming an overall GDP
growth vate of 6.5% during 1976-S0 & 7% during 1981-5,

Growlh_ jvojeclio us_of principal produclion _seclors

TABLE 1

in million pesos

Seclor Grow/h vale Anlicipated Growlh ralc Anticipated
assuiied Jor  yalye -added assumed for  valve~ndderi
1976-80 in 1980 1981-5 in 1085
(1974 prices) 1974 prices
1. Agiiculture 2.9% 91,400 3.1% 106,500
2.Mining seclor  4.8% 12,600 5.5% 16, 500
3. Food processing
industry 6. 5% 68,100 6.0% 93,700
4.Sugar industry 7.1% 5,200 7.6% 7,500
5. Textile & shoes '
industry 7.2% 65,800 7.5% 94,500
6. Pulp & paper
industry 8.2% 8,000 8.5% 12,000
7. Printing industry 7.1% 7,300 7.5% 10,500
8. Chemical indusry 10% 73,900 10.5% 122,000
9.Iron & Slcel
industry 10, 8% 12,500 9.1% 19,300
10, Cement indus try 9.5% 4,550 10% 7,300
11, Non-ferrous metals
industry 8.1% 5,400 8.5% 8,100
12. Non-electrical
machinery industry 13. 4% 9,400 12% 16,600
13, Electrical machi-
nery indusiry 13. 4% 13,700 11% 23,100
14, Congmction industyy 8.7% 87,100 2% 135,200
15, Elckidly Gaerdion 10, 6% 19,400 8.6% 29,300
TOTAL of 15 sectors 484,330 702,100
Remaining activities 678,470 928,900
GDP 1,162,800 1,631, 000



-3 -

In determining the growth projections, the past growlh patlern & the
estimales made ir the various techno-eccnomic studies have been
taker. inlo full account. It is necessary lo emphasise thatl the .various
growlh vales ure estimaled projectiviis & lhere is possibility of a
considerable desvec of varviatiou beliween lhese fignes & lhose of
othey institutional sowrces making such projeclions for one or olher
sector. Unless, howcrver, a very significanl variation takes place,
the figures of capilel-;;00ds vequivemen!s, which coistitate the main
purpose of the excrcise would noi be malerially afjecled.

8.5 Tog ellicr with deterwinaiion of the giowlh wvates for 15
of lire principal wmachinery-consuming branches, i Duporl figwreos
upto 1974 weve sought to be extrapolated jor the lwo 5-yewr perviods
1976-1980 & 1981-85. In order to project comterchle fizures for
lhe various periods, ii was jirst nccessayry to convevl iie 1970 1
import figures for a large number of wmachinery producls io 1974
prices. This lime-consuming lask was , perjormed by the T'NIDO
expert - through e use of inflatoi s, devived for each product
on the basis of incrcases defined in the U.S. Wiolesale Prices &
Price Indices for lke wonth of July in cach of e ycurs 1970,
1973 & 1674 & auwual average increases defined by lhe sane souvce
for 1971 & 1972. These ‘inflators' were cross-checked with machieiry
price indices in the Fedeval Republic of Germary ovey lhie sanie
period & appcar lo be fairly accurate & acceptable.

8.6 In determining import projections for 1976-80 & 1931-85
(both at 1974 prices) careful account has been laken of growth in
domestic manufacluring capacily of various machincry products part:-
cilarly for sub-sccloral byranches which have been shidicd in delail
by the UNIDO-NAFIN Group. These sub-sectors are briefly discussed
in the succeeding chaplers dealing with manufacturing possibilities
in Mexico jor the lhrec broad calegories of capilul-goods. Il musl
be siressed, hoiever, that the asscssinent of domestic producition
capacity does not extend lc the other machinery sub-seclors in
e mal detail as those sub-sectors which have been specifically studied
by the Group. This may well resuit in domestic production capacity
being somewhal higher or lower for some of the subsectors but
this again is not likely to wmaterially affect the overall iinport pro-
jections. It must also be emphasised lhat the Smport projeciions
do not lake into account the various projects being conlemplated as
part of the Capital-Goods Nevelopment Programme. In fact, it is
the production gaps represented by the import projections that
provide the rationale for most of the varions projects being sponsc-
red by the UNIDO-NAFIN Group.

-
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8.7 The import projections for the lwo periods need lo be
viewed at two lecvels. Fivstly, overall imports of capital-goods for
the period 1976-80 (at 1974 prices) are projected at Ps 187.5
thousand million pesos while, for lhe period 1981-5, such imports
are projected to rise to Ps 296.6 thousand million. The annual
growll vele is capecled to be 10, 4G daring 1976-80 & 8.5% in
1981-5. Seccidlv. il is necessary fo considcit whal porlion of such
impor!s would he covercd by the 38 idenlified groups of maclivei'y
producls. hnports of these 38 idenlified machinery groups (Schedile
I to HI) wonld be of lie ord v of Ps 115.7 dporsand million duying
1976-1980 & Ps 183 thousand million durving 1981 -5, This would
constitute over 60UJ of tolal machinery imporls curing lhese periods.
The formey figire of Ps 115.7 thousand willion can be compared
to the carlicr (1972-3) tmpost estimalc of I's 83.6 ll:ovsand million
pesos for similar categories of machinery & equipincid during 1976-
1980. During the year 1980, overall capiial -soods imporls are esli-
maled lo be Ps 45 thousand million pesos* while for the 38 iden-
tificd groups of machinery, tmporis would oc ave.nd Ps 28 millio:,

8.8 In Table 11 which is annexed al the end of this chapler,
impor! piojcctions have been made for Ihe princital machinery groups
& producls upto the 4-digils & in sonmie cases, vplo 5-igits of the
Standayd International Trade Classificalion (SITC) jor the 1976-80
& 1981-55 periods al 1974 prices. The valic wlsn shows e
earlier projections made in 1972 for eacl of thesc wmachinery products
at 1967 prices.

8.9 A comparative swnisiiary of the trojecled dislribuiion cf
imports among the 15 production sectors is given in Table Il
al page 39. This has been a very difficult exercise as it necessi-
tated applicalion of broad machine co-efficienls for each subsecior
as relatzd to diffevent machinery groups & producls. Where the
equipment for different sectors has heen able to be separvalclv
classified such as for thedectrical sector or pulp & paper industry,
this has been separalely provided, together with suitavle proportionaie
projections in respect of the common-use machinery groups. llowcver,
in some major sectors such as the chemical & petrociiemnical induslry,
no separate secloral classification has been practicable, as much of
the equipment is of common-use catcgory. In such a case, the
only alternalive was to estimate the proportionate machinery projec-
tions for each of the machinery groups & products, through the use
of broad co-efficients as has been shown in Schedules I to lII for
the periods 1970-4, 1976-80 & 1981-85. While this wmethod cannot

Tiiis figure, as also the overall import projection of Ps 187.5
million can be compared to a similar figure of Ps 15 thousan!
million for 1980 & overall imports of Ps 160-180 thousand million
pesos for 1976 -80 projected by the UNIDO-NAFIN Group in 1975
in an article "Programme for the Devclopment of the Capilal -
Goods Industry in Mexico'" which appearved in Comercio Exterior
de México- Vol. Il - No. 8, 1975.
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be consideved to be wholly accurate, this does serve to provide
cerlain broad estinoles which can serve as cffective lools for
progvaunning. The ebove approach highliohts the production
sceclerrs where the volume of projecled iinports is likely lo be
particularly heavv. The most significant scclovs from the
vic:epoiin! of projecicd imporis curing 1576 -85 wovld be o)

the chicwicdl , fertiliser & pelvochemical iwius v, (v) clec-
Irical power genevation tndusiry, (c) lextile industry & (d)

the wmechuical (on-cleciiica) eqaipuent dGulnsivy, Bolle () &

() covcr a nanber of specijic niachinery groups & products,
From !hic Table, the coustruction tndusiry iz clso a major
uiachiuciy coasuwincy but the dewnd in this casc velales primarily
lo special-purposc traclors & trans port equipnmieni, iwiich have
been excluded froin this siudy. Other sigmificani produaction seciors
Gi'e (w tren & steel industry (0) food processing itndnsivy & ihe
electrical achinery (ndus try.

8.10 The above projections liighlight uwot only !¢ overull
magnitude of machinery imports projecied for 1976-35 bul the
principal production scctoics where the production paps are likely
to be wost pronounced, These projections, however, fully beai
out the cwmplhasis that has been placed by the Cupital-Goods
Projeci on cerviain wmaciinery subsectors. porticularly electrical
equipment & cerlain calegorvies of wiechanical cquipment, both jor
common use as also for ceriain specific branches,

8.11 A suwmmarvy of the projected iwporis for the 38 iden-
lified calegories of wachiuery & equipment is annexed at Schedrle
IV to this chapter*, While this again confiims llie emplasis piaced
by the Capital-Goods Project on certain machinery sub-sectors
whiclh represenl ihe most significant production gaps, it also druws
allention to ceriain machivery subseclors wheve greater atleulion
is required in futurc. The wmost fuiporlant of these seclors os
the food-processing industry, which needs to bc exan:i: d in the
near future. Ceviain specijiwmachinery groups suclh as paper &
pulp machinery, mineral crushing equipment, printing machinery
& bearings of different types could also be studied in greater
detail in the future.

* Reproduced from veport of J. Zdcnek (bage 85)



—— AN Bl S A N N SN N BN G T BN N B O A Em e

L 39 -

TABLE No. II

PROJECTED CAPITAL GOODS INIPORTS DISTRIBUTED
AMONG 15 SECTORS FOR_PERIODS 1976-80 & 1981-85

(MILLION PrSOS - 1974 PRICES)

-

Pas Nanme 1970-74  1976--80 1651-85
1. Apricalluic 37 0000 7600
2. Ddidwing Indusiry Y2y 1200 1900
3. Food Processing Industry 2291 4800 7010
4. Suger Incustry 241 500 500
5. Texule (& Shoc) Industry 6725 980y 14600
6. Pulp & Paper Indusiry 1198 2415 4200
7. Prinling Industry 1134 2485 3700
8. Chewical Industry (including
: Jertilisers & pelrvochemicals) 7610 15860 29900
9. Ccemeinl Induslry 635 1500 2600

10.  Iron & Steel Industyy 2511 5500 9000

11. Non-Ferrous Metals Industry 776 1500 2309
12.  Mechanical (non-clcctvicol)

Machinery Industyy 1875 7400 11100

13. Electrical Machinery Iidustyy 1405 4260 7400

14,  Conslyruction Industyry 5365 9600 15600

15.  klectricity Generalion Indusivy 7324 14600 19100

43730 86820 136309
Remaining Actlivities 14949 28300 40400
Capital Goods Imports for
38 wenlified calegories 58679 11572v 1832006
Non-Identified Capilul Guods
Imporis 38321 71780 113400
Tolal Capital Goods Imporis 97000 187500 29660C
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Period B (1981 - 1465 { 1974 prices)
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. TBILITIES FOR MANUFACTURING HEAVY
V. PORLECTRICAL BQUIPMENT IN MEXICD

8.1 I lerms of projected inpurls, vapid growlin potenticl and
technologicul deveiopuent needs, ar acceleraled expansion in the
manufacture of heary clectrical equipment in Mexico is an cssential
need. ‘Though, over the last decade, Uicve hus been considerable
increase in the manufactive of trunsformers, particularly disiribition
lransformers, cleclvic motors upto 1000 hp, siitchgeay and contvol
equipment  besides poieclain insulalors upto 4.5 kv, the demana for
powcr geveration aid heavy electrical equipment in the higher rarges
has risen very rapidly and is likely lo constitiute e major produciion
gap.

The manufacture of most heavy electrical equipment involves
relatively leary capilal expenditure as also long gestalion periods,
and it is imperative that the programming of such manufacture is
undertakcic with great care and urgency. The growth of installed
capacily in clectiicily generaiion in sexico nas been fairly rapid over
the last dccade as can be seen from the Table below:

TABLL 1V

Growlh_of Installed Capacity *

1962 1966 1969 1972 1973

Total installed capacity (in MW) 4.2 5.68 6. 98 8.11 9. 06
Installed capacity in puolic

services (CFE) (in MW) 3.37 4.89 5.87 7.208 8,08
Apparent consumption (in Gwh) 14.36 19.08 25.60 2.07 37.90

Electricity generation through , :
public services (in Gwh) 10,96 15.82 21.84 31.50 33.95

¢ Data from "Ecomomia Mexicana'
9.2 By 1974, the tolal generating capacily of the Comisién Federal
de Electricidad (CFE) was 8207.7 MW. Of this, hydro-electric power

vepresented 3553 MW, oil and gas-fired slutions comstituted 4311 MW,
diesel poiver was of the order of 231.2 MW. The CFE has made delailed
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projcections of likely installed capacity for the period upto 1982 and
this may be scen in the Teble belou:

TABLE No. V

Installed
Capacily
(MW 197 1975 1976 1077 1978 1979 1220 1081 1082
Hydvo 3352.9 3942.9 4348.9 4708.9 5068.9 5968.9 8048.9 8918.9 90uE.
Diesel 231.2 250.8 199.7 205.7 200.4 205.7 205.4 205.7 205.7

Geothern:ic 75.0 75,0 75.0 150.0 180,0 235.0 270.0 345.9 40C.7

Thermal
Oil

Coal
Nuclear
Gas

Total

3243.3 4255.8 4416.3 5968.8 6906,3 7206.3 7581.3 7956.3 &85v.2
37.5 37.5 37.5 357.5 357.5 357.5 657.5 957.5 957.5
- - - - 655.0 1038.0 1038.0 1033.0 1035,

1067.& 1319.8 13358 1335.8 1335.8 1349.8 1349.8 1319.8 1363.3

8207.7 0881.7 10412.2 12726.7 14708.2 16631.2 19461.2 21041.2 22160, -~

9.3 For the period after 1982, considerable planning and review has
been donc in the light of the lalesl economics of energy production. Iyo:
lhe lalest figures as indicated by CFE, it is projected that total power
genevation ould increase to 27,007 MW in 19853, 42,000 MW by 1990,
60,600 MW by 1995 and 85.000 MW by the year 2000. Of this, the moin
emphasis is presenlly being placed on hydro-eleciric power, which is
proiecied to increase firom 3,900 MW in 1975 lo 16,400 MW in 1990 and
23,300 by the year 2000, Hydro-electric power is projected o increase
Srom 35.4% of lotal capacity to 49.3% by 1985 and thereafter fall o
around 33.9% by 1995. These figures clearly indicate that, demand for
power generation and distribution equipment would continue to grow rapidly
during the next 10-year period and theveafier. This, in tuym, would obvi-
ously constilule a very strong base for a greally expanded programme for
heavy elcctrical equipment manufacture in the country. In the subsequent
paragraphs, a brief analysis is given of presenl pyoduction, projected
demand and manufactuying potential, together with investment promotion
resulls and recommendations in respect of: (i) power transforiiers,

(44) high-voliage circuit breakcrs, (iii) molors and genervalors, (iv; porcelain
msulators, (v) hydro-turbines and (vi) high-pressure botlers for power




slations. More dctailed data regarding markel projections elc. is
availuble in the pre-investment studies for eazh of these subseciors,
bt come of the information indicated below includes the lalesi up-
daling:, togethey with the present situation repavding the promolion of
spccific manyacturing picjects in these branches.

9.4  From the projections tn Chaptey IIT the likely imports of son.c
of the principal iiems of iicavy elcetrical equipment arve briefly sunniariscd
¢n lhe Table below:

TABLE No. VI In million pesos (1971 _pyices)
Srrc Projecte! Louifouris Projecied Linfoiris
No._ Descripiion, _tn_197¢_- &0 _ im_1981 - 85
722, 1 Elecly iz powver

machivery, inclu

ding ' .oralors,

molors (above

220 ) other ro

lating cquipuici,

stalic transforiners,

converlors and sin

tic reuclors. 6, 000 9,600

722.2 Electricul apparalus,
mcluding civeuit
breankers, swilchgear,
reluys, liglhting arrves-
tors, conlrol and distri

bution boards, elc. 4,993 7,555
723.2 Electrical insulaliig

equipment, principally

porcelain insulators. 988 1,530
729.5 Electrical measuring

insiruments. 3,592 6,234

9.5 Together with high-pressure boilers for power sinlions, the ab:ve
group of electrical machinery products ryepresenl a significantl produclion
gap in the Mexican economy., These figures do nol include tinporl estimales
Jor insulated wircs and cables and for other electrical ite:s, in respect of
swliich zap would be relatively small and where domestic production is lilkely
ul: ;'.xp(md so as lo cover increased domestic demnard as also cxport possib-
flities.
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POWER TRANSFORMERS.

10,1  There are over 15 compuiics wmaling ''distribulion lrans-
Sformers' in small sizes uplo 750 VA, Of these, fhe following five uni!s
manufaclivre power lransforinccrs as well:

Indust+ic Fléctyica Ac México (IkM).
Diesteial Lléclrica. .
Ingenicria Lléctrica Industizial,
Memfacturcra de Jriclactos iSléctricos,
A'u'(l(jlcill(tl'id Cuntinental Elécivica,

'.':'Agc!\:h-n

16,2  Of lese, 1M is (e lavves! sorigacturey and is producing,
among other clectrical products, medivin a.d layge power lyansformers in
sizes upto 100 MYVA and 230 RV bu! oxly « small nitiber of 1ie larges
size units. The uexi livo unils listed above ave vecenlly undeyiuien the
mamnufacture of a fewr lvansformers :plo 17 N1VA awliile lice fourih and fiftl:
unils listed are mwansfactuying in the vange upto 5 MVA and in volleges np
lo 69 or 115 RV. Al tie compani:s arc of fairly lowg stamding wid, o't
the exception of 1M, their faciliiics are lin:iled end not really woll caitin
ped jor medivir ond large transformcers., Mos: o the compames hore a
salisfaclory ovder book in their respective prodoct ranges and unlcss sub -
stantial expansion and wodernisation .ake place, they will nol be in a
position to cope wilh increascd demand, lHowerey, with a certaim amown! e
of marginal expuision to maintain some sales growth, thesc conipanies
could, by and large, mect lhe tolal demand in sizcs uplo 25 NVA for
vollages upic 115 V. The principul production gap is therefore, likely
to emerge in respect of transforniers from 30 MVA to the highest sizes 7
demard of aboui 150 MVA and in voltages of 1135, 230 and 400 RV, ‘Iu this
rarge, lhe approviiviaie aggvegale demand was about 5500 MVA in 1974 a.::
of this, oniy 2001 MVA of power transforniers (mostly of medin size aid
a few of large sizc) was produced i Mcxico Ly IEM uwhile the remaining
quentity was imporicd.  The pre-investinent stidv by an UNIDO expert 1ith
the assislance of NAFINSA estimated demand for this renge to reach 7500
MVA by 1980, 9500 MVA by 1985 and 14,500 MVA by 1996. In view of
the significant production gap that is likely lo emerge, il wnas recommenrde:
in the UNIDO pre-investment study (1974), that additional mafacturing
capacity to the extenl of 4000 MVA needed to be established by 1480, iy~
cireasing to 7000 MVA by 1985. It is expecied that with such additional
capacity, tolal imporls will be broughl wnder 10% (limited to highly sophis
ticated oxd wncconomical itewns omly) and a luige meesere of selsufficicie)
will be achicved, Al the same time, uplo 10% of an even higher percciz'unr
of lolal production conld also be exporied, mostly in the mediom yvange rwi:i.l
would get fully established within a few years afier commencenent of 1:an-
ufaclure.,
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10.3  In order to highlight the lechno-economic aspects of the
above addiltional mannfactuying capacity, the pre-investment Sstudy had
conceired a single aew project, wiil Pprojecled onlput of 4000 MVA
(Stage 1) and 7000 MVA (Stage II).  The product wmix wos provided
having rcgavd to the most common Iybes and sizes in deinand:

TABLE No. VII

Stege I {1982) Slage I (1987)
Travsformer_Pyojec!
Group I - very large 1250 MVA 3500 MVA
Group Il - large 1500 " 2000 "
Group IIl - medium 1250 " 1500 "
Total 4000 " 7000 "

10.4  The capacilics in Stage Il are inclusive of those in Stage I,

Resides, provis »n has been made for a substantial prodiction of cerilain
complementary auxiliary items and essential components such as condenscy

bushings and on-load tap changers, and instyonent lransformers upto 400 I,

Jor which the existing prodnction capacity in Mexico is inadequate. A lolai
sale ralue of 240 million pesos was brojecled for 1982 (Stage I) and 375
million pesos (Stage II) at 1974 prices. The pre-investinent study also re
commended that the location of the blant shonld be away from Mexico City
and should be located al an adjoining medivm-size lown in the central ve .
gion of Mexico, such as Puebla or in the Querélaro-San Luis Potosi arca.
The factory would vequire a fairly lavge and exclusive aiea, heavy factory
bays and all associated facilities such as heavy and miedium cranes (40)--
150 tons), adequate power supply (3000 kW, increasing to 5000 kW), rail-
way siding, heavy load-bearing iniernal roads, amnd modern process and
test equipment, etc. The tolal estinalcd cost in the pre-inves mcn! sltudy
was assessed al 120 million pesos Sor land and civil coustructions ane 100
million pesos for muchinery and equipment or all lypes, of which the
Joreign exchange portion amounted to 96 million pesos. In addition, pre-
liminary expenses for training, technology, constyruction, and inlerest
during construction was cstimaled at 30 million pesos. Thus, the {olal
tnvestmen! for Stage I amounied to 310 million pesos. This would in--
crease lo 380 million pesos in Stage Il (30 million for civil works and 40
ntillion pesos for equipment). Import conlent in the Jirst few years rwould
amount to 37, 5% of the total cost of all materials or about 15% of the sale
value of a transformer. Such a Project is expected to provide employmeidd
Jor over 800 people, of which 500 would be techuical bersonnel (including
skilled and semi-skilled artisans). The financial results, in lerms of
cash flow, saving of Joreign curvency and valve-added indicate that the
project could meet all operaling expenses, inciuding intcrest om working
capital as well as loan capital Sfrem the fourth ycar omards, breaking cven
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in the fifth year, followed by improred resulls thereafter. During the
life of lhe prcject, from 1978 to 2002 the following beunefits will be
derived:

(i) Cumulalive financial resouyces genevated = 1733 million pesos

(i) Total savings in foreign exchangc = 6200 " "
(iii) Total value addcd = 2790 " "

Investient _proposilions

10,5  Thougl the pre-invesine.! study had conceived of a single large
new project, the progress of investment promotion has followed a sonicwial
different pattcin. 7Tlc first proposal, wiiicl has been indey consideraiio:
for soiie time, cnviscges a subslanial expansion in the facililics of 1k,
with an additional capilal incestinent of avownd 8C nillion pesos.  With such
expans.on, the Conmpaay propcse lo exiend Hiciy range of prodiclion to
include 400 RV and «lso to increase the volione of ennunal oulput of medinm
and layge powey transformers.  This is obriously a desivaible proposition
though it may have heen pretevable ir 1EM had sel up a complctely ncw
facility aicay from lhiciy preseat fuclory site. Since 1@is company has uc-
cess to Westingliorse lechnolvgy, ii is tecinologically well-equipted lo un-
derilake un even lavgey expansion than conlemwdlated by the company at pre

“sent, A second pioposal has been wooicd by one of the conpanics malking

dislribution and sl poreyr transformcis, Mefacturera de Ariefaclos
Eléctricos, who arc consildeyiig he csiallisionini of « neww iransformer
plant lo cover the range upto 230 kY. This proposal was discussed in «
preliviinary form wiili the UNTDO-NAFINSA Group ond a detailed proposul
was lhereafter awciled,  The compuny has iad discussions with a munber
of reprind Luropeain  mpanies for vblaining technological assisiance and
licensing and it is cxpccted that they would take a fival decision in this
regard faivly shoyily. Il is envisaged that the additional capital investment
may be of the ovdey Ps 150 nullion in 2-3 phases. As soon as
the licensing arvangements arc concluded, it is expected that a formal pro
posal would be received for NAFINSA participation and financial assisiaice
Jor this proposal. This investment proposition is designed to cover about
40% of the domestic niarket in medim and large-size transformers upto
230 kV, A third proposal, which is lentatively wnder consideration in the
CFE is that of an Italian comipany which has provosed the eslablishment
of a major new troansformer planl willh a (lotal initial investment of
million pesos. The proposal had been submitted in a preliminary form

to NAFINSA earlicr and had heen examined by !he Group at one stage.
H::om»er, the presen! proposal is understood lo have been rcrvised conside)
ably.
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10.6  Without a detailed cxamination of the proposals of the
Italian company, it is wo! practicable lo makc a comparalive assessi:cit
of the 3 proposals. It is cleay, howerey, thal the profosals of maor
expansion o tie liwo exisling entevprises descrve the fullest suppor,
The two cxpansion projects ivould covcy the gap in doniestic production
substaitially by 1980 and, iv view of ithe high projecied demand, both
exponsion projects shenld prove to be quite successfil,  This would still
leave voom for niareinal or ereir cubsiantial expansion of one or oiler
of the vemaining smaller manufacinyvers of transformers within the
counlyy. Conseguently, the pallern and stralegy for ncw investmicnls in
the wmamfacturve cf trausformicrs could be lo (a) encoiiace and Jinancwlly
assist 1Exi’s expansion proposal but cavejully assess their capabilits in
tevms of nmumbers and sizes for the next five yeers and cnsiive that ale
quale tcst equipmenl and procediives e incorporaied us an infepral pari
of the cxpansion ¢ud (b) encomyage Manufaclurcra de Avriciactos Eléctii-
cos to sct up a vew plant, coeen with a limited scope, to cover trans-
Jovmers in the rauge of say, 10 lo 80 MVA for vollages upto 230 kV.
This wounld help in the sharing of he demand by the two companics, IEN)
mouving to lavge and vevy layvge sizes in 230 and 400 kV. while the other
unit conld concentrate on medim and lavyge sizes in 115 and 230 LY.
Over the next ten yeais, the second company conld also cover the entire
vavigc, which wounld Lring aboul healthy compelition and neay sclf-sufficienc,

High Vollage Civenit Brealers

11,1 A preliminary prc-investment study on the manmefacture of high
vollage circuit breakeys and allied equipn:ent to ccver the voliage iange ¢
14 RV to 400 kV and the interyupting ratings required by the Mcxican
pfower systeri of the CFE, was prcpured by an UNILO cxper! in May 1975,
This study poizted out that there are a fen small companies which are
presen!ly mmndacturing some of the equipment i the lower roliage ranges
for induslvial applications, but import most of the key components. Only
ouc large company has been allempting to make some of the medimin level
civcuil breakers upto 69 kV but even this has not made munch progress.
The cntive rauge of circuit breakers in the higher voltages such as 115,
230 and 400 RV, are being imported. In view of the soplisticated naiuye
of the high vollage civcuit breakers and the high lcvel of invesiment re-
quired, il is considcred thal the creation of @ singlc manufacinying culfit
specializing in one, or prefcrably hwo, of the alleriative lypes of tecimo-
logy, would appear to be the right approach and would resull in economy
in investment and operating costs. The gap in local production would
necessarily have lo be covered by a single facility and phasing the invest
ment as production grows and the level of nalional integration increases.

11.2  There arc four common tspes of high vollage civcuil breakers,
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namely bulk oil, minimum oil, air-blust and sulphahexaflouridc, (SF ;)
of which the first is gradually going md of use while the last appears
to be most recenl and up--coming, The CFE is using the three types
(exceptl bulk oil) and lhese three types arve quoted neayr competitively
in the market.

All the three Ispes require considerable amount of high qualily
electricel porcelain which will have to bc imported for a wunber of
yeai's, inlil tliese arc iwanufaclured in Mexico, In the pre-inveshient
study, tiic demand for . V. circuit brcakers (from 60 kV {o 400 kYV)
was been cstimaled a' a value of 115 million pesos, whech is an average
Jigure for 1575 lo 1530 wiiile the corrvsponding fgure for 1981-8:5 would
be 177 million pesos. In aadition, ccriain demand would exis! for H,V.
isolators in the same vollage class and also for special circuit bre:kers
and swilclgear i lhe voliage vanges of 34.5, 23, 14 and 6 kv. and tiie
new production facilitics could cover all these ilems.

11.3  During 1975, the demand projections for circuil breakers iwas
revised cnd updaied by the NAFINSA engineers in the Group., The revised
demand projeclions are as follows:

TABLE No. VIl
DIENANDA DE INTEXRUPTORES DE POTENCIA

.. Unidades o
Descyipcion 1975 1976 1977 1978 1979 1280 -
Capaciiud
Tension interrupliva
KV AIVA
69 1500-2500 50 55 60 67 73 81
115,138 5000 323 355 389 4227 468 514
161,230 5000 56 62 68 74 82 90
400 51 64 58 62 66 71
Total 480 536 575 630 689 756

NOTAS:

1, Cifras feales para 1975 de acuerdo con presupuesto de obras de
la C.F.E. yC. de L. y F.C. en liguidacion.

2. No se incluye la demanda de uswarios industriales que puede llc
gay a un 10% (Pemex, Minerfa, Quimica, etc.)

3. Las cifras para 1976,1977,1978,1979 ngao se p-royectarqc con
n’dmgdo un aumento del 10% anual (La generacion aumenia en
wn 13%).



The manufacturing facilitics requirved would depe:rd upon the
type of circuil breakey selected jor production awi also the special
lechmiques followed by liie compaiiy sudplying tire leciniology.

fnvestiien! Myvopo s

11.2  The UNIDO-NAFIN Growp wrole lo o atnber of 1 cputed
Evrcpean maanactuyers m nad 1974, inviting pirujccd proposals [ (e
wanwtfactye of oV, civeni! breckeie.  Duriy the poeiiod fyron 5ol T
to Maych 75, lhree foojosals weve voceived fione 3 vepaled nniguctioy -
ers firom FROG, Dyance and Swilzervlaedl, Two of tie compeiicos pyotosed
to lake up suipia-hexeflowvide (SIg) type for 115, 250 apd 400 iV s 0ic0s
wlille the il comfaay broposed sellia-=liexglonyide 1vpe vor 210 kY ci
and aiv-blec! (ype joir 230 and 100 RV, Tihese propusals tave heea sini o
and appiiised by the Grovp and flaal Jdiscessions and negolialion: oive i
held by naA1inS L, in cousallation wilh CFY, 11 is alicipuicd ibal (v
capile’? investinent on (his new project :vcild Sc ol the o.der of 60 williog
peso and prediciion capacily wodd corer at Ieast 7550 of projedtcd i
lic mari:el.  An nnporlunt issue yela’cs to a puciaviced voliine of ordess
Jrom CEFU al prices which would Civibite (e pioicel  lo become vickble i
it ¢ ivasomble poveod of live. i woddd obiiously ve diffievil joy ol
lo accepl any priciny formude which woula vesilt in prices of doie:!ieally
produccd breakcers veing higher than fnlervialiouad prices plies the inicin
of 155 normally alloiced jor dowestic producers cren on IR e s,
CAny priciig aboce s figiie wonld w0 be coveved vy specini ificaicicd
tnccnlives,

1
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Electiic Ailors cad _Geieralurs

12.2 A pre-favestinent stidy on cleclric molovs and goiterciors us
rompleled in April 1975, The scope ci the siudy covered the followis
product classification:

() A.C. Motors

a. Squirrel cage induction motors (201 to 10,000 HP)
b. Wound rotor (or slip-ring) induclion wotors (21 to 10,000 i11°)
c. Synchronous motors (21 lo 10,000 IHP).

(i) D.C. Motors

a. Industrial iype 21 IIP (o 2, 000 kW,
b. Rolling mill type 501 HP to 10,000 IV,
c¢. Traction type 100 kW (v 1,000 kW,
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(i) A, C. Genevators (21 bW {o 10,000 W)

Industrial 'ypo dviven by diescl cagiies, sas (urbines ov s!oan
furoi: s,

() L.C. Geoaralos (21037 10 10,607 Q)
Lo vicve of 10 fucd Gl e exisling wanafoci, ers ia Mexico o »
alyeady | ooy abmost all the requirements of A C. sqiii ol
care vl anelors vplo 200 AP, tic i size Joi Jisis o
was lavcn as Ul NP and e sinailer sices weore exclidod X
seope of s stedv, A sivall pavt of the domeand in the vaisce 20)
fo 1250017 of A\ O squdivel coge wmolors (ilei Fa abore) is e,
Wil Dy Ko ol e eadsiing moior manefecie. ey s Basioes, e
coirhaiicl o prodiciio; ALC gencralors ohio 200 MV (deni(ifi) aho o
sosl of e ollicr types road sizes ef molo: vl gonesators arve Lo
maiifeils ced as ol proccdt aid Hicse vequ! coicnts are coney o by
nports,

12,2 In view of the large vavictions in the wse of eleelric ninings
0vcr @ wiale spocli v of inanstry and e obsence of §v oudine dala on
inlevnal proliction, imporis, cle., the prepavation of demand pirojcdioe
proied o be a ditficill lask. A diveet apbroach hed to be wiods 1 major
tdes ios to wuscerlein by discnssons, their Jutnye pleas, projcctic:s ¢
e leclndacl prectiiod folloiced Uy them in the s ef eleciric nviore,

Some oxjoil dala peblished by the "U, S, Depavime:t of Comnieree, Lrivoan
of the Conans' inre been of sone limitod usc. Ly putlling loether wil
velevan! infoviation, however, a fairly vcalistic «oscssmeit of deiimed s
of 2000 s eble (o be wicde.  Faithey projeciwon ipio 1943 aas bdecn made
by appiviig @ 970 vale of growth in Lie wilh (e Coerny grawih yuie of
Crii,  Coviecle oove also mede willh 22 Biics fiadraliy groups, o e
el cies bely PPMEX, CFE, Hydrauslic Rescirces opt. and e Railics s
(dicsel-clectrics, wid subierbun tronsport systems, besides 10y industrics
sucn as steel, ceuwienl, sugav, pulp and paper. wmitning, chewicals, efc.
raivly cccurule daic on motoy and generator requiiceinenls was provided by
Petydleos Aexicaras (PEMEX) for their wide range of «olivities.  An inpor
lant iten of demand refevs {o molors and generators fov dvilling vigs, lhe
mantfachure of wlich has now been initialed in Mevico. The CFE also
Jupnished fairly delailed data on thiciy need of lavye and medis molors awi
auxiliavy dvires for (he next six veurs.,  The Dvdranlic Resources Lapl,
also indicaled some appreximale de'a on lhiely Jidire denand againel idjor
projects.  The dicscl-loconiotive manufactiring project (CNCE) may require
substwniial guontiiies of A, C. genevators and D. C. molors Joy theiy pro-
jected progvanime starting witli 40 locomotives in 1976 inecreasing lo 60

in 1980,  The organisulion for the indervground wrbar transport (Melvo) in
Mexico City also indicaled their requiremcils joi their fidure expansion



plans. Reasonable assumptions were also able lo be made in respect

of the slecl, cement, sugar, paper, chenmical and mining indus!rics.
Demand of ¢ general watii-e from Social Sccurily Deparlment, and «ll
other imduslries such as construction, heavy cugineryving ond othcr
induslyies was assessed in an overall manncr, as a percenlage of /e
aggregate demund of the specific induslvies. In addilion lo (he raige

of 200-10,000 HP/TW molors ard genevalors inclided in the edbove ileins,
ai; orciall asscssmoent of inotars below 200 1P (of Iypes nol bheing made
in Mexico) was also made on the basis o) export slalist.c  of the U.,S.
Department of Commerce. This exclides local production of A. C. s¢niviel
cege molors in this vuage, which is neaily sclf-sufficiend.

12.2 The final asses-ment of the mark.: jor molors and goaerators
emcerged us follows in the pre-investmenl sirdy:

TABLE No, IX
Domestic  Markels for ictors & generators

Tolnl Hr/.w

1974 1980
A.C. awd D.C. molos-IIP 0.72 willion 1. 54 miilion
A.C. and D.C. gencratoys-kW 0. 37 wiillion 0.84 million

On a 9% assunmed annual vale of growth, the demand in 1985 was
projecled at about 2.37 million HP for motors aid 1.29 million kW jur
gencralors.

12.4  There ave, al present, s.ven imporiant mannfactivers of

eleciric motors in Mexico nf whom only three ure making, n a linitcd
way, moltors above 200 HP, but have plans lo enlarge their production.
One of them has gone upto 1250 HP squirrel cage molors and has lie
capability to produce upto 3000 HP motors. None of them, however,
s making even small sizes of synchronous or D.C. motors nor have they
any definile plans as of now. Two companies are currently making A. C.
generators upto 200 kW. in limited numbers and are planning to iicreasc
their sizes to 759 AW,

12.5 On the basis of weighted average prices per HP/kW (as per
1974 prices), the lolal market is cstimaled in sale value as follows:
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Tolal value in millicn pesos

1974 1980

AC, and D.C molns 202 444
A.C. and D.C. generalors 125 274

Total a2 718

ST oTTE sosm==

After dediicliiy the value of ailicipated lowel production (buscd
on afpyoxiinale csliwiales), he projecled gop in production capacily as
of 1980 will be as jullows:

A.C. and D.C. rolors 345 millivi: pesos
A.C. and D.C. geunerilors 214 " "
Tolal 559 millio: pesos

The above gap of 559 wmiillion pesos would [ ovide a very ai qaie
basc for establisii'ing new mewmgacturing copacily in the next 2 oy s years.,

12.6  The loinl gap for boll molors aid generalors may be consiacy
ed as an inlegraied whole, as the two producis reguire similar techuonl oy
and prodiiction facililies. Aboul 85% of the gap (amounting to 475 millun
pesos) can be corcerad by loc:! marufactiie by crealion of aew facililics
by the end of 1577, wirich wonld result in full production in abou! fice
years theveafier. It was cstimaled in the pre-mweshnent study, that the
capital investme:nt for a single project of this scope would emonnt io ehoil
220 milliim pesos plus a working cepital upto 100 nillivii pesos w! the stage
of full proeduction.  As il is considered unlikely that @ c:ingle enlyvepreniityia!
enleyprise would iideriake an investment of the above magniinde in this
sector, il was considered thal a more practical allernative would be 1o
supporl al least two projccl, which would total upto the aborve overall inve:!
ment and production capaciiy.

12.7  An important segment lo be covered is D.C. molor/generator
of all sizes. The programme for D.C.motor manufacture for the dicsel
locomotive, requires special administvative action. The D. C. molors for
drilling rigs come nnder the same scope of mamyacture and could also be
taken up for production as carly as possible. Even though the demand for
large machines (4000-10,000 HP) in Mexico is nol large in comparison
wilit other countyics, il wonld be advantageous lo lake them up for early
mamfaciure even with a low lwvel of intcgration lo start with. Along will:




a new cpterprise, i would also be wortlwehile to i lude vepairv and
sercice fecilities,  The price styceluyre or fie existing mainfactiyers
of sura! id voodiver molors iy ahoal JFC Nisher than ULS, lerels il
in e case of lavoor molors. thic differevtial is wueh highey. Dying
the nexd five lo fci vear poiod, who this distyvy will hirve lo expuand
to corer a ividar jainge and Digger sizes, ! QN YCQUIFC price sippar
of eboul the swie oydey i e juriiag sloges olen e peonomics of
scale woild pel 1 e Lee: el cobe sl eds AN Yo Croorl etlosls
slhodld siavi fyom cariy sieecs, posiive yesur o are tively (o be
realisod only efier § vewrs avd an export dezee! of 15 increasing to
2566 e existing cad addilional eolor wnd geweradd w produc o ap-
peavs practicable thereafice,

12.8  The very levge size goncralovs in (o reige of 75 MW (o
750 MW usced for power gencielion in theyoal il vrelee; pomey sialion:
of CFIY reve excluded frow the pic-invesiniein! s: e I was conside.
that this shonld form a subyce! of separatle stedyv and it consideied ceopcin
ically feasihle oy mame cliie, one af Hlie exisi g masijacturers Gl b
lov-gereraters could be cucciticped 16 capend (hicis operelions lo corer
the large encraiors ror hovery pluits o dic corae,

k)

12,6  Follui-in: carlicyr cxploraion y nesoliodiois, a replcd v
rer ficin Jofan subinitted a proposal v late 1971 for the manfacine o
A Co o indicl: m weoiors in the rAe of Po0-Conn P (el s tirred e
and s nclhronons (yfce) and A, C. geneynicys upio JL00 kY, These )i
poascls were further clhadborctod by wirid 1975 in fiec N of @ vaeaber of
sazeeclions aade Ly the gronp,  The Japaicese  compane hiee since eries "
o . crvangcinent will ai imparient Mesicnn Covitizviay, il a vici o
<ol upa joint project, wiich would alse iichde NAFINSY equily pavticiy
The tolnl copital investment is envisaged al P's.i20iilion pesos and scqles
ave projected al Ps. 28million pesoes oy 1950, A rerised, final Droposal o
the light of veceul discussions belireen the 2 pavtics is cxpected shor 1y,

In the meamchile, an equally delailed proposal has been received Jrowi e

of the wajor U.S. companics in this Jicld for the mcindactre, in Aienico,

of asynchronous wmotors throngh 10, 000 e, syucihronons motors of cotrivalon!
sizes, fidegral hoysepower D. C. niclovs, wond rulor ., C.molors and Sheecind
purpose of equiralenl physice! sizes.  This pProposal has also heen the yesui!
of prolonged ncgetiations wilh (he 1 NIDO-NAFIN Croup exiending orey a
period of over 1 vear. The negoliulions were itially lalen up in Mevico,
SJollowed by detailed discussions regavding e project concept and the lernes
of collaboration in the company’'s heedgaayicys in the VS, and ihereafioy
again in Mexico. The rerised preposal of this Company envisaves a o'l
capilal investment of Ps 200 niillion besos, while sales are cxpected to yeach

[

Invesiniont propo: iows. '
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JeZ1G widliion pesas by 7980, Details vevardie ite joint venfrye and
techuofogy Licoase o ceern) l'ur(' Do ddisecssct il NAFINSA yeocntly,
Menddon e abore fe o ,’r,'u SoS SO0 s e & 2n 0 et ik ¢ -
b JGediiy dn Mevieol g Gied hoaposed s ouilis coms e ion of wupoilcs
US clocivice] cowion " mer suciver Jor hayiiciscodice inea joind venture
Sev e oo c o lu) csice o uvs ol a Areviean hinniig ety

A Clecipical it e, e TTTO0 LA O

Y LI | l P I
P TS s il Kool

“-i‘i. \'H('nL'i'.\.\'Iu, Yo e 0w T © pAc)e oL,

1270 10 0 00 L S Trosd e @hoce e i prospecis jor icresi
veonls i e sndnoclor are cory pronelelie Ly oend lovee, bolic e
W08 Ve hroscct s, vesals Do Gecocd e e, e estimatey §o 100

i
.

R L S PN R AR (A (IR PP CEP VLG s 8810 i b
P ey T e s cadotton il s e cwr !l LS 00e e jor e yag.
acd 10 eppvonel hosld b Lo o idor e, o SO I e o [ e
Las G0 nil S o v L ONSTee COcerae i doan s O wiecling doizes:
R R P T S T Y E A NP CopEGTI G o poriod of e, wanor e
l)f Conerse Sl o e 4 N VN S ST R 4] O 7 YT ‘_y.\ Cohifar hle (i
hoilcoos The et oo A nesalio o s el iy labe Place o1l
near Jolice aad Qo Us Doaoca el e ce i direrse 1 aen he whow,s  as o
Lol SCound im0 tsi ot ex i o G ode s Taling foeilile iw Mexio,
(i also decey o s erey creoitic oot as Heore peendd undodies ol e
Jor e o esponsici, G odact, i e onid be reasantiiic o capeel :,’.'(u al leae {
TO Clie deniesioe anfoclis s Ol B10l0is i e sidlioy yopocs, who
Lo vccess (o UDsy eduadon o, wondd aises Lol i snnslaifiad v b e

So hod halle P e dion anl techicolocical ora g s iaipcilaiil crhe e,

re YRS sy LIRS PPN [P By .
i be PN eoler el L, ddg e aest 20 it S,

"/‘ A

Deveclin Licidilor

13,1, Wil e cryorine diiinld SOV D027 CHGR Hslors S 60 Ty
pwards, i was coisidercd pecossar Voo eadiidiine the possibilillos Gf i
Juclure of such icidaiors in (e it raigee. Aeeoidiigly, @ pre-intes
menl stidy :ras tadon up ough cu UNLRO crfrerd J"‘mw Nor, 974 -ich, =
Al precent, il elecivical pereciam e o hove 205 ML wre inpoited.
Two existivg wannsacherers, I ‘1 aned DINCO) numwmlu;f' insulators for
trensuiission lives uplo .‘J-...; Ve Tl LRI Es ihe prine ipal paicchaser or
ligl:~voi'age ifnswlaiors ¢xten ling virer S0 of daicestic demand iith the
Conipaivia de Lz Y ruciza corering most of lire Luilauce., The [uc-uut‘
wenl study indicalod ;e oo by ojccl ey sl oap, s conid be planned
i el oulpul of arewt 1 ‘(l million pesos (1971 prices) duving 1952 -5
and risihig 1o 200 wiillion the; atlere A wew plaal, il he wbore capacily
was cslimaled lo veqiire a capitol inrestuon o dsoand 100 aillica tosos
miticlly and yising to 125 miliion besos i b ovoars por mackineyy and jae
lory secvices aloue,  The Prodnct X signesicd JOv such a plant was

‘-



- 68 -

a) suspension type disc insulators, b) post insulators, c) lransformer
bushings, d) porcelain euclosnies for civcuil-vreakers and swilchgear
and fo; lighindiug arveslors, cle.  The pre-investuent stidy inade an
anaivsis of material requivewmenls, epproxiinale production cosls ond
salcs value, besides an asscssment of vaw mclerial availability in the
couiilyy .

13.2 The pre-iavestmienl study wos folloced by a delailed wmariel
analysis for cack Iypo of insvlaler by 2 NAUPINS.  ensicoers in the group,
working wder the sipeision of Lage Vilceo  Tiis wa~ « delaiied and
paiusiaking excerrise aud corcred e warvicel possibililies exhlicustively aid
proved 1o be very uscful in the cowrse of ucsoliatizns.

Inveshinenl FPropositions:

13.3. While the pre-investiient study was still under preparation,
explovalory negoliaiions werve wrle:talci by the UNIDO/NAFIN Group and
IUSA yepresentalives willi oue of the inajor U.S. manwfaclr.ers of ‘nsule
fors. Tke plasit hicadqguaiters wcie visiled in Lios coineclion by the Cyoup
wiad, afier soire initial yeluctonee, the U.S. ey has developed consied-
erable inlevest in paviicipaling in a major expaision of 1USA focilitios fop
insulalor [y oduciion, with a ricw lo corcy e P neipad ilems of donicslic
demand. Delailed negoiialions have laken plice i a scrics of meelii:es in
Mexico vclween iUSA, (he U.S. conpany and NAiINSA. The lolal i
tional capilul investinenl envisaged is Ps150 willi n pesos and il is pro-
Jected ilui sales by 1980 werld be of the order of Ps g9 aiillion P30,

13.4. With « relatively lniiled domeslic inarkel, lhere may nol be
room for more lian one major projcl.  Siuce llic ncgoli liois delivee
IUSA and theiy prospective 11'S, partneis arve al:cady for edvanced, ihis
appears 1o be the niost satisfaclory approach.

Hydro Turbines:

14.1. With rvenewed emphasis on hydvoclectric powey genceralion duving
the last 3 ycars, it was considered neczssary lo review lhe possibililics of
manufactuying such turbines in Mexico. Accordingly, an expert froni UNIDO
undeyiook the preparation of a prc-investinen! study in this regavd froin
Oct.75. The study has been completed in the lest weal: of Jan.1976.

The principal features of the study are that (a) hydro-electric power
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would incrcasc from 3900 MW in 1975 fo 13300 MW in 1985 and
23000 MW by the year 2060 which would more or less fully corer
the hydvo potenlial of the country (b) un esiinvaled imesimoen! of
over Ps 62000 willion wonld e requied over the aex! 25 yoais
for siech a generalion progranve, (c) the resource nceds foi
lurbive cquipment aloac, jor sucl: a programine would be of the
ovder of Ps 7360 willion & () ihe turbines requived wouid be
moslily of the VFrancis type, with capacilics recing beliwveen 60

lo 300 MW,

14.2 The above projecled requivements of hvdro turbines
is cousidered adequate for mderinking produclici: of such turbincs
@n Mexico. The devwnd , in teymns of value,ranges from 1's 1880
million for 1975-80 to Ps 440 wmillion pesos during 1980-85 (at
1974-5 prices). Thorgh the demand would not be undnly high, a iye-
quirvement  of around Ps 500 million annuaily dwring 1980-85 wonrld
providc aii adequale dewand basc for a mediuni-size production wnt,
The absence of such manufactuving facitities would mnecessitatc the
conlinuing tmport of turbines as at present.

14,3 Theie is considerable manufachuing capacity in Mcxico
Jor wmcdium & hearvy fabyication work . Plants such as the Iilustria
del Hiervo @Qucyclaro) & Melalver (Veracruz) have substantial
fabricalion capabilitv. Despile this, however, alinost the ealiic

aequivement of tuvbines in Mexico has been met by imports. Apart

Jrom lack of specialised knme-how & experience in cuch mawfociure,
the wmachining facilities «vailable with the major fabricalors is
Jaiviy lnilcd and would, jor the most part, be inadequatc for
hydraulic turbine manufacture. Most of the major fabricators also
have fairly full order-books at pre<eni & with the present growlh
trecds in mwchivery & fabrication den:avd, there is likely to be
considerabic coustraiml in overall capaciiy. io !hc extent [hai

s ury plus production capacity is available foir periods of time, such
capacily ca» be ulilised through sub-contracling bul il appecrs
necessary lthal a ncw maiifactwiing facility for turbine pirrodicclion
should be set up in Mexico, with adequele wmachiniwy focilities &
necessary technological support. Guality machinivg would particu-
larly be required jor heavy paris anud components of liydraulic
turbines such as yunmers, rumer hubs, labyrinlh rings, shaft
proiection housing, (urbinc discharge 1ings, head covers, turbine
thrust bcarings, gale wmeclanism etc,

14.4 In view of inlernal demwd projeclions during 1980-83
it is considerved that the proposed plant should have an iniiial fabyi-
caling & macliining cepacily of abonl 162,000 prodiciion houvrs/
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anrually during an initial phace of 3-4 years, going uplo over 185, 000
in tlerms of amual production hours duwving a secoud phase of 5
vears, exfending uplo 1985, & upto 220,000 annual prodiction houss
dirivg along-term third pliase. The tolal investmen! on such @ new
Jacility s eslimated te be Ps 122 wmillion for the Jirst two phascs
& going uplo Ps 170 willion (1974-5 prices) in the Jinal phase.
Doines fic integration could increas e Jrom 38% in the first piaase to
56% by 1985 & over 7555 in lhe third phase. Estimaled sales are
brojecled o rise froin Ps 72 million by 1880 to Ps 114 millic:. in
the sccoud phase uplo 1985 & Ps 164 millivne in ihe thivd phasc.
Gross profii is esiiiuled al over 10,8% on equily , assuming a
debl-equily valio of 1,1,

14.5 Itis neces sary to emphasise that e above production
& investment estimates for a new manufacturing facility would be
modified considevably if the mamfacturing facilitics proposed are
underiaken by way of expansion. It is not possible to cstimale th e
ovder of invesliient requived for subslantial expursion of ouc of
the existing facililies. It must also be stressced thai e« major e -
Jacturing jacility of the type proposed which world have a faivly
lavge yauge of heavy melal -cutting machin ¢ lools, would not be
ciicumscribed i its production programme by iie demand for Ivdio
lurbines & components alone. While these nonld constitute 'he
base production load for such a production Jacility, the plan! coulz
obviow-ly maunfacinre a wide raige of mechanicol equipment & coi-
poncuis , particularly thosc requirving extensive machining cperations.
With the bpresenl gap in qualily machining: capacity iv Nexico, surh
a planl would lave cons iderable scope for taking up mainfacturing ac-
tivilies oiler than it ydro turbines & lheir major co:poaculs,

Pouer Boileps:

15.1 While iarge indusirial type boilers are being ranufacinred
in Mexio by lhrce major cumpanies with Jairly large production faci-
litics, besides some olher planis prodecing smalley industrial boilcirs
& package boilers, the requdrements of high pressurc boilers for
power slations still continue to e largely met ¢hrough imports.

The CFE, who arc the only purchasers of such powcr boilers, have
demand for individual wunit sizes ranging ecarlier from 37 MW to
150 MW but now largely for 300 MW wunils. While such power
boilers ave presently ordeved on Jorcign mannfacturcrs, the laticr
use domestic productiom facilities lo the extent convenicnl by way
of subconlracling.
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152 The vainbility of domestic »roduction of power boilers
depends on trojecled deincind Jor such boilers over tie uext 15 - 20
years whicl . in twre, depewds on the demmd Joi fosail-fived
cleciviciy sencroling  stations. i a fochno -econoiic sionly conducled
through aw UNiO specialist in 1974, il was estimaled gl thermel
powey gencraiion tirorgh fassil-fived stations would e of the ovder
of L2060 MW auiielly wupto 1982-1980 & about 900 MW duita; 1un0.
@000, I wvicie, horcves, of the grealor cmdhasis no v Leing given
lo Iydico power gcucration, this estincte may have to be reduced
lo 900 MV anally upto 1990, which hwvever — still constitules ¢
sizeable inlcined demaid,

15.3 Wiile powcy boilers as swelh have mnol been broduced
in Mcexico, hoo major manacturers have deliveved high-pressvre
boilcy  cqunpment (o CFE. Both lhese companics arc subsidiarics
of repu'cd inleviatioual boiler manfacturers, vt M/S Babcocks
& Combusticn Engivccring. A third majoy wmanufactuve: , who also
has the equipmen! for producilion oj higii-pressure boiler parts is
vieensed by M/S LFoster Wheelcr. The lechno-ccononic surrey vericrmed
lire cxisting production cepacity in these thrvee majo.; plants in (evins
of man-hours & conclicded that there would be a considerable paj in
prodaction capacily if power boilcrs upto 300 {IW  were (o0 be wnder-
talen for maunfacture in Mexico., Such a capacity pip could eilic;
be covered by the establishmen! of a new facility o through substen -
tial expausion of onc of the existingplants.

154 1 avas csiimaoted that a pew vt torins Jaeility wlaeh
could ialcc up production of high-pressnre boileis utblo 300 MW &
aiso nuclear pavts & componcils over d Pevicd of ifvae jor e
mecleny power gencration Programme, wonld be avowid Ps 165 willion
pesos (1973 prices) spread over a 4 - yeayv peviod. Soch o a picnl
world vequive relativrely assured ovders Jor 2 x 300 MY poiwcer
boilers annually over (he pcriod Jrom 1978 to 1955 |, besides soic
tn dustrial boilers & waslc lcal cquipment  and nuciear equipiment
the production of which would conuucnce Jrom 1078-8. The aboue
brojected investment wo-dd not cover the manvfaciure of heary
boiley druins, as this may wot be Juslified iv vicw of the limited
demand bt would cover produclion of pres cure parts, headers,
economisers, supevheaters & rveheaters, nicmbrance walls, wasie-
heat equipment & nuclear componcts over a phascd schedule. Ii
was estimalcd that, the new projccl would he quile riable with an
tnlcrual rate of retwrn of avound 175 cven with « price diffeuntial
of 12% (against 15% novmally provided for domesltically produced
equipment), provided the order-book 1usno! substantially reduced,
There would undoubtedly also be good export prospccls as such ¢
plant should be intcrnalionally competilive in the Latin American
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markels at least, within a five year period.

15.5 The investment promotion uctivities in this sub-sector
80 far have largely concentrated on the poss iblity of expanding ome
of the existing plants to cover the high range of boilers for power
stations. After considerable negotiations by the UNIDO-NAFIN Group
a8 proposal has been received from ome of the major boiler enter -
prises for substantial expansion. The proposal ecnvisages addi!imal
capital investment of the ovder of Ps 47 million over the next 3 years.
This proposal is under consideration in NAFINSA & it is hoped that
@ final decision can be taken shortly. :

16.1 From the above analysis, it will be seen that, not
only has the mecessity for developing manufacturing capacity in respect
of heavy electrical equipment been fully recognmised by the UNIDO-
NAFIN Group but very considerable progress has been made in pro-
mo ting a number of projects for such manufacture. The additional
capital investment envisaged together with the present stage of
these projects is indicated in the table below.

TABLE No. X In million pesos

Projec led additional inves tment/ in_electrical equipment manyfacture

Subseclor Projected additional  Slage of negotiations
fnvesiment

&) Trmasformers

Project I (New) 150 Under megotiation

Pyoject Il (Expansion) 103 Under megotiation
d) Circuit-dreakers

Pyoject (New) 60 In final negotiztion
c) Electric Motors & Generators

Project I (New) 200 In final negotiation

Project Il (Expansion) 30 Under megotiation
d) Porcelain insulators -

Project (Expansion) 50 In final negotiation
¢) Boilers for power stations- -

Project (Expansion) 4 Under negotiation
) Hydvo Turbines -

Prgject (New) 170 To be comsidered

Tolal Ps. 810 million

l

t
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16.2 While the above manufacturing programme would go a
long way to ncet Mexico's principal requivements of major electrical
equipment, the growth pattern of electricity generation will necessi-
late constant revicw of equipiment r2quirements, as also the possi-
bilities of increcased domestic manufacture. Some of the additional
categories of clectrical cquipment which need to be considered in
the near future are a) large turbines, b) large generators and
¢) muclear components. In respect of high-pressure steam turbines,
it is anticipated that the CFE's requirements way extend to 500 MW
in a few years. It was earlier considered by the UNIDO Group that
turbines for power stations would not be ab’e to be manufactwred
ecomomically in Mexico for some time. However, if CFE embarks
on a significant programme for nuclear power generation, @s is
being contemplated, it may be pcssible to have an added demand
Jor turbines, which may not be very sigmificantly different in designs
from conventional turbines, though of lavger size. The possibilities
of undertakiag turbine manufacture could be revived in such a
context. In reshect of large generators also, the possibilities will
need lo be recorsidered if a major programme for nuclear power
generation is undetaken. Such manufacture could also be combined
with that of large turbines o- could be process:d as a subsequent
expansion of a maior plant for manufacturing motors and generators.
As regards nuclear compments, it may be pointed out that, while .

@ muclear reactor is undoubtedly highly sophisticated equipment, about
50-60% (by value) of its peripheral compoments and ausiliary equip-
ment (such as prcssure vessels, steam genevators, piping, etc)
could be undertaken for manufacture im Mexico, with an appropriate
technology license and design and engineering support. It would be
useful to undertake a pre-investment study of the possibilities in

this regard, in view of the nucear gemeration programme wnder
consideration in Mexico.
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V. POSSIBILITIES FOR MANUFACTURING MECHANICAL
FQUIPMENT (COMMON-USE ITEMS) IN MEXICO

17. While there has been co nsiderable manufacluring growth of

a wide range of small and medium-size mechanical equipment in
Mexico in recent years, the production gap in relation to internal
demand is also tending to increase, particularly in respect of more
sophisticated and machinery products. Tie principal production gaps
identified in respect of mechanical equipment of common-use are

a) machine lools, b) steam turbines for industrial use, c) pumps
compressors and centrifuges and d) diesel engines. In addition, a
major bottleneck is developing in respect of infra-structure products,
particularly heavy and medium castings, forgings and gears and speed

changers. The possibilities of further manujacture in these fields are
briefly examined hereinafter.

Machine Tools

18.1 The production of machine tools represent ome of the most
dymamic growth branches in the capital-goods sector in Mexico. Imternal
demand for a wide range of machine tools has grown rapidly and imports
of metal-working machine tools alone were of the order of Ps,2,186 --
million during 1965-9 and Ps.3,796 million during 1970-4. It is esti-
mated that imports during 1976-80 would rise to Ps. 6,850 million during
1976-80 and to Ps. 9,560 million during 1981-85 (both estimates on the
basis of 1974 prices). The above import projections have taken into ac
count not only normal expansion of some of the existing machine tool
production units, but also the likely production of a major new machine-
tool plant being set up in San Luis Potos{. Internal demand over the
next decade is, therefore, likely to be over Ps.1,500 million annually
and is likely lo constitute a major production gap during this period. At
the same time, it also provides a very significant opportunily for growth
and expansion of manufacturing facilities in this field.

18,2 The UNIDO/NAFINSA Group prepared preliminary projections
of internal demand initially in 1973. It was assessed at that time that
total intermal demand by 1980 would bde Ps . 1,400 million, of whick --
Ps. 942 million would be for metal-cutting machine tools such as lathes,
milling machines, grinding machines, drilling machines ,etc., while --
Ps. 458 million would be for metal-forming machine tools. As against
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this, it was proiccled that domestic production by 1980 would be only
Ps.410 million, lcarme a gap of Ps.990 wmillion to be covered by
imports. Il 1was consideved that the range of production of existing

units weve revy limited.  For the metal-culling tool calegories, there
were 10 dowmestic enlerprises, hesides the neaw company, Fhbrica Na-
cional, bu! botir in tcrms of rvance and orervall production, the exisling
Jacilities jell far short of demand.  As Jor mclal-forming machinc tools,
there is already considerable production of catevorvies likely to have --
substantial demand in the next tew vears and consequenlly there is limit
ed scope jor additional domeslic manigjacture.  About 15 companies are
broducing etal-forming tovis snch as v dranlic presses, har cullers,
guillotines, bendivg machines and the like.  Domieslic Production is esti-
mated to incirease to Ps.300 million hv 1980 against a total projected
demand o) arouad Ps.750 million (1974 prices). A considerable propoyr
tion of this figure wonld he veprescited by sopliislicated, special type
machines whicli may nol he cconomically rviable 1o produce in Mexico.
Expansion programnes of the cxisting undertalings would, however, cover
at least Ps.50 million of the shortrall in this machine tool subsector.

18.3 The wmachine-tool calegories offering the most scope for local
manufacturc weve pavaliel contve lathes., milling machines,yrinding ina-
Chines, drilling machines,cte. The atowe categories are, however, fairly .
broad and nced o be analysed in greater detail.  Simultaneously, with
the wovk of the croup, hro other scparate studics relating to machine --
tools were also conducted during this period. One of these shudics
constituted the basis of establishment of Fabrica Nacional de Méquinas --
Herrawientas (FANAMHER) which has since wundertaken the production of
certain calegorics of parallel lathes and milling machines, with techno-
logical collaboration of a Yugoslar machine-tool manujacturer. The
second study broadlv concluded that the other suitable categories for domes
tc manmifacture would be turrvet lathes (tornos revélver), surface grinding
machines (rectificadores de superficies) and single-spindle automatics
(tor nos automdlicos monohusillo). Following this study, negotiations
have been under way between another department of NAFINSA and a major
machine -tool manufacturer in the UK over the last 3 years, but without
axy final decision so far.

18.4 A more detailed survey of internal demand and production
possidbilities for various machine tool calegories was undertaken by the
Group in 1974 through an UNIDO specialist. This was Jollowed by an
analysis of the import data by some of the NAFINSA counterpart staff
and thereafter by a further review conducted in the latter part of 1975
dy the UNIDO expert. This survey (1974-5) was Jairly detailed and the
fleld inve stigations covered the principal industrial users, besides the
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existing mamefacturing units, with the exccption of the FANAMHER
plant. The principal conclusions of the survey were as follows;
in so far as the principal metal-cutting categories are concerned.

18.5 Centre lathes: It is considered that maximum annual
demand would be for ccntre lathes of low price and relatively simple
design principally from educational and technical institutions and SJrom
small jobbing and repair workshops. The demand for this category is
anlicipated at over 550 units anmually constituting about 50% of total
demand of such lathes. This demand has been partly covered by exist
ing production (about 2 00-250 units annually) and partly by imports, which
would gradually be replaced by FANAMHER production. Overall imports
Jor centre lathes for the period 1969 to 1972 indicated a decline from
1430 to 790 units for these years respectively. However, 1025 lathes
were imported in 1973, indicating a rising trend again. It is projected
that overall demand for centre lathes by 1980 would be for 1,500 units.
The analysis of imports indicate maximum imports from the USA (93 units
in 1971 and 110 units in 1974) though total imports from the socialist
couniries in Europe was the highest in 1974 (121 units). However,
imports from LAFTA countries also rose considerably and it is assessed
that 55.7% of lathe imports in 1973 were from this region and principally
Jrom Brazil. As against the above demand projection, domestic produc -
tion in the 4 principal manufacturing umits could achieve a levd of about
1600 units, particularly in view of the announced production programme
of the FANAMHER plant. However, though total manufacturing capacity
may be adequate in terms of units, it is considered likely that there will
continue to be a gap in terms of user requirements and preferences,
particularly for heavier machines in this category. Most of the existing
manufacturing capacity relates to relatively light machines -below 10 IIP-
and even those models with ratings of 10 HP and more may not prove
acceptable from the viewpoint of user preference. It is also necessary
to take export possibilities into consideration as there is no reason why
such lathes cannot be manufactured in Mexico at internationally compet-
itive levels. Both in order to meet a growing internal demand for a
high-quality and heavier centre lathe and in order to build up export capa
bility, it is considered necessary that additional manufacture should be

underiaken of a reputed and high-quality lathe in the category of 10-30 HP,

and with dimension capacities of 300 mm and 600 mm diameter over bed
and from 1 to 3 metres between centres. It is assessed that demand
Jor such a quality lathe would increase to about 300 units annually by
1980, besides exports, once the facility can produce at intermationally - -
competitive levels. Suck a quality lathe would find application in tool-
making, experimental and prototype production and special -purposc and
relatively small-batch production in various industrial branches. In order
to ensure high quality production for the home market needs and for
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export requirements, it is considercd nccessary that §uch prpduction
should be wndertaken in collaboration with a reputed m{ematzonal manu
facturer, whose product has a high degree of international acceptabiliiy

18,6  Turret lathes: In the 1974 survey, it had been estimated
that the total demand jor turret lathes would not exceed 250 units by
1980 & that this would justify the domestic production of 200 units
by that year. This was in view of the imports of 192 & 144 machines
in 1969 & 1972 respectively, a replacement rate of 3% on an overall
population of 3500 units & after eliminating the projected requirements
at the two extremes of usage. In the 1975 review, however, it was
seen that 1974 imports of turret lathes amounted to 190 units, most
of which could be covered within a limited range of production. Allo-
wing for the development of export capability, it is now considered
that domestic production of 240 turvet lathes should be undertaken
during 1976-8. The most populay range would have bar capacities of
26 to 52 mm (1 to 2 inches) while 2 or 3 other ranges could also
be covered in different models.

18.7  Automatic lathes: The range covered by this category
18 very wide & extends to single & multi-spindle units for either
bar or chucking work, besides hydraulic & electronic - control
machines. Difficulty is caused in assessing the import figures because
such imports are not sub-classified below the item 'automatic’' lathes.
An analysis of the 1972 estimates indicated that, out of 308 imported
machines, 185 were of single-spindle type while the remaining were
multi-spindle & other types. Both in view of the low demand & the
high sophistication & investment needs, multi-spindle & special pur-
pose automatic machines would have to be postpcicdto a later stage
of machine tool production in Mexico. Even in respect of the single-
$pindle units, it would be extremely difficult to compete with the
Iraudb machine, presently imported by Mexico Jrom Brazil, & which
covers about 15 of imports. The single-spindle automatic machine
I8 afairly intricate machine tool & would pose certain manufacturing
problems even if internal demand proved adequate. The 1975 review
covered a detailed analysis of 1974 imports of 340 automatic lathes .
It appears that this import classification covers a large variety of
sophisticated machines & that it would be extremely difficult to group
this wide range into a single pattern of economic manufacture at
this stage of development. In fact, despite the large number of machines
imported under this classification, only about 100 of such machines
would be of a type & category which could be manufactured economs -
cally in Mexico at present. It is accordigly considered that automatic
mecliines, inchuding single-spindle wnits, may be conmsideved for the
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next stage of machine lool development in Mexico, unless single-spindle
machines ave considered as par! of a larger machine tool complex,as
was considered in vne of the investment propositions.

18.8  Milling nuchines: Though milling machines of certain
models have been inchuied in the prodwction range of FANAMHER,
these wonld not corver the overall internal demand for such machines.
The mumber of units imported came to 467 in 1973 & 382 in 1974.
Of these, practirally 99 weve of the knee-type &, of this type, about
50% weve of the horizontal wniversal category. Allowing for 3% repla-
cemen! of the currad popilation of 5000 units & demand growth of 5%,
the projected dewmand for wmilling machines would be well over 450
units by 1980. This would be partially covered by the FANAMHER
production programmnie but would still leave room for a new project
producing 200-225 ligh quality wachines anmally. Such a project is
currently wundcr final negotiations between NAFINSA & an Ilalian
machine tool manufacturcr. The new project would manufacture 190
machines in 3 wvwdels of wmilling machines, the Mobdu, the Mno &
the M modcls. 1! is anticipated that the smallest model, the Mo5u
would have (o face competition from the FANAMHER model FB301
but this is ot by itself, ohjectionable. It way, however, be necessary
Jor this project to revicw ils production programme & increase the
production of MNo machines & reduce that of the M model, whose
sales at the relatively higher prices necessary, may prove difficult,
unless export capability is developed rapidly.

18.9  Shaping machines: Though the population of this type or
machine tool has reduced considerably in the USA & Europe, shaping
machines still constitute an imporitant calegory, particularly in countries
such as Meyico. Ammal imports increased by 8% between 1969 &
1972, with an import of 245 units in 1972. It is likely that demand
to this extent will continue for some time The manufacture of shaping
machines should, howerver, be undertaken in conjunction with one or
more olther machine tool categories.

18.10 Grinding machines: Imports of grinding machines totalled
262 umitsin 1972, with a grouth rate of 6% for the period 1969-72.
Allowing for veplacements & projecting a fairly constant demand grouwth,
it is assessed tha! annual demand by 1980 would be about 420 grinding
units, of which the most popular category by far would be surface
grinders. This category was included in the proposed project with the
U.K. firm but this has failed to materialise so far.
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18 .11  Drilling machines: The 1973 tmport fisures indicale a
rapid growth in the deimand jor drilline machines, with 1307 unils
being immported, as acainst S99 in 1972, The increase was not only
marked in respect of bench & Light pillar machines, which could be
covered by expansion of existing units but also in respect of the
heavier type of radial & colunun drilling machines. Tlis category
is likely to generate enoush demand fo justify domestic anufac -
ture of at lcast 500 units of ravious types.

18.12 The aborve bricf resume of machine tool manufactuying
possibilitics clearly indicales that this sub-sector can derelop very
rapidly in the near future. Considerable interest was also displaved
by a number of veputed, foreion machine tool manufacturers for par-
ticipating in one or other project in Mexico. Apart from the pro-
longed negotiations betiwcen NAFINSA & the U.K. firm for the pro-
duction of turret latles, suvjace grinders & single spindle automalics,
explovatory & firm offers were received by NAFINSA for (a) wanu-
facture of lathes & nilling machines from a reputed French manufactu -
rer (b) production of turrel lathes from a major German & a veputed
U.S. manufacturcr, (c) production of milling machines from an Italian
machine tool company (d) licensing of radial & heavy drilling machines
Jrom an Lelian mannfacturer fc) manufacture of shaping machines from
@ German & a Swedisii company (f) manujacture of sophisticated
& high quality centve lathes Jvom two U.S. wmanufacturers. Despite
the extensive promotional activities undertaken by the UNIDO-NAFIN
Group & the substantially positive response received from a number
of reputed foreign manutacturers, investment decision has proved lo
be dijficult. The only project which has been negotiated to a final
stage is that of production of milling machines & inrolving a capital
outley of about Ps 90 million which project was first mooted during
the Investinent Prowmotion Conference in Vienna in Sept. 1973. In most
of the oticr cases, it has not been possible to effectively proceeqd
with nego tiations because of the uncertainty regarding NAFINSA 's
negotiations with the U.K. company,covering three major categories
of machine iools, & the conipavative uncertainty of FANAMHER 's
Juture pyogramme of production of new machine tool categories. Viile
the earlicr production progyanune of FANAMHER wndoubtedly covers
a@ major production gap & wounld harve a significant impact on machine
tool production in Mexico, il is essential that an early decision be
laken as lo whether new wmachine tool projecis are to be promoted
and encourased or not. The prolonged negotiations with the U.K. com-
pany have also lended to slow down active promotional activities in
this ficld beyond the stage of exploratory negotiations initiated by the
UNIDO-NAFIN Groiwp.



18.13  The question has been raised in discussions pertaining
to the Capital Goods Programme, as to whether the developmen't
of machine tool manufacture should be promoted through only one
complex or perhaps two, or whelther a number of units should be
sel up, each specialising in one or other machine tool category.
This issue has to be considered on a pragmatic basis. Technically,
most or all of the 6 basic lypes of standard metal-cutling machine
tools can be corered in one suilably designed complex. This may
not, however, prove to be practicable or even desivable in the
case of Mexico. Firstly, if capital participation by foreign technology
suppliers is considered necessary, this by itself would result in
independant & scparaic tacilitics, such as the new company being
promoted by NAFINSA with Italian collaboration for the production
of milling-machines. The expansion of such a facility to cover other
machine tool calcgorics is a malter in which the foreign partner
would also have considerable say. Secondly ,the growth of major
complex necessarily involving the production of various machine
categories of differen! degrees of sophistication & precision, may
bring management & technological problems in its wake. The
FANAMHER unit would, in a sense, he a major machine tool com-
plex for relatively simple machines. Once this plant achieves its
targelted production of 1100 centre la‘hes & milling machines, this
itself would be a signalachicrement & to complicate this major effort
by adding additional sophisticated machine tool calegories may not
be desirable. Thirdly, for the appropriate developmen! of skills,
it would be more desirable for a complex to be allowed to grow
gradually, instead of being weighed down from the start. Finally,
considerations of resource mobilisation would also make it easier
to promote 3 or 4 emlerprises, Specialising in different machine
tools, rather than one major complex. Such enterprises can be
promoted either independantly with NAFINSA as in the case of the
milling machine project or by way of expansion of existing enter-
prises in Mexico. A list of such companies, which have developed
exfertise in such manufacture & who are interested in substantial
expansion is enclosed at Schedule | to this chapter. In the circums-
tances mentioned above, it is considered that the more appropriate
Stralegy for the growth of this key subsecter should be to (i) encou-
rage the growth of FANAMHER as rapidly as possible to achieve its
targetied production capacity of 1100 centre lathes & milling machines
(i) establish a new facility for thevroduction of milling machines,as
i8 already under final negotiation (iii) promote a new project for
which neces sary collaboration is available for the manufacture of
high-quality centre lathes, which can meet more sophisticated internal
requiremenis & can penetrate export markets without difficulty

——
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(iv) promote a ncw project for the manufacture of 240 turre! lathes
annually in collaboration with a U.S. or other foreign manacturer
who has expressed intevest in such manutacture either in conjunction
with (iit) ahore or independantly, (v) promote a new project or subs-
tan tially expand an existing enterprise lo undertake , with foreign
licensing , the production of 420 grinding machines anmally, parti-
cularly suviece grvinders (i) promote a new project or substantially
expand an cxisting entervprise to t@ke wp production of about 240
shaping machives annually & (vir) subsiantially expand an existing
enterprisc to cover the mamgacture of drillie machines, including
radial & colunn type. It is estimated that, apart from the invest-
ment in lhe FANAMIELR r1aciliiv, !he remaming branches o the
machine tool subscctor discussed abore would necessitate a total
investment of hetiween Ps 250 million to s 200 million over the
berviod 1976-1975, the actual volune of mrestiment depending on
the exten! to which the rvarious proposcd can be undertaken jointly
or hate to be pursued a: independant projects.

Steam_Turbines (for hudustrial use)

19.1 Despite the considerable demand tor steam turbines for
industrial use. parvticularly in the rawre upto 6000hp, theve is no
manufacture oj steam turbines in Mexico al present. Excluding
the requivements of turbines for power gencration, imports of steam
turbines for iudustrial use has grown steadily grown to an average
of around Ps 21 wmillion awwally over the last 3 years. The prin-
cipal requivements are those o Pelroleos Mexicanos, sugar & paper
industries and C.F.E. though such lurbines are also utilised in
other industyial sectors.

19.2  The manufacture of steam turbines was identified by
the UNIDO-NAFIN Group as having considerable potential in Mexico
In 1973, the Group was approached with a letter of intent jointly
Jrom a U.K. & a German (FRG) company. This was followed by
discussions during the Investment Promotion Conference in Vienna
in Sep!. 1973 & the UK company agreed to undertake a pre-
investment study in collaboration with the UNIDO-NAFIN Group.
This was submitted to NAFINSA in Nov. 1974. The salient features
of the study were that (i) internal demand in Mexico was projected
to increase from abou! Ps 19.7 wullion in 1972 to about Ps 28
million by 1978 (ii) the overall Latin Amevican market for steam
turbines was likely to be of the order of Ps 120 million annually
during 1978-80 for turbines below 1000 hp & (iti)the internal market
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in Mexico was adequate 1o initiale production of both single-stage
& multi-stage machines. The UK Company proposed an initial
eestment of Ps 3.7 mullion on machine tools using renled space.
The single stage wmachines wonld be or German design, while the
muldli-stage wnils would bhe of British design,  Negoliations velatings
to this project, howerer. got statled in Dee. 74 owing lo lack of
agreement between the UK & Gervinan paviies as to their respectire
holdings in the proposcd Mevican project and the proposal has since
been withdyaien.

19.3 The UNIDO-NAFIN Group has. in the meanmchile, been
in touch with a wuember or stean: hurhine mangacturers in Europe &
USA.  Conswderable intcvest was displayed by tiwo of these mani-
facturers with whom the Group cot i touch & with whom detailed
preliminary nwegotiations u ere conducied,  One of these manutac-
lurers submilted a feasithil ity study for the production of 100 turbines
annually mostly in the range upto 1600 hp.  The initial capital
iwvestiment wwas estimated at Ps 16 willion. with 604 ntegration
being achicred i the 3vd  year. Cnlortunalely, the veaction of
PEMEX to this proposal 1was sonicichat negative & the proposal was
not pursued. In the scccod casc., however, the proposal has
procecded considerably.  [lie Concpany is planring an initial
vestment of nearly Ps 20 woll ion, Since this U, S. company is
part of a major mudli-n c¢tronal crop. they would be going ahead
with theiv own resources & citiin the corporate framewovk of an
existing Mexican compary. il ts cxpected that initial inrestniont wonld
Stavt by the carly pavt or 1976. The establishment of a second
project for steam turbines can also be considered, cither as a neu
facility or by way of expansion. The investment requirements would
be around Ps 80 million for such an wnit.

Pumps, Compressors & Centrifuges:

20.1 There has been considerable growth of manutacture of
prmps & rveciprocating & aiv compressors in Mexico orev the last
decade. A wide vange o1 pumps is being manufactured by a wumbey
of manufacturers among which some of the most tmportant are
Byron dJackson, Worthington & Fairbanks Morse subsidiaries &
affiliates n Mexico. A niwmber of small manutacturers have also
developed in vecent years, mainly calering to the increasing demand
~for agricullural & small irrigation pumps. The growth of the ponp
tndustry has becn such that aomestic capacily 1s considered to be
adequate for various tvpes of pumps, incliding horizontal ejector
pumps, horizontal centrifugal pumps, horizontal centrifugal 2-way
pumps, self-starting centrifugal pumps of low hp., horizontal
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turbine pumps & revtical tuvbine punips uplo 350 hp. The production
of nuud punps has also been wndertaben since 1973~1, which would
greally reduce the import of pumps by PEMEX, thoush domestic
production capacity 1oidd need to be pactier increased, if PEMEX's
rapidly incrcasing needs of wmnd punps are to be Jully et The types
of pumps siill not produced are sonie [Npes ol non=corvosire muups tor
the chemical industyy, layvie-size puinps Sfoir rater supply & ror
sewage disposal, wcteving puomps & pianps Jov o lesting of covtain
equipment al hivh pressioes. A larse wonber op high-precision votaiy
pumps (orcy 110,000 per @own) conthues to be iapoyted jor the
arvtificiel filire judnstyy.  The projectcd Ouports of special pirpose

& soplusticated ponps is Ps 2580 willion du vinge 1ore-50 & Ps i
million duvivg 1951 -55, with projected imports of aboutr Ps 650
million in 19s0

20.2 It must be stressed that, thovel piojected tmports are
likely to continue to be hish, some of the privcipal puonp manujac -
turers in the comtyy hare also completed farrly extensive expansion
brogranuucs. Onc of the comjaies has taken up production of cen -
trifugal puinps upto 3000 hp & process pumps in nodular des gn in
different material, besides mixed flow pumps apto 50,000 3.
Anothey manjactuircr s widertaken production of layze size pumps
Jor avater supply vte. upto 10,000 hp. The special purpose pummp
requiventents d the pulp & paper industry has heen wdertaken by
another manwactuver. Yel another coipany s contcmplating  the
establishient of new jacilities for the production of centritiusal
proces s pumps of different tipes icludig mnlii-stage, split casing
& barrel types . Submersible pumps are also proposed (o be
domestlically produced. As inentioned earlicy, the production oy
mud pumnps has alveady been undertaken by onc manmractuver, thousi
capacity in tlis regard wcould have to be incrcased cousidevably. By
& large, punp uanuracture has developed very considervably in
recent years & continuecs to grow rapidly.

20.3  Despile the rapid growth of the pump industry to cover
fairly sophisticated & special puiypove requirements, therve continues
to be possibility for takine up ceriain new lines. These are (i)
re-mjection punps of 2:Uito 1000 hp for which theve will be a
demand ¢ 10-15 wnits awnrally by PEMEX, (i1) boiler feed pronps
Jor pouwer boilers to be supplied to CFE, the requivements of
which may cxtent lo 15 units of 3000 Iip during 1976-8 & even hicher
number of G000 hp units during 1978-80 & thevearter & (iii) large
pumps for scuwage disposal & urban requivcinents, the demand Jor

which is likcly to grow rapidly in the next 5 years.



20. 4 Since a numbcer of affiliates of reputed manufacturers
in the USA & Europe are already operating in the country, il was
not considercd necessary to specifically promole new rventures for
pump manufacturc. Most of the future requirements can be covered
by suitable expansion of the facilitics of one or  other of the
existing manufacturers, What would be wmore necessary would be
a better programniing of purchase orders on the part of the principal
user agencics such us PEMEX & Recursos Hidraillicos Department so
that imports arc avoided or are reduced substantially.
Compressors:

21.1 The domestic manufacturing capacity for air compressors
is considered lo be quitc adequate as a mumber of manufacturers arve
manufacturing this item. Capacity, in fact, has tended lo be higher
than internal demand & export outlets are bcing explored by some of
the enterpriscs. Despile such capacity, considerable imports of air
compressors have also taken place, mostly from the USA. It is
presumed that ihis would not take place in future. In respect of re-
ciprocating c.mpressors, facilities alvcady exist in Mexico & one of
the companies is manufacturing such compressors upto 5000 hp &
has reccived orders from PEMEX in this vegard. It is likely, however
that demand for reciprocating compressors may fall, particularly
in respect of PEMEX orders, witii greater cmphasis on centrifugal
compressors & with possibility of manufacture of screw compressors
in Mexico.

21.2 There ¢re no facilities for the manufacture of turbo-
compressors at present in Mexico. Imports have steadily increased
& are comtinuing to increase at present with higher wunit sizes.
Projected imports of turbo compressors, moto compressors & other
lypes of compressors are of the ovder of Ps 3200 million during
1976-80 & Ps 5032 million during 1981-5. The anmal demand in
1980 is likely to be about Ps 650-700 miillion for various types
& ranges of compressors while demund for cenlrifugal compressors
is expecled to extend from Ps 250 wmillion annually. These figures
indicate that there would be adequate potential for domestic pro-
duction of centrifugal or turbo-compressors in the future.

_ 21.3 Apart from centrifugal compressors, the techno-economic
study of this branch indicated that there would be good potential

Jor the manufacture of scvew compressors in Mexico - A Jroposal
Jor such manufacture had been received earlier by the UNIDO-NAFIN
Group., from a Mexican affiliate of a well-known U.S. producer




who are considering an additional investment of about Ps 50 million
for covering screw compressors & certain other products. The
UNIDO specialist consideved the manufacture of screw compressors
as a desirable technological development & the Group had recom-
mended the proposal of the Mexican afjiliate to Nacional Financiera
Jor pavticipation by the latter in the expansion of the company.
This proposal is wnder consideration in Nacional Financiera,

21.4  As for centvifugal compressors, a number of major
compressor wmantfacturers in the USA were contacted & requested
lo participate technologically & financially in a project for such
manufacture in Mexico. Very positive rvesponse was received from
one of the forcinost manufacturers of compressors. A market study
team of this company visited Mexico in Jan. 1975 &, after various
field visits & discussions, confirnied their acceptance of the internal
market figure for centrifugal compressors being around Ps 250
million annually. It was agreed tha! the most suitable arrangement
for taking up such wmanufacturve would be lo expand the facilities
of an existing Mexican company producing recip rocating compres-
sors & other products at present. Negotiations between the two
companies & the UNIDO-VAFIN Group continued over nearly 10
months & it was only in Nov. 1975 that it was concluded that no
satisfactory arrangement could be arvived at between the US &
the Mexican companies. The US company has since been esploring
the possibilities of collaborating with some other enterprises in
Mexico for manufacture of their compressors & the UNIDO-NAFIN
Group are awaiting further developments in this regard. The US
company have intimated that, for the manufacture of their com-
Pressors (upto a certain range) an investment of around Ps 32.5
million would be required for a grass-roots Jactility, With such
investment, domestic integration on the compressor portion (excluding
the turbine or rvotor) would be 307 in the first year & over 65%
during the third year. It is considered that ‘his proposal for ma-
nufacture of centrifugal compressors is very desirable & needs to
be encouraged. The US company have agreed in principle to hold
@ minority inlevest in tie Mexicen company to be established for
setting up this joint venture & this commitment should ofcourse
apply. irrespective of wihether a grass-roots Jacility is established
or the project is undertaken as a substantial expansion of an existing
enterprise, whicli may already have considerable Joreign ownership .
Sudject to this, there should not be any undue difficulty in arriving
at a suitable solution, as the negotiations are already far advanced.

verere .

.
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2l. 5 The lwo projects jor the manufacture of scvcw com-
pressors & centrifugal compressors rvespectively would involre
additional capital investment of over Ps 82 wmillion & would con-
tribute significantly to domestic gyvowth of this sub-sector .

Cenlri fuges:

22.1 With the rapid growth of the sugar & chemical indus-
tries in Mcexico in particulay & with industrial cxpansion in
geneval, the demand for centrifuges has increased considevably in
recen! years. During the next decade, it is projected that imporls
of contrifuges would be of the order of Ps 1010 million during
1978-80 & Ps 1700 million during 1951-5.

22.2 A project forthe manufacture of sugar centrifuges
had been sponsored by the UNIDO-NAFIN Group in 1973 with an
UK manufacturer. Subsequently, the project crew - in a relatively
small way without the jinancial participalion o) Nacional Financicra
& with only the participation of a Mexican company. In 1975, a
1ajor order for 150 cenlrifuges of a ralue of abor! Ps 130
million was contemplated by the public sector sugay induslry. Il
was possible tor the earlier project to be considerably rvevitalised
& enlarged as a result of this major order. The lotal capilal in-
vestment of the manufacturing company has been increased to Ps
13.8 million, with substantial financial participation by Nucional
Financiera also. This was a good exanple of linking a major
bulk order with the subslantiat expansion of a domcstic machine
building enterprise, which would otherwisc have protably developed

al a very slow pace.

Diesel Engines:

23.1 Though diesel engines are broduced by 7 manufacturers
at present, a considerable gap is dereloping in respect of the higher
raiges. The present manufacturing capacity cxtends from 7 hp to
around 340 hp, the latter largel v Jor industrial use. The total
number of diesel engines manufactured in Mexico rose from 15044
units in 1968 to 29,895 units in 1971, while, in terms of value,
prodiction vose from Ps 709 million in 1968 to Ps 1814 nillion
in 1974. Three of the manufacturers are producing such engines
principally for their parent & associaled comdpanies, Of theiemaining
Jour, the production capacity is of 10,000 & 8000 units Jov the two
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lavge produccrs & 1500 & 500 wnits jor the two smallcy production
units.

23.2 The production gap in this sub-sector is not only confined
to diesel engines of higher ratings bet also of certain wmajor parts
& eomponents such as crankshails, conecting rods, cua nsiarts, rocler
arms & supports, pel pumps & fuel injection equipment. Present
imports extend to most of the latter items. In a surrey conducted
tn 1974 thvoueh an UNIDO specialist working as a member of the
Group, it was noted that considerable imports were also talking
place of cngines upto 500 hp . In Jact, joy the period 1968-72, over
86% of imports were in respect of diescl cngines upto 500 hp, and
only 8.5% for ratings of 501 to 1000 hp with only 57 abore 1000 hp.
The pattern of demand is gradually extending to a greatery demand
volume pr cngines in the higher ranges. By 1950, the principal deiand
Jor diesel cngines will be () from the automotire industry, whose
requirements would be about 33000 units in the smalley categorices,
() from agviculture, wheve the demand would be about 7500 wniis
of various categories (c) from the industrial sector, whose demand
would be orcr 5500 units, with considevable demand in the higher
ratings for clectricity supply in the outlying areas & for the petro-
leum & allied industries (d) in respect of marine use, particularly
Jfishing boats whose demand would be about 240 units & (e) for dicsel
locomotives, iwhere the demand may be around 40 large units. Pro-
jected imports for the peviods 1976-80 & 1981-85 indicate that, at
1974 prices, imports would be of the order of Ps 4220 willion and
Ps 7000million for these two periods.

23.3 The produetion gap in this sub-sector can be effectively
covered by (a) expansion of onc or wmore of the existing manufac-
turing units & (b) cstablishment of a new facility, concentrating
principally on the manufacture of diesel engines in the range of
400 hp to 2000 hp. Exploratorv negotiations with the principal domes-
tic mamgacturers has indicated that, while there is a general desire
to expcad cxisting facilities so as to cover higher ranges, there
are no specific proposals iinmediately under considevation of these
companics. On the other hand, a proposal is under consideration
Sfor the establishment of a new faeility for the manufacture of
diesel cngines of a well-known U.S. make. The negotiations condicted
by the UNIDO-NAFIN Group, with the U.S. group interested in such
production, ave jaivly advanced & it is expected that Jinal investment
decisions will be tab:n very shortly. It is intended that a new
Jacility would be set up at a suitable location in Mexico ( a site
in Guadalajara is presently under consideration). The capital invest-
ment requived for the manufacture of diesel engines of 400-2000 hp
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starting awith 85 units in the first year & going upto 250 wunits in
the 4th year in accordance with a phased integvation prosramnie,
has been assessed at P's 71 million , besides proportionate invest-
ment on land & buildings, which will also be wtilised for the pro-
duction of centrifugal con:pressors & certain special purposc

pumps of high capacity. I'he new facility would be set up through
a new company, in which the Mexican side (ehich would probably
be Nacional Financicra) would have a majority holding oy 51
with 495 held by the U.S. group.

23.4 With the implementation of the proposed ncw project, a
substantial portion of the gap in the higher ranges of diescl engines
would be covered. This would, however, still leare cuovgh room
Jor expansion of existing production wnits to cover part of lhe
growing internal demand & to develop export capability. It is also
necessary that majoy components & swub-assemblies should be inan-
Jactured in Mexico as carly as possible. A proposal jor the wma-
nufacture of cvankshafts, which had been negotiated eavlicr on a
preliminary basis with the UNIDO-NAFIN Group,is now scparately
in an adrvanced stage of negotiations & it is expected that similar
developmments will take place in respect of other major components
& sub-assemblies.

Foundry facilitics:

24.1 With a rapid projected expansion of the capital-goods
seclor in Mexico, a major infra-structure industry which needs to
be cousidered is the production of castings. Though theve are
about 430 foundyies in Mexico, including a few well-equipped units,
a major production gap is likely to develop in respect of availability
of heavy & medium castings of 3 to 15 tons inweight. A techno-
econoniic survey of the foundry industry in Mexico conduc ted thvough
an UNIDO specialist woylking as a wmember of the Group, highlighted
the fact that theve would be a serious shortfall in capacity if major

machine -building manufacture was undertaken. As ﬁzr as steel castings

were concerned, it was considered that existing domestic capacity

would be adequate, though some of the stcel foundrics i:ould require

substantial expansion. It is suggested, in this conncction, that some
of the steel foundrvies should introduce 'triplexing' opcrations, invol-
ving a cupola, a side blown convertor & an electric holding furnace
to store the hot steel welt till the stage of pouring. In vespect of
gray-ivon castings.it is pointed out that only 14 foundrics have an
annual capacity of wore than 5000t, These units, however, cover

48% of total capacity. Most of these units have expansion plans wder

consideration but these are primarily to incrcase their present
lines of production e.gv.automobile castings, pipe comnections,
kousehold hardware,castings for small motors, pumps, etc. as



in most of these cases, the ovder-book is very satisfaclory at
Present. By & large, however, with notable cxception in the case
of 3-4 fouwdries, quality of castings has tended to be inadequate
even in the casc o joundvies which can handle weights upto 3
tons.

24.2  In vespeet of demand projections Jor castings from
3 to 15 lons, this wounld incritably depend on the actual growth
of machine huilding enterpiises. An estimate o) such projected
requireinents has been aade on the basis of live various projects
under cousideialion as part of the Capital-Goods Derelopment
Programme. It is cstimated that the requivements of wmedium &
heavy castings (3-15 tons) for such a progyvanime woulid be about
19000 T amnwvally by 1980, while the demand Jor caslings below
3 tons pcyv picee for such a programme would he around 1400 o T
anwually by that vear. It is expected that the production gap in
quality castings would be al least of tus order. It is consequently
considered that a majov new Joundry  should be set up in Mexico
wilh an anwval capacity of 24,000T. of castings, principally to meet
quality & weight dewands of the additional machine-building enter -
prices likely fo be set up in the near Juture. The techno -zconomiic
Study also made an assessment of tie likely capital investment that
Such a new joundry might enlail, It is estimated that such a new
Jacility would vequive an investment of Ps 168 wmillion, of which
the cost of machinery & equipment is estimated to be around
Ps 121 willion (at 1974 prices). Such an tnvestment conld be com -
bleted in a 2-ycur perviod & needs to be established by 1978-9
in order lo nwcet the vequirements of the machine -building sectoy
in the veryv near future. Growth of production is anticipated to
be 15,000 T of Ligh quality castings by the 3vd vear & 24,000
by the 5th year from commencement or production while sales are
brojected lo grow to Ps 375 willion by the 5th yeay. It should be
possible jor such a pacility to also produce pig-ivon to supplencnt
the sales inconie of the foundrv. With the continuing shortfall in
raw malevial for the ovevall joundry requivements of the country,
there should be a readv warlet for beaveen 51,000 lo 75,000 T

of pig iroun, during the carly production years of the foundry, iwhen

production of castings is gradually being developed.

24.3 The question of establishing foundyv  facilities to mcet
the futurc gap is wunder cousideration in NAFINSA & in af least
one of the major steel companies which has been diversifyng its
production lincs., An interesting alternative project has been drawn
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up by one of thc NAFINSA cngineers wovkine 71 the UNIDO-NAFIN
Group, working in collabovation with fi.e plaming group of the sleel
company. This conlemplales the sctting up of a joundry for ingot
moulds, with a manufacturing capacily of 135,000 T ranunally of
medium & hearvy castings. The fived capital investwient jor the
Joundry amit would be rveduced lo Ps -1 wmillion, while sales are

projected at s 306 nutlion by the Sth vear. Another proposal macy

considevalion is foy substantial expaision of an existing fowndry
lo cover the production of steel rolls, bed-plates & miscellancous
caslings, covering part of the weights discussed above.,

24.4 It is considered extreiely tmportan! that an early
decision is taken by NAFINSA for liie creation of additional Joundry
Jacilities jor meeting the increasing demand for quality castings of
higher wnit weight, The abscnce of such a new jacility is likely fo
constitute a major bottlencck 1ov the growth of the capital-goods
industry in Mexico. While one of the altevnatives being contempla-
ted would partially meel the problem, the real solution lies in a
major new foundvy unit being set up. A lead needs to be laken
by NAFINSA in this regard.

24.5 An imporlant featurc of a wmajor new foundry designed
to cover wunit weights upto 15 tons would be the likelv export ca-
pability of such an unit, particularly (o the USA. While some foun-
dries ave already exporting o the USA, such exports arc confined
to light weight items. The demand for qualily castings in the USA
is very high & il is genevally acccpled thal a wumbcer of major
machinery manufacturvers are having probleimns in oblaining castings
of requisile quality. The cstablislient of a major ncw foundry
in Mexico, designed specifically lo produce qualily castings & going
upto 15 tons in wnit weight would wundoubtedly provide an excellent
source for exporl of castings to ihe USA.

Gears & speed changers:

25.1 An infra-structure svbsector which would be of consi-
derable significance for the effective gvowlth of the capital-goods
branch would be the production o5 vears & speed chanocrs. With
increased machinery wmanacture, the demand for these hwo items
would rise vapidly & may constitute a bottlencck. There are 9
companies manufacturing such items in ilexico at present but jour
of these are relativeiy small wils. One major wnit produces about
40% of domestic capacity &, in conjunciion with Jour other units,
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produces about 85% of total production. Internal production rose
from Ps 44.3 million in 1968 to Ps 78 million in 1972 & is
estimated to be about Ps 95 million in 1974, This figure, however,
includes imported material which not locally produced because of
lack of heat t:eatment facilities. The volume of imports of gears

& speed clhaugers was of the order of Ps 40 million anmnually
during 1968-72. With the growth of the wmachine-building scclor,

it is expecled that the production gap will rise to around Ps 85-90
million by 1980 & is likely to increase at a growth rate of 11%
during the period 1981-5.

25.2 In a teclno-economic study of this sector conducted
in 1974-5 through an UNIDO specialist, it was concluded that the
production gap for gears & speed changers would justify the es-
tablish ment of a new plant which could (i) underlahe man.gacture
of speed changers upto 25 T & (ii) lake up machining of gears
upto 1590 i dia & grinding or gears upto 300 win dia. Such
@ unit would nced to be equipped 1ith special machine tools, such
as gear hobbers & gear cutting machines, The total capilal invest-
ment required for such a project would be Ps 43 million spread
over a 3 year period. Such a facility could develop an output of

- P8 75 million per anmum in @ 3-4 year period & would be a Sully

viable proposition.
Forgings , standard parts & wmeasuring tools:

26 . Besides castings & gears & speed changers, it had
been considerved, in Phase IB of the Capital Goods Project, that
dottlenecks are also likely to develop in respect of the availa-
dility of forgings of wmedium weight, standard parts & mneasuring
instruments. No study in respect of forgings was wnderiaken by
the UNIDO-NAFIN Group, as this seclor was being separately
studied in another branch of NAFINSA. As a result of thee studies,
& new company FORJAMEX has alveady been constituted & is
taking up the production of forgings , though of relatively low
weights. It may be desivable for the new company or for
NAFINSA (o take up a techno-economic study of the requirements
of heavy & wmedium-weight forgings. As for standard parts, such
&8 jigs, dies, fixtures, patterns & the like, no detailed study
was concucted & this may also be considered at a later stage
of capital-goods development in the country. In respect of measuring
instruments, it is considered that the growth of demand would .
de able to be et by expansion of one of the two companies ma-
nufacluring these products, It is understood that such expansion
t8 under sevious comsideration by these companies.
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General:

27.1 Mechanical equipment for common-use in different
seclors mecessarily covers a wide range of machinery manufac -
ture. The covcrageof the UNIDO-NAFIN siudies is not exhaustive
but does extend to the principal subsectors which need special
emphasis & priority. An important item viz heat-exchangers has
been separately dealt with as part of chemical & petrochemical

equipment in the next chapter.

2.2 The various proposals handled by the UNIDO-NAFIN
Group in respect of new capital investment Jor mechanical equipment

8 common use is summarised below in Table

TABLE Xi fn_million pesos
Subsec lor Investment required Singe of
. 1.Machine Tool
@) Project I- milling 90 Decigion iashen
machines
®) Other projects

Jor ()cenire lathes

®) turvet kt:;:a (i(i‘i)) 300
gvinding wmachines (iv

@rilling machines &

(vishaping machines,

olther in one or iwo

complexes or as sepa-
role wmits .

2.8 0eam turbines
@) Pyveject I- (Expansion) 20

& Project II-(New o
praject or expansion) [

to be
én Vavious
offers received
oariier.

Being underiahen
@8 expansion of
major existing

Jocility

laier by NAFINSA
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Subsector Inves tment requived  Siage of megotiations

3. Pumps,compressors

ﬁ iﬂz?%&es. 2.5 Under negotiations
oject I-centrifugal

compressors (new project)

®) Project Il- screw §0 Under negoliations
compress ors (cxpansion)

¢) Project Ill-centrifuges
fexpansion) 13.2 Decision ftahen

4. sel engines
@) %eci i-(ﬁew project

rl1 Under negelistion
to be undertaken jointly '
with 3(a))
5. Foundry -Mmew praject) le8 Undor consideration
6. ng L To be consideved
eow —_—

' 867.7 million
o
060  million

TOoOTAL Pe




_SCHEDULE __J

ompan

1) Dreis & Krump de Mexico, S.A.

2) Empac - o - matic, S.A.

3) Endor, S.A.

4) Fabricacion de MAquinas, S.A. (FAMA)

5) Industria Automotriz de Cuernavaca, S.A.

6) Industria Automotriz, S.A. (IASA)

7) Industrial del Hierro, S.A.

8) Maquinaria, Herramientas y Servicios,S.A.
(MAHERS SA)

9) Mecamex, S.A.

10) Mecénica Falk, S.A. de C.V.

11) METEORO (Fabricaciones Metdlicas, S.A.)

12) Motores y Refacciones, S.A. (MORESA)

13) Swecomex, S.A.

14) Tecnomec, S.A.

15) U.S.M. Mexicana, S.A. de C.V.

16) Talleres Castellanos, S.A.

17) Construcciones Mecdnicas, S.A.

18) Industria Mecanicas Eléctricas, S.A.
AMESA)

Location

Momnterrey
México, D.F.
México, D.F,
Monterrey
Cuermavaca

"Monterrey

Queretaro
Queretaro

Tialnepantia
México, D. F.
Toluca
México, D.F.
Guadalajara
México, D.F.
México, D.F.
Monterrey

Bcatepec

!
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VI. POSSIBILITIES PFOR MANUFACTURING METHANICAL
EQUIPMENT IN MEXICO FOR SPECIFIC INTUSTRIES

28.1 The principal industrial sectors other than electricity
generation & eleclrical equipment manufacture, which individually
conslitute sizeable demands for machivery & eq uipment specifically
desipicd & manufactured Jor these branches are (a) textiles, (b)
irom & steel (c) non-ferrous metals, (d) chemicals including petro-
leum refining, petrochemicals & Jertilisers (e) cement (f) sugar
@®) food-processing (h) construction & mining (i) pulp & paper (j)
printing & (k) mechanical equipment manufacture. In some of these
seclors, particularly the chemical & petrochemical industry, the
equipment may be quite distinct but have been grouped under morve
gemeric clas sifications in the SITC & BTN lists. Apart from the
8pecific machinery required by these sectors, all these branches
vequive a wide range of common-use equipment which have been
briefly analysed in the previous chapter.

28.2 The techno-economic studies conducted by the UNIDO-
NAFIN Group have not extended to all these sectors. Apart from
electricity generation & electrical equipment manufacture, which
were cxcmined in delail, the survey of mamufacturing possibili-
ties was concen'rated in respect of only three of these sectors
viz textile equipment, machinery for iron & steel production &
equipment for the chemical & allied industries. The studies in
vespect of textile equipment & machinery gnd the chemical & allied
tndustries were completed in 1975 & early 1976 respectively while
that on iron & steel equipment will be completed by May 1976.
Similar studies yeye to be taken up in respect of (@) food processing
equipment & (b) heavy mechanical eq uipment, which would have
covered lie detailed requivcmnents of equipment Jor the cement,
pulp & paper, mining & mechanical equipment manufacturing indus-
tries but these have had to he postponed for the present. By &
large, liowever a general idea regarding the requirements of
machkinery & equipment for these sectors is available from the
$mport trends & projections.

Textile equipment

29.1 With projected imports of over Ps 9500 million in
1976-80 & over s 13500 in 1981-5, the production of textile
oquipne .t in Mexico presents very dynamic possibilities. A techno-
oconoriic pre-invesinent survey wus conducled through @& consuliant
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company, appointed by UNIDO (the ICME-CONDOR Consultants), wor-
king in close consullation with the UNIDO-NAFIN Group. This shdy
was compleled in March 1975.

29.2 The textile industry is one of thelargest indigeneous
industrial sectors in Mexico. The total capital invested in textile
production is es.imated at about Ps 28,000 million. The total spind-
lage amounts to over 2,3 million unils, of which about 145,000
are owned by textile co-operatives while about 4.8% in stale-cwned .
Tolal loomage is estimated to be around 46,000. The industry is
highly co mpetitive & a munber of wnits (76) have closed down since
1964. The growth of artificial fibres has been particularly marked
in recent years, with total mill consumption of artificial fibres
& filaments rising from 38000 t in 1965 tc over 133,000t in 1973,

It is projected that, by 1980, this would rise to 412,000 t. Consump-
tion of artificial fibres has risen from 7.9% in 1969 to 40.9% of
lolal doimnestic fibwe consumplion & is projected to immcrease to 62%
by 1980, as gainst a reduction of cotlon consumption from 46.1%

in 1973 to 30% in 1980. In respect of exports also, synthetic
malerials are projected to increase from 11,000 ¢ in 1974 to 47,000
¢ in 1980, while cotton exports should also increase to around

175, 00 by that year.

29.3 Imports of textile machinery rose from Ps 494 million
in 1968 to Ps 1286 million in 1972,Most of the equipment +as
imported from the Federal Republic of Germany & the USA, though
siz eable imports also task place from Great Britain, Framw Italy
& Japan. Total imports during 1970-4 were of the order of Ps 61C0
million. For the per.>ds 1976-80 & 1981-5, it is projected that
imports of textile equipment would increase to Ps 3323 million &
Ps 14015 million respectively. The projections under the principal
subheads are givem in Table Il annexed to Chapter Ill.

29.4 The techno-economic study reviewed the principal cate-
gories & lypes of textile equipment from the viewpoint of manu-
Jacturing po tential in Mexico. These ipcluded (@) extension machines
o) picker & lap machines (c) cardingz‘ combing machines (d) draw and
& roving' fraines (f) ring-spinning frames (g) open-end spinming
machines (1) twisting machines (i) cone-winding machines (j) sizing
machines (k) looms @) circular Puitting machines & (m) auxiliary
equipment. Texturizing machines & finishing machines, including
all types of dyeing machines were also considered. Each of these
machine categories was comsidered fron- the viewpoint of various
criteria such as present & future market potential, versatilily.
export possibilities etc. The following conclusions were arrived
&t in the study.(i) in respect of spinwing equipment, it was
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considered wore appropriate to commence with domestic production

of convenlional ring-spinning equipinent, instead of @en-end spinning

tn the present stage of technological development of the latler (ii)

the manufacture of loons should not be considered for the present
becaus e market pcnetratzon lo the extent of 600-700 looms per -ear
would be difficult in view of the large varicty of looms being used
& the overall limited size of the internal market. It may be possible,
in the future, to consider shuttle-less looius for domestic manufac-
ture (iii) it should be practicable to wanusacture winch becks, jels,
yam dyeing cquipment, stentev frames, jiggers, foulavds, continuous
dyeing ranges, continous bleaching vanges & continnous washing ranges
in two units, one for dycing equipinent & oie for finishing equipient
(iv) the manufacture of hwisting machines can be w. 'evtaken with ring
spiming frames (v) textile equipinent which was not reconmended

Jor production in the initial stazes included cxtrusion machines, picker
& lap machines, combing machines, drvaw jrames, flyers, automatic
cone-winders, beancrs, sizing machines & texturizing machines, though
soinc of thesc wiachincs counld Oe considercd in tie next phase of
textile equipment manufacture.

29.5 The techno-economic study, thevefore, recommended
only the manufacture of ring-spinning frammes & certain dycing &
Sinishing equipment in the first bhase of texiile equipment manu-

facture. . In respect of ring-

spimming frames, the suggested speczﬂcahous of the machine were
396 spindles, with main ring 52 mm & centre distances75 nin,

29.6 The pre-investment study for the production of ring-
spinning frames indicated that a total capital investment of appro-
ximately Ps 58 million would be required in two production phases.
Working capital would be necessary to the extent of Ps 65 million .
Production in the first thase (3 years) would reach 118 units by
the third year & would be able to be increased to 264 units by
the 7th year. Exports are anticipated at 2 0 of production. The
prigect would be financially very riable with net profits of over
Pg 35 million in the 5th & 10 years ves pectively. The internal
vate of return would be well over 25%. Total annual calue-added
would average around Ps 33 wmillion, while the entire production
would be in the nature of foreign exclange savings. As for
dyeing & finishing equipment, the pre-investment study indicates
that capilal investinent in these hwo projects would be Ps 10
million & Ps 15 miillion respectively & both the projects would
be financially quite viable. The total capital investment of the
thyee calcgories of textile equipment recomincuded jor production
n Mexico was therefore estimated to be Ps 83 million.
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29.7 The investnent promotion follow-up in respect of
textile equipment production was rather limited, as a proposal was
received in NAFINSA from a local entrepreneurial group later in
1975 & this has since been under consideration in another branch
of Nacional Financiera,

Bquipment for the ivon & steel industry

30,1 The production of ivon & steel in Mexico has developed
Jairly comsisicnily with internal demand growth over recemt decades.
Produclion in 1975 in the steel plants & semi-integrated units
may be seen from the following table.

_TABLE XII + in_million metric_tons
Siesl Plant Production in 1975 Instalied capacity
by 1976
Altos Hornos de Mexico 3.3 ' 3.75
NYLSA 1.30 1.70
P didora Montervey N 1.68
Tubos de Acevo de Mexice .36 0.5
MCARTSA L
Semd -integvated . 1,0
'§.68 9.40

By 1980, it is projected Mhat steel production in Mexico
wonld incrense to 12.5 million tons. Expansions already underiahen
indicale that capacity would increase to 10 million ¢ by 1978. For
e period after 1980, verious estimates have beex made. It is
oonsiderod that production by the yoay 2000 may well be of the
ovdey of 46 million ¢,
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30,2 In view of the projccted growth of the sleel industry,
as also the increasing need for replacement of equipment & parts
in existing steel plants, it is considered that the requivements of
fron & steel plant equipment would be very substantial. Aost such
equipment is being iinported at present and domestic production
has been largely conjined to spare parts & consumable hardware
Jor lhe existing plants. A techno-cconomic studv was undertaken
through a UNIDO specialist, assisted by counterparts from NAFINSA
with @ view to (a) definc the overall dewand for steel plant equipment
for the period upto 1981-90 & idenlify the specific itcms of such
equipment which could be undertaken jor manuracture in Mexico &
(b) outline the phased programme of manufacture of such identified
ftems, including detevmination of investment requirements etc. This
8 ludy was cominenced in June 1975 & while the first part of the
8tudy has been concluded, the second portion will be completed by
May 1976 . The principal conclusions of the firet paov! of the study
are as follaws: (i) The demand for steel by the year 2000 is projected
at 46 million t. This would result in annual per capita consumption
of steel rising from 105 kg in 1975 to 350 kg in 2000, which is not
considered unrcasonable in view of the fairly rapid pace of indus-
trialization (ii) The patiern of steel conswnption would undergo some
modification by the year 2000 with the consumption of sheetls rising
to 36% (31.2% in 1965-73) stecl plates to 18F & conswmption of
other products such as seamless pipes, wide rods, bars, light &
keavy shapes & rails and accessorics changing to some extent, (iii)
For the period from 1980 to 1990, iron & stecl production is projected
to increase by over 10 million tons (including 0.5 million t of alloy
steel) (iv) For increased production of this order, about 1 wmillion
tomns of equipment would be required, starting from material-handling
to des patch of finished products & including services & utilities such
as a captive power plant, oxygen plant etc but excluding steel
structurals. Of this total weight, the tonnage of rolling mill equip-
ment would be around 250,000 tons, including continuous casting
& procescing lines, while coke oven equipment & steel making
oquipnment would accowit for 125,000 t. The remaining tonnage would
cover a wide variely of equipment & auxiliarvies such as landling
equipment, pumps & compressor housing, oxygen plants etc. (v)
It is consideved that the mamfacture of heavy rolling wmills may not
be practicable in the first stage of steel equipment production &
that attention should be concentrated on light & medium rolling
r:achines & processing equipment in the first instance. This would
cover around 60% of the tonnage for volling mill equipment &, in
terms of wecight would go up- to about 13070 t amually. It is esti-
wmated that about 14 rolling mills would be required, of which 8 would
be in the medium category, including billet mills, wire rod wmills,
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narrow hot & cold strip mills, with necessary roller tables,
transfer beds, cooling beds, elc. Finishing & processing lines
would include items such as straighteners, saws, shears,
bundling equipment etc & annealing furnaces, picking lines,
galvanising lines, corrugaling lines elc. (vi) The mamufacture

of coke-oven cquipmen! has not been recommended in theinitial
stage, as this is comsidered to involve different technology.

30,3 Though thcre are considerable fabricalion facilities
in Mexico, most of the equipmen! for stecel plant expansions
currently under way have been, and conlinue to be, imported.
Projec tions for imports during the period 1976-80 & 1581-85
are estimated at Ps 5500 wmillion & Ps 9 000 million (1974
prices). Most of such imports would relate to equipment directly
utilised in steel making & not cxtending to awxiliary facilitics.
It is estimated that, of the projected volume of imports in 1981-5
the averagc annual imports of medium & lizht rolling mills and
and processing & finishing equipment during 1981-5 would be of the
order of Ps 475 wmillion or Ps 2375 for the 5-year period. It
should be possible to replace almost this entire volume of imports
by a new produclion facility.

30.4 It is accordingly considered necessary that a new
production facil ity should be set up in Mexico for light & medium
rolling mill equipment & processing & finishing equipment for
new steel plants & extnsions. Though part of the requirements
can be met by expanding some of the existing faciliies, this may
mot provide a satisfactory solution as it may requirve substantial
modification of the production programme of such enterprises
& would nevertheless leave a substantial production gap. In any
event, & major new facility is requived & it would be desirable for
such & new facility 2o cover at least the requirement of 1300 t
dnnually ¢f the equip ment referved to above. In addition, such a
Jucility should also cover the annual requirements of spares &
replacemenis to a substantial extent. The total projected demand
of spares & replacements for a steel production capacity of 10
million tons by B8O over the period 1981-90 is estimated, in the
fechno-ecomomic survey, at around 28,000 t annually. It is
suggested that 40% of such capacity could also be covered in the
proposed nmew facility. Thus, the total productiom capacity of
the new facility should be planned for 25,000 t annusily. Such @
preduction level should be able to be achieved over @& 2-3 year
pevied after commencement of production by 1979-80 if an
tnvesiment decision is laken during 1976-7.
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30.5 The capital investment for a new facility designed
fo produce 25,000 ¢ annually of such equipment is estimated to
be Ps 900 million. Such a facility would include scparate shops
Jor rolling mill products, finishing & processing equipment & spare
parts & replacements. Provision should also be made for a forge
shop, with forging capacity upto 3 tons of individual feces &
including @ 1000 ton press & a hammer of 3 tons. The forge
shop is estimated to cost around Ps 60 million, and would be very
vital part of the facilities & could also cover the requirements
of forgings upto this weight, for other industrial sectors. The requi-
vements of steel & iron castings for the new facility would also
be fairly large. It is considercd, however, that this requirement
could be met by existing steel foundries. A major mew gray-iron
Joundry has been separately recommended for establishment, as
part of the Capital-Goods Programme, & this would effectively
cover the vequirements of iron caslings jor the steel equipment
plant.

30.6 The capital investment projected for the mew Jacility
for steel plant equipment is undoubdtedly very large & constitutes
the largest single production unit in the Capital Goods Programme.
With the establisied. lemand for spares & replacement & the ine-
vitadle demand for volling mill & allied equipment during 1981-90
and thereafter, this heavy investment is comsidered essential in a
major new production facility. It may be emphasised that the heavy
machine-tool complex, which would be established in such a plant,
could be utilised for production of a variety of other equipment,
Including foundry equipment & machinery for other industrial sectors,
&8s also machinery spares & rveplacemsents for such sectors. Suck
@ variety of demand would effectively cover any surplus production
capacity that the proposed new plamt may have, during any temporary
period.

30,7 With an investment of Ps 900 million, it is projected
that anmual production value of the proposed new plant, when
wor king at relatively full production capacity would be around Ps
900 million on a 1:1 ratio which is considered reasonable for
plents of this wnature. This would render the project economically
viadle vithin a 5-7 period. The estadblishment of such a major
produc tion facility would undoubtedly cover a significant production

gop in the economy & would pave the way for sef-sufficiency in &
hey & vital growth sector.

30.8 Negotiations have been initiated with a reputed British

gvoup, having extensive experience in steel plant engincering &
ogwbnient P roduction, .for participation in & project for designing
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& manufaclure of steel plant equipment in Mexico. Such collabo-
ration is considered esscntial , cither from the above group or
from some other international group, as sleel plant engincering
would be closely related to lhe designs & specifications of lhe
various types & categories of equipment involved. Foreign colla-
boration could lake the form cither of participation in the entire
engineering design & produciion programme for equipment or

only in the former. It is, however, essential that domestic capacily
in steel plant engineering & designing of plant equipment should
be devcloped as rapidly as possiblc. Such an engineering & design
organisation can be developed fairly soon, as a nuclecuys of
personmel alrecady exists in the various steel plants. Close co-
ordination will, liowever be necessary between the various steel
plants, notonly in terms of assessment of requirements of equip-
ment & spares, bul also in the rapid development of design &
engineering facilities which can be utilised by all these plants.

Equip ment for chemical & petrochemical industry

31.1 The chemical & petrochemical industry is one of
the most dynamic growth sectorsin Mexico. The sector can be
viewed under the heads of (a) petroleum operations, including
drilling & refining & (b) basic and secondary chemicals including
organic & inovganic chemicals, fertilisers and pharmaceutricals,
While petroleum operations are conducted emtirely in the public
sector through Petroleos Mexicanos (PEMEX), the chemical and
petrochemical industry is divided amongthe public sector (PEMEX
& GUANOMEX, which produces fertilisers & pesticides) & the
private seclor which covers a wide range of products, including
organic chemicals, secondary petrocliemicals, symthetic resins,
fibres & rubber, agro-chemicals & pharmaceuticals. The average
growth wale of this sector during 1971-4 was between 9.5 to
10% & the industry comtributed over 7% of GDP during this
period. Despite the massive investments both in the public &
private sectors, substantial imports of chemical produc's are
con tinuing.

31.2 A lechno-ecomomic survey of the growth trends in the
seclor & the equipment requivements in the next few years was
comducted through an UNIDO s pecialist during Oct. 75 to Jan. 76.
Equ. “ment for this sector was broadly classified under the heads
@) pr?s ure vessels, including heat-e xchangers, distillation & other
towers™ columns, vessels, drums etc. (b) storage tlanks, such as
898 holders & lanks & (c) process equipment sich as fired process
equipment e.g. reactors, leaters, tubular, furnaces, condensers,
was leheat recovery systems eic. procesa“ equipment such as cooling

waler equipment, boiler feed water equipment & equipment for waste.
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water. The principal projections & conclusions of the survey are
as follows: (i) It is estimaled that 7-10 refinevies of a size

of 150,000 BPSD would be set up. Each refinerv is estimated to
requive ahout 53,000 t of equipment, including heat exchangers

(1500 t) reactors (1500 t), columns (2000 t), storaze tanks (20,000 ()
& piping & super structure (28000 t). An average amnnal figure

of Ps 1000 million would be required for such cquipment. (ii) The
programme of PEMEX for the production of basic pelrochemicals

is estimated to cost over Ps 14500 million during 1977 lo 1932 &
about Ps 45,000 during 1983-2000, Assuming the chemical equip-
ment requirements at around 6UG of this figure, the annual demand
Jor chemical equipment during 1977 -85 would be around Ps 1600
million (iii) The programme of GUANOMEX envisages a total invest-
ment of Ps 18,500 during 1974-2000. Assuniing 60% equipment nceds,
the annual equipmnent requivements duving 1977 to 1985 would be
around Ps 450 million. By 1976 GUANOMEX production capacity

has extended to Ammonium Sulphatc (514,000 t), Amrionium Nilrate
(166,000 t) urea (433,000 t) & superphosphale, complex & mixed
Jertilisers, besides sulphuric acid (650,950 t), nitric acid (150,000 t)
phosphoric acid (74,500 t) & other chemical products. A major expan-
sion programme is envisaged over the next two decades, in view of
the rapidly-increasing need for fertilisers & testicides by Mexican
agriculture. (iv) The private-sector chemical industry is growing
vapidly & investments during 1976-80 are estimated at around Ps
30,000 million, which would result in a demand for chemical equip-
ment lo the extent of Ps 16,000 for the 5-year period, or around
Ps 3200 million annually on an average. It isconsidered that an
annual demand of this order would continue for the period beyond
1980 also. The private sector chemical industry had a total accu-
mulated investment of over Ps 30,000 million by 1973 (Ps 17,883
million after depreciation). It is estimated that such accumulated
investient may go upto Ps 64,000 million by 1980. A major project
completed recently (1974) was the DMT plant (172,000 t/a) of
PETROCEL near Tampico. Major plants under comstruction include
& hydrofluoric acid (125,000 t) plant at Matamoros, a phenol

plant (25,000 t), a soda ash plant in Tehuantepec, a new caustic
soda plant, also in Tehuantepec, a caustic soda plant near
Guadalajara, a tilanium dioxide expansion project, a plant for
produc tion of TPA (135,000 t) in the Isthimus, besides a number

of other projects which have been approved in principle by various
privalc-sector groups (v) The equipment requirements of the

¢ hemical sector have to be dovelailed with the machinery &
equipment neccds of electricity generation through thermal & nuclear
stations. Such requirements include high pressure boilers, highe-
pressure vessels, condensers, feedwater, heaters etce. The

8 pecific figurcs in this vegard have not, however, been incorpo-
rated as thesc have been separately dealt with in para 15 of
Chapter I'". (vi) In addition to the meeds of the Mcxican economy
some projections have been in the techno-economic study regarding
the Latin American market as a whole. It is eslimated that
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new invesiments in oil refineries in Latin America during 1980-2000
would be of the order of Ps 300,000 million (average amual invest-
ment would be around Ps 15,000 million) of which about Ps 7500
million would be the annual equipmenl requirements. Similarly,
average annual equipment requirementsio ther countries in Latin
America is estimated to be Ps 7500 willion for petrochemical plants
in the public seclor & Ps 10,000 million for chemical & petro-
chemical plants in lhe private sector. These massive requirements
logether with that of hp equipment for power stalions, gives some
idea of the export possibilities for such equipment.

31.3 The techno-economic survey indicates, therefore, that
the demand for equipment for the chemical & petrochemical industry
tn Mexico would be of the order of Ps 6250 million annually after
1980 & possibly uplo the year 2000 excluding the requirements of
similar equipment for the thermal power generation programmne. It is
also considered that rapid growth of this sector in other Latin
American countries could presemt considerable export possibilities .
For the 5-year period 1981 -5, the total internal demand would,
therefore, be of the order of Ps 31,250 million, for the equipment
categories mentioned in para 31.1. As against this demand, domestic
production is likely to prove very imadequate. While 47 emterprises
are identified as producing chemical process equipment jimy of the units
are rvelatively small. Detailed produclion & sales figures could not
be obiained from all these enterprises, but the survey showed that
most of the enterprises had a fairly satisfactory order-book, though
productivily lended to be low in some cases. Sales for 1974,however,
for 7 of the major units totalled omly Ps 1055 million, such sales
including power boilers & some equipment unvelated to the chemical
industyy in some cases. Nine domestic enterprises are producing
heat-acchang ers of which the most prominent ave Swecomex, Avante
Cleymont & Metalver. Reactors are being produced by Avante
Clermont, Metalver & Comsorcio Imdustrial, di stillation columns by
Industria del Hierro, Avante & Swecomex, while superstructure is
being done by 5 enterprises. F 'fleen units are producing liquid
storage lanks while four units are producing spherical gas storage
vessels. Despite the large number of domestic enterprises in this
fleld, imports have continued to grow as domestic capacity is .
Jalling far short of demand. The extent of the shorifall is difficult
lo define accurately but it is estimaled that lotal domestic produc-
tion of specific equipment for chemical plants elc, as discussed
above, would after expansions not exceed Ps 12,500 during 1981-5
or & maximum average production of Ps 2500 million anmually. This
would still have a production gap of around Ps 18,650 million
for 1981-5 or Ps 730 million anmually for this period.

’
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31.4 In Chapter IlI, it has been indicated that equipment
§mports for the cheniical industry weve of the order of Ps 7610
million during 1970-4 but arc projected at Ps 15,360 million
during 1976-80 & Ps 29,900 mdlionsu 931-5. These projections
follow a somewhat diffcrent patleyn as they also include projected
imports of a number of conunon-usc machinery such as pumps
centrifuges & compressors (Ps 3680 wmillion during 1981-5),
internal combu stion engines (Ps 2965 million during 1981-5),
steam engines & gas lurbines elc (Ps 290 million in 1981-5)
eic. The tlotal projected imporls of comnion -use machinery &
equipment, including electrical items for thediemical & petro-
chemical indus try, would be over Ps 11000 wiillion during 1981-5
while equipment items specifically for the chemical & petrochemical
industry & covering the calegorics discussed in para 31.1 would
be around Ps 18,650 million for the above period.

31.5 The estimaled production gap of avound Ps 3730 million
annually during 1981-5 is unlikely lo be covered by expansions of
exis ting production unils. Such expansion can cover around 30%
of existing capacity, which is estimated at around Ps 1750 million
enmually. It is considered necessary that additional produclion
capacity is created to cover the gap. It has not been possibdle
to prepare a pre-feasidility study in respect of such a new facility
or facilities & this needs to be done, as early as possible. Such
& study would need to define the broad gaps in respect of each
category of chaiical equipment, so that a suitable product nix for
the proposed new plant or plants can be defined. For estimation
purposes, a conservalive provision of Ps 350 million in the first —
phase is suggested for new production facililies, designed to
produce various categories of specific equipment for the chemical
& related industrial seclors.Since such new facilities should
develop export capadility as soon as possible, it would be desirable
to set up such plant ir. collaboration with one or more reputed
fnternational chemical aquip ment manufacturers.

Other heavy - mechanical equipnent sectors

Cement, pulp & paper & sugar :

32.1 It was proposed to undertake a survey of the requi-
vements & detlailed prodi-lion gaps in respect of certain other
tndustrial sectors requirving heavy mechanical equipment. The most
imporiant of these is cement & pulp & paper. Unfortunately,
owing to find restrictions, no UNDP/UNIDO expert assistance
could be obtained so far & this needs to be comsidered in the
future. The import projections im respect of cement equipment
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(Ps 1500 wmillion & Ps 2600 million during 1976-80 & 1981-5)
& pulp & paper equipment (P’s 2415 1 'lion & Ps 4200 nillion
during 1976-80 & 1981-85) indicale that there is likely lo be
sufficicnt potential for increasing machine -building capacity for
these livo branches. To some extent, the plants recommended
for steel plant equipment & for hydro irbines would meet
the demand for hcavy cquipment in these sectors also but this
aspect would need detailed study., In respect of the sugar industry
me st of the equipment needs are alveady being manufactured
in Mexico & li kely machinery imports during the next 10 years
would be of a marginal nature & relate principally lo special-
purpose machines or malterials.,

Mining industry & non-ferrous metals industry

The requirements of the mining industry, with projected imports
of Ps 1200 willion & Ps 1900 million during 1976-80 & 1981-5
respec tively does not represent a significant production gap
which would justify additional manupacturing facilities, as much
of this provision would relate to so phisticated, special -purpose
equipment. The non-ferrous wmetals industry would also fall in
the same category, though part of the equipment gap could be
covered by the additional plant facilities for steel plant equipment
& for hydro turbines.

Mechanical machinery industry.

32.2 The mechanical machinery industry is projected to
require significant imports during the next 10 years period
(Ps 7400 million & Ps 11,100 million in 1976-80 & 1981-5
respectively) Most of lhis requivemen! , however, would be
in the form of sophisticated & special -purpose machine tools
which would not be practicable to manufac iure in Mexico in
the immediate future.

Con struction equipment

32.3 Very significant imports have been pProjected for the
construction induslry (Ps 96 00 million & Ps 15,600 million
respectively). As pointed out in para 8.9, however, most of
this demand relates to special-purpose tractors & heavy earth-
moving equipment, which have been excluded from the purview
of the Capital-Goods Project. In fact, in an earlier survey by
the UNIDO-NAFIN Group, it was noted that the manufacture of
construction equipment had made rapid strides in Mexico with
production value vising from Ps §5 million in 1964 ito around

Ps 200 willion in 1971, The growth trend has, by & large, comtinued

to bde fairly satisfactory but, with the high-degrce of mechanisa-
tion used in comslruction activilies in Mexico, the imporis of
heavy spccial-purpose consiruction equipment would necessaril
have to continue, as domestic manupacture of excavalors, craw
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tractors, industrial trvaclors, motor graders, compaction equipment
& the like may not be economically riable above a certain range.
A number of culerpriscs are producing construction equipment in
the comnlry & fhere is liitle justification Jor any additional produc-
tion facility,

Agricullural equipm et

33.1 The requivemenis of agricullural equipment were examined
carefully duvring the carlicy phasc of the Capital-Goods Project &
it was considered that the agricultural equipiment industry has grown
& was growing rapidly® & that imports in this calegory prinGiily
relate lo spoecivl & solpisticaled machines which it would not be
viable to produce in Mcxico. The revised Linport projections confirm
the earlicr vicw. Projected imports of Ps 5000 million in 1976-80
& Ps 7600 million inn 1931-5 gare spread over a wide variely of
sophis ticaled agriculiuval machinery & cq uipment, which would not
be economically wanufactured in the country, There are already
8 enterprises engaged iq traclor manufacturve, while a number of
units arc producing sub-siclers ploughs harrows, fertilisers
8preaders ctc. logether with lhe simpler types of harvesters,
-baling presses, loaders & the like. The production of wore sophis-
Yeated agricullural equipment should be left 1o be undertaken by
domestic manufacturers as & when domestic demand Jfor the parti-
cular categories of such equipment grows to an adequate extent.

Food -proces sing_cquipment

33.2 This is a significant mach inery-consuming sector though
# covers a very wide field of equipment which may be difficult
80 group together in viable manufacturing projects. It was proposed
to underiake a dctailed tecimo-economic survey of liis sector during
the first ialf of 1976 but this has no! becn possible owing to find
vestiriclions on the part of UNDP/UNIDO. The revised import
Projections indicate that imports of such equipment would be of
the order of Ps 4800 willion & Ps 7000 million during 1976-80
& 1981-35 vespectively. Since the unit values of food-gprrocessing
machinery are not unduly high, imports d this maguitude would
éndicate tiat ceriain catcgories of such equipment would lhave adejuate
polential for domestic wmanufacture in Mexico. It is suggested that
& lechno-cconomic study of this industrial sector should be wnder-
faken as early as possible.

® Report of Phasc I-B




Flectrical wnachinery industry

34. An industrial sector which is projected lo have sizeable
imporis during the next 10- year period would be the electrical
machincry production sector. Since a number of projects ave under
considaralion for theproduclion of heavy eleclrical equipment, the
equipnent demand for these units is bownd to be fairly higzh. Most
of such demand would, however, be in the form of sophisticated
machine ltools & hcavy equipmentihich it would i;ot be praclicable
lo produce in Mcxico in the immediate future. ‘he impors projec -
tions for this sector would therefore have to be left uncovered.

36. The above survey of specific industrial sector is mot
exhanstive. A sector where machinery demand is growing mpidly
is the printing indusiry. Projected imporis for this branck ave
Ps 2485 million & Ps 3700 million respectively for 1976-80 &
1981-5. Printing equipment is, however, fairly sophisticated & wmay
be difficult to undertake immediately at presemt. Such equipment
may perhape be left over for the next stage of machine-building,
particular ly after machive tool manu facture has developed considerably.
Another specific branch is that of rulber processing. Here again,
it may bde appropriale to consider domestic production in the next
siage of capilal goods development. It is important to emphasise
that the myious machine-bduilding projects being recommended would
comprise @ comprehensive range of fabrication & machining faci-
lities, which could be usefully utilised for the production of & wide
vange of machinery & equipment for otiier industrial sectors also.

36. In the light of the above, it is considered mecessary
that additional production facilities s hould be set up to cover the
oquipment requirements of lie specific industrial sectors discussed
in Muxm. The recommendations in this regard ave ssmme-

TABLE XllI in million pesos

Seclor Tolal Proposed capital investment

1) Textile eq:ipment (selecied 83
calegories only)
2) Beuipment for the ivom &
steel industry (including forge) 900 For considevetion
I)Bquipment for the chemical

tndusiry (including refining pe-
wochemicals & s)

TOTAL 1233

Mnm by NAFIN

3850 Detailed study to be prepaved

!



VII. GENERAL APPRAISAL OF PROJECT APPRMMH AND ACTIVITIES

37, - The capital goods seclor is essentially a part of the metal-
working or mnelal-tyansforimation branch & any detailed programming of
the former shonld necessarily be part & parcel of an overall prograiime
Jor the wmelal-working branch as a whole. Similarly, the pro_rvamiring
of the metal -working branch needs to be inlegrated within an overall Pro
gramme for lhe economy, so that the inter-rvelalionships, priorilies &
vesource inputs-outputs fall into clear perspective. In the absence of
any programmed aproach for the melal-working branch as a whole, any
delailed sectoral programming such as for the capital-goods sector is
Jaced wilh serious praclical di)iculties, pariicularly when the objective
§8 to achieve the rapid growth of this sector through the implemeniation
of specific mawfacturing projects. In such a siluation, recourse has
necessarily lo be taken, as was done in this project, to a broad iden-
tification of wmachinery products & product groups followed by techno-
economic studies of such groups, as a base for investmen! promotion

& programming.

38.- A number of olher studies conducted under the aegis of interna-
tiomal & other agencies, have emphasised the need for preparing a
comprehensive input-oulput model for the melal-working seclor, &
various approacies have been adopled in different countvies. In many
socialist countries, material balances are prepared, though on a fairly
aggregated basis through the application of standard, technical norms.
These are then followed by detailed project studies, with necessary
reconciliation & adjusiments being effected, to the extent possible, in
the course of acinal implementation. In India, the instrument of indus-
tnal licensing is sought to be utilised to ensure that the input-out put
velationsiup betiween domestic capital & malerial resources & scarce
Joreign exchange does nol get unduly distorted & is maintained in

accordance with a broad system of industrial priorities. In some countries

such as Hungary, a linear-programming model includes various sub-
models velating to the metal-working sector & covering 133 individual
products. In Czechioslovakia, it is understood that programming of the
¢ndustrial sector extends (o a combined matrix of 130 x 130, with a
subdivision matrix of 99 x 99 for heavy industry. The preparation of
a comprehensive matrix of this nature which, in tum, can be applied
to investinent decision-making would be a very difficult & time-consining
task in a country such as México, where collection of information
presents scrious problems. An aggregated approach, on the other hand,
deconie too generalised for practical application & an earlier model
prepared in respect of the inetal-working & certain other sectors of the
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Mexican cconomny (*) could not be effectively utilised at all in the
present project.

39. In an U.N. study dealing with programming for the metal-
working sccior (**) a provisional classification has heen made of the
major mamfacturing aclivilies of this sector. This extends to 93
branches & an illustrative list of producls is given for each branch.
Even this illustrative lisl covers over 400 products, including a large
number of consumer-goods items. Excluding office maciinery & household
equipment, lhe classificalion extends to G4 branches of machinery,
including trensport cquipinent, while the illustralive product list of lhese
branches covers 289 items. Such a product list, if made exhaustive,
could extend lo thousends of ilems. The preparal ion of a malvix for
such a list of products would be an exlraordinarily complex lask, lhe
resulls of which in terms of investment application decisions would be
hardly commensurate wilh the enormous effort involved. Even a 64 x 64
matrix would prove very complicated though the aggregation in such a
case would be so broad as to render ils use extremely limiled in respec!
of investment decisions and delermination of priorities.

40. The nature of capilal goods production is also such hat linear
programmung methods ave difficull lo apply in a mumber of cases. Thougl

long-run production ilcms can be identified in the machine building sector

as menltioned in para 5.9 above, many capilal goods enterprises lend to
the multi-product in nalure. Since such emterprises usually comprise of
Jadbrication & machining shops of various sizes & complexity, the equip-
ment in these shops can be ulilised for various operalions. A complex
machine lool can, for example, be utilised for a mumber of individual
altermative products or operations and optimum ulilisation of capacily nay
well inclide a wumber of machining & other operations, which may be
quile distinc! from one another. Consequently, the ovder book for one
year may be comsiderably different from lhat of another & is often inter-
related with the degree of subcontracling work either farmed oul by the
enlerprise or wndcrtaken by the enlerprise. Flexibilily in production is
a significanl feature of most machine building enterprises & the concept
of "capacily” has lo be viewed dijferenlly from that of, say, a process
industry producing a certain defined oulput per day. Capacily utilisation

(%) A.S. Manne: Key seclors of the Mexican Ecomomy in "studies in
Process Analysis: Economy wide Production Capabilities”. ed by A.S.
Mame & H.M. Marcourtz, 1963. Cowles Founiation Monograph No. 18,
Wiley, New York,

(**) "Planning & progvamming of the metal-working industvies with a
special view lo exports. "ID 23 Vol Il. United Nations New York, 1972.

t
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is usually viewed in tevins of tolal amal oulput of an enlcrprise,

though this can be broken down in tevms of major wmachine groups for
better production planning in future. Where such lolal oulput is coin-
prised of a wumber of products & processcs & where the overall
reduclion in production costs or increase in profitability is attributablc
to a munber of products & processes, lincayr programining becomnes

Jor more difficult to apply for a monber of such einlerprises. In an
extensive rescarch study widertaken in the University of North Carolina
Cenlre for Social Sludies (*) the approach adopted was to cousider
groups of machines such, as a forge shop elc. as "resowice eleuents",
while the oulputs were specific machine producls. The approach was
Jurther devcloped in the U.N. sludy (**) by adoptling 53 resource elemcnls
agains! basic production processes such as Jorgings, castings, machining,
heat treatincit & the like & then, using lhese resource elemenls as
inpuls, preparing a sample of specific maclinery end-products. The
above approach undoubtedly is very interesting but is difficult to apply
Jor an economy as a whole where detail ed information relating to a
large wmunber of enlerprises would be very difficull lo obtain., A
uniform ''vesource-element" for the various processes would also be
almos! impossible to define with any degvee of accuracy in a country
like México. Other assumplions in the siudy also make it extiremely l
difficull to apply in tevmns of practical investment programming.

41, Another importan! aspect to be considered is the relationship -
between the results of research studies & practical investinent decisions,

particularly in a market economy such as thal of México. Most research

studies are necessarily predicated on the assunption that investmenl

decisions follow a clearly-defined & logical paltern of economic priorities,

doth national & of the enlerprise in question. Often as not, this is not

the case, particularly in a market economy. Nalional priorities oflen

do nol coiucide with the priorities of privale eulerprises & a different

approach is needed to bridge the gap. Whereas a prograined approach

can be put into practice fairly effectively in a centrally-planned economy,

tnvestinen! decisions in a market econom y are necessarily governed by

striclly commercial considerations. Experience in this project itself

has shown that where the economic priorities are clearly established s -ch

as in lhe case of transformer manufacture in México, investment action

& decisions lave nevertheless proceeded slowly & haltingly whereas in

the case of a fairly sophisticated machine-tool manufactuving project, the

invesiment has been far speedier. The problem of allocating inler |
se prioritics between different projects Jaces the same limitation. Whereas |

® The approach adopled in the UNC sindy las been discussed in detail
in the U.N. publication. Ibid. ’

(**) Ibid.




- 112 -

a particular manfacluring prograinme may have higher priority from
national as well as commercial considerations, this may have little
meaning, unless such priovily is backed by adequale invcstor response
vis a vis another project which may have less priority on broader
considerations but where the investor response is far greater. Conse-
quently, lhongh the various projecls in lhe capilal goods sector can be
allocated difjerent inter se priovitics, this could be of very limited
praclical significance. The approach adopted in lhe Project was pragmna-
tic in that promotional aclivities for all the identified projecls were
pursued more or less siinullanecously.

42. It is, by no means, suggested that a delailed input-output progra-
mming model for a particular year or period for the melal-working
sector in México would not be a useful exercise. In fact, this would

be extren.ely valuable, & a sub-model or models for various machinery
sectors would conslilute a very useful tool, bolh to highlight overall
priovities over a peviod of time & lo review the gvowlh lrends of machine
building sector duving a particular period. It could, over a period of
time, also be an useful tool in project identification as growing demands
are identified on particular produclion capacilies such as for production
of cranes or conveying cquipment. The effect of new projects would also
be seen more clearly in tevins of impact on others. Inler-industyy
linkages would also be more clearly apparent. However, such delailed
programming in terins of an input-oulput model involving thousands of
producls would, as pointed out above, be an extremely complicated task
& needs o be cousidered primarly on a long-teyrm basis. What is nece-
ssary lo emphasise is that the Capital Goods Project, in ils very nature,
should not be construed as a dclailed exercise in secloral programniing
based on any input-oulput model. From this viewpoinl, the project must
be seen as limited operalion, sccking principally to identify the priacipal
gaps in machine-building production in the country & atiempling to cover
such gaps through investnient promotion activities. To the extenl thal the
specific lechno-economic studies have defined various inputs required for
a particular manfacturing programme, the inputs have been analysed in
teyms of availabilily & cost. For example, detailed sludies relaling lo
the production of castings & of gears & speed rveducers were conducted
as these items were considered to be key inputs likely to be in short
supply if an extensive machine-building manufacluring programme was
undertaken. Most other material inpuls would not, however, pose a
major problem in the first-phase investinent progranune of lhe Project
43. It may be said of the Project that it iwas principatly an
exercise in import substitution. This is only partially true though it
needs lo be emphasised hat mos! national progranimes for machinery
production in developing countries have lo be initiated on lie basis of
fmport subslitution. There arc uwloubledly instances such as in the
island economies of Hongkong or Singapore, of precision products man-
facture solely for exports. Such mamfacture has, lhowever, developed
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within a particular pulicy package of welcoming foreign investment even
by way of whollv-owned forcign subsidiaries & combining such policies
with the special endowments lhat these economies possess. Despite this,
however, it needs 10 be noled that wholly expori-oriented capilal-goods
products are manmfactured only 1o a linited extent in such economics &
in olher developing countries which are allempling lo develop expori-oricu-
ted industries. In such of these comnlries where capital-goods produclion
has grown rapidly. such as Brazil, Argentina & India, the iaitial base
has invariably been Ihe houre markel & expor! capability has developed,
somelimes very rapidly, as the machinery products get established in
the internal mavkel. What is essential 1o recocnise, in the conlex! of
import substitulion, is lhal such substitulion connol be economically
pursued bevond a point & il is necessary (o definc such limils in each
subseclor. Tuis is what has been soughit lo be done in lhe various
techno-economic sludies in this Project.

44. The brief discussion in the above paragraphs of some of the
principles related to capilal goods plauning & production is necessary

in order lo view the Capilal-goods Project in its corvec! perspeclive.
The pragmatic approach adopled in the Projec! is fully consisten! with
the basic objeclive of the Project, which was (o develop the capital-goods
industry in Mexico. A project of lhis aatuve must, in the ultiinate
analysis, be judged by the investment & the investor response that il is
able lo genevale. Fvom (his viewpoinl, the Capilal-goods Projec! musi
de considered to be eminently successful. Not only have a munber of
concrele projects beeon identified & are in various slages of negolialion
but, even more imporiait has been the great stimulalion of inlerest among
Mexican induslrial enterprises and a large mumber of repuled foreign
mamfaclurers in machine-building projects in Mexico.

45. As dndicaled in the previous chapters, the first-phase investment
requirvemenls for the capital-goods scctor in Mexico would be of the order
of aboul Ps 3000 million i.e.over USS 240 illion §, For comvenience, a
summary of the projecled likely investinenl for each of the three major
cealegories of capital goods production is given below:

TABLE XIV

in_million pesos
@) Projected additional capital investment
for elecirical machinery & equipment 810

& Projecled addilional capital investinent
Jov mechanical equipment of coitnon use o

€) Projecled addilional capilal investmen!
Jov mechanical equipment for specific
industirial seclors. XTI

Total  Ps. 3011 million
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46. As described in previons chaptevs, many of lhe projects are
already in a slage of fairly advanced negoliations while investiment decisions
have already been laken in some cases. The lolal oulpul in 1980, by
when mos! of lhe projecls should be in production is likely lo be of the
ordey of Ps 6330 million. This would conslilute over 25% of machinery
& auxiliary imports in 1980 projected al Ps 28 million for (he relaled

& 38 identified branches and would have a very favourahle impact on
the balance of paymenls in 1980 & even move so in successive years.
There would be direcl savings of foreign exchange of al leas! 60% of this
figure as ounly a certain volune of key components would have lo be
imported, which would progvessively decrvease during the early 1980s.
The direc! employment opporiunities for skilled, semi-skilled & unskilled
calegories gcueraled by the above investmen! programine would be for
3500 to 4000 persoms, lhe aclual munbey depending on the final nature of
investmen! in each case. Inclusive of secondary & levliary employmenl,
the employment impact is likely lo be well over 9000 by 1980.

47. A very significant impacl of lhe projecled investinent prograinme
is in the growlh of skills that would be gencraled. Most of the above
projects involve a high incidence of lrained skills. In the detailed studies
relaling lo each projecl, considerable emphasis has been given to the
trainiug aspecl & specific financial provision has been sought lo be provided
Jor this puvpose. In lhe case of expansion projecls, lhe [raining requi-

remenls will be easier lo meel &, in most cases, programnies of velrainii:.

would be involved. In new projecls, initial recruitment would be a mix
of skilled & scmi-skilled workers having adequate mobility to move lo
new project siles & locall y-vecvuiled personiel who would be given initial
training in the plant itself. All in all, lhe overall impact of the projecied
investment progranine in terms of growlh of skills would be very consi-
derable. A problem lo be considered in this context is whether any of

the projects would need to be reviewed owing lo non-availability of suilable
personnel. Tius is nol considered a serious likelihood. There is alveady a
substanlial pool of trained & senii-trained personnel which would conslilute
the mucleous around which specific training programines would need lo be
iniliated by the new or expanded enlerprises. The cos! of training would,
kowever, conslilule a substantial burden on some of new enterprise in
particular & liis aspect needs to be considered from a policy viewpoint.

48. In reviewing the status of the various investinenl propositions
discussed in lhe previous chaplers, it is necessary to consider whether
the promolional aclivily & investinen! decision-making has been an unduly
prolonged process. In some cases, lhis undoubtedly has been the case.
This has occured for a number of reasons, some of which have been
discussed in the next chapter. It must, however, be stressed lhal invest-
ment promotion & inveslment decisions in machine-building projects, based on
private & mixed invesimen! is inevitably a fairly slow process. In some
developing countries, such as Egypt, Iran & India, capital goods production
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has been lavgely wnderiaken in the public sector throngh governmenial
underiakings, partly because of their overall imporiance & significance

in the economy & parily becanse privale invesiment, foreign & domeslic,
s often nol adeqgnalcly Jorthcoming in so jar as this seclor is concerned.
In the Mexican project, ihe patlein of investmenl! cousidered for mosl of
the projecis has heen of privale-scclor Jinancing, cither foreign or do-
meslic or boll, wilh Nacional Financicra wideriaking necessary participa-
tion lo the exicul neeessary lo cover any invesimenl resource vaps. In
this patiern, investinent decision-tiaking incvilably becomes a Sunction of
more lhan one payty & lakes cousidcrably longey. While the exauiple of
the machive tool proicct wilh collaboval ion from an U.K. company is
among the mos! proloaged, a period of 1 lo 2 years has necessarily to
be allowed.  Much of this line is laken in reviewing markel estimales

& preparation of a fiial feasibilily study, though negolialions relaling lo
fnvestmenl & Iechuology supply have also extended over several months in
many of lhe cascs.

49, The capilal-goods developinent progranmme must necessarily he
viewed as @ conliiming progranine over a beriod of time. Whereas lhe
Arai-phase invesiment oullined in this repor! would constitnte a strong
Jowndation for ithe juture growth of lhis scclor, lhese projects would in
turn genevale new inpul dcinaids, & a series of further linkages, backward
& forward, would necessarily devclop over a period of time.
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VIII. POLICY ASPECTS OF CAPITAL GOODS MANUFACTURE IN MEXICO

50. Wiile it mmay nol be practlicable lo formulale a package of policies
designed solely for one sector of the mamfacluring economy, however
tmporlanl this mmay be, il is nevertheless nccessary lo recognise thal the
accelevaled growlh of the machine-building seclor in Mexico poscs cerlain
special and distinct problems of ils oun., These have emerged in
sharper focus in the course of implementation of the Capilal-Goods Dcve-
lopmenl Project, both duving the preparation of the various lechio-econintic
studics & in the process of investment promotion & programming., A
solution lo lhese problems mus! necessarily be found within the basic
socio-econoniic policy framecwork in Mexico & the proccdures lhal these
policies en! ail.

51, The grow!h of machine-building enlerprises in Mexico has, in the
past, been rvathier slow & patchy, when compared (o cerlain other develo-
ping econonies, such as Brazil, Argenlina ov India. This has occured
for a vaviely of reasons. Firstly, the limiled domestic market for
specific machinery products conslilul ed a major constrainl, which was
considerably aggravaled by the facl thal there was relatively lillle res-
trainl on machinery imporls till recenlly. In fact, wilh a view to promote
overall induslrial growth, machinery imports enjoyed considerable conce-
ssions, again lill fairly recenlly. Since many of the principal consumers
of machinery products, particularly heavy mechanical & eleclrical equip-
nment have been, and conlinie lo be, govermmenlal ageincies & instilulions,
the purchase policies of lhese inslilulions have a direc! & significanl
bearing on lhe size of the domeslic markel. Such purchase policies have
nol been conspicuously in favour of domestic machinery producers: in fact,
the opposite has often been lhe case. Secomdly, privale -seclor domeslic
inyvesimenl has concentrated principally on . consumer goods & intzrme-
diales, where the investmenl opporiunilies & relurns have been much
greater. The nalure of capilal-goods production, wilh ils relatively higher
capital outllay & prolonged geslalion period jor achieving lechnological &
productlive efjiciency, have also mililaled against grealer vesource
channelisation lo this seclor. Thivdly, the high money cosl of capilal in
Mexico has resulled in limiled use of borrowing, which again has
conslituled a significan! constrainl for lis sector. Fourthly, the policy
of impor! substilution al all levels has resulled in the cosl of indusirial
processed malerials & inpuls being widuly high & resulling in the cost of
the final machinery product being substantially higher than similar imported
producls. Where such price ditferential is very significant, il would be
unreasonable (o expec! domeslic purchasers lo purchasc nalional producls.

This, in turn, further circumscribes the size of lle local market. Finally.

theve has been no deliberalive policy to specifically encourage the growth
of this particular sector & ils key & vital rol in the fulure industrial

gvowth of Mexico has becn rccognised fairly recenlly. Consequently,
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lhe system of lax & olhey incentives has no particular orienlation in
favouy of domestic wachinery wmamfacture, wor does the export subsidy
prograivine have any bias for such production, lhough (his is vilally
imporiant for expaiding the polential wmarkels for such manufacture. It
was incvilable, against this backgvound, lhal capilal-goods production in
Mexico would follow a largely un-coordinated patlera.

52. The facl (hat wos! capilal-goods enlevprises in Mexico are

either subsidiaries & affiliales of foreign maufaciurers has also had a
significanl effect on lhe secloral growlh pallevn. Though a mmber of

such subsidiaries have expanded grvadually wilh the growth of the domeslic
capilal-goods markel, expanusion in many cases has inevilably followed a
more global pallern, diclaled by (he wulli-national inlerests of lhe conpany
rat her than domeslic nalional interes!. The lypical inslance is of conpa-
nies having a large subsidiary in Brazil, or ol her Lalin American country,
limiting the growlh of lhe Mexican subsidiary. Technology lyansfer in

many of lhese cases has been limited to the iminediale need of the domes-

tic Mcxican markel & there has been little effort to develop expor! capa-

bilily except in rave cases, nor has there been muchadafiaion of lechio-
logy & lechniques by such unils. The levms of technology (ransfer have,
in the pasl, oflen been very harsh & resliriclive & a mumber of affiliales,
whilc making losses, have ncvertheless contribuled significantly to the
parent organisalion. Growlh of design & engineering facilities have been
extremely limiled in many of the cases. In soine cases, lhe transfer of
second-hand planls and obsolescen! equipinen! has also constiluted a sig-
nificanl constrainl lo the developnien! of competitive efficiency. While
there are nolable exceplions in the case of soine of the subsidiaries &
affiliates, (he pallern is oflen represenled by a relatively small or medium
sized mamfacluring unil, with old equipment transferred afler more than
two decadces of usc in some cases & opevating with lhe techiological
support of the presenl company even in relalively sinall & minor technical
aspecls & functioning principally as lhe agent & subcontractor of the parent
company. This is nol only the pallem in lhis country bul in most deve-
loping countries & il is only in recenl years that this patiern is giving
place lo aggresive nalional enterprises in these counlries, both in the
pudblic & in the privale seclors. In Mexico, the growlh of domestic
machine-building enlerprises such as the Industria del Hierro or Sweconiex
or Mclalver is a lribute to lhe entreprencurial sirength & capabilily of
their sponsors, while the growth of the public sector complexes such as
Salagun is a significant -pointer to fulure capital-goods expansion in the
public seclor also. '

53. Before any major capital-goods production program can be under-
taken, il is essenlial to establish the size of the domestic market to (he
satisfaction of polential inveslors. A markel study need nol necessarily

be a lLighly-delailed, meliculous exercise, willk complicaled sensitivity
models. Where dclailed data & information is available, (he markel
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study can obviously be fairly delailed but most potential inestors would
be rcasonably satisfi cd with fairly broad demand projeclions. Expericnce
in respect of a wmumbey of investment propositions discussed in the course
of the Capilal-goods Project amply demonsirated that the warket studies
prepared for lhe various sub-sectors was considered lo be fully adequate
by polential investors. In fact, moslt of these studies werve move delailed
than those prepared by polential investors themselves. Such studies have
necessarily lo be followed by specific feasibil ity studies by the potential
inveslors, as a wunber of wider or narrowey cousideralions have then lo
be taken into account in cach case. This is the norvmal approach in
respect of industrial invesinent decisions & was Jollowed fairly effectively
in lhis Projeci. From a policy viewpoint, however, an important conside-
ration is the degree of preference thal a domeslic maufacturey would

enjoy, parlicularly in respcct of purchase preference by wmajor govermnental

inslilutions & enlerprises. This issue was raised in the case of mos! of
the major projects under negoliation & was found to be difficult to answer.
This question is basic nol only in respect of producls such as circuil -
breakers where theve is only one public-sector consumer, bul over a very
wide range of machinery producls, where the purchase policies of public
seclor consuniers would have a vilal role in delermining the size of the
mavkel. If doniestic machinery producis have lo compele with imported
equipment o an open-riarkel basis Jrow the beginning, the scope of
‘capilal-goods development would become very liaited & would contime on
the existiug patlern. Al the same tine, wachinery products caunot be
sold at unduly high prices, in comparison with int ernational prices, ayier
excluding cases of 'dunping’, as this could have an inportanl bearing on
the pricing of producls maufactured by such machines. A limit which
has been iuformally operative in Mexico in sone cases is a differential
of 25% over imported prices. A 25-30‘¢ differential is reasonable, if
limiled lo a period of 5 years, after whicl !he differential could be reduced
lo 20% for a further period of 10 years & be reviewed thereattey.

It is essential, however, thal such a differential should be clearly defined
& should, equally unequivocally, be acled upon. The praclice in Mexico
has been relatively flexibl e in this regard &, while this has ils advanlages,
it would be wore desivable in the intevesis of sectoral growth to prescribe
a definitive policy, so that there is Sull awareness on the part ot bolh
mawfacturers & consuwmers. Apart Sfrom a definitive price differeatial,

it is even more importaut thal considevalious of delivery & specifications
arve nol utilised to bypass dowmieslic nmanatfacturers, It is understood lo
be relatively common for major urchasers, particularly in the public
seclor, 1o insist on imporis on lhe grownd lhal domestic delivery is not
suilable. The speedy delivery requived is oflen as not due lo lack of
Planning on the pavt of the purchaser. Where such lack of plawning is
deliberale, the case becomes all the more veprehensible. The maiufac-
turing cycle for heavy machinery products can extend to 2-3 years &
unless orders arve placed on the manufacturing enterprises in good time,

there would obviously be delivery constraints. A degree of reconciliation




is soughl lo be effected (hrouzh the hnport Commiltee set up for public-
sectoy imports, but it is difficull to accept that the very larvge imports

of relatively simple machinerv products that occured during 1970-74 could
nol have been substantially rveduced if equipment ovders had been placed
well in time. In some counlries, wicre there is considerable cenlraliscd
planning, running orders jor heavy equipment arc placed on certain major
machine=-building cntevpriscs, so (hat there is a beller ovder-book &
capacily ulil isalion on thc one hand & inore effectwe purchase planning

on the other. Machine-building units in Mexico, however, tend to suffer
Srom a 'glut’ of orders jor some peviods as al presenl & a relatively lean
order-boolk duving other peviods. This needs lo be avoided lo the extent
practicable & Ihis can bes! be achieved by a grealer degree of relatively
longer-term planning on the part of the major machinery purchasers. The
Import Conumnittee should, in such cases, insisl! on a co-ordinated purchase
programmme spread over al leas! a 3-year period. In some cases, lhis
may be resiyicted by udgelary uncertainties, bul unless the manfacturing
cycle period is covered, (he situalion cannol be salisfactorily resolved.
Whal is true of public-seclor iniporls is applicable to private-sector
imports, though lo a much lesser extenl, as lhe border closure applies lo
such unils (o a much greater extenl. In the maller of specifications, (herc
i8 less room for conflict, (hough here loo there have been instances where
Jairly narrow specifications have ruled oul purchases from domeslic enter-
prises. While purchasing enterprises & instilutions are nalurally desirous
to avail of (he lalest lechnological innovalions or imported products lo -
which lhey have been used for long periods, lhis needs lo be reconciled
wilh lhe possibilities of domestic mamufaclure as far as possible.

54. An equally imporiant issue is the choice of technology & make
Jor a particular machinery product and the degvee of associaliou considered
necessary on lhe parl of lhe principal consumers with such a decision,
Purchasers, particularly monopoly or bulk purchasers, would nalurally
prefer lo be unfcitered in their choice & wonld seek to avoid any purchase
commilnenl for a pavticular make. On the other hand, polential manuyac-
turers fimd il difficull lo make investmen! decisions in the absence of al
least a general acceplance of a particular machinery - model or make on

the part of a major consumer or conswmers, & would of course prefer a
long-term conimitment. Even a broad acceplance has somelimes been
difficull lo oblain. The domeslic mamfacture of industrial steam lurbines
has, for example, been complicated by lhe ract thal a major instiiutional
cousumer was nol willing to even consider a general acceplance for 3
different inlernational makes, while lhe mawtsaclurer of a possibly-
acceplable make, was wol interested in a project in Mlexico. A major
order by lhe public-sector sugar iiruslyy was, al the same lime, placed
on a foreign mamfacturer with little or no links with a domeslic production
programne. . While il would be unrcasonable for potential investors to
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expec! any purchase commilinenl from major or bulk conswmers, any .
investmenl negoliation becomes unrealislic if there is nol cven a gencral
underslanding jrom the principal institntional consumer or consumers tha
the producls of such an enlerprise would be acceplable lo lhe consunier D
or consumers, sihiecl lo salisfaclory qualily & lo consideralions of pric
& delivery in accoydance with an agreed policy framework, If a monopgly
or bulk conswmer does nol accepl even siuch a broad condilion in respec
of a machinery product accepled inlernationmally, il is necessary for lhe
governmmenl lo inleyvene & insis! on such a provision. This essenlial
co-ordinalion role has been sought lo be discharged by NAFINSA jor son
of the projects wder consideration. This las resulled in difjicully &
delay in some cascs. In counlvies where lhere is a syslein of indusivi
liceusing, the decision as lo lechnology & make is invariably lakcn by

the govermmnent & this is then binding on all donicslic conusumers. In
Mexico, a suwilable mechanisin nceds lo be evolved, so thal decisions as
fo technology, model & make can be laken, which arc cousistent bolh l
with the inlerests of major domeslic consumers, as also wilh lhe availa-
bility of suilable lechnology & lhe evolving of an appropriale pallern of
investinenl in each case. l

55. The size & capacily of machine-buillding enterprises has necess l
rily lo be relaled lo lhe size of the potential maykel, initially domeslic1
gradually exlending lo exporls. As pointed out in pava 5.9, however,
most machine-building plants lend lo have a composile product mix & . T
capacily is often delermined in lerms of lotal lonnage or oulput value
during a parlicular period. Scale economies neverlheless do enler the
picture, bolth in respecl of machinery producls having relatively long l
production runs such as diesel engine caslings or small molors or trans
formers, as also for large engineering & fabricalion workshops where
capacily is related lo effective ulilisation of machine cenlyes or groups ’l
or.even of particular complex & sophisticated machines. Il is difficull
genevalise in respec! of appropriale plant capacities in machine-building.
Problems of managemen! & conlyol can become very difficull in a maj
single complex mamufacluring, for example, a wide range of eleclrical
equipmen!. The same would be lrue for mechanical equipment such as
machine lools, lhough there are a mmbcr of inslances such as Hindusl
Machine Tools in India & large complexes in Czechoslovakia & Yugoslav,
where a wide range of machine lools of varying complexily are manufaclu-
red in single enlerprises. The pallern in Europe & in lthe USA has be
for relatively middle-sized enlerprises specialising in parlicular machin®¥y
producls, not ouly in the machine-tool field bul for mechanical equipmenl
in general. Major machine-building complexes, which developed ovcr a'
period of lime, have lended lo gradually siphon off specific produclion

lines lo subsidiary culevprises, so lhat cach produclion unit becomes
highly specialiscd in relation to a particular producl or group of produc'.
Al the same time, there has been an equally marked lendency in indus-
trialised countrics towards mergers. In some counlries like lhe U.K., '

l
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this has been related to allied production sectors but in the USA, the
growlh of conglomerales has been equally pronounced.

56. In the Capilal-Goods Project, the cousideration of capacily has
been vicwed in a flexible & pragmatic manney. Though, for example, il
has been recominended that a major new planl should be sct up for
transformer product ion wilh an investmenl of our Ps 250 iillion, i
would not be inappropriaie lo splil this investmenl vequiremenl between
two projects, one of which would be for expansion of an cxisling facility,
as is being ncgoliated. There would be grealer difficully in splilting the
investiwent in certain olher projecls, such as for sieel planl equipmient
or heavy mechanical equipment such as hydro-turbines or volayy kilns
for the cemcent industry or complex process equipinent for lhe chemical
industry, where a minimum machine complex would be necessary involving
large capital outlay.

57. It has been a general vecommendalion of the Capilal-goods
Project that reputed forcign technology should be acquived for lhe various
projects & that there should e a degrec of capilal paviicipalion by lhe
technology supplier. This is in the interest of securing full & complele
techwological participation on a long-term basis. A pattern of investinent
involving 33-40% capilal participalion by the lechnology supplier, while

the balance would be Mexican capital, including NAFINSA shareholding,
had been carlier considered as an appropriale patltern. This may nol
always be practicable to implement. In some cases, as in electric
molors & centrvifugal compressors, the polential forcign pariner has
insisted on  49%. This is ofcourse fully within the prescribed law &
policies of the countyy in respect of foreign investment. A problem tends
to devclop in respect of the 51% shaveholding. If a Mexican enterprise
is to be a pariner, it wounld prefer an equily holding at leas equal to lhe
foreign partucr. If NAFINSA is to be the majorily partuer, the respon-
sidilitics of a majority holding wonld devolve on this body. Expericnce

of the various projects wnder negotiation suggest that while a lripartite
parinership between NAFINSA, a suitable Mexican enterprisc & a foreign
pariner is desivable & may be able to be evolved in some cases, il
would be neccessary in other inslances to cousider either bilateral joint
ventures belween NAFINSA and forcign parties, or projects by Mexican
entreprencurial groups with NAFINSA financial support & participation &
with forcign licensing arvangemenls. A fourth alternative which may

also have to be cousidered is lhe establishment of one or more hcavy-
machinery complexes in the Mexican public sectoy, witlh NAFINSA jinancing
& forcign technology licensing. With the wide range of projecls under
considcration in the capit al-goods sector, no single investment pattern can
be prescribed which would be applicable in all cases.
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58. Whatever investimen! patieyns emerge for lhe various projecls l
wwder considevation & ncgoliation al presenl, there can be liltle doubt

that the role of NAFINSA would nccessavily have to be very significant,

nol only as a proinolional agency bul as an aclive participanl in a l
monber of faivly complex projecls. The role of the NAFINSA counler-

parl groups will nced lo be considerably enlarged in the above context.

Al present, llie UNIDO-NAFIN Group has heen principally concerned l
wilh duitial negotialions uplo the slage thal , vinal investinent proposilions

can be identijicd in jaivly dclailed leyms. Thereafler, final negotialions

are inlended lo be cowducled by one or olher branch of NAFINSA. It

may be more desivable lo sel up a fairly large unit in NAFINSA, which
would deal wilh lhe rvarious investmenl proposilions from lhe inilial uplo

the final siazes of ncyoliation & invest men! decision. The NAFINSA
counlerpart group is a nucleous, which can be suilably expanded lo cover
this role as lhis group has been associated with niost of the projecls from .
the carlics! slages. However, this is an organisalional aspect for NAFINg\
to consider.

59. A relaled bul essential organisational aspec! is the building up ofl
an unit in NAFINSA, which can hawdle teclnology & contractual negolialions
Jor the eslablisivncnt of machine-building projecls. This has been a lask
with which the UNIDO Project Manager has been feirly closely associaled
in the initial slages & negolialions of a number of projects. Il is, how-
ever, necessary to build up furiher expertise in this branch of lhe nego-
tialions. For this purpose, il would be desirable for the NAFINSA uil l
to work in close collaboration with the Registry of Transfer of Teclinology
in the Ministyy of Industry & Coimmerce, so lhat there is full awareness l
& exchange of views regarding various conlvaclual provisions & the
approprialeness oy olheriwise of particular lechinology fees & royallies in
various machkinc-buildiag projects. l

60. A basic policy aspec! of capital-goods production in Mexico relales
lo the fimncing oy specific investiment proposilions for machinery manufac-l
ture, as also lhe financing of sales of capilal goods produced in llie
country. * The high cost of borrowing in Mexico, with inleres! rales
normally ranging from 15% upwards counstilules a significant constyvainl onl
resource channclisation inlo indusltrial seclors where returns temd lo be
low during initial production ycars while capilal outlay is relalively high.

It is necessary that the problem of financing of such projects is lackled l

* A nole on lhe subject enlitled ""Creation of a Special Fund for Financz’nl
CapitalGoods Produclion tn Mexico” was submitied by the UNIDO Projec!
Manager (0 NAFINSA earlier (July 1975). '
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on a special fooling. As menlioned in othev previous chapter, the
projected investment requircnments jor the various machinery sub-seclors
& projecls windcy cousideration is of the order of Ps. 3000 million diring
1976-78. This is on the assiiplion that policy & investinent decisions
will be laken during 1976 for all 01 nost or the projects outlined in the
previous chaplers.

61. Against a total capital investinen! (exeluding working capilal)
prograimme of Ps 3000 million in 1975-7S, (he equity capilal needs would
be of the ovder of Ps 1,500 million asswiing a debl-equity ratio of 1.1,
Of this anonnt, about Ps 900 million wonld aced (o be raised Srom
national sonrces, iiucluding NAFINSA, while the balance of Ps 600 million
can be expected tv be coitributed by foreig ecqitily participation, on the
assumplion of an average participation vy arowd 38-40F by lhe forcign
barlners. As for the debl-equity valio, this wonld vary for different
projects bul a 1:1 yelationship would be Jairly reasonable for machincry-
manufactuving projects, as this is coninonly accepled in many counlries
Jor estimalion puvposes in the capilal-voods sector. It is recoghised
that, in Mexico, a grealcr proportion of capital investinent is usually
sought to be covered by cquity capital in view of high inlcrest charses on
loans but it would be desivable for most capilul-goods projecls, maiy
of which involve large capital onllay, to be brogvammed and evalualcd on
the basis of 10-50% of the fixed-assels beine financed by medinm oy
long-term credil. The ratio of 1:1 need not necessarily be applied lo the
various projects bul conld adeqrately serve as a vardstick for oveirall
eslimales aud valuation. On this proportion. the requivements of niedinm -
term financing conld well be of the order of Ps 1,500 million. It may
be possible lo obtainr machinery and equipiient for inany of the capital-
goods projects on salisjactory foreicn supplicr-credil teyins withoul alfecling
the cost-structure of such proiects adversely.  Asswing thal such
supplier-credit mav cover 337 of the requivement, this wonld leave a gap
of aboul Ps 1,000 million to be corercd from national credit institulions.
This wonld be apart jrom working capital necds. which would also have to
be obtained frrom domestic banking sonrces.

62. Apart from cvedil financing of fived investment, an equally wrgent
need  is in respec! of credil financing for purchasers of domestically -
mamfacluved machinery. An importanl incentive Jovr machinery imports
on the parl of doiiestic cnterpiises is the fact of supplier credit accoinpa-
nying such imports and the conscquently reduced initial eqnily capital. If
sales of domesticall y-produced cqripiment are lo be actively encouraycd
and promolicd, some financing arvangcement similay lo SJoreigm supplicy-credii
would coustitnle a sigwiricant incentive. This aspec! would assume
increased inportance rrom 1978-9 omrards by when production is likely lo
connnence in many of the capital-goods projects curvenlly under couside-
ration.




63. It is necessary lo consider the varvious sources and nalure of
institutional credil that would ve arvailable for this purpose in Mexico.
Apart from the gcnciral banking scclor, the thyee specialised instilinlions
dealing with industrial jinaucing are FOGAIN,” FOMIN"and FONEIT*"As
Jor the banking secloy, lhc opcralire inlerest vate wounld normally range

) from 145 to 17, and there is no significant inlevest differeitial as
betiween working capital aud inedivin~term loans. Such an interest structure
would impose an unduly heavy burden fov capilal-goods projecls, particu-
larly in respect of jfinaicing of fived assels. The role of FOGAIN is
principally coifined to the small-scale sector and though FOGAIN's inlciest
rale ranges from 10% in Zone Il to 12% in Zone I, ils credil aclivilics
are confined lo projecls inwolving investmenl of less than Ps 25 million.
In the case of FOJMIN, lhe vole is principally that of equily participation
which can be contribuled upto 33% in small aidl mediwn projecls. This
institulion has participaled in the establishinent of 46 new industries and
expansion of 19 other unils. The tolal financial commitments of FOMIN
extend uplo Ps 185 million. Apart from FOMIN's funds being very
limiled, it is not functioning significantlly as a credit agency and while

ils cquity participation role may assist in lhe promolion of some capital-
goods projects, il cannol be vicwed as a significant credit-finance agency
Jor this seclor. As for FONEIL, which was sel in 1972 principally for
Sfinancing machineyy purchasc by export-orienled or import subsiiintion
enlerpriscs, lhis could serve thc purpose lo a cerlain extenl. There are,
however, certain limitations lo this iustitntion also secyving as lhe principal
credit agency. Firslly, lhe existing resouvces of the institulion would be
considerably streciched if it were required to meel an overall funding
requiremen! of this riagiilude. Secondly, the fund is primarily intended
lo finance machinery purchases. Since lhis can be oflen oblained from
Sforeign supplicy credit for a wunber of capital-goods projecls, the utili-
salion of FONEI can beconc fairly limited. Thirdly, the Fund operales
through the normal banking siructure, which means an addilion of 2 lo

3% in the interest rvale as far as the borrowing enterprise is concerned.
Fourthly, FONEI docs nol lend ilself lo serving as a credil institulion
financing domestic sales of individual machinery products. Wilh the
limited growth of the domeslic capilal-goods sector, the machinery financing
facility relales principally lo imported machinery., Despitle lhese aspects,
FONEI can scrve as an useful financing source for some of lhe capital-
goods projeclts. The inslilution can grant intermediate and long-teyin
loans upto a maxinuui of 13 years (with a grace period of 3 years) and at
an inleres! of 10¢ to the banks which, in turn loan to enlerprises al
12-13%. The instilution has financed 42 loans lo different enterprises by

Jume 1975 besides 6 loans for feasibilily studics and ils aclivilies could 2‘2 ﬁ
usefully extend lo financing some of the proposed machine=-building units. purtha

Clegn
% Fomlo de Garantia y Fomcnio a la Industria Mediaza y Peqena (FOGAIN) _‘
#* Fondo Nacional dec Fomento hwdustrial (FOMIN)
00¢ Fondo Naciowal de Equipamiento Industrial (FONEI) l




64. Il nceds lo be considered, in lhe above context, whethey the
financing vequivcuenls of lhe capital-goods scclor sionld be et by one
or olher of lhe exisling Fuuds, logelher willy the overall banking sysicii
or whclhey a ncw Fuud should be sel up, principally for the capital-goods
seclor. Il appears !hal, while cxisling inslitutions such as FOMIN, or
movre paviicilarly FONEI, have ceriain resources which could be ulilised
Jor participation in soine of the projecls minler coustderalion, lhese ins-
titulions would yall showl, both in lerins of overall resources and funclions,
in aecling (he yequivemcenls of this scclor. An allevnalive which nceds
lo be considered is the eslablishinenl of a new Fund, principally foy (he
machinc-buildiig secltor which would be broader in its functional scope and
adequalcly jlexible in opcralions 1o meel lhe needs of lhis seclor. The
scope would be much broadey in lhal a new Capilal-Goods Fund could (a)
Jinance new or cxpaision capilal-goods projects, both by way of equily
participalion aud mediini-lern loaus lo cover initial capilal investincut,
) provide credil lo cover nol ouly wmachinery but could relale to overall
fixed copilal, (c) graranice vepavinenl of supplier credils oblained by
projecls. () provide cvedil al more favourable terins than from other
eredil aiud bankiug institulions in the counlvy. (e) provide credil (siiilay
to supplier credil) lo enlerprises producing domeslically-mamifactuyed
equipiient, bolh in respect of overall planl aud equipmient for a new or
expansion projecl (s jinanced by FONEI) but also for individual machinery
producls oii inlernalionally-compelitive levins and () assist, through its
parlicipation and credil progranunes, the co-ovdinaled establishuen! and
growth of differenl projects in this seclor.

65. The wmosl crilical question revolves around the interes! rate of
be charged on loaus lo capilal-coods enlcrprises. Il is essential thal such
interest slould be substantially below the prevalenl interest rates in
Mexico. This is necessary becanse a lowey iul erest rvale wonld (i)
attracl doiesiic investible resonirces lo capilal goods manufaclure as this
would be divecl iucculive for such investiuenls, (ii) reduce the impact of
longer gestation periods and loweyr inilial earvnings in lis sector, (iii)
reduce lhie exccssive buvden that would be olherwise imposed on new and
expansion projecls, (iv) provide loan capilal al rales which wonld be
similar to (liose oblained by capital-goods enlerprises in other countries
and (v) in general, enable capilal-goods enlerprises to becone viable and
snteruational ly -compelitive. Unless a differeulial rvate of interest is
providced for lhis seclor, lhere wounld be a tendency for capilal-goods
enterpriscs to avail of mediuni=ierm credil only to the minimum extent,
thereby cithier reducing the overall magiitude of projecls or providing

en smiccessarily high equily capital base,

66. The fact that capilal -goods enlevprises would require credil at
differculial rates would be an added grvound for chamnclisation of funds
Jor lhis sector through a new Fund as il would be difficull for existing
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inslilutions to charge differential rates for diffeyent industrial scelors.
Charging of a lower interest rale would also inecvitably inwolve a major
element of subsidy which could only be provided by the Slale. Asswiing
that financing for such a Fund is obtained from external loan sources, it
would be desirable to subsidise lhe loans issucd by lhe Fund to the extent
of 1% plus the cost of admiuistration which could be asswuned at a jurther
1%. In such cvent, the subsidv would be 2% and this would enable wmedivi -
term loans lo capilal-goods cnterprises lo be issued at 1 below inlernatio-
nal vales. This should constitute a signifieant incenl ive foi the rapid
growlh of this scctoy. For purposes of initial estimation, the prime
Eurodollar rvatc ey be adopted as a base. This had cone down foym

13% in June 71 to about 8-9%. The trend of falling inlcrest rales is
conunon in many countries al prescnl. In Mcexico, the rale continnes

lo be wmuch higvher, as before. Il is nol praclicable lo suggest any
specifie inlcrest rate as this would harve lo be relaled .lo overall credit
conditions in the international and nalional seclors, bul provision of 2§
subsidy on tie rate at which loans are secured by lhe instilutional agency
would mean that capital -goods ent erprises could oblain mediwm-term
credit al a favourable rale as compared lo international interesl rales

and on substantially belter | erms than can be secured internally by

olher domestic entevprises. The difference belween the laller enleiprises
and capilal-goods projects could runge lo 3-4% depewding on the gap
between national interest vates and those prevailing in the Eurodollay

or U.S. markets al particulay poinl of time. A difference of this order
would ac! as a major incenlive to allracl resources and privale seclor
investinent to this scclor aparl from making machinery projects in Mexico
adequalely viable and competitive. The magnilude of subsidv wonld depend
on the extent lo which the resources of lhe Fund are channclised as loans.
Assuming that lhe Fund would have vesources of Ps 1,000 million & that,
of lhis, 50% or Ps 500 million is channelised as mediwm-term loans, iie
subsidy would be of the ovder of Ps 10 willion per year. This wonld
nol be considered as too heavy a buvden for the state for the development
of a critical & dynamic seclor which could bring aboul substantial iinpyov-
ment in the merchandise balance of payments.

67. It is accordingly recommended lhal a new Fund be sel up, in
Nacional Financicra, for financing the establislinent of capital-goods
industries. For the purposc of this Fund, which may be callcd Fondo
para Desarrollo dc Industyia de Bienes de Capital (FODIBIC), Capital-
Goods industries may be dcefined as the mamfacture of all nwicchanical
mon-electrical) and electrical cquipment & major parts & coinponents
lhereof, utiliscd as machineryv & production equipinent in various produe-
tion branches. This definition would cover lthe lransformer equipment
seclor also. The Fund should be set up with initial resouyces of Ps
1,000 million, to be inereascd to Ps 2,000 wmillion in 1978. The initial
resources could be raiscd by Nacional Financicya from cxlernal sourecs
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through bond issue al preval enl markel rales.

68. The objeclives of FODIBIC would be lo (@) finaucially assis! in
the eslablislmenl oy expausion of enleyprises in Mexico underlaking lhe
mamtfacture of capilal-goods producls, as defined above, such financing
taking the forin of mediwi-levin loans at a subsidised vale or equily
participation or bolh and including guarvanl eeing oj leyin loans sccured
exlernally by such cilevprises, (b) enconrage and pronole the developmient
of inteynal aid exlernal privale and public capital availabilily in the
prograining and financing of capilal-goods mamjactiuring projecls and

(c) financially assis! thc narkeling and sale, both internally and oulside
the comnlyy, of machinery producls produced by such ciulerprises. To
achieve lhese objeclives, FODIBIC could (i) provide finance in lhe form
of loans exlending oveyr 5 lo 15 years and al suilable inlcres! rales
approved from lime lo live for new and expansion project s mannfacluring
capilal-goods ilcins, (ii) participale in lhe equily capilal of such enlerprises
to the extenl of 20% lo 51% (iii) make funds available for ve-inveslinenls
and by causing lic [ransjer of shares and securilies (iv) furnish managerial
technological and adminislrative advice as may be required and assisl!
with techuical and oler services (v) sponsor and/ov underwrile any issue
or conversion of all jorms of shares and securilies (vi) guaraniec and
counlerguavanice loais and obligalions of such enl erprises and (vii)
finance the mavkeling and sale of machinery and allied producls of such
enterprises lhrough credils lo purchasers of such producls.

69. It must be emphasised thal FODIBIC's activities should not
normally extend to supply of wovrking capilal for capilal-goods enterprises.
For llis purpose, the enlevprises should take recourse lo the normal bank-
ing seclor. This is parily because wovrking capilal would involve very
substantial increase in the Fund's commilnenls and cxtend the Fund's
aclivity 1o a funclion that could be covered adequalely by the banking
seclor. Al the sae lime, the incidence of inleres! liabililies on shori-
term working capilal loans would be relalively sinaller and should be able
to be absorbed in producl ion cosling wiiliout ajfect ing the unils too adver-
sely.

2. As discussed earlier, an important funclion of the proposed new
Fund would be lo finance sales of indigenously-produced machinery ilems.
As far as cxpovis of such ilems are concerned, lhis funcltion would also

de perforiied by the Export Developinen! Fund (FOMEX), as al presenl.
FOMEX's role, howcver, exlewds lo all exporls and the jacilities provided
dy this inslitulion itay notl be adequale for inachinery producls in a
monber of cascs. FODIBIC's aclivilies conld be complemeniary in lhis
regard and it could provide such special facililies as machinery producls
may rcquire so as lo compctc effectively in inlemational markels. Capilal-
goods exporls are oflen afforded very special conccssions besides long-
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lerm supplier credil by a mumber of counlvies amd lhese can cxtend to
divecl exporl subsidies of upto 15-20%. If Mexican capilal-goods cxporls
are lo coinpele in inlernalional markets speedily, major concessions aid
incenlives may be vequived in the cavly years and this could be provided
by the new Fuid in addition to or in substilution of the facilitics provided
by FOMEX lo this sector. As far as inlernal sales are concerned,
FODIBIC's aclivilics would be even more significant. Bolh public and
private-sccloy calerprises tend lo use suppliey credils for machinery
purchases because of the long or medinn levin cvedil element wmvolrcd.

Il is necessary (hal donestic mamfacturers should have the same or
similar facilitics, both for bull purchase or capital equipment aud for
pburchase of specijic machines produced in the country. The credil levims
in such cases could extend lo 5-7 years al a subsidised and compelitive
tulerest rale for bulk purchase of oviginal planl equipment donicstically
produced. As for individual machines such as machine lools, compyessors
ele., lhe proposcd new Fund could also cousider hire-purchase provisions
al a reasonable inlevest. This would both enable small-scale iwdustyics
to buy such machines and equipment without much initial capital onllav
and would also give a significant fillip lo int ernal sales of such machines.

71, Aparl from financing facilities, both for resource mobilisation for
machinery prodiction & salcs, a comprehensive policy package needs 10 be
considered for the capital-goods sector within the overall economic policy
framcwork of the countyy. As in the case of cxporl-oviented enterpriscs,
the needs of inachinc-building industries can be considered on a special
footing which can, al the same lime, be fully consistent with the country's
economic & induslrial policies. This can be done by declaring the capilal-
goods seclor as a priovily 'seclor within the framework of lhe presenl law
for 'mew & necessary' industvies. Such a definition should bring, in ils
wake, certain jacililies & incentives as a waller of course. Soie of
suoht facilities are discussed lheveinafter in respect of prolection measures,
provision of basic imports al rcasonable cost, & financial & lax incentives.

Proteclion & conlrols

72, Measures of import conlrol have been tightened considerably over
the last year. Such tightening has been activaled more by the delevioration
in the merchandise balaice of payments than by the nced for prolecting
domeslic induslry. It is loo carly to delevmine the impact of the latest
policy of controls on capital-goods impoits bul it is doubltful whethey such
impac! would be hivhly significant. The impor! projections made in
Chapter Il are unlikely lo be substantially curlailed, as the gemine & legi-
timate needs of machinerv & components in the different produetion scclors
have necessarily lo be met. In jact, quantitalive import controls &
‘closing the boider' may nol prove to be the long-term answey for such
sectoral growth. Machine-building cnterprises do require a shejlercd
markel bul for as minimum a period as possible. Il is cousidercd lha! a
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period of 3 years from com iencemenl of production should be adequale.
This would, on e one hand, ensuye that the ' lecthing ' period of such
euterprises can be ovcrconre & domestic machinery products can fiud a
ready internal waviccl & oa the olher hand, would enable iinportation to
the cxtent of the obrions shovitall belween production by domestic enter-
prises & the ovciall demand of the economy for the products in question.
The iyant iwdus. vy arguient is equally, or even move applicable, in the
capital-goods scclor bul this nust be foy a vervy limited peviod of time
so thal incfficicucics do nol creep in or becoine inherent in such enter-
prises.

73. What is of gvealey iiportance pcovhaps is a more selective policy
of import laviffs. Till vecenlly. reachinery bnports enjoyed a concessional
lariff which amounted lo 87 (Rule XIV) as against 20% for most comparable
products, ihile jurther rvelics was available in cervlain calcgories of
industries & jor cceriain locations. While the concession nndey Rule XIV
has been doue wiray with, other reliefs can still be oblained. It would

be desirable to ycinore all tariffconcessions on imporls of finished meachines,
trrespective of e industvial sccloy or the localion. Machinery & equip-
ment should be brougit yully in line with other industrial prodicts &

should in the initial iustance pay a tlaviff of 25 to 30%. If financial conce-
ssious ave lo be given jor encouvagewmenl of pavticular industrial seclors
or growlh of paviicilar regions, this could talke the form of a direct
subsidy or highcy lax coitcession bul should not be rvelated to' cosl of
tmported machinevy & cquipment. Again, for expori-orienied industyry,
SJinaucial relief could lake olhier forymns of divect beuefils ratler than
coucessions on machinery twiports.  The higher cost of machinery & equip-
moent needs to be ahsovbed in the eccoioiry, not only as an indivect incen-
tive to domcstic production bul to veduce the govermmeat's loss of income
Jrom lhis concession. The production seclor nceds lo move lo a impoyt-
tariff economy and away from an finport-contvol economy, particularly in
8o far as inachinery imporvts are concevned. It must also be recognised
that e divect impact of a 25-30% lariff on machinery imports by all
machinery conswners both in the public & private sectors, is likely to be
Jar greater than an impovt-control policy which tciuds lo be much easier to

bypass. :

7. As observed earvlicr, tic import tariff on wmachinery & equipment
should be initially higher (25-30%) for a period of arownd 5 years in

sel ccted byranches & should therearter be brought down to arounmd 20% for
a 10-ycar pcyiod, afley which this could be revicived. Most capital-goods
enlerprises should be able lo coutpele erfectivelv with imported products
within a pcriod of 5-7 ycars, provided internal demand grows adequalely

& provided thal input costs do wot continue to be substantially higher. A
policy cowtbiving import controls jor upto 3 ycars in cases where domestic
machinery production is wudcriaken, with an initial domestic lariff of 25-
30% for 5 yecars & with financing of domestic sales through the proposcd



FODIBIC would provide a sound inilial policy base.

Provision of inpuls & domneslic inlegration:

75, Produclion efficiency & costs in machinery maufaclure are
dirvectly related, in a layge minber of cases, to cosls of basic itnpuls.
The cost of bought-oul coiponenls & ileins tends o be much higher in
Mexico despile the fact that basic industrial malevials are gencrally
available at arvound compclilive prices. The insistcuce on high doiacstic
integration in Mexico, in cominon with most developing countries in a
similar slage of developient, is a valid & wulerstaidlable policy approach
but tends lo aggravale the situalioin in so far as inpul costs are conccrned.
The gencral tcudency is jor inpul production lo follow production of the
finished cquipinenl & there is uswally a tiince-lag, which can extend over
years al a time & which may gel increasingly accenluated if a conpre-
hensive production programme is wulertaken foy machinery production,
without adequate caye being laken regavding basic inpuls. It is for this
reason thal emphasis has been given lo the nced for production of heavy
& medinm caslings, geavs & spced-changers & tic like.  Inpul ilciiis,
however, cover a very wide range & an inporlant fuluve exeycise would
be to define lhe specific iupuls for the various projects that are being
developed & lo cusure lhal produclion gaps in this rvegard are mininised
as far as possible.

76. Il is necessary, however, that if machinery producls are lo reach
compelitlive cfficiency, inpuls in lhe form of malevials & componenls
must be available al reasonable cost. It is not suggested thal the cinphasis
on domeslic inlcgration is reduced. Such a policy can, however, be quile
consistent with a more liberal & flexible policy in so far as imports of
unduly high-priced domestic inpuls are coucerned. Il is suggested that,

in cases wheve the machine-building enlevprise is unable to oblain basic
inputs inlevnally within a 25% price differential, the import of such inputs
should be permitted uwder ' Actual User ' licenses. This i'nplies thal
importing enterprises must cerlify both as to the requirement & ulilisation
of inpuls in accordance wilh their production progrvanune for a parlicular
period of 3 to 6 monlhs. Such user imporls would conslitule a slvong
incentive for inpul mamfacturers lo bring theiy prices niore in line,
through greater produclion or efficiency. Jusl as domestic mamfacturers
can represcul before the relevanl Import Comiltee against a proposcd
import, so also can input mamfacturers & suppliers against iiniporls of
such supplics but if domeslic prices are higher than the 25% differential
suggesled, il is necessary that imports should be allowed for defined
peviods, so lhal the matter can be reviewed fromw lime lo time. The
above import policy would nol malerially effect lhe domestic inlegralion,
which should conlinue as at present but wilh this significanl qualification.

JU——



77. A related question is that of taviffs on parts & components.
Under the present systenm, import lariffs on components & inpuls are
often higher than on the fivished mackine. This aspect needs (o be re-
vicwed, The tarify on inpuls should not be higher, in any case, than the
tariff on the finished cquipinent.  Agains! an initial taviff of 25-30% on
machincyy & equipnent, the tavift on coitponents, pavts & accessories
of such cquipinecat should be of the ordey of 15%. This lariff can then
be laken into account in deleyniining the cost of the imported input, as
against the same item domestically produced.

Incceulives:

78. The presenl system of the incentives is largely based on the
Decentyalisation Dcevee of 1972 & ils subsequent modifications, though
sone of lhe general provisions wwder the Law for the Developmient of
New & Necessary Industries still remain applicable.  While the present
system is fay morc definitive than before, in so far as the prescriplion
of coucessiors & incentives is concerned, it is still difficull sometines
Jor polcutial entycprencurs to calculate the direcl benerits thal would
accrue. 1l is clearly advantageous ofcourse for ncw & even major
expansion projecls to seck locations in Zone Il & to avoid the industyial
concealralion of AMevico City, Monlerrey & Guadalajava. From a localionic!
viewpoinl, the advantages ave fairly unambiguous aid einphasis has been
given in the varions projecis under negotiation & consideration that plant
locations should invariahly be in Zone 1.  From a secloral viewpoind,
however, the lax concessions offevcd are relatively non-selective. It
may be cousidered, for cxamnple, whether the perviod of accumulated losses
to be sel off against lax dues could be extended in the case of machine-
building industrics, defining these as a priovily seclor as mentioned
earlies. Accelerated deprecialion provisions could be adopled as a noisiial
course. A policv of 'devclopment rebate' has been usefully utilised in
cerlain developing countries 1o chanielise resources inlo priorily seclors
& this could also usefully be considered in Mexico. This provides for a
special deductioin by way of a rebale al a specific percentage (ranging
Jrom 15 lo 40%) of the cost of new-plani oy machinery which is allowed
against profils. Such a jacilily, (' exlended to the capital-goods seclor
as a priorily sccloy, would coustilile a significant advantage, when viewed
in conjunction wilth depreciation allowance.

79. Specific mcntion nceds to be made of an importanl tax concession
which has receutly been vemored, to the considerable disadvanlage of
capital-goods cntcrprises. Till 1974, such enterpriscs were able to exteul
the system of tax ccdis (certiticados de devalucion de impuestos indirvectos)
pernilled for exports lo Duport-substitution products also. It is wwuders-
tood lhal this is not peymitted anv longer. Most machine-building

k]

produclion constitules divecl import subslitution & it seems only



appropriate thal capilal-goods entevprises al leasl should be extended
this jacility, if necessary for a defincd period of lime of 3 to § years.

Training subsidy:

80, As pointed ont in carlier chapters, considerable cinphasis has
been given lo the question of adequale training of varvious calcgovies of
workers jov machine-building entcerprises.  The cost of such training,
however, is a heavy biiden on such enlerprises, pavticular in the carly
stages. Il is suggested (hal the goverwitenl considers the graal of a
switable subsidy foi lyaining of workers on new machine-building plants
or cases of subsiantial cxpansion. This can be donc on a beveapita
basis & linked lo a period of training Jor eacl category of unskilled a:ul
semiskilled workers.

81, Financial incentives in the forin of tax refiund cerlificales (cedis)
is provided for exporis. The operalive rale ranges belween 9-11¢

though some additional yelief is available if exporvls are channelised
through a consortimn or an export service firm & exports are raiscd by

a mininwm level.  Instilutional export finance is provided throush lie
Expoit Developiicnt Fund (FOMEX) while the Conpaitia Mcexicana de
Seguros de Crédiio (COMESEC) provides guarailces agaiust exporl risks.
In so far as the achine-building scclor is coicerned, il is considered
that the weasuyes adopled may nol be adequate Jov developing a signiticant
export bias in ilis scclor, A wunber of valuable suggestions relating

lo the systein of export subsidies have been made in another UNIDO

study * achich need to be considered once again. A suggestion which is
of particular velevance lo the development of exporl capability of iachinery
enlevprises is that dul y-frec imports or inpuls should be perniilled to the
exlenl of iiporis.  Such a syslein of 'bonus vouchers,' which was also
reconvneuded in the Phase IB Report by the undersigned, would constitute
a very siguificanl incentive for such enterprises lo develop exports. Such
'boims vouchers' should be over & above the Linport of inpuls not domcsti-
cally produced or whose imporl is permitled becanse of unduly-high domcs-
lic prices.

82, The aclual quantuin of exporl cedis showld be increased lo 20%

in the casc of capilal-goods exports, while the present level of ccdis
should be relained for relief on account of imporl subslilulion in so rar
as lhe capilal-goods scclor is concerned. The calculalion of cedis should
also include not only direct labour costs bul also direc! cosls of engine-
ering by lhe Mexican Company.

¥ BAA Balassa & Linc "Indusiiial Protection in Mexico", UNIDO/TCD
310 - May 1974. Unpublished.

e am) D GEE WD N D D WD N D S W D Y R R N G e



n
;

I
r
I

I

I

|

|
N
|

|

|

|

|

|

|

|

|

=13} -

Investment promotion:

83. Despite the various concessions & incentives briefly discussed
above, an aggresive investment promotion effort is necessary if really
significant growth in the capilal -goods seclor is to be achieved. This

is sometimes not fully appreciated. The Capilal-goods Project succeeded
in initiating a wumber of possible investment propositions only because
the investmenl promotion & programming aclivities proceeded simultaneously
with the various techno-economic studies. In instances where an alterna-
live approach was adopted, the proposals & possibilities tended to gel
delaycd. The projects wnder present consideration, lowever, also require
coustant follow-up. Since a mmber of projects are involved, this is noi
always easy & therc may be a tendency to concentrate on certain projects
& seclors at the cos! of olhers. Such a tendency needs to be avoided if
balanced growth of the sertor is to be achicved. Polential investors in
major machine-building cuterprises often need considerable prodding &
encouragemnent. It is undoubledly easier, & perhaps more dignified, for
investment inslilutions to wail for specific investinent propositions & lo
react lo these appropriately; however, in the promotion of capétal-goods
produclion, such a perviod of waiting may get unduly prolonged. Il is
also nccessary to recognise & accept that the most suitable entrepreneurial
group or techwology owners may not be interesled in a particular project
or even in a particular country for a variely of reasons. In such cases,
it is necessary lo accepl such technology & such investment pattern as

is forthcoming, wilh full recognition of the limilations that this may
involve.

84. A mumber of qualilative aspects of machinery mamfacture have not
been lackled by the CapitalGoods Project so far. These include questions
such as slandardisation & quality control. It is hoped that these aspccls
will be given greater attenlion in the remaining period of this Project.

Co-oirdination

85. It will be scen from the above that accelerated growth of the
capilal-goods sector requires positive & deliberative efforts in a mumber
of directions. It is not emough to prepare markel studies & awadt sectoral
growth as a logical consequence. F@r greater efforts are called for,
particularly lowards creating a suitable climate jov such growth. It is

not only necessary to have an active investment promotion programme
coupled with a dynamic policy package, but these two basic pre-requisites
kave to be combined with a high degree of co-ordination belween concerned
agencics & instilutions of govermment. As the country's premier institulion
in the ficld of imdustrial development banking, Nacional Financieva is in an
unique position lo perform lhe role of co-ordination & lo serve as a vilal
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calalylic agent for the effective growlh of this key & basic masmfaciuring
secior. It is hoped that lhe cfforts made & generaled lhrough lhe Capilal
Qoods Developieni Project over the last few years will be of some use

& sssislance lo this instilution in discharging this vilal fmnclion.
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Annex

LIST OF PROJECT PERSONNEL

UNDP ﬁU_liIDO experts

During the period from September 197} to March 1976 the following inter-
national UNDP/UNIDO experts worked on the project in the posts showns

Rana K. D. N, Singh
(India)

H. R. Hargreaves
(United Xingdom)

Per Blondell
(Sweden)

Richard Xitchen
(United Kingdom)

8. Bjorkenstan
(Sweden)

R. Longley
(United Kingdom)

C. Weskhout
(Netherlands)

J. M
(United Kingdom)

C. Back
(Sweden)

K. Oshler (Federal
Republic of Germany)

T. Weidmann
(Austria)

8. ambu
(India

J. Zdenek
(Czechoslovakia)

0. Joklik
C. L. Sengupta

J. Sohirm (Pederal

Republic of Germany)

Project Manager
and policy adviser
Project planner

Project evaluator

Project evaluator

Expert, diesel engines

Expert, machine tools

Expert, pumps and
COmpressors

Expert, foundries

Expert, gearc and forgings

Expert, power boilers

Expert, insulators

Expert, transformers and

circuit breakers
Flectric motors and
generators

Domestic market analyst

Expert, chemical equipment

Expert, steel plant
equipment

Fxpert, hydro turbines

. uo 1”2 - h'
Apr. 1974 - July
.OV. 1973 - uo
July 1975 - Oot.
Oc'to 1”4 - D.O.
Apro 1”4 - DOO.
Sept.1975 - Peb,
Aug. 1974 - Jun.

Feb. 1”4 - Dec,

Oct. 1974 - Mar.

July 1974 - Bept.

Nov, 1974 - Pebd.

Mar, 1974 - ”t

Oct, 1974 - Mar,
Oct. 1975 - Peb,

Oct, 1975 = Jan.
June 1975 - Nay

Oct. 1975 - Jan.

1976
1975
1975
1975
1974
i
1975
1974
1975
1974

1975

1974

1975
1976

1976
1976

1976



8.
H.
c.
B.
R.
8.
a.
R.
C.

Joe
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Sounterparts

The international experts recruited by UNIDO worked im close collabora~

Vles
Castro
Norton

Fonseca

L8pes Arce

Nesa
Deschanps
Haro

Cuerrero

A. Velazques

Vega
R. Herandndes

Chief, NAFIN group
Chief, NAFIN group
Economi st

Electrical sngineer
Nechanical engineer
Flectrical engineer
Electrical engineer
Economi st

Nechanical engineer

Mechanical /el ectrical
engineer

Economist

PENEX, engineer

v
—’

July 1974 -
Sept.1973 -
June 1974 -
Bept.1974 -
Mar. 1973 -
Aug. 1973 -
Bept.1974 -
June 1974 -
Peb, 1975 -

OOt. 1”3 -
Jan. 1974 -
Apr. 1973 -

tion with the counterpart staff of Nacional Financiera who were appointed to
work full-time on the project.

coatiming
July 1974

continuing
contimuing
oontiming
contiming
contiming
contimuing

ocontiming

coatiming
ocontiming
Dec. 1975
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