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veport to dwell loo subjectively on rccauuing the hisiorical
implomeniation of the duties as mentioned previously, duties
which would have been carried out as a matter of course.
Instead, after the driefest of treaiments as to such implemen-

. dation, catered for in the following Chapter 2, the report will

ondeavour to be objective as regards the capital goods programme
ovevall, by presenting the conclusions and recommendations

ervived at as a result of the Expert's own experience in
IMndusivial Policy Planning, Industrial Engineering Administration,
ond Management Consultancy practices.

Pemmary of Conclusions and Recommendations.

The capital goods sub-sectors identified throughout the C.G.
Praject up to the present, are considered to be eminently
comprehensive in the light of existing indusirial circumstances
and yeguirements in Mexico.

As regards general feasibility study, all such sub-sectors have
boen fully dealt with by their vespective UNIDO experts oy
sud-contracted consuliants during the assignment period of the

Expert.

Nevertheless, in the course of his work it has occurred to the
Expert that two areas of industrial activily, not specifically
mentioned previously, ave of particular interest to the C.G.




Project. These are Cold Rolled Section Forming and Welded
Tubemaking which, although they can haydly be considered as
constituting capital goods sub-gectors on their 'own. do mever-
theless eminently qualify for special consideration within the

Steel Industry Plant and Equipment sub-sector. Accordingly,

these two indusirial activities Jorm the subject of the Expert's

first two recommendations dealt with herein.

Remaining recommendations in the present veport resull from
industrial operational deficiencies arising in Mexican industry
which the Bxpert has had occasion to observe during the course
of his assigwment.

All conclusions and recommendations are dealt with in detail
in Chapter 3, the summayy of the recommendations themselves

being as follows:

fecommendations.

1. Sponsor the creation of a Cold Rolled Section Forming
Industyy in Mexico.

2. Sponsor the development of a suiiable Welded Tubemaking
Industyy in Mexico, properly coovdimated with the existing
Seamless Tubemaking Industry.

3. Bstablish a technically qualified official organization to
administer Raw Material Control throughout the nation,




under the oveyall direction of an Industvial Consullancy
and Technical Control (IC & TC) Direciorate (see

suggesied Organigrama in this respect aWd o the
present summary).

4. Bstablish a similar organization, under the same divectovate,
ealified to study, admimter and execute the imtroduction
of Standard Specifications and Quality Control practice
natiomvide.

8. Oblain the services of a UNIDO expert in Raw Materials
Control, Standard Specifications and Quality Comtrol for
industyy.

6. Bstablish a Production Planning and Control Division of the
IC & TC Divectorate proposed in 3 above.

7. Oblain the services of a UNIDO expert in Production Planning
and Control, including Productivity Incentive Planning.

8. Estadlish a Scientific Management Division of the proposed
IC & TC Directorate.

9. Oblain the services of @ UNIDO expert in Management and
Indusgtrial Consultancy.

10. Establish a Research and Development Division of the proposed
IC & TC Directorate.

11, Oblain the services of @ UNIDO expert in Research and
Development (including Product Planning) for indusiry.
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2.2

CHAPTER 2 o
IMPLEMENTATION |
Packground briefing.

Apart from the local emvirommental information of a general
naiure, as regards the duty station for the Expert's assign-
ment, oblained from UNIDO, all of the technical information
on the C.G. Project’s conception and initiation was obtained
Jyom the UNIDO Phase 1A and Phase 1B reporis. Delails
of the imvestigational and promotional progress of the project,
a8 well as ils current status at the Expert's time of joining,
were oblained from the UNIDO Project Manager and the
UNIDO Indusirial Ecomomist.

Initial ovientation as regards the industrial climate of Mexico
was largely obiained from a siudy of Fimal Reports and individual
indusirial Visit Reports drawn up by past and present UNIDO
experis on the C.G. Project.

Work Programme.
The Expert's Prelimimary Report to UNIDO was completed in

early May 1974, however, due lo acxie shoriage of secrelarial
Jucilities at the time, this was mot typed out until early June.
Subsequently, an addendum in the form of a programme forecast
fcr the Expert's fulure work was requested by the UNIDO

substantive authority and this was sent off at the end of that




|

month, a copy of which is included herein as Appendix 4.

The foregoing future work programme attempted to set out
very approximately the sort of timing which it was anticipated
the Expert's assignment would follow in the general implemen-
tation of the duties as set out in the UNIDO Job Description.

One item of the work programme, however, which went well
bcyo"nd the general scope forecast was that of the vound trip
Planned to conduct a programme of intyvoductory market surveys
ond investigations of local conditions and legislation abroad
with respect to capital goods.

This programme was to be carvied out by the UNIDO Project
Manager, accompanied by the Expert, and was planmed to take
place arvund November of 1974. As it happened, the programme
was nwot carried out due to the fact that the C.G. Project
counterpart, NAFINSA, decided to take on responsibility for
the investigation concerned and carry this out at a later stage.
Also, NAFINSA had planned a series of development project
promotional and negociating visits to the U.S.A. in that same
montk, which it was particularly required that the UNIDO
Project Manager should attend, while the Expert remained in
Mexico as Deputy Project Manager.
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Another item of the work programme which was also beyond
the normal scope of the assignment, but shich had been
agreed early on in the C.G. Project, was the project im which

| the Expert would conduct a study of the supply and demand

situation in Mexico for standard tooling aids and metalware
production accessories. After having started the project,
however, with a preliminary identification of the tooling items
etc. to be studied, as shown in Appendix 5, NAFINSA again
decided they would carry out the stwudy themselves, indepen-
dently of UNIDO.

Cooperation with C.G. Project's technical experis.
The UNIDO technical experis present during the Expert's period

of assignment were those of Power Boilers, Power Transformcrs,
Foundrywork, Machine Tools, Diesel Engines, Pumps and
Compressors, Electrical Insulators, Geavs/Speed-Changers/
Forgings, Heavy Rotary Electrical Plant and HRC Switchgear.
Also present during the period were the Consuliants of ICME/
CONDOR, the outside consultant ovganization appointed by

UNIDO to study the Textile Machinery sector.

All technical and operational assistance wequired by the foregoing
experts and consultants was furnished by the Expert on every

possible occasion. Such assistance could include: arranging

experts' meelings with Government officials and industrialists;
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providing technical and linguistic liaison thereto; Mrnishing
advance information pertaining to each expert's field, obtained
previously, as regards relevant statistics, sources of informa-
tion, industries concerned, elc.; drawing up glossaries of
terms in English and in Spanish; editing and drafting expert's

| reporis in English and Spanish; all experis were met and/or

seen off at Mexico airport by the Expert and were helped
with their accommodation arrangements (see Appendix 6, also
circulated to UNDP/UNIDO).

Cooperation with NAFINSA and counterpart personnel.
As introduced in Chapter 1, the counterpart personnel of

NAFINSA and associated entities directly concerned with the
C.G. Project are shown in Appendix 2. In geneval, the type
of cooperation furnished by the Expert in this respect was
very similar to that furnished in the case of UNIDO experts.
Most of the experts' industrial visits, in fact, would have
been megociated and arvanged by counterpart personnel. How-
evey, im some cases where it was felt the "official" stalus of
counterparis might be suspect to the company visited, it was
useful to siress the UNIDO interest only. Where necessary

industrial visiis were carried out by the Expert as liaison
consultant for NAFINSA (see Appendix 7, showing the standard-

dized form of Visit/Interview Report prepared by the Expert

Jor geneval use).
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Othey incidenial sevvices furnished by the Expert to the
oounterpart authority or staff theveto, in respect of the
C.G. Project, could include: analyses and assessments
of stwdies and reports made t0 counterparts outside the
opevations of the C.G. Project itself, but of particular
Sntevest theveito (s.g. see Appendix 8A end 8B); techno-
Jinguistic liaison in meetings, commumication and corres-
'ad"mc between counterparis and prospective capital goods
éndustrial development pavtners from abroad; training of
oounterpart siaff in statistical analysis, and use of graphs
ond curves derived therefrom, for the identification of
vationalized trends and the establishment of projectiongand

Jorecasis; elc.

Additional commitments.
Mstances would at times occur wheve the Expert was in a ;

position to coniribute his services in relatively non-technical
melters, not necessarily comnected with the C.G. Project,

but of undoubted general value nevertheless.

Examples in this respect may be cited, such as: preparation
of "Smvestment profiles” and articles promoting the role of
NAFINSA in the development of the capilal goods mamfacturing
tndusiries (e.g. see Appendix 9); attendance at comferences,

comvenlions and lectures on subjects of some use to tie C.G.

Project or on behalf of some related organizalion not otheriise




able to bde represented (e.g. represeniation of vmbo':
Chemicals, Pharmaceuticals and Building Matevials Indusivies
Section of ITD at the World Conference of Pharmaceut icals
Mewfacturers held in Mexico City in November 1974); meeling
slafyf represeniatives or othar experis from various mational

 or intermational organisations and briefing these on the work
end progress of the C.G. Project (e.g. Appendix 10); conducting
La&.nqc Proficiency Oval Examinations for UNDP (see Appendix
11, prepared by the Expert for this purpose).

For a period of three months beiween Decembder 1974 and

March 1975 the Expert acted as Depuly Project Mansger
during the adsence of My. Singh.
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CHAPTER 3

CONCLUSI ONS AND RECOMMENDATIONS

Mentified Capital Goods sub-sectors deall with during the
Expert's assignment,

During the course of the Phase 1B operation of the C.G.
Project (see bar-chart of all phases, in Appendix 12) a

nmumber of C.G. product sub-sectors were identified as
being of potential int erest to Mexico for industrial deve-
lopment, in respect of, either, the expansion of existing
indusiries, or, the launching of new industries. Phase II
of the UNIDO participation was therefore to consist in the
provisgion of individual experts, or outside consultants, who
would conduct general feasibility studies for their corves-
ponding sub-sector in order to establish the actual degree
of such polential interesit itherein.

The ten sub-scctors so identified ave those mentioned

eariier in Chapter 2.3, every one of which has already been
very thoroughly analysed and reporied upon by the expert or
outside consultants concerned, throughout 1974 and the early
part of 1975. In view of the foregoing, it would not be

useful to comment on these studies any further than to present
the summary schedule of Appendix 13, prepared by the Expert,
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showing, in convenient form, the C.G. mamfaciures, by
sub-gectior and by industrial concern, pertaining to Mexico.

Mentified Capital Goods sub-sectors still to be dealt with.
In the case of the previously identified sub-sector for Steel

 Mdustyy Plant and Equipmeni, the UNIDO expert, Mr. Chuni

L. Sengupta, only arrived on 18th June 1975 and will be on
the Joasibility study in this respect for the next 6 months.

In this very comlext, it would be appropriate to mention hers
that, in addition to being highly qualified in his own right,
My. Sengupta has come flly equipped with a very complete
kdrary of up-to date technical and operational information on
the entive steel industry and plant aspect, oblained from his
own company in India and from other sources of similay
nalional imporiance. The forthcoming extension phase of the
C.G. Project allows for the further G-months assignment of
8 UNIDO expert with regard to implementing the recommenda-

tions emanuting from the present steel industry investigation.
Snce Mr. Sengupta would be available, quite exceptionally it
may be said, to carry out the second assignment also, it is
strongly recommended here that quick advantage be laken of
this situation to enlist his further services in this vespect,
@8 an exiension of his presen assignment.

The two other sub-sectors not yet dealt with, as far as
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Jousibility siudy is comcerwed, are that of Chemical and
Peivochkemical Plant and Equipment and that of Hydraulic
Turbines. Experis for these sub-sectors have already been
appointed dbut it is feared that their assignment peviod will
énevilably encroack upon the Extemsion Phase of the C.G.

" Project which, i was intended, should start as from

September 1st, 1975,

Purther Capital Goods sub-gectors for consideration.

During the course of his work in Mexico, the Expert has had
occasion to develop a mimbder of ideas as regards further
polential industrial and trading activity developments which he
Joeols would be particularly appropriate to the country's
clycumstances. Such ideas have originated from past industrial
experience in general, from cxfcﬂcncc in other developing
couniries in particular, and from experience in New Product
Research or Product Planning, Industrial Diversification,
Specialization and Standardization.

Since two of suck ideas are closely concerned with capital
goods, either from the product point of view, or from the
point of view of the production machinery, these will be dealt
witk in the present coniext, as follows.
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3.3.1 Cold Rolled Section Forming.

This is the technique of contimuously producing metal accessories
whose dimensional emphasis is on length, but whose shape
emphasis is on sectional sophistication. Before the advent and
development of this technique in the industyialized nations, gene-

| vally speaking during the 1930's, such sections were produced

only by difficult folding methods, mecessarily restricted in
length.

With cold rolled section (c.v.s.) forming the starting matevial
ts metal sirip, slit into appropriate widths, siored in coils,
which can be of infinite length by the simple expedient of
weld-jointing the end of one coil to the beginning of the next.
The melal stvip, which can be in any kind of malleable melal,
metal alloys or metal laminates, is pulled beiween a series
of inter-fitting roller pairs which gradually roll the strip

énto the final sectional shape required.

The rolling starts with the simplest U,V, or semi-circular
sectiomal shape through the first roller pair, gradually producing
& more and more sophisticated shape through subsequent roller
pairs. The rolling can be continued until the side edges of

the original flat strip mot only are brought together in a

variely of ways, dut can even be curved around, in different

divections if required, within the interioy of the resulling
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closed tubular section shape.

The Cold Rolled Sectiom Forming type of machine appears to
be almost unknown in Mexico, and yet there is ample evidence
of the industrial need for such a production facility in the
countlry. As a typical example of a machine requirement, the
case may be cited of a DC motor/generatoy manufacturer in
Monterrey purchasing a well worn, second hand, cold rolled
section forming machine from the USA omly to make the
sector shaped copper strip used for commutator segments.
Previously, this strip was being made piecemeal by pressing
inlo sector shape precut lengths of rectangular section extructed
copper sirip; a costly time consuming and fairly imaccurate

process.

The cold rolled section forming machine will emable the
memfacturer to prepare a year's supply of high accuracy
copper segment strips, in comenient coiled form, in a matter
of hours. By itself, this would not be an economical use of
such a machine from an industvial point of view, since its
uitlization factor might only be, say, 1%. Furthermore, the
capabilily of the machine to produce very sophisiicated rolled
shapes would not be brought into tlay, since the sector shape
of & commutator segment is very prosaic in comparison. The

answer here, of course, is that there should exist in Mexico

a semi-finished product induslry providing a cold rolled section
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Jorming seyvice to all industries of the countyy, inchding |
ospital goods industries, whereby the cold rolled section ‘
Jorming machines thereof could be mainiained in comtinmous

and highly ecomomical use.

A further illustration of the need for a cold rolled sectiom

" forming service 10 be instituted in Mexico comes from the

high-cogt-ridden automobile manufacturing industry. This
industry uses very large quantities of light steel strip in

& great variety of highly complex sectiomal shapes (chassis
end dodywork members, siays, ties and stiffeners, door
window frames, channels, etc. etc.). At present, it appears
that such items are imported into Mexico Jrom U.S. A, -based
C.7.8. forming industvial services, or are laboriously
press-folded locally at a very imadequately slow rate compared
with the existing rate of demand.

In the U.K. alone, the total output of the entive cold rolled
section forming service imtﬂ‘, comprising several hundyed
opevators matiomvide, is kwown to be about a quarier of a
million tons per ammum. The lead in this industry undoubtedly
came from the U.S.A. where the corvesponding output must

be many times greater.

Thus, the Expert feels that the first recommendation he should
make at this slage must be that the possibilities of creating

an efficient cold rolled section forming industrial service in
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Mexico, of sufficient capacity io meet the mation's needs,
should be thoroughly investigated. This would enlail a

detailed survey of the c.r.s. formed semi-finished products
used throughout the couniry's industries and of the types |

such needs. Not only should this service industry be
created bul its c.r.s. forming machine needs, including
replacement and servicing needs thereto, should, ideally,
also be mamfactured in Mexico under the present capital
goods manufacturing development programme. The uswal
preliminary feasibility study in this respect might be carvied
out by the Steel Industry Plant and Equipment expert from
UNIDO, Mr. Sengupia.

Welded Tubemaking.
As in the case of c.r.s. forming, the technique of Welded

Tubemaking is also a fairly recent development of the indusirial
eva generally and it is, in fact, a side development of the c.7.s.
Jorming technique.

In its original form, that of longitudinal welded-seam iubing,

8 c.r.8. forming mill arrangement is used to fold round the
metal strip into a tubular shape prior to effecting electrically

a conlimious longitudinal weld along the seam. Such tubing

can also be produced by the hot rolling technique wherebdy the

strip is first hot-rolled inlo shape and ils edges are subscquently
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jointed by hot pusion, either edge-lo-edge, lap-jointed or
hook-jointed. Hot rolled tubing, however, should wot figure
in the presemt context and has, in fact, been completely
superceded by cold rolled and electrically welded tubing.

Fairly early on in his assigwment, the Expert had prepared
@ brief report setting out the case for conmsideration of
welded tubemaking as an appropriatc additiomal sub-sector
of the C.G. Project. This report is repwoduced in Appendis
14. In essence, the argwments in favour of welded tubes are
that they cost only about half as much as seamless tubses,
thely production time is only a fraction of that for seamless
tubes, theiy mechanical strength under 'dead’ loads (e.g.
liguid or gas pressure) is equal to that of seamless iubdes,
and, with the latest welding and finishing techniques, the seam
is indistinguishable from the rest of the tube's melial strip.

The only possidle advantage seamless lubing may have over
welded is that it is likely to be stromger undey severe 'live”

or impact loading such as could occur im deep-well drilling
since it is, in effect, a 'forged” product and therefore of
groster tempered hardness. The use of welded tubing in well
casing is, however, perfectly accepiadle.
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In view of the faclors as set out in the aforementioned brief

report therefore, the Expert's second vecoinwendation is *hat

the subject oy welded tubemaking should also be thoroughly
tnvestigated in comjunction wilh the investigation of the cold

rolled section forming subject.

Extension and_follow-up requirements on present C.G. Project.

The remainder of the Expert's conclusions and recommendations
are concerned with the essential industrial services and
administrative disciplines which should be available to industry
in geneval, but which are all too often sadly lacking in Mexico.
Now that a vivile development programme in the capital goods
sector is well under way on an official basis, advantage should
be taken of the further availability of international aid in
extensions of the C.G. Project to assist the country in setting
up an Industrial Consultancy and Technical Control acC & TC)
Directorate for the launching of such facilities, first, into the
capital goods manufacturing sector, secondly, into all other
industries of the country.

The subject of Industrial Informatics is already being amply
dealt with by CONACYT with the assistance of British PERA.
This would constitute the first industrial service division of
the proposed Direclorate, whilst the remaining services and
administrative or industrial disciplines contemplated by the
Expert would be as follows.




3.4.1 Faw Materials Anoiys.s and Control.

All industrial vaw materials inligencns to Mevico snould
be carefilly controllied on an official basis and subjected

to detatled analysis in order to establis) accuyaiely theiy

relative technical quality as well as their exploitation and

markeling cosls as compared with Jovreign sources of
supply. Where costs for Mexican raw materials are found

to be im excess of 25% above those of competing imports,

like for like as to quality, investigations into the precise
reasons therefor , and the remedial measures necessary,
should de the responsidility of an official entity of the
country.

This then forms the subject of the third recommendation
of the present veport, that a technically qualified official
organization be established to administer Industrial Raw
Materials control throughout the nation, which itself would
be the second division of the IC & TC Directovate already
mentioned.

Indusirial Standard Specifications and Qualily Conmtrol,

As in the case of raw materials, all capital goods products
of the country, and eventually all industrial products as a
whole, should be subject to strict official supervision and
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By
the UNIDO Industrial Engineer expert,
assigned as Industrial Project Planner
b the UNIDO/NAFINSA Capital Goods Project,

01921
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The views and opinions expressed herein are those of the

anthor and do not necessarily rcflect lthe standpoint of the

UNIDO secretarial. This documenl has been reproduced
without formal ediiing.
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control as (o their quality and ability 10 compere successs:l::
with corrvesponding products from tvaditional world suppliers,
swhether in home or in foreign markeis.

In order to achieve lhis, it will be necessary to set up a
thivd division of the proposed IC & TC Directoraie whose
Sirst responsi bilily would be to study the adoption of appropriaie
Siandard Specifications either of foreign or, evemiually, of
Mexican origin or adapiation. Its second responsidbility would
e 10 carry out surveillance of the Quality Conirol finction
natiomvide, dbased on the Standard Specifications it had
estadlished.

Thus, the fourth recommendation in the present context covers
the selling up of this Standard Specifications and Quality
Cowtrol authority, which would be the third division of the

IC & TC Directorate proposed.

The fifth recommendation is that @ UNIDO expert in Raw Alaterials
Comntrol, Standard Specifications and Quality Control for industry,
should bde assigmed to assist in the implementation of the third
and fourth recommendations herein, under the auspices of the
C.G. Project extension.

Produclion Planning and_Control.

With the object of achieving the highest possibdle degree of

operalional efficiency from the siart, any newly launched capital
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goals nancticcturing facilities shonld Le assis:cd {n the

installing or effective Production Planning and Control (P.P.&C.)
systems, based on the very latest procedures in such administra--
live iechniques. Such P.P. & C. sysiems should be properly
designed to cater separately for Production Meilhod Engineering,
Materials Inventory Conirol, Production Scheduling, Production
Routing, Production Follow-Up or Progressing and Production
Cost Accounting. Where manpower-intensive and lengthy
in-process times are involved, Production Scheduling shouid
include the use of network analysis by the Critical Path Method
(CPM) or by the Programme Evaluation Review Technique
(PERT).

Accordingly, by way of being the sixth recommendation herein,
il is suggested that a fourthdivision of the aforementioned IC &
TC Directorate be set up to take full responsibility for the
development of efficient P.P. & C. systems throughout the
couniry's industries, stariing with those of the capital goods

sectlor,

Here again, as gseventh recommendation, it is proposed that a
UNIDO expert in Production Planning and Control and in
Productivity Incentive Planning, be assigned to assist in the
implementation of the preceding recommendation.
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3.4.4. Scienlific Mlanazenicit,
' As in the case of the need for effective P.P, & C. techniques
to be installed in the country, their is a gemeral need for
modern scientific management methods to be injected into
Mexican industry and corpovate activity as a whole. Again,

the very topicality of the capital goods development programne
lends ilself to the inception of such methods being undertaken

ﬂn"t of all in the capital goods sector itself.

These methods would include, inter alia, plamming practices
such as:

‘ - Rouline Adanagement for secowdayy executives;

= Management by Default, based on Ratiomalized Decision-taking,

' Jor top executives;

= Management Conlimuily and Replaceability through Training
of Deputies and Delegation of Authority;

- Mdusirial and Production Policy-making, as well as the deising
of Marketing Methods, through analysis of delailed Market
Research findings and through Dynamic Product Planning;

l | - Cost Reduction and Comirol Effectiveness through rigid Materials

| Mweniory Control, Production Planning and Control, Pyoduct

Value Analysis and Value Engineering.

The above therefore forms the basis of the Expert's eighth
yecommendation, i.e. that a fith divi sion of the aforementioned
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IC & TC Dircctovaic be sc: up to iace jull vesponsibilily jor
the development and installation of modern, scientific management
techniques, fi rst in the capital goods sector, thence throughout

Mexican industry.

It is also proposed, as ninth recommendalion, that a UNIDO

expert in Management and Industrial Consultancy de assigned
to assist in implementing the above recommendation.

3.4.5. Research and Development
The basic stimulus for the instigation and perpetuation of

dymamic change and growth in mam,’factuﬂngmhy can only
I be ensured through the mainiemance of creative and responsible

' Research and Development (R. & D.) activities.

With judicious planning of objectives and precise delegation of
duties amongst vesearch staff, a well organized and generously
endowed matiomal R. & D. service is the only facility which can
create and sustain indusirial and product leadership in any field
of endeavour. This does not mean that such leadership must
apply on a universal basis. In the present case, it merely
means that the leadership of Mexico should arise from, and
apply in, the particular circumstances of this country, as well
as in the similay circumstances of other countries which differ

only in degree.

It is therefore suggested as a lenlh recommendation that a sixth
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division of the proposed IC & TC Direclorate be sel up to take
Mll responsibdility for officially promoting, coordinaling and
assisting R. & D. activities in Mexico, first in respect of
capital goods manufacturing, thercafier in respect of the entire
industrial scene.

As before, it is suggested as a fiml and elevenihi recommendation,
allied to the former, that @ UNIDO expert in Research and
Development organization, including the technique of Product
Planning, be appointed to assist in the setting wup of the R. & D.
authority for Mexico.

The R. & D. authority could be constituted in accordance with
the typical organigrama of such a service as encountered in
major corporations and specialist institutions of the industrialized
world, Such an organigrama is shown in Appendix 15, in which
it will be seen that provision is made for a Produci Planning
Junction to be incorporated.

Product Planning is the function which has the specific responsi-
dility of finding new products for a company to mamfacture.

It does this by contimuously reconciling the company's particular
experience, its peculiar 'differentiatod assets’, with the

regui rements and needs of the market.

On such a note of dynamic industrial continuity it seems perhaps
most filting to terminate the present report.
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r Ry
NACIONES UNIDAS ‘fv’ UNITED NATIONS

S

PROGRAMA PARA EL DESARROLLO CEVELOPMENT PROGRAMME

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
UNIDO 16 July 1973
ECT IN THE UNITED MEXICAN STATES

} Jobdb Descri ption
| DP/MEX/72/014/11-06/12

Post title  Mdustrial Project Planmer (Industrial Engineer)
Duration Fifteen months.

required As soon as possible.
Dty station Mexico City, with travel within the country.

Durpose of The expert will be a member of a three man team assigned
project to Nacional Financiera. The team will assist in the formulation,
evaluation and implementation of industrial projects within
‘ the capital goods sector and in the preparation of a development
programme for the sector.

E.

Under supervision of the team leader and in close co-operation
with the other expert and with the stgff of Nacional Financiera,
the expert will be expected to:

1. prepare investment projects on the basis of previously
identified industrial opportunities within the capital

goods sector;

3. co-ordinate interrelated projects and co-ordinate the new
projects with already existing similar and related
industrial enterprises;

3. tdentify and formulate additional industrial opportunities
within the capital goods sector for later inclusion
in the sector's devel opment programme;

4. assis! in the techmical appraisal of projects;
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8. assist in drawing up terms o reference for specific
project siudies to be carrvied out by comsultants and
evaluate the reports of these studies:

6. lrain counterpart persomnel.

Qualifications Industrial engineer with extensive experience in the formulation

Lengwage

oymalion

and preparation of industrial investment projects, preferadly
in the capital goods industry sector.

Spanish; English an asse!.

The Govermment of Mexico considers that the capital goods
sector could play a significant role in the couniry's continued
development efforts and in the endeavouy to strive Jor increased
export of manufactured goods. The Governnient's industrial
development bank, Nacional Financiera S.A. is therefore
systematically examining potentials for the development of the
seclor. In a first phase of UNIDO assistance to Nacional
Financiera, a team of experts has carried out vavious basic
bechno-economic studies in order to identify new investment
projects and expansions in those capital goods industries
which appear most promising for long-term development.

In the present phase I, a team of three experts (an industrial
policies expert - team leader, an industrial project planner -
industrial engineer, and an industrial project evaluator -
industrial economist) will assist in Sformulating, evaluating
ond implementing specific industrial projects in the capital
goods seclor based on the identification and selection of
potential growth industries carried out in the previous phase.
A sub-contracting fund attached to the assistance will make
possible the hiring of short-term experts and consulting
firms for carrying out specific pre-investment studies and
othey detailed project siudies.
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APPENDIX &

COUNTERFART GRGANIZATION FOR THE

CAPITAL GAODS PRGJECT:

INDUSTRIAL PROGIAMMING DIVISIOGN OF NAFINSA

wili
R

DIVISIONAL DIRECTORATE

Direclor

General Manager
Consullant
Consultant

DIVISIONAL EXECUTIV.

Manager
Sub-Manager

PITAL GOODS PROJECT
UNTERPART STAFF

Manager

Deputy Manager
Senior Mechanical Engineer
Senior Mechanical Engineey

Petroleum Engineer

Senior Electrical Engineer
Mechanical Engineer
Electrical Enginecer

Legal Adviser

Statistics Researcher
Statistics Researcher
Planning Assistant

Lic, David Ibarra Muioz

Lic. Carlos Bazdresch

Lic. Bernardo Gbmez Palacios
Lic. Juventino Balderas Moreno

Ing. Eduwardo Colin Trejo
Ing. Pablo Cervantes Ruiz

Ing. Salvador Vélez Garcia
(Formerly Ing. Héctor Castro U.)
Ing. Rafael Lépez Arce

Ing. Carlos Guerrvero Zapala
Ing. José Antonio Veldzquez G.
(seconded from CONACYT)
Ing. Roberto Herndndez Niiiez
(seconded from PEMEX)

Ing. Bernardo Fonseca

Ing. Guillermo Deschamps

Ing. Sergio Meza Heredia

Lic. Manuel Vega

(seconded from SIC)

Lic. César Morton Garza

Lic. Rodolfo de J. Haro G.
Sr. Andrés Terromes Judres.
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OTHER NATIONAL INSTITUTIONS AND ORGANIZATIONS
ASSOCIATED WITH THE CAPITAL GOODS PROJECT

$.1.C. (Secretaria de Industria y Comercio)

Lic. Juan Guillermo Becker : Sub Secretary of Industry

Lic. Gabriel Zorrilla Martinez : Director General of Industries

Lic. Jaime Alvarez Soberani : Director, Technology Registry

Mr. Kan Mariwalla : UNIDO expert, Technology Transfer

Lic. Mauricio de Maria y Campo: Director, Foreign Investments
CONACYT (Comisién Nacional de Ciencia y Tecmologia)

Lic. Gerardo Bueno Ziribm : Director General
Ing. Guillermo Ferndndez : Joint Director, Industrial
de la Garza Support Services
Penco _de Mexico
Léc. Sergio Ghigliassi : Managey, Economic Research Dept.

( Successor to Lic. Manuel Uribe)

EX (Fomdo Nacional para los productos Mamifacturados de
portacion)

FFONEl __ (Fondo Nacional de Equipamiento Industrial)

FOGAIN (Fondo de Garantia y Fomento a la Indusiria Mediang
y Pequeia)

IMCE _ (Instituto Mexicano de Comercio Exterior)
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H.E. Hargreaves. Jurne 25, 1974,

Industricl Lagincey Lxpeyi. dndastrie? Preier: Flenis, UNI /NAFINS L
Froject, Ceopiial Cuous sdasfactariag Lecclopaicn!,

FUTURE VV'ORK PROGRA)NME

Before tlie depavture of \v. H. Muegre froin Mexico, the Expert
will be asseinbling, for Mr. Muegge to take with him, thro
"dossiers' of background information (statistics on national production.
imports, exports, mamfacturers, marketing conditions, etc. etc.),
one relating to the Textile Industry, the other to the Diesel Engine
Industry. The ''dossiers’ will serve as advance information for

the CONDOR consultant organization, in the case of the Textile
Industry, and for the Diesel Engineer Expert in the second case,
prior to the start of their respective assignements to the Capital
Goods Project here.

By early July, the Expert intends to have familiarized himself

with the feasibility study reports already drawn up under Phase Il

of the capital goods project, in respect of those capital goods so

far identified as being appropriate for mamfacture in Mexico. This
will enable him to enter into techn'ical discussions with all prospective
parties interested in participating in any such new local mamufacturing
ventures in the future.

Further visits to Mexican indus tries throughout the country will
continue to be carried out in the company of individual experts and




their counterparis, - ¢ pouyolelc. ks will e jor le poirpbose

of identifying significantly repeated unsatisfied needs in capital plant
and eguipment, sia.dard parls, or coiiion se:i-finished coinpoucils
end metalware, w ich do not necessarily fall 1:ithin the tmmediate
orbit of any individual expert. Such needs may arise either from
the point of view of the mamifacturer, or from that of the users,
and in' any type of industry. The example may be cited of the

case of the Cold Rolled Section Forming type of machine, which

{s almost unknown in Mexico, but which has reached a peak of
development and popularity, both in itself and in its products, in

the highly industrializsed nations within the last decade or so. In
one instance, a mamifacturer in Monterrey had purchased a well
worn, second hand, cold rolled section forming machine, to form
in contimious copper strip the sector shaped section, very prosaic
Jor such a machine, required for DC motor/generator commutator
segments. In another instance, an automobile mamufacturer

d.a,a@ user) required large quantities of light steel sirip of a
highly complex sectional form, which is ideally and most efficiently
made, especially on a bulk supply basis, by a sub contractor operai-
ing cold rolled section forming machines (as yet non-existent in
Mexico), instead of by press-folding machines,
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4.

It is anticipated lhat lhe Expert will probably be travelling

away from Mexico Cily in the above contex! for periods usually
of one week, perhaps once pev wionth, and that such travels inay
continue for as long as there remains on the project a UNIDO
technical expert lo be accombanied, i.e. possibly into the early

months of 1975.

In the periods belween provincial visits, the visit reports will be
drawn up as appropriate, the findings will be analysed and colated
with other findings from other visits, and supporting data and
statistics only available in the capital will be oblained and used in
the analysis. Recommendations as lo further capilal goods
mamyfacturing possidilities uncovered by the above procedure, will
de put forward in individual report form, whilst parties potentially
interested in contriduting lowards the exploitation of such possibdilities,
national or international, will be comiacted.

A further service in the above context which the Expert will ’
provide will be to draw up summaries of visit information oriented
towards each of the areas of interest of the technical experts slill

o come, so that each of lhese experis will have advance information

as (o which industries are of particular interest to his own field

o activity.

- ————— e s 4 e 7



u.——-—-——-—u———-—-—

8.

4.

As the final objective of Phase Il of the capital goods project,
the programme of imtroductory market surveys and investigations
o local conditions and legislation abroad will be carried out by
the UNIDO Project Manmager and the Expert probadly in November
this yoar, subject to cowfirmation later on. The object of this
programme will be to assess the expor! possibdilities of capital
goods projected to be mamfactured in Mexico.

s ovder to estadblish the relative importance of presemt
export markets as far as Mexico is concerned, the figures of
total expori values to the various cowunirics of interest, for 1971
and 1972, have been used as shown in columns (a) and (b) of the
Jollowing table. Column (c) of the tadle shows the individual
mumbers of working days estimated to be required for the visil
to esch coumtry. Column (d) shows the calendar period estimated
to de necessary lo survey each of the itwo groups of countries to
be visited as well as the total trip period required.
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Couniry lo be visiteu Exporis fron: liexico Work davs Calendiar,

Jor Export Market in \illions of U.S. 8 on Smrvey Period,

Survey. 1972 1972

Chile 20,3 17.6 2

Argenlina 16.7 14.8 2

Urnguay 1.9 2.0 0

Paraguay 0.6 0.7 0

Brasil 25.9 33.8 b |

Bolivia 0.4 0.4 0

Ecwador a.9 3.1 |

Colombia 12.4 17.8 ]

Veneznela 24.6 38.5 ]

Costa Rica 5.7 9.2 |

Bl Salvador 4.0 5.8 )|

Guatemala r.9 13.0 2

Honduras 2.4 3.3 1 1 1/2 wecks

Nicaragua 3.2 4.2 |

Panamd 8.7 10.1 1

TOTAL CALENDAR PERIOD 4 weeks.

E——

* Sowrce of Information: Amwario Estadistic. del Comercio Exterior

/plm,

de los Estados Unidos Mexicanos, 1972,
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APDPLINDIX S

0 e Cring o (e
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Fetro

UJ‘\']DQ/I‘\'.&FI,\'J‘.\ CAPITAL GOODS
PLOJLLT,

O0LING AIDS & METALWARE
CCLSSORIES SULSECTOLR.

STANDARD ITEMS.

Drills; laps and dies; standayd punches;
punching blocks; turning and grinding
mandrels; bushing reaniers; guide
bushes; clamps; V-blocks; calch and
ejector pins.

CUSTOM-MADE ITEMS,

Punch holder plates; match plates;
plunger retainer plates; templets and
slencils; healing elements.

STANDARD & CUSTOM-MADE ITEMS,

Jigs; tool and work fixtures; gauges;
profile tools and cutlers; matrix plates;
fndex plates; pivots; mould and core
cooler filtings; paltern and core box
elements.

PROYECLO ONUD!IAFINSA DIS
LlL. Vi 00 Covrid L.

SUBSECTOR DE AUNILIARES I'INRA -
MENTALLS Y 5 ERUATLS DE 150
GENLILLL.

PIEZAS CORRIENTES.

Taladros; macluelos y terrujas; prn-
gones norinales; bloques de puinza;
mandyriles de loino y de rectificadoia;
rimas de buje; bujes guia; sujetadoircs;
bloguies en V, pasadores de relenciéin
y expulsion,

PIEZAS ESPECIALES.

Placas porta punzones; placas de
emparejay; placas rclenes de buzos
émbolos; templeles y plantillas; ele-
mentos calentadores.

PIEZAS CORRIENTES Y ESPECIALES.

Gufas hervamienta; porta herramientas
y soportes de montaje; escantilloncs;
herraimientas pevfiladoras y coriado-
ras; placas matriz; placas de indice:
pivoles; dispositivos para enfriamicnto
de moldes y machos; eleimentos para
cajas de molde y corazén.
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Visit/Interyview Retort

Dute: 15-8-7
Concern visiled: 1,E, M, | Acli or _Electrical Plaul
Addyess: Tlalnepantla, Edo, I ff_;{z v _& Eguipnient
e Mexico Tele/ e _565-69 =00

Yisited by: H.R. Largreaves.  Accompoiied by: ' Sr. S. Galran, estingiousc
U)\IDO Industrial Eng. dng D E. Eartrau,

S. Vélez (NAFINSA) Weslinghouse
En‘i Balderas (NAFINSA)

Persons _Iug. Rejnal??E Fresse  Designation: Manager Electric llators

conlacled: —Engineering Depl. I E.)i.
“Ing. Luis Mariin Cuellas _Manmager Electric Motors
—LProduction Line. [ E.M.

As Weslinghouse de México are pariners of IEM, Ing. Véles had
arvanged for us to be taken to the IEM Works at Tlalnepantia by his past colleague
@nd friend, Sr. Galvdn, the District Manager, Power Systems, Westinghouse
de Mexico, accompanied by My. Bartram, Contracis Management, Gas Turbine
Systems Division of the same company.

In the joint interview between all the above persons, lng: Vélez
Sirst of all introduced the NAFINSA-UNIDO Group's Caﬂm Goods Project and
its objectives, as well as the type of technical and market fmformation which
the Group was hoping to obtain through the enthusiastic and unstinted cooperation
which the IEM directorate had promised to provide. In this conmtext, the subjects
of particular interest are the prospective manufacture in Mexico of large electric




motors, as well as possibly other rotating electri c machines generally, and

also of large extra high voltage, porwer transformers,

The writer then elaborated on the precise type of information
which the C.G. Project group were seeking, in the form of basic examples as
to the relationships belween essential technical specifications, shipped weights

and market valwes, both in the past and at present day levels, particularly as

regards large and very large electric motors in the first instance. Such
information would enable the C.G. Project group to convert the strictly customs
orien ted import statistics whichexist profusely, into the highly meaningful
$mport data of a technical, physical and market demand nature, which is so
Jundamentally necessary to the C.G. Project Group for the process of accurately
Jorescasting the nation's ncais‘thcrcto, in the future.

Ing. Fresse replied that IEM were indeed extremely interested
in the C.G. Project Group's activities and would do everything in their power
to facilitate the obtaining of the above requivements. He also reassured the
meeting that from the facilities and the know-how points of view, IEM were
eminently placed lo provide such full cooperation now and as regards possible
mamifactuy ing developments eventually, and that the service which the C.G.
Group were providing the nation in respect of the present investigation was a
matter for which they were to dbe congratulated,
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Ing. Fresse then went on to describe some of IEM's
mamifacturing operations in regard to large electric motors generally. The
largest electric motor manufactured so far by IEM was of 1 600 H.P, in the
8-pole version, equivalent to 3 200 H.P. in a 4-pole version. There is no
technical or physical difficulty whatsoever as regards IEM manmufacturing
sven larger motors up to, say 10 000 H. P, if the market demand, which the
C.G. Project Group is investizating, so prescridbes. The main technical
inconvenienc e im this resfect concerns a point which fully endorses the
findings of the C.G. Project Group's expert in foundrywork as to lack of
top quality production of castings in Mexico. This refers to IEM's motors in
the range mo larger than some 400 H,P. whose casings are composed of
cast iron segments bolled together., Because of the quality unreliability of
these nationally produced castings, the very stringent Impulse Testing in
accordance with NEMA and other worldwide standards camnot be safely applied
to such cast-frame motors without serious risk of cracking some of the
castings. Fortunately, as testimony to the very arduous maiure of the Impulse
Testing Standard, IEM have never experienced any such ‘cracking as a result
of actual op eration in practice, for which reason the generally accepted
Impulse Testing Standard is simply overlooked,

It will be appreciated, however, how much this fact will militate
against the exportability of the motors comcerned.
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4.

The visit was wound up by an inspection of the complete
plant, under the guidance of Ing. Cuellar, Manager of the Electric Motors
Production Line. Sight of the plant confirmed the advanced state of IEM's
technology and mamifacturing expertise, especially as regards the larger
types of electric motors and power transformers where labour artisanry
in coll-winding and assembdly particularly comes to the fore.

In this last respect, it was gratifying to note that the
consideradble ai'ea being taken up by the series production of small motors
was due to be given up to provide more of such space so appropiate for the
menifacture of the large wunits,
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- 4 - APPENDIX 84

SBCRETARIAT OF THE NATIONAL PLAN FOR SCIENCE

AND TECHNOLOGY

and commentary by H.R. Hargreaves, UNIDO Iidustrial
er, on lie Report ot ihe Coinitiilee on Couswier
Durable Goods and Capital Goods.
Wune 5, 1975)

12 working sessions were held by the Committee in Febd/Mar.1975.
The objective was lo siudy the Scienlific and Techiological
dnvolvement of the couniry in the manufacture of such goods.
Capital Goods wwere to be the main theme.

Definitions were given as follows:

Conswmer Durable Goods:

Those which serve directly to satisfy mecessilies and whose
consumption does not imply immediale destruction.

Capilal Goods:
Those which are not_directly or immediately applicadle to the

salisfying of a necessity, dbut which are used for the eladboration
of other goods or services.

Capital Goods-29 sudbsectors of machinery and equipment (divided
between '"electrical” and "mon-electrical , used by the productive
systems of the counlry, were idenuﬂod by the committec, but
these only refer lo imporied goods.

Afler the foregoing, covered by only one page of iniroductory
text and one page of lext under Chapler 1, some general statistics
as o the progress of all the national industry, irrelevan! in the
presenl conlext, are given. Chapler | continues with a collection

of graphs and tables showing the siluation of the Domeslic
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Appliance mamfacturing industry and consumption thereto in
the country but no text of explanations or comments is given -
én this respect. The only reference to the situation of the
Capital Goods industry deals wilh the projected imports
shereof belween 1976 and 1980. No survey of existing Capital
Goods manufactures is made, neither are theve any
recommendations at this stage as to which new capital goods

uqnijacturing industries should be established.

Chapler 11 plunges directly into a plea for encouragement in

the esiablisiment of proper Research and Development (R.&D.)
Macilities for the expansion of capilal goods manmufactures.

M 48 stated that there is no progress in capital goods manufacture
because there is no R. & D. thereto, also that theve is no

R. & D. activity because there is practically no capital goods
manufaclure. The inference i) that only the establishment of

R. & D. facilities will break this vicious circle. In point of
Jact, the contrary is the case: the establishment of more capital
goods manufacturing industries will foster the growth of more
and better R. & D. facilities in Mexico. It is, indeed, normal
and appropriate that such new industries should in fact be
launched and supported by already developed  foreign technology
én the first inslance. Thereafler, il will be up to the local

Applicd R. & D. function aloae to adapt sucl: lechuologies and
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onsuing producls more precisely, not only to the particular
needs and circumstances of Mexico, but also to those of the
Latin Amevican neighbours with whom Mexico, more than
the distant developed countries, is well familiar,

Chapter lil deals swith the Information Services for industry
existing in the country. Libraries for published information
are loo few and their. material very inadequate. Also, there
és mo coordination or communication between such libraries.
N is stated that the Information Services have ceriain
characteristics which are specific to Mexico, i.e.:-
1. The greater part of the transfer of written knowledge is
effected through the technologically specialised foreign
pariners lo theilr associates, affiliates or licensees in

Mexico. No doubt this is true but it is certainly not peculiar

to Mexico only. Every developing country in the world is
dependent industrially, at least initially, on ils partners of
the developed nations until it develops its own skills
appropriate to itself, India l;cing a notable example of this
. objeclive being successfully achieved.

3. In general, such sectoral information as is divulged is not

up o the technical level which has been reaclied by the

docal industries of the particular sector. If lhis is the case,

the local induslries themselves are to blame in not taking

the initialive to "go oul" after the information they need,
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themeselves. This is akin lo the siluation of the
unsuccessful salesman who sits back wailing for customers
to come to him instead of going out inlo his marke! to

find his customers himself, as does the successpul salesman.

Given that the transference of knowledge is effected through
techwological pariners, 'mostly” (as quoted, instead of
“entirely') foreign, nearly all existing publications arve in
Joreign language, mainly in English. This is a particularly
Jutile 'dleat” since the situation referred to has existed
worlwide ever since the "indusirial revolution", Even the
éndustrially advanced latin idiom countries such as France

and Italy have always had this problem. The only constructive
solutions are: (1) translate from English for whatever) to

the language requived (2) learn English.

Technical studies published as a result of R. & D, carried

out have little or no circulation in the industrial medium

wor, for that matter, in the academic medium.

As for point 2 above, this is a question of the media concerned
having 1o 'go out” and obtain such tecimical studies themseives.
I is slated that, in gener:al (this expression occurs no less
than 4 limes in 2 1/2 pages of lext), the transmission of
Informalion belween industries of the same sector, between

groups of investigators, or between lhese last and industry
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as & whole, is almost non existen!. This is bravely
altributed to "our (Mexican nationals') own characteristic
tdiosyncrasy and to our existing level of develotment',
Perspicacious as the foregoing observaltion may be, some
consolation may be derived from the fact that, again, the
attitude referred to is not solely peculiar to Mexico. In
Juct it applies most sitrongly in the whole of the Latin
American conlinent, ils three main manifestations deing: -

@) Fear and suspicion of even innocent competition,
this being invariably treated as a sly enemny
tnstead of as a stimulating challenge.

) By extension of the foregoing, acute insularity
@solationism) of individual indusiries, even amongst
Jellow members of the same trade or industrial
association.

(¢c) Averseness to laking and ;m"plem enting decisions
based either on caiculated risk or on norma
dusginess risk.

CONACYT's present commitment in relation to Capital Goods

68 to publish (in June 1975) the second cdition of the Collective
Calalogue of Periodical Publicalions. In conclusion on this
subject, it is stated that although there does exist information on
Capital Goods in some libraries of the country, there does not
exist any form of service actually communicating such information

lo industyy. CONACYT is sponsoring a National Iiformalion

System which will include various specialized information centres

(presumably this is the main area of Brilish PERA's coopcration



with CONACYT).

Chapter IV purpots to deal with the tyavsmiss:on of knowledzc.

However, it stales that there exists no orgaviized system for
ddentifying the tecinol ogical requirements of industry, This
appcars to be trrelevant to the present context. since, presuinadly,
tndusiries should, and do, come forward with their own requiremen’ s
i CONACYT's "question and ansicer" service. It is stated that
there is no cooperation between the private and public sectors

and that these do mot participate in economic and industrial
Plaming on a national scale.

Buvidently, the previously mentioned insularity of individual
ndustries is directed just as much against government authorities

or national commissions as against all other industries. In

&fect, the report is promoting CONACYT as the techno-sgcientific

coordinating entity in the foregoing respect, and in respect of the

lechnical assessment of patents and their adaptation to national nec:s.

Chapler V attempls to establish the relationship of the capital
goods sector with the econoniic systenm of the country, The
value of such an exercise would appear to be of academic rather
than practical value. A further classificatior of capilal goods
into two main groups, (a) "made to measure' goods (plants),

(b) series produced goods, is put Sorward mainly, il appears,
lo differentiate between those goods (a) which normally require a

high degrce of roveiga technology bavticipation and those (&) wnich




may fall entively wiilin the exisiing technological cepanilitics

of the country.

The apparent preoccupalion of the report with the distastefulness
of foreign technological participation is further stressed il

the presecntation of a somewhat random list of "national"products
shorwing the degree of such participation each product requires,
expressed as a percent value. This information is obviously

of @ somewhat arbitrary nature and therefore of dubious value.
The main point here is that foreign technological participation

per se is ceriainly not injurious to the country in the first

inslance, indeed it is an unavoidable prerequisite to the SJounding

of & wew industrial activity which has alreqdy reached an optimum

slage of development elsewhere. Nevertheless, what can be
injurious to the counlry in some measure is the unnecessary
perpeluation of such technological dependence on foreign kuow -hou.
The remedy in this respect, however, obviously lies divectly in
the hands of the government controling authority, the maintenance
of whose complete initiative in such matters is absolutely inviolate.
Undoubtedly, there is a national need for the intervention of an
organization such as CONACYT to protect the country from any

such lechnological exploitations, through its ability to practice

scienlific and technical surveillance as regards the optimum use

of all national resources, whether technological or ecological.

"Anexo 3" is an interesting exposé, lhough asain vather long




swinded (17 poosy, o5 pozonTe e oFf Cote ar enisting instili oz
and goveviineit legisiation on science awd techuology in ihe
countyry.

Here, the delcterious effects of tiports protectionism, fiscal
Jranchises, decentralization incentives, Regla 14 of the General
Tax on lnports, aid the LISR sclicine of accelevated depreciatious,

are idcutified in full, bul asain, no guidance s given in the way

of cﬁe!f—out recommendations as to how the situation should be

vemedied and by whom, On the other hand, the entirely beneficial
effects of CONACYT and ATISA intervecition in the country's scicace
end leclnology interests are, understaidadly, played up with
vigour.

Chapler VI purpots to establish the relationship of the capital
goods sector with the educational system of the country.

The case is forcibly made as regards the chronic scarcily of
Mexican graduate engineers to supply the requirements of the
counlry's industry as a whole, let alone that of the Capital Goods
éndustry. It is pointed out that only 10% of university entrants
aclually succeed in graduating, this being due in equal measure
elther to abandoiment of studies or to examination failure.
Purthermore, such as the supply is, the quality is not of high
stawdard. In the UNAM, for example, oul of 3 200 mechanical
enginecering sludenls, ouly 20 are regislered for Master's degree

fo.6%) ard ¢ mere 5 for Doctorates (0.16%), whilst in clectrical




enginecy’inc 30 arve vccistered rov dester's degree 1.5 an’
mone for a Docloriic,

The first comment to be made here is that, in view of this
unhappy cducational situation, the lamcit as regards the extent
of technological "importation’ seems to be somewhat misplaced.
Secondly, a further lament is made regarding the lack of
cooperalion between industry and the academic centres.

The 'Eomment in this case is that, apparently, neither indusiry
nor lhe academic cenlres have much to cooperate with !

This .mbject of education, and its deficiencies, is spread out
over no less than 45 pages of text, graphs, schedules and tables
dealing with students’ performances, professorial lurnover,
fncidence of courses, etc. elc. etc.; in other words, a prime

example of 'labouring the point' !

Chapler VII gives a summary of the results oblained from Capital
Goods studies already carried out. The studies quoted are those

of the UNIDG/NAFINSA Capital Goods Project and a follow-up

study by ATISA based on the former. The ATISA situdy apparently
eslablishes an order of priority in accordance with which it is
said the Capital Goods sectorg should be deall with. The basis
for such priorily order is not stated, but it is assumed this is maiii.
according to decreasing values of imports. The next operation
in this study was to estadblish an order of impor'ance as lo lhe

tnvolveinent of lechiological industrial disciLlines, as follows:




Swbject

UNIDO Job Description

Counterpart Organization for the C.G.
Project

Other national institutions and
organizations associated with the
C.G. Project

Report on Future Work Programme

Products in the Tooling Aids &
Metalware Sub-sector

Project and Staff Information sheet

Example of Visit/Interview Report

Re port”Consumer Durable Goods and
Capital Goods) etc.

Commentary on independent consultants’
report

NAFINSA promotional article

Example of visit from International
Organization

Marking Sheet for Language Proficiency
Oral Exam

Bar Chart representation of C. G.
Project

Summary schedule of C. G. mansufactu-
res in Mexico

Welded Tubes in relation to the C.G.
Project

Organigrama of Research and
Development Organisation
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Foundryicork

Porging

Coining, or die-pressiork

- Machining

Welding

Beal trcatment
Al the same time, il is stated that the involvement of the
techno-administrative discipline of Production Engineering
(Planning and Control) is a necessily of prime imporiance
gommon to all industrial activities. This is an incontestidle

. Jact and it is preciscly in this area that the future role of

CONACYT will come to the fore.
There also seems to be little to argue with as regards the
technological order of priority adopled except lo say that perhaps
insufficient siress has been laid on facets of the industrial
"mage” particularly appropriate to Mexico, i.e. those of labour-
inlensiveness, heavy-product handling ability, and important
maemal-fabrication content. Bearing in mind such considerations,
it is felt that the following order of priovilty should be move
appropriale in lie case of Mexico:-

Foundyywork

Forging
Heal treaiment

Welding
Coining, or die-presswork

Machining




Tie fournaryiwork i o'y is seid to Lo deficion I bice s oy

of foundyy tcchmicians, in the productivily of ils opevations anl

in the qualily of its work. The Rcport estimales that the
technician's shorlfall amounts lo 3800 wen, whilst that of lic
Mneers amouwnts to 450 men. The areas most affected are those
of production equipinent oﬁemtion, selection and use of equipment

and machinery, process control and quality control.

Thc.Mnction engineering fmctions in Mexico are said lo be
short of 2300 men in lotal. The Report estimates that the
deficiencies in Engineers and Technicians in the mcst Hinportant
Junctions, are as foliows:-

Punction Deficiency

rox)
@) Production (nethod) planning: %’ men
®) Production equipnient
operation and supervision: 1100 men
f¢) Production (scheduling),
control (and follow-up): 280 men
men

BEMARKS:
1. It is assumed that the functions shown in dbrackels above,
were inlended to be included.

3. It should be noted that function (c) is, essentially, of fairly

i
i
I
I
I
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non-{echnical commitment.
3. The above lotal of 1630 men in production adminisiration
leaves a balance of 2620 men out of the staled overall tolal

of 4250 (3800 technicians + 450 engineers).




Presumabdly, this balance is to dbe employed in the functions
of qualily control, maintenance, design and sales engineering,
etc. but it is fell that the figure is somewhat high Jor such
"ndirect” type of executive staff, as compared with the above
Agure for the more "direct" type of lechnical staff,

The forging induslry in Mexico is said to be in a good slate of

- development and is not unduly in nced of outside technological

@ld. This is largely due to the fact that by far the greatest
wser of forgings is the automotive industry which has, of course,
developed its own advanced methods and standards over a long
period of time. The next largest use of forgings is in the
making of impact and culting tools where hardness and strength
of steel are of paramount importance. In this case the technolo-
gical content is minimal so that the industry is, in effect, quite
self sufficient. In spite of the foregoing, the report states that
the industry will have a requivement of 1961 average type

Sechuicians in the period 1975-1980, It will also need lo have

&ccess lo technological information concerning the following:-
Equipment and tooling for cold forging
Aulomation of forging operations
Degasificalion of forging ingols
Tempering and heat lreatment of large forged pieces
In addition to furnishing the above information, any industrial
consultancy instilulion established will need lo firnish the following

services in the fulure:
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Selection and engineering of forging equipment

Operation of forging ecquipment

Tooling design work

Maintenance of forging equipmm..
The repori follows with a complete cofy of ATISA's study
veport of 21 August 1974 on the establishiment of a priority
sequence for the giving of aid to the relevent seciors of the
oapital goods industries.
M"rcport is of a rather pedantic nature due to the fact that,
although it utilizes a well recognised malrix method of making
lhe-to-like comparisons, it does not press the method to the
extent of arriving at a large number of "bi-nominal” or
"yeg-no'" comparisons. The result is thal a relatively small
mumber of coniparisons, as to the rating of capilal goods sectors
Jor priority treatment, are made through the use of a number
of fairly arbitrarily selected "10-points" concepis. Further, as
@ prodable resull of having allocated ranges of 'final points
valings' to the groups of capital goods sectors treated, the
overall priority order arrived al shows the peculiar trail of
Maving priovities 2 and 3 unfilled, i.¢. there is a lst priority
end a 4th priovity, on down to 10th priority only, bt no 2nd
and 3rd priorilies !
As no less than 29 individual capilal goods products have becu
considered for priorily trealment, ihe priority posilion of eacl

with respecl to the others should have been indicated quile simply




by @ mumber from 1 to 29, e.g. as in the case of Appendix 8A(2).

The next section of the report is a 27-page study on the
Miernational Market for Capilal Goods, extracted by CONACYT
staff from a work by Fermando Fajnzylber. The authoy examines
the dymamic posilion of the various capital goods supplier
couniries and organizalions worlwide through the published

statistics from the developed countries as to the movement
of the supply and purchase bj capital goods by each such country.
Relative "supplier efficiency factors’ are developed, based on

the ratio of capital goods value supplied (i.e. exporied) to that
veceived (I.e. imported) and it is contended that such factors
constilute a valid indication of the extent of overall technological
capacity each developed country possesses.

Since the foregoing supplier efficiency factors are only dased
on trade slalistics between developed countries, the report ncxt
endeavours to rclate the value of each developed country's
lechnological capacity to the requirvements of under-developed
couniries. This has been done by comparing the percentages
In which cacl industrialized country's capital goods export
pariicipate in the equiping of the under-developed countries.
Examples in such respect are:- (he U.S.A. participales in

this way to the cxtent of 0% of the tolal capital goods impoits
value for all developing counlries, whilst the equivalen! proporiion

for each of Wesl Gervmany, Japan and the U.K., is 15%. If




She same participations of France and lIlaly are taken into
account, then the total participation of these 6 countries alone
is 903. |

Whilst the foregoing analysis appears to estadlish the four or
84 *» couniries mentioncd as the dbest suppliers of capital goods
and lechiology thercto, lo the underdeveloped counirvies, it
also establishied that the main motivation for such supply

up&bﬂity appears to be the intertrade of capital goods supplies

belineen those developed nations themselves.,

N 18 thence concluded that the mature of the capital goods, and
@f the know-liotw thereto, available, also appearsto be essciiially
@ppropriate to the condilions and circunstances of those same
developed countries and not of the underdeveloped countries.

This is an over statement of the case since there are undoubtedly
counlless instances of lechnologies being specially '"customized" -
fo swil the condilions of the receiving country. Ideed, one of
the sirongest compelitive atlributes a supplier can display is his
adilily and willingness to adapl his technology and his plant supply
to the very bes! advaniage of his undey developed client country.
B is furthier stated in lthe repor! that the basic technological
effor! towards this adaptation of teclmology must be provided by
the interested wnder developed country. In praclice this is not
usually the case, but what does Lappen is that the under develo-
ped counlry can be lhe firm promoter of such effort or ihe byl

of the sithlicy, who is obriously, at lcast in the fivsl insleics.

. .
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Juy better equipped to produce the technological effort requived
than is the under developed country. However, this is wot ic

oay that the under developed countyy should not cooperate all
the way with the supplier in this rvespect, to such an extent
that, evenlually, the under developed country will estadblish
fiself as the expert in its own adaptation of the fechnology.

The -report goes on to say that it is more in the interest of a
developing country that the purpose of an international supplier's
&ffiliate in that developing country should be to supply export
markels as well as the internal market. This is an obvious
tywism since the whole basis of selling up any industry anywhere
should be t; supply as_many market needs as possible, including,
of course, export markels. "

The fundamental conclusion of this somewhat labouring treatise
@5 pages) appears in the last half page thereto. It is that
developing countries, Mexico included, must not "sit back and
wail" for suilably adapted techno.logies o come to them but must
80 out and get them for themselves, following their own conducted

gystemalic explovalion of all the possibilities thereto.

The next individual report, included in the present CONACYT
overall report, deals with the transference of technology in the
axlomotive industry. This is a subject entirely on its own

which is of no immediate interest to the capilal goods programme
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a8 presently conceived; thevefore it will wot be conunented
upon further al lhis stage.

18. The last section of the CONACYT report gives the ensuing
Recommendations with which we are in general agreement excepl!
where commented upon otherwise. The Recommendations can
be summarized as follows:-

+ 1. Studies already carried out to be implemented.

3. Purther dctailed studies required Mmot specified which;
to be carried out by '"lechnological' participanis?),
fwvolving assessment of: -

= home market

= present mamfacturing capability and capacity

= Juture mamfacturing capadilily and capacity
roquirement

= export markels

= fulure technological requirements.

" Qommen!t: All such studies in sufficient detail for initial promotional
purposes have already been carried out for Heavy Power Trans-
Jormers and Swilchgear, Heavy Botlers, Diesel Engines, Machine
Tools, Heavy Sophisticated Foundrywork, Pumps and .Compressors.
Bleclrical Insulalors, and Gears, Spced Changers and Forgings.

3. Create a centralized straiegic planning orgarizalion j,or
the capilal goods scclor, involving the establislnent of
incontrovertible priorilics as lo gencral (realiment and

supply of lechnological aid lo the indusivies selected,



since all aid required cannot de supplied simultaneously.
Lomment: The ATISA report om such priorilies is very comiroversial.

4. The strategic planning should bde in 5-year stages, to an
overall extent of, say, 25 years, and laking inlo accoumt such
Mclors as, "amongst others':-
= axhaustidilily of mtural reserves
- the prodlem of pollution
- the geographic di stridution of new capital goods
producers.

Comment: Since the above factors apply to all indusiries with wo
exclusivity to capital goods, the following "amongst others"
Jaciors are the most imporiant in the present context:-

= positive identification and utilization of particular mational
"d{fferentiated assets” (s.g. climatological situation,
‘goograplic localion for suilable exporis, particular
nalural rcsources, economical labour availability, eic.)

- ouyveying and ideulification of specific activities, skills
and experience forming part of the particular "wational
indugirial image"” (e.g. accent on "one-off” heavy
Jabricational space-requiving work, as opposed to smaller
flem series production factory work, involving heavy
steel platework, skilled welding, acctylene culling, etc.
"yard" as opposed to "factorv' constiuctional and

ereclion work, generally "wan-power-intensive”. Also,
g A
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" oveninally, heavy sophisticated foundrywork.)

8. Create a permanent Interinstitutional Committee composed
of representatives from Public Orpanizations, the Educational
8eclor, the Scientific and Technological (System) Organization
and ’tkc (Privale) Industrial S¢étar, o act as consultancy
euthorily as regards lecinological and scientific policy-making
Jor the Capital Goc;da Seclor.

ment: I our view, this should also deal with the overall deve-
lopment and pational economic policymaking of the sector
(lherwise, who else will do this?). The report suggests that
sub-commiltees should deal only with overall development aa;i
nalional economic policymaking of the sector, but this is wo!
Joasidle since these last are quite inseparable from the technolo-
glcal and scientific considerations.

6. Create a techno-scienlific organization, which could be called
@ "Capilal Goods Institute”, capable of:-
@) providing technical assistance in the transference and
adaplation of 'echnology;
®) carrying out Applied Research into specified aspects
of capital goods mamfacturing developments;
) difusing technical information (vepelition of @) above)
and "teclmological prospecting” on behalf of national

produccrs (repetition of M) above);
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CHAPTER 1 . ¢
ODUCTIO

Purpose of the Assipmment
According to the UNIDO Job Descriplion, as reproduced in

Appendix 1, the purpose of the Capital Goods (C.G.) Project
is to formulate, evaluate and implement the selting up of
new "immal manufactures within the capital goods secitor
and o prepare a development programme for the sector, in
Mexico.

The assignment of the Indusivial Project Plamney, Industrial
Bngineer (hereinafier referved to as the Expert to differentiate
him from the mumerous other UNIDO experts) has beenm to
ensure technical coordination deiween the various industrial
subsectors dealt with and to examine the technical soundness
of the feasibility studies undertaken by individwal UNIDO experts
and consulianis.

At the same time, technical assistance in the work of counter-
paris and other authorities connected with capilal goods, would
be carried out as and when requived.

The Expert's assignment began on 15th April 1974 when he
travelled to Vienma for his bdriefing session. The present
employment contract with UNIDO therefore terminates on 14tk
July 1975,
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' M coordination and execution of activities towards

l o euality ccntrol and the establishment of nationally

l eccepled siandards in the manufaciure of machinery
end equipment generally and capilal goods in particular.

l Lomment: Ralher than create a separate "Institute’ as vecommended

l . above, we suggest that @ gsection of CONACYT could best

be created to deal with these aspects.

H
.

f.  Re-structure the existing fiscal measures in ovder to
harmonize them with, and orient them towards, the expansion

roguivenents of national industry as a whole.

8. Train engineers and technicians particularly in the field

of capital goods technology and manufactrre. In this respect,
the priorities as to the correct sequence of lreatment for

clﬂw goods sub-scctors should be strictly adhered to.
Purthermnore, any new educational instilutions for such purpose
should develop their own training curricula eatively in accordarce
with nalional industrial needs. They should not be made to
slavishly follcw the existing curricula of the UNAM or the

IPN which are manifestly inadequate in the field of capilal

i goods.

Postgraduale specialisalion courses should de instituted and n:ore

Jellowships abroad should be crealed.

S. Based on aclivilies already in progress in the counlry
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velating to metal-mechanical and mackinery mamfacturing

indusiries, the commitiee recommends that the following

programmes and organizations bé supported as promoting the
stvengthening of the sector's technological infrastructure and

the integration of cuch‘ infrastructure with the user industries.

@) Sxpport the CONACYT-UNIDO project as regards the
investigational infrastructure and the technological
services for the machinery and equipment manufacturing
end capilal goods sector.

& Swpport the development of ATISA as the entity qualified

- 80 provide, adapt and transfer techwology for this sector,
fovolving that entity in:-

= technical prodlem solving;

= dovelopment of production engineering methods most
appropriaie to the country's circumstances;

= &cling as supervisory consultanis in the setting up
of capital goods mamifacturing plants;

= oslablishing itself as the medium for the technological
development of those other industrial sectors which
coniridute lo the manfacture of capilal goods.

&) Support INFOTEC as the organization for the promulgation
of information and industrial intelligence, so that in

conjunction with the specialised centres associated with

the capital goods indusiry, it can apply this service to
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the technological development of suck industry and to
the M.w of an apropriate development strategy -
oversll.

M) Combine the efforts of the above mentioned three
fnstilutions iulb one directorate (could wot CONACYT
fiself de the coordinating common divectorate?).

(o) Mahke fiull use of the Public Sector's purchasing power

@8 & promotiomal instrument for the development of
the Capital Goods National Mdustry.

Pingl Sonmarised Comment

j Yory generally the report is somewhat gubjective in that it dwells

" oveymuch on all the circumsiances inhidiling the development of capital
goods industries without giving full objective and divect recomniendations
&8 to how such inhiditions should de remedied and by whom.

The report gives the tmpression of tending to promote the qualilies and

l atiyidbutes which CONACYT, ATISA and INFOTEC should have, as well

a8 thely indispensabiiity to the country. While this "commm;tator"
ewtively agrees that the stated functions of these entilities are, indeed,
indispensabdle to the developmnert of Mexico's capital goods industry, it
s felt that such a promotional slani should have been tempered by the
Injection of more construciive recommendations as regards the roles

of other authorilics and instilutions.
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ENDIX 8A(2
conld.

1.
Pesos Total Loaded
Capital Goods Categories ;10000 :‘0‘;‘: 2a) D) 2C) pouss  priority

-7l -

A. Power gen.machinery
(o.8.¢elec.machs.& equipt) 9.05 &6 +82 +2 +3 32 1

B. Machine tools (chip removing)
& chipless forming 4.58 2l +2 + -1 2 6

C. Other metal-working
machinery. (for welding,

culling, elc.) 0.56 2 +2 -l 0 [ ] a1
D. Packaging, weighing, and

spraying machinery 1.9 1 +8 ¢+ 0 14 14
B. Heating & cooling equipt. 3.86 18 +2 0 + al 8
F. Pumps, compressors &

c entrifages : 528 22 +2 0 + % 4
G. Lifting, loading, and

conveying equipt, 2.3 14 +2 ¢+l 0 17 13
H. Other machinery 3.7 16 +2 + +l 2 10
I. Machinery parts & -

a&ccessories 8.76 25 W <] -1 25 3
J. Steel & non-;ferrau

melal production 1.93 10 0 + + 14 15
K. Mining, construction &

c ement indusiries 42 19 -] + 2 3l 9
L. Paper & pulp manyfacture 1.4 7 '-2 +1 +2 8 19
M. Sugar & food production 1.13 [ ] Y 0 -2 1 24
N. Chemical production 0.32 1 0 0 -1 0 26
0. Textile machinery 8.09 24 -2 +1 +2 25 5
P. Agricultural machinery .78 15 -] 2 2 14 16

Q. Other equipment for
specified industries 1.80 9 +2 1 »2 14 17
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7 APPENDIX 8A(2
conld.,
Pesos I Total Loaded
tal Goods Cate, Basi b a

Capt gories 1000 rating o) 20 Xc) points  priority
R. Elec. generators &

molors 3.7 17 1 +1 +2 a1 4
S. Transformers & circuil

breakeas 5.4 23 1 B +2 28 2
T. Electrical insulating

oguipment 0.77 4 -3 0 2 0 25
U. Telecommunications

oguipment 2.0 12 o | 0 -2 8 20
V. Elec. measuring &

control insts, 1.3 [ ] d <] 2 | 23
W. Blectrical and other tools 2.16 13 4 ] 2 16 13
X. Electric furmaces,

welding & cutting appar. 0.57 3 -1 ¢+ 2 1 2
Y. Other electrical eguipt, 1.48 [ ¢ ¢+ +2 12 18
Z. Capital goods not

specifically identified 4.2 2 0 0 -2 18 1




Sr3- APPENDIX B

Nexice City, October 3rd. 1974,

T0: K.DeNo SINGM,
UNIDO Project Manager.
Capital Goods Project.

PROMs H.R. HARGR!AVI:S, ©
UNIDO Industrial Engineering Consultant.

COMMENTARY ON THE STUD
**PABRICACIC:. Di, EQUIFC SICERURG
C 8 Agoclacdos A.P no m ] .

This voluminous work purpocts to snalyse the feasibility of
sanufacturing in Mexico the plant and equipment for steelmaking end preocessinc
in relation to the country's needs and its possible export markets in this
field, |

In fact, it is little more thin ¢ layman's stetistical compendium
and pseudo=technicel reference manual perteining to the steel 1nd\istty and
81l 4its operetions in general,

Contrary to normal expectations from such a consultancy work,
covering ¢ period of probably some 2 years duration, the report does not
arrive 8t any reelly informative or useful conclusions as regards the possible
industrial performance of any steel plant manufacturing operation which may
be envisaged, Wherever that particular subject arises, reference is merely

made to the pre-investment study which is supposed to follow and complement
the present one. '

~All the internetional, inter-regionasl, and national statistics as
to the markets, past, present and future, for iron and steel, basic metal
end products thereof, are conteined in the report, occupying nearly 200 pages

of text and tables. Nevertheless, no attemp€ is made to enumerate or identif-




precisely the types of steelmaking plants snd ejuipment whosa manufacture
ahould be undertaken in Mexico, although much space (some 210 pages) has
been devoted to what ellegedly gould feasibly be produced. In this last
respect, estimates of possible ‘‘percentaige integration'®' ratas appear to
hsve been somewhat arbitrarily arrived at, with no indication of the basas
for such estimates,

In more specific terms regarding the lsy-out and editing of the
report, the following comments are relevant.

Under the heading ''Basic information on the Project'' the very
first section of the report sets out a mixture of chronological facts
concerning the participants in the project, its objectives, launching, and
some of its requirements, the financial investment aspects of which are
very cursorily and arbitrarily deslt with, The remainder of the first
section, 45 pages no less, merely constitutes a legslistic record, illegidble
in many places, of all the meetings, negotiations and agreemants arrived st
between the parties concerned, as regards the setting up of the project.

The whole of the second section of the report is s sales
promotional piece for the so called '’ second phase '' of the consultancy
project, i.e. the pre-investment study proper ss regards the manufacture of
iron and steelmaking equipment in Mexico. From the point of view of the
consultant's customer, NAFINSA, this last is the only consultancy project
required and relevant, It would be more spproprlate to consider the ¥ projec-f
report being commented upon here as the "blcquound information file'* which
consultants normally prepare for their own use as the basls of the legitinmate
pre=-investment study, This pre-investment study itself is only now being
put forward by Consultores Asociados, and for an entirely saparate fee,

\

Some tables in the report are published without indication as to
whst units are referred to by the figures, i.e. whether these are ''thousands
of tons'', *'millions of Pesos ‘', !'thousands of Dollars'?, etc,

I A XXX R Y]
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Puties of the Expert.
Pundamentally in accordance with the teyms of the UNIDO Job

Description, the duties of the Expert weve deemed to include
the following:

- 1. Techno-ecomomic assessment and up-dating of previously

identified opporiunilies for indusirial development projects,
as regards the mamifacture of capital goods in Mexico;

3. coordination of interrelated projects, as well as coordinating
new projects wu; already existing similay and related
indusirial enterprises;

3. identification and formulation of further new opporiunities
Jor industrial development projects associaled with the
menufacture of capital goods and constiluting suitadble later
inclusions into the sector's development programme;

4. providing assistance in the technical appraisal of projects;

8. providing assistance in drawing up the terms of reference
Jor specific project studies to be carvied out by later UNIDO
experis or comsulianis, also further assisiance in evaluating
the reporis ensuing from such studies;

6. providing training for counterpart persomnel.

Comments on the Job Description.

The duties of the Expert were to be carvied out in association
with the other lwo inteymediate leym experts from UNIDO, the




Per instance, Cuadro # 1 following page 13 of Section II falls
te specify that its units are ''thousands of tons'', In at least one
case (Section II page 4), the title of a table refers only to '‘growth
zates for the period 1960 to 1971 '‘when, in fact, the figures shown are
overall average gnnual growth rates within that peried,

In the same vein, on page 7 of Section II, the average anmual
growth rate for the apparent national consumption of iron, steel and
products thereof, has been wrongly calculated, from the table of annual
consumption figures shown, as 7.4% per annume The correct growth rate
should have been expressed as 8,13% per annum, calculated from the

generally accepted formulat

Log (1+x) = Log An = Log A}
n=1
wheret Aq = 1st year figure. .
o 1,012,2 million tons in this case.
' Ap = a=th year figure,

. e 12th, ' '* 4in this case.

® 4,276.,4 nillion tons '' !

& = Average Annual Growth Rate expressed as a decimal

fraction (multiply by 100 to express as %),

Thus, in this case Log (1ex) 1..511_1_.3.3_2..&91 . 40339

: or, lex = 1,0813

ox, x = B33,

It is not known how the average annual growth rate of 7.4% was
arrived at since even the erroneous calculation method of averaging the
aggregate of the 11 individual annual growth rates gives a so called
fiaverage'’ of 9.1% per annum,

Consequent to the above observations, it is possible that the
average annval growth rates (erronecusly not so described, as said before)

- shewn in the table on page 4 of this same Section II, have also been wrongly

calculated, It follows that the statement at the top of page 8, to the
effect that the steel industry's consumption growth rate is lower than that



of industrial production generally, may also be suspect.

In view of the foregoing, it msy be considered surprising to
find thst the sverage annual growth rate for the Gross National Product,
given as 7X in paragraph a) on the following page 9, has been correctly
cslculsted from the 12 individual annual figures shown on psge 8.

Nevertheless, the argument which follows regarding the choice
of adopting a linear logadthmic or semilcgarithmic formula for cslculating
consumption projections is not valid, The use of such a formula is
considered to be cumbersome and unnecessary since the matter of industriad
forecssting is only meant to involve the calculation of ressonable projections
88 to possible (not even probable) demand figures snd cannot be expected to
forecast actual annual figures or trends of any kind. The report itself
confirms this by stating lster, on page 23, that '‘extrapolation of the
bogrcui.én curve'' gives s ''very crude spproximation'’ of projection
conditions. Therefore, why go to so much trouble only to arrive at a '‘very
crude spproximation''?, '

By the same token, considersticn of growth rates varying by as
such ss 1% above or below the correctly calculsted GNP average annual growth
rate, as has been done in psges 9 to 13 of Section II, is also believed to
be uncalled for.

In conclusion, it is felt thst the present report of Consultores

Asocisdos is of 1ittle value to the client, NAFINSA, Certainly it is
considered that, by itself, it is not worth any possidly high fee which may
have been paild for it, In the writer's 14-years worldwide experience as

an Industrial Engineering and Manacement Consultant with two of the world's
most renowned international consultancy firms, one American the other
CLuropean, he has never come across a case where the '‘working background
file'' has been submitted as a fee-paid consultancy report. The writer has
been associated with many international studies of similar scope as the
present one of ConSulto:cs Asociados and these have always included the full
g;_é_-_inthment study, Consultores Asociados are, in fact, treating the pre-

investment study as a second consultancy projects In all cases known to the



writer, the type of content to be found ia CA's preseat report has beem
assembled to serve the consultant’s own purpose in executing the pre-
investment study. Its cost is therefore invariably included in the
overall cost of the entirs pre=investment study. It is only the pre=
investasent study which is designed to give the client 2d) the information

and recormendations necessary to allow him to take the required decisions
concerning the project subject,
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January 23rd, 1975.

NAFINSA ARTICLE FOR _PUDLICATION
IN "THE ANERICAN DANGER!

Defore iniroducing the reader to the range of
projects prqmétcd by Nacional Financiera, S.A., which this arlicle
sels out to divulge, it would be appropiiate to devole some words

fo the terms of reference and aims of this developiment bank,

Naclonal Financieva, S.A., (NATINSA) is a

- government controlled financial loen institulion, whose finction i8

to stimulate the economic development of AMexico by flrancing el
promoting industry and othey productive activitiecs, The instilution
was crealed in 1934, and its lecgal constilution endouws it w.itk amnple
powers to carry out its work effectively. Currenily, it {8 the bain?
which handles the lavgest volume of resowrces in Mexico, second
only to the Central Dank. For the past 20 years, il has been the

most importart development bank i the whole of Latin Awcrica,

»

NAFINSA las provided financial resources to

meny forms of tudustrial activity and has also chamelled an

NN

-
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important volume of funds towards ihe development of basic

notional cconomic infrastructure.

Within its purpose of acting as a develop-

ment banl:, NAFINSA sceks piractical solutions and viable

estiment programs and projects.

Siace the Iast quavicy of 1971, NAFINSA in collaboralion u*ith

UNIDO, il:eindzcsh ial development branch of the United \’alions,
clopment proniotion of ihe

In

has embm hed oit the study and dev

Mexican cconomy's capilal goods manufacturving sector.

effect, the prograin conslitutes the posilive respoise of NAFINSA

to the limited devclopmenl that lise capital goods sector has been

experiencing until recenily.

While there had been considerable growth as

mamtfaciure in the past few years, the ca-

continited to remain coiparalively under=
sull, necdless

yegards machinery

pilcl goods sector has

developed in terms of mamtfaciired onlput. As a rc

fo say, export perjormance has of cowrse been Insigni ican! . In
¥ 8

1973 about SO cnlerprises were principally engaged in the mant=

Jacturc of ca pital goods ilers in Mexico. Last yecar's ncw

enlyants have not changed lhe piclure substantially. These

’ Y I




.80-

enterprises corer a fairly wide field of machinery production but
the level and ranze of soplistication is relatively low and the pro-

portion of imported componcnls 18 often high.

. One of the reasons for slow growth of the
Mexican capital goods seclor has been the chanclling of investiment
yesources into consumer goods produclion. Limited internal demard
and the expensive foreign lnow-how content of heavy maclincyy and
precision equipiicnt also deterreci large scale investnents in the
capilal foods sector. Furthermore, import substitution policies have
failed to give any but very limited support for this sector., Conse-
quently, what machinery mannfacturers there are, have had to face

strong forelon compelition because of existing fucililics jov the ini-

portation of such machinery and the low tariffs on such tnmporits.

In some cascs, a low volunme of production
and higher charges for ceriain inputs have resulted in product pri=
ces belng well above the international level. The development of
exports has bdcen hindeved by this situalion and by restriclive pro=
visions, often included in the past, in licensing arrangements with
Joreign firms, Anolher problem has been the inadequate develop-
ment in Mexico of facililics for design work, delail engineeving and
for teclhmical scrvices generally. None the less, it is N U‘L\'S&’s
conlention at (e growing inle ‘nal demand can serve as a firm

.
Joundation for lie arowth of the capz'.’al poods wamjacturing blustry
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ountry, supported by @ strongly export -orienlcd poliéﬁ.
vg geographic localion and i-nfras!ruclm'al development, |

1s general economic conditions and investnent

together with it
climale, are par!icularly well-suited in this last respeel. Esla-
dlishing jacilitics' in the country provides @ forcign firm with

pamic and growing market which

the opportunity lo penctrale @ dy

e a valuable assct for many years fo conte.

should prove to b
| ain objective of NAFINSA'S program

The m
in this sector is to promole the development of the cavital goods

sibility and preinvestment sh
tners and other interested

through fen dies, megociations with

prospective technology supplying par

| other aclivities that are necessery.

“pariies, and through al

’ The program consisis of two important paris,

as follows:
westmoent decisions

(a) Programmting of the #

ensure the investment project’s consistent

in the fleld in order lo
to the public agencies concerned,

suggesting
all relevant data, the types of

development. Also,

backed by previous studies and

should be adodted, as well as other

lic policics that
ons of a more specific nalure, to

and privale investment in this

general pub
glimudate the

options and decisi
field.

commitment of public
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() The sccond part conslilutes the promoional
aclivily that is direcled towards the definitions and {mplementation

of concrele fnvestment projects,

Naturally, the tiro progvam parts are closely
yelalcd to cach olher. Prograniming decisions depends on the fea-
sibility of carrying out the projects. On lhe olher hand , the projects
themselves dqpend on accurate progranming for their success. In
ﬁct. it would not be possidble, or at least not desircble, to carvy

out ihe functions of the liwo parls separately.

To identify the principal gaps in capital goods

.manufacture, machinery and wmarket regilyements heve beeii forecas!

Jor lhe period 1976-1980 by mnteans of macro-p;ojections of tmporis,
domeslic p;'O(chFlio:r and ensuing lolal deinand. These macro-projcc-
tlons have been based primarily on the Iikely Investnents up to

1980 in 14 irqjor industrial subscclors and on the capilal goods
yrequirements within such investiments. The capital goods groups
nunbered 19 in all, and impor! projections for 1976-1980 have

becn made in each case. Thus, the major production gaps weve
ldcn!lﬁcd taking inlo account varions expansion proposals and new
plant ventures currenily under fmplementalion, Finally, in accor-
dance wilth the economic and lechnological circumstances sirounding

each item, suggestions as lto mamfactioring possibililics were made

and are Leing negocicted.
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Since this articlc’s main purpose is to describe
the promotional activitics of the capilal goods development program,

the remainder of its text will concentrate on this parlicular aspect.

.= PROJECT PROMOTION

The general promotioial considerations for the

capital goods project are a; folloits:

(a) The efficient realization and operation of

¢ndividual prométz'onal projects invariably requires that the concern

usually foreign) offering the technology should enter the partneyship

through a substantial but necessavily wminority participation in the
equily stock of the new coinpany or expanded opevation.

() In order lv ensure full ‘cooperation of the
Joreigu partner so that high standards of quality in the new prodicts
may be oblained, it is necessary that the new establishinent be
able to export a substantial part of its production, say 30 to 405
afler « rqasonable period of production time has elapsed. This
ensures thal lhe foreign paviner h.as the right incenlive to see lo

¢ that his own high quality of product also comes oul of the Mexican

producer.

(c) In many cascs the exccution of these pro-
jects requives very speclalized training progvams which enlail some

period of lime before the company is fully established,

e oF
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l - (2) In thelr first slage (moslly l_h_c :‘nitial year)

l the inveshitent projects do rot absord a large amount of fzmds. They

are oriented almost entivcly towards lhe internal mavket with only

very little vequired exports, and they initiate their operation moslly

‘ as assemndly mu:ts. After a period of 4 or 5 years, lhe domeslic
tnlegration cocfficlent increases up 1o the minimum of 65% 1hat is
yequired by the Minislry of Commerce,

(¢) In many cases, it is necessary that the

decision to carry out the type of piroject in question be agreed upon

by varlous entities of the public scctor. In these cases, the prono-
tional activities tmply the recruilment of working groups which include

" the pariicipation of such enlities.

() The main advantages the country oblains from
the developiicnt of the capital goods seclor ave: (1) an increasc in
the general® manufacluring capacity of Mexican industyy in geneval
(3) an increasc in the national pavticipation in the kind of growlh

! enjoyed b:v the more dynamic scctors of the econonty; and (3) higher

value-added content of the national production.

These benefils nore than compensate for the
.pro]ccl promotional and olher cosls tnvolved which, in this scclor,
are highcr per pcso invested than in other seclors _such as, for

example, the production of raw wmaterials.

] ‘ o b

i
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Project Mamager (Policy Adviser) Krishna D.N. Singh, and
the Industrial Economist (Project Evaluation) Per Blondell.
The national counterpart of the C.G. Project is Naciomal

" Mimanciera, S.A. (NAFINSA), which is the official financing

institution of Mexico. The project is administered by
NAFINSA's Industrial Programming Division and is staffed
as shown in Appendix 2,

Executives of the national institutions and organizations
concerned with the C.G. Project are shown in Appendix 3.
With regard to the Expert's duties listed in section 2 above,
all these were found to be very much in heeping with the
yumni ng requivements of the project and did in fact occupy
mos! of the Expert's time, working in very close collaboration
with the UNIDO Project Manager, the UNIDO Indusirial
Economist, and each of the ten experis present during the

Expert's assignment period.

Only in the case of the Foundrywork subsector was it found
that there was, indeed, a ceriain amount of "interrelation’’

with all other subsectors, since cast iron parts are, of course,

common to all such subsectors in some shape, form or size.

Scope_of present repori.
It has been deemed that it would not be useful for the present
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NAFINSA's role in the prograni has been con-
ceived to accelerate and actively participate in the development of
g - each individual project. For this rveason it is conh'maous';:s,cekb:g out
and dringing together foreign and domestic pariners interested fi
taling up the manufacture of any particular line of machinery.

Move precisely, NAFINSA contributes in the following way:

1,- It acquires a substantial share of the ca-

pltal stock, as nccessary, usually fo the extent of oblaining tie

majority holding of the Mexican partnership.

2. - It can be an effcctive medium for oblaining

long-term credit; alternatively, it can be the source of it.

3. - It can smoolh out burcaucratic difficuliics
encountered in the gathering of data and other investment stuly
preparalory work, as well as in the execution of the project ilself.

Much importance is atlached to this particular effort.

¢.- It gives considerable altention to the prodlemn
of diminishing the wicerlainty of the future market, It invites pros-

pective main purchases to discussions in which preclse user requi-

yenents are identified,

5.- It affords a cousullancy service omn laviff
protection and submils applicalions in such respect to the Minisiry

of Commerce as and when appropriate.




products: (a) Heavy electrical equipment, (b) Commo
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_ In the following paragraphs, the different pro-
jects behng dealt with are dcscrlbet.l.

2, - PRESENT STATE OF EXISTING PROJICTS

As regards concrete investment projects, the
capilal goods program 18 dividedinto lhyece groups' of cquipiment

n - nse mecha=

nical eqnfpmcnt and (c) Mechanical equipiment for specific use.

(a) Heavy electiical cquipment
This subscctor includes bhigh voltage power trans =

Jormers, high voltage circuit breakers, high pressure boilers, leavy

eleclric motoas and gencialovs, high volteze porcelain insulalors,

hydraulic hirbines and equipment for the generalion of electricily

such as twrbogencrators and part's for electric plants,

The establisliment of these projects 48 being

promaled jotntly by NAFINSA and the "Comisién Federal ‘de Flcc-

tricidot” (ihe CFE, Mexico's natlonal clectricity supply coi -poration)

excepl in the case of equipment not directly yelated to the gencra-

tion and distiibution of clectricily, e.g. electric molors.

(b) Coinnion - use mechanical equipient .

This proup cousisls of nachine tools, stcam

turbines for industrial usc, medinm-and heavy caslings, geays ond
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precision forgings, pumps awml compressors and hcavy diesel engines.

(c) Mcchanical cauipiient for shecific use

This includes texiile equipment, steel making
plant and finishing equipment for chemical and allicd planls, and

equipment for the sugar, cement, paper and pulp industries.

3.- CONCLUSIONS

The realization of a program of such vast na-
tdonal coicern naturally requives a prolonged effort before it can be
compleled successfully. In some instances, it will take lime before
many of the newly established enterprises ave opcrating et full
capacity in Mexico. However, the most intense part of the prowo-
tional activity is uow in progress ead o number of negociated pros-
pects, are well on their way to becoming vealiiies in the near future,
Up ill now, the mumber of American firms involved in this fmpor-
tant project has been relatz'vety sinall, It is expected that very
soon, a mumber of the tmportant and more technically devcloped

american companics will coufirm their dejinile inlerest to partici-

paile in the pirograin,

Finally it may be obsei'ved that in few yea:s
]rom anow, Mcexico should be able to count on having various iinpor-
tan! capital goods mannfactuiing industries hich will prove to be

good industyial cxamples of efjicicnt ofrcralion and dynaitic growlh

in a firogressive couilry. . .
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‘OCDE 'OECD
ORGANISATION DE COOPERATION ET OrGaNnIsaTION For Econnwmic
bt DeviLorremENT EconomiguEs Co-0rERATION AND DEvFLOPMENT

CENTRE DE DEVELOPPEMENT |
%, rue Chardon-Lagache DEVELOPMENT CENTRE Téldphone : $27 65-19

15016 PARIS Teitgrammes . DEVCENTRE
Téien: 62160 OCDE PARIS

CD/T1/MU/ 3h bth March, 1975

Mr. H. Ro'{mﬂarmwu ’
Asesor ONUDI,

Planeacion Industrial,

Necional Financiera, S.A.

Gerencia de Programacion fndultrill.
V. Carranza 25-20 piso,

MEXICO 1,D.F.,

Mexico. ,

Dear Mr. Hargreaves,

It was a great pleasure to make your acquaintance
wvhen I was in Mexico. Your story about the Mexican entre=-
preneurship still stays deep in my mind. I am sending
under separate cover a copy of the The Mexican Fntrepreneur
which I mentioned during our discussion. Vhile this study
is slready some years old our own view has been that despite
the rich case history material, there are no conclusions to
be drawn from the policy standpoint. We should be grateful
for any comments on this from you.

Please give my very best wishss to Mr. Blondell. Also
t%caloiconvey my regret to Mr, Singh, whom I had looked forward
seeing.

Vith kindest regards,

T - iR R ER N IR D BN N S E

—

Yours sincerely,

Ul

Mikoto Usui, Head,
Technology and Industrislisation
Programme

(R |
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MARKING SHEET

DIDAT.

I

l UA PROFIENCY ORAL EXAMINATION
l

l

Meax.

! & FLUEN

' 2. Conlinuity
3. Naturalness
4. Promumciation } Compre-
5. Intonation hensidbility

V) QMPREHENSION
. Understanding of questions
2. Response relevance
3. Spontaneity
4. Conversational initiative
. 5. Boldness (umafraid of
| misiakes)

c) %QE OF EXPRESSION
. Ronge vocabulary

4. Variety of topics

3. Originality (no "clichés')

4. Use of current expressions
and well known sayings

5. Expression of complex
ideas

o P%QECTNESS
. Use verd forms
and tenses
3. Correct word order
(especially the position
of verbs)
3. Use of prepositions
4. Use of tromouns
5. Listening response

8 D G O G O

2l cone

o 4

2k o coa

™

g Itlhooo
|

l‘ TOTAL
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NUMBERED CODING BY SECTOR

FOR CAPITAL GOODS MANUFACTURES IN MEXICO
A. Heavy steel platework manufactures and theiy accessories

' d.  Power Boilers
2. Industrial Boilers
3.  Pressure paris for 300 MW boilers
| 4.  Metal fabrications for large items of 1. & 3. above
8. Small industrial boilers
6. Boiler control equipment
l 7.  Thermal insulated componenis
8. Pressure vessels, gas boitles
9. Heat exchangers
' 10. Industrial water heating
11, Water treatment plants
13.  Desulphurization plants
' 13.  Equipment and components for oil, steel, sugay, cement,
pulp and paper industries.
14.  Foundrywork
' 18.  Low ferro-alloy manufactures:
16.  Industrial electric firnaces (resistive)
' 17.  EBlectric induction furmaces

B, static electrical { and a

1.  Power transformers of 230 AV max: 3pk: up to 100MVA
ph: " " 207MVA

3.  Power transformers up to SMVA, 69 kV

3.  Power transformers up to 15MVA, 115 kV

4. Distribution iransformers

8. Awuto-transformers

6. Industrial regulating transformers

7.  Rectifier transformers

8. Furnace transformers

9.  Circuit Breakers, Switchgear and Contactors

10.  Distribution panels

11.  Current tyansformers

123.  Potential transformers

13.  Industrial Rectifiers

4. Power Factor Capacitors

18,  Indusirial Reactors

16.  Industrial Accumuiator Chargeys

17. Integral substations

18.  Phase-shift transformers

19.  Instrument transformers
1 20, Equipment insilators










MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS
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¢ H.R. Hargreaves ' 11 July, 1974.
0: S. Véles. ' ,

WELDED TUBES IN RELATION TO THE
TTAL GOUDS PROJECT

Based on siatistics of the SIC's Direccﬁn General de istadicttca,
the average rate of importation for Seﬁmless Tubes from 1965 to
1972 was some 10,750 tons per ainum. Over the past 5-year period
the stalistics in this respect do no! reveal any great vaviation from
year to year. Not only is this import quatity small compared with
Mexico's present 185,000 tons p.a. home production of seamless

tubing, but it is im any case more than offset by the counlry's 10-year

‘ (actually, 88,504 tons in 1971 and 73,783 “tons in 1972). Cousequently,
the imporiation of seamless lubes, as it stands, is hardly of any
significance to the Capital Goods Project.

In the case of scamed or wehied'tubing, howervcr, the rate
of imporlation increased mavrkedly from 1965 to 1968, then decreased
just as sharply from 1968 to 1971. In the year 1972, howcver, an
enormous importation of wel(lcé tubes above 4 Y2 (115 mm.) diameter,
amounling to almost 20,000 lons, suddenly occurred. This would seem
to indicate that the country does not possess adequate facilitics o
sufficient production capacity in welded tubemaking, at least for lub?

sizes above 4 172" diameter,

In such diameter sizes the most appropriate type of welded

I
l
|
i
!
|
|
l
I  average of some 50,000 tous p.a. expovis of tube prociucts generally
I
I
l
|
l
l
l
I
|
\




- 101 -

2.

tubemaking machine is the DRIAM type which is designed to

manmifacture continuous spiral, argon-arc welded tubing, from <
standard strip steel, in a wide range of wall thicknesses and

diameters. Further, the compactness and flexibility of thh

type of machine is such that it can take the form of an entirely ‘
ulj’-cm:tained mobile unit (including its oun electricity generating

plant) which can produce continuous, integrally joinied, cross-country | .
pipeline tubing while actually laying it along the ground or in a

french. It is considered that it would be of national inlerest to

N carry out a feasibility study for the setting up of such a welded

substantial new item of import substitution. The impact of such
an item on foreign exchange savings will be of greatly increasing
¢mportance with the development of the petroleum indiustry and its
pipeline projects.

As regards welded tubes below and up to 4 L2 diameter, it '
s considered that a market study should be underiaken to establish
the extent and distribution of such tube usage in the country, past,
present and future, as well as the sources of supply, whether from
§mports or from local mamfactuvers in the country. If the nati'onal

demand for ordinary "commercial pipe" (water, gas & oil conveyance)

|
|
|
|
i
I
|
|
| .  bemaking facility, ov facilities, in Mexico and so create a
|
|
|
|
|
|
|
|
I
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L 8

ﬁ largely met either by imports or by the one and only seamless
tube mamufacturer TAMSA, then there is a-ﬁrong case, on the one
Mand, for import substitution and, on the other hand, for releasing
TAMSA production capacily in favour of more specialised and more
vemunerative types of tubes. In either case of these two inappropriate
sources of supply for this partiaclqr type of piping, the desireadble
alternative is to manufacture the commercial piping locally on a cold
strip rolling longitudinal welding tubemill. This is because, generally
speaking, the mamfacturing cost of longitudinally welded tubing can be
as little as half that of seamless punch-extrudea tubing in otherwise

exactly similar commercial types.
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C.

b

B.

Negvy rotary electrical equipment and accessories

1. Medium AC induction motors 200 to 1000 HP

3. Large AC " " 1000 to 3000 HP

3. Large AC " " up to 5000 HP ()=prospective
4. Small to medium AC induction motors up to 200 HP L. T.
5. Explosion-proof motors up to 60 HP

6. Large AC synchronous motors up to 5000 HP

7. DC motors up to 1000 HP (drilling rigs)

8. Medium AC generalors up to 250 HP

9. Large AC generators up to 3000 kW
10, Solid siate equipment with thyristor comvertor/inverior
Diesel Engines

1. Agricultural 7-30 HP

} R " 40-45 HP

,0 " 50'1 30 HP

4. Marine 23-30 HP

8. " 140-210 HP

6. "  210-400 HP

7. Indusirial 7-45 HP

‘o " 50'130 HP

[ " 140-400 HP
10. Awutomotive 110-130 HP

Mechine Tools

1. Light training lathes

2. Cenlre lathes (class B); 350-500mm. swing over bed;

1 o 2 m. bet. cenires
3.  Centre lathes (class B); up to 710mm. swing over bed;
up to 4 m. bet. cenires

4. Universal milling machines

8. Turrel lathes

6. Surface grinding machines

r. Single-spindle automatic lathes

8. Boring machines

9. Universal grinders

10. Gear hobbing machines

11. Holding equipment for Precision Cutters

12, Bench/Pedestal light drilling machines

13. Column type drilling machines

M, Gang type drilling machines (multi-spindle)

15, Woodworking machinery

16. Bandsaw machines

17, Circulary saw machines

18. Bench grinders

19. Mechanical presses up to 60 tons




r.

2.
a1.
2.
3.
M.
a5.
26.
27.
28.
29.
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Mechanical presses up to 200 ions

Mechanical presses, double sided, up to 1600 tons
Plate shears

Press brakes up to 90 lons

Press brakes up to 400 tons

Hydraulic press brakes

Hydraulic shears

Punch presses

Roll-forming machines

Spol-welding machines

Heavy cast iron foundrvwork

1.
a.

3
4.
8.

% quality castings below 3 tons weight
rg_ quality castings of 3 tons weight and up to 15 tons at
st

High quality castings of 3 tons weight and up to 10 tons omly
aly qualily castings below 3 tons weight
Fair quality castings of 3 tons weight and up to 15 tons at
st

Pumps and Conipyessors

1.
3
3
4.
s,
6.
7.
8.
9.
10.
1.
13.
13.
4.
15.
16.

Pipeline pumps

Process pumps

Deep well pumps

Sewage pumps, fixed rate type
Sewage pumps, adjustable rate type (6,500-220,000 GPM)
Pulp mill pumps

Boiler feed pumps

High pressure pumps

LPS pumps

Re-injection pumps
Reciprocating mud pumps
Submersible pumps

Vacuum pumps

Reciprocating compressors
Gas engine compressors
Centrifugal compressors

Electrical Insulators

1.
3.
3.

4.

Transmission line insulators up to 33.4 kV
Subtransmission and distribution line insulators up to 22 kV

Suspension type disc insulators for 66,110,230 and 400 kV
lines-PORCELAIN

ALTERNATIVE to 3. As for 3. above but-GLASS




10.

inl MW O SEEE) NN N N R N B R S e

Post insulators for busbar supports, air break, elc. as

Jor 3. above-PORCELAIN

A'LTERNATIVE fo 5. As for 5. above but-GLASS
ransformer bushings, porcelain, enclosures only, to take
condenser elements, also comtainers, porcelain, for current
and poiential transfrs. of 33 to 400 kV

Special porcelain enclosures for switchgear (min. oil,
air-dlast, and/or sulphur-hexafluoride types) in the voliage
range 33 to 300 kV

Porcelain enclosures for lighining arresiors up to 400 kV
Complete lightning arresters up to 400 kV,
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