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I. SUMMARY



I, SUMMARY

A. OBJECTIVES

The objective of this study is to identify industrial de-
velopment opportunities for Rolivia in the metalvorking indus-
trial sector of the uconomy and classify them according to their
promise. For those opportunities having the most »romise feasi-

bility or pre-feasinility studies are recormended.

B. SCOPE

The metalworking . sector was defined to include the pro-
ducts listed in Appendix A. The industry comprises prirarily
products manufactured from iron and steel sheet, bar, plate,
rod, castings and forgings, and secondarily aluminium and cuprous

based metals and alloys in similar form.

A number of products were initially eliminated from consi-
deration since they are part of the ferrous metals sector which
is outside our scope of work. Other products were excluded
because they were analyzed under cur study of the electrical-

electronic sector or the non-ferrous metals sector.

Opportunities were examined within the geographic context
of the five-nation Andean subregion (Ancom). We also considered
the possibility of the exporting certain metal working products

to the Cuenca del Plata area, LAFTA, and world markets.



C. APPROACH

The approach towards screening opportunities placed ma-
jor emphasis on markets and minimum economic scale of plant.
Consideration was also ziven to the availability of resour-

ces.

The analysis was conducted by specialists with broad
knowledge of the metsl wcrking industry, its products and
methods of manufacture. ‘e reviewed published trade and pro-
duction data for each of the five Andean countries. Partic-
ular attention was paid to the LAFTA computer print-out pre-
senting import statistics for LAFTA merber .. countries.
United States Departrent of Commerce trade data were also

used for reference purposes.

A large nurber of interviews were conducted ia Bolivia
and the other Andean countries with industrialists, govern-
ment officials and, where appropiate, with personnel from in-
ternational ormganizatiors. Throughout the analysis we worked
closely with counterparts from the Ministry of Planning and
the Technical Intezration Secretariat, Ministry of External

Affairs.

A nurber of taks were conducted during the course of the

study. TFirst, an almost infinite 1list of possibilities was



consolidated to more managesble proportions by considering only
NABALALC four-digit categories.a Very little accuracy has been
forfeited by taking this step because to treat individual pro-
Auct manufacture (e.g. drill bits or guillotine paper cutters)
would te reaching greater precision then other factors such as
the accuracy of available market data would justify. Moreover,
to study products individually would depart from reality, since
manufacturin; econovics dictates that products utilizing the
same technolozy and equipment should be included under one

manufacturing roof.

The sccond step involved the screening of product cate-
gories on the basis of market criteria. Generally, a product
category was rejected if the Andean market, measured by im-
ports, was found to be less than Us$ 1.0 million per year.
However, if the equipment investment required for a minimum-
sized plant is less than Ust 300,000 the market size cut-off
point wes dropped to UsS$ 500,000, Product categories whose
market in the Andetn subregion was near the cut-off point
were given very little consideration if the Bolivian market

was less than US$ 50,000 end exhibited little or no growth.

® NABALALC is a product classification which has been adopted by
the Andean Pact countrizs. Its categories, like those of the
Standard Internat:-nil Trade Classification (SITC), are product
oriented in contras: with such codifications as the Standard In-
dustrial Classifica“icn (SIC) which are industry oriented.



If we judged that a procuct category was likely to have rapid
growth in the future we retained it even if current market

size wes found to be somewhat below the cut-off point.

Because of special circumstances, usually the possibility
either of small economic plants or of producing several pro-
ducts in a single plant, a number of catesories that would have

been discarded by the market test were retained.

Tt would be unrealistic to conclude that because we had
rigorously screened all categories that no potential oppor-
tunities remained in “hose that had been rejected. In some
cases it is possible that the market will grow at a rate
substantielly faster than that which we have anticipated; in
other caszs imzginative entrenreneus may discover opportunities
in specific product areas which we had rejected. We believe,
however, that most siznificant industrialization ovportunities

in the metal workinz sector have been identified.

Sixty-two NABALALC four digit categories remained for
further consideration after the merket screening. The next
analytical step was to further reduce this number on the basis
of manufecturing economics. For each category a typical manu-
facturing product mix was visualized, a processed flow developed,
equipment and space requirements identified, and investment for
a minirum viable wlant e¢riiniated alonr with break-even level sales for

such a plant. These annual sales were compared to the market



for the same product in Bolivia, the Andean Subregion and LAFTA
by dividing the market in each of these areas by the sales of
a minimum viable plant to yield & market multiplier. In cases
where market multipliers were less than two for a nroduct ca-
tegory oriented towards the Bolivian market and less than five
for one oriented to the Andean market, the categories were dis-

carded. In this way the list of 62 categecries was reduced to 38.

In order to crosscheck these results against data for com-
panies producing similar products in the United States, we
obtaired Dun and REradztreet financial reports on some fifty
companies selected on tha basis that the major part of their
business was in products similar to the 38 which were under con-
sideraticn for Bolivia. From these reports we developed reference
parameters, such as sales per dollar of fixed assets, sales per
employee, and fixed assets per employee. These checkpoints were

used to measure our judgments on plant and investment.

The 38 tentative ovportunities were then classified accord-
ing to criteria such as market size, labor intensivity, back-
vard and forward linkagze, and value to weight ratio. A ranking
was conducted for the 10 or 15 opportunities which according to
each criteria were most promising. This arrangement of potential
opportunities enabled us to determine which made the most frequent

appearance near the top of each criterion list.



Finally products employing common manufacturing methods
were grouped into projects, and projects were collected into

complexes - when such collection made sense -.
D. CONCLUSIONS

A significant number of opportunities exist for the estab-
lishment of meitalwerlking manufacturing facilitics in Bolivia.
Tables 1, 2 end 3 presant the opportunities identified by our
study classified e:cordinz Lo whether they show high promise
(Table 1), mediun proise (Table 2), and low promise (lable 3).

The tables also iniiznie wnether the opportunities focus on the

Bolivian or Andean rarkets.

The markets for metaiworking products will probably be
limitzd to Bolivia, the Andean subregion, and the Cuenca del
Pleta area. A number of opportunities we have identified will
be solely for the Bolivian merkst by virtue of counter com-
petitive trensportation economics (low value per weicht) or a
well established industry in the other countries. Others can
supply the Andean or possibly the Cuenca del Plata countries.

It is doubtful that there will te attractive markets for wrought

metal products beyond these two geographical ereas.

In the long-run the prosperity of these projects will depend
on establishing a ste:l sheet mill and facilities for the rolling

of shapes such as anzie, channel, and wide flangebeams. Vhile 1t



TAFLE 1

HIGH PROI:ISI" FETAL WORKING OPPORTUNITIES

NABAIAZLC Code Abbreviated Product Description
8,06 Fngines?
8l.22 Hoists®
90.1L Geodesic Instruments?
8L-56 Mineral CrushingP
8L.11 . Fans and Blowers?
87.01 Tractors®
82.C5 Interchangeable ToolsP
82.11 Piston Compressors®
8L.62 Bearingéb
810 Pumps®
8L.45 Machine ToolsP
8L.63 Power Transmission?

a.Bolivian Karket Oriented; Andean Subregion Supplementary Market,

b. Andean l.arket Oriented; Perhaps Supplerented by other lMarkets,



TABLE 2

MEDIUM PROMISE MPTAL VORKING OPPORTUNITIES

NARALALIC Code Abireviated Product Description
8y, L1 Sewing MachinesP
8L.23 Leveling & Excatatingb
84630 Food Machine:yb
82,03 Pliers?
8l L7 Wood Plastic MachineryP
85,05 Hend Tools/ Electric Motor?
8LoL9 NMotorized Hand ToolsP
73632 Nuts and Bolts?
8lo51 Typewriters®
73.25 Wire Rope and Cable?
82,02 Hand Saws and BladesP
28,15 Domestic Refrigerators®
8Lo1L) Industrial Ovens and FurnacesP
85,11)
73.16 Tubes and Pipes?

a.Bolivian Market Oriented; Andean Cubregion Suprlementary Market,

b. Andean Market Oriented; Perhaps supplemented by other Markets,

\D



TAPIF 3

LOW PROVMISE METAL WORKING OPrORTUNITIES

s RAPATATS Cele Abhreviatad Product Description
8L, 37 Weawing and Kuitting Machinery®P
83,15 Wielding Rodb
82.0kL Hand Tools Nagb
83.02 Door Hardware2
83,01 Locks ancd Padlocks®
73021 Iron and Steel Structuresd
82,11 Razors and BladesP
(B Iron Wire®
73,10 Ferrcus Bars®
8L.24 Agricultural Equipment@

73436 Stoves Ovens?
82,01 Hand Tools for agriculture and
Forestry?

a. Polivian Market Oriented; Andean fubregion Supplementary Market.

b.Andean larket Oriented; Perhaps 8upplemented by other Markets,

10



is possible to supply the Bolivian market with products using
imported shapes and sheet, the export of products, where
sheet and shapes represent & significant portion of total

value, would be difficult.

A number of the opportunities identified in the metalworking
sector are small. Typically a project at full production will
have sales of about US$ 2.0 million and will require an invest-

ment of US$ 0.3 million: it will have a labor force of about 300.

As contrasted with petroleum, chemical, .and similar process
flow industries few economies of scale exist in the metalworking
industry. Ixcentions may be products whose manufacture uses a
tunnel or continuous porcelain enamelling line such as refriger-
ators, stoves, washing machines and bathtubs. Also, if an in-
ternal combustion enzine plant is installed in Bolivia, the ap-
plication of an automatic machining line may result in some econo-
mies of scale. In general, however, the economies gained through
larzer volume will be limited to the distribution of fixed costs
such as ranagement, land, building, maintenance and resources

over a larger production base.

In order to =ain some of these economies as well as the
external economies possible through the use of common services
purchased from outside along'with economies in the use of infra-
structure, it can be desirable to combine small projects into

larger ones or even into metaliworking complexes. The following

11



indicate some possible complexes for Bolivia:

COMPLEX I - Tractors and Powver Transmission Equipment
a. Engines and Compressors

b. Tractors and Forklift Trucks

c. Agricultural Implements

d. Trucks and Trailers

e. Power Transmission and Material Handling Equipment

COMPLEX II - lMining and Related Equipment

a. Mineral Crushing and Screening Equipment
b. Pnzumatic Mining Equipment

¢. Grain Crushing and Sorting Equipment

d. Wood Treatment LEquipment

e. Pressure Vessels

COMPLEX III - dMachine Tools
a. Steel Working Tools
b. Stone Working Tools
¢c. Wood and Plastic Tools

d. Accessories

E. RECOMMENDATIONS

Our general recommendation is that, insofar as projects found
feasible are likely to be implemented, each of the high promise
opportunities be subjected to feasibility or prefeasibility

study. Moreover, we recommend that each of the medium promise

12



opportunities be subjected to prefeasibility study which can
later be carried forward to full feasibility study if the
prefeasibility findinzs are strongly affirmative. Low promise
opportunities may be saved for later consideration if the number
of high and medium promise opportunities in this and other

sectors found to be feasible is inadequate.

e further recommend that the Govermment immediately com-
mission a study vhich will determine the feasibility of manu-
facturing in Bolivia the iron and steel products that are needed
as raw materials for the industries of the metalworking sector.
The viability of many metalworking projects can well depend upon

the availability of locally-manufactured raw materials.

13



II. CRITERIA FOR SELECTION AND RANKING
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IT. CRITERIA FOR SELECTION AND RANKING

In this chapter we describe the methodology by which we
identified opportunities and then evaluated them in terms of
the degree of thelir prormise for Bolivia. In Chapter III we
provide detail on marlet dimensions for the metalworking ca-
tegories we have survayed; some of these quantities ore presented
more fully in Appendixes A, B, and D, Chapter III alsc indi-
cates the kinds of data on existing production that we have

eramined.

Chapter IV then indicates our evaluation of each one of the
metalworkinz onportinities we have identified and proceeds to
describe rather fully each of the twelve opportunities we have
evaluated as carryins hish promise for Rolivia. These twelve
onportunity profiles cover product description, manufacturing
equipment and process, skills required, and the investment and

sales levels of winimum viable and minimum economic plants.

Chapter V indicates the patterns of complexes into which
some of these projects can be grouped, while Chapter VI discusses
generally the infrastructural needs of the opportunities as a
group and Chanter VIT considers briefly the role that Bolivie

might play in an integrated Ancom autormotive industry.

Our analysis and screening of potential opportunities in

the Bolivian metalworking sector employed eight criteria.

15



They are:

- Market size: Polivia, Andean and other ALALC
- Use of Polivian resources (backward linkage)
- lLabor intensivity
-~ Market trend

. =~ Value to weight
- Time to implement
~ Forward linkage

- Ancom prcduction

In using criteria such as these for the identification and
ranking of Bolivian industrial opportunities, some criteria
obviously deserve nore weight than others. ‘'/hich ones are more
important and houv much more important and how much more they
should count is a mather of judgmwent. Different analysts looking
at the same criteria would probably tend to weight them dif-

ferently.
A, MARKET SIZE

Since an opportunity can exist only as there is a suffi-
ciently large market, we gave the greatest and first attention
to this criterion. Recause of the necessity of an adequate
market, only as a potential opportunity was found to be worthy
by the market criterion, vere the other criteria applied. Thus
those possible industyries that did not pass the market size

criterion were discarded - no further attention was given them.

16



The sufficiency of market volume can be determined only in
the light of the volume of production of the plant that deserves
consideration for the particular industry; sales need to be large
enough to enable a pleint to operate at a level that is viable or
profitable from a national point of view. In order to apply the
market criterion we have found it worthwhile to conceptualize
for each industry a "minimum viable plant” and a variant thereof

called "minimum econonic plant”.

A minimum viable plant (MVP) is defined to be the smallest
facility - smallness in terms of normal operating capacity - which
in the light of expected costs and sales prices is capable of
operatiny on a break-even basis, i.e., a scale at which revenues

will just equal all costs other than interest costs or profits.

If the anticipated rmarket is sufficiently large to provide
sales permittinz a minirum viable plant to operate at its break-
even level, we have deered that market to be adequate in size;
thus the industry will have passed the test posed by the market

criterion and the other criteria may then be applied to it.

In the course of our screening hy the criterion of market
size wve evaluated each industry in terms of the ratio of market
magnitude to break-even sales for a MVP. The higher the ratio,
the more attractive the motential opnortunity. In preparing

these ratios we gave more weight to Bolivian and other Ancom

17



markets than to those elsewhere Lecause the Andean Group provides
a far more reliable outlet for products of the Bolivian metal-

working indusvry.

Our selection of the concept of minimum vieble plant for
this purpose of gauging market size does not mean, of course, that
we could ever be recommending the erection of an MVP which would
do no better than break-even. Rather, this concept is apprOpfiate
only as a screening device for the elimination of those possible
industries which in terms of the economics of production require
a plant larger than can be supported by the availeble market.
We chose to make use of the break-even measure in order to avoid
the knotty problem of specifying a minimum acceptable level of

profitability.

It may be useful, however, at this point in our presentation
to introduce the concept of a minimum economical plant (MEP)
which is the smallest facility which is capable of producing at
profitable levels, and thus is the smallest plant that would be
of interest to an investor, putlic cr private, ccncerned to re-

ceive a return on the invested funds.

The meaning of MEP can be most readily understood by observ-
ing the respects in which such a plant differs from an MVP.
Generally, an MVP operating at break-even will be fully utilizing
one or more pieces of equinment. Thus an MEP will be larger

than an MVP in the sense of having higher capacity made possible

18



by some additional investment in equipment and by additional
working capital as well. On the other hand, presuming that

an MVP is efficiently run at the break-even level, certain
pieces of equinment will have a low degree of utilization and
can support a higher level of activity. Also certain fixed
overhead functions such as plant management, maintenance,
shipping receiving and the like could support a higher level

of activity. Theoretically, at a sales volume one dollar
greater than minimum viable, minimum economic status will have
been achieved. As a practical matter, a level of operation
which can reasonably be considered to be "minimum economic",

in metal products manufacture, is likely to be at least twice
as great (in sales proceeds) as minimum viable. Some minor
additional investment (perhaps 10-15%) will generally be needed
to take full advantage of the increased utilization of dominant
equipment since tiie investor will rot buy all of the assembly
and minor operations equipment (to utilize fully the dominant

machinery) st the outset.

Our procedure was to discontinue consideration of any
category which commands an Ancom import market of less than
US$ 1.0 million unless the investment cost of an MVP is less
than US$ 300,000 in which case the market cut-off was reduced
to US$ 500,000. Then the ratio of market size to MVP break-even
sales in each of the three seographic rarket areas was used in

evaluating the opportunity relative to other opportunities in

the sector.

19



B. USE OF BOLIVIAN RAW MATERIALS (BACKWARD LINKAGE)

Any prospective industry that is expected to use raw materials
that might economically be produced within the nation carries the
virtue of "backward linkage". Since Bolivia is understandably
and correctly concerned to find outlets for locally-produced raw
materials, the probable demand for such materials by any consi-
dered industry is an anprooriate criterion., We did not reject any
potential opportunity which showed no backward linkage but the

criterion was given substantial weight in the ranking of projects.

Since Bolivia does not have a steel industry the major part
of the raw materials utilized by the metalworking industry would
have to be imported. It is possible that Bolivia's metalworking
industry which is bhzaced on the domestic market could be developed
utilizing raw material imports. It is highly unlikely, however,
that an export oriented metalworking industry would be viable .
over the long term without the establishment of at least a steel
sheet mill and facilities for rolling shapes such as angle, channel,

and wide flanze beams,

The degree of backward linkage enters quantitatively in our
Chapter IV discussions of high promise opportunities where per-
centage of integratior is estimated, that percentage being the
fraction of sales value of product that is represented by value
added (produced) in Bolivia. Whatever portion of that added value

is not produced within the plant shows, of course, backward linkage.



C. LABOR INTENSIVITY

Because of subctantial unemployment. or underemployment, of
labor in Bolivia, when alternative projects or processes are
under consideration the one that provides morz jobs is considered
to be better, other things being equal. Thus we regard labor
intensivity as a virtue, and it is used as a criterion in ranking

projects.

In order to judege labor intensivity we assessed each oppor-
tunity from the stendvoint of people employed, sales value per
person and investment per person. Generally speakinz, those in-
dustries with intensive assembly operations such as typewriters
(84.51) and geodesic instruments (94,1lh) ranked highest. On the
other hand, metalworking industries with highly automated pro-
cesses do not require intensive labor per pound, per dollar of
sales, or per dollar of investment. Fxamples of this type are

welding and soldering wire (83.15) and iron wire (73.1L4).
D. MARKET TREND

An important factor determining the extent of an cpportunity
is market trend; the sreater, the growth exhibited by a product
or group of products the more promising the opportunity. Orr
evaluation assigned sreater weight to products with sharply rising
demand than to those whose demand was projected to be static or

to increase slowly. ixemples of products with a sharply increasing

21



market are pumps (84.10), fans and blowers and other like equip-
ment (84.11) and power transmission equipment (84.63). Products
with decreasing or static markets are agricultural equipment

(8l4.24) and tube ard pipe (73.18).

E. VALVE TO WEIGHT

Bolivia because of its location and its topography is at a
transport disadvantage, for most manufactured products, when
cempeting in export markets or vhen using imported raw materials.
To take this factor into account we computed the value to weight
relationship for the products and raw materials invrolved in each
opportunity. Higher ranking was given opportunities the materials
and products of which carried higher value to weight ratios and
would be, therefore, capable of absorbing relatively high trans-

port costs.

F. TIME TO IMPLEMENT

As a measure of attrectiveness of an opportunity, we have
determined the time required to implement a project. We have
given higher rank to projects which can be implemented very quickly
(within a year or so), then those requiring a longer period of
time. The definition of "implementation" is quite flexible since
projects oper:ting on a garage-scale with three or four employees
can he put into operation virtually overnizht. Our definition of

"time to implement" is the time required to make plans, order

22



equipment, build buildings, receive equipment, find and train

people, and manufacture the first batch of products. The oper-
ation may or may not reach break-even within the time indicated.
On the other hand, an entrepreneur with hard work and good luck

might achieve a profitable status very quickly.

To give an idea of the range of implementation times, facil-
ities for the manufacture of hoists and winches (84.22) could
put into operation within a very short time period. The manu-
facture of weaving and knitting machinery (84.37), on the other
hand would probably require three to four years to implement:

a licensing agreement would have to be negotiated and personnel
would heve to be trained in some special skills. Of the oppor-
tunities we have identified, none in our opinion would need more

than four years to implement,

G. FORWARD LINKAGE

Toward linkage is the effect of new industry output on other
Bolivian industry. This is ar important factor that needs to be
considered in ranking opportunities since for example, an in-
dustry with a large degree of forward linkage will have a much
greater effect on the economy one with smaller forward linkage.

Each opportunity was evaluated according to the following:

1. Products essential to many other industries; true in-

dustrial growth will not bz complete without this industry.

23



2, Teeds naturally into several other industries or one

significant industry.

3. Moderate effect on other industries as product input or

manufacturing equipment.
, ILittle effect on other industries.

5. HNo perceptible effect on other Bolivian manufacturing in-
dustries because, e.z., the prospective industry produces

consumer products.
H. PRODUCTION IN OTHER ANDEAN COURTRIES

In evaluating opportunities to manufacture for export we paid
attention not only to the size of market as measured by current
imports but alsc to the felative size of existing production of
that good in that market. The greater the penetration of any
market by local manufacturers, the less promising that market ap-
pears to a Bolivian export manufacturer. TFor this reason we up
graded in the rankings these opportunities to export which would

not face formidable local competition.

2k
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III. MARKETS AND PRODUCTION

A. MARKETS

Market data were obtained by our team from several published
sources. The primary source was statistical publications issued
on imports by the various countries. We concentrated on imports
because they are the best indicator of demand in excess of local

supply and thus orobably of a potential opportunity.

The import data which we have selected as the most useful
are presented in total in Appendix B. Three types of data are
included. The primary type is the CUCI Computer lrintout of
LAFTA imports available from Montevideo, Uruguay. While these
data do not cover Bolivia, Ecuador, Uruguay and Venezuela, they
provide the best available documentation of imports to Colombia,

Chile, Peru and the remainder of LAFTA.

We have supplemented these data with Bolivian figures from
two sources; one official dolivian Government statistics and
two, United States Department of Commerce statistics on shipments
into 3olivia. We also attempted to use Official Ecuadorian Gov-
ernment Statistics but found the.umbers published not sufficiently
credible or correlatable for our use. Thus Ecuador figures listed
in Appendix B are solely from U.S. Dept. of Commerce compilation

of shipments into Ecuador.



Appendix C, Market Jata - Cuenca del Plata, summarizes for
three of the four Cuenca del Plata countries the most recent
import data for the princiral categories. As might be expected,
the markets in Argentina and Brazil, for all except items like
domestic refrigerators, add to the Andean and 3olivien attractive-
ness of these opportunities. To the extent thav these markets
can be tapped, an increase in profitability can be realized by a

well-run manufacturing enterprise.

An early and essentjzl stev in the subsequent feasibility
or prefeasibility stucies ol the opportunities here identified
will be a detailed investigation of past, present, and prospective
national production in each of the markets that now appear promis-
ing. Such an inve~tigation is reeded before markets for Bolivian
exports can be predicted with confidence. Future Bolivien markets

will need to be forecast in more detail, also.

We recognize that for specific feasibility studies, firmer,
more refined market data, referring to five and six end perhaps
even ceven digit NABALALC categories must be obtained and

forecast.
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B. EXISTING PRODUCTION CAPABILITIES

In Table 4 we have assembled, from several sources, pub-
lished data on the production of metal working products in the
Andean countries other than Bolivia. Much of the information
is inadequate for a definitive base: some of it is conflicting.
In addition to being subject to the ordinary problems of re-
cording and trenscription this information is greatly affected
by slight differences in the definitions of the NABALALC code.
For purposes of indicating growth of and/or substantial pro-

duction the data is adequate.

For example, refrizerators before looking at production in
the other Andean countries represented one of the better onpor-
tunities for export. BRut it would certainly appear that the
possibility to sell refrigerators (even if they were readily
exportable items) in the other Andean Countries are greatly
reduced by entrenched production capacity in each country and
such an opportunity would have to be justified on the Bolivian
market alone. Reference to Appendix B under category 84.15,
Domestic Refrigerators, reveals & very low level of imports for
the Andean countries and other LAFTA and, although we believe
that a minimum viable plant can be supported by the Bolivian
market we urge ceution and point out that there should be
considerable zrowth of the Bolivian market before domestic

refrigerators can be & truly viable venture within Bolivia.
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TABLE &
PRODUCTION OF SELECTED METAL WORKING PRODUCTS OTHER ANDEAN COUNTRITS
(Thousand of U.S. Dollars)

chile® Ch:i.leb Cola:szi.ub Colombia® Perub Perud Ecuadarb Ecuador:

NABALALC Description 1965 1956 1967 1967 1966 1566 1967 1967 1966 1967
73,14 Ircn and Steel Wire —_ — — — - —— - 897 — T
73.18 Tutes and Pipes of Iron and Steel -— - -— — — 2102 — 3903 - —
73.21 Steel Structures NA NA 10000 17420 €33 — 3068 1323 549 271
?73.25 Stranded Iron and Steel Vire, Cables,

Rope 250 250 500 —— — 895 — — —_ -—
7%3.29 Chain and Parts of Iron and Steel 200 180 200 2C0 145 144 29 o3 — -
73632 Nuts and Bolts soko 66C0 7200 7220 2463 69 1376 105 80 66
73.36 Stoves 31447 19479 16831 - -— 5027 —_ 2423 -— 16
73.40 Castings and Forgings Iron and

Steel 15206 14365 14025 22120 2726 1140 4637 - ~ 100
82,01 Hand, Tools, Shovels, etc, 567 4gh 506 667 2539 - 168 40 — 162
82,02 Saws and Blades Hand/Hachine 203 NA 160 150 140 -_— -_— — - -
82,03 Hand Tcols, Pliers, Sanips, etc. o -— —_— 25 352 _— - -— —_— —
82,04 Hand Tools Diamond lLifg. 4o 526 519 663 55 - 2 - - -

[+ ]

SOURCE: Chile - Antecedentes Sotre el Sector Ketal-llecinica

Cerercio Exterior de Bolivia

Publicacifn del Departamento Nacional de Planeacién Unided de Integracién Econdmica
Estadistica Industrial 1567

Fncuesta de Kanufactura y linera 1967

NA - Not Available
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TARLE 4 (Cont.)
PRODUCTION OF SELECTED I:ETAL VORKING PRODUCTS OTHER ANDEAN COUNTRIES
(Thousand of U.S. Dcllars)

Chile" Chi.leb Colcmbi.e.ib Colomtia® Perub F‘erud Bcuadorb Ecuador®
FABALALC Deseription 1965 1966 1967 1967 1956 1966 1967 1967 1956 1967
82,05 Interchanging Tools, tiachine, ect, NA NA 1700 -— 103 -— -— 393 -— —
82.11 Razors and Blades - -— - — 2885 2604 - - — -—
83,01 Locks and Padlocks 12513 NA 130C0 13030 1650 1536 233 25 — -
83,02 Bese Letal Fittings NA NA NA 350 1884 944 139 - - —
83,15 ¥ire Rods and Electrodes, etc, 2325 1953 2139 2309 98 —_ — 55 —_ —
84,06 Internal Combustion Engines NA 430 Lz0 430 110 _— 1161 — — —
84,10 Pumps for Liquids 789 1151 1175 1205 617 — 673 530 —_— —
84,11  Airpumps Fans and Blovers 400 180 1080 1135 23 13 9 13 — -
84,14 Industrial and Latoratory Furnaces 4o 27 183 193 86 - -— 64 - -—
84,15 Refrigerators 30886 34330 33983 32933 14452 14195 6624 4923 —_— 1021
84,17 Heating, Distilling, Sterilizing 2190 2637 3178 3178 201 46 154 102 — —
84,22 Hoists and Winches 15 150 610 1060 231 231 585 188 - —_
84,23 Excavating, Boring Equipment 315 365 480 480 9 — —-— - — —
8L, 24 Tillassze Pquipment, Plows, etc, 57 59 51 834 1235 1235 9 156 — —
8h,29 Deiry Machinery NA HA NA 200 46 86 9 — — —
84,30 Mech., Bakery, Confectionery 114 93 60 110 942 79 132 68 - —
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TABLE 4% (Cont,)
FRODUCTION OF SELECTED METAL WORKING PRODUCTS OTHER ANDTAN COUHTRIZS
(Thousarnd of U,S, Dollsrs)

chiile® Chileb Colombiab Colombia® Perub Pex‘udl Ecuadorb Ecuadord

NABALALC Description 1965 1565 1967 1967 1936 1965 1967 1967 1966 1957
84,37 Weaving and Knitting Machines NA RA NA 400 — —_— — -— — -—
8k, 40 lach, for finishing Textiles 8315 9701 10592 10992 3551 3517 1 e -— —
8h.41 Sewing Machines 1062 1257 NA 2164 4819 419 4105 945 — —
84,45 Ylach., Tools - letal 295 377 639 -— — 60 — — -— -—
84,46 Msch., Tools - Stone Cerarics — — -— — 32 32 7 -— —_— -
84,47 Lach, Tools - Wood, Cork, Rone 260 284 292 142 12 12 -— — — -
B4, 43 ilachh, Tool Accessories KA NA NA —_ 138 138 - — -— -—
8h 4o Pertable Hand Tools, Air or

Electric - — — - —— - 1 — - -
84,51 Typewriters - — 3000 3000 2722 722 — — -— —_—
84,53 Statistical ilachines -— — —_— — — - - — — —~—
84,55 Parts and Accessories for 84,51,

ah,53 - - - - 20 20 - - - —
84,56 Vineral Sorting, Crushing

Kachinery 5400 6000 6330 7770 206 184 81 248 -— —-—
84,61 Teps, Cocks, Valves 2571 2687 4629 —_ —_ 822 — 121 — —
84,62 Ball, Roller, Needle Bearings - - —_ - - -~ —_ — —_

31



NABALALC

84,63
87,1
87.07
87,14
90,05
90.10
90,12
90,13
90,14
90,15
90.16
90,25
90,26

9,05

Description

Trans Shefts, Cranks, Housings
Tractors
Fork Lift Trucks, end Plaiform
Other Vehicles
Refract, Telescopes
Photo Cor:'ing Hachines
Compound .ptical Hicroscopes
Optical Appliances
Surveying Instruments
Balenzes-Sensitive
Drawing Instruments

strurents Chenm, Analysis
Gas Liquid Meters

Clocks

PRODUCTION OF SELECTED METAL VORKING PRODUCTS OTHER AMDEAN COUNTRIES
(Thousand of U.S. Dollers)

TARLE &4 (Cont.)

Chile® Chile® Colombia® Colombia® peru’ peru’ Eouador? Fouador’
1965 1956 1957 1967 1966 1966 1967 1967 1666 1567
913 64 1014 1014 314 312 322 68 — -
NA NA HA 1000 283 353 648 - - -
NA NA NA 5400 - - — - - -
- —— -—— — & ——_ - - o— -——
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On the other hand, although there appears to be a moderate
amount of pump manufacture (84.10) in Peru, Colombia, and
Chile as indicated from the several sources of Table 4 reference
to Appendix B indicates high level of imports to all those
countries in relation to manufacture. In addition, as contrasted
with domestic refrigerators, there is a multitude of different
types of pumps and there may well be an opportunity consequent
to an Andean Pact decision allocating various tyves of pump
manufacture arong four or five of the Ancom countries. If a
feasibility of prefeasibility study is conducted on the pos-
sibility of manufacturing numps in Bolivia the market for
specific types of pumps would heve to be deterrined. [Fans and
blowers and piston compressors (84.11) would seem to have only
a moderate competition from producticn activity in Chile, and
this reinforces our opinion of this category as a promising

opportunity.

As might be expected, Nuts and Bolts (73.32), and iron and
steel structures (73.21) are manufactured in each country, pri-
marily for domestic use, '/e believe that these commodity groups
are typical of those which should be made by each country for
jtself. /ithin these sectors, however, certain specific pro-

ducts could be programmed.

There is a scarcity of data on Bolivian production in the
metal working area. The majority of operations employ under 25

people. Our existing industry survey was limited to establish-
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ments employing more than 25. Appendix E - Rolivian Fstab-

lishments Visited, indicates the firms visited by the combined

Metal working/electrical and electronics goods team. Pro-
duction and other pertinent statistics are included in the

Survey of Existing Industry in Bolivia.
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IV. DISCUSSION OF OPPORTUNITIES

35



IV. DISCUSSION OF OPPORTUNITIES

The possible oprortunity identified after the screening
conducted on the basis of markets are nresented in Table 5.
This list was reduced to 38 opportunities using manufacturing
economics as the screening criteria (Table 6): the 38 oppor-
tunities were tinen classified as high, medium, end low promise

according to the criteria discussed in Chapter II.

Ocportunities in each of the three gzroups are listed in
rough order of their wromise. The borderlines between groups
are somewhat arpitrary, with the opportunities at the bottom
of one group being similar in promise to those at the top of
the following group. Ve should emphesize that all 38 are pro-
mising opportunities and that any two onaortunities may be
regarded as significantly different in level of vromise only

when several other ovportunities are ranked between them.

In the following nages each of the opportunities falling

in the high promise category is discussed in some detail.
A. IUTERNAL COMRBUSTION ENGINES

1. Product Description - NABAIALC CL4.56 ... internal com-

bustion piston engines, aircrait engines, other.

In view of the nosgible varieties of internal combustion

engines vhich could range from small to massive sizes for both
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TAELE 5
POSSIELE KMETAL VWORKING OPPORTWIITIES

Estimsted Estimaied Estimated Other Lator Speed
Bolivian Andean EKT,. VKT, KT, Bolivian Andean /ALAIC Intensivity Implemzne
NABALALC KT, YKT, Bolivia  Andean Other ALALC  IiKT./ iKT./ 1KT./ Merket a 1,2,3 tation Value/
Code Product Doseription  Sufficient? Sufficient? L3 HE ni VP HVP HVP Comment 4,5 Yrs, Weight

731k Tren Vire No Yes 400 3,000 L,200 1 8 10 Low B 1 1=2 Low
Excellent A
Excellent O

73.17 Cast Iron Tubes and ELT!DIATED

Pipes

73.18 Tubes/Pipes Yes Yes 2,000 26,500 17,000 1,25 16,5 40,5 Border, B 1 1 Low +
Excellent A
Excellent O

73.20 Tube/Pipe Fittings ELIMINATED

73.25 Yire Rope/Cables No Yes 200 4,500 2,000 0.7 16 7?7 LowB 3 1 ted, -
Excellent A
Excellent O

73.21 Ircn Steel Structures Yes Yes+ 900 7,100 6,000 9 80 10 Excellent B 3 1 Low
Excellent A
txcellent O

75.32 Nuts/Boits lo Yes 125 5,500 7,000 3/4-1 34,4 Lk,  1ow B 2 1 Ked. =
Excelleat A
Excellent O

73,36  Stcves, Ovens Yes Yes 500 3,300 500 2 6.6 0.6 Border B 3 42 Low +
Excellent A
Low O

73,38 Iron/Steal Domestic
Articies ELL:INATED

8See End of Table
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POSSIELE KETAL ORKIIG OPPORTUNITIES

TARLE 5 (Cont,)

Estimeted Estimated Estimated

Other

Bolivian Andean KT, KT, KT Bolivian Andean ALALC
i Bolivie  Andean Other ALAIC MKT./  MKT./ KT,/ Market
HABALALC KT, KT, 15 M3 e 1P VP VP Comment
Code Product Description Sufficient? Sufficient? .
82.01 Hand Tools/Agri.,
Forestry No Yes 125 1,500 - 0.4 5 0 Low B
Good A
Low O
82,02 Hand Saws and Blades No Yes 90 1,460 1,600 0.5 7.5 7.5 Low B
Excellent A
Excellent O
82,03 Pliers/tirenches/Files No Yes 175 3,500 3,000 1,1 22 48,7 Border B
Hand Shegrs Excellent A
Excellent O
82,05 Interchengeable Hand
Tools No Yes 700 9,200 29,000 1.4 8.4 58 Border B
Excellent A
Excellent O
82,c6 Knives/Cutting Blzdes ELTUINATED
82,09 Serrated Cutting Blades ELIMINATED
82,10 Knife Blades ELIMINATED
82.1 Razors/Razor Blades No Yes 75 2,525 800 0.3 8.4 2,7 LowB
Excellent A
Good O
82.12 Scissors/Blades ELDITHATED
82,13 Cutlery (Hisc.) ELTMINATED
82.14 Kitchen/Tableware ELIMINATED

36

Labor Speed
Intensivity Implemen-
12,3 tation value/
4,5 Yrs. Weight
3 1 Ued, =~
4 1 Med, -
3 1=2 Low
2 1 High
3 2 High



POSSTELE

TAELE 5 (Cont.)
#ETAL VORKING CFPORTUNITIZS

Estimated Estimated BEstirated Other
Bolivizn Andezn EKT, HKT, HKT. Belivian Andeen ALALC
NABALALC EKT. 1T, Bolivie  Andean Other ALALC 1./  tkT./ IMKT./ Harket
Coda Product Description Sufficient? Sufficient? ties 15 M LVP 1:VP 1ZVP comment
2C0

83,01 Locks/Pedlocks No Yes - 300 2,500 0 4 10 — Border B
Excellent A
Low O

83,02 Door Hardware No Yes ~ 250 3,100 900 0.8 11 3 Low B
Excellent A
Good O

83,07 Metel Lighting Fix-

tures ELBIINATED
83,C9 lfetal Clasps, Buckles,
Ete. ELTGETNATED

83.15 ield Rod o Yes - 200 1,200 2,600 1 6 13 Berder B

84,06 Engzines Yes Yes 2,660 47,1400 70,000 2,6 L7 70 Geod A
Exceilent O

84,10 Pumps Yes Yes - 1,000 16,400 2,600 2 1/2 L 65 Geod B
Excellent A

84.,41-101 Piston Ccmpressors Ne Yes 1,000 8,000 26,000 1-2 13 43 Excellent O

84,11-201 Fans/Biovers Yes Yes + 1,000 7,000  12,C 3 19 19 Excellent By A, O

85,11 Industriel Ovens 260 7,500 18,80 1 19 52

84,15 Domestic Refrigerators — Yez Yes 950 8,200 2,850 2.5 .22 7.6 Good B
Excellent A
Excellent O
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Labor Speed
Intensivily Implemen-

1,2,3 tation Valus/
4,5 Yrs. Yleight
i 1-2 High -
3 1 Yed, =
1 1=2 High
4 2=3 ted,
3 2 lled, +
.1 2-3 Hed,
4 2 kied, +

2 Low +

’-} 1-2 Hed. -



TAELE 5 (Cont,)
POSSIELE METAL WORKING OPPORTWIILIES

Estimated Estimated Estirated Other Laber Speed
Bolivian Andean 1KT. MKT, VKT, Bolivian Ancdean ALALC Intensivity Implemen-
NABALALC WKL ¥KT, Bolivia  Andeen  Other ALALC MKT./  MKT./ KKT./ Market 1,2,3 tation  Value/
Code Product Description  Sufficisnt? Sufficient? [ 240 H: Jalty Ve LVP HVP Comment 4,5 Yrs, Yeight
84 22 Hoists/Winches Yes - Yes 2,000 24,00 23,000 2-4 1 46  Good B 4 2 Yed,
Excellent A
Excellent O
84,23 Scrapers/Bulldozers/
Etc. No Yes 2,500 4,000 55,000 1.6 30 38  Fair B 3 3 Low +
Good A
Goed O
84,24 Agricultural Pquipment Ho Yes 250 4,450 5,000 0,3 4,5 5 Low B 3 1=2 Low +
Good Ay O
84,30 Focd Machinery No Yes 200 8,000 6,000 0,5 20 15 Low B 3 2=3 High -
Excellent A, O
eL. Sewing Eachines No + Yes 350 12,000 7,0e2 1 36 20 Low B 5 2 ted, +
84,435 lizchine Tools 1,300 14,000 57,000 1-2 18 a 34 Led, +
8L .47 Vood Plastis Machinery Ho Yes 300 3,500 4,000 0.5 ? 8 Fair By A, O 3 2-3 led, +
200
84,49 Viotorized Hand Tools No Yes 400 3,200 3,600 0,5 S+ 16 Low B L 2 High +
Ggood A
Excellent O
84,56 Mineral Crushing/
Grading Yes + Yes + 3,700 20,%00 10,000 12 68 33  Excellent By Ay O 3 2 Low +
84,27 Weaving and Knitting No Yes 1,200 13,250 21,000 0,34 3,8 6 Low B L 34 Med, +
Machine Good A
Good 0



TABLE 5 (Cont,)
POSSIELE METAL WORKING OPPORTUNITIES

Estimated Estimated Estimated Other Lator Speed
Bolivien Andean HKT. HKT,. MKT, Bolivian Andean ALALC Intensivity Implemen-
NABALALC ¥KT, WKT. Bolivia Andean  Other ALALC KT/  BKT./ MKT./ Harket 1,2,3 tation  Value/
Code Product Description Sufficient? Sufficient? 155 H% M) HMVP VP MVP Cemment 5,5 Yrs, Weight
500
84,51 Typewriters, Etc, ? Yes 700 5,500 21,000 0.34 3,8 6 Gond B 5 2 High -
Excellent A
Excellent O
84,52 Calculating Machines ELTIINATED
84,53 Statistical Mechines ELININATED
84,54 Other Office Machines ELIINATED
84,61 Valves, Cocks, Etc. Yes Yes 700 12,000 17,000 2 35 48 Low B 3 2 Hed,
84,62 Bearings No Yes + Loo 8,000 34,000 0.7 30 300 Low B 4 2-3 High
Excellent A, O
84,63 powver Transmission
Equipment No Yes 400 13,000 34,000 1 30 85 Low B 3 1-2 ed,
Excellent A, O
85,05 Hend Tool w/Hotor No Yes 125 1,675 24300 0.3 4,2 5,8 Low B 5 1-2 High
Good A, O
87,01 Tractors Yes Yes 4,C0 26,000 34,000 3,2 29 27 Good B 4 2-3 lied,
Excellent A, O
90,14 Surveying Instruzents No Yes 200+ 2,000 4,300 1 2.5 17 Border B 5 2-3 High

Excellent A

90,16 Math, Calculating
Instruments ELTAINATED BUT TIZS DI WITH 90,14

L1



TAELE 5 (Cont.)

POSSIBLE KCTAL V/CRKING OPPORTUNITIES

Estimated Estimated Estimated Other
Bolivian Andean KT, KT, KXo Bolivian Andean ALALC
NABALALC MKT, FKTe Bolivia Andecen Other ALALC MKT./ MKT./ MKT./ Market
Code Produst Deseription Sufficient? Sufficient? e jiie] 3 1ive 1V LVP Comment
90.27 Counters ELITITIATED
91,02 Clecks ELTHINATED
91.03 Instru, Panel Clocks ELTHMINATED
91,04 Other Clocks ELTMINATED
91.05 Time of Day Recording
Apparatus ELDIINATED
91,06 Time Switches ELTNINATED
91.08 Clesk hovenents ELIMINATED
91.10 Clock Cases ELTIINATED
91,11 Other Clock and Watch
Parts ELDBIINATED
97.06 Gym or Sports Apparatus ELDITNATED

BMarket Comment Key: A = Ancom

B = Bolivie

0 = Other LAFTA
Sxcellent = MKT/UVP 7 5
Good MKT/MVP  2-5
Border e IKT/HVP  1-2
Low = MKT/EWP o 1

L2

Labor Speed
Intensivity Irplemen-
1,243 tation
4,5 Yrs,

value/
Weight




TABIE 6
METAL WCRKING OPPORTUNITIFS

CIASSIFIED ACCORDING TO PROMIZE

NARAIALC Abb. eviated Product Market
vescription Orientation

High Promise

8,06 Engines Andean
BLl22 Hoists Andean
90,1l Geocdesic Instruments Andean
8li.56 Mineral Crushing Andean
8L.11 Fans and Plowers Bolivian
87.01 Tractors Andean
82,05 Interchangeable Tools Andean
82.11 Pisten Conpressors Bolivian
862 Bearings Andean
8l.10 Pumps Bolivian
8lis L5 Machine Tools Andean
8L.63 Pcwer Transmission Andean
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NARATALC Abbrevia ted Product Market

Description Orierntation
Medium Promise

8Lholil Sewing Machines Andean
8L, 30 Food Machinery Andean
gh.23 Ieveling and Excavating

equipment Andean
82,03 Pliers Andean
8Ll Wood and Plastic Machinery Andesan
85,05 Hand Tools without Electric

Motor Andsan
84,49 NMotorized Hand Tools Andean
735632 Nuts and Bolts Bolivian
8h.51 Typewriters Bolivian
73625 \lire Rope and Cable Bolivian
82,62 Hand Saws and Blades And=an
81,15 Domestic Refrigerators Bolivian
8L.1l 85.11 Industrial Ovens and

Furnaces Andean
73,18 Tubes and Pipes Bolivian

Ly



NABALALC

Low Promise

8L.37

83,15
82,0k
83,02
83.01
73.21
82,11
73.1L
8Lo2k
73,36
82,01

Abbreviated Product
Lescription

Weaving and Knitting Ma-
chinery

Welding Rod

Hand Tools

Door Hardware

Locks and Padlocks

Iron and Steel Structures
Razors and Blades

Tron Wire

Agricultural Ecuipment
Stoves, Ovens

Hand Tools-Agricultural
and YForestry.

b5

Market
Orientation

Andean
Andean
Andean
Bolivian
Bolivian
Bolivian
Andean
Bolivian
Bolivian
Bolivian

Bolivian



gasoline and diesel-nowered, we think it practical to consider
that this industrial opportunity iniiially be limited to the
manufacture of liquid cooled engines in the 30 to 200 horse-
power range. These engines could be models of 2, 3, &, 6, and
8 cylinders depending upon the size and application. Ve do not
contemplate manufacturinrg aircraft piston engines. This man-
ufacturing enterprise could supply engines to the mining sector,
tractors, mobile agricultural implements, materials handling

equipment, and motor-zenerator sets, to name a few.

The engines should be selected for maximum interchange-
ability in parts such as 4, 6, and 8 cylinder blocks to utilize
common bore and stroke. Similarly, cormon blocks could have
different bores and strokes to vary the horsepower range in order
to minimize manufacturing costs. By minimizing the variety of
castings and forginzs required by the different models and by
the use of common marts, longer production runs and better econ-
omy would result from less frequent set-ups and less inventory
of in-process and finished parts. It would also greatly simplify
the problcms associated with production control, planni g and

scheduling.
2. The Process

It would be expected that ultimately this manufacturing
operation would have its own foundry and forge shop; therefore,

the raw materials for these departments would be purchased to-
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gether with the various types of machining alloys needed for
the fabrication cf engine components. Initially, however,
raw castings will be purchased. Items to be purchased in fi-
nished form would be starters, generators, fuel pumps, fuel
injection pumps, carburetors, pistons, valves, radiators,
fiiters, etc. As this industry develops and when volume
justifies, it could eventually undertake the manufacture of
fuel injection pumps. This process requires a high degree of
technical sophistication; therefore, a careful make-or-buy
decision is required. Even though most of the material men-
tioned above will have to be imported, the engine plant should

be able to reach between 65% and 7C% local integration.

I¢ maximum interchangeability of parts is realized some
450 to 600 different castings and forgings would have to be
machined. This number could easily double if close attention

is not paid to interchangeability.

The engine ranufacturing plant will have four major de-
partments: foundry, forge, machine shop (which will be divided
into engine block machining, crankshaft machining and the other
machine parts) and assembly. Peripheral functions such as de-

greasing, deburrinz, painting, etc. will be needed.

Foundry equioment will include mold sand systems, core
sand systems, core blowers, core drying ovens, melting furnaces,

molding machines and shakeout and snazging equipment.
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The forge shop will consist of basic mechanical forging
presses, such as eccentric, mechanical drop hammers, board drop
hammers, rolling machines, straightening presses, shot blast
equipment, holding furnaces, heat treatment furnaces and miscel-

laneous grinders for rough grinding.

The machine shop, the largest manufacturing operation within
the plant, will consist of standard type machine tools for
turning, milling, boring, drilling, tapping, broaching, except
for crankshaft and cylinder block production where transfer
equipment will b2 required. Some small stampings will be pro-

duced.

3. Minimum Viable Plant

The minimum viable plant investment for the manufacture of
engines in Bolivia is estimated at US$ 1,000,000 investment
requiring US$ 1,250,000 sales to break-even. This estimate does
not include a captive foundry, the manufacture of crankshafts,
fuel injection systems, or major automatic transfer equipment
for block machining. Some 2,000 engines, or one per hour,
would be produced. Overall average equipment usage would be
40-50% and integration perhaps L40% at this level of manufacture.
As a comparison, an economically viable plant which manufactures
20,000 engines per year and manufacture engines to a level of
90% integration would require an investwent of approximately

Us$ 7,000,000, “uch an installation would include foundry and
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large forging presses. Sales would need to approach Us$ 10,000,000

and utilization of equipment would be in the order of 75%.
L. Skills

The manufacture ot internal combustion engines require basic
foundry, forging, machining and mechanical assembly capabilities,
as well as peripheral skills, such as trouble shooting, testing,
and equipment maintenance. A licensor for the operation will
be required and it is expected that the licensor would provide
training program, as well as technical assistance, during start-
up and early operation. It will also be necessary for the
licensor to provide resident engireers and skilled technicians
for a sufficient veriol of time to bring the work force up to
opverating standards of training. Personnel must be trained in
rmanccerial, direct production jobs, and supporting functions

both in office and plant.
5. Summary

Internal cornoustion engines represent a very important
opportunity for Polivia. The Andean Market at present is Us
$ 47.0 miliion and will grow steadily, since only minor pro-
duction exists in Peru, Chile and Colombia, Bolivia mey wish to
pursue energetically the assignment under the Pact of this

opportunity, in whole or in part.
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B. HOISTS AND WIKCHES, ETC.

1. Product Description NABALALC 8L.22

This category includes hoists manually and electrically
operated, electric winches, stationary cranes of several
types, such as davit with winch, mcbile gantry cra2ne with ro-
tating boom, and mobile floor crane and renual and electrical
canstans. A typic:l prcduct mix for a plant producing these
products, even with many simplifying arrangements, calls for
a rather complex product line. But even vhen all the procucts
mentioned above are included, many common manufacturing ele-
ments are to be found throughout the product line. Typically
materials handling equipment of this type i1s in the one-half
ton to five ton range. Thus, for example, where units are
electrical, there is a rather narrow range of electrical
motors to install. Gear reductions will be aporoximately the
same for the hand-operaied equipment of a three-ton hoist, a
three-tocn winch, and a three.ton mobile zantry. A simple
davit and winch, given the ability to rotate and given proper
structural footing to support such rotation, becomes a rotating
boom with winch. The sam2 unit given four casters and some
additional framework can be pushed around as a floor crane; or
with the addition of two A-frames and a top cross member this
sare unit can become a mobile gantry crane. '"Mobile" in the

sense used in this catesory means that it can be pushed or



pulled around a floor; it does not mean self propelled. A
winch and a capstan of the same capacity have a number of common

elements. They merely operate in planes 90° apart from each other,

The products in this group are needed in every manufacturing
plent, on farms, in truck terminals, warehouses and machinery

repair shops.
2. Process

In the manufacture of this product mix there are some five
lines of flow which converge at the final steps of welding, ce-
greasing, painting and assembly and test. The five lines are

as follows:
a. Plate is sheared and holes are drilled and punched.

b. Shapes, such as channel, angle and wide flange beams

are sawed, and then holes are drilled or punched.
c. Sheet metal is sheared, blanked and stamped.

d. Castinzs are cut in the form of sears, key ways and
splines are broached in these and the resulting product

heat treated.

e. Alloy steel shafting is turned, key ways are milled,

and sometimes heat treated.

These constitute the manufacturing activities of the basic

plant. DlNecessarily a great deal of the items are to be purchased
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at first and to be made only when their quantity justifies it.

Purchased elements of hoists, winches and cranes comprise
the following: electrical motors, gear motors, bushings,
bearings, wire rope, forged hooks and iron castings. Iron cast-
ings will be needed for gear blanks, drums, trolley wheels,
handles, caster bodies, reels, gear reduction housings, capstan
heads and the like. There is sufficient iron foundry content
in this product mix to encourage expansion of existing nearby
foundries, but for cuite sometime in the economic progress of
this plant a foundry solely for these purposes will not be
econonically justifiable. Torging needs will also be met through

purchases. Primary uses will be hooks, swivels and cheirs.
3. Minimum Viable Plant

Investment for the minimum plant would be approximately
Us$ 400,000 not includinz working capital. Of this amount, the
process machinery and equipment would be in the order of US
$ 200,000, Such equipment would be typically one each of the
following: metal worker, saw, shear, brake, blinking press
(75 ton), stampinz press (50 ton), stamping press (25 ton),
gear cutter, lathe, universal milling wachine, MIG welder, heat
treating equipment, and rolls for sheet metal. Building (2000
square meters) and land (8000 square meters) would add another
US$ 12C,000 to this investment, &nd about US$ 80,000 additional

will be needed for general equipment such as air compressor,



materials handling equipment, broler, maintenance shop, tool

and die shcp, and the like.

Estimating on the basis of an average mix within the pro-
duct grouping, we would expect the minimum viable plant to pro-
duce some 300,000pounds annually of finished product with a

sales value of nearly US$ 550,000 per year.

This plant would require some 32 direct hourly employees.
supervision, management, and indirect people such as maintenance,
shipping and janitorial would add perhaps 10 people to this
total. Aprproximately Us$ 90,000 would be required for working
capital. At this level of operation, equipment utilization
would aporoximate 55% and integration about 50%. The minimum
econcmic plant would need sales of approximately Us$ 1,000,000
with 80-85% equipment utilization. Integration would approach

85 per cent.
4, Skills

Vithin the plant several skills will be essential. A tool
and die making capability for the simple shapes which have to
be stamped and dravn will be most desirable. A set-up man for
the machine shop operetions is essential. "elding skills can
be readily taught, but someone has to teach them. The remain-
ing people need only one week to one month of training to operate

the specific machines,
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A prectical knowlzdge of machining operations and how and
when to use thenr should reside in the single production mech-
anical engineer who should be in full time residence on this
job.

Although no specific technology or licensing arrangement
is required, it would be desirable to be linked with a tech-
nical partner vho can save time by procducing drawings of the

procducts to be made.

5. Sumary

This product group is usad by all manufacturing industries.
In addition, warehouses, truck terminals, garages and even
large stores wilil benci'it from use of these products. We note
some production in Crile, Peru end Colombia but this pro-
duction is under 12% of the Andean Market and in a very diffuse
product line. By group technology, 84.22 can economically be
combined with 84.63 power transmission equipment and, as we

reccrmmend leter in this report, into Complex I.

C. GEODESIC INSTRUMENIS

1. Product Description - MNABALALC 90.1kL...

Tis catezory includes surveying (including photogramme-
trical surveyins) hydregraphic, navigational, meteorological,
hydrological and gcophysical instrvments; and compasses, and

range finders.
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The various products which would make up a typical product
mix for this industrial opportunity are: directional and re-
peating theodolites, different models of transits, self-leveling
levels, self-indexing alidades and builders levels and transits

with trirods.

This product line requires sophisticated manufacturing
techniques in precision machining, die casting, precision casting
and optics. Initially this industry will begin operations as
an assembly operation ard will gradually phase toward the fabri-
cation of components. The optical parts would prcbably be the

last components to be fabricated.

2. Process Description

The rew material which would be imported would be the various
die casting alloys, high quality machine alloys, plastic com-

ponents, and miscellaneous hardware.

The prime manufacturing operation will be precision ma-
chining and will require precision turret lathes, screw machines,
milling machines, grinding equipment, drilling, tapping and
boring equipment and other equipment of tool room quality. Many
of the machine operations will be performed in an environmental
controlled area particulsrly for those parts which require close
tolerance, The ontics must be assembled in a "clean room"
atmosrhere to ensure that dust particles are not trapped in the

internal areas of the optics.
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Finishing capability will be needed as anodizing, plating,

and prime paint.
3. Minimum Viable Plant

The minimum viable plant which would include only some ma-
chining, finishinz, and assembly operations, is estimated as
requiriic a sales volure of U35 250,000 a year and, an invest-
ment of U5$ 225,000 with an additional working capital of US
$ 40,000. A substentialiy larger investment (perhaps US$L00,000)
and sales volume (anmwosimately US$ 800,000) would be required
for a minimur econouic plant. Utilization of equipment at these
two levels will be in the order of 40% and 80%, respectively.
Integraticn at the two levels would be approximately 40% and

75% respectively.
L, Skills

Precision metal fabrication, optical fabrication, precision
assembly and alignment are mancatory skills needed for this
operation., It is expected that resident expatriate technicians
supplied by the company vwhich is offering technical assistance
will be in residence a considerable length of time, possibly
two or three years to provide the proper training for the skilled

job functions where they are necessary.

Vie believe th2' this opportunity could well be seized by

Bolivia and, once onerating, could establish Bolivia as a

prime South American source of precision instruments.
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5. Summary

This is an opportunity to obtain for Bolivia a "non-
produced" (in the Ancom subregion) product group and to build
precision manufacturing capability starting from a small base.
Menufacture of these products will make use of the latent (in
the metal prcducts industry sense) ability of Bolivians to pro-
duce fine quality work. OStandards of precision will have to
be defined and enforced by the technical partner, e.g., Keuffel
and Fsser. Once zeodesic instruments have been established,
it is reasonable to phase into laboratory optical equipment,
starting with comparator: and photo enlargers, and then branch-
ing out into rhysical measurement equipment, balances, and,

ultimately, binoculars, microscopes, and watt-hour meters.

The Bolivian market alone is essentially equal to the min-
imum viable sales volume but this would offer a borderline
opportunity; the Andean and other ALALC markets offer an ex-
cellent. oprortunity, namely, approximately US$ 2 million for
the Andean market and US$ 4 million for the merket in the other

ALALC countries.

Presently, all of the LAFTA countries are importing these
instruments, primarily from the United States, Germany and
Japan. This industiy rrobably has not developed in the Andean
countries due to the hith skills required in manufacturing

these instruments; therefore, if Bolivia can develop this cap-
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ability, it has available to it an immediate captured market
with minimum chance of competition from within the Andean

countries,.

D. MINERAL CRUSHING AND AGGREGATE SORTING EQUIPMENT

1. Product Description - NABALALC 8L.56

This product category includes machinery for sorting, screen-
ing, separating, washing, crushing, grindins or mixing earth,
stene, ores or other nineral substances, in solid form; machinery
for egmlommeratiny, meoldinz or shearing solid mineral fuels,
ceramic paste, unhardened cement, blastinz materials, or other

rmineral producte in powder o» paste form; machines for forming

foundry molds cf sand.

The initial product mix for which we have estimated the min-
irmum viable nlant is based on two families of product-ore crush-

ing equipment and cereening machinery of the multiple tray type.

2. The Procecs

The raw raterial required for this line of equipmrent is
basically heavy sheet steel and plate, heavy castinzs, forging
stock, heavy steel wire and rcd, heavy machine stoclk, and
steel structural shapes, etc. The components which would be
purchased are notors of various sizes, sprockets, miscelleneous

hardware, bearings, pumps, belting and roller chain.



The manufacturing departments needed are a machine shop,
forge shop, sheet metal shop, welding, assembly, and paint
shops. Due to the heavy bulky size of the product, a fairly

large plant area would be required.

The machine shop functions would not demand great precision
but would involve heavy lathe work, and would require large
boring mills, milling, drilling, tapping, and other standard
machine tools. Similarly, the sheet metal shop and forse shop
would also require larze heavy sheet retal equipment and forging

equiprment for shearinsz, bending, notching, and forming operations.

Most of the welding would be done manually and the major
portion of the capitil investment for the welding department
would be for the purchase of large welding fixtures. The large
jtems of %the product v.ix, e.g., crushing mills, would be assem-
bled in one location rather than on a production line basis.
Gmaller items, if the volume is sufficiently large could be

asserbled on a drag-line and be fabricated in sequence.

It would probably be advisable to have a shot blasting oper-
ation lor cieanin: prior to priring and painting. In this case,

the itemz could either be fed throush blast by a monorail or

draz-line system.

3, WMinirum Viable Plant

The minimur viable plent is estimated on thz basis that

castings, forsings and heavy shalts and cems would be purchased



(hopefully from Bolivian industry). This minimum viable plant
would require an investment of US{ 300,000 rlus working capital
of some US$ 50,000. Sales at break-even level would approximate
Us$ 300,000. A profitable plant wquld develop sales of some

US$ 900,000 with well under US§ 100,000 added to the fixed in-

vestment.

Integration cun be moderately hizh (anproaching 75%) in this
industry. Motors and heavy plate would be imported, but all

else should come fror Bolivia in the near term.

Utilization cf equipment at break eveu will be highly variable
(102% for welding eauipment, but perhaps 30% for lathes and
woring mills). At a profitsble level, wore welding equipment will
have been added (and 7ill continue at lOO%) whereas somz machine

shop tools will be 50-60% loaded at best.
L. Skills

Generally, the skills required for the manufacture of this
equipment are not tco hizh. Therefore, the Bolivien labor force
can be treined in roirly rapid fasnion. In fact, many of the
existing industrics in 2olivia are operating with personnel who
have skills vhich could easily be adepted to the tasks which

weuld be required r this manufacturing operation.

5. Jummary

Mineral crushing equipment is essential to the Ancom econ-
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omy. We note moderate production in Chile of US$ 6.0 million
and minor production in Colombia and Peru. But in this rapidly
groving market there is ample room for profitable manufacture

in Bolivia,
E. FANS AND BLOVYWERS
1. Product Descrintion - NABALALC 84.11

This catezory includes air purps, vacuur pumps, air or gas
compressors (including rotor and turbo pumps and compressors,
and free piston <enerators for gas turbines); fans, blowers and

the like.

At the outset, the product mix for this opportunity is likely
to include only fans and blowers and related equipment indicated
in the NABALALC catezory. Reciprocating compressors, on the
other hand, would be a lozical addition to an internal combustion
engine plant because of the similarity of equiprent required to
manufacture this equipment. These are discussed under Section H

of this chepter.

A typically-neeled size ranse of blowers which could be pro-
duced in a minirum vlant would range from 1/4 horsepower with
a 9 1/2 inch wheel diareter and approximate output of 1,000 cubic
feet per minute to 10 horsepower with 36 1/2 inch wheel diameter

and an ou.put of 20,000 cubic feet per minute. These fans could

be desicned to operate at these outputs within e static pressure
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range of 1/8 to 1 inch of water,which would depend on the
characteristics desired. Blowers, on the other hand, although
they may be similar in construction, are designed to move these

volumes of air at higher velocities and pressures.

2. Process Description

The primary rew materisl required for this operation will be
shee: metal of various standard sizes of mild steel, stainless
steel, and aluminum. Other items that would be purchased would be
castings, electric motors, pillow blocks, sheaves, bearings and

miscellanecus hardware.

The overations involved in the manufacture of fans and
blowers are fairly straightforward. These products primarily
require the basic sheet metal operations. Sheet metal is sheared,
blanked, rclled, vunched, notched, and formed (e.g. squirrel cage

blades), as needed.

The machine opereticns are again basic, such as lathe work
for the turning of shafts, milling, boring, drilling, and tapping.
The assembly cperations will require both seam and spot welding
as well as some silver soldering end brazing. This facility will
alsc be provided with equipment for deburving,degreasing, pri-

ming and vreinting coverations.

It is conceivable that fans end blowers could be assembled

sequentially on assenbly lines.The only real critical area in the
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assembly function is the balancing operation of both fans and

blowers waich must be done in conjunction with final test.
3. Minimum Viable Plant

The minimum viable plant is estimated as requiring a
sales volume of aoproximately US$ 360,000 a year. This minimum
plant could be started vy with investment of some US$ 180, 000
for lend, building and equirment and an additicnal sum of
US$ 60,000 for workirg casital. Integration will be about 60%

and equirment utilizstion will be approximately L5%.

The present Bolivian market provides a sales volume vhich is
six times the minimum viable plant annual sales, which indicates
that a gcod relative rate of return is possible with the Bolivian
market 2lcne. The Andean and other LAFTA markets are exceptionally
good. All factors indicate that the manufacture of fans and blow-
ers in Rolivia offers an excellent opportunity, not only for the
Bolivian market, but for even a percentege cf Andean or other

LAFTA markets.

This plant should show profit at US§ 1,000,000 annual sales;
investment in fired nssets would be approximately US$ 275,000,
At this level, equirment utilization would approach 80% and inte-

gration 85%.
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L, Skills

The skills involved in the manufacture of fans and blowers
are sheet metal fabrication, some basic machine operations and of
course assembly operations. Tool and die skills are needed in

this plant.

5. Summary

This is a promising opportunity directed toward the Bolivian
market initially, inesmuch as there is significant Andean produc-
tion. However, we vould expect a prefeasibility study to uncover
certain special items which are "non-vnroduced" within Ancom. We

would expect that some of these would logically be made in Bolivia.

r. TRACTORS

1. Product Description ~ MNABATLALC &7.01

This category includes tractors, whether or not fitted with

power take-offs, winches or pulleys:

a. Tractors,wheel type
b. Tractors,caterpillar or crawler type

c¢. Readtractors for semi-trailers

In the view of the complexity of tractor manufacture, we
would pronose that this industrial opportunity be limited at
first to the manufacture of wheel type and crawler tractors. We

would expect that this facility would precduce two sizes of the
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wheel tractor, the small size between 35 and 40 horsepower and
the large between 50 and GO horsepower. Only one model of the
crawler tractor would be produced and could range between 55 to

75 horsepower.

It is not econ:mic2l for engines to be made in the tractor
plant during the firat stages of the manufacturing program. An
engine piant is discussed elsewhere in this report to supply not
only the tractor rlcn®t needs but other industrial and mining appli-
cations. In more industrielized nations, the common practice is

for engines to e produced in separate facilities.

It would be erpected that a tractor mplent would also manu-
facture or import ortional equipment such as power steering,
power brakes, fourvheel drives, and the like, particularly if

it is to sunply the Andean mavket.
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The major items that weuld be purchased finished are engines,
batteries, wheels, tires, generators, starters, filters,instru-
mente end radiators and some optional equitment. Raw materiesls
would include hot rclled shzet metal of various standard sizes,
metal sharec, machine stock, forging stock, wire (electrical
and mechanical) and castings. (The castings would be of gray

and alloy iron, steel, m2lleable iron, bronze cnd aluminum) .

There would be four major manufacturing departments in the
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trector manufacturing plant: the mechine shop, the shect metal
and welding shop, the forge shop and the assembly department,

which would include painting and testing.

A typical tractor consists of approximately 130 forgings
and 180 various castings which have to be machined. The machine
shop would recuire complete machining capebilities, such as turn-
ing, milling, drilling, tevring, grinding, broaching, etc. In-
itially, standard ecuipment could be utilized; however, as pro-
duction increases,nunerical control machine tools mignht be

addi=2d for comnlex vterts.

The sheet metal shon would comprise most of the typical
sheet metal operations, such as shearing, notching, bending,
punching, forming, drevwing, and rolling. The welding department
would be loceted in <lose proximity to both the machine shop and
the sheet metal shop and would perform various electric arc and

spot welding operestions needed for fabrication of subassemblies.

The forge department would be equipped with basic mechanical
forging eauirment such as board drop hammers, other mechanical
forge presses, trimming presses, gas-fired forging furnaces, and
blase cleaning and pickling ecuipment. The bulk of the parts
coming out of the forge department will have to be machined;
therefore, these departments chould be in close proximity o one

another.



It is expected that the necessary init.:1 tocling reauired
for forging dies, stamping and sheet metal dies, machine shop,
welding and assembly fixturing would be purchased from those com-

panies providing technical assistance.

The completed parts in the operations described above would
be processed through finishing operations, such as paint, prime,
black oxide, anodizing, plating etc., as required, then would be
assembled into suvassemblies. These subassemblies would be deli-
vered to various stages of two separate assembly lines, one for

e wheel-uvype tractor and the other for the crawler tractor.
The assembly lines would probably be spaced either by a drag
line system or by special dollies which would be manually pushed
from station to staticn as the assembly seaquence progressed. The
completed tractors would then bhe tested, given a final painting
(a common painting cmeraticw for both lines would be advisable)

and moved to the finished gonils storage area for shipment.

3. Minimvm Viable Plant

Based on the assumption that the tractor engines would not
be manufactured in this plant, the minimum viable plant would
require sales of US$ 1,250,000, which represents a production
output of approximately 5C0 tractors per year. The estimates in-
vestment for such a rlant would be US$ 1.0 million plus a minimum
working capital requirement of some US$ 200,000, Employment for

the minimum visble plunt should epproximate 75 people. Utilization
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of equipment would anproximate 40% and integration would be under

50% at this level of manufacture.

As a comparison, a minimum economic plant would require an
investment of approximately US$ 1.5 million and would generate
sales revenue of approximately US$ 5.0 miliion. At this level,

equipment utilization would approach 80% and integration 75%.
L. Skills

The skills needed in manufacturing tractors are of the
basic metalworking type: therefore, the work force from the
Bolivian labor market could be trained in a period of 1-2 months
time. It would be exxvected that tractors would be manufactured
under license and thot the licensor would provide the necessary
technical assistance which would include resident engineers and

technicians to provide tne necessary training and expertise.
5. Summary

Tractor manifucturing could be an important industry for the
economic development of Bolivia. There is no published production
in the Andean Subregion, however, our field work indicate the exis-
tence of a proposal for production in Colombia of tracked and
wheeled tractors in two facilities. Those tractors would be wmar-
keted in Bolivia and FEcuador. Both plants would be built to serve
the entire Andean market or at least a major part of it and would

exchange parts and pieces as the basis of a sectional program for
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agricultural machinery. Ve urge the backing of a Bolivisn facili-
ty and think it should be encouraged unless plant construction

has already begun in Colombia.

Tractor manufacture can form the nucleus of Complex I
(described in Chapter V) and readily lends itself to expansion
into mobile materials handling equipment such as fork 1ift trucks

and tcwing vehicles.,

G. INTERCHANGEABLE 7..MD TOOLS

1. Product Description - NABALALC 82,05

This category includes interchengeable tooling for hand tools,
machine tools or for power-operated hand tools. Examples of opera-
tions in which these tools are used are: stamping, drilling,
tapping, threading, horing,broachi:~, milling, cutting, turning,
and the like. The category includes wire drawing, extrusion dies,

metal and rock drilling bits.

From the total product universe within this sector we have
selected the following items for which a market typically exists;
in our judgement they represent the core manufacture in this pro-
duct category. These vroducts are drills, reamers, taps, dies,
milling heads, cutting tocls and, although perhaps not in the
initial stages of manufacture, rock drilling bits and tungsten

carbide inserts for cuttiing tools.
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2. Process Description
Generally speaking the process would be as follows:

a. Wire would be cold formed, cut off, ground, heat treated,
final ground, marked and packaged, for the family of
drilling tools.

b. Bar stock would be sawn, bored, ground for teeth, heat
treated, final ground, marked and packaged, for dies.

¢. Plate would be sheared, rough ground, finish ground, key
ways would be broached, deburred, heat treated, marked
and packaged, for milling side cutters.

d. The sheet would be stamped, ground for sharpening,
broached for key ways, followed by bright nickel dip and

packaging for arbior spacers and shims.

For preservaticn against corrosion most of the products would
be dipped in a preservative and scme may be dipped in a thermo-

setting clear plastic.

Purchased elements for this process would be almost exclu-
sively raw material, that is to say, wire, bar stock, plate and

sheet. In addition, grinding wheels would also be required.
3. Minimum Viable Plant

The investment for the minimum viable plart would be in

the order of US$ 280,000 consisting of the following (in addi-
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tion to land, building and general manufacturing service cguip-
ment): a saw, shear, blanking press, cold former, four cylindrical
grinders, one surface grinder, one internal gear cutter, one ex-
ternal gear cutter, stamping press, mill, drill presses, deburring
equipment, heat treat equipment, electrolysis dip tank and
packaging dip tank. Additional equipment will be required for

the rock drilling bit manufacture and tungsten carbide inserts.

This plant should be producing some 10 units per hour of
approximately 20 products and on a one shift basis should gene-
rate in the order US$ 550,000 annual revenues. Integration would
be approximately 70%. Machine utilization would approximate 60%
at this level of production and would approach a maximun of 80%

at a profitable sales level of US$ 0.9 - US$ 1.0 million.

4, skills

Tool and die making and maintenance skills are required in
addition to machine tool set-up capabilities. Remaining skills
or ordinary machine operator capebilities with perhaps more
training required for final grind operators. It would he advisable
to have a metallurgist as a member of the supervisory staff or
manegement. A mechanical engineer with good knowledge of machine
tools and the operation of scheduling thereof would also be

desirable.
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5. Summary

This is an excellent opportunity to acccmplish two things
et one time: to manufacture a product which is essentially non-
produced in the Andean Subregion (minor production is reported
in Colombia and Ieru) and to supply an essentiel commodity to
the Bolivian metal working industry. With a 3olivian market of
some USH 0.7 million and Andean market of over US$ 9.0 million,
this enterorise should be a successful contributor to the Beli-

vian economy.

H. PISTON CCLEFERZSSCORS

1. Product Description - NABALALC 864,11.102

We describe the manufecture of riston compressors as an
opportunity fcr botn the Bolivian and Andean market with the
stipulation that iz only he undertaken alone if “he engine plant
is not implemented. lecanze all the equipmend 1eeded to make
piston compressorss is included within the engine plant, it is
desirable to include piston compressors in this plant. Should,

however, the engine plant not become a reality, then the follow-

ing remarks arply.

Ve expect this nlant to make air compressors to serve the
decentralized field opereticns of mining and construction, as well
as in plart and aubamotive parage needs. They will fall in the

2 to 50 horsepower range initially.
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2. rrocess

Inputs to this ¢lant would be rav castings from the Bolivian

ngs will at first he imvorted and then

[

foundry irdustry: forg
obtained from local indusiry. {istcns and rings will be imnorted
for a long time in all likelihood. These ccwicnents must be cut,
machined, assembled and tested. Fauinment is needed to mill the
blocks, bure and lore the cylinders end to nerform a host of
similer overations oin both the block and tle head. A stamning

b

nress will be nesced for crank cases and such compenents es air

%]

filters and silencers. This manufccluring plent could also make
the reciwrocating com resaocrs Jor refrigeration purposes in the

20 to 100 ton rarge.

3. Mininam Viewle Jlant

Irvestment for a minimum viable nlant would be in the order
of US) 0.4 millicn for ecuirment, building and land. Ve would
exiect thnt this invesirent veuld surmnert not only a breakeven

Usd .6 nillion of sales but would also

Ul
1

C

U

level of scme USD O,
be ajequate and [mlls used at sales of USy C.6 - USy .9 million
ner year. rouirment utilization st these levels weuld be 556,

and £07 recrechivel, fven with the most adroit scheduling and
fortuitous marikes sinvation it is Aifficu™t tn achieve :cre than
COL wrereps copuioment utilization cerone the chon; to do this,
extra Lours, or more tiea 1077 mist be achieved on scme cenbral

nieces c¢f eauinment. 107 is renerally taken as 2 shifts 5 day
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operation. Integration should be at L0% and 90% at the two

levels, resvectively.
4. Skills

Machine set-up, tool, die maintenance and vossibly malking,
metallurgy and quality control are the primary skills needed for

this w»lant.
5. Summary

Piston comvressors are important in the economic growth of
the country, not cnly because every mehal working manufacturing
plant and many non-metsl plants must heve compressed air but also
Ueranes construction end mining cannot develep without such equip-
ment. In addition, chcmical process incdustries require air for
nneumatic control i instruments. Even if 3olivia does not im-
plement the far-more-important engine ~lant, piston compressors

represent an ooportunity.
I. DEARINGS
1. Prcduct Descrintion - KABAIALC Ol .62

This category includes ball, roller,and needle bearings.
As a typical wnrcduct mir, we would suggers® the manufacture of
~ . . .

scme 657 ball bearings single and double row 257 roller bearings

and 15 necedle oearings. e would erpect the planlt to concentrate

on the most »nonular sizes for general industry. This would

Th
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exclude minieture precision bearings and beerings for shefts of
over two inches. 3y concentrating in this range there is reason-
able assurance that the total market figures which we have ob-
tained would awly in relation to the plant winich we described
below. Shaft seals would also te included in this —anufacturing

vlant.

-

2, l'rocess Desclirt

e

on

In the manmieciure o7 this mroduct groun there are some five

lines of manifzctuvir:s low prior to ass2mcly.
2 .

a. Alloy bar would be turred, sawn, rough ground, finish
ground, heat treated and final pground to make the inner
and ocuter roces of hall avd roller vearings.

b. Sheet weuld be hlanied, punched and formed twice.

c. Strip would be formed and cut ofi’ and final forned
to make tle hell retainer.

d. Strip would alsy be strivned, blanked, punched and
stammed oo moke a retainer shield for enclosure against
dust and abracsives.,

c. Vire would Lo wourd to form a garter spring for seals.

rarts made by the above lines of flow would be assembled

-
e
o8}
o]

and tested on o stabinti

‘urchazed material would be ball bearing balls (probably

from Jopan), alloy bar, light gauge strip, neonrene moldings and
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spring wire. 'one of tlese items to our knowledge is now manu-

factured in Bolivia.

3, Minimum Vizble :lant

To operate the minimum vieble plant an investment in equip-
rent, land, and wuildings of some USH 0.4 million will be required.
Iimmortant eauinmenti foreseen will include saw, shear, blanking
nress, three much recses, lathes, two cylindrical grinders,

one surface frinder, heat treatment and assembly equipment, and

metalluregical quality control emmaratus.

A

On thue baszis o en average miy w2 would expect tne minimum
viable plant tn produce some 250,000 units ~er year at an average
- (l

markei value of about L5% 2.L40 each or some US$ 0.6 million o

Fal
L
sales revenue annuall’. Fouipment utilizaticn viould be about
550 at this lcvel ¢nd iatesration would also be high because the
high value addedi counieracts the high content of materials

[}

immorts - aperoxiim.icly GO

To overate at a minimum economic basis, ayproximately
US§ 0.1 million would have to be acdded, primarily for grinding
cepacity, andé seales belween 0S5 1.2 and USE 1.5 million would be

required. Fauipment ubtilization weuld approach 70%, but integre-

tion would remain at 0%,



L, Skills

In the hourly workers rank, a tool and die maker and set-
up man would be required. Remaining skills are those of machine
operator with training times of up to a month except possibly

lonzer for the critical grinding operations.

In the dirccilion of the plant two technical skills are
essential metallurgy and quality control. Cuality control and
test are quite somhisticated for this group of products and the
results deyend heavily on the metallurgical knowledge required to
determine accurately what materials are being received and to
what degree they need heat treatment. Roth of these opevations

will require som2 investment in equipment to support them.

5. Suamary

Besrings, like cower traensmission eouipment, are essential
to the prowth of the mebal working industries, not only for nev
products but also to keep existing wheels turning. Viith an Andean
market of some USH 9.0 million and growing ranidly we believe this

is an excellent ovportunity especially in view of minor product-
ion in the Subregion.
J. PUMPS

1. Product Deserintion - ARATALC ¢k,10

This category covers numps (including motor pumps and turbo-

vumes) fer liquids, wnether or not fitted with wmeasuring devices;
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liquid elwvators of bmceet, chain, screw, band and similar

kinds.

The nroducts vhich we considered as veing anrusroniate for
the nucleus of %this manufacturing opportunity are centrifugal
mups with open or closed impellers which could range in capa-
hility hetusen 10 o 100 gmalleans per minute at a head of up to

200 fee: tc be ured for small or medium npumning apnlications.

$—

ogiceald addibtion, but we do not contem-

3

Lerge miniyg nuawvs ore a
plate their manufachure at the ouiset. The other line of equip-
ment liste2 in this CADALALC category, conveyortvpe eguipment,
requires a comnletely dilferent mamfacturing capability and

we have not included them ags part of the project.

2. Procegs Dezericcion

The inputs whizh would he reauired for this manufacturing
operaticn would include castings for casings and impellers of
iron, brenze, and steel. Tn eddition, machining alloys, ferging
stock, motors of various horsencwer, internal combustion engines,
bearings, piliow vlocks, and miscellancous hardware would be

needed. Some sheeh metal would be uged for guards.,

The cneravions reouired for the manufacture of centrifugal
and conveyor tyme numps are fairly straisutforward and can be
divided into fancticral departments, nsmely, machine shop, sheet
metal shop, welding, forge chon, assembly, naint and testing. In

revieviaz the comronent make-up of the nroducts being considered
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in this opportunity, +he mumber of Torgings needed would probeoly

not justify own manufazture.

The machine shon wculd have capability for medium lathe

work, boring, milling, drilling, tapping, grinding and the like,

2

The clieet metal shop and the welding denartment would be
comnrised of stendard basic equipment such as shear, brake,rolls,
notcher ard srot welding. Assembl:r operations would he divided
by preduct lire a2nd size. AL first the division should be between
small and lerge »umps. It would be advicable that these assembly
lires utilize a common ~zinting overation which would include

degr2asing and neiming.

3, Minimum Viable j-lant

The minimum viahle nlant is estimated at a sales level of
anprenimately US8 0.L willion per year and would need an invest-
ment o USH 0.2% willio:y vith an aaditional USH 65,000 working
capital. E~uaimment utilization would apnioximate 4et and inte-
gration 50F, at his level of coevation. A minimum economic level
of oreration can be achieved when sales reach USH 0.7 - US$ 0.C
milliorr. ‘'he besic eouimment and building investment will support
this sales level, fiowever, workins ca.ital needs will increase
to approximately USs 130,000. Dmployment at this level would

approach fifty reople. Equi-ment wutilization would be near

80, and integration should be in the neighborhood of T0%.
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L, skills

The manufacture of pumps requires basic sheet metal, machine,
welding and assembly skills. It is expected that some technical
assistance lwould be required initially; however, training for this

operation will not be exceptionally difficult.

5. Swmmary

Because of signif'icant production in the Andean Subregion,
thiz is primarily an ovportunity to produce for the Bolivian market.
However, once manufacture is established, certain products, not now

manufactured in the Andean covntries should be selected and produced.

K. MACHINE TOOLS INDUSTRY

1. Product description- NABALALC &L.45

This category covers all the ordinary types of machine tTools
for milling, drilling, shaping, stamping, turning, sawing, drilling
end grinding. From such e comprehensive product list it is dif-
ficult to predict accurately what the primary items of manufacture
should be. These, of course, must be determined in a feasibility
study. However, we would expect that the standard models of each
should be in the initial manufacture and their produztion should
be phased in the order of expected usage. Drills and saws are
the most used, the simplest to make and would likely be beginn-

ing products. Lathes would be next in boch complication and in
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usage. Milling machines and mills are the most complicated znd
must e made to provide a complete product line. 1t would be
advisable to seek out a licensor who could slso provide the rudi-
ments of numerical control to apply to these machines and to

manufacture the machines with future nurerical. control in mind.

This industry is basic to the development of the metal work-
ing industry in Bolivia and the Andean countries. The Bolivian

market is currently about US$ 1.0 million and the Andean market

about US$ 14,0 million. The market in other LAFTA countries
about USS 57.0 million. However, it would he difficult to
compéte in this market against Srazil and Mexico, both of which

manufacture these nrocucts.

2. Process

The menufacture of machine tools will require the use of
wrought stock (imported) and raw castings made in Bolivia. This
material will be sawn, welded, milled, drilled, bored, tapped,
turned, ground and assembled. Flectric motors may or may not be
provided and these will have to be imported. Ve anticipate a
modified assembly line for the small equipment such as saws and
drills and ascembly bays for ad hoc assembly of the larger coquip-
ment. A portion of the investment and floor space for this plant

would. be devoted Lo measuring, ganging and gquality control.
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3., Minimum Viable Plant

We estimate that the minimum viable plant should have a sales
level of US$ 0.6 million per year. This minimum plent could be
started with an investuent of some US$ 0.5 million for land,
building and equipment. The Bolivian market at prezent cannot -
support this project and part of the output would need to be sold
on the Andean market. If the Bolivian market grows at the same
rate as during the 1954-1948 for period demand for machine tools
should be about Us$ 1.0 million by 1975, which is sufficient to
support a minimum viable plant. Integration on a minimum viable
»lant basis in the order of G0-70%., Ultimate integration should
apnroach 90%. Utilization of equipment at the minimum viable

level would be in the order of 50%.

Very little equipment .would need to be added to reach an
economic level of scme US$ 1.2 million in sales unless the producty
line mix is extended unirisely to the extremes of size or complex-
ity. We would expect thot not more than US$ 0.1 million for equip-
ment would he needed to be added to support the sales level of
Us$ 1.2 - US§ 1.5 million per year. Utilization of equipment

should be 75% - £0%.

I, ¢kills

Probably the most important plant skills required for this

project are measuring, gauging, inspecting and quality control.
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Plant operations involve machine operation and setup skills and,
therefore, metallurgical knowledge will be needed to guide heat

treatment to adjust incoming batches of raw materials.

5. Summary

Since machine tool manufacturing capacity is lacking in the
Andean Subregion and since Andean imports are nearly us$ 1k4.0
million per year and productian in the area is less than Us$ 1.0

million,this can be an excellent opportunity for bolivia.

A licensor or investor presently manufacturing a compre-
hensive product line is an essential ingredient for the success
of this venture. Irefeasibility work must define the specific

products for each phase of manufacture.

L. POWER TRANSMISSION EQUIPMENT

1. Product Description - NABALALC SU4.563

The products in this category are reasonably well related for
good manufacturing practice. Pillow blocks, cranks, gears, wheels,
sprockets, gesar reducers, couplings and sheaves need not all be
made together at cnce but can be added as production builds up in
the existing lines. We have selected as the typical product mix
pillow blocks, sprockets, gear reducers, sheaves, and shafting up

to twenty horsepover.



2.

Process Descrliobion

In the manufacture of these particular rroducts there are

several distinct and separate lines of manufacture. Generslly

speaking, assembly is minor; gear reducers, however, require some

asseimbly. The various nrocesses are as iopllovs:

1208

Small sheaves and pulleys are die cast of zinc, trimmed
and minor final operations such as drilling and tapping
for set screws and boring and broaching a key way in the

center hole are completed.

Cest iron gear Llanks are hobbed and the center hole bored

and the keyway broached.

Cast iron gear cases are milled, bored and hushings are

pressed in.

Shafts are sawn, turned and sometimes threaded, key ways
are milled and then bearing surfaces are cylindrically

groud.

Sheat metal sheaves are blanked from sheet, stemped, and
gpot welded. When volume justifies tooling for folding,
a single or double sheave pulley out of one piece can

be employed.

Sprockets are bhlanked from plate then stempned, bcred,

broached, sometimes ground and heat ireated.
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Inputs for this set of products will be hot rolled plate,
cast iron gear blanks and cases, cold rolled shafting, bronze
bushings, ball bearings, molded reinforced rubber vee and cog

belts and single and double roller chain,

3, Minimum Viable Plenrt

Investment for the minimum plant will be approximately
Us$ 325,000 not including working capital. Of this the process
machinery and equipment would be in the order of Us$ 225,000,
Such equipment would ty+:cally be a zinc die caster, turret lathe,
universal millirg machine, saw, grinder, stamping press, hobbing
machine, broach, heat treat equipment, drilling, reaming, and
tapping machines plus a welder. A building of 2,000 square meters
and land (£000 square meters) together with some US$ L0,000 of
general equipment such as air compressor, materials handling
apparatus, bhoiler, maintenance, tool and die shop and the like

are indiecaeted.

Qutput of this mlant would be limited by the gear hobbing
and sprocket grinding operations. There is no need, however,
in the early stages of manufacture to have more than one of
these machines because they can be operated at two shifts to
match a one shift output of the other products. The minimum
viable plant would need annual revenue.in the order of

Us$ 350,000, Some 25 direct hourly people would be employed.
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P do . . o - o
Integration would senuroach 6559 and machine utilization 50% of this

level of production.

A practical minimum economic plant would require less than
Us$ 50,000 additional investment and equitment utilization can
eporoach 709 (a vnractical maximum in this tyve of manufacture)
in supporting a seles level of US$ 0.9 - US$ 1.0 million. Inte-
gration would reak ou. at 75-80% if sheet steel, zinc and shaft-

ing eontinue to be iwngortsd,
4, skills

The operation skills in this tyvne of manufacture are largely
those of machine overators. One skilled man to handle set ups
and tool and die work is essentiel. Metallurgical asneccs are
simple and perhaps technical training could be combined with super-
vision of the shovn. £ member of supervision should understand

machining operations and how best to uge the machine tools.

5. Summary

The manufacture of power transmission equipment is important,
This is an essential . industry in the develonment of Wolivia's
metalworking industry. ¥ith an Andean market of about US$ 15.0
million (although spread -over a diffuse oroduct mix) and Andean
production about 107 of the market, there is ample room for the

lotation of an econtmically viable enterprise in Bolivia.
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V. GROUPINGS OF PROJECTS INTO MANUFACTURIHG COMPLFXES
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V. GROUPTLGS OF :RCJLCTS TIITO MAUFACTURING COMPLEZIS

Irevious chanters in this revort have dealt with projects
consisting of single “roducts or grounings ol a Tew products.
The consolidation of niojects into manufecturing complexes can (%)
produce adtitional manufacturing econcriies and (2} support -roduct

L o

manufeacture which would not he economic as a lone project.
I .

The grouning ol projects into manufacturing complexes resulls
in savings through the non-investment of redundant equipment, nio-
vided the complex is under one management. In addition, vhether
or not there is one management, sovings in overhead 1ltems such as
1and, buildings, and overall administration of services and infra-

structure and in trans-ortation of work-in-wvrocess or parts feed-

ing frem one irdustry to another can be achieved.

A. COMPLEXES IMDICATING CREATEST PROMISE

%]

Our snalysis hos indicaied three complexes which appear
promising for “olivia in the near term. These are mresented
schematically in Tavles 7,0 and O ther arve: (1) tractor and
pover transmicssion, (2} mining and related equinment, and (3)

machine tools.

1. Tractor £And :ower Transmission

The most important compler would have as its nucleus the

manufacture of traclors and power transmission eouipment. Ve



TABLE 7

COMPLEX I

ENGIRES, POWFR TRANSMISSION, VEHICLES

Air Compresscrs

and

Internal Combustion Ingines AN

(zasoline and diesel)
For Vehicles and

Stationary Use

Tractors
(road and agricultural)
and
VUorks Trucks, includingz

fork-1ift and platform

A-ricultural Lt

Implements

Road Trucks
and Trailers
for the Transport

of zoods

Materials Handling
Equipment and
~.- | Fowver Transmission
Units including

shafts, gears,

and chains
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(¥ired)
(Unfired)

TABLE &

COPLEX II

MINING % ZELATED EQUIPMENT

LABALALC

8h.56.,101_,
£4.,56.199
6h.58.001
el 55,602
€h.55.0992

EL.49-139 4
73.&0.301J
74 40,901

£k .24
€h.59.401

84.01.101
E4.17.199

Descrintion

Mineral Crushirg & Screwing
Equipment -- Ball Mills

Pneumatic Mining Equipment

Grain Crushing & Sorting
Equipment.

Wood Treatment Equipment.

Pressure Veggels.
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TABLE 9

COMPLEX IIX

MACHINE TOOLS

NABALALC Description
&L .45 For Steel working
EL.46 For Stone Working
&h . For Wocd and Plastic
eh LE Accessories
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would expect that tracior assembly woald be the Tirst nhase of
construction and overation. ilext Tacilities of the manufacture of
nower transmission and materials handling eouiment would be ins-
talled %o surnly the tractor plant and the rolivian and Ardean
markets. At “he same time perhaps forklift trucks could be added

to the tractor :lanc.

The third rhase 37 construction would be the engine and
piston conrressor "1 at. Tts imolementation would require about
four wears. It would susply engines to the tractor rvlant and
other robile eaui~rznt such oz trachks and bulldorers cnd the sta-

ticnary and other enpine needs of Rclivia and the indean Subregion.

Part fcur of this compiex would include the truck nlant
whose operation and facilities are significantly diflerent than

the otlier parte of the ccnwlev. Cnce the truck plant is esta-

L]

blizhed trailers and egricnliural imvlements would be added. The
Pinal rhuse ofF imslementing this compler would concist of the
instelletion of a8 ;lont ©o manufzcture excavation and leveling

equirment cuch ag bullaovers.,

.

visn fouandry is not capshle of providing the cast

[N

If the 2ol
iron needs of thirs rrmolex, a borderline justification for a
foundry cen prebznly be made for installation between the fifth
and tenti year of ¢neraiicn. The same annlies to the forging needs
of the ccmplex eveen’ thabt sone forging rresses can be installed

in the tractor and bulldozer plants to suprly the complex.
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There would be heat-ireating equipment in the power transmission

and materials handling wlant and it is possible that this could
be used or expanded to treat the smell forgings required for the

manufacture of traclors, trucks and engines.

It fs sore difficult to define for a complesr of this nature
the levels of minimum viable nlont and minimum eccnemic plant
than it is for individual vrecducts because of the need to malke,
in addition tc all the radgments for the single vrreducts plant,
an estimate cf how the varicus commonents of the complex will inter-
ac’ and mrouw, e worll estirate that ihis comnlex could reech a
break-even status in fuir t2 six years, exclusive of the lead

time renuired to find chnical vartners and start serious planning.
At this strre investien. should be in the order of ! JS$ 2.5 million
and sale:s oy rosimacely U5 3.0 millicn. Current market which this
comnler would be susvlying is avproximaoely Uk 32.0 million in
Wlivis and UO9 270.0 million in the Andean Subregicn. Integre-
tion ai bresk-even should be anprowvimately 575, At the minimum
econiomic chapge, comewhere betveen six and ten years from the be-
girnirg of ronstraction, invesiment should he nerhaps 157 more
or Ush 3.9 1million in total. Sales should be arvroximately

SH 7.0 miliion and integraiion should reach 907, Ve wounld esti-

mate that uritizatiorn of eauiyment at break-even wou.d be Loy,

and at minirm ecorcwie level YJ,.

Ve hasten to indi-~ate that, desirable as is the grouping of

»

these industries inlos a complex, it is not essential, and the Boli-
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vian Government or private investor should not be deterred

by the magnitude of a complex such as the one described above.
Fach of the major elements of this complex can stand by itself
and can cpverate without the synergism of its neighbors. Ve
suggest this complex only to indicate a further refinement of
economics and to initiate thinking in this direction. This com-
plex would be key for the development of Bolivia's metalworking

industry.

2. lMineral Crushing and Sorting Eauipment

This comple:x is centerad on mineral crushing and sorting
equipment (MABALALC EL.56). It should begin with crushing mills
and heavy duty screens and then expand into the manufacture of
other equipment such as ball mills, cement grinding equipment
and the like. A logical extension, though on a lighter scale,
is machinery for cereal and grain milling and classifying. This
machinery is distinet from food finishing equipment such as that
for meat grindinz and slicing or for the manufacture of choco-
late, bread, and pastry in that the sanitary standards are lower
and thus some of the same iron and steel cen be used for interior
materials and trim. In the event that rotary kilns are justified
economically and become part of the base equipment for this
plant the equipment will be available for other cylindrical vessels,
primarily fired and unfired vessels. If the latter are manufactu-
red, then sutoclaves for wood treatment (GlU.59.L01) should also

be considered for inclusion in this project. This plant would
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have the capability of milling, drilling and turning castings
and it should manufacture pneumetic mining equipment, e.g.

pneumatic drills (MABALALC 8k ,49.199).

The objective of this complex is to provide machinery for
the mining industry of 3olivia and the Andean countries. The
current market for all these products is US$ 4.8 million in
3olivia and US} 52.0 million in the Andean Subregion, with good
growth indicated. The complex could achieve break-even in three
to five years and minimum economic viability in four to eight
years. Investment at break-even would be approximately Us$ o.h
million and at minimum econcmic size, US$ 0.5 million. Utiliza-
tion of equipment at these two levels would be respectively
k¥ and 65%. Percent integration at break-even we estimate at
75% and €07 at minimum economic plant levels and ultimately

between 95% and 10C%.
3. Machine Tools

A combination of machine tools for wood and plastic
(NAPALALC 84.47), stone (NABALALC 8k4.h6), and parts and pieces
for machine tools (NABALALC 8L4.LL) with the basic machine tool
industry (NABALALC CL.U45) represents a logical grouping for the
third suggested complex. Very little if any additional manufac-
turing machinery would be required once this complex is imple-

mented.
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For this complex the Bolivian market is avproximately Us$ 0.9

million and the Andeen market US$ 20.0 million.

The machine tool industry can heve a vital impact upon the
manufacture of other metalworking nroducts in Bolivia. In
addition to metal turning, grinding and milling ecuipment it
will include the manufacture of sheet metal working machinery.
The easier or more econcmical it is for a 3olivian manufacturer
to obtain basic metalworking tools the more likely early accom-
plishment of economic growth in the metalworking industry will
occur. Our estimate of vital statistics for this complex is as

follovs:

Invest- Equip-
ment Sales ment

{(Thou. (Thou. Integra- Utili-
Us$) USH) tion Timing zation

Minimum Viable Plant  600-700 950 60-70% 3-5 yrs 60-65%

Minimum Economic Plant 800-900 1,800 §0-90% 5-8 yrs T75-89%

4, ifroblem of Obtaining Technical Know-how

One word of caution should be noted in planning for com-
plexes of this nature. As a complex becomes more comprehensive in
manufacture, it is more difficult to find a single technical li-
censor or investor in the private sector whose competence lies in
all of the manufacturing portions of the complex. In the case

of the tractor and power transmission complex whereas it is true
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that International Hrrvester, miat, end Deatz presently manu-
facture all of the items anticipated, it is difficult to name any
others. In the case of the mineral crushing end sorting equip-
ment complex, we do not know of one licensor that has the tech-
nical expertise to produce all the products included. The tech-
nical requirements of the machine tool complex can for the most

part probably be fulfilled by a company such as Cincinnati Inc.

In the instance of cmaller installations, such as the geo-
desice instrument plant, although several companies like Keufel
and Esser can provide the technical input for the gesodesic and
drafting instruments as many as five other licensors may be
required to provide technical input for the manufacture of labo-

ratory optical and comperison equipment.

B. POTENTIAL GROUPING OF NADAIAIC CATEGORIES - GROUP TECHNOLOGY

Beyond the complexes discussed above, there are countless
other troduct opportunities the menufacture of which cen by
group technology logically be placed undér a common plant

roof.

Of the most limitless combinations which could be considered,
the possitilities which we judge to be practical are grouped in

Table 10.
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TABLE 10

ADDITIONAT, PCSSIBLE GROUPINGS OF METAL WORKING

PROJECTS INTO MANUZATURING COMPLEXES

MIBALALC Description Pational for Camplex
73.14 Iron or steel wire wheather = The wire products in-
or nor ceca*ed but not insulated cluéed in the three

categoriea could be com-
73.25 Stranded wire cahles, corde- bined in a common wire
ge ropes, planted nends, slings draving oreravion.

and {the like or ircr end steel wi-
re but execiuding insulated electric
cables.

7h.10 Stranded wirve cebles, corda-
ge, ropes, plated bancs, slings
and the like of copper wire but
excluding insulated electric ca-
bles.

73.15 Wire rods, tubes, plates,
eiectrodes and similar products
of base metal or of 'nevel cai-
bides, coated or corded with
flex material of a kind used for
soldering, brasing, welding or
digposition of metal carbides;
wire and rcads of agglomerated
base metal power, metal spring.

73.18 Tuces and pipes and The manufacturing process

blankz therzof of iron, (cther for producing tubes and

than the cast iron)or steel pipes as compared to tubes

excluvding high pressure hydrau- and pipe fittings 1s com-

lic conduits. pletely different; however
these orerations should be

a. Blanks for tubes and pipes under the same roof or an

b. Scamless tubes and pipes adequate inventory of

c. Otker fittings should be available

in a tube and pipe manufac-
turing plant.
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NABATLAIC Description

82.01 Hand Tocls, the following
spades, shovels, picks hces,
forks, rekes, axes, bill hocks,
and similer hewing tools scy-
theg, sickles, hay knives, grass
shears, timber wedges and other
tocls of a kind used in agri-
cultural or forestry.

€2.03 Hand tools, the follo-
wing: pliers (including cutting
rliers), pincers, twecezers,
tinmen's snrips, telt cutters,
verforating punches , plve cub-
ters, sparners and wrenches
(but not ineluding oo aehches),
files and rasps.

€2.04 Zand tools, including moun-
ted gleziers'
ing within any other heading of

thic chapter, blow lamps, anvils,

viaronds, noo fails

vises and clamps, other than acces-
sories for parts of machine tcols

portable forges, grinding wheels
mounted on frameworks ( hand or
redal opcrated)

82.12 Scissors{including tailcrs'
shears) and tlades thereof

82..3 Other articles of cutlery
(for example, secateurs, hair
clippers, butchers, cleavers,
paper krives), manicure and chi-
ropody sets and appliances.
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Rational for Complex

The manufacture of the
products listed in group

3 require basic forging,
sheet metal and machine
opcreations.

Standard equinment can be
used for flexibility; however
due to the large variety

of precducts, cooling will be
expensive



NABALAIC Description

82.02 Raws (non-mechanical) and
blades for hand on machine saws
‘ineluding toosliles3 gaw blades)

82.06 #%nives and cutting blade
for machines or for mechanical
appliances.

€2.09 Knives with cutting bla-
des serrated or not (including
pruning kirives), other than
knives falling within heading
£2.co.

£2.10 Krife blades

€2.11 Razors and razsor blades
(including razer blade blanks,
whetlier or not in sirips)

83.01 Locks and padlocks (key
canbination or elezctrically
onerated). and parts thereof
of base meteal, frames incor-
porating lccks, fcr handbegs
trunks or the like and parts
oT such frames, of base metal,
keys for any cof the foregoing
articles, firished or rot,

of base metal

€3.02 Rase metal fittings and
mountings for a kind suita-
ble for furniture, doors,
staircases, windows, blirks,
coachwork, saddlery, trunks
caskets and the like(inelu-
ding autcmatic dcor closers),
base metal hat-racks, hat
pegs, brackets and the like.
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Rational for Ccmnlex

Some specialized equip-

ment wiil be needed for

the manufacture of saws

and racor blades, however

the remaining prcduct mix-
can be preoducad with standard
equipment and basic tech-
nology

The use of power metallurgy
die casting, standard ma:h-
ining hnd finishing opera-
tions will be used for the
mariufacture of this product
mix.



NADALALC Descriptions Rational for camplex

83.09 Clasps, frames with clasps
for handbags and the like, buckle-
clasps, hooks, eyes,eyelets, and
the like, of base met3l, of a kind
ccmmonly used for clothing, travel
goods, hendbags, or other tex-
tile or leather goods, tubulers
rivets of basz metal.

84.15 Refrigeratos ard rofrigera- Manufacture of the so-
ting equipment( elcctrizal and called "with line" re-
others) quires basic sheets metal

operations, enameling,
a. Refriperators and refrigerating apinting, acsembly, etec.
eovdamacnt obher thea demsatic Metal office furniture
refrigerators might also be added to
this product mix.
b. Domestic refrigerators,
non- electrical.

¢. Domestic refrigerators, electrical

73.36 Stoves, ranges, cockers, grates,
fires and other space heaters, gas
rings, vnlate warmers with burners,
wash beoilers with grates or other
heating elerents, and similar equip-
ment, of a kind used for damestic
purpsses, rot electrically operated,
and re.rts theresof, of ircn or steel.

85.12 Electric instantaneous or
starage water heaters and inmersion
heaters.

eL.ko

b. Domestic washing machines

84,51 Typewriters, cther than type- Although the manufacture
writers itcorporating calculating of this product mix re-
mechanisms: check-'riting machines  quires similar technology
the high capital invest-
ment, particularly in
tooling would have to be
101 justified.
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NABALALC Description

84,51 Typewriters,other than
typewriters incorporating cal-
cWlating mechanisms; check-
writing machines.

&L .52 Calculating mochines,
accounting macnines, cash re-
gisters portaze machines,
ticlet-issuiry mzelines and
similer machines irc roorating
a,calculating device.

84,53 Statistical machines

kind operated in cenjuction
with punched cards(for example
sorting,calculating and tabula-
tion machires),accounting me-
chines operated in conjuction
with similar punched cards,
auxiliary mechines for use with
such machines (i.e. punching
and checlking machines)

84,54 COther office machines
(i.e. hectcgraph or stencil
dupliceting machines, addres-
sing mechines, coin-sorting
machines, ccin-counting and
wrapping machines, pencil -
sharpening machines, perfora-
ting and chapiing machines.

90.14 Surveying (includirg

photogrammetrical surveying
hydrcgraphic, nevigational

meteorological, hydarclogical
and geophysical instruments
campresses rangefinders.

102

Retionel ©or Conplex

Although the manufacture

of thnis product mix requires
similar technology the high
capital investment, particular-
ly in tooling would have to

be justified.

These categories can
logically be grouped to-
gether, both requiring
precision machining and
assembly capabilities



NABATALC Description Rational for

complex

90.16 Drawing, marking-out and mathe-
mztical calculating instruments,
arafting machines, pentographs, alide
rules, dice calculators and the like,
measuring or checking instruments,
appliances and machines not falling
within any other heacing of this
chanter. ( i.e., micrameters, calli-
rers, g2 uge , measuriug rods, balans
cing mechines), profile projectors.

C0.05 Binoculars
90.12 liicroscopes
90.25 Watt-hour melers

90 Yorod O“:)T oy sical Cﬂulpment *

90,7 Rerolution counters, preduction
counters, taximoters, milecrcters,
pedometers and the like, speed indi-
cators, (includires, magnatic speed
irndicators) and tachometers (other
than articles felling within the
heading /90.14).

91.02 Clocks vith watch movements
(excluding clocks of heading
91.03)

91..03 Instrument panel clocks and
clocks of a similar type, for ve-
hicles, aircraft or vessels.

91.C4 Other clocks

91.05 Time of day recording appe-
ratus, apparatus with clock or
watch movement (including secon-
dary movement) or with synchreonous
motor, focr messuring , recording
or otherwise indicating intervals
of time.
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NABALAIC Description

91.C65 Time switches with clock or
watch movement (including secondar
movemert) or vith synchroncus motor.

91.07 Watch movements (including
stop watch movements) assembled

91.0€ Clock movements, assembled
91.11 Other clcck and watch parts.
85.05 Tools for working in the
hand with self-contained electric
motor.

&L .59 Tocls for working in the

hand, preumatic or with self
contained nen-electric motor.
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Retional for complex

This is one of the most
attractive groups and
would rerk high in point
avards. Recammend con-
sideration for prefeasi-
bilitvy.



C. NABALALC CATEGORY 84.59 B - MACHINERY N.E.C.

This category consists of a large number of products that
could not easily be placed in other groups. It is best defined
by its equivalent SITC heading 719.8. When a rigorous list (such
as NABAIALC) is prepered, in spite of all efforts to categorize
everything, a category remains entitled Miscellaneous; such is
84.59 B. It came to our attention because the value of Andean
imports of products in this category are about US$ 50.0 million.
Closer investigation indicated, however, that this market is
shared by a large nunicr of different kinds of industrial ma-

chinery; a list follows:

84.59 201-299 Presses for plastics

302-303  Asphalt making and depositing mechinery

Lol Wood treatment machinery

501 Cigarette filter machinery

599 Other machinery for the fabrics industry

601 Machinery to make wire slings and cables

701 0il soap and lubricant machinery

702 Machinery for making electrical wire

703 Large freezer paant machinery

799 Misc. machinery not even classified in this
sector

01 Friction dempers

902 Zipper manufacturing machines

105



Without conducting individual ard spacific merket surveys
for eech product in the five Andean countries, it is impossible
to determine with any reasonable accuracy how the Us$ 50.0 million
is distributed. We do note, though, in reviewing the content of
this sector a number of industries which could be combdined with
NABATALS four-digit szctors identified as opportunities or with

the compleves suggested. These are as follows:

NABALAIC CODL DISCRIPTION REMARKS

8L.59,401 Wocd treatment equipment Can logically be com-
bined with the unfired
presanre vessels (NAPATAIC
84,17) if they in turn
are combined with the
relling end welding
equipnent in the mineral
and related products
Complex II.

8L.59.703 Large freezer machinery The compressor for this
category could be made
in the engine plant or
centralized pump plants
if they are reciprocat-
ing or rotary, respect-

ively.

8k4.59.201 Plastic presses These could possibly be
made in conjunction with
the machine tool Complex
ITI.
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VI. INFRASTRUCTURE
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VI. INFRASTRUCTURE

In general, metal product nmanufacturing does not put heavy
demands on the infrastructure., Each of the plants for the op-
portunities foreseen will employ only up to 100 people, will
recuire perhaps 2,000 square meters of building space, and will
use relatively little in terms of utilities. Insignificant
quantities of cooling water and small quantities of electrical
power will be required. A typical plant will use 300-500 am-
veres at 4h0-480 volts, and should have either 22C-Lh0 volt or
277/480 volt, three or four wire supply. Drainage, sewage and
pollution effluent will also be minor but should be planned

carefully in each instsnce,

Although not many people will be employed in the metal-
working industries, some of the skills are vitally important to
the viability of the industry. In every plant, machine oper-
ators will have to be trained. If these operators have already
been trained to use lathes, milling machines, grinders and the

like the job of start-up will be easier for plant management.

Two primary skills (tool and die meking and machinery set-
up also must be available in order for the metal product industry

to flourish.

On the technical/professional level, in addition to management

capability there must be plant personnel who understant the use
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and ontimum application of the various machine tools so that

the operations are conducted in an efficient manner. In ad-
dition, several of the promising opportunities reguire a resident
metallurgist with knowledgze, both theoretical and practical, of
in-coming materials and the necessary and possible corrective
action through heat and surface treating which can be taken in
the plant because of the long lead time in obtaining materials.

In other words he must be capable of iwprovicing.

These plants are of such a size that it would be an economic
luxury to employ specialists. Combined skills, e.g. a metal-
lurzist who knows machining, a foreman who knows metallurgy, and

a metallurgist who knows quality control etc., are most desirable.

Transportation needs are probably met today. The mejority of
the products coming out of metal-mechanical plants will be of such
a quantity and weight and cube as to be shipped by truck within
Bolivia and by truck and then air to leave the country. It would
be desirable to receive raw materials in railroad car lots. For
both of these reascns the metalworking product opportunities will
probably be located in major industrial centers. If not, trans-

portation links will have to be provided.
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VII. INFLUENCE OF All! EMIRGING AUTOMOTIVE INDUSTRY ON BOLIVIAN

METALWORKING INDUSTRIES
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VII. INFLUENCE OF AN IMFRGING AUTOMOTIVE INDUSTRY ON BOLIVIAN

METALVORKING INDUSTRIES

Although the enzines that were included in the tractor
complex are not aimed at the automotive industry, only moderate
investment and operational adaptation will be recuired to provide
autcmotive engines. If Bolivia obtains a reservation for this
product under the Andean pact, Bolivia would be in as good a
position to provide engines as any of the other countrics except
the country in which vehicle assembly is to take place. Engine
manufacture would be econoriically more competitive than, for inst-
ance, vend ng machines. For vendinz machines, sheet metal must
be shipped into Bolivia, converted into a different shape and then
shipped ouvt of Bolivia, the latter in an uneconomically low weight
to cube ratio. In the case of engines, however, the castings would
come from existinz foundry industry, thc castings being machined,

assembled, and tested and then shipped to the assembly country.

Engines, however, do not represent the highest value to weight
of automotive components; starters, generators and ignition equip-
ment approach the highest value to weight and, therefore, are the
best items to ship across Andean physical barriers. An examination
of opportunities for these products is included in the electrical
and electronic goods industry survey. ©Should it be decided that
RBolivia's contribution to the automotive industry would lie in

gearing and power transmission, the market for a Bolivian plant
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operating in the pover transmission sector (FARALALC 84.63)

would be greatly aumsented and strengthened. Similarly justif-
ication for the bearin; industry (FABALALC £4.62) and its profit-
ability would also be increased greatly if Bolivia obtained a
gusrantee for the Andean market. If Bolivia's contribution to
the Andean automotive industry were limited to guuges and instru-
ments these could be joined with the geod=sic and other laboratory
instruments combined plant, and readily shipped to any of the
Andzan countries because of their extremely high value to weight.
Such gauges would be ampere meters, prassure switches, relays and
the like for indicaticn of gas level, over-and under-charge oil

pressure, pesition of direction signals and the like.

Thus, almost without regard to the specific task assigned,
Bolivia's metal working industry will penefit from supnlying

virtually any part of aut>motive manufacturing.
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APPENDIX A

METALWORKING
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NABALALC

73.19.0.01

73.21.0.02

73.24.0.01

73.26.0.99

73.29.0.01
73.31.0.02
73.32.0.01
73.33.0.01
73.35.0.03
7h.11

74.11.0.01
74.11.0.99

74.12.0.01

METALWORKING

PR ODUZCT

Steel high pressure conductor, including loops

of the types used in Hydroelectric installations.
Clamps and other devices specially designed to
asserible construction elenents.

Steel or iron containers for acetylene.

The reraining artificial splinters with wire or
iron or steel straps.

Claims for transmission.

Points for file cards.

Screw studs.

Needles for hand sewing.

Plain spiral springs.

Gauze, cloth, grill netting, fencing, reinforcing
fabric and similar materials (including endless
bands), of copper wire.

Continuous or non-ending cloths for machinery.
The remaining.

Nettings with a single copper piece, manufactured
throuzn cuts on a sheet or plate and next spread-

-

ed {"deployee").
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NABALALC

7h.13.0.01

74.15

74.15.0.01
74.15.0.99
74,16

74.16.0.01
74.16.0.99

Th.17

74.,17.0.01
74.17.8
74.17.8.01

75 .04

75.04.0,02

76.09

P R ODUCT

Chains, small clains and components, made of
copper.

Bol%ts and nuts (Threaded or not), screws, eyebolts
and hooks thread rivets, w»izns, pegs, cotters and
siniior parts of cepper turaery; and cooper
ens'eess (ineluding open and pressure gaskets. )
Riveti.

The re-aining.

Covmer wharfs (springs of copmer).

Helicoidals.

The remaining.

Von electric heating and baking copper appliances
of the domestic types including their spare parts.
Appliances.

‘pare parts and pieces.

“mare parts and pieces.

Tubes (including their hewing), hollow bars and
piping accesories (joints, knees, sleeves, flanges
and so on), made out of nickel.

Piping accessories.

Containers, tanks, vats and similar deposits made
out of alurminum, for any product, with capacities
over 300 liters without mechanic or thermic
devices, including those with internal or coloring

cocatings.
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NARALALC
75.11

76.12

75.12,0.01
76.12.0.9S
75.13
b

(@)

[ (v

77.03
77.04
77 .04,0.02
78.05.0.02

79.05

80.05.0.02
81.01.2

81.01.2.01
81.01.2.03
81.01.2.99
81.02.2

81.02.2.01
81.02.2.02

81.01.1.03

PR ODUCT

Aluminum containers for compressed or liquid gases.
Wires, cordage; braids and strands, made of
aluminitn  wire except those insulated articlez for

elentric use.,

The remaining.

Metalic ecloths and nettings of aluminum wire,
Nettinzs, of a single alumin um piece manufactured
throuzh on a sheet or plate and next spreaded
("deployee").

Manufactures of magznesium.

Beryllium (glusinium), plain cr manufactured.
Manufactured.

Lead accessories for piping.

Gutters, roof capping, skylight frames, and o:her
febricated building corponents, of zinc.

Tin accessories for piping.

Wolfram (tungsten manufactured).

Bars, rods and profiles.

small plates, sheets and strips.

The reraining.

Molybdenum manufactured.

Bars, rods, and profiles.

Filaments and wires.

Smell plates, sheets and strips.
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NABALALC P R ODUCT

81.02.2.99 The remaining.,

81.03.2 Tantalum manufactured.

81.03.2.01 Bars, rods and profiles.

81.03.2.02 Filaments and wires.

81.03.2.03 Smzll plates, sheets and strips.

81.03.2.99 The remaining.

31.0h Other base metals, unwrought or wrought, and

articles ther::.

£1.04.1.03 Manufactures ol Zoriwm and Uranium,
£1.04.2.03 Manufactures of bismuth,
81.04.3.03 Manufactures of cobalt,
81.04.3.04 Manufactures of Caromium.
81.04.4.03 ManuTactures of manganese.
81.0L.4.0kL Munufactures of antimony.
81.0k.5.07 Manufactures of galium.
81.04.5.08 Manufactures of germanium.
81.0L4.6.03 Manufactures of hafnium.
81.04.6.04 Manufactures of indiunm.
81.0k4,7.03 Manufactures of niobium.
81.04.7.04 Vanufactures of rhenium,
81.04.8.02 Gross thallium.

61.04.8.03 Manufactures of titanium.
81.04,8.04 Manufactures of thallium.
82.01.0.03 Hoes,

82.01.0.06 Pruning secissors.
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NABALALC

82.02

82.02.1

82.02.1.01
82.02.1.02
82.02.1.03
82.02.1.04
32.02.1.05
82.02.1.06
82.02.1.99
82.02.2

82.02.2.01
82.02.2.99
82.02.8

82.02.8.01
82.02.8.02
82.02.8.99
62.03.0.01
82.03.0.02
82.02.0.03
82.03.0.05
82.03.0.06

82.03.0.07

82.03.0.99

PR ODUTCT

Handsaw, all kinds of saw blades (including bits

and non-tcothing blades).
Saw hlades.

Band saws.

Bow band saws.

Biteavs.,

Ruzz saw.

Chain saw.

Non-toothing saws for stones.
The remaining.

Mounting saws.

Hand saws.

The remaining.

Spare parts and pieces.
Archs, turncuckle.

Teeths.

The remaining.

Shears.

Wrench.

Pliers, tongs and pincers.
Socket punch.

Pipe cutter, bolt cutter.

Pincers for watches, clocks, stamps,

depilation and other similars.

The remt ning.
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NABALALC
82.04.0.03
82.04.0.07
82.04.0.09.
82.04.0.10
82.04.0.99
82.05.0.02
82.05.0.03
82.05.0.04
82.05.0.05

82,05.0.06

82.05.0.07

82.05.0.99
82.06
82.056.0.01

82.06.0.99

82.07.0.01

82.08

P R ODUTCT

Bench screw,

Mounted diamonds for glass work

Screwdrivers.,

Special tools for watchmakers.

The remaining (hand utensils and tools).

Drills, drill bits and other similar utensils.
Diestock.

Bits,.

Rlades,

Sounding and drilling utensils (Push brace, drill

bits and similars).

The remaining (Replaceable utensils for machine
tools).

Cutting blades for machines and mechanic devices.
For industrial machines.

The remaining (Cutting blades for machines and
mechanic devices).

Plates, rods, points and similar objects for tools,
non-mounted made of out metallic carbides (wolfram,
vanadium and other materials grouped by sintesing).
Coffee-mills, mincers, julce-extractors and other
mechanical appliances, of a weight not exceeding
ten kilogrammes and of a kind used for domestic

purposes in the preparation, serving or con-
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NABALAILC

82.08 (Cont.)

82.08.0.99
82.09.0.01
82.09.0.02

82.09.0.03

82.11.1.01
82.12
82.12.0.01

82.12.0.02

82.12.0.03
82.12.0.99
82.13.0.01
82.13.0.02

82.13.0.03

82.13.0.05
82.13.0.99
83.01.1

83.01.1.01
83.01.1.02

83.02.9

PR ODUCT

ditioning of food or drink.

The remaining.

Pocket knives.

Trimming blades and similar.

Knives for butchery and shoemaking and others for
similar professional uses.

Rlodes

Scissors and their blades.

Comrion typz scissors,

¢cissors for tailorshops, barbershops and similar
professional uses.

Blades.

The remaining.

Trimming scissors and similars.

Shears.,

Splitters, kn ves and cutters for butchers and
kitchen use.

Tools for manicure, pedicure and similars.

The remaining (cutting articles).

Locks.

Iocks for vehicles.

Iocks for safe boxes.

Others (hinges for glasses and the remaining

similar metallic articles).

e
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NABATALC
83.02.9.01
83.07.1
83.07.1.01
83.08.1.01
84.02.1.01

84.,02.8

84.03.1.01
84.03.8

84 .0k
84.0k.8.01
84.05.1.01
84.05.2.01
84.05.8
8l.06
84.06,1.01
84.06.3
84.06.3.01
84.06.3.99
8L4.06.4
84.06.4.01
84.,06.4.99
8l4.06.5
84.06.5.01
84.06.5.99

PR ODUCT

Hinges for glasses.

Lighting fixtures.

0il, kerosene or pressure flashlighters.
Flexible tubes mede out of common metals.
Auxiliary equipment for steam generators.

Spare parts and pieces for steam generators
auxiliary egquipment.

Gazogenes and generators.

Spare perts and pieces for gazogenes and generators.
Locomobiles and semifixed steam machines.

Spare parts and pieces.

Steam piston machines.

Stean turbines.

Spare parts and pieces for steam machines, etc.
Explotion or internal combustion piston engines.
For aviation.

For boats.

For outside gunwall,

The remaining.

Fer motorcycles, bycicles and similars.

Tor motorcycles.

The remaining.

Stationary.

Diesel and semi-diesel,

The remaining.
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NABALALC
84,056.8
84.06.8.01
84.06.8.02
8L4.06.8.03
84.06.8.04
84.06.8.05
84.06.8.06
84.06.8.99
8it,06.9
84.07.1.01
8l4.07.8
8L.07.9
gL.u7.9.01
84.07.9.99
84.08
84.08.2.01
84.08.8
84.08.8.01
84.08.8.02
84,08.8.99
84.08.9
84.08.9.01
84.08.9.02
84,08.9.03
84.08.9.99

PR ODUTCT

Spare purts and pieces (except motocars).
For airplanes engines.

Cylinder liners.

Carburators.

Pistons.

Piston segments.

Valves.

The clezning.

Other explotion engines.

Turbines.

Spare parts and pieces.

Other motor hydraulic machines.
Hydraulic vheels.

The remaining.

Other motor engines and machines.
Gas turbines excluding those for aviation
Spare parts and pieces.

For airplane engines.

For gas turbines.

The remalning.

Other engines and motion machines.
Air (or gas) pressured.

ind driven.

Hydraulic.

The remaining.
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NABALALC
84.09.0.01
8Lk.10.2
84.10.2.01
84.10.2.99
8L.10.4

84,10.4.01

84.10.4.99
8:,10.5.01

84.10.8.01

84.10.9
84,10.9.01
84.10.9.99
3h.11

84.11.1

84.11.1.01
84.11.1.02
84,11.1.99
84.11.8.01

8L4.11.9

P R ODUCT

Tampers with mechanic propulsion.
Volumetric rotary pumps.
Lobe-rotary pumps.
The remaining pumps.
Injection pumps.
For explotion or internal combustion engines
(with water, oil, gasoline and similars).
The reraining.
Liquid elevatore.
Spare parts and pieces for pumps, engine pumps
and so on.
ther pumps and engine pumps.
For fuel injection.
The remaining.
Pumps, engine pumps and turbo pumps with air or
vaccuum compressors, motor driven compresscrs and
turbo-compressors with air or other gases; piston
generators; ventilators and similars.
Compressor pumnps.
Hand or pedal pwups.
Adlr compressors.
The remaining.
Spare parts and pieces for pumps, engine pumps, etc.

Other pumps and engine pumps, etc.

A - 10
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NABALALC
84.11.9.01
84.11.9.99
8h.13.1
84.,13.1.99
8.1k

8h.1k,1
8h,14k.1.01
84.1k4.1.02
84.14.8
8L4.14.8.01
84.14.8.02
84,15

84.15.1
84,15.1.02
84.15.9
84.15.9.99
84.16.1
84.16.1.01
84,16.1.99
8L.16.8
84.16.8.01
84.16.8.99

P R ODUTZCT

Free piston generators,
The remaining.
Burners.

The remaining.

Industrial or laboratory furnaces, except electric

furnaces in the position 85,11.
Furnaces.

Industrial.

For laboratories.

Spare parts and pieces.

For industrial furnaces.

For laboratory furnaces.
Refrigerators and refrigerating equipment (elec-
trical and other).

For domestic use.

Non electric.

Other derives and machines for cold.
The remaining.

Celandrias and laminators.

For paper cardboard.

The remaining.

Spare parts and pieces.

Cylinders.

The remaining.
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NABALALC P R ODUTCT

84.17.1 Heating and cooling derives and appliances.
84.,17.1.01 Plate temperature switches.

84.17.1.99 The remaining heatinz and cooling derives.
84.17.2.01 For destilla%tion and rectificat:on.

84.17.3 For evaporating and drying.

84,17.3.01 For liofilixatioa and criodesiccation.
84.17.4 For *orrefaction.

84.17.4.01 For torrefaction.

84.17.5 For sterilization.

84.17.5.01 Medical and surgical.

84,17.5.99 The remaining.

84.17.8 Sparz parts and pieces.

84.17.8.01 For non-electric domestic water heater.
84.17.8.99 The remaining.

84.17.9 Other appliances and derives for baking, pasteur-

ization, drying, evaporization, etc.

84.17.9.91 To liquefy gases.

84.17.9.99 The remaining.

84.18.1 Centrifugal machines and derives.
84.18.1.01 Separators.

84.18.1.02 Centrifuges for lLaboratory.
84.18.1.03 Centrifuges for suger factories.
84.18.1.99 The remaining (centrifuses).
84.18.8 Spare parts and pieces.

A - 12



NABALALC
84.18.8.01
84.18.8.02
84.18.8.99
84.19.1
84.,19.1.01
84.19.1.02
84.19.1.99
84.19.8.01
8k4.20

84.20.8
8k4.20.8.01
84.20.8.99
84.21.1
84,21.1.02
84.21.2
84,21.2.01
84.21.2.99
84.21.3
84.21.3.01
84.21.3.99
84.21.4

P R ODUCT

For centrifuzal machines and derives.

For filters and purifiers.

The ramaining.

Machines and appliances.

To wrap cigarettes in cellophane.

To fill, seal and label tottles.

The remaining.

Spare parts and pieces.

Vleighing machinery (excluding balances of a sen-
sitivity of five centigrammes or better), including
weight-operated counting and checking machines;
weighing machine weights of all kinds.

Spare parts and pieces.

Weights or counter weights.

The remaining.

Pulverizers and powder-sprayers.

Exciter including autopropulsor.

Derives to fight fires.

Fire extinguisher.

The remaining.

Aerographic guns and similar derives.

Guns.

The remaining.

Machines and derives for dandblast, steamjet and

similar uses.
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NABALALC P R OD U C
84.21.4,01 For sandblast, steam jet and similars.
8u,22.1 Tackles, lathes and winches,
84,22.1.01 Tackes and hand or electric sheaves.
84.22.1.02 Winches or electric hoists.
84.22.1.99 The remaining.
8h.22.2 Jacks.
84.22.2.01 Mechanic.
84.22.2.02 Hydraulic.

84.22.3 Elevators and conveyors.

84.22.3.01 Flevators and hoisting engines.
84.22.3.03 Derricks.

84.22.3.0k Auto-propulsor cranes.

84.22.3.99 The remaining.

84.22.8 Spare parts and pieces.

84,22.8.01 Rollers.

84.22.8.02 Security derives (parachutes).
84.22.8.99 The remaining.

84.22.9 Other elevating machines and derives.
84.22.9.01 Mechanic escalators.

84.22.9.99 The remaining.

8L4.23 Stationary movable machines and derives for ex-

traction, stone moving, soil drilling or exca-
vation (power shovels, ccal cutters, excavators,

dragshovels, bulldozers, scrapers, etc; hammers,
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8L4.23 (Cont.)

84.23.1

84.23.1.01
8hk.23.1.02
84.23.1.99
8h.23.2

84,23.2.01
84.23.2.02
8Lk.23.2.03
84.23.2.0k
84.23.2.99
84.23.3

84.23.3.01
84.23.3.99
84.23.8

84.23.8.01

84.23.8.02
8Lk.23.8.99
84.23.9.01
84.23.9.99

PR ODUTCT

trestle bents; snowolows different to the snow-

plovs trucks described in position 87.03).

Machines and derives for extraction, starting

and drilling.

For boring and drilling.
Coal or rock cutters.
The reraining.,

Machines for excavation, grading,
similar uses.

Graders or rollers.
Rulldozers.

scrapers.

Graders.

The remaining.

Tampers.

leveling and

Tamping rollers without propulsion.

The remaining.,

“pare parts and pieces.

Rollers for graders and dragshovel ("bulldozers'),

("scrapers").
Points for power shovel.
The remaining.
Tirpact lammer.

The remaining.
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8L4.24.,1.01
84.24,1.02
84.24,1.09
84.24,1.11
84.24.1.19
8L.24,1.21

84.24,1.99

8u.2L,2

8L.24.2.01
84.24.2.02
84.24.2.03
8h.24.2.0k4
84.24.2.99
84.25.1

8L.25.1.01
8L.25.1.02
84.25.1.03
84.25.1.0L
84.25.1.05

84.25.1.99

8h.25.3

PR O DUZCT

Displows including shovel plows.

Point or tooth plows.

The remaining plows.

Rasonas, disk or shovel horrow,

The remaining drags.

Rooters.

The remaining machines and apvliances for soil
preparation and work,

For farming.

Fertilizer spreaders or distributors.

Seeding and combined fertilizers seeding machines.
Seedinz machines and transplanter.

Cultivators.

The remaining machines and appliances for farming.
Machinery for forrage and strow collection and
packinz,; gross cutters,

Cotton forrage.

Corn forrage.

Packinz machines,

Grass cutters.

Brush scythes or brush cutters.

The remaining machinery for forrage and strow
collection and packing.

Machinery and appliances for the classification

of eggs, fruits and other agricultural products,

A - 16



NABALALC

84,25.3.01

Oh 05,300

84.25.4
84.25.4.01
84.25.8
84.26.1

84.26.1.01
8l4.26.1.02
8L4.26.1.03
84.26.1.99

84.26.2

8L.26.2.01
84 .26.2.02
84.26.2.03
8h.26.2.04
8k.26.2.11
84.26.2.12
8h.26.2.13
84.26.2.99
84.26.8

P R ODUCT

Machinery and derives for egg classification.

The rermairinT merhinerv far the riaseificatior T

[}

ggs, Truits, and cither agriculruval oroduels,

[

Zeaninad machinery,

f'yr conhon.

Spare narts and pileces,

Milking machines and other machinery and derives
for wilk treatment.

Milking machinery.

Homogenizing machinery.

Machinery to irradiate milk.

The remaining milking machines and other machinery
and derives for milk treatment.
Machinery and derives for milk transformation into
dairy products.

Butter containers,

Kneaders.

Butter kneaders.

Molders or molding machines.
Machinery t ., homogenize,
Presses or vises.

Molding machines.

The remaining.

Spare parts nd pieces.
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NABALALC
8L.28,1
84.28.1.01
8k.28,1.02
84.28.1.03
84.28.1.99

84,28.2.03
84.28.3.01
84,28.,3.99
84.28.8
84.29

84.29.1.01
84.29.2.01

8l.29.3.01

84.29.8
84.29.9
84.29.9.01
84.29.9.99

84.30.1.01

84.30.6.01

84.30.2.01

P R O DUCT

Machinery and derives for farming and horticulture.
Fertilizer crushers and mixers.

Mechanic shears,

Cereal crushers.

The remaining machines and derives for farming
and horticulture.

Automatic devices to pluck.

Presses and vises for honey.

The reraining.

Spare parts and pieces.

Machinery for cereal and dry vegetable milling;
and treatment, except rural type machinery.

To mix, to clean, to screen and to prepare grains.
To crush or grind.

To classify and to separate from the flour the
remaining products of the milling.

Spare parts and pieces.

Others.

Conmplete plants.

The remainingz.

For the takery and pastry, industry with nutritive
and confectionery pastes.

For breweries.

For cacao and chocolate manufacturing.
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84.30.8
84.31

84.31.1.01

84.31.2

84.31.2.01
84.31.2.99
€L.31.8
84.32

oh.32.1
84.32.1.01
84.32.1.99
8L4.33.1
84.33.1.01
84.33.1.99
84.33.8
84.34.1.01

84.,34.2
84.34.2.01
8L .34.2.02

PR ODUZCT

Spare parts and pieces.

Machinery and appliances for cellulosic pulp
manufacturing (paper pulp) and final processing
of paper and cardboard.

For cellulosic pulp manufacturing.

FFor manufacturing and final nrocessing of paper
and cardboard.

For equipment.

The remaining.

Spare parts and pieces.,

Book-binding machinery, including bcok-sewing
machines.

Machinery and derives.

To clamp and to staple.

The remaining.

Machinery and derives.

Shears and cutters.

The remaining.

Spare parts and pieces.

Machinery to melt and form printing types, to
prepare stereotype plates and similars.
Types, plates and other printing elements.
Types.,

Lithographic stones.
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84.34.2.03
84.34.2.99
84.34.8
84.35.1
84,35.1.01
84.35.1.99
84.35.1.11
84.35.1.99
84.35.2
8h.35.2.01
84.35.2.99
84.35.8
84.36

8L4.36.1.01

8h.36.2.01
8L4.36.2.99
84.36.3
84.36.3.01
84.36.3.99
84,37

P R ODUTCT

Cylinders.

The remaining,

Spare parts and pieces.

Printing equipment.

Made of platinium, for ink and cylindrical.
The remaining.

Offset.

The remaining.

Auxiliary printing machines and derives.
Autowatic marginers.,

The remaining.

Spare marts and pieces.

Machinery and derives for spinning (extrusion of
synthetic or artificial textile materials);
machinery and derives for the preparation of
textile materials.

For spinning through extrusion of synthetic or
artificial textile materials.

Cotton desmc wters.

The remaining.

For spinning, twisting and winding.

¥inding machines.

The remaining.

Looms and wearers to make cloth, tulle, lace,
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84.37 (cont.)

84.37.1.01

84.37.2.99
84.37.3
84.37.3.01
84.37.3.99
84.37.9
84.37.9.01
84.37.9.99
84.38.1.01
84.38.8
8l4.39

8l4.40,1.03
84,40.1.99
84.40.2.01
8L.40.3.01
84.40.4.01
84.40.8

84.41.1.99
8h.41,2

P R ODUTCT

embroidery, passementerie and mesh, preparatory
machinery and derives to make cloth and weaving.
Machinery and derives for the preparation of
spimmings.

The remaining.

Looms for cloth.

Automatic.

The remaining.

Others.

Machines to mend meshes.

The remaining.

Machines and devices.,

Spare parts, pieces anc accesories.

Machines and devices for filters manufacturing and
finishing, by pieces or in a determined shape, includ-
ing machines and models for hat shops or factories.
For dry cleaning.

The remaining.

For bleaching and staining.

Por sizing and finishing.

For cloth printing.

Spare parts and pieces.

The remaining,

Machine head.
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NABALALC PR ODUTCT

8h .42 Machines and devices for leather and skin pre-
paration and work, for shoe and other leather or
skin manufactures excluding sewing machines des-
cribed in position 8L.u41,

8h.42.01 For shoe and other leather and skin manufactures.

84.42.8 Spare parts and pieces.

8L4.45.1 Sharpeners.

8L4.45.1.02 For tools.

84 .45.1.01 For saw blades.

8L4.45.1.99 The remaining.

84.45.2 Planers and cleaning machines,

8h.45.2.01 Planers and rolling mills.

8L.45.2.02

Hydraulic and mechanic shaper.

84.u45.2.99 The remaining.

84.45.3 Milling machines.
8h.45.3.01 Copying machines.
84.45.3.02 Universal copying machines.
8L.45.3.99 The remaining.

84 . U5 .4 Presses and impact hammer.
84.45.4.01 Mechanic impact hammer.
84.hs.h.o2 Pneumatic impact hammer.
84.45.4.03 Excentric presses.

84,45 4.0k Hydraulic presses.
8h.45.4.99 The remairing.
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84.45.5

8l4,45.5.01
84.45.5.02
84.45.5.03
8Lk .45.5.99
84.45.6

8l.45.6.01
84.45.6.02
84.45.6.99
84 45,7

84.,45.7.01
84.45.7.02
84,45,7.99
84.45.9

84.45.9.01
84.45.9.,02
84.45.9.03
84.45.9.99
8l  Léps

84 .46.0.01.
8L . L7

P R O D

U C T

Drillers, perforators and similars.

Radial perforators,

Bench drillers.

Colurn drillers.

The remaining.

TLathes.

Turn lathes.

Universal parallels.

The remaining.

Saws,

Rand saws.

Circulars or buzz saws.

The remaining.

Others.

Chears.

Flectro-erosion machines,
Mechanic benders.

The remaining.

Machine tools for rock or stone
products, concrete, fibrocement

mineral materials; and for cold

work, ceramic
and other similar

glass work dif-

ferent to those in position 8L.1g.

For ceramic industry.

Machine tools, different to those in position

8L.49, for wood, bone-coak, ebonite, artificial

plastic materials and other similar hard materials.
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8h.h7.1
84.47.1.01
84.47.1.02
84.47.1.03
8h.h7.1.0L
84.47.1.99
8L .h7.2
8k.47.2.01
8L.h7.2.02
84.47.2.99
8h4.47.3
84.47.3.01
84.47.3.02
84.47.3.03
84 .47.3.99
8h.L7.l
8h.h7.4.01
8L 47,1k .99
8h.47.5
84.47.5.01
84.47.5.99
8h.47.6
84 .47.6.01
8L .h7.6.02
8L.47.6.99

P R ODUZCT

Planers and sanders.

Jack planers.

Planers or brushes with three or four sides.
Matching planers.

Sanders.

The remaining.

Milling machines.

Copying machines.

Automatic copying machines.
The remaining.

Presses or vises.
Hydraulic.

Fxcentric,

Plywood.

The remaining.

Drillers, perforators and similars.
Drillers.,

The remaining.

Lathres or hoists.

Automatic tubulars.

The remaining.

Saws.,

Continuous band-saws,
Circulars.

The remaining.
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84.kh7.9
8k.47.9.01
8L.lk7.9.02

84.47.9.99
84.L8

8L.48,0.01
84.48,0.02
84.48.0.03
84.48.0.99
84 .49

84.49.1
84.40,1.01
84.49.1.99
84.49.8
84.49.9.01
3k.50

84.50.1.01
84.50.8
84.51.2.01

84,52,1.01

PR ODUCT

Others.

Assembling machines.

Vertical-shaft machine for making wood moldings
or shapers.

The remaining.

Fieces and accesories identificable exclusively
for the tools described in positions 84.45 through
8L .47,

For machine tools in position 8k4.45,

For machine tools in position 84.L46.

For machine tools in position 84.47.

The remaining.

Machines and tools, pneumatic tools with manual
engine, non-electric.

Pneumatics.

To place and remove screws, bolts and nuts.

The remaining.

Spare parts and pieces.

vit. attached engine.

Gas powered machines and appliances for cutting,
welding and superficial tempering.

Machines and devices.

spare parts and pieces.

Machines to verify checks.

Mechanic (manual).
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84.52.1.03
84.,52.1.99
8h.52.2
84.52.2.01
8k.52.2.02
8h.52.2.03
84.52.3.01
84.52.3.02
84.52.9
84.52.9.01
84.52.9.¢9
8k4.53
84.53.0.01

8L .54

8L.54.0.01
84.54.0.02
84,54.0.03
8h.54.0.04
84.54.,0.99

PR ODUCT

Electronic.

The remaining.

Accounting machines.

Mechanic (manual).

Electric.

Electronic.

Mechanic (manual).

Electric

Others.

For postage.

The remaining.

Statistical machines and similars for punch-cards.
Statistical machines and similars for punch-cards.
(key punchers, verifiers, classifiers, tabulators
and multipliers, etc.)

Other office machine and equipment, copying machines
(hectographic and for plates), printing machines
to address, classifiers, pencil sharpeners, punches,
staplers, etc.

Hectographic copying machines.

Mimeographs

Address vrinting machines.

Machines to classify, count and wrap coins.

The remaining.
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84.56.1
84.56.2.01
84.56.8.99
84.57

84.57.1.01
84,57.8
84.58

&4.59

84.59.1..01
84.59.2

8h.59.3

84.59.3.01
84.52.3.02
84.59.3.03
8k.59.k.01

P R ODUTZCT

Por extractive industries.
To group and shape.

The remaining.

Machinery and devices for heated glass manufacturing

and work- assembly machinery for electric and
electronic lamps, tubes and valves and similars.
Mochines and appliances.

Spare parts and pieces.

Automatic selling devices with their operation not
subject to chance or skill, such as automatic
dispensers of cigarettes, candies, stamps, etc.
Machines mechanic devices and appliances not
mentioned or included in other positions of this
chapter.

Nuclear reactors.

Machinery and devices for the manufacture of
artificial plastic materials from rubber and similar
materials.,

Machinery and devices for public works, construc-
ticn and similer works.

Power drag brooms.

Spreaders.

Asphalt plants.

Machinery and devices for lumber treatment and

similar materialss
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84.59.5
84.59.5.01
8k4.59.99
84.59.6.01
84.59.7.01
84.59.7.02
84.59.7.03
84.59.7.99
84.59.8
84.59.9
84,59.9.01
84.59.9.02
84.59.9.99
84.61.9.01
84.62

84.63.1.01
8L.63.1.03
84.63.1.99
8,64

84 .65

PR ODUCT

Machinery and devices for tobacco industry.
For the application of filter cigarettes.

The remaining.

Manufacturing machinery for cords and wires.
For oils, soaps and nutritive fats industry.
For the manufacturing of electric wires.
Complete refrigerated slaughter house.

The remaining.

Spare parts and pieces,

Other mechines and devices.

Friction shock absorber.

For manufacturing zip-fasteners.

Other.

Christmas trees.

All kinds of bearings (ball, needle, or roller
bearings).

Transmission shafts, crankshafts and cranks.
Variable speed gears.

Other.

Metal, plastic joints, sets or assortments of
joints, dissimilar in composition, for machines
vehicles and piping, packaged pouches, envelopes
or analogous containers.

Spare parts and pieces for machinery, mechanic

devices and fixtures not mentioned nor included
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NABALALC

84,65 (cont,)

85.01

85.01.1

85.01.1.01
85.01.1.02
85.01.1.03
85.01.1.04
85.01.1.05
85.01.1.07

85.01.1.08

85.01.1.09
85.01.2

85.01.2.02
85.01.2.03
85.01.2.04
85.01.2.13
85.01.2.1k

85.01.2.21

PR ODUTCT

in other positions of this chapter, without electric
connections, insulations or any other electrical
characteristic,

Generators, engines and rotary converters, trans-
formers and rotary converters, transformers and
static converters, (rectifiers, etc.), reactance
and sutoinduction bobbins.

Generators (dynamos, alternators).

Up to 300 KVA or K.

From more than 300 to 1000 KVA or K.

From more than 1000 to 10.000 KVA or KW.

From more than 10.000 to 100.000 KVA or KW.

Over 100.000 KVA or K.

Generator groups from more than 300 to 1000 KVA or KW.
Generator group from more than 1000 to 10.000
KVA or X..

Generator groups over 10.000 KVA or Ki.

Rotative motors and converters.

Over 1 to 10 HP.

Over 10 to 100 HP.

Over 100 HP.

Over 10 to 100 HP.

Over 100 HP,

Converters.
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85.01.2.99
85.01.3
85.01.3.01
85.01.3.02
85.01.3.04
85.01.3.05
85.01.3.99
85.01.4.05
85.01.4.06
85.01.5.01
85.01.8
85.02

85.05

85.05.0.01

85.06.8

85.08.0.01
85.08.0.0k4
85.08.0.05

P R ODUCT

The remaining.

Static converters,

Mercuric steam rectifiers.

Metallic rectifiers.

Electrolytic rectifiers.

Vibrating plates rectifiers.

The remaining.

from over 10.000 to 100.000 KwA.

Over 100.000 KJA.

Mitoinduction and reactance hobbins.

Spare parts and pieces.

Electromagnets, permanent magnets, magnetized

or not, mandrel plates and other magnetic and
electromagnetic devices for fastening, coupling,
slinging, velocity shifts, electromagnetic brakes,
electromagnetic heads for elevators.
Electromagnetic tools and machine tools (included
hand operated engines).

Electromechanic tools and machine tools (including
engine) for manual use.

Spare parts and pieces.

Magnets.

Hot srark plugs.

DisZiibutors.
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85.08.0.06
85.08.0.07
85.08.0.99
85.10.1.01
85.10.1.99
85.10.8
85.11.1.01
85.11.2.99
85.11.8
85.12.1.05
85.12.8
85.12.9.01
85.16.1.99
85.17

85.17.1
85.17.1.01
85.17.8.01
85.19.1
85.19.1.01
85,19.1..02

85.19.1.99

PR ODUTCT

Starters.

Dynamos (generators).

The remaining.

Security lamps for miners.

The remaining.

Spare parts and pieces.

For laboratories.

The remaining.

Spare parts and pieces.

Showers.

Spare parts and pieces.
Industrial electric irons.

The remaining.

Electric appliances for acoustic
ing, bells, sonories (sonerfas),
screens, detecting devices agains
fire, etc.)

Devices.

Devices.

Spare parts and pieces.

Relays.

Thermic,

oo wrvarting.

The renaining.
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85.19.3

85.19.3.02
85.19.3.99
85.19.8

85.20.1

85.20.1.01
85.20.1.02
85.20.3.01
85.22.1

85.22.1.99
85.22.8

85.24,0.01
85.24.0.02
85.24.0.23
85.24,0.99

35.28

86.02

86.03
86.04

PR ODUCT

Non heating resistances, potentiometer and
rheostats.

Electrolytic for engines.

The remaining.

spare marts and pieces.

Lamps (incandescent tubes and lamps).

For Christmas trees.

Por flashlighters.

Lamps and tubes for ultraviolet or infrared reys.
Machines and devices.

The remaining.

Spnare parts and pieces,

Electrodes.

Brushes.

Filtaments.

The reraining.

“ingle electric spare parts and pieces for
machines and devices not listed in other positions
of this chapter.

Mlectric locomotives (with accumulators or external
power).

Other rail locomotives.

Automctors (including automotive streetcars and
motor vehicles for inspection and conservation

of railways).
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86.08

86.09.0.06
86.10

87.01
87.05.0.01
87.06.0.01

87.07

87.09

88.02

88.03

88.05

89.03

P R O D UCT

Cable containers including cisterns, deposits

and tanks used in any type of transportation,

Main driving rods for steam locomotives.

Fixed material for railways, not electric mechanic
devices for signals, security control, and command
for any type of communication, single spare parts
and nieces included.

Tractors, ineluding hoisting tractors.

For vehicles described in position 87.01.

For vehicles described in position 87.01.

Wheel barrows, maneuverable vehicles, (carriers,
tractors, elevators and similars) with any type

of engine, and their single spare parts and pieces,
Motorcycles and velocipedes that included auxiliar
engine and with or without side-car. Sidecars

for motorcycles and velocipedes presented apart.
Aerodynes (airplanes, hydroplanes, comets, auto-
gyro, helycopters) rotating parachutes.

Single spare parts and pieces of the devices
mentioned in positions 88.01 and 88.02.

Catanults and similar launching devices, including
single smnare parts and pieces.

Light vessels, pump vessels, dredges of all kinds,

pontoons, cranes, and other vessels for accessory

A - 33



NABALALC PRODUCT

89.03 (cont.) navigation in relation to the principal function
of floating dry docks.

89.05 Floating devices such as deposits, boxes, buoys,
beacons and similars.

90.06 Astronomic and cosmogrephic instruments such as
telescopes, astronomic lens, meridian and equatorial
instrunents and their frames excluding radioastro-

nomic devices.

90.07.1 Photosraphic devices.,

90.07.1.01 ith fixzed focus (box type).

90.07.1.02 For aerial photographs.

90.07.1.03 For medical use.

90.07.1.0k TFor copying documents,

90.07.1.05 For uce in printing shops in the making and pre.

paration of plates.

90.07.1.99 The remaininz.

50.08 Cinematographic devices (sound and sight intaking
devices such as projectors with or without sound
reproduction; .

90.09 Devices for fixed projection, photographic enlarg-
ing and reducing devices.

90.11 Microscones, electronic and protonic diffracto-
graphic devices.

90.12 Optical microscopes, including devices for micro-

photography, microcinematography eand microprojection.

A - 3b
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NABALALC
90.12.1
90.12.1.01
90.12,1.02
90.12,1.03
90.12.1.99

90.14

90.14.1

90.1%4.1.01
90.14.1.02
90.14.1.99
90.14.2,01
90.14.3.01
90.1k.4.01
90.1h.5

90.14.5.01
90.1k4.5.02
90.14.5.99

90.15

90.16

PR ODUCT

Dev?ces.

Monocular microscopes.
Devices for microphotography or microcinematography.
Pevices for microprojection.

The remaining.

Surveying (including photogrammetrical surveying).
hydrographic, navigational, meteorological, hydro-
logical and geophysical instruments, compasses,
rangefinders.

For reodesy, topography, land surveying, levelling
and hydrogzraphy.

Theodolites,

Alidades.

The remaining.

For photogrametry.

For navigation,

For metereology, hydrology and geophysics.
Compasses and telemeters.

Navigational compasses.

Telemeters.

The remaining.

Scales sensitive to weights equal or less than
five centigrams, with or withcut counter weights.

Devices for drawing, lay-out, and computation
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NABATLALC

90.16 (cont.)

90.16.1.01

90.16.2.CL

90.16.8
90.17

90.17.1

90.17.1.01
90.17.1.99
90.17.2

90.17.2.01
90.17.2.02
90.17.2.99
90.17.3

90.17.3.01
90.17.3.99

90.17.9.01

P R O U U CT

(pantographs, cases for mathematicians, comput-
ational rulers and circles), machines, devices and
instruments to measure, check and control, not in-
cluded in other positions of this chapter (balanced
planimeters, micrometers, gages, calipers,meters,
etc.) profile projectors.

TInstruments for drawing, lay-out and camputation.
Machines devices and instruments to measure, check
and control.

3pare narts and pieces.

Devices and instruments for medicine, surgery,
odontolozy and veterinery, including electromedical
and ophthalmolozic devices.

Electromedical devices.

Electrocardiographs.

The remaining.

Instruments and devices for odontology

Dental equipment with base (stand).

I'ental drillers.

The remaining.

Instruments and devices for veterinary.

For castration.

The r:maining.

Hynodermic syringes.

A- 35



NABALALC
90.17.9.02

90.17.9.99
90.18

90.20

g0.22

90.24

90.2k4.1
90.24,1.01
90.24.1.99

90.2k4,2.01

P R O DUCT

Sounders.

The remaining.

Devices for mechanic therapy and massages, devices
for psicotechnique, ozonotherapy, oxygentheraphy,
revival, aerosoltherapy, and all other kinds of
breathing devices (including antigas masks).
X~reys devices, including for radiophotography
end devices that use radioactive materials; in-
¢luding X-rays lamp generators, tension generators,
control benches, screens, armchairs, tables, and
similar supports for treatment and tests.
Densimeters, aerometers, scales for liquids and
similar devices, thermometers, pyrometers, baro-
meters, hydrometers and recording and not recording
psicometers, including combinations among them.
Devrices and instruments for gases, liquids and
fluids measurement, regulation and control: for
automatic temperature control, such as pressure
gauges, thermostats, level indicators, dampers,
flow meters, heatmeters; excluding the machines
and devices of position 90.1k,

Pressure gauges.

Metallic.

The remaining.

For stores.
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NABALALC
90.24.2.02
90.24.2.99
90.24.9.01
90.24.9.02

90.25

90.25.1
90.25.1.01
90.25.1.02
90.25.1.03
90.25.,1,0k4
90.25.1.05
90.25.1.06
90.25.1.07
90.25.1.99
90.26.3

90.26.3.01

90.26.3.99

P R O D UCT

For heaters.

The remaining.

Stream gauges.

Level indicators or meters.

Instruments and devices for physic-chemical
analysis (such as polarimeters, refractometers,
spectrometers, gas and smoke analyzers); instru-
ments and devices tor viscosity, porosity,
expansion, superficial tension and similars (such
as viscosimeters, porometers, dilatometers),
calorimetric, photometric and acustic measures
(such as photometers including exposimeters and
calorimeters) microtomes.

Devices and instruments.

Polarimeters.

Daccarimeters.

Refractometer.

Spectometers, spectoscopes and spectographs.
Calorimeters.

Photometers and spectophotometers.

Fxposure meters.

The remaining.

Gas meters.

Hydraulic.

The remaining.
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NABALALC

90.27

90.27.0.01

90.27.0.99
90.27.0.02

90.28

90.28.1

90.28.2

90.28.3

90.28.h

90.28.5

90.28.6

90.28.7

P R ODUCT

Revolution counters, production counters, taximeters,
mileometers, pedometers, and the like, speed
indicators (including magnetic speed indicators)

and tachometers (different to those described in
position 90.14) stroboscopes.

Velocimeter

The remaining.

Taximeters.

Electronic and electric instruments and devices

for measuring, verification, control, regulation

or analysis.

To measure electric magnitudes.

Instruments and devices described in position 90.1k
but electric or electronic,

Machines, instruments and devices like those des~
cribed in position 90.16 but electric or electronic.
Machines, instruments and devices like those des-
cribed in position 90.22 but eiectric or electronic.
Instruments and devices like those described in
position 90.23 but electric or electronic.
Instruments and devices like those described in
position 90.24 but electric or electronic.
Instruments and devices like those described in

position 90.25 but electric or electronic.
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NABALALC

90.28.8

90.28.9
90.29

91.01

91.02

91.03

91.04

91,06

91.07
91.08

P R ODUTZCT

Instruments and devices like those described in
position 90.27 but electric or electronic.

Others.

Single spare parts and pieces, identifiable
accessories exclusively or principally designed

for the instruments or devices in position 90.23,
90.24, 9C.26, 90.27 or 90.28, that can be used in
one or several of the instruments and devices of
said positions.

Pocket watches, wrist watches and similars (including
timing devices of the same type).

Other watches or clocks (including alarm clocks)
with small size mechanism (excluding clocks of
heading No. 91.03).

Panel clocks and similars for cars, airplanes, ships
and other vehicles.

The remaining clocks (with non-small scale mechanisms
and other similar watchmaking devices).

Devices with a watchmaking or synchronous layout
that allows the operation of a mechanism at deter-
mined times (such as timing clocks and commutative
clocks).

Small scale mechanism for clocks and watches.

Cther finished watchmaking mechanisms.
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NABATALC
91.09

91.10

91.11

97.01

97.03

97.06.0.99
97.07

98.07

PRODUCT

Cases for watches described in position 91.01

and their finished or not finished parts.

Cases and similars for remaining watches, clocks
and watchmaking devices including spare parts,
Other watchmaking spare parts and devices.
Children's cars and vehicles (with wheels) such
as bicycles, tricycles, skaters, mechanic horses,
pedal cars, doll cars and similars.

The remaining models reduced for game or play,
only metallic.

The remaining.

Fish hooks and butterfly catchers, fishline goods
for fishing (cinbeles) and hunting glasses,
Stamps, numerators, small printers, daters, stamp

or seal presses and similar devices.
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APPENDIX B

IMPORTS OF METAL WORKING PRODUCTS
ANDEAN SUBREGION AND ALALC
196k - 1968
(IN THOUSAND DOLLARS)



NOTES TO APPENDIX B

All values are in thousands of U.S, dollars.

Left-hand column headed Bolivia shows published Bolivian

inport statistics.

Columns headed Colombia, Chile, Peru, and Total ALALC (LAFTA)

contain CUCI ALALC computer import data.

Colurns heeded Fcuador FO3 and Bolivia FOB were derived {rom

U.S. Department of Commerce Market Share Reports in which
valuer are published on = FOB basis. Values in these columns
have been 2djusted upward to achieve comparability with CIF

values by addinz 10% to 30%, depending upon the product.

Blanks in colurns indicate non-availability of data.
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INPORTS OF EETAL WORKING PRODUCTS - AWDEAN SUBREGION AND ALALC
1964 ~ 19¢8
(In Thousznd U,S. Pollars)

NABALALC No. DESCRIPTICN YEAR ROLIVIA  COLCMBIA  CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
- F.0.B. - WITHOUT F.0.Be COMMENTS
BOL-EX
73,10 BLRS AMD RODS (INCLUDING 1964 176 31 a1 1481 Existing industry
WIRE RUD) OF IRCH OR STEEL 1663 653 16 146 33 146 ( Ithesa = Sce Lemo)
HOT--ROLLEL FORGED 1956 13 25 239 825 Extra capuoity evailable
1967 1417 27 ko 1680 2536
1358 237
73.10 B’RS ND RODS, HOILIY 1954 558 645 2116 7997 229 Ditto with 73,01 also
MINING DRILL OF STiL 1965 542 2277 1579 7608 400 pcssible expansion of
OR IR(il, 1iUT FOR FINE 1966 1675 2543 1153 11152 501 Tbhase capabilities
STCEL 1967 8s2 741 790 6589 Eg],’{?
1968
73.14 IRCN OV CTEEL WIRE 1964 1033 373 891 742 6503 145
WHETHZIR CR KCT CC'TED, 1965 221 1134 334 853 1078 7111 206
BUT NOT LISOLATED 1935 1321 563 1295 1175 7668 7240 Pessible grouping with
157 437 519 195 1262 863 5757 256 73.25
4538 562 400 indecn MNarket possible
Local rav raterial required
7317 TUBES AND PIPES CF 158 3 a8 77 118 565 25 Although local mariet
CiST IRCH 1965 58 10 52 562 320 871 15 is small, possible miniral
1336 5 178 759 39L 1247 17 2 machines speration using
1967 383 390 28 300 310 1242 31 serap o3 237 Liatorisl -
1963 137 158 114 indesn lerkst not good; Low
valee/vweight
7%.18 TUBES iND PIPES AND 1964 6004 6483 3398 32472 3550 Bolivien market alene cen sup-
BLANKS THZREOF OF IRON OR 1965 3375 %460 3938 19358 3296 port smell pipe welding plant
STEEL (OTHER THAN OF CAST 1966 houk 3061 3746 22064 1596 (single yoder zechinas) Side
IRON) SEAMLESS 1967 12080 300 5651 32616 1753 market nct good; low value/weight
1558 2188 Would lock very promising if P.He

could be supplied locally High
cepital lcw labor content



NABALALC No.

7518

73.19

_D_ESCRIP‘I'ION

TUBES AND PIPES OF
SOLDERED STEEL

HIGH PRESSURE HYDR(w-

LLECTRIC CCIDUITS CF STEEL
¥HETHER CR NOT REINFORCED

GAUGE, CLOTH, GRILL NET-
TING, FENCING OF IRON OR

STPEL WIRE

EXPANDED METAL OF
IRON OR STEEL

CHAIN AND PARTS
THEREOF OF IRON OR
STEEL

ANCHORS AND GRAPRODS
AND PARTS THERECF OF
JRON OR STEEL

TMPORTS OF METAL WORKING PRODUCTS -~ ANDEAN SUBREGION AND ALALC (Cont.)

(In Thousand U,S. Dollars)

1964 - 1968

YEAR BOLIVIA  COLOUBTA CHILE
1964 3369 3200
1965 1554 2167
1966 855 49kg
1967 419 2062
1968 1627
1964

1965 160 200

1966 4

1967 26 Sk

1968 173

1664 117 152
1905 156 15 116
1955 80 176
1957 109 3 17?7
1938 113

1964 3 23
1965 1 1 21
1966 30
1967 4 8
1968 2

1954 540 560
1965 105 373 659
1966 770 775
1967 9% 463 347
1968 5

1964 22
1965 1 63
1966 b 36
1967 0 23 25
1968 16 E

BCUADOR
F.0.B.

1258
1666
3141
2610

16
74

b5

-

[}

(69}

PERU

624
1756
1774
2549

31

347

173
335
620
430

13
102

67

1265
1300

180
16
43

TOTAL ALALC
WITHOUT
BOL-EC

21799
10999
12446
10473

751
1130
1512
1290

223
125
65
2n
K451
6799
72
175

101

BOLIVIA

F,0.B,

3550
3296
1596
1753
2188

3550
3296
1596
1753
2188

78
129
345
18
129

COLMENTS

Bolivien market alone cen sup-
port smsll pipe welding plant,
etc,

Merket too low both Bolivian
and Andean. Pcssibly an adjumt
to a tank or prime vessel plant

Insufficient market

Insufficient market

Insufficient market

Insufficient market



NABALALC No.

723

73433

7321

DESCRIPTION

MAILS, TACKS, STAPLES
HOOK MAILS SIUDS, OF
IRON OR STEEL

BOLTS, NUTS AND RIVETS,
SCREVS OF IRON OR
GTEEL

NEEDLES FOR HAND SEWING
HAND CARPET AND KNITTING
NEEDPLES OF IRON OR STEEL

TUBE AND PIPE FITTINGS
OF IRON OR STEEL

STRUCZURES CQUPLETE OR
INCQHPLETE AND PARTS CF
STRUCTURES OF IRON OR
STEEL

RESERVOIRS, TANKS, VATS
AND STHILAR CONTAINERS
OF IRCN OR STEEL

THPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (cont.)
1964 -~ 1968

(In Thousand U.S. Dollers)

YEAR BOLIVIA COLCHBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA

F.0.B, WITHCUT 'F;.O.B. COMMENTS

BOL~EC

1964 290 180 55 310 1608 64 Existing industry Kalifra
1565 77 64 220 116 733 1674 55 Enough capacity for
1566 17 187 140 669 1717 N Bolivian market
1967 139 378 127 239 421 2423 86
1968 92 162 Ly
1964 660 1519 106 4005 5517 %0 Pozsible opportunity for
1965 266 3 133 197 1534 6230 131 local and Andean merist
1966 477 1659 21k 1896 10446 219 Simple suto and scmi
1967 311 557 2935 231 1602 12327 122 auto mechanisa required
1968 463 222 124
1964 103 28 22 4 683 8
1965 15 12 %8 7 106 654 13
1955 99 190 ? 63 732 16 Insufficient market
1967 23 AR g 3 % 637 2
1968 22 2 6
1964 935 2467 195 531 2764 163 Pcscible grouping with
1965 m 572 1588 334 1257 6448 194 73.18, Both Bolivian and
1956 875 1765 502 1820 40200 220 Andeen Market, Fittings
1967 251 804 1194 554 1657 10933 233 could have high value to
1968 376 579 Lgo weight
1964 2543 5539 51 1747 13738 191 Existing industry (Ibhesa)
1965 234 788 2370 25 3742 144508 628 User "Carena" for smaller
19066 609 4432 112 2202 13973 soh angles
1967 376 2385 1548 606 2351 13205 207 Export not good
1968 1058 17 993
1954 4 806 86 150 3855 &
1965 1M 2 299 118 273 5113 107
1966 8 477 77 883 3659 161 Insufficient market
1567 137 24 969 56 450 5046 104
1968 178 84 173



}

NARALALC No,

DESCRIPTION

73.23

73434

73435

CASKS, DRUUS,

CinS, BIXES OF SHEET
OK PLATE IRON OR STEEL
FCR PACKTNG

COiPRESSED GAS CYIINDERS
AND STMILAR PRESSURE
CONTAINERS, OF IRON OR
STEEL

STRANDED WIRE, CABLES,
CORDAGE, RFES OF IRON OR
STEEL, BUT FXCLUDLIG
INSULATED ELECTRIC CAELES

BARBED WIRE OR STEEHL
WIRE; OF KTWDS USED FOR
FENCING OF IRON OR STEEL

PINS, HAIRPINS AND CURL~
ING GRIPS OF IRCH OR
STEEL

SPRINGS AND LEAVES FOR
SPRINGS OF IRON OR
STEEL

DIPORTS OF METAL WORKING PRODUCTS — ANDEAN SUBREGION AND ALALC (Cont.)

(In Thousand U.S. Dollars)

1964 - 1968

YEAR BOLIVIA COLOMBIA CHILE
1664 144 63
1965 9 22 104
1965 19 124
1967 8 2 k25
1958 237

1964 261 230
1965 18 163 191
1966 241 346
1967 108 156 784
16C8 271

1964 237 1292
1965 1%0 124 1347
1956 572 1575
1967 207 346 28158
1963 327

1964 878 6
1955 146 7
1666 1907 26
1967 81 52 1
1968 109

1964 3 1
1655 21 2
1966 1
14957 22 4 3
1968 20

1954 120 142
1965 136 11 214
1966 116 259
1667 141 137 2668
1968 114

BECUADCR

F.C.B.

41
25

15
51
32
34
55
64
118
92
238
102
33
66
i
12

18
19

Fogyow

PERU

%55
154
190
140

309
151
375

48

104
126

149
194
155
155

93

211
24

TOTAL ALALC
WITHOUT
BOL-EC

4549
6292
16295
8016

1918
153
2348
2268

3593
3147
6446
7077

14560
10379
11000
12340

187
274
230

1247
2081
2992
5502

BOLIVIA
F.0.B.

COLMENTS

Insufficient market

Insufficient market

Possible grouping with
73.14

Andean market possible
Local rar materiel required

Insufficient market

Insufficient market

Insufficient market



NABALALC No,

73.36

37

73.58

75.38

7339

DESCRIPTION

STOVES, COOKERS, GRATES
FRIERS AD OTERR SPACE
HEATERS OF IRON OR STZEL

CENTRAL HFATING, BOILERS
AIR HEAMTERS, UNIT HEATEKRS
AND RADIATORS, NOT
TLECTIRICALLY OPETATED, OF
IROK OR SIELL

ARTICLES USED FCR DQHESTIC
PURPOSES, SANITARY WARE
FOR TiDCOR USE OF IRON

OR SILEL

WASHSTANDS, BATHTUBS,
BIDETS, AND OTHER SANI-
TARY WARE OF IRON OR
STEEL

IRON OR STEEL WOOL; POT
SCOURERS, GLOVES AND
THE LIKE

DPORTS OF METAL WORKING PRODUCTS -~ ANDEAN SUBREGION AND ALALC (Cont.)
1964 - 1968
(Ir Thousand U.S. Dollars)

YEAR BOLIVIA CCLOBIA CiLILE ECUADCR EERE TOTAL ALALC BOLIVIA
- T F.0.B. WITHOUT F.0.B. COMMENTS

BOL--5C
1964 68 254 123 1816 2628 33 Bolivian markct sufficient
1965 650 28 132 157 2302 2940 53 for small operation
1966 15 120 181 2654 3115 78 Probably not good o export
1907 531 14 322 321 2143 2863 Lo Already being manulactured
10€3 882 532 Q9 Group with other wnit

white line products
Lov value/weignt

1964 3 37 4 15
1965 48 Is 9 337 26
1966 20 68 15 130 19 Insufficient market
1657 10 3 124 14 176 66
1960 3 9%
1954 29 80 126 457 845 32
1955, Lz % Y] r-a) 763 48 Product mix possible
1966 ° 9% 106 505 74h 23
4957 471 172 R 552 1228 44
4568 510 163 je
1904 62 503 705 22
1965 L2 725 42 59
1966 77 675 9l 69
1967 29 551 775 12
1558 123
1964 9 28 49
19465 10 10 39 .1
1965 3 45 V!
1967 12 1 2 4 55 2
1958 7 &



INPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGIOH AND ALALC (Cont.)
1964 ~ 1968
(In Thousend U.S. Dollars)

NABALALC No, DESCRIPTION YEAR BOLIVIA COLOMBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
- - - F.0,B. WITHOUT F.0.B, COIMTNTS
BOL-IC
74,05 COPPER FOIL OF A THICK- 1954 104 12 1 195
NESS NOT EXCEEDING 0.15 1955 4 10 16 X 234 367
WILLDAiETERS 1966 128 20 X 426 826 Nierket insufficient
1907 1 100 12 X 225 567
1553 <035 X
74,07 TUBES AND PIPES OF COP- 1954 337 117 42 190 1004 L1
PER, BQLLOW B3RS OF 1965 19 Le2 110 63 504 14356 )
COPPER 1956 257 219 T4l 364 1514 5?7 Marke! insufficient
1967 26 743 75 57 38 1802 40
1968 54 £8 i1
74.08 TUBES AND PIPES FITTINGS 1964 215 4g 26 55 469
OF COPPER 1955 6 77 74 19 108 5C0
1255 160 254 35 109 799 vorkzet insuffinicnt
1977 6 64 58 10 172 616
1538 4 i
74409 RESERVOIRS TANKS, VATS, 1954 0 0 7 4 4 124
AND STMILAR CONTAINERS 1935 X 0 0 23 0 3 107
OF COPPER, CAPACITY 1998 2 0 112 Vé 9 17 Market insufficient
EXCEEDING 300 LITERS 1957 X 0 0 606 1 1 104
1968 4 117 261
74,10 STRANDED ¥IRE, CAELES, 1964 51 9 12 ? 99 2
CORDAGE, ROPES OF COP- 1965 163 52 27 13 38 133 2
PER VIRE, BUT EXCLUDING 1966 6 9 3 59 155 15 Macket insufficient
INSULATED ELECTRIC 1967 18 8 15 11 35 219 9
CARLES 1968 35 13 4



NABALALC No.

7411

74,12

75,13

74,14

74,15

DESCRIPTION

 a————_ v

GAUGE, CLOTH, GRILL NETw
TING, FENCING OF COPPER
WIRE

EXPANDED METAL OF
COPPER

CHAIN AND PARTS THEREOF
OF COPPER

NATLS, TACKS, STAPLES
HOOX, NATLS OF COPPER
OR OF IRON OR STEEL WITH
HEADS OF COPPER

BOLTS AND NUTS, RIVEIS
COTTERS OF COPPER

1964
1965
1966
1967
1968

1964
1965
1656
1967
1558

1954
1965
1336
1967
1965

4954
1335
1956
1967
1063

1654
1965
155
1967
1968

TMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

1964 - 1968
(In Thousand U.S. Dollars)

BOLIVIA COLGIBIA CHILE ECUADOR
- F.O.B.
32
193 50 3
347 109 1
2 307 6
1 7
) 0
X 2 0
A 0
X 2 0
1
1
X
1 A 1
1
31 51
A 21 el 1
0 49
.1 4 2
059 1
0 89 6
18 2 47 7
%6 108 5
1M 28 1 13
g72 13

PERU

34

39

ONOO

TOTAL ALALC
WITHOUT

BOL-EC

831
787
1227
1290

MOV O

Bo oo

197
141
9
38

169
200
365
276

BOLIVIA
F.0.B,

d

i BV-RN BN V]

COEMENTS

Market

Market

¥arket

Market

Kearket

insufficient

insufficient

insufficient

insufficient

insufficient



NABALALC No.

74016

74.17

74,45

74,19

75,04

DESCRIPTION

SPRINGS OF COPPER

COOKING AND HEATING
APPARATUS OF A KIND USED
FOR DOMESTIC PURPOSES,
NOT ELECTRICALLY OPERATED
OF COPPER

ARTICLES OF A KIND COMMON-
LY USED FOR DGSESTIC PUR-
POSES, BULDERS, SANITARY
WARE FOR INDOOR USED OF
COPPER

OTHER ARTICLES OF
COPPER

TUBES AND PIPES AND
FITTINGS OF NICKEL

INMPORTS OF METAL WCRKING PRODUCTS ~ ANDEAN SUBREGION AND ALALC (Cont.)

(In Thousand U,S, Dolilars)

1954 - 1968

YEAR BOLIVIA COLOIBIA CHILE
1964

1965 1 1

1966

1967 2 5 1
1968 ~Ch

1964 123 5
1955 149 60 10
1966 36 9
1967 134 37

1958 133

1954 0
1635 ? 6 2
1966 16 0
1967 8 2 8
1968 15

1964 11

1965 S M7

1956 129 167
1967 12 83 32
1968 4

1964 158

1965 14 13
1966 68 4
1967 X 25 26
1968

ECUADOR

F.0.B.

AL ]

PERY

TOTAL ALALC
WITHOUT

BOL~EC

10

16

833
788
755
659

287

B8

2769
957

1524

942

651
769
g
4109

BOLIVIA

F.0.B.

33

78
113

-
N OO AN

FaB88n

Market

Market

Koret

Market

Market

COMMENTS

insufficient

insufficient

insufficient

insufficient

insufficient



NABAL/ALD Ko,

75.05

75.06

76.04

76,07

A\

DESCRIPTIGI

ELECTRO-PLATING ANODES
OF NICKEL

OTHER ARTICLES OF
NICKEL

ALUEINUM FOIL OF A
THICKNESS NOT EXCEEDING
0,15 MILLIMETERS

TUBES AND PIPES OF
ALUMINUM, HOLLOW BARS
OF ALUMINUM

TUBES AND PIPES FITTINGS
OF ALUMINUM

IMPORTS OF METAL WORKING PRODUCTS ~ ANDEAN SUSREGION AND ALALC (Cont.)

1964 - 1968

(In Thousand U.S. Dollars)

YEAR BOLIVIA COLGIBTIA CHILE ECUADOR
F.0.B.

1964 29

1965 54 65 2
1966 106 I 1
1967 X 77 49 3
1968 329 1
1964 887 67 3
1955 17 143 5
1665 54 146 5
1657 22 16 1
1968 1 5
1954 677 155 167
1565 29 328 104 129
196 4hs 335 253
1967 7?7 64 293 330
1958 66 53
1954 16 57 162
4955 9 18 28 32
1966 217 63 35
1967 9 29 7 €5
1968 25 79
1954 4 X
1965 X 15 1
1966 2 6
1967 5 19 15 %
1568 1 7

B-9

PERU

4

1
15

189

710
966

-
-

190
1"
12

oRad

TOTAL ALALC
WITHOUT
BOL-EC

1189
1192

968
1744

1000
200
765
231

53

3224
287

795
523
362
2k

116
141
106
104

BOLIVIA
F.0.B.

B
L7

13

12

CCHMENTS

Maerket insufficient

Market insufficient

Market insufficient

Market insufficienc

Market insufficient



TMPORTS OF METAL WORKING PRODUUTS ~ ANDEAN SUBREGICN AND ALALC (Cont.)
1964 - 1968
(In Thousand U.S. Dollars)

NABALALC No, DESCRIPTION YEAR BOLIVIA COLGiZBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
- F.0.B, WITHOUT F.0.B. COHMENTS
BOL-EC —
76,08 STRUCTURES, CCYMPLETE 1964 86 28 153 5
OR INCCMPLETE OF 1965 8 118 90 205 9
ALU THUN 1966 21 77 152 334 12 Merket insufficient
1967 21 6 467 56 49 714 2549
1968 350 84 20
76,03 RESERVOIRS, TANKS, 1064 X 2 X
VATS, COF ALUMINUM 1665 X X 1 59 X
1966 5 2 4 18 Market insufficient
1967 3 20 X
1668 109 X 88
76.10 CASKS, DRUMS, BOXES AND 1964 10 108 48 43 308 10
SINILAR CONTAINERS COF 1965 9 140 Yul 57 392 12
ALUMINUM 1966 150 128 g6 464 16 Harket insufficient
1967 19 5 2k2 88 104 628 16
1658 16 70 16
76,11 COMPRESSED GAS CYLINDERS 1964 X
AND SIMILAR PRESSURE 1965 X X 13
CONTAINERS, OF ALUWMINUM 1635 X 290 Market insufficient
1967 [ 7 1 X 10
1963 1
76012 STRANDED WIRE, CABLES, 1554 2205 X L899 13
CORDAGE, ROPES, PLATED 195 218 105 310 big 4569 377
BANDS OF ALUMINUM WIRE 1966 210 134 410 7555 106 Merket insufficient
BUT EXCLUDING INSULATED 1967 270 1569 318 229 556 12244 268
. ERECTRIC CABLES 1968 103 486 X

B-10



TMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)
1964 - 4968
(In Thousang U.S, Dollars)

NABALALC No. DESCRIPTICN YEAR BOLIVIA COLOMBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
F.0.B. WITHOUT F.0.B, COMMENTS
BOL~EC
76,13 GAUGE, CLOTH, GRILL, 1964 1 X 1 6
NEITING, REINFORCING 1965 X X 2 20
FPABRIC AND SIMILAR MATE- 1985 2 1 3 x Market insufficient
RIALS, OF ALUMINUM WIRE 1967 2 2 1 5 37
1963 40 1
76.14 EXPANDED METAL, 1964
OF ALUMINUM 1965 X 1
1965 1 1 Market insufficient
1967 X
1963
76,15 ARTICLES OF A KIND COM- 1964 16 19 49 294 398 12
MONLY USED FOR DOMESTIC 1965 19 S > 56 490 646 40
PURPOSES, BUILDERS 1966 3 14 37 17 550 24 Market insufficient
SANITARY WARE FOR INDOOR 1657 21 8 32 126 o4 567 21
USE, OF ALIMINUM 1933 15 34 12
76,16 OTHER ARTICLES OF 1954 320 207 ? 29 1430 3
ALUMINUM 1655 14 50 356 34 310 195 28
1956 264 186 % La7 2176 35 darket insufficient
1967 62 237 136 ] k27 2390 30
1968 117 129
77:03 OTHER ARTICLES OF 156% 16 0 2 19
MAGNESTUM 1965 X 5 o} 4 1
1966 12 0 3 29 Market insufficient
1967 6 1 [ 18
1968



NABALALC No.

78,04

78.05

79.0%

79.05

DESCRIPTION

LEAD FOIL OF A WEIGHT
PER SQUARE METER

NO'™ EXCEEDING 41,700
GRAMMES; LEAD POWDERS
AND FLIKES

TUBES AND PIPES AND
ELANKS THEREFOR OF LEAD
HOLLOW BARS, TUBE AND
PIPE FITTINGS OF LEAD

OTHER ARTICLES OF
1.EAD

TUBES AND PIPES OF ZINC
HOLLOW BARS AND TUBE AND
PIPE FITTINGS, CF ZINC

GUTTERS, ROOF CAPPING
LIGHT FRAMES, OF ZINC

IMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

YEAR BOLIVIA
1964

1965 4
1966

1967 5
1563 L4093
1964

1965 3
1966

1967 5
1968 3
1964

1965 2
1965

1967

1958 15
1964

1955 X
1355

4967

1558 006
1964

1965 X
1966

1967 b4
1968

1964 - 1968
(In Thousand U.S. Dollars)

COLOUBIA  CHILE ECUADOR
- F.0.B.
1 8 1

%] Vi 4
19 10 A
17 2 3
6 3 34
16 4 20
? 21 36
9 1 50
34
1 1 X
6 7
6 5 2
1 1 2
0 1
4 0]
" 1
2
16 0
0 0 X
0 0
0 0

B-12

PERU

-
VO O

NI O O

& WO

O &0

TOTAL ALALC
WITHOUT
BOL-EC

BOLIVIA

150
72
&7
In

30
L]
3
25

72
187

FO OoB.

COMMENTS

Market insufficient

Market insufficient

Merket insufficient

Market insufficient

Market insufficient



IMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALAIC (Cont,)
1964 - 1968
(In Thousand U.S, Dollars)

KABALALC No. DESCRIPTION YEAR BOLIVIA CCLOMBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
F,0.B, - WITHOUT F.0.8, COMMENTS
BOL-EC
79,06 OTHER ARTICLES CF 1964 4 o X 19 568
ZIC 1935 4 4 o} X 52 63
1956 23 o] X 39 74 Market insufficient
1967 ks 6 2 37 102
1968 1 4
80.04 TIN FOIL, OF A WEIGHT 1964 0 0 0 95
PER SQUARE METER NOT 1955 1 o] 1
EXCEEDING ONE KTLOGRAMME 1966 2 1 1 23 Market insufficient
TIN POWDERS AND FLAKES 1967 5 1 1 44
1968 »060
80,05 TUBES AND PIPES, OF 1954 0 2 0 4
TIN; HOLLOW BARS AND 1955 o} 4 ?
TUBE AND PIPE FITTINGS 1966 0 0 0 5 Markat insufficient
OF TIN 1067 X 2 0 8
1953
80,06 OTHER ARTICLES OF 1954 3 34 X 37 116
TIN 1965 1 2 o] 25 35 45
1966 3 (4] x 36 | Market insuffioient
1567 1 o] 65 36 4h
1968 «031 25
82,01 HAND TOOLS, SPADES 1964 156 58 431 1061 1964 82 Boliviau msrket slone can
SHOVELS, PICKS, HOES, 1965 579 83 LY4 420 2as 20%2 151 support operation, can be
KNIVES AND OTHER USZD IN 1966 79 51 250 1057 2243 133 grouped with 82,01, 82,03,
AGRICULTURE OR FORESIRY 1957 362 23 132 258 1050 2189 142 82,04, 82.05
1968 246 206 8k High value/weight



KABALALC No.

DESCRTPTION

82,02

32,03

82,05

82,06

SAWS AND TLADCS FOR
HAND OR LACHINE
SAVIS

HAND TOOLS; PLIERS,
PINCERS, PIPE CULTERS
SPANKERS /N1 WRDNCHES;
FILES AND RASTS

HAND TOOLS; KOUNTED
GLAZIERS DIALCHDS ELOW
LANPS, ANVILS, VICES, AND
CL&IPS, GRINDING WHEELS

INTERCHANGEABLE TOOLS
FOR HAND TOOLS, FOR
MACHINE TOOLS OR FOR
POWER OPERATED HAND
TCOLS FOR PRESSTNG STAA? -
ING, DRILLTNG, TAPPING,
THREADING, MILLING

KNIVES AND CUTTTNG BLADES
FOR MACHINES JR FCR
WECHANICAL APPLIANCES

1964
1905
1956
1657
1963

1964
145
1966
1967
1968

1554
165
1955
10?7

1473

1554
1955
4 ;‘f

(S v
1957
4953

1964
1555
4966
1967
1968

TUPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

(In Thousand U.S, Dollars)

1964

- %568

BOLIYIA COT.O4BIA CHILE ECUADOR
= F.0.3.
51 198 Lig 86
es m 12 57
105 145 555 94
100 150 412 13
102 o4
187 1608 kg 173
205 645 565 163
21v bz 693 402
24 655 1176 2.2
217 215
456 2321 1505 2ne
K 690 1529 231
0 33k /5 315
) 393 634 338
w2 412
295 254 6080 201
515 503 6567 275
650 1556 8674 294
763 121 3017 269
210 213
20 372 29 18
15 232 4 o4
10 219 s 32
47 2% 306 22
33 29
B-- 14

pEmy

348
497
567
624

2669
1252

(1

1501

2335
3670
3689

152
358

TOTAL ALALC
WITLONT
BOL-EC

2366
2838
2926
3057

4935
624"
8555
a9

13366
6072
7555

r

O,

12053
23141
37c2

37570

733
1477
216
2558

BOLIVIA
F.0.B,

6
25

67
172
162
54
444

132

2
2ko
262

2or
420
865
634
672
602

CQAMENTS

Should be grouped witn 82,09

Sare a5 82.01

Syre a8 92,01

Seme az 82,01

Grouped with 82,09

High value/weight
Look at export market



NABALALC No.

DESCRIPTION

82,07

82,08

82,10

TCOL - TIPS AND PLATES
STICKS, UNMOWNTED, OF
SINTZRED LETAL CARBIDES
(i.e, CARBIDES OF TUNGS-
TEN, MOLYBDENUM OR
VAKADTUL)

COFFEE LILLS,LINCERS JUI-
CE  tXTRACTORS AND
CTHER MECHANICAL AP-
PLIARCES SERVING OR CON-
DITIGNING OF FOOD OR
DRINKS

KNIVES WITH CUTTING
BLADES, SERRATED OR NOT
(OTHER THAN KNIVES FALL-
TG ON 82,05)

KNIFE BLADES

RAZOR AND RAZOR
BLADES

TMPORTS OF METAL WORKING PRODUCTS = ANDEAN SUBREGION AND ALALC (Cont,)

(In Thousand U.S. Dollars)

1964

- 1968

YEAR BOLIVIA COLOHBIA CHILE ECUADOR
F.0.B.

1964 1 13

1965 1 9 22 1

1956 34 14 ?

1967 3 14 19

1958 19

4964 30 36

1565 44 53

1666 43 3 92

1967 53 218

1968 50

1964 59 99 57 29

1565 110 28 75 106

1666 105 21 52 83

1567 120 62 129 114

1958 86 132

1964

1965 X X

1966

1967 24 2

1968

1964 43 596 14

1965 97 43 8% 1

1966 236 1409 8

1967 123 80 1392 18

1968 173 46
B~ 15

PERU

g3

180

422
410

429

-
-

159

10
13

EREE

TOTAL ALALC
V/ITHOUT
BOL-EC

461
705
966
7“9

246
37?7
641
745

$3dg

gB8

1783

3452

BOLIVIA
F.0.B,

19
15

19

35

34

37
103
138
102

13
24

COMMENTS

Market insufficient

Market insufficient

Group with 82,02, 82,06
High velue/weight
Similar operaticn

Group with 82,02,
82,06, 82,09

Group with 82,02, 82,06
82,09, 82,10



N ABALALC No.

DESCRIPTIGH

82,12

82,15

82,14

82,15

83,01

SCISSORS AHD ELADES
THEREFCR

OTHER ARTICLES OF
CUTTERY (SECATEURS,
HAIR CLIPERSP/APER
KNIVES, MANICURE SEIS)
NAIL FILES, EIC.

SPOONS, FORKS, FISH-
EATERS BUTLER KNIVES,
LOAVLES AND SIMIIAR

KITCHEN OR TABL~ «EAR

HANDLES OF BASE METAL
FOR ARTICLES FALLING
WITHIN HEADDNG No., 82,09
82.13, 82,14

LOCKS AND PADLOCKS OF
BASE KETAL, KEYS FOR ANY
OF THE FORDGOING APTICLES
FINISHED OR NCT, OF BASE
METAL

YEAR

196%
1965
1966
1967
1968

1964
1955
1966
1967
1963

1964
1965
1956
1967
1908

1964
1565
1966
1957
1968

1964
1965
1956
1457
4968

DIFORTS OF METAL VORKING PRODUCTS - ANDEAN :UBREGICH AND ALALC (Cont.)

1964 -~ 1968

(In Tiousand UV,5. Dollars)

BOLIVIA COLQGERBIA CHILE ECUADCR
F.0.B.
1] 53 66
54 17 101 67
y7 21 185 89
59 60 194 100
20 109
Ly Ya 37
51 49 56
51 17 35
ral 31 136
63
13 332 7
134 2 345 116
? 231 122
95 5 157 109
125 161
2 X
.00
180 77 Ly 278
252 39 30 304
351 63 28 339
353 60 77 349
266 395

B - 16

PERY

167
175
204
210

165
188
229
2i5

604

700
262

1126
1657
1775
1888

TOTAL ALALC BOLIVIA
WITHOUT F.0.B. CONKENTS
BOL-EC
761 52 Could be combined with
694 79 82,01
789 101 (lcnd Tools)
10%9 118
79
535 Group with 82,01
542
801
1010
1140 34
1053 85
1169 Yol Group with 82,01
639 75
€3
26
17 Market insufficient
%
1428 119 Bolivian merket can
2016 11 support industry
2508 203 83,01, 83,02
2815 208
157



NARALALC No.

DESCRIPTION

83,02

83,03

83.04

83.05

83,06

BASE METAL FITTIHG
ARD L:OUNTINGS CF A
KIND SUITABLE FGR
FURNITURE

SAPES, STRONG BOXZS,
ARMOURED OR RETNFORCED
STRONG-RICHS, AND CASH
4HD DEED BOXES OF BASE
BETAL

FILING CABINETS, RACKS
SORTING BCKZS, PAFFR,
TRAYS, OF BASE HETAL

FITTINGS FOR LCOSE LEAF
BINDERS FOR fILES CR FOR
STATIOGNARY BOOKS, OF
BASE METAL

STATUETTES AND OTHER
ORNAMENTS CF A KIND USED
INDOORS, OF BASE METAL

1964
1%5
19€6
1957

-~
A

1564
1955
1966
1967
1568

1954
4355
1956
1967
1538

1964
1565
1565
19€7
agEr

1964
1965
1985
1957
1968

THMPORTS OF METAL VORKTIG PRODUCTS - ANDEAil SUBREGIOH AND ALALC (Cont.)

1964 - 1968
(In Thoussnd U.S. Lollars)

BOLIVIA COLOLRIA CHILE ECUADOR
F.0.B,

125 69 52 782
190 104 64 280
166 257 75 210
236 169 193 367
224 71
14 5 29
17 14 13
5 6 53
24 2 2 50
21 39
27 7 1"
M1 1 3 3
9 8
26 1 9 12
40 9
13
25 2 20
9 73
36 7 25 25
68 25
? 1 7
23 8 0 k0
6 1 9
21 2 15 8
118 1

B - 17

PFRU

1535
1365
1726

REN &

37
L5
43

TOTAL ALALC
WITHCUT

41856
1985
3905
4023

148
103
156
106

35
100
127

3

Lo8
Lip
446
263

12
128
293

BCLIVIA

F.0.B.

57
169
139
182
179

10

10
1

COMENTS

High value/weight, good
item Tor export to
Audean market also

¥acket insufficient

Harket insufficient

parket insufficient

Maricet insufficient



T'PORTS OF KETAL WORKING PRODUCTS ~ ANDEAN SUBREGION AND ALALC (Cont.)
4964 - 958
(Ir Thousand U.S. Dollars)

NAB.L.LC No. DESCRIPTION YEAR BOLIVIA COLONBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
F,0.38, - WITHOUT F.0.B, COHIENTS
BOL-EC
83,07 LALFS /ND LIGHTING FIT- 1854 4ig 140 211 794 1953 131
TDIG5, OF BASZ YLTAL 1965 63 361 76 198 754 1826 204 Kerket not very large
1905 201 127 254 883 2835 213 Product mix varied
1967 206 125 264 255 725 1950 254 1fg operetion. Simple
1968 276 296 237 metal working might
support smell job shop
83,08 FLEXIELE TUBING AMD 1564 1 30 2 83 1%
PIPTIG OF BASE HETAL 1955 3 29 8 34 255
1966 1 ) 3 3 Lo 268 Market insufficient
1967 1 L2 52 7 57 L7
1965 2 6
83,09 CLASPS, FRANES WITH 1564 143 5 39 709 1227 19
CLAGP3 FOR EAND BAGS, 1965 55 410 5 63 769 1589 44
BUC'.L .35, HOOKS OF BASE 1956 55 6 68 787 1514 52 Can be grouped with 83,02
ULIAL 1957 64 68 37 dea] %55 1811 38
1968 57 77 40
83.10 SEADS AID SPANGLES, 1564 4 4
OF BASE LEETAL 1535 1 4
1956 2 9 3 Market insufficient
1567 2
1968 1
83.11 EELLS AND GOUGS, 1964 4 5 13 17
NCH-ELECTRIC, OF DASE 1065 4 3 15
NETAL 19¢6 1 1 21 Market insufficient
1967 1 1 3 6 16 26
1958 8 4

B - 18



DiPORTS OF METAL WORKING PRCDUCTS — ANDEAN SUBREGICN ARD ALALC (Cont.)
1564 - 1968

(In Thousand U,S. Dollars)

NADALALC No. DESCRIPTION YEAR BOLIVIA COLRIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
- - - 0 F.0.B, - WITHOUT F.0.B. CRMENTS
BOL-FC
83.12 PHCTOGRAPH, PICIVRE AND 1564 6 6
SDIILAR FRANES, CF BASE 1965 4 18
METAL, MIRRCRS OF BASE 159% 5 27 Market insufficient
HETAL 1957 3 9 4o
1663 »0C5
83.43 STOPPERS, CROWN COWKS, 195% 9 54 21 151 759 12
BOTTLE CAPS, CAPSULES, OF 1965 46 20 35 i1 310 851 9
BASE LETAL 1966 72 44 4c 273 1€29 24 tarket insufficient
1967 23 1? 22 57 313 23 9
1968 45 61 34
83,44 SIGY-PLATES, NAME-PLATES 4554 3 8 0
NULBERS, LETTTRS OR OTHER 1305 19 2z 6 45
SIGNS, OF BASE METAL 1266 12 33 160 Merket insufficient
1067 7 1 9 ] 52 217
1658 8 43
83,15 WIPE, RODS, TUBES, 19R4 586 229 29 317 3724 29
PLATES ELECTRODE, OF 1965 156 190 360 106 256 3138 1M1 possible grouping with
BASE METAL OR OF METAL 1556 166 400 200 318 3253 127 7314
CARBIDES 1967 212 152 342 231 210 Log? 98
1955 173 243 124
84,01 STEAL. AND OTHER VAPOR 1954 1420 1650 273 2030 11650 8k Bolivian market insufficient
GENERATING BOILERS 1965 226 1072 2450 87 2580 14339 55 Require high capital
4906 750 2430 12 1520 11590 42 investmant and high dz2gree
1957 180 250 1250 1140 1450 6320 38 of skills
1656 168 87 133

B - 19



IMPORTS OF METAL WCRKING PRODUCTS ~ ANDEAMN SUBREGION AND ALALC (Cont.)
164 - 1968
(In Thousend U.S. Dollars)

LABALALC No, DESCRIPT (ON YEAR BOLIVIA COLC:BIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
F.0.B. - % ITHOUT F.0.B. CORERTS
BOL-EC
84,2 AUXTLIARY PLAKTS FOR USE 1964 9 203 13 4682 5 Bolivian market insufficient
WITH STESAM AND OTHER 1965 18 104 15 271 3463 22 Require high capitel
VAPOR GEXERATLIG BOILERS 1565 19 48 69 277 1106 4 Investrent and high degree of
1657 73 68 183 155 348 1680 16 skills
1566 336 36 .3
84,03 PRODUCER GAS AND WATER 196% ? 31 12 56 174 12
GENERATORS, ACETILENO 1665 9 24 17 17 654 18
GAS GENEKATIGRS 1966 28 13 36 59 1673 48 Same as 84,01
1507 18 416 &8 23 50 1088 40
1958 914 Ye4 92
84,04 STEAM ENCINES WITH 1564 X 2 2
SFLF-CONTATNED BOILERS 1055 20 2 1 20
1966 1 X 3 Market insufficient
1957 1 X 252
1968 6
84,05 STEAM AN OTHER VAPOR 1964 1234 122 520 6454 s
POWER UNITS, NCT IN- 1595 34 447 1 4 203 5008 188
CORPORATING BOILERS 156 ? 237 2 180 7647 2 Market insufficient
1967 1M 257 143 589 1126 5910 13
1508 33 2 18
84,06 INTER!AL CQMEUSTION 1954 750 12 527 5835 336 Bolivian market fairly
PISION ENGDIES FOR 1965 1900 1217 307 682 6176 499 high but considering?
AIRCRAFT 1566 2200 3160 237 602 8535 75t veriety of engine models
1957 2200 1645 930 k24 182 6459 057 probably purchased
1968 2600 361 559 Reduces desirability



NABAL/LC HNo. DESCRIPTION

84,07 WATCR WHCLLS, WATER
TURBINZS AND OTHER
WATER ENGINFS, INCLUD-
ING REGULATORS

84,03 OTHEI: ENGINES AHD NOTORS

84.08 GAS TURBINES OTHER
THAH FOR AIRCRAFT

84,08 OTHER 11OTCRS NOT
SPECIFIED

84,09 MECHANICALLY PROPELLED

ROAD ROLLERS

1954
1655
1926
1867
1953

4954
1955
1966
4967
1668

1964
1965
1966
1967
1358

194
1965
1956
1967
1968

100k
1965
1966
1967
1958

TPCRTS OF WETAL WORKING PRODUCTS -~ ANDEAN SUBREGICN AND ALALC (Cont.)

(In Thousend U.S. Dollars)

1554 - 1968

BOLIVIA COLNBIA CHILE ECUAL R
F.0.B.
23 1228 2894 29
237 127 s 88
420 1150 2751 333
47 890 416 124
32 68
5 115 X
2 173 16
6 887 3
37 3 63
35 251
1
2
1
2470 19
54 S
94
e 1
7
2 420 22
14 140 120
10 35 53
257 77 255
L 266
B-~-21

PERY

1544

950
1176
1685

292
148

35
82
76
120

93
98
3
56

'MOTAL ALALC
WITHOUT

EOL-EC

7389
4800
14893
10040

2763

6600
7180
10987

316
031
7157
3996

4464
3936
3823
3241

1051
1733
537
746

BOLIVIA

F.0.B,

326
349

\)‘§><><>< R\NN-\

URE &Ea8ax

79

COMMENTS

Market unfavorable



NABALALC No.

DESCRIPTION

64,10

84.11

84,12

611,13

84,14

PULPS FOR LIQUIDS

AIR PUIPS, VACUUN
PUMPS AND AR OR GAS
CQIPRESSORS

AIR COIDITICHING
MACHINES

FURNACE, BULPERS FOR
LIQUID FUEL (ATOLISERS)

INDUSTRIAL AND LABORATORY
FURIACES AND OVENS, NOM~-
ELECIRIC

YEAR

1964
1965
1566
1967
1968

1954
1965
1966
1967
1568

1964
155
1966
1567
4558

1684
1965
1985
1967
1963

196k
1995
1966
1967
1968

THPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGICGN AND ALALC (Cont.)
1964 ~ 1958
(In Thousard U.S. Deollars)

BOLIVIA COT AIBIA CHLLE
605 5100 2867
660 3815 3511

2000 6537 3870
900 4522 4197
1124
490 4204 2910
660 3920 212k
1300 3140 2662
41180 2§20 3270
2340
363
16 80 3
a8l
26 124 607
172
2 253
5 182
7 240
10 212 145
34
35 es2 33
54 346 65
€6 5235 34
100 1216 1045
260

ECUADOR
F.0.B.

727
613
634
1333
1339

116
378
618
786
781

206

PERYJ

344
4652
4731
5708

1178
Log1
640
3960

687
613
€20

256

175

548
950
1280

TOTAL ALALC
WITHOUT
BOL-EC

20527
27540
26969
43905

36900
38954
46700
67323

1665
2334
2t21
3254

1405
1452
1e56
2439

5686
12636
21343
14570

BOLIVIA

F.0.B,

159
303

CCAMENTS

Bolivian market inzdequate
to support industry
Should group with 84,11

See 84,10

Market insufficient

Market insufficient

Low value/weight



NABALALC No,

84,15

84,15

8415

84.16

84,17

DESCRIPTICN

REFRIGERATORS AFD REFRI=
GERATTHG RCUITLTST
(BLECTRICAL AND OTHER)

DOMESTIC REFRIGERATORS,
NCON-ELECTRICAL

DOMESTIC REFRIGERATORS,
ELECTRICAL

CALENDERIIG AND STMILAR
ROLLING 1ACHINES (OTHER
THAN HETAL-%ORKING AND
BETAL-ROLLTIG [iACHTNES
AND GLASS-YORKING MACHTIES)

MACHINERY, FLANT AND
STWILAR LATORATORY EQUIP-
HENT, WHETHER OR NOT ELEC
TPIC!ILY  HEATED (10T
FOR DGR'ESTIC PURPOSE)

126

1645
1956
1967
1968
1954
1965
1985
1967
1968

1554
1965
1966
1967
1968
ic54
1855
1656
1967
1958
1664

1965
1065
1967

1968

DIPCRTS CF LETAL WORXING PRODUCTS — ANDZAN SUBREGIOH AND ALALC (Cont.)

1964 - 1968

(In Thousand U.S. Dollars)

BOLIVTA COL(I3IA CHILE
430 Lo9 1331
540 202 1125
890 133 1151

1020 325 820
991
31
8
2 9
2116 175
1377 258
53 21k
n 1139
43 60
4 321
123 G40
28 325 145
.3
317 11671 102
173 12763 22
220 25235 4
155 8420 3235
3e0

ECUADOR

F. Ol B.

351
320
365
539
701

57
14
51

146

71
L35
472
597
617

34

13
125
24

208
€665
€09
2556
a1

PERU

1c2
475

109%

453
623
529
k22

1480
1383
2215
2180

29

207

206
1892
2355
25

TCTAL ALALC
wITHOUT
BOL-EC

3394
3911
4178
4130

1215
720
662
517

5936
3581
3010
4012
8800

3568
1407
2566
3285

17828
312C9
49728
39452

BOLIVIA

F.0.B.

55

167
178

29

61
19

124
2l
321

319

469
218
526
1775

COLMENTS

This could be considered for
domestic myrket only begin
operations by manufacturing
cabinet import compresSOrs

Could be considered for

domestic merket cnly, Begin
operations by manifacturing
cabinet import compressors

Sema,

Insufiicient m rket

Colombign market
High cuzpared to totel
ALALC

Possibly use for trade



IMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGICH AND ALALC (Cont.)
1964 - 1968

(In Thousand U,S. Dollars)

NABALALC Mo, DESCRIPTION YEAR BOLIVIA COLOMBIA  CHILE  ECUADOR  PERU TOTAL ALALC BOLIVIA COMMENTS
- Fo0B, WITHOUT F.0.B. -
BOL-EC h
8k,1 DQLESTIC THSTANTANEOUS OR 1964 1247 5 1320 Colombia market
1 STORAGE WATER HEATERS, 1385 8 1% 2 88 230 High compared $o total
NON ELECTRICAL 1966 108 5 £l 255 ALALC
1967 62 22 19 202 Possibly use for trade
1968 5
84,18 CREAN SEPARATORS 1564 65 21 2 7 318
1965 504 n 0 7 218
1566 250 22 4 15 433
1967 168 13 25 13 503
1968 560 X
84,18 CENTRIFUGES; FILTERING 1964 479 168 63 51 5567 &3
AND PURYFING WGCHINERY 1207 118 Sih 235 1438 11477 142
AND APPARATUS, FOR 1966 2132 134 37 2103 14476 268
LIQUIDS OR GASES 1957 1215 2267 582 2092 18023 244
1968 772 558
84,19 JACHINERY FOR CLEARING }.% 252266 ng 572 2%2 1 8723 188 Insuff:r..uent l?u.'ket
OR DRYING BOTTLES OR 3 2 21 15717 219 Export :Lnsurfnuent
OTHER CONTAINERS, DISH L 145 1183 168 710 2660 17242 319 Lov valuelveigh
VIASHING PACHINES, ETC 1967 325 1758 1733 991 3267 19375 304 Specialized product
1968 270 836 167
84,20 WEIGHING MACHINERY 1964 87 2% 302 172 760 2805 40 Insuffcient market
(EXCLUDING BALANCES 165 106 165 513 152 817 3336 61 Export insufficient
OF GREAT SENSITIVITY) 1956 104 372 510 134 646 3678 100 Low valuefweight
167 169 210 350 278 %87 5342 135  Specialized product
1968 187 186 109
84,21 MBCHANICAL APPLIANCES, 1%, 40 620 Al 202 583 3739 5 Insuff i?ient l?a{'ket
FIRE EXTINGUISHERS, 1965 110 435 318 366 1091 5881 65 Bxport insuffioient
STEAM OR SAND BLASTING 1%.5_ 120 11 242 308 1026 6300 102 Low Yalt:(e/Ie:.ght
MACHINES, JET PROJECTING -’1-; 95 301 1054 373 1280 7094 127 Specialized product
135 3
MACHINES B - 52%4 %8



WPORTS OF KETAL WORKING PRODUCTS - ANDEA! SUBREGION AND ALALC (Cont.)
1964 — 1968
(In Thousand U.S. Dollars)

NABALALC No. DESCRIPTION YEAR BOLIVIA COLGIIBIA CHILE ECU4DOR PERY TOTAL ALALC BOLIVIA
F.0,B. WITHOUT F.0.B. CO-MENTS
- BOL-FC
84,22 LIFTDIG, HANDLING, LOAD- 4964 310 5041 9233 646 6473 38356 706 Boliviar market may be suf-
TG OR UNLOADING MACHI- 19585 689 08 7164 847 7344 26304 1025 ficient to support industry
NERY, TEZLPHERS AD CON- 1966 650 5062 7512 1115 8334 43140 960 if local. Raw Haterial
VEYORS 1967 885 4392 8044 1984 10555 46757 1282 evailable
1908 1069 1379 2276 Larket increese required
84,23 TXCAVATING, LEVELLING, 1964 2300 15640 3611 1207 7335 70706 1750 Loczl market micht be adequate
BORING AllD EXTRACTING 1965 2087 6688 1845 1731 15488 65447 1333 for exccvating end boring
WACHTNERY, STATIONERY 1956 2800 5620 4422 1550 16238 88411 2134 etc,, for nm'ning industry
OR LOBILE, FOR EARTH, 1967 2694 7211 16802 1052 46954 111549 Lo7 Comtine with 8%.56
¥INERALS OR ORES 1568 2405 2049 3061
8k 24 AGRICULTURAL AND HORTICUL- 196% 59 1000 2776 175 888 10666 7 Possible for locel market
TURAL “ACHINERY FOR 1965 63 577 2038 175 1139 9655 (53] Can ship krocked down?
SOIL FREFARATION, LAWN AND 4656 90 310 5207 169 1177 9345 57 Low value/weight
SPORTS GRGUND ROLLERS 1967 470 251 2627 203 1749 8517 109
1968 321 323 206
84,25 HARVESTTNG AND THRESH- 1% 60 1248 2761 166 3047 16653 2
TG 1:ACHINERY 41965 57 g0 Logh 125 736 14553 37
1954 27 1222 4992 122 473 15717 20 Market insufficient
1967 ?5 1082 4792 250 782 18778 23
1968 67 357 68
84,26 DAIRY MACIONERY (INCLUD- 1954 3 44 700 9 20 1578 X
ING NILKING MACHINES) 1655 1 63 119 4 140 032 X
1966 6 49 148 6 157 902 1 Market insufficient
1657 5 78 Lad 153 1319 X
198 3 1 75

B-25



TPORTS CF METAL WORKIHG PRODUCTS - ANDEAN SUBREGICH AND ALALC (Cont.)
1664 ~ 1963
(In Thousan U.S. Dollars)

NABALALC No. DESCRIPTION YEAR BOLIVIA COLOIBIA CRILE ECU4DOR PERU TOTAL ALALC BOLIVIA
F.C.B. - ¥ ITHOUT F.0.B. CORMENTS
L-EC
84,27 PRESSES, CRUSHERS, AND 1964 12 X 293
OTHER LIACHINERY USZD I 1965 6 6 X 50 380
VINE - MAKING, CIDER - 1656 4 16 X 41 282 Hurket insufficient
1iAKTNG, FRUIT JUICE PRE- 1957 1 5 S 56 274
PARATICN CR THE LIKE 1568 7
84,23 OTHER AGRICULTURAL, HORTI- 4954 6 600 11 208 1459 9
CULTURAL, POULTRY-KEEEPIKG 1965 74 386 90 540 2503 38
AND BEE-FETPING MACHINERY 1996 20 249 128 661 2862 38 Market insufficient
1967 32 85 786 87 680 2674 46
1968 58 138 59
84,29 LACHTNERY USED TH THE 1964 60 595 €0 15714
BREAD GRAIN MILLING IN- 1965 74 193 11 205 1481 2928
DUSTRY (CEREAL OR DRIED 1656 80 222 62 123 874 2762
LEGULINOUS VEGETAELES) 1967 255 259 113 736 974 2350
1968 127 421
84,30 IACHINERY USED IN THE 1954 1115 117 26 586 157 5474 244 Good possibility for local
DRINK TNDUSTRIES, BAKERY 1355 3982 1548 218 9i0 2316 13224 352 market
CONFECTIONARY, CHOCOLATE 1366 300 822 5 835 3550 13718 105 Competition with Ecuador
WMANUFACTURE, SUGAR CR 1967 761 1043 1246 Loi5 4593 15298 123 in Ancom market
BREWING MANUFACTURE 1968 1272 1167 466
8k, 31 MACHINERY FOR EAKING OR 1954 22 4 14379
FINISHING CELLULCSIC 1965 3 423 478 13061
PULP, PAPER OR PAPER 1856 50 4 8k 588 9081 Market insufficient
BOARD 1967 72 483 311 11167 24165
1968 17 303

B - 26



TUPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

1064 - 1968
(In Thousend U.S. Dollars)

NABALALC No. DESCRIPTICH YEAR BOLIVIA COLOMBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
F.0.B. WITHOUT F.0.Bs COMMENTS
BOL~EC
84,32 BOOK-BINPING MACHINERY 1964 6 2 24 602
INCLUDING BCOK-SZWING 1965 3 20 4 1?74 80 1233
YACHINES 1966 7 20 5 83 7 1615 Market insufficient
1957 3 200 72 ] 124 2276
4968 2 21
84,33 PAPER OR PAPER BOARD 1954 12 39 34 2746 7
CUTTING MACHINES CF ALL 1955 1% 117 79 540 159 5682 13
KINDS 1966 27 784 73 244 538 6155 59 Market insufficient
1957 9 877 456 234 956 7728 9
1968 79 321 120
84,34 MACHINERY FOR TYPE 1964 36 415 826 67 511 5404 ]
FCUNDRING OR TYPE 1955 65 165 156 155 776 9387 85
SEITING 1966 21 450 564 113 389 16312 78 Market insuffioient
1967 131 AN 1528 147 59
1968 68 293
84,35 OTUTR PRINTING MACHIMERY — 1954 236 1646 4 263 755 11185 133
MACHINES FOR USES ANCIL- 1965 183 1328 7 506 2395 14633 91
LARY TO PRINTING 1955 260 1106 9 249 4753 2061 4 Harket insufficient
1667 270 1811 1246 150 3363 22255 112
1968 208 654 168
8k,%6 MACHLIES FOR EXTRUDLIG 1954 100 2785 3225 3277 2516 17736 Product too complex and
HAN-NADE TEXTILES. SPTN- 1965 332 3227 4903 371 nkh 32401 286 specialized for local
ING AND THISTING MACHINDS 1966 Lh 1373 7082 4450 2915 37631 207 market size
TEXTILE DOUBLING TERG¥WING <1957 446 2895 3344 4579 3153 47110 242 However Andean market
AND REELING MACHINES 1968 326 2969 623 sizeble, However indications

are that if is synthetically.
Will eventually diminish as
B - 27 textile industry development
is compl~ted. Possible group-
ing with 84,36



NABALALC Ko.

84,37

84.23

84,29

84,50

84,40

DESCRIPTION

WEAVING HACHINES, KNITT-
ING, WARPDNG HACKEINES

AUXTLTARY MACHINES FOR

USE WITH MACHINES OF HEAD--

ING No, 84,37

MACHIIERY FOR THE MANU-
FACTURE OR FINISHING OF
FELT IN THE PIECE OR IR
SHAPES

HACHINERY FOR WASHIKG,
CLEANING, DRYTNG, BLEACH-
NG, DYCING, DRESSING,
FINISHING TEXTILE YARNS

DOUESTIC WASHING MACHINE
(ELECTRICAL OR NCT)

INPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGICH AND ALALC (Cent.)

1964 - 1963

YEAR BOLTVIA COLOKRIA CHILE ECUADOR
F.CsBe

1964 238 1337 128 631
1965 690 825 630 814
1903 650 1675 1528 1142
1957 529 2176 2701 1219
1953 1620 679
1964 81 1709 115 389
1585 32 1827 11 976
1956 172 3957 201 433
1967 156 2614 2213 Lo
1968 228 512
1954 ? 6 5
1355 LY 70 2
1965 ? 6
1957 5 1 o2 9
1968 4 X
1934 22 745 12 170
1355 3039 I 4 792
1556 120 302 979
1657 i1 135 1571 680
1 143 71
1954 455 237 60
1965 L 290 50
1265 55 268 75
1957 81 93 59
1958

(In Thousand U.S. Dollars)

PERU

3565
3508
5L42
6431

1876
2214
2185

14
10

218C
1309
2153
2998

1043
345
360
811

TOTAL ALALC
WITHOUT
BOL-EC

%0481
25277
27958
PP

8927
16346
23261
22329

5050

14974

25%
757
79

1097

BOLIVIA
F.0,B,

COMMENTS

157
4os
452
k15
631

2735
238
kg

172
213
324

70

1
10
30

Sarme az 84,27
Group with 84,36

Har-ct insuffizicnt

Seme as 8%,36

Same as 84,56 |
Complex and specialirzed



IMPORTS OF LIETAL WORKING PRODUCTS - ANDEAN SUBREGICH AND ALALC (cont,)

1964 -~ 1968
(In Thousznd U,S. Dollers)

NABALALC No, DESCRIPTION YEAR BOLIVIA CCLCIBIA CHILE ECUADOR PERU
- F.O.B, -
84,4 SENING MACHINES 1964 2 2923 2752 957 3856
(FURNITURE. NEEPLES 1965 33 1262 3097 831 459
FOR SEWING MACHINES) 1956 18 1685 3822 736 4557
1657 60 1£53 3795 949 3995
1968
84, k2 MACHINERY FOR YREPARING 1954 75 257 81 119
TANNTIG OR WORWING HIDES 1905 232 200 67 62 775
SKINS OR LEATYER (INCLUD- 4965 160 303 @ 27 831
ING BOOT AND SHOE MACHI- 1957 2 3< 41203 112 1089
HERY) 1968 100 56
85.43 CONVERTERS, LADLES, INGOT  196% 494 33
MOULDS AND CASTING 1955 133 175 el
VACHINES USED IN METAL- 1665 161 5 1 104
LURCY, AND IN ¥RTAL 1057 12 139 354 10 5517
TCUNDRIES 19583 31 17
84,44 ROLLING MILLS AND ROLLS 1¢3h 217 1 3
THEREFOR 1855 5 1039 1 6 184
1%5% 2157 16 2 €58
1957 6 9448 1034 6 96
1963 6 1077
84,45 MACHIKE - TOOLS FOR WORK- 100" 478 6046 1907 550 1835
ING MSTALS OR KATLLLIC 1565 303 10620 2447 389 2850
CARBIDES (NOT INCLUDED 485% 450 4205 Z€58 702 5188
THOSE FALLINGS IN HZADINGS 1GA7 313 3167 6197 622 2664
84,49 or 84,50) 1963 416 79

TOTAL ALALC
WITHOUT
BOL~EC

140903
16358
18540
17600

2590
487
3054
5619

16650
24as8
2883
7759

18453
19734
30650
26035

87655
84757
76892
80205

BOLIVIA

F.0.B,

522
974
330

56
120

160
124

158
239
189

1267

COMMENTS

Market insufficient

¥arket insufticient



NASALALC No.

DESCRIPTICN

84,46

.47

a8:. 18

84,59

84,50

HMACHING - TOOLS FOR WORK-
ING NINERALS

EACHINE ~ TOOLS FOR
WORK™!G WOOD, CORK, BONE
TBOHITT EiRD ARTIFICIAL
PLASTIC NATERIALS AND
OTHER HARD CARVIHG MATE-
RIALS

ACCESSORTES AMD PARTS SUIT
AELE FOR USE SCLELY OR
PRINCIPALLY WTTY THE MA-
CHINZS PALLING WItHTH
HEADINGS 84,45, 81,47

TOJLS FOR WORKING IN Tuf
HAND, PNEUMATIC OR WITH
SEZLF-CONTAINED NOH-
ELECTRIC LOTOR

GAS-OPERATED *ELDING,
BRAZING, CUTSING AND
SURPACE TEEPE:IIC
APPLIANCES

YEAR

1954
1965

1967
1968

1954
1955
135
1557
1638

1954
1955
195
16557
1908

4354
1735
195
1557
1958

1954
1965
1055
1067
1968

1954 - 1963

(In Thousand U,S. Dollars)

BALIVIA COLCHDIA CHILE ECUADOR

3 90 ?
17 93 23
3 100 19

1 102 124 34
13 22
39 372 21 gl
199 606 225 127
133 265 250 256
215 309 1409 116
347 276
=7 798 L6
28 506 45
31 827 55
31 525 706 60
o1 85
33 531 3 45
204 465 1 54
47 3N 10 l
90 349 1325 105
228 128
35 169 S 37
26 193 29 <e
7 129 14 49
58 169 186 57
74 28

F.0.B.

B - 30

PERU

133
179
235

258
883
4502
1723

ISRV

S OF KETAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cent.)

TOTAL ALALC
VITHOUT

BOL-EC

250
2772
1460
2051

2255
1595
a3

7628

2851
7345
7418
9087

6221
6250
GoL7
7620

025
953

.

Tt

1198

BOLIVIA

F‘oi B.

WO S

29
54
72
167
124

23
32
33
a1

12
539

COMMENTS

Market Insu’ficien:

Spceialized equipmer:
Markei mas;itas

Yerict innuificient

Market insufficieat



FA: 7.2°C No.

84,21

8k S

8h,57

84,53

84,55

_D_'ESCPIPTION

TYPEURITIRG, CHICK
SRITING MACIHINES

CALCULATING HACHINES
ACCOUITING NACHINES,
C4SH REGISTERS

STATISTICAL MANHINES
OF A KIND CFORATED 1N
COUJUNCTION WITH
FWICHED CARDS

OTHER OFFICT (IACHTRIS
(i.e, STERCIL DUFLICATING
KACHLIES, PLRFCRATING
AND STAPLING LACUITIDS,
EIC.)

PARTS AND 4°CI3IOXIES
FOR USE SOLELY OR PRIN-
CIPALLY WITH LACHTIES
IN HEADINGS 84.51,
84,52, 84,53 or 84,54)

YEAR

TEPORTS OF METAL WORKING PRCDUCTS - ANDEAN SUBREGION 4D ALALC (Cont.)

BOLIVIA

480

680
295

175
254
282
563
200

133

323
33
23

61
53
69
101
75

53

3%

1964 ~ 1963

(In Thousand U.S. Dollars)

CCLT'BIA

1201
303
221

71

265

1620

189
£38

612
355
150
487

221
1209
2726

CHTLE ECUADOR PERU
= F.0. Be —
665 506 2541
395 618 3164
959 504 2515
1569 524 3011
489
2058 5h3 1534
1749 e 21%6
2570 493 2608
2603 678 Zush
898
943 1742
325 100
1-47 11k
3517 2752
130 45 358
135 195 375
269 1 495
372 % 484
g7
354 1 370
460 26 362
1648 23 334
580 70 560
34

B- 31

TOTAL ALALC
WITEOUY

BOL-EC

6853
7225
10591

12762

2618
273
35,25
43666

13199
11750
17000
27544

2054
2746
2358
3455

8c3z
5E52
13431
12840

BOLIVIA

F.0.B,

229
765
585
560
354

306
247
325
51
195

17
L4
64
81
53

10

33
24

COMMENTS

possible grouping with
84,52, 84.57

Required skilled rache
aad &essy

High valua/zei-ht
Labor intensive

Some of this product
cen be growmed wica
85,51, £1.,72; 83,.%

Sase as 85.%h



NAB:!.ALC No,

DESCRIPTION

84,57

MACHINGRY FOR SORTING
SCRIENTHG, SETARATTIG,
WASIING, CRUSHING, GRIND-
NG OR MIXING EARTH, SICEE
ORES OR HINERALS, NACHINES
FOR AGGLOHERATIHG, ZOULDING
SOLID i1iERAL FUELS, CERA-
MIC PASE, EIC.

GLASS WORKTG MACHTES FOR
ASSTIBLING ELECTRIC
FILANENT, ETC.

AUTCHATIC VEHDING ifACHT~
Nes (3.5, STAMF, CIGARETTE
CHOCOLATE AND FOOD EACHT-
NES)

NUCLEAR REACTCRS

OTHERS NOT SPEICIFIED

YEAR

1964
1565
1966
1957

1%8

1954
1965
1566
1937
3

1924
145
5.0
1257
1553

195k
1565
14956
1967
1958

1964
1965
1966
1967
1968

I'PORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGICH AND ALALC (Cont.)

1¢64 -~ 1968

(Ir Thousand¢ U.5, Dollars)

BOLIVIA COLOIBIA CHILE ECUADCR PERU
F.0.B,
1100 3090 1406 359 £258
2230 2420 1018 328 8765
20C0 2741 1305 623 6745
3400 6410 5019 1314 8156
3700 670
20 309 228 4
25 1116 15 21 4l
1 567 23 2 1015
1 798 614 105 1543
21 28
1
3 X 1
9 2
8
272 2
250
448
1709
1228
952
3625 40032 23566
3205 35346 16129
Z450 L1445 254824
5139 10651 24105

B - 32

TOTAL ALAL
WITHOUT

BCL-EC

18634
25248
23126
24888

Ay
X9

4490
5557
5310

65
81
1645
259

159792
115128
110130

9504

BOLIVIA

F.0.Be

739
679
1021
2655
3753

3

N -
S0 W N

1043
10L8
1005
577
562

CCLMENTS

Excellent ciizice based on
Bolivian market aicne
Pocssible for export

Low value/weight

varket iisuifizizct



D:PCRIS FOR METAL WORXTHG PRODUCTS = ANDEAI SURREGION AND ALALC (Cont.)

1664 -~ 1608
(In Thousand U.S. Doilars)

NABA™ "** No, DESCRIPTTON YEAR BOLIVIA COLCI'RIA CHILE ECUALOR PERY TOTAL ALALC BOLIVIA
. - - F.C.B. B WITHOUT F.0.B. COMMENTS
BOL-EC
84,5C NMOULLING BOYES FOR 1964 586 59 54 30 4265 13
MET'I TUINDERY FOR GLASS, 9905 13 383 52 99 546 6355 21
FOR L. TNERAL MATERIALS, 1566 304 109 68 79% 8568 30
FOR RUBBZR OR FL/STIC 1557 64 239 510 52 Q95 8226 205
1333 303 111
8h,6" T/PS, COCKS, VALVCS 1564 209 3249 3667 218 242 1829z 132
FOR FTPES, BOILER SHErns 1905 524 244 5795 541 307% 19723 499
TANKS, VATS, ETC. 1455 6C5 23548 5309 575 4043 25427 40
1657 L6 3163 2614 857 4743 30520 286
4358 672 616 545
84,2 Rall, RULLER OR NEEDLE 196% 277 3577 2959 302 1643 3°hQ.z 187
ROLLFR RCARLNGS 1655 311 2176 3510 237 1704 36739 183
193 275 4528 Lotk 304 2000 5008 250
166¢ 325 2874 2055 293 2150 43533 226
13E 423 304 221
64,62 TRENSIISSICN SHAFTS, 174 244 1173 1127 27 1515 25816 L2
CRIN&S, BEARING HCUSTNGS, K5 243 s 1222 18 2250 40167 123
ITe, 1945 335 5202 1725 164 2775 465420 184
1557 420 3123 6595 432 200
1653 357
84,64 GLSKETS AND STHILAR 1054 L6 1779 5 1815 2
JGINTS OF METAL SEERTING 457 69 137 1935 k2 52C 357 1M
CO{BINED WITH GTHER WATE-  1%G5 7% 622 2760 33 6L5 a2 16
R1L 1957 85 262 655 L5 565 e 12
1538 80 L 2

o
]
(WY)
w



DPORTS OF METAL WORKING FRODUCTS = ANDEAN SUBRIGICN AND AL ALC (Cont.)
1964 - 1968
(In Thousand ¥,S. Dollers)

NABALALC No. DESCRIPTION XEAR BOLIVIA COLCLiRIA CHILY ECUADOR PERU TOTAL ALALC BOLIVIA
- - - F,0.B, WITHOUT F.0.8, COMMENTS
- FOL-EC
84,65 LACHTNE PARTS, NOT CON- 164 3 eot 21794 52 3218 37053 11
TAIITIG ELECTRIZ/L CCh- 19€5 13 537 20345 73 558 26625 34
LECTORS, INSULATORS, COILS, 1936 4 1227 25732 87 513 36045 40
ETC. 1957 5 779 3L 166 Yaal &§757 53
%94 10 239 36
86,01 STEAM RAIL LOCCHOTIVES 1954 116 1157 o4l2
AND TEKDCRS 1995 X S0 10022
1666 3 152k7
1907 X 8 15945
1908 24074
86,02 ELECTRIC RAIL LOCOi:OTIVES 1904 4 1254 5456 114 6833 13
OTHER TEAN SELF-GENERAT- 1745 10 4635 176 7067 X
NG 1965 143 96 828 378 1790 113
1967 61 13 893 355 2978 i
1568 265 560
86,03 OTHER RAIL LOCCHUTIVES 153% L7 151 546 Ye! S4o? s4rE 16
1963 1030 L2 2N 13 1810 12794 X
1685 ] 145 7 2139 7604 16
1967 7 2268 X 6L 35254 7
1968 30 17 3575
86.04 HICHANICALLY PROPELLED 1664 18 23 8 1 507 4
RATLWAY AND TRATNUAY 1935 214 7] 1 60 858 X
COACHES 1966 3 12 X 8 4173 X
1967 231 15 209 X 254 4875 238
1968 925 X 1223

B - 34



KABALALC No.

86,05

86,06

86,08

DESCRIPTION

RAILWAY AMD TRAINWAY
PASSZNGER COACHES EWD
LUGGAGE VANG, TRAVELLTRG
POSTOFFICE COACHES, tiC.

RATLWAY ARD TRAINNAY
ROLLDIG--30CCK AHD OTHER
SERVICE VEHICLES

RATLWAY AND TRATMN./AY
GUODS VANS, GLODS WASCHS
AND TRUCKS

ROAD-RAIL AHD SIiILAR
COHTATIERS FOR TRANSPCRT
BY RAIL, ROAD ALD SHIP

PARTS OF RAILWAY ANL fRAIN-
WAY LOCUHOTIVES AND
ROLI BIG-STOCK

ER

IMPORTS OF METAL WORKING PROD!UCTS — ANDE:IN SUBREGICH AND ALALC (Cont.,)

(iIn Thousand U.S. Dollars)

1964 - 1968

BOLIVIA COLOIZIA CHILE BECUADOR
Fo04Ba
182 Q
5 251 X
X
X X
X
55 1
X 26 26 X
: L 3 X
27 56 289 9
028
7165 518
83 1270 425
123 5%
34 62 229
103
59
5 17
16
3 2
14
138 1835 2085 153
67 €23 1795 93
160 664 2005 &9
253 1225 1710 40
163 59

B - 35

PERU

R

204
53

123
335

“474
2287
421
60

14
133

1253
1337
1290
2360

TOTAL ALALC
WITHCUT

_BOL -EC

3543
4536
3455
1775

389
512
783
673

10261
1813
1668

9
170
39

L0288
LE435
2255k
25542

BOLIVIA

F.0.B.

168
232

19
18
14
1363

53
102
120
630

CCUUENTS

Market insufficient

tarket insufficient

tiarket insuffisieat

Market insufficisnt



A

NABALALC No.

DESCRIPTION

86,10

87.01

87,02

87.02

RAILVAY AND TRAZGVAY
TPJCK FIXTURES AHD
FITTINGS

TRACTORS, WHETHCR OR
NOT FITIZD IITH POWER
T4KE-OFFS, WINCHES OR
PULLERS

OTHER TRACTORS

¥OTOR VEHICLES FOR THE
TRANSPORT OF PEZRSONS, -
GOODS OR MATERIALS

PUBLIC SERVICE TYPE
PASSENGERS VEHICLES (i,e.
MOTOR BUSES, COACHES)

YEAR

1964
195
1954
1957
1968

196%
19835
15%
1967
1968

1054
1955
1966
1967
1953

1954
1955
1955
1967
1953

1054
1905
1966
1967
1968

TUPORTS 'FOR METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont,)

1964 - 1963
(In Thousand U.S. Dollers)

BOLTVIA COLGIRIA CHILE ECUADOR PERU TOTAL ALALC EOLIViA

Fo.0.B. WIT{OLT F.0.B. COMMENTS
BOL-ZC —
10 730 2 4635
1 75 647 X " 4010
1 7 886 7 1 733 Larket instlfisient
2 10 7 ? 210
1 X
760 3853 4532 1196 4221 1333 Start by importisg engine,
2000 9340 5218 1257 3065 37701 520 treaseiszien hmild rest
900 8435 676 41602 15681 60772 482 Enough locul warizet
2152 6761 11075 1657 11021 58450 2750 nossible export
4C56 2880 62316 41210
6330 85 46810 4oh2 ltodel variation
923 0 24253 4654 will be deciding fantor
008 0 51557 7286
2512 145 161 30635 8263
€933
6650 7745 3724 26555 156524 702
8546 8838 10718 2993 34267 155432 1077 )
25413 10341 2322 46535 165405 2875 Assay operation
15978 22356 12604 2252 41 166222 1349
11223 3335 a7c?
57 261 275 2555 L4732 509
126 294 325 7439 14407 1469
154 L52 5o 3553 10309 Lhs Existing industry
5 7739 16 141k 22454 371 Pus bodies
235 283
B - 36



HNABALALC No.

DESCRIPTION

87.02

87,03

87.04

87,0k

87,05

OTHERS (i.e. TRUCKS,
STATION WAGONS,
AMBULANCES, EIC.)

SPECIAL PURPOSES MOTOR
LORRIERS AND VANS (i.2.
FIRE ENGINES, EIC.)

CHASSIS FITTED, WITH
ENGINES, FOR THE MUIOR
VCHICLES, FALLING WITHIN
HEADINGS 87,01, 87.02
or 87,03

THE REJAINING CHASSISES
WITH MOTOR

BODIES INCLUDING CABS FOR
THE MOTOR VEHICLES FALLING
™ 87,01, 87.02, 87,03

YEAR

1964
1965
1966
1967
1968

1964
1965
1966
1967
1968

1964
1965
1966
1967
1968

1064
1965
1966
1967
1958

1964
1965
1966
1967
1968

TMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

1964 - 1968
(In Thousand U.S. Dollars)

BOLIVIA COLCMBIA CHILE ECUADOR PERU

Fo0.Ba
16927 10512 9617 16476
12146 10060 7639 25074
16541 14697 8133 21270
11142 29014 9508 21820
12845
1553 799 Loy 2%
281 258 398 464 1388
559 415 198 614
146 2570 1848 312 2306
546 454
33 8282 451
1 3702
314 2486 15767
375
838 3237 496 1720
3801 173 692
2k2s 16004 206 1024
6087 1899 257 341
526
59 12 206 X 148
108 25 240 8% 45
14 9 344 150 127
10 14 7% 108 340
24 64

B - 37

TOTAL ALALC
WITHOUT

BOL-EC

€3694
93483
98677
122939

6521
4768
6455
16382

£6950
8733
9703
18253

23375
11082
26988
17510

386
338
515
7

BOLIVIA
P-ooB.

CCOUNMENTS

157
224
45
815
1076

-
gl\\lXN-L‘

X

103
14

Existing industry
Bus bodies

Merket insufficient

Market insufficient

Market insufficient

Market insufficient



NABALALC No.

DESCRIPTION

87,06

87,07

87,11

87.12

PARTS AND ACCESSORIES

E

1964

OF THOSE #OTOR VEHICLES (EX 1965

CEPT MOTORCYCLES)

WORKS TRUCKS, OF THE
TYPES USED IN FACTORIES
OR WAREHOUSES

TANKS AND OTHER ARMOURED
FIGHTING VEHICLES,
MOTORISED

INVALIC CARRIAGES FITTED
WITH MEANS OF MECHANICAL
PROPULSION

PARTS AND ACCESSORIES OF
ARTICLES FALLING WITHIN
HEADINGS 87.09, 87,10 or
87,11

1966
1967
1968

1964
1965
1966
1967
1968

1964
1965
1966
1967
1968

1964
1965
1966
1967
1968

1964
1965
1966
1967
1968

TMPORTS OF METAL WORKING PRODUCTS - NADEAN SUBREGION AND ALALC (Cont.)

(In Thousand U.S. Dollars)

1964 ~ 1968

BOLIVIA COLOMBIA CHILE ECUADOR
F. o. B.

18114 5254 900
1652 9655 7050 3207
18758 11186 3380
1720 9248 13874 132
2356 4478
7 62 155
20 L350 & 151
45 1015 110 227
39 1452 959 226
69 233

4

X 3 -]

]

4 329
0 ? 164
2 7 150
8 1 137
3 1 189
173 240
157 24 101 13
169 152 20
130 179 22
466 75 18
108 17

PERU

1?7911
15008
18939
19100

M4
76

15
19
17

13

18

TOTAL ALALC
WITHOUT

EOL-EC

178190
161540
149713
132017

3255
5311
7495
8739

BOLIVIA

Fo0.Bs

157
2012
2056

2626

45
105
14
1

265
126
141
211

19
13

COMMENTS

Product line too varied

Market insufficient

Market insufficient

Market insufficient



IMPORTS OF METAL WORKING PRODUCTS = ANDEAN SUBREGION AND ALALC (Cont,)
1964 = 1968
(In Thousand U.S. Dollers)

RABALALC Ho. DESCRYPTION YEAR BOLIVIA COLGUBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
Fo0.Bs WITHOUT Fo0.B, COMMENTS
BOL-EC "
87,13 BABY CARRYAGES AND 1964 6 8 14 55 181
INVALID CARRIAGES (OTHER 1965 6 ? 13 a2 188
THAN MOTORISED OR 1966 15 9 12 13 265 Market insufficient
MECHANICALLY PROPELLED) 1967 8 29 25 13 129 331
1968 16 17
87,14 OTHER VEHICLES (INCLUD- 1964 108 474 AN 2451
ING TRAILERS) NOT 1965 183 669 523 560 3061
MECHANICALLY PROPELLED, 1956 -] 731 977 3460 Market insufficient
AND PARTS THEREOF 1967 195 95 937? 1033 516%
1968 119
88.01 BALLOKS AND AIR SHIPS 1964 X ) 2]
1965 9 X 21
1966 3 3 Merket insufficient
1967 X X 177
1968 2
88,02 FLYING MACHINES, GLIDERS  196% 873 3493 13966 1233 158 37834 267 Market not large enough
AND KYTES, ROTOCHUTES 1965 575 2109 M7 72?7 894 21433 378 for complex technolcgy
1966 4460 7551 4675 516 1694 57912 52 required for manufsoturing
1967 558 7682 2770 795 67 76516 252
1968 96b 1559 1568
88,03 PARTS OF GOODS PALLING 1964 433 2452 1232 3 1202 28838 325
IN HEADINGS 88,01 or 88,02 1965 363 1936 649 2] 518 13322 267 Same as 88,02
1966 534 4898 766 364 342 16986 328
1967 446 3181 2M6 429 115 15623 265
1968 555 958 452 42



THPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Ccnt.)
1964 - 1968
(in Thousand U.S, Dollars)

NABALALC No. DESCRIPTION YEAR BOLIVIA CCLOMBIA CHILE ECUADOR PERU TOTAL ALALC BOLIVIA
F.0.B, WITHOUT F.0.B. COMMENTS
EOL-EC )
89,0 WAR SHIPS OF ALL KINDS 1964
4665
1966
1967 ? 2 2% 2% sarket insufficient
1968 78
89, SHIPS AND BOATS 1964 660 5952 42 L] 12405 5
(EXCEPT WAR SHIPS) 1965 660 8202 10 151 23400 2
1966 223 302 6 236 3970 108 larket insufficient
1967 6325 1444 94 166 39752 3
1968 10231 66
82,02 TUGS 1964 146 277 569
1965 X 54 X 81
1966 123 9 123 Market insufficient
4967 1 )4 1915
1968 X
89,03 LIGHT~VESSELS, FIRE 1964 8 469 405 93 g5 1242
FLOATS, DREDGERS OF ALL 1965 1 400 20 119 960
KINDS, FLOATIIG CRANES, 1966 815 811 15 X 59 £782 Market insufficient
ETC. 1967 349 2246 597 42 3901
1968 124 X
89,04 SHIPS, BOATS AND OTHER 1964 635
VESSELS FOR BREAKING UP 1965 X 435
1956 106 Market insufficient
4967 X
1968



NABALAC No.

90,05

90.09

DESCRIPTIOR

FLOATING STRUCTURES OTHER
THAK VESSELS (i.e. COFFER
DAMS, LANDING STAGES,
BUOYS, EIC.)

FRAMES AND MOUNTINGS,

AND PARTS THEREQF, FOR
SPECTUDES, PRINCC-WEZ,
EIC,

REFRACTING TELESCOPES
PRISMATIC OR NOT

ASTRONGMICAL INSTRIEENTS

IMAGE PROJECTORS

YEAR

1964
1965
1966
1967
1968

1964
1965
1966
1967
1968

1964
1965
1675
1967
1968

1954
1965
1956
1967
1968

1964
1965
4966
1967
1968

TMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

1964 - 1968

BOLIVIA COLOMBIA CHILE
336
28 336
18 119
4 29
.18
5
29 2
105
i 5
16 57
5 4 30
13 7
5 10 29
6
66 3 0
4 1e1 o]
6 2,7 0
11 14 1206
2
17?7 139 288
35 2u4 306
L3 93 396
5 163 283
20

(In Thousend U.S. Dollars)

ECUADOR

F.0.B,

136

ij\D

24

3 B

24
35

-

PERU

28

72
178
281
215

OO N

852
1077
81?7

TOTAL ALALC
WITHOUT
BOL-EC

337
332
40k
s

188
an

93

114
4280

3393
2856
3651

BOLIVIA
P.0.Be

3R

NN
W

P
@O ®wWMNMN

Bowen

COMMENTS

Market insuffioient

Market insufficient

Market insufficient

Market insufficient

Market insufficient



THPORTS OF METAL WORKIHG PRODUCTS ~ ANDEAN SUBREGICN AND ALALC (Cont.)
1564 - 1968
(In Thousand U,S. Dollars)

NABALALC fio, DESCRLDTION YEAR BOLTVIA COLOE:BIA crmg ECUADCR PERU TOTAL ALALC BOLIVIA
It T ' ’ F.O.B. WITHOUT F.0.B. COmEmTS
- BOL- IS - -
9C10 AP2ARATUS AND EQUIFMENT 1964 2 o 42 140 1190 4o
OF A VIND USED I PHOTO- 1633 29 3 0 46 281 3129 Vo4
GRAPYIC OR CLiFYATOGRAPHIC 1555 17 4 39 27¢ 5165 29 Morket incuffizient
LABORAICRIES 1957 61 <5 276 280 3 7773 o
1958 53 331 €9
Q0,11 KITROSCOFES AND DI~ 1354 8 0 0 2 (o] 0
FRACTION APP/RATUS, 1955 19 16 (& X Py £13
FELECTRCT AlD PISTOH 1255 7 15 0 X 4 e Merizt inzu®Tiedzat
1937 13 i 22 1 3 124%]
158 ] X
90,12 CQIOUlD OPTICAL 105 10 123 o] 12 2h% 2023 10
MICROSCOPES 155 23 o] 5% 27 2083 29
L[S 20 14 0 7 204 2554 .13 goriet inmsufficient
AcET 41 104 736 42 s 5323 34
1653 49 37 45
90,13 OPTICAL APPLIENCES AND 21l 142 ch 2 22 255 4
TN USRUKENTS 14:5 10 36 21 8 L3 245 10
) 39 93 5 °74 549 5
1507 7 29 14 7 73 544 3
1533 7 12 5
90,14 SURYEYTNG HiDROGRAPEIC 104 288 707 459 cb 796 355 117 vigh ~neciaized skills
NAVIGATIONAL, METEOROLO- 1375 203 370 by 182 52 7503 7C roqieire
GICAL, GEOPEYSICAL 1956 260 LYg) 671 142 8M 5% &5 Training peiiod long
INSTRUMENTS 1967 523 452 561 159 753 €01 100 High mapits. inwéstwnat
1961' 2}3:: % 10:«) Hf'{_’.;l 'Ii'}-..’-;-,". '!i,", fed

Pessitle evport

B - 42



NABALALC No.

DESCRIPTION

90,15

90,16

90,17

90,17

9C,18

BALANCES OF A SENSITIVITY
OF FPIVE CENTIGRAMMES OR
BEITER

DRAVING, MARKING OUT
AND MATHEMATICAL, CALCU-
LATING INSTRUMENTS

SBPICAL, DENTAL, SURGICAN
AMD VETERINARY INSTRUMENTS
AND AFPLIANCES (ELBECTRO-
MEDICAL)

OTHER (NOT ELECTROMEDICAL

INSTRIMENTS)

MECHANO-THERAPY
APPLIANCES

1964
1965
1966
1967
1968

1964
1965
1966
1967
1968

1964
1965
1656
1567
1968

1964
1965
1966
1967
1955

1964
1965
1966
1967
1968

TMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont,)

(In Thoussnd U,S. Dollars)

1965 -~ 1968

BOLIVIA COLQMBIA CHILE

83 k6

6 pal 41

20 78

15 34 ®
14

118 3L9 165

126 340 201

165 324 338

195 382 2495
187

250 1M14 29

341 225 23

262 343 €7

354 207 629
281

1850 392

761 745

1422 855

1261 1681

64 10 g7

35 52 83

43 59 145

37 116 281
63

BCUADOR
Fo.0.B.

13
10
10

136
118
107
164

PERU TOTAL ALALC

AREYS

PR AR

78
1156
k15
1732

1129
1005

989
1248

312
345
377

WITHOUT

BOL-BEC

532
559
729
677

3228
5507
7467
10214

1669
2234
6915
5037

6215

10359

1124
1589
15
1808

BOLIVIA

F.0.B,

COMMENTS

13
12
50

9
125
149
153

18
17
124
150

165
180

BEPRw

Market insuffioiert

Possible gfoup with

90,16

Market insufficieat

Market insufficient

Market insufficient



NABALALC No.

90,20

90,21

90,24

DESCRIPTION

APPARATUS BASED ON THE
USE OF X=-RAYS

INSTRUMENTS, APPARATUS
OR 1ODELS DESIGNED SOLELY
FOR CPEISTRATION
PURPOSES

WACHINES AND APPLIANCES
FOR TESTING MECHANICALLY
THE HARDNESS, STRENGHT,
ELASTICITY AND THE LIKE
OF INDUSTRIAL WATERIALS

HYDROMETERS AND SDMILAR
INSTRUMENTS

INSTRUMENTS AND APPARATUS
FOR MEASURING, CHECKING
OR AUTOMATICALLY CONTROL=-
LING THE FLOW, DEPLUT OF
LIQUIDS OR GASES

YEAR

1964
1965
1956
1967
1968

1964
1965
1966
1967
1968

1964
1665
1566
1967
1968

1964
1965
1956
1967
1968

1954
1955
1565
1967
1968

TMPORTS OF METAL WORKING PRCDUCTS - NADEAN SUBREGION AND ALALC (Cont.)

1964 - 1968

BOLIVIA COLOIZBIA CHILE
122 410 706
212 264 502

82 724 265
7 330 890
172
9%4 85
33 564 102
960 234
112 603 288
256
5 200 e
10 127 3
22 129 25
12 14 234
67
438 255
25 122 215
123 283
20 107 295
7
4o 697 229
V] 600 211
110 673 266
] 978 1798
69

(In Thousand U.S. Dollars)

ECUADOR

F,0.B,

117

45
247

PR R

o))

14
24

10
15
16

16
?1
52
120

B - Lk

PERU

747
%7
838
648

139
245
305

313
23
181
261

178
6%5
107
1322

TOTAL ALALC
WITHOUT

BOL-EC

6336
6665
7785
8906

7626
1567
3126
3254

2731
1951
3263
3745

4528
2303
26119

4969
7338
11255
14202

BOLIVIA

P. 0. B.

plog
126

??
134
18

31

158

COMMENTS

Market

Market

Jiarket

Market

insufficient

insufficient

insufficient

insufficient

insufficient



NABALALC No.

DESCRIPTION

90,27

9,02

INSTRUIENTS FOR PHYSICAL
OR CHEMICAL ANALYSIS

RTVOLUTION COUNTERS, PRO-
DU sTON COUNTERS, TAXI-
¥ETERS, ETC.

ELECTRICAL MEASURING,
CHECKING OR AUTOMATICALLY
CONTROLLING

PARTS OR ACCESSORIES SUII-
ABRLE FOR USE SOLELY WITH
ONE OR MORE OF THE ARTI-
CLES FALLING WITHIN HEAD-
ING 90,23, 90,24, %026’
m-27 or 90,28

CLOCKS WITH WATCH
MOVEMENTS (EXCLUDING
THOSE ON 91.03)

1964
1965
1966
1967
1958

1964
1965
1966
1967
1968

1964
195
4966
1557
1368

1954
1965
1966
1967
1968

1964
1965
1966
1967
1968

IMPORTS OF METAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

(In Thousand U.S. Doliars)

1955 ~ 1968

BOLIVIA COLOMBIA CHILE
56 644 8%
9 228 998
57 407 1240
78 276 862

107
b 123 17
? 80 19
5 €6 159
? 126 296
10
9 565
M5 596 2
226 627
122 1021 2423
249
29 190 13
1? 3k 90
15 k61 187
39 680 450
59
1 a3
24 70 127
35 263
46 B 81
28

ECUADOR

F,0.B.

L
9
115
178
17

SEWND

S D

B- U5

PERU

69
615
508
1080

109

129
132

353
1135
1660
1626

154
356
532

TOTAL ALALC
WITHOUT
BOL-EC

11492
L014
5620
5342

1193
1N

8242
13731
18520
25119

1062
4035
5130
7

2§

457

BOLIVIA

F.0.B.

BRY Y,

166
228
192
493
371

COMENTS

Market insufficient

Group with 91,01

Group with 91,01



THPORTS OF METAL WORKING PRODUCTS - SUBREGION ANDEAN AND ALALC (Cont.)

1964 - 1968
(In Thousend U.S. Dollers)

NABALALC No. DESCRIPTION YEAR BOLIVIA COLOMBIA CHILE ECUADOR
- F.0.B.
91,03 INSTRUMENT PANEL CLOCKS 1964 1 6 b
OF SHILAR TYPE, FOR 1965 2 3
VEHICLES, AIRCRAFTS OR 1966 7 3 1
VESSELS 1967 1 1 3 X
1968 1 X
91,04 07=73R CLOCKS 1964 2t 20 €0
1965 42 13 31 29
1966 7 16 2?7
1967 i M 240 38
1968 53 29
N,05 TIME OF DAY RECORDING 41964 L5 5 5
APPARATUS; WITH CLOCK 1965 9 por] 6 2
OR WATCH KOVEMENTS 1966 5 13 9
1967 18 12 105 10
1968 27 14
91,06 TIME SWITCHES WITH CLOCK  196& 22 6 1
OR WATCH MOVEMENT OR 1965 1 4 6 5
WITH SYNCHRONOUS MOTOR 1966 53 6 1
4967 9 €0 207
1968 6
91,07 WATCH MOVEMENTS ASSEMELED 1964 1 37 9
1965 0 39 0
1966 5 75 12
1967 1 13 5
1968 <019 6

PERU

O ¥ &, O

432
7

125
160

TOTAL ALALC
WITHOUT
BOL-EC

32
155
118

853
613
1032
1274

309
563
895
1140

520
1020

1227
355
761
587

BOLIVIA
FaO4Be

COMMENTS

Group with 91,01

Group with 91,01

Group with 91,01

Group with 91,01

Technology complex would
need to import



NABALALC No. DESCRIPITION

91,08 CLOCK i:OVENENT ASSE:BLED

91,09 WATC: ~3SES AND PARTS
OF WisCll CASES, INCLUDING
BLANKS THEREOF

91,10 CLOCK CASES AND CASES OF
A SIMILAR TYPE FOR
OTHER GOODS OF THIS CHAP-
TER, AND PARTS THEREOF

91.11 OTHER CLOCKS AND WAICH
PARTS

93,01 SIDE-AR:S (i.e. SWORDS

BAYQHETS AND P*RTS THEREOF)

JMPORTS OF LETAL WORKING PRODUCTS - ANDEAN SUBREGION AND ALALC (Cont.)

(In Thousend U,S. Dollars)

1964 - 1968

YEAR BOLIVIA COLCHBIA CHILE
19645 0 0 L
4965 M 6
1966 2k ?
1967 25 2
1968 117

1965 1 1
1965 2 0 2
1966 2 7
1967 0 2
1968 2

1964 0 0
1965 0 o}
1566 0 0
1967 4 0
1968

1064 28 o}
1965 3 M 0
1566 52 0
1967 2 56 58
1968 3

1964 9 6
1965 2 0 19
1966 5 16
1967 2 10 14
1968 +490

ECUADOR

Fe0.Be

P N ]

S W S W

19
13

17
19

PERU

880

Ao O

52

58

S0 W

TOTAL ALALC
WITHOUT

BOL-EC

16
48
120
124

378
122
185
147

PEIRVE

623
529
719
875

30
31

32

BOLIVIA
F,0.B.

COMMENTS

Group with 91,01

Group with 91,01

Group with 91,01

Group with 91,01



RAB/L 1T No. DESCRIPTION

93,02 REVOLVER AND PISTOLS
FIRE ARIS

93.03 ARTILLERY “‘EAPONS
MACHINE-GINS AND OTHER
¥ILLITARY FIRE ARMS

93,04 OTHER FIRZ AR:!S, M-
CLUDING VERY LIGHT PISTOLS

93.05 AR'S OF OTHER DESCRIPTIONS
INCLUDING AIR, SPRING AND
STMILAR PISTOLS, RIFLES
AND GUNS

93,06 PARTS OF ARZiS BUT NOT
INCLUDING PARTS OF SIDE-
ARS

93,06 PARTS OF ARiS FALLING

WITHIN HEADING 93.04
or 93,05

YEAR

1964
1965
1966
1967
1968

1564
1855
1956
1967
1968

1964
16685
1555
15h7
1558

1954
1355
1966
1967
1968

1965
1665
1965
1907
1963
1964
1965
1966
1957
41968

IMPORTS OF METAL WORKING PRODUCTS - ANDEAH SUBREGION AND ALALC (Cont.)

1964 - 1968
(In Thousgnd U.S. Dollars)

BOLIVIA COLCiBIA CHILE ECUADOR PERU
F.0.B.
726 1" 172
50 ok 50 87
278 73 80
67 282 13 65
17
1 16 0
10 ) 0 2
34 72 0
35 158 639 o}
1
318 305 4 177
63 729 80 3 2%5
238 72 1 165
67 362 35 5 294
L2 12
6 22 4 35
32 5 1 49
19 15 5 29
[ 31 21 4 &7
5 s
o} 0 3
1 99 15 1
16 50 1
2 35 126 1
e
36 s} o
34 0. 0
5?7 ‘0 0
363 % 0

TOTAL ALALC
WITHOUT

BOL-EC

958
1155
s87
735

2870
?
324
866

882
1275
1082
1166

100
150

140
365
199
327

325
493

BOLIVIA

F.0.B.

7
17

CQI:ENTS

Harket insufficient

Market insufficient



NABALALC No.

93,07

93.07

97,07

DESCRIPTION

BOLIBS, GRANADES,
TORPEDOES, MINSS GUIDED
VSAPONS /HD 1iISSILES, SIC.

GUIDID “EAPONS
AID UNITIOHS HOT
SPECIFIED

AFPLIANCES, APPARATUS
ACCEZS0RIES AKD
RENUISITES

FISH HOOKS, LINE
PISHING RODS AHD TACKLES
ETC.

DATE, SZALING AHD
STMILAR STAPS, HAND-
OPERATED

YZAR

1964
1965
1966
1967
1968

1064
1965
1966
1967
1958

1964
1965
16-1
1567
1968

1954
1905
1966
1967
1968

1564
1965
1955
16067
1968

TMPORTS OF LETAL VIORKING PRODUCTS - ANDEAi SUBREGION AND ALALC (Cont.)
1964 - 1968

(In Thousand U.S. Dollers)

BOLIVIA COLOU'BIA CHILE
4 164
1N 175 334
269 1
244 289 1383
201
243 1
177 1A
615 1
812 423
117 90
52 43 134
L2 143
L7 3 203
46
69 2479
4 35 2282
16 1469
5 34 110
3
26 I
M 14
20 56
5 39 25
2

B - Lo

BCUADGR

Fo Q. Bc

RB8EI

10
37
28
31
19

PERU

374
376
303

150
2
307
294

62
L2
61
39

34

52
64

TOTAL ALALC
VIITHCUT
BOL-EC

673
1937
1570
2130

1385

735
1336
1793

1675
1361
1426
1892

2888
M4
2097

116

145
173
228

BOLIVIA
F.0.B. COLMENTS

31
97

114 Market insufficient
76

136

24 Group with 97.02
33

15

Harket insufficilent

Karket insufficient



APPENDIX C

CUENCA DEL PLATA IMPORTS

1967



CUENCA DEL PLATA IMPORTS
1967

(Thousand US dollars)

NABALALC Code Description Argentina Brazil Parsagvay
13.02 erromanganese 1539 1529 -
73.10 Bars & rods of iron & steel 796 1584 537
73.1h Tron and steel wire 111 1640 649
73.18 Tubes & pipes of iron & steel 5338 3513 123
73,21 Steel Structures g82 505 297
73.25 Stranded ircn & steel wire, 162 1436 78

cehbles ~nd rohe
73.29 Chain & varts of iron & steel 1087 1585 20
73.32 NMuts and bolis 3223 1658 87
73.36 Stores 14 20 160
73.40 Castings & forgings ircn 1184 419 157

and steel
g2.01 Hand tcols shovels etc. 274 13k 181
82.02 Saws & blades hend/machine 261 887 25
82,03 Hand tools, pliers, snips etc. 1048 2L61 99
82.0h Hend tcols diamond manufacture 260 16k9 100
82.05 Interchange tools, machine ete. 7960 12323 25
82.11 Razors and blades 501 121 138
83.01 Locks and padlocks 281 - 43
83.02 Base and metal fittings 1100 b5 L6
83.15 Wire rods & elentrodes etc. 270 1785 Lo
84.C6 I. C. Engines 17250 18348 570



CUENCA DEL PIATA IMPORTS

1667
NABATALC Code Description Argentina Brazil Paraguay
8k.10 Pumps for 1iguids 11375 5003 109
84,11 Airpumps tons & blowers 10903 8332 L2
Sh.akL Industry & luboratory ah7h 2305 -
furnaces
84.15 Refrigerators 556 121 555
8h.17 Heating, distilling, sterilizing L15 624l -
84,22 Hoists and winches 5229 5901 115
eh.23 Excavating, boring equipment 22162 16735 2111
8h.24 Tillage equipment, plows, etc. 223 ko8 70
84,29 Dairy machinery 135 214 251
84.30 Machinery, baksry confect. 1230 1219 330
84,37 Weaving knitting machinery 2088 5842 196
84,40 Machinery for finishing 1209 746 105
textiles
8l Sewing machinery 1182 2760 2Lo
84,145 Machinery tools - metal 11301 25116 128
8L.46 Machinery tools - stone 166 601 2
ceramice
8. b7 Machinery tcols - wood, cork, 320 1212 35
bone
84,48 Yachinery tool accessories 3516 28 6
8L.k49 Portable hand tools air or 719 1053 2
electric
84,51 Typevwriters 3100 3057 152
8L .53 Statistical rachinery 7979 1451 11
8L.55 Parts & Accessories for 1940 3908 13

84.51, 84,53



CU™CA DFL PLATA IMPORTS

1967
NABALAIC Code Description Argentina Brazil Paraguay

8h.56 Mineral sorting, crushing 1982 4761 159
8h4.61 Taps, cocks, velves 5147 2908 -

84.62 Bulls, roller, needle bearing 10338 13986 -

84.63 Trans. shafts, cranks, housings 10755 9855 129
85..05 Yand tools w/electric motor 300 732 68
85.11 Industrials, lab furnaces 831 ahh2 20
87.01 Tractors 63he 24361 883
87.07 Fork trucks, sm. trucks etc. 1087 91L -

87.09 Motorcycles 89 8 209
87.10 Bicycles 1 2 53
87.12 Parts & Acc. 87.09, 87.10, 46 460 196

87.11

87.1h Other vehicles 6L 51 118
90.05 Refract telescopes 36 Ny 1
90.10 Photo copying 1722 925 -

90.12 Compound optical microscope 567 1035 21
90.13 Optical appliances 92 195 1
90.1h4 Surveying 1217 1743 6
90.15 Balances-sensitive 102 158 1
90.16 Drawing instruments 982 25k 146
90.25 Instruments chem.analysis 668 1734 -

90.26 Gas, liquid meters 1071 1682 36
91.05 Clocks 61 Ly 1
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LIST OF COMPANIES INTERVIEWED

Fundicidn Hormet
Achachicalsa
La. Paz, Bolivia

Fundicidén Oruro
Oruro, Bolivia

Fundicién de Estafio-Metal
Oruro, Belivia

Empresa Nacional de Fundi-
ciones

"ENAF"

Oruro, 3Belivia

Kelifra Ltda.
Teniente Oquendc 224
La Paz, Bolivis

Sociednd Andnima Voleén
Av. Pando 101
La Paz, Bolivia

La
Av.
la

Frecisa
Simén Rolivar 1527
Paz, Bolivia

RAVI Industrias Hispano-
Bolivianas

Av. Siles esq. Camacho
Cochabamba, Bolivia

FANAAL
Mercado 1078
La Paz, Bolivia

Industrias MACA
Junin 5323
Cochabamba, Bolivia

Industrias 0SO
Av. Cemachn esq.Siles

SIMSA

Foundry for Tin and Lead

Foundry for Tin

Foundry for Tin

Foundry for Tin

Works in Aluminum and Iron

Machinery, parts of machinery
repairments Iron Foundry,
and rebuilding

Metalic structures: Doors,
Windows, Curtains, Furniture

Crnwncorks
Containers (Hojzleta) Toys,
Domestic Utensiles

Domestic Utensiles

Metallic furniture, Cabinets,
Desks

Barbed wire and Naills

Project of Steel Industry, At.
present Refractory bricks



CCMETAL
Km. 2 Carretera Norte
Santa Cruz, Bolivia

Kery Nava, Ltda.
Buenos Aires 15L
Santa Cruz, Bolivia

Corporacién de Fomento a la
Produccion

Comisién Metal-Mecénica
Moneda 921

Santiago, Chile

Asociacidén de la Industria
Metalirgica

(ASIMET)

Agustinas 785

Santiago, Chile

MADEMSA
Ureta Cox 952
Santimgo, Chile

FENSA
Manuel Rodriguez k4O
Santiago, Chile

SINDELEN
Estado 359
Santiago, Chile

Ccmpaiiia INDUSTRIAS CHILENAS
CIC
Maipu, Santiago

Junta Nacional Pleanificacidn
10 Agosto 608
Quito, Ecuador

CENDES
Caracas 172
Quito, Ecuador

Sociedad Nacional Industrias
Las Flores 346
Lima , Peru

Monark, Peri
Coilloma 112
Lima, Perid

Metallic furniture

Barbed wire and Nails

Central Information on all
Metal-Mecénica imports, Exports
Prcduction of Chile

Central information on all
Mecénica industries of Chile

Domestic appliances
(white goods)

White goods

White goods

Bicycles, Tricycles, White goods,
Metallic furniture

Planning of Industries in Ecuador
and Center of Inf. on Exports
Imports and prcduction

Center for Development of
Industries

Central Information on all
Industries in Peri

Bicycles, Tricycles, White goods



Santa Cruz Ltd.
La Faz, Bolivia

IBHASA Industria Boliviana de
Hierro y Acero

Camino Panamericano E1 Alto
La Paz, Bolivia

ACRILUX
Calle Potosi 1345
La Paz, Bolivia

FENPO
Av. Blanco Galindo Km. 5
Cochabamta, Bolivia

FEMCO
Gral. Achéd LLL8
Cochabamba, Bolivia

FANET
Calle Figueroa 630
La Paz, Bolivia

CAMENA
F1 Alto
La Paz, Bolivia

Drill bits for mining industry

Iron Particularly Bars for
Construction

Metal Furniture

Household Utilities
Cabinets, Stores,Refrigerators

Lighting Fixtures

Mate rials for electric Install-
ations. Eleciric energy distri-
bution panels, metal works

Crowncorks
Containers (Hojalata)

Bus, truck bodies

Corporacidén Boliviana de Fomento Central Information on

Av. Camacho 1485
La Paz, Bolivia

INPIBOL
Av. Camacho 14C8
la Faz, Bnlivia

Direccidn liacional de
Industrias

Av. Camacho esg. Bueno
La Paz, Bolivia

Hidrostal
Av. Argentina 2EL2
Lima, Perd

Philips Peruana
Alfonso Ugarte 1268
Lima, Perd

Development of Industries

Central Information on
New Industries

Center of Information of
Existing Industries

Pumps for Solids, Grains, and
Deep Wells

White Goods



