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I. OBJECTIVES, SCOPE AND BASIC ASSUMPTIONS



I. OBJECTIVES, SCOPE AND PASTC ACUTLITIONS

A. INTRODUCTION

This volume is the firet in a se:ies of nine volum2s each
having the gerorel ti'le: Survey of Cpportunities for Bolivian
Industry. Thiz Vilou=e I is a SUMMARY of the other eight, which
carry vhe fcllowing t.tles:

Volumz L0 Hou~rerrous lictals Industry

Volume IIX: non-Metallic Minerals Industry

Volume IV: Metol VWorking Tundustry

Volume V: Tlecirical. vad Tlectironic Gools Industry
Volvm= VI Chemical Indastary
Joluae VI rorcs® Prednets Indusiry

Volwae VIII: Food Prodvrts Inductry
Volume Ti: Censurer Goods and Tight Industrizl Products
Industay
These nire volumes provide a full ztatement of the swrvey
of industriel cypportunities in Bolivia we have conducted. As
part of ths bosic profect ve have also examined Bolivia's exist-
ing industry. The rcuvits of this work has been incorporated in

three volures:

Voluwes I, It, IIX: Existing Industry in Bolivia: A surver

of the current situation.



The uvltimate objective ¢f this survey is to recommend a
progrem for the rationalization of Bolivia's existing industry
which will enable it to take advanizce of the omporiunities

nffered by the implemenrtation of the Andean Pnct.

Ve heve, as wel’, wreopared a report on Doiivia's infrastrue-

-

ture and inctitublona? Cramevork. This studyr has been conducted

in order to irfora persons intorested in, or responsihie for,
Dolivian indostricl develerument of the infrastructural and
Institutlonal cont:xt withiin vhich new Industries must be placed.
More sismifizantly, the repor’ enatles inveshigoators to identify
the infragtruetural gaps that must be Filled if the industriol-

zation of Polivia is to move forva+rs on a sound bnzis

D. OSUBCOITIVES

Our program of work has been designed and undertaken to assist
the Goverrment of Bolivia in the prozvorming of the industricl devel,
orment oI the country, using the Ardean Pact as one of the instru-
ments for devilopment.  Cor objective is to identify, within the
eight industrial sce’ 5 indicated by the titles of the opportunity
survey rcpoxis, thes2 indastirics that deserve to be establisihed in
Boiivia. The identificavion process involves two, or in scre
instances, “hree staps. The first step is a survey to discover

opportunities deserving further study. An intermedinta cwep, which

may not always be nzcescary comprises prefeasibllity studies. The
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final step consists of conducting feasibility studies of the in-
dustriel projects vhich have been tentatively selected for imple-
mentation. One of the purposes of these studles is to provide
the evidence necded unlor Andean Fret procedures, to scecure

.

Bolivia an appropriate complemznt of manufacturing industries.

0~-

An adaitional objective, to b pursued by siudies of existing
industry, is to determine the steps thuzt need to be taken to enable

exdisting Belivian irlactriec to compete successlly in the Andean

Movhiat.

C. SCOR

1. Onrortanity Swuveys.

Tha ooportwnity surveys covered eight inlustrlal sectors, as
fcllewe:

Non-Farrous Matals

Non-l.etalilic Minerals

Maenl Vorking

Flestrizal~Electronic

Basic Cherricels

Torest Froaucts

Food Prodiicts

Consumer Coods and Light Ddustriel Products

L
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Opportunities were examined within the gecgraphic context
of the five nation Andean 3ubregion. We also conslidered tune
posgibilitles of exporting th2 products manuicctured by these

sectors to the Cuenca del Platva area, LAFMA and world markaets.

2. Pelatlonsiip to Other Studies.

i cnporbunity survey is the Tirst of o number of in-

vesuigotive stens b whlch Industrial projects that deserve

Implementaticn can he LdentiTied. Juch o gurvey typically be-

zins with a "universc” of pessible industreial projects which are

then screerad and renised b several criteria in order to identify

N

pocsibia nrojects vruoh avnear to ve viable in terms of market

size reolabive to nuiinam plant size, avallability of rawv materials
and cthoer dnputs.  The martholclog we have used in conducting

ormortunity surveys 1s described ia Chapler IT.

Q. T Zoility and Feesitility Studles

Opportwiities are, thus, possible industrlel projects wnich
have been identiTied by a preliminory screening process and which
then warrant furiher study in order to (1) identify the projects
that ceserve to be implemznted and then (2) describe ard confirm
in 0]l economic detail the projects szlected for implementation.
Generally, the fivrst of thase two purposes can he accomplished

by what may Te collad a nrefeasibility study while the second

is effected vy a foonliovility study.
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At tlmes, the prefensibility study stage 1is by-pessed by
Incorporating both purposes into the feasibility study; more-
over, on ccecasions an ocpportunity survey may identify som=
projects that are no «lcarly viable that there is no occasion

Tor a prefeasibllisy luvestigation.

Under our presert® program of studles for Bollwvia a pre-
feasibility stuly cen also be used to gather the evidence need-

ed 1o gserure fcor Bolivia the reservation of a given Zndustry.
t. Infrastructural and Institutional Framework Study.

Our progran of oppertunity surveys followed by prefeasibli-
ity and/or feacibility studies is suprorted »y a study of
Golivian infreastructure and Instliutional franework. Thais
study was conducted to provide the Information requlired for the
ldentificaviocn of vicble opportunities and to identify in generel
terms Inadaguanie: in Loilvia's infrastructure and institutional
fraweworlk wilich currestly or in the future will inhibit Polivia's
indusirizl Qevelornert. Tt gaoe’s be noted that no indusitrial
opnortunivy pnns heen re’zetad because of the atsence of infra-~

structure snd instituticnal framework cr the high cost of these

services, If thelilr improvement appeared “o be sound.



c. Studies of I'xisting Industry.

In addltion to searching for viable new industries, we have
also been conducting studles of ex!sting industry in order o
assess the impact of the Andean Common Mari:et on the already
established manufacturing enterprises in Bolivia. By the time
that the second phase of the studies hac been ccmpleted we
shall have form:lated reccinmendations as to the steps that must
be taken by thece industries 1n order to take maximum advantage

of the Andesn Pact.

In orier to distinguish formally betiwrzen cpportunities for
new incustry (covered by the opportunity surveys) and the
oprostunivies for additicnal scles by existing establishments
(covcred by tie emxiiuing Industry study) we drew a boundary
vetween new indsiry and enisting industry by reparding all
additlonal Invesinents in fixed assets as new industry. Thus,
exleting industey ic being definod in Yerms of Tixed marufac-
tuiing assets already in place and our analysis in the existing
incuciry survey focused on finding more effective ways to utilize

hese assets. Thaese ways cen include different combinations of
these asscts with raw materiaels, labor, organizationel structure

and others.
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D. BASTIC ASSUMPTIONS
1. Bolivian Objectives.

The key foundatic- blocks for ouwr research heve been the
asswaptions made as t> Bolivia's objectives in pursving industrial
development withkin t'2 newly estavlished Andean Ccmmon Market.
¥We have inferrcd thesz objectilves Trom our discussions with know-

ledgcable govermuent officiuls and from careful study of pertinent

decurents, in particular the Covernrent's "Siretegy tor Develooment.

These objectives are, briz2fly, to enlarge national real income,
to ralse the level of employmant, to improve the Bolivian balance
of internniional peoyments, and to achleve a @iversified or balanced

econcmy. A discussion of each of these four objectives fclliows.
a. Inzome gnlargoment

We have assumed that Dolivia's »rimary end most important
objective as tiie notion undertakes a program of industrializetion
within the fndean Fact is to enlarge real nationsl inccme (or net
national preduct). 3-livia's first econcmic concern 1s thus taken
to be the raising c the level of living of the Bolivian people
and. inductirializotion is seen as a principal means of increasing
the total of physicel output and of improving the terms of trade

(prices) at which Rolivia exchanges exports for amports.



The income of a nation can e erlerged by any of four pro-

L

cesses, singly or in cembinradsion:

1) incrzesing the productive power of resources through
caplsel dnvestnent Il avsical resources or investmen’ in human
resources (ecucaticr, treining, health) - +his is She cevelepment

proaces 34

2) using werources nore ef feetively through rational or-

goods to be

produced, and the clivination o7 wasSec ani inelfizfencles - this

1de

.8 & rescwsce allocetllicon wmatiag

2) using hwsan rosources worc fully by prishing in nove
Labor tion = this L5 veurlly o lovel of emplowmient motier, but

it elso covers the number of nours worked by erplovees.

b chtainty

¢ hizher prieces for exports and lowz:r prices Tfor

rports Lrrcus a vty of vessitie prlce-affecting arrangenents
coupled with upproniiale sclection of the porde %o ke traded -

K] ¥ . PR - P R,
this ic dn teoms of 70 iie mabser.

n oseorching Tor industricl oprortunities arnd in exanining

the poteutilities of existing incust ry, wc have kept all of

rojects 2an. potentinlly, increcse incomes both direchly -

througa additicnnl incrue craatad (value added) within the mroject
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itself - and indirectly =~ throuzh addlticnal incone *nduced in

4

activitlios outaide the projecs. The indirect effects resul

partly from baclward linkagss whelebhy other indusitries cxmaond
vprocuction to supnly pocds and rervices tc tha project; wheove
may o2lso be forwvard lonloges wherelr asers of oiojocets owoavh
are thereby encouvraz.i to exvoand. Indirect efveens algo ineclude
the Shecons wrduiplicr process whieh is thes creation of additional

demen? throush thoe ropaohed respendings of the dncereacnts o aocney

incow? guoanerat2d & oenotly and Ly liokage coflectz.

Tn our cvalust o avtention is glven to incoues generaved,

both direetly and iz by the projected industries that

L. Dnpleyeront Anlaorgencnt

Congidering the sizable unermloyment cor undersmployment of
the Bol'visn lehor feiree, b 1z to Be owpecled that a sacond
oLjechiye of Lo Covormnert is Lo provide ofditionsd jobs throuth
industeinlicaiion. In general bthls goel I entirel;
i end ooslonentary to ihe pocl of erloarging nations) ncone,
Luh oecosiew il tha pursuiv of one objecoive con be &b edlr with
Tl pursit of Une other, A dllemma apesrs when tctal Eolivian
incomes can be beitor doeoresscel throush the inntalliation of o
cepibol dateouslve oo 3 dn oo ploand widile the employnent goal

would be batoir oo uad g laber dntenzive process.  As in the



course of our further research we encounter instances in which
pursoit of additional employment corpromises the income enlerje-

ment objective, we skhall repoxrt the options with due care.

Phils we huve given stbstantial corsidzrction to Bolivia's
problems of wiemplorment and underowpgloyment by ziving due heed
to labeor iutensivity in the ranking of projects, it is epuronriate
Lo evress thol unemplicoyvrst iz a sunerficisl preoblem and a nation
shiould not make whe fundanenial crror of distorting ilts cecacny

in an astenpt te ense the lavsl od urcmplioyment. 4As long ag there

are npscbistied wvonoy fr oo zoclety vhere ig 1o cxeuse or involuntary

Ao

unerrploymznt - no o e exeent the rigidities, characteritvic of
almos!, every scelaty, Lheh wrevent idle people and idls resources
frem velrz Jed into ©he production of the additional gocds and

services tho natlon would 1i'te to hove.

SaticTactorilyy full zamlcoyment ic a showrt-Lerm chjective in

o .

the sense thot a nation is detarainsd to reach 15 2o qu

e

ckly as
poscible ard onea it i reachad the rnation is, or should bde, no
lonper conecerned %o take action tc try to raise employment level

Mereover, cnce workaoly tull empleymert is reached any continna-
tion ci nciieies d2signed to 157t smpleoywment is likely to cause
disruptiva nrice infliation; thus, such policies and the instru-

2

ments by which they ere -uvsued need vo b2 phased out as the

vnemployment proble. Lt oovercone,

11



¢c. Balanca of Paymenits Improvement.

Many developing countries arve beset by chronic balance of

2]

international. payments difficultias as imporls tend to exeeed
exports at going foreign cxchangz rates, thercby nlacing

prassvre on thoge rates and on forelcn curreney sooerves.  (Govern
ments in such situstions ovdinurily teke as a de.oeleoument objiecs

tive the wionlion of preojecte that promise {forsign oxchange savings

b reoqueing sutstitutes for Zmhorts or gonds for export.
- 2

As w2 have sought srniveryial coporsunitisa for Bnlivia we
have rzcognized thalb the Goveximent Ls concerned to cane Lalance
of paymants pressures and Ls inhoricted in onportunities that are
congigiont with thot onjectivae. Accordingly we have taken the
foreirn cuchange sevi.: abovibabes of opportunities to ba virtues.
We have ant, however, wzen ohle at the oppgorcunity survey stage
of our ronecxzen bo ciantily the foreign eichergze effects of any
potential indvistry, dhus ve nave noht used foredgn exchange flows

as a criterien for the ranking ol wrojects.

'Two otoervationg on the objeetive of balanca-oi -veyments-

improvomernt oy be rertinent. -i%ost, this objeebive ic like the
ernloyment objective iz thet It 13 attsinable: a balance of pay-
ments probl=m can he onrrected and once it is corrected the fireign

exchann: saving featurs ¢ any industsy is ro lenger a vivtue- it

is a fuvlt. Developing couatirrcs ar2 nou sufficlently wealily,
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ordinarily, to afford the lwwmry of exporting goods without being
paid for them other than by the accunmulaticn of reserves of

foreign currencies; such a pabtern would amount wo tha export-

avion of capitel that is sorely nceded at lhicne.

A second observation is that foreign exchange pressurzs are
frequenciy ohe sympicon c¢f a fuandanentally overvalue? currency,
and whan such is She situvetlion the Implement:ition of exchange
s3aving projzets will be inadeguatle - the approcvriate remedy is a

devaluation.
d. Diveorsification.

Doiivia in edditics to wanbing higher incomes, nore jobs,

and foraizmn cutnange savings, evidently hopis G

.
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imation to achiava

ecorciny. Diversification may need to be namzd as a scpnaratve goal

bacavse L+ Ealivii wers to co.rentrite cntirely on the first three

goals 1w nailon could be led irnto producing principzlly raw

materials, agricuvliuvral ond ninercl, for export, almouo to the
to*21 neplect of indvstry. 201'via appears preperad, as are most
other nations, o fcirezo sosz of the benciits o7 thorough going
correriiire advantage in Yavor of a more belanzed or dlversifiad
econcmy. Such & Jolivien ecornmy would produce a variety of

ranufacivred g0ods es v 1l as rew moter’ =13, providlng the nation

a mediwm ol econculs oie=nendence from the outside world and

13
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assuring Bolivians a full pznonly of productive outlets for the
renge of talents, developed and ;auynt, possesse by the Eolivian

pzople.

It ds likely alvd that diversirication can be made to con-
tribute to terms of trade iwproveusrt because the borgaining
strength needed to nush prices in faveroble directions can be
morchailicd only a5 the variety of demsstic arxitiviiy previdoes
markets or sources of supnly alleraative to those in the outside
wvor’c. Dliversliicabion, thuz, provides o desrzs of econcmic
indepencdence such that thz neoion feels less at the merey of

newrers end cronte In the rest of the world.

5

2. Incosvriclivaticw CLjesilives of

the Axdean Common Market.

P

1thouoh much kas beon sztd and written chout the industri-~

ellzatlion zoals of the Anscua Subrexion ené the processes by which
\J

N}

trey are rozched, 3t is evi<ent “aat asswiphions that could serve
&8 guidelincs o our owi recearch are £hill in the process of

RCIRAE)

fewmralesion Ly Andean Voot sathoritics ard rcoresentatives of the

O

1
wember goverroents.,  Ic ey rovertheless be useful for us to in-
dicate suth assursbions as they may be implied by the approach we

<

Q072 TAKLN In DYETLOINZ oul Yenorts.

a. Iatustrial Develonmnent by the Andean vhregion as a limit.

We have as 274 thet dn enfecvoring Lo achieve a common market

in dindustrizl gocds and Lutegration ol the manufacturing, it is

1h
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appropriate to regard the Andesan Pact's objectives feor the region
a3 a whole to be mich like those of any one of its nation me:zbers,
such as Bolivia. We have then assumed gowuls of incowe and employ-
nment enlargement, of balance of payments imnrovensnt for the
Andean Subreogion as a unlt in its reactions with the outside world,
4

and of a sufficliently broad raonge of induswhrial activities to

rax

achieve a dlversified economy for the subregion as a whole.

Our researech was suoried ab 2 vime wiicn no decisicns had been
aken by tne AncCann Preot antioritics as 1o the ifantity of the
industries %o bao Jdevel:ped within the five-nation repgion. More-
over, fecisious hed nnt been made about the level of protection
or subsidy tnot ni th be accorded new manufacharirg industries

within the fndoon Jolrezlon.  Thus, our frara of roference was

nec28sarily incornlete.

Mader these clrcumstences the unlverse of possible industries
Trom wirich Dollvia mifhc concelvably choose liag Lean comprehenzive.
For our purvoses it has inclulzd 211 %ie industiial cetegories
contained in tne terms of refevence given us in Februeory 1570
plus additilonsl mroducts within each sector which during the

course of the stuly eppeared to be opnortunities.

b. Geogrephic Listributicn of Infustry in An~or

Ve underztan’ uhe' cne of *he cbjectives of the Andzan Common

Markev is to raies re: prcduction trroughout the reglon as each

()
1
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-
O a

member nasion conesntrotes on those “ices ¢f predaction 7 which

1t has a comparative advantage. "Comparat.ve cdvanbage" is the
capavlillity of a naztican or other geonraphic entity vnder conlitions
of equilibriwm to prediuvce (and, uwsuelly, 19 export) o given gocd
more cheaply in temws of woney than any other nation. If the
good is prcduced rory cheaply 1a real terms, e.g., in man hours,

in that arca than auwvviere eise, lae area is said 5o enjoy anot

merely compurative advastage vut "chrolute" advantage as well.

.
i

By Cefiniti-m every nehticn e, ualer inverrasionally

cient

',1.

equilibrious conditions, comperebive advantar2 in

4

lines of preiucoion to encble it to pay through export carnings

(RN

Tor all thot 1t tends wo immort ac ¢oing rotcs ¢f forelgn exchange.
Morecovaw, aznort foom questicns of non-cempetitive international

» real incanas under

o
Et

nricing, o notlon as a ilolz can enfoy highes
a pavterr of economic acl wity bazed on comparavive advantage

than under any ciier Dostown.

Lecordi=gly, oo lsht be anticlveted tant the Andean Sub-
region a3 a grown o, take as an objective the gecgravhic
disbributics ol eronamic activity in the five notions strictly
in accord with the princlple of cemperative advantane. Thics

sible objactive is baing ad-miel, howsver, only i a severely

cvalified woy. In the »bsznze of unrastricied migration of
people Letwerr and anong the five u.licns, the distridubicon of

activity in conformanze with carosrative advantage might allow

]
3
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nf Bolivia's cxvorts of manufactured poodg.
3. Practical Consicderations.

In addition to the formal assurpitlons that we have made
resvecting (a) Bolivian ovjestives within the context of the
Andean Pach and (b) the ohjectives of the Andean Subregicn

as a five-ration eroup, we have cdopted a nunber of practical

guidelines ol lcoting our coprwach to each of the possiple op-
portunities thet hoo Lesn survoyodi. Five of these guldelines

are cufficlently wiric Lo Lo erplainzd in this chapter; the

otherg, which are move procedurssl, ave described in Chapler II.

a. Avoldanze of Liritatlions of Miero-liconcnic Apnroach.

In Tormulating &z set of ¢uldelines appnronria®e to our pro-
grem of stwlies w2 were keerly aware that it would be unwise 4
consider cuch possible project only as an isolated undertaking
in the Boiivicn nabicnzl. economy &g U5 now exists. gSuch aa og-
swnption - wilesh would mecan taXing a micro-econniic anelytical
appreach to Eolivian development - would cause the discosd of the
many Bolivien prc’zevs whiclh cen be viable once one or more infra-
ghructvrei gups ave iilled.  For exauple, if thne trancport system
and ite existing rates ore taken as piven, many projects can
appear non-viskle 1.+ of the high cost or non-existence of

adequate tranrsporr,

18
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In short, a ceteris paribus assumpision that the entire economy
remaine unchanged ezcept for whe prcjicet under cornsideration wvould

effectively block Bolivicn developnont beccusz mony projechs =

perhaps mosv projects - anpear viahle only as it is assurmsd that
certain othzr projects, particularly infrostrustural projents, are
underfteken Tivet. liicrover, i this adlcro-ccononic assump-on weare
taken wiile inirocuimetural projects were being erxaminad, many of

them right: rovoin univrior salzd bacause the current denand for their

services appenrs Irnloont o,

To ewveid this truriraling Cifficuliy eithor (c) a broad range

of zrcjects, betih inlfrastructural end structural, needs to be
examinad sindtanzously or (L) casch iuiividual rroject needs to be
cramircs on the aseowption thas the necded infositruchure and other
externalities will Le provided. e Lave usedl the fowmer approach
within cach secvor and the laziter cporoach in considering each
project vizez -iis roeded savvices or icoub gonds or usrkets out-

slde the prniceti own sechor.

iple, no project has bean rejected on the ground of
inadaquate travsport, and no agriccitura-based industry has been
dropped on tia und that the agricultvral products which are

the raw meterials of tiy industery sre not now being grovm. We

have not, of corurse, srv 4 that any moject should be Implement-
ed beforz thz nredrd 2 roshozture and other externzlitles are

also brougit into cxisicnce; ratner, by showing the incusiries that

12



can be established once transport exists or is made cheaper we
take an affirmative posture that fosters the growth of trancypors:
by indicating what may need to be carried once the transport

link is provided.

(]

When considering potential opnortunities the implementation cf
which woull devend upon Bolivien raw meterials. we assumed that
the proiuchion or those moterinls, whether agricultusel or
minersl, could be larracsed 1a junniity es needcd to sunply
Bolivien werufacturers. "he reaiivaticn of tiis assumption is,
of course, crvzicl e e devalopanh of food precessing indus-
tries such as neat wid vegseizble oils and of mineral-using
industsies cach ae the rroduction of tungsten carblds and non-

ferro.s allnva.

we asswned - and this acsumpticn is considercd further
below = that any infrestructural deficiencies that might inter-

fere with the cuccess of ar industry vould be overcome.
b. DPrices, and Financial Perfornunce.

Ve asswied than the nirices of raw matorials, supplies, and
equipment ourd be no higher than now; this is a hazardous
assumpelon beeavse nany wateriel injuls for indusiry sre lilely
to become more exgeriivi mnoe they ar o oroduced within the Andean
Subrezion ratiier: trow v ochoged froa the outeide world, The

assuxption was neverilieless appropricte because our objective



was to diszcover all affircative possibilities. A sinilor
assumption was to take selling prices és they now stand in the
principal market locaticns within the Andean countries. This
assunmption might be reoarded as unwarranted because nrices will
acjust as duties orn geods from oubside Anccm are changed to
conform to new ccrmon external tariff schedules. We believe

that it i1s an appropriate assumption, hovever, becaise the le-

e

vels of the ccmmwon tariff may be close to the cverage of thoze

that prevail tcdoy.

We did not reject any possibiliity on the grouands that com-

2

mezreial costls would exceed comercinl revenues unlesc the excess
wes 50 lerae that we couwldd not Ineglne its beirg countenanced by
Boliviaa or Ancon authorities. If, Liever, the escess wvas far

lerger than thot evpectea Tor prodicsrs in a more favored Andean

nation, the possibility -res typically dlscarded.
C. lleasurzizons ¢r Mavional Benefils aud Costs.

Banefit:/cost( enclysls is a mothod of measuring the national
income effects of a project. Tosentially tne method cells first
for noting the vzlues cxpected to be produced in a project - these
values ncing She gross benefits;  then, rzcognizing that the
human and mucteriazl resources required ior the project must be

transfarrcl out of thelr present activities, the values presently

being nroduced anl vhich will need to be foregone «5 the project
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is iamlemonted arc o surad - these are the costs of the project.
Gross benefits mivus costs equal the net berefite, these heing

he increment to reel natlonal inccme to be anticipated from the

project.

I’\-v—'

Benefits/costs measurements axe typlcally wmale by rodifying
thne revenue and expense dala that are prepared to permit project
eveluation ifron the vievnoint of the entreprenenr cr investor.
Levenue da‘a mzy i converied o pross beoerits by making adjust-
mants Ter teies cr stbeldles; exisasce data say be converdted to
costs by roiing any differcsnczs taiween payneonts to rescurces in

the projeet and level of parucits in evisiing {pre-project)

activitics.

During on ouportandty survey there is no occasion to try to
measure nalticnel cecouomas benefits and ceosts.  The subjact is
mentionzd here bhacause if indicates the genercl approach or at-
titude we are tuking throughout the wiole progean of identifying

[

opporlunities and evaluating thel asibility. The most feasible

',

industriol projects from a Bolivizn natlonal cconomic standpoint
are taken to bte those that contribute the mest to reel national
incone an shovwn by the difference betireen gross beneiits and

costs.

d. Locale of Moxkots.

It shovld be roied that although the occasion for these op-

portunity surveys has been the prosnective unrestricted access
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Tor Bolivian industrial goods to the markets of Chile, Peru,
Ecuador and Colombia, we heve as part of our investigations
looked at opportunities to manufacture gcods for sale in Bolivie
and for expori to neighboring countries like Brazil, Paraguey,
and Argentina ac well as world merkets within the rest of ILal¥TA

and orersens.

e. Uce of BALALALC Ccle.

The process by whica the five member nations form themselves
into a commen market, thalt being one of the chief purposes of the
Pact, is one of adjiusting customs daties on traded commodities
clasgifled accordir ro the MABATALC code, wkich is an eiaboration
of the Brussels Tawoiil lcrencliobtura. The menbers subsceribing to
the fidcan Pact have duoided to wic the code also for the purpose

of classifying tymes of Industrial activity in L2 region. Such

usage is convenient in thob it peraits ready linkage of tex:if
adjustment on given conmoditics to decisicns respecting the pro-

- IR

auction of the same commodities within the Andean Subregion. Ve

«

have baen forced +o notice, however - as have, no doubt, the
Andean Poct cuthorities who made the decision to use the code for
delinsating indusiries = that the NARAIALC code classifies com-
moditics, not types of economic activity; the code is in this
respect sinilar to rhe Tlondard Internstional. Trade Classifica-
tion (9rIC) and tiwn ¢ fferent from “he Inteinational Stendard
Industrial Clascifizeuicn of A1l Fecncule Activiiies (SIC) which

is designed ior G:linzating industries. The MAXALALC code is



inconvenient for handling industries in that a given industry
may produce commodities from several four-digit cods categories
and tke gocds in any one category may typicaliy be produced in
two or more distinct iandustries. We have, fortunately, found
ways o combine cnde categories, ucing at tires seven - or

elght - digit clascilicoations, in order to delineate industrial

i
J

opportunitics antisfactor. ly.

ol



IT. ANALYTICAL APPROACH
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IT. ANALYTICAT, APPKOACH

Our research methodology - the analytical procedures by which
opportunities were identified and ranked - was essentially the
same for all eight sectors. In applying this methodology, however,
differences in emphasis and sequence between sectors were found

advisavle,
A, IDENTIFZICATION OF OPPORTUNITIES

Ve will first describz the medel or standard procedure for
project identification znd then note the kinds of variations
that beceme advisable as the model was applicd in each of the

eight sectors.

Generally the approach was *o test each possible opmortu-

nity in terms cf:

- the size-adequgcy of the market the Bolivien manufacturer
might be in a position to serve, this size-udequacy being

relative to

- the minimum sire plent that might be economice. iy sensi-

ble for producing the goods, and

- the availability of the needed raw materials, with par-
ticular attention +tu their availability as Bolivian

produced materials,
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1. ~tandard Approach

As long as a Bolivian producer's prospective share of a
market now supplied from outside the Andean subregion looked
to be larger than the output of a minimum size plant and aslong
as the producer's access to raw materizls and other inputs
looked to be roughly as good as that of potential competitors
in other Andean countries, a possibility was termed an oppor-
tunity and tle rescurch task then became one of comparing it

to other opportvunities.

Before attention is given to the method of ranking of oppor-

tur‘ties niore can be saild about the identification process.
a. Market Sive

Cur investigations of market size were generally studies
of official import statistics supplemented by interviews with
informed public officials, imperters, lerge users and manufac-
turers of the product in Boliviz, othsr Andean countries, the
rest of LAFTA, and cverseas, etc. Our classification of gnods
vas regularly that of the import statisties, usually the
NABALALC code carried to four digits. Very little accuracy
was forfelted by generally conzicdering four digit product
groups since to treat iniividual product manufacture would be

reaching for greater vrzcision than ctlier factors such as the

accuracy of aveailable market data would justify. Moreover,
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to study products individually would depart from rezality, since
manufacturing economics dictates that products utilizing the

same technology and equirment should be included under one manu-
facturing roof. Nevertheless, cn numerous occasions we departed
from this criterion and considered items having mcre than 1our
NABALALC digits when their manufactw e could be viewed as project

by itseif.

For mozt gocds the votenticl merket was taken tou be the

4

suwn of imports into Holivian and invo the otuer four Andean
countries plus imworts into three of the four Cuence del Plata
coutries - Paraguay, Brazil, and Argentinal. In those instances,

however, whore products wouldt need o depend upon broader (i.e.

world or other I/FI4) markets, these were also analyzed.

Categories ¢f goods, immorts of vhich into Bolivia and into
other Andean ccuntries were too small to be attactive, were
dropped, at lecst tentatively, from furtier consideration. The
usual ninima were US$ 0,000 to US$ 100,000 yearly into Bolivian
and USp 500,000 to US$ 1,000,000 into the Anmdean subregion.
Within these rengue, the exact level of imports used as a crite-

ria for elininaticr devreonded on the industry.
These minima vere selected considering that:

= In almost wny manufacturingindustry the minimum scale of

plant would require sanual sales of at least Us$ 50.000

1. Data on imports were not available for Uruguay
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to US$ 100.000.

- Bolivian manufaciurers would not be capable of achieving
100% market penetraiion in the Andean subregion as a
result of domestic competition end, as a result, Tfor
the project to kave a reasonable possibility of success -

the market for a product would need to be ebout US$

500,000 o Us$ 1,000,000,
b. Minimum Size Plent

Once the list of posgible industries was reduced by this mar-
ket screcning divice, minimun plent size were noted fer each and
posecibilitiszs were reteined if the prcepective sales of the enter-
prise were suficient to ellow the minimun plant to overate at its

break~even level or better.
c. Raw Faterlel Availahility

The availabil:ity cf raw mcterials was checked in order to be
assured that a Bolivian plent would not be highly disadvantaged

as against its competitors in the other four countries.
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The three-step screening process was first carried through
on the basis of four-digit categories or of finer categories if
all items within a four-digit category would not or need rot be
produced in the same plant, Then the screening process was
repeated using combinations of categories insofer as the goods
right be manvfactured more economically by producing them to-
gether in a complex. A number of viable combinetions were dis-

covered bty this arccelure.,

2. DModificalinne

The standard approach we Bave discribed was modified to

accomncedate the relevant differences among sectors or industries.

For example, a nuimber of potantial Bolivian menufactures,
particularly products of non-ferrous minerals, cormiand oniy
small markets within the Andean Group. Their viability depends
upon their being scld successfully in world markets, Similarly
certain precious woods and products like pyrethrum and chinchona
would depend on world outlets. Accordingly such products were
not selected by reference to the size of the Bolivian and other

Ancom markzts.

As a second example, some industries in the food products
sector can produce econcuically in plants of such small scale

that plant size was not a screening device.

30


http:industri.es

B. RANKING OF OFPPORMINITINS
1. Criteria

Once a pctential ovportunity passed these lhree test-marhes,
minimum sczle of planta, and raw material aveilability - it was
deemed an opportunity. The opportunities in each sectarwere then

ranked according uo some eight criteria, These were azs follows:

a) Markzt size (compared to minimum plant)
b) Market trend
¢) Existing (and pr - ipective) Ancom preduction

d) Backward linkege, including use of Bolivien raw materials

latio of velie to weight or bulk
2

h) Time to implem =t.
Fach of thaese critevia can now be considered in turn.
a. Market Size

Generally it was appropriate to compare the size of the
market with the volume of sales needed to render a minimum plant
viable. The higher the ratio of the first to the second, the

higher the ranking of thz opportunity.



b. Market Trend

Vhere available data were sufficient to permit tenable
market forecasts, projections were made. But even when the pros-
pective market could not be usefuvlly quantified we were able
most times to discern the direction of market trandc, The meore

el

sharply upward the trend, the higher the ranking of the oppor-

- A

tunivy.

c. Existing (and Prospective) Andean Production

For each Andean country we endeavored to quantify local
production of the grods involved in each opportunity. This
quantity vas then compered to the irmmort gquantity for the same
goocd. The longer wii? local nroduction in the other four Andean
countries as a share of ‘otzl consumpltion in those countries,
the less the likelihood thet Bolivian producers could build
sizeble sales in those markets and, accordingly, the lower the

ranking of the opportunity.

d. Baclkward Linkage

Backward linkage refers to the tendency of an industry to
patronize local vproducers and thereby encoursge an expansion of
their operatlions., Considering the generally low levels of
employment and resourcz dzvelopuent in Bolivia, sueh backward

linkage is an important consideration. The use of Bolivian



agricultural and mineral raw materials is a particular kind of
backward linkege and such use occasions the upword ranking of
a project even when the raw materials would be produced in any
event and scold abroad in their raw state if the opportunity

were not implemented.

e. Forwocrd Linkage

Forward linksge is counterpart to backward linkage. It
is the effect of new industry output on other Beclivian indus-
try. Thus insofar as the implementation of cin cpportunity
means the wrovision of goods to other existing or prospective
industry, a forward linkasge that encourages further industrial
expansion existe and justifies a higher ranking for tie oppor-
tunity. Opportunities to prodace consumer goods do not carry
any forward linkage; this fact does not mean that consumer
goods industries are less desireble than other industries,
because consumer goods production can show greeter backward

linkace than cther industries.

[ & bl

It can be said tuat the degree of linkage, backward or
forward, is a Tunction of the delineation of the oppertunity.
If an oppcrtunity is formulated as a fully integrated industry
vhich produces its own raw materials and sells its final pro-
ducts to consumers, trere is no rrom for any linkage except
in the production of equipmert and some supplies or services.

But an integrated project is certainly no less desirable
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because of the absence of linkage., Vhat matters, of course, is
the net value added within the national economy consequent to
the impliementation of the project; in other wordr, a project's
economic value to a nation is primarily the net addition to
national income cr product that it can cause. The degree to
which the addition telies place within the project vs. outside

it is a matter of no conseguence.

f. Labor Intensiveness

The matter of lator intesdiveness is remarkebly similar
to backvard linkag2. Both conzepts deal with a project's use
of local resource, but in the instance of lebor intensiveness
our concera is the emount of labor/time embodisd in a given
quantily of output. The more laser intensive a project; the
more use it makes of relafively unckilled labor as against other
inputs, domestic cr foreign, Understandably, a nation like

Bolivia with a rercervoir of uacrployed or underemployed untrained

labor cttaches significant importsance to labor intensive projects

and we have accorded such projects higher rarking.

While raising emnloyment levels in Bolivia is certeinly
an urgent matler - economically, scciologically, and politically -
it must Le kept in wind a3 long-term policy decisions are taken
that a resource commiit= %o one ectivity is not available for
another. Once the Bolivian economy is in good working order

there will be employment for the entire labor force; at thet point
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the principal concern of the nation can be to make certain that
its labor force is employed as productively as possible. High
productivity will then call for capital intensive, not labor

intensive, manufacturing methods.
g. Ratio of Value to Weight or to Bulk

Bolivia because of its location and its topograpny is at a
transport disadvaniage, for most manufactured products, when
coumpeting in export marl .s or vhen vsing imported raw materials.
To take this facter ints account we corputed the velue to weight
relationship for the prcdnucts and raw materiais involved in each
opportunity. Higher ranking was given to opportunities, the
materials ¢ 'd products of which carried higher value to welght
ratios and would be, therefore, capable of atsorbing relatively

high transnort costs.
h, Time to Implement

The industrial development . of Bolivia is an urgent matter,
thus the more quickly a project con be in production afier the
deecision is teken to implement it, the better the project. Thus
we estimated for each project the amount of time needed to imple-
ment it, and awarded higher rankings to those carrying short
implementation periods, The definition of "implementation" is
quite flexible since riojects of operaving on a garage-scale

with threc or four emrplorees can be put into operation virtually
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cvernight. The "timz to implement" is the time required to meke
plans, order equipment, construct buildings, receive couipmans,
ind and train people, and manufacture the first batch or pro-
ducts. The oneration may or may not reach the break-even point
within the time indicated. On the other hand, an entreprencus
with hard work and gocd luck might achieve profiteble status

very quickly.
2. Degrees of

Following the zarling by thzse eight criteria, the various
opportunitics in e=ch sector were grouped. In scoe sectors
three groups were eppropriocte - high prowise, medivm promise,
end low promise, In other scetors it was advisible te add a
fourth greup - minimun promise; an opportunity of winimum promise
is a marginal industry which does not deserve further study unless

there is a sipnificant imporvement in one of the attributes that

contributed to ths low ranking.

Generally high promice opportunities have been described in

far greater detail than have those of medium and lsw promise,
C. COMPLEX.S

A third anelliticel ot:p was to reexemine the full array of
opportunities in cacl roouor to discern possibilities for ccmbi-
nations or complexes :.clniing products from two or more four-

digit categories. Such complerce can incorporate commodities
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the production of which might not be economical if each cormodity
were to be produced in a separate plant; moreover, even when each
comodity constitutes a separcte cpportunity, comtinetions can
provide worthwhile manufacturing cconomies. We discovered a
number of possible complexes that deserve to be treated as oPPOr=-

tunities,

D. TYPES OF RECCMMENDATIONS

Generally we recormend that each of the opportunities that
shows high promice or medium promise be investigated further,
either by prefesibility study or by feasibility study. If the
opportunity survey shows clearly that a given category of pro-
ducts can and should be manufactured in Boliviae, we reconmend
that a full feasibility study be conducted as the next step.
If, on the other hand, it is rot certain thet a viable project
can be designed within +the erea identified as en opportunity,

we recommend a prafeasibility study as the next step.

A prefeasibility study, in contrast with a feasibility stuay,
is particulariy eppropriate vhen there are still unresolved ques-
tions about, say, the quality or the quantitative adequacy of
raw materisls, or about changing markct patterns, Such ques-
tions can provide the focus of a prefeasibility study; once they
are satisfactorily answered, the remeinder of the inquiries needed

to provide a full feasibility study can be instituted.
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At the time the several opportunity survey reports were
finalized it was not known which of the categories named as high
or medium promise opportunities might be selected by the Ancom
authorities for assignment to one or more number countries.
Thus the possible use of prefeacibility studies to provide
evidence to the Ancom authorities was not incorporated into
our recommendations. It may be sufficient here to state that
we believe that high and medium promise ovportunities which
are to be assigned vnder the provisions of the Andean Pact
should be next subjected to prefeasibility study in order to
demonstrate to everyone involved in the assigrment decision
process that such opportunities deserve to be implemented and
that they shoud be sited in Bolivi~. Then, once the Ancom
authorities have concurred by assigning projects to Bolivia,
the remaining investigations neaeded to provide a full feasi-

ility study can be performed,
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ITI. CONCLUSIGNS

A. NON-FERROUS METALS

Our analysic of Bolivia's non-ferrous metal resorces indi-
cates that tin, bismnth, zinc, iead, copper, antimony and tung-
sten have reserves in sufficient quantity and quality to be
exploitable (table 1). Other minerals are also available but
their quantity is unknown. Tt is probable that as more explo-

ration is conducted the quantity of reserves will increase.

Our study has indicated that it would be to Bolivia's
benefit to convert as much of the minerals currently exported
as concentrates into metals. Table 2 presents for tin, zinc,
antimony, bismuth, and tungsten the value added if Bolivia
were to convert its concentratcs irntc metals. It clearly
illustrates the benefits derived from upgrading. If Bolivia
had sold 1359 production of these minerals in metal rather
than in concentrate from it would have earned an additional

UsS$ 23.8 million.

We have classified opprortunities in the non-ferrous sector

into four categoriecs as follows:

- Upgrading of Tungsten, Copper and Zinc;

Production of ferro-alloys and non-ferro-alloys;

- Exploration;

Meketing.
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Mineral

TZn

Bismuth

Zinc

Lead

Coppear

Antimony

Tungsten

TABLE 1

PROVEN, INDICATED AND INTERFERRED

(In Tons)

Provea and
Indicated

1,083,428

13,200

1,210,000

232,000

311,000

145,000

57,700

b1

BOLIVIAN RESERVES OF NON - FERROUS MINERALS

350,600

2,000

2,000,000

495,000

500,000

50,000

100,000



Zinc

Copper

Antimony

Bismuth

Tungsten

TABLE 2

VALUE ADDED BY CONVERSION TO METAL

m

cles Value

Per Ton Addzd by 1969
of HMetal Conversion Output
Contant of Ore  to Metal (Long Tong)

3,200+ 120 29, 900
228+ 72 26,200
900  + - 8,000
260  + 108 12, 300

6,960  + 2,640 Co

6,000 +  6,000% 2,300

1. Hydrogen Reduced Power

2. One Metric Ton = 0.98 Long Ton

L2

Gross Sales Value

Ore

fidded by
Conversion
to Metel

(Us3)

a6, 1€0,C00

6,000,000

7,200,000

11, 750,000

4,176,000

13,800,000

(US5)

3,840,000

1,896,000

864,000

1,776,000

1, 584,000

13,800,000



1. Upgrading of Tungsten, Copper, and Zinc
a. Tungsten

Bolivia, as a very important factor in werld tungsten pro-
duction and reserves and in view of a very strong worid dewand,
is In a position to upgrade its tungsten concentrates to much
higher value prcducts. World consumption of tungsten has been
growing at & rate of L% por vear but in the next seversl years

it should increase st a rate of 5-10%.

Our analysis has indicated that there is a very promising
opportunity to upgrade concentrates by proccssing to at least
refined tungsten oxide (WO3) vhich would yield en increment of
33% in value over tha of concenirates. DMore iimportant thera
may be an opportunity to produce ferro tungsten (about a 50%
increase in value) or ideally hydrogen reduced powder (1009,
inerecase in value), 1In acdition, there are oprortunitics for
upgrading significant amounts of Bolivian tengsten to carbide
powcer which has a value two-2zud one-half times that of con-
centrates and lesser amounts to sintered carbide blanks which
have a value four times greater than concentrates and finally

to tools with a value over ten tines greater than concentrates,

It is also possible “ha% the hydrogen recduced powder could
be sintered and swaged into m-11 products with values ten to

thirty times greater than concentrates. However, mill products
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use relatively small amcunts cf the total tungsten produced
(about 25% of total corsumption) and the investment required

for their production m-~y be not justified.

The most logical cpproach towards upgrading tungsten would
be to focus on sintered tungsten carbide blanks aad tool aiud the
intermediet2 prcducts which include refined tungsten oxide, hydro-
gen reduced powder, and tungsten carbide powder. These are the
major voluine preducts, accounting for 40% of end use as compared
tc 25% for mill products and 11% fcr ferro-turngsten. The
remainder of tungsten is acccunted for miscellaneous uses such
as shcelite and wolframite concentrates which are added directly
to steel for alloying and carbon rzduced powder used for ferrous

and noa-ferrous zlloys. .

The investmznt required for facilities to upgrade tungsten
to carbides and tools wculd he in the range of US$ 6.0 million,
depending on the vclure of tungsten concentrates treated and

the liliely proportion processed to tools.

In summary our analysis has indicated that the upgrading
of tungsten concentrates represents an outstanding opportunity

for Bolivia,
b. Copper

In comparison to Peri and Chile, Bolivia is a very small

Lk
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producer of copper. In recent years Bolivian yearly production
of concentrates has beesn about 8,000 tons as against 650,000

tons by Chile and 200,000 tons by Perd.

At this time Bolivia does not produce sufficient concentrates
to justify the establishment of a copper smelter whose minimum
economic scale of plant is about 30,000-50,0C9tons of blister
copper par year. A very promissing onportunity, however, exists
for inecreasing veeovyus throosh an incerase in exploration
effort. After adlifiiial reserves have been found Belivia should

consider the instellation of a smelter.

A smgll interim opportunity exists for the production of
copper and copper alloys. The copper produced would be used
to supply the domestiic market; the copper alloys would be a part
of a nen-ferrcus alloy complex. Abcut 10% of the copper 'n con-
centrates precently produced in Bolivia is in the form of native
(uncombined) copper vwhich ceouid be separated by flotation at the
present nills. Native coprer which is nearly the equivalent of
scrap, could be meltcd and fire refined to produce copper metal
of adequate quality Tor the production of 2lloys such as bronze

and brass.

It would not, tc suitable for electrical use. As the pro-
duction of concentraie: :2reases end edditional amounts of
native copper are sepersied, a small electrolytic refinery pro-

ducing 1,000 tons to 3,000 tons per yecar would probably be
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Justified. This refinery would convert the fire refined native

copper to electrical grade copper.

There is elso a potential opportunity to recover copper
from oxidic copper ores. Most copper ore bodies that outcrop
have oxide copper zonss at the surface above the massive sul-
fides. These exidized orec cannot be concentrated by vhysical-
chemical benefication methods such as flotation but instead
must be leached witn sulfuric acid and the coprper recovered
by electro-winninz the metzl Trom the coprer svlfate solution.
Electro-winning copper from tie solutions will result in high

purity copper suitatle for electrical use.

¢c. Zinc

Eolivia currently produces abous 26,000 tons annually of
zinc concentrate, The reserves of zinc are estimated at
1,210,GC00 tons, proven &nd indicated, with an additionel 2.0
million tons inferred., %e 2stimate that Bolivian zinc reserves
are sufficient to support the present level of mining operations

for about L0 years,

The construction of an electro~-wining plant to produce zinc
metal in Bolivia is in the Planning stage. Althiough zinc smelt-
ers in other producing contries have in recent years experienced
losses, our analysic has indicated that the world market outlook

for Zinc is promising and that a Bolivian smelter would benefit
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from an improved market. The prcduction of electrolytic zinc in
Bolivia should also generate opportunities for die casting and

galvenizing, which are the rajor uses of zinc metal.
2. Production of Ferro-Alloys and Hon-Ferrouvs Alloys
a. Ferro-All~ys

The high volume ferro-alloys zre ferro-manganzse, ferro-
silicon and by product silico-menganese; ferro-chiome end
ferro-niclel are also ismportant. Ferro-alloys of ma2lybdenum,
titanum, tungsten, vanadiux and columbium are produced in much

smaller guantities,

Jolivie lics known resourcss for the production of frro-
tungetan and ferro-sijicon., Dlotentisi resources for the pro-
duction of ferro-naazaress ere also xnovn to exist in Polivia.
Iimxever, the manzcnec: Lo iron ratio may not be sufficiently
high to precduce all the conmoreial geodes of ferro-mangenese.
Bolivia also hec shovir,s of nickel, melybdeium and titanium
and 2 pessacillty of vanadium associsted with urenium. IF
comercially exploltible ouantities of these minerals are found

in Bolivia firro-alicys could also be produced from them.

In the Andeen Subregion Chile is the only producer and
net exporter of ferro-elloys. The Andzen market imports anproxi-

mately U4,000 tons to 5,000 ions of ferro-alloys per year.
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In other South American countries Brazil and Argen“ina
Produce ferro-alloys; of the two only Brazil produces o full

range of ferro-alloys.,

This analysis indicates that an oppcortuniiy exists for
Bolivia to produce ferro-alloys to export to the Andean mariets
and also to sel=cted South American countries. The opportunity
for Bolivia wculid probably be in some of the high value ferro-
alloys, particularly those vhere the raw mosarial is a large
part of th= value of the ond product end vhere the ferro-alloy
metal would be aveilel: in Rolivia. Examples cof thece may be
ferro-tungsten, forro-msnganese and possibly ferro-nickel,
ferro-rolyidenum and Jerrvo-vanadium., The producvion of alloys
such a3 fervo-silicen do not reprasent promicing cpportunity
since the cost of the rav materials (i.e sand and iron ore)
gre a small proportion of the totsl cost. It may be nccessory,
however, to produce ferro-silicon in order to provide a line

of ferro-alloys.

A small 5,000 ton to 6,000 ten ferro-alloy plant would
require a copital investment of zhout US$ 1.5 million Tor tne
plant faciliiiez, A ferro-alloy plant is normally easily expand-
ible by adding furnaces inaividualiy, As a result a small plant
could be instziled initiz?ly and subsequently expanded as demand

for the troduct ri~zs;,



The profitabilivy; of e small ferro-allov plant would be mar-
ginal if it produced only the high voluﬁe, low value (US$ 1LO -
S$ 275 ver ton) ferro-alloys such as ferro-silicon and ferro-
mergausse . unless power costs were very low {i.e. in the range
of 5-9 mills per kuvh), On the other hand, if high valuz ferro-
alloys based cn Dolivian raw materials were produced such as

Terro-tungs*ten the facilitics weuld be very profitable.

In sumuery the production of ferro-aileoys in Boiivia re-
Presents a very a troctive opportonity., Its viahbllity heowever,
would devand on the muriat for shecific ferro-allo;s rsnd cn the

aveilability in Dolivia hish value raw materials. With the

f=e

exception of tunzsten, < wre is no sigmificznt loss in the
value of metels zuch oo mancancse, nickel vanad om or titanium

i they are converted to ferro-2lloys instead of to pure metals.

ince tungstien can te ewsily upsvaced te povder:d metal and

[a3

cerbide, the test avhroazch would be to convert e portion of
tungsten to ferro-tungsten but only if it reprrsented one of
a number of ferro-alloys produzed. The instellation of a ferro-

alloy plant to produce only ferro-tungsten woulu not represens

the most attractive alternative.
b. HNon-Ferrous Alloyé

The variety of non-ferrcus metals availeble in Bolivia sug-
gests the possibility ol procucing a broad range of non-ferrous

alloys such as = widc vrriety of solders, bronzes (both tin and
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phosphor), tin and lead Babbits, white metal alloys, low melting
alloys (bismuth), tin-copper, zinc, cadmium, nickel, and leed
electroplating alloys and pewter. The viability of this project

would depend on the market.

Accurate statistics on the market for non-ferrous alloys
are difficult to obtain. Our analysis however, has indicated
thet the market in the Andean Subregion is in the order of
US$ 1.0 million per year and in the LAFTA area US$ 4.0 million
per year. These market figures arec subjecl to confirmation,
It is probable that Bolivia could supply part of the Andean
market, although Pert produces many of the same meials which

are basic to non-ferrous alloy production.

The World market for non-ferrous alloys is large relative
to the Andean and LAFTA markets. To enter World markets, how-
ever, would involve replacing traditional supplies which may
be difficult. The ©in and bismuth based (high value) alloys
would have better possibilities to penetrate the Viorld market

than lower value lead and copper alloys.

The availability of tin metal, silver, antimony, zinc,
lead metal, and bismuth places Bolivia in a very favorable
position to produce non-ferrous alloys. While other countries
produce many of these metals, very few produce both tin and

bismuth which are the basis for the high value non-ferrous

50



alloys. Ancther factor which should be taiten into consideration
is that a certain volume of by~product mixtuvre ~f meotals will be
produced at the Klockner gmelter which will either have to be
refined or converted te uscful alloys by appronriate primary
metal additions. Retining of these mixtures would probably hav
to be conducted in Morope and, therefore, the by-procuct value
would be low., A teotter alternative would be to utilize the pro-

ducts ia alloyv rarulaclursz,

The ¢ld letabel or Perd smelter with adoitonal capital in-

vestment could probably prcduce non-ferrous alloys.

3. Exploraticn

Cur annlysie ko2 indicate? that lorge opportunities exist
for Bolivia io increase and nspefully discover higher grade
réserves and place dencstlis of tin through intensified explo-

rasion. OSimilarly ve are ootimistie “hat o w2ll plonned

exploration program vortd have a good ;probebility of rinding
additicnal roscerves of copder, antimcny and bismuth snd perhaps

nickel, molvhcenun {c¢iLen aszsoeiated with coppery, vanadium

(often found with uvrsnima) and rutile.

Uranivm exnloration is of particurar interest since demand
is expected to increase L, 500% over the next ten vears. Present

consunption is 12,000 tons per year of Jaog and it is forecasted

to increase to 63,600 tons by 1550; the accumuiztive demand during



the 1970-1980 period 1is expected to be 363,600 tons. World re-

serves are currently about 763,600 tons of U308, adequate for

only about 15 years.

4. Marketing

Government controlled Bolivian orgasnizations have had ex-
perience marketing concentrates but not in marketing metals. In
the near future ¢s snelting capacity is installed Bolivia will
be marketing tin, bismuth, antimony metal ¢nd oxide, zine, and
perhaps tungsten. Tin, lzad and zine are relatively easy to
market since they are sold on the London Metal Exchange ccmmon
pricing basis. The significance of this is that any new or
occasicnal supplier can expect to obiain the same price as a
traditional supplier. This is not the case for antimony, tung-
sten, and bizmuth nor would it be true for non-ferrous alloys.
The morket for these metcls has been traditionally supplied by
a limited number of producers who heve estoblished over a long-
period of time close customer links end who compete more on
service, qunlity, «=r.d product variation than on price. They
recognize 2 mutual sell interest to maintain e common and
stable pricing policy. In other words, they recognize price
leadership by one or two companics and stockpile material, or
very occasionzlly ration it, ©s necessary, giving only limited
discounts from o recognized and consistent world price, as in-

dicated by the supply demand belence.
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In the late 1950's and 1960's, a number of new suppliers
of antimony entered the market who, for various reasons, were
either uninterested or unable to establish permanet relation-
ships with customers. As a result, these companies offered
metal purely on a price basis, obtaining for their antimony
metal whatever price was available at the time; this was a
"free market". On most occasions this meant selling the metal
at a substantial discourt fvom the existing producer price,

Cn very few occasion~ did 1h2y receive a price near the pro-
ducer price and only in 1979 was the price at which the

antimony metul was sold esbuve the producer price.

In the case of bismuth a free market has been reportad
by the Lietal Bulletin of ILondon &s of January, 1969, although
the market probaly existed two or three years before this
date. Such a market does rot presently exist in tungsten but
should Bolivia begin to produce and 3011 an upgraded product
such as hydrogen reduced powder or tungsten carbide, this will
creste a frec market, unless permanent customer contacts are

established.

Our experience indicates that free market price has gen-
erally been 20% to 207 below the producer price (except in
bismuth). In practic ; .12 discount has probably been closer
to 15% since, as reriionca earlier, producers do in fact

discount prices to their better customers during periods

23



when the market is soft. This would not be reported in the
Metel Bulletin. It iz reasonable to assume that & similar
discount would develop in tungsten if there were spot sup-

Pliers.

Table 3 indicates the effect on 3olivian revenues from
free mark2t discounts for Antimony, Bismth, and Tungsten.
Assuming that Bolivia sells 6,000 tons of entirony,Y0D tons
of bismuth and 2,000 tons of tungsten, the loss in revenues
wouid be UZf 5.1 million if the dizecount ie 15%, US$ 3.4 million
if the discount is 10% and US$ 2.6 million if the discoun’ is

7.1/2%.

B. NON-MITALLIC MINERALS

Cur analysis of resources, markets, and minimum economic
scale of plant and technology indiceted the following opvortu-

nities,

1) Constructicn Materials
2) Glaas

3) Ceramic Tiln

4) Magnesite Grain

5) Asbestos

6) Vitreous Plumbinz

Other non-metallic minerals and their derivative products

vere eliminated from further consideration for a number of
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TABLE 3

LOSS IN BOLIVIAN REVENUES DUE TO FREE MARKET DISCOUNTS

Sales Revenue

at A.D.L.'s
Volume Projected Revenue with Discount
of Metal Levels of 15% 10% T7-1/2%
Metal Long Tons  Producer Prices (Us$) (Us$) Us
Antimony 6,000 6,62%,000 5,552,000 5,961,600 6,120,000
Bismuth 400 3,840,000 3,264,000 3,456,000 3,552,000
Tungsten 2,000 11,600,000 20, 400,000 21,600,000 22,200,000

34, 46k, 000 29, 316,000 31,017,600 31,872,000
Deduction of

5,148,000 3,446,400 2,592,000



reasons. First, in some cases Bolivia does not have a mineral
in sufficient quantity or quality to jdstify commercialization.,
Second, a large number of non-metvallic minerals are low in value
in relation to bulk eni, therefore, are rarcly shipped long dis-
tances hut rather serve the local market. This group of non-
metallic minerals includes cement, gypsum, brick, block, sand
and gravel, and rocks. Third, in some cases Bolivie does not
have any advuntage in availibility and quality of specific
resources over otlizr Andean countries. Tourth, for some non-
metallic minerals and derivative products the markst was not

sufficiently high to justify a minimum economic scale of plant.
1. Construction Materials

The constructicn industry in Bolivia and throughout the
world s the largest conswier of meterials, and products manu-
factured by the non-metellic minerals industry. The basic
materials used in constiructicn are sieel, cement, sand gravel,
and rocit. They are u.:d in both crude form and also es mejor
constituents in floor tile, plaster, pipe, mesonry, and other
specialty building products, with the exception of certain high
value added non-metallic mineral products (e.g. glass, ceramic
were). Most construction products have relatively large bulk
and low value and freight costs are a major elemeut of final
costs. This indicctes that low value ceonstruction materials

for the most part must look to the domestic market for their

1
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RESERVADO

principal outlets, with export markets teing incremental markets.
This is particularly true in Bolivia, wvhere freight costs to
marxets outside the country are relatively high and most construc-
tion products have low value and are readily available in neighbor-

ing countries.

It is quite likely that a number of opportunities are avail-
eble in the construction materials field. ‘The construction in-
dustry is highiy comnlex. Tt involves the non-umetallic minerals,
forest products, stezl, aud cherical industriscl sectors. Many
of' the products ol construcltion can be made of a nunoer of dif-
ferent materials such as wecod, steel or concrete framing;
plastic, clay or stecl pipe; wood or metal windows and doors.

As a result befnore w-ny opportunities are identified in this area
8 careful examination must be made ol markets for construction
materials, projecting demand, on the one hand, while noting the

likelihcod of stbstitution of one material for another, on the

other hand,
2. Glass

At present Bolivia's demand for flat glass i%; appro’ima-
tely 2,500 tons each year; by 1974 this market is expected to
grow to 4,0CO0 tonz. Our analysis has also indicated that it may
be possible to export fiat glass of a tnickness greater than

Y mm and specialty glasses to the Andean Subregion. On this
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basis, there may be an opportunity to establish a glass plant in
Bolivia to supply the domestic morket and rerhavs segiierts of the

Andear. merket.

Belore this opportunity is implenmented, however, a detailed
study should be condusted to investipnie facters svsh as tre
market in Bolivia a:.i other countries in the Andean Subregion for
glass of difrer:nt 41 ¢rnesses and srecialty glasses, the type of
pProcess to be utiiirod, ard rnanulzcturing costs. Of critical

R

importence vould Lo the sulection of e procets, Two processes
seem appropriate: the I'orcault and the Pitbﬂxwiﬁproce:sos. The
Forcauit process is usad in othier Andean countries and is rela-
tively dnespenzive to inghall and sirnie to operete., The pro-
blem with the Forcxils Process is taat b dees nos 2fTiciently make

glass with a thiciness of more “aan Y:zm,

\
he sccond proczcs, tha Pittsourag’nrocess, is rore modern

and ragquircs larger investaent ang grzoter producticn volune to
be concinic than the Forcault broczss. It produces better glass,
however, vaich could bhe exported to the other Andecan countries.
Such an export market is esszntial to make this project viable,
The fecttha! Dolivia w-.uld bHe the only country in the Andean
Subregicn produeing Fittsourg, glass could result in the export

of the thicker glasies s vell ag in the qualivy sensitive very

thin glasses.,
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Starting with a glass industry oriented tovards supplying the
omestic market its requirements and perhaps the Andean market
with certain types of lass, the industry could *+hen he enlarged

-

to provide specially zlass=s and perhaps insulating window glass
and high quality silica sand, if it is availahle, to the otuer
Andean countrics. Snzcialty glasses could be prcduced in o plent

utilizing either the Forcanlt or Pittsburg process.

3., Ceruamic Tile

The current market for ceramic *ile in Bolivia is approxi-
mately 750 matric tons; by 1974 it will grow to 1,100 tons and by
1635 to 3,750 metric tons. n the basis of the Bolivicn market
alone *lere apnears to be an oprortunity for the establisiment of

a tile plant producing 1,700 ni2t~ic tons per year.

There currently exists a nunh=r of tile plants in the other
Andean counvries. Thege lants are capable of expanding to sup-
Ply the local needs. Taz ixduvstry in the other Anieen countries is
characterined by heavy coametition and are relatively quality cons-

cious. As a result cof these fectors, export possibilities for

this industry are remote.

4. Magnesite and Refractory Bricks

A very large world mariket exists Tor high quality magnesite
grain, which is megnesice rock fully venefitiated and burned to

drive off various elements.
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World markets can casily absorb 10,000 additional tons of
this product for use in megnesite bricks, whose demand is growing
in eddition, the Andeun Subregion also represents a market for
magnezite grain since thair requirements which zmount to aboutb
9,000 tons each ;ear are nearly ertirely imported. Chile and
Perd are the largest faporters each accounting for about 3,000

tons.

The succasa of *“his projcet will primnrilyv dzpend cn the
J N T

whe beneficiation

b

quantity of the mineral resource, *he dezipn o
Process so that it nrovides <the proper material for the burning

process, and the d2sign of the burning process.

At miis time, our anclysis has indiceted that the opportu-
o2 relrochory brick for {he world market
is not very rpromising, The bigmest and more cophislicated users
of this product arount the vorid prefer to purchase mzgnesite
brick frow fivies suck as Ferbeson VWelker and Loba-Groen who
Provide highly technienl services as pars of their seles effort.,
Perd, Coleombia aad C Sle 2ll heva an establiched industry pro-
ducing refractory cricks., Cclombla imports a small amecunt of
magnesite Lrick bLut the existing industry is expanding its faci-
liti2s so as to climinate thege immorts, It would thus appeer
that the establishment o7 a refractory brick plant in Dolivia
could not be bascli on finding an cypors markes for its producs
in the Andecon Fubregion but would have to denend on the domestic

market,
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Bolivia currentiy consumes approximately 2,800 tons of non-
magnesite retractory bricks per y=ar. This demand is supplied by
the existing local industry. The demand for refractory brick in
Bolvia is expected to grow to 4,300 tons by 1975 and 5,000 tons

by 1977.

If facilities for the production of magnesite refractory
bricks are established in Bolivia, the excess production would
have to be gold in external merket. Alternatively the establishment
of these facilities could wait until the Bolivian market is suffi-

ciently large to Jjustify a minimum economic scale of plant.

5. Agbhestos

Over 75% of the world demand for asbestos Tiber and over
90% of the demand in South America is used in cement asbestos
products. 1Mo types of asbestos opportunities were studied:

asbestos fiber, and asbestos cement Droducts.

Beccuse of the ashestos resources available in Bolivia there
may be a very large opportunity for Bolivia to become a signifi-
cant supplier of astestos fiber to the world market. The major
market for asbeztos is in cement asbestos products. These pro-

ducts use asovestos grades !, 5 and 6 which have an average world

[

price of apprceximately USh 200 per ton. The markets for the

longer fibers 1, 2 and 3 are heavily criznted towards textiles,

papers and specialty prcducts. The price of these products are
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declining in the worid market where there is excess supply. There
are also significant health implications to the use of grades 1,

2 and 3 in products for human constmption,

Our enalysis has indicated +hat the most premising opportu-
nity for Bolivia in asbestos fiber wouid be for grajes 4,5 and 6
which are wused to wanufacture asbestrs cement products. DBetlore
this opnortunity is redized, however, it must be proven that the

ashcstos minzral foond in Bolivia ig sultable Tor the mamifecture

of cement esbestos products.

The opporturity for the runufacture of asbestos cement pro-
ducts will depend on the auality of the asbestos minersl avail-
able in Belivia and on the merket potential for these products.,
Even asswiing that the quality c{ Bolivicn asbestos is suitable
for the mannfucture of asbesios cement products, our analysis
of the merket for these vroducts has indicated that the oppor-
tunity is not very preimizing,  Alithe other Andcan countries have
sufficiont capa-ity for the manufuacture ol asbestos cement products
to sanisfy their domestio nceds. The possidlity of exporting as-
bestos cement products to the world market is also not very likely
since transport costs would be prohibitive and suffiecient capacity

exists in the major markets to satisfy their local needs.

In Bolivia a cement sshestos factory with capacity of 13,000
tons commenced production in Cochabamba in 1970. This factory

imports part of its asbestos fiber needs, It is of suffieient
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size to fulfil local requirements for the next few ywars.

6. Vitreous Piumbing

At prezent Bolivia irports zhout 6CC tons of vitreous plum-
bing ecach year at : verage cost of Ul$ 590 par ton. We expect
that by 1973 cemanc w1l be 925 tons and by 1565 ahout 2,900
tons. Cur ex:rience pos indicated thut the minfmun required
capacity is copreoulul.nty 2,060-5,000 tons per vear, depeniing
on the kiln. As & :.003%, the Belivian mavket will not be suf-
ficiently lorge 1y joalilfy a wicwauw ecenanie sceol? of plant Tor
the nont £ Lo 10 years, The “imediase ectabiishment of vitreous

.

plumbing Tecilities would neeld to ewzort their encess production

until Dolivian demend roce to meot capacity.

Qur enalysic has indicabed thae’s the other Andean countrics
have an exc:zss capacity of ctooul 5,000 teas per yecar, The nocsi-
bility of experting to “he Andean Su rerion, therefore, is limit-
ed until abont 1273-197h when conzelty will be revehly in balance
with dzpand, Tt is ob 4ot point thot perhaps an ovportunity
ney c¢xist for Relivia bo estahlich o plant vhich would supply
botn 1he Loliian a7zt wnd perhaps the andean Subregion.

It mush be noted, houcver, that 17 plankts in the other Andesan
countries expand tleir 7 oilities Bolivia would find it difficult
to compete ond thw wiian sovld have te depend on a Bolivian mar-

set insufficiently 1oy to support the plant.



C. METAL WORKING

A significant number of opportunities exist for the estab-
lishment of metalworking manufacturing facilitesiin Bolivia.
Tables 4, 5 and 6 present the oprortunities identified by our
study classified according to whether they show high promise
(Table L), medium prcmise (Table 5), and low promise (Table ©6).
The tebles also indicate whether the opportunities focus on the

Bolivian or Andean rarkets,

The markets for wy:btolworking products will probably be li-

mited to Bolivia, lne fAndean Subregion, and the Cuenca del Pla-
. 0y - ) . . .

ta area. A number of cpportunities we have idenfified will be
solely for the Bolivian market by virtue of counter competitive
transportation economics (low velue per weigni) or a well estab-
lished industry in the other countries. Others can supply the
Andean cr pocsibly the Cuenca del Plata ccuntries., It is doubt-

ful that there will be attractive markets for wrought metal

products beycnd thesce two gepgraphical creaa,

In the long-run the prosperity of these projects will
depend on establishing a steel sheet wmill end facilitics for
the rclling of shopes such as angle, channel, and wide flange-
beams. While it Is possible to supply the Bolivian market with
products using drportel shapes and sheet, the export of pre-
ducts, where sheat und hapes represent a significant portion

of total value, woull te difficult.

6h



TARIE &4

——

HIGH PROMISE METAL WORKING OPPORTUNITIES

NABALALC Code Abbrevietaed Preduct Daseription
E14.06 Engines®
8L, 20 HoistsP
G0.14 Geodesic Trstruments?
&l 56 Mireral Crushingb
84,11 Faas and Tlowers™
87.01 Trectorab
82.05 Interchangeable ToolsP
62,11 Piston Comprassors®
84,62 PearingsP
54,10 Purps?
8L,45 Machin:s Tools?
84.63 Powver Transmission?

a. DBolivian Market Criented; Andeon Subregion Supplementary Market.

b. Andean liarket Oriented; Perhaps Supplemented by other Markets.



TABLE 5

MEDIUM PROMICE METAL WORKING OPPORTUNITIES

NABALALC Cede Abbreviated Product Descrlption
84,41 Sewing Machinas?
34,23 Leveling & Tixcavating?
8L.30 Food Mucninery®
82.03 PliersD
8L, k7 Wood [Flastic MachineryP
£5.05 Hand Tocls/Electrical Hotor?
84,49 Motorized Hand ToolsP
13.32 Muts and Dolts®
84,51 Tvnewritors®
73.25 Wire Rope and Cable®
82.02 Hand Saws and sladesP
83.15 Demestic Refrigerators®
8lh,1h) Industriel Ovens end iurnaces?
65.11)
73.18 Tubes and Pines?

a. Bolivieci Murket Oriented; And:san Subregion Supplementary Market.,

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



TABIE 6

RESERVADS

LOW PROMISE METATL WORKING OPPORTUNITIES

IABATALC Code

54,37
£83.15
2.0k
83.c2
83.01
73.21
82.11
3.1h
73.10
8h.2ok
73.36

82.01

Abbravistsd Product Descrivtion

Vleaving and Knitting Macnincryb

Walding Rod”

1land Toolsb(not included elsewhere)
Door MHardwarce®

Locks and Padlocks®

Iron and Steel Structures®
Razors and Blades®

Iron Wire®
Ferrous Bars®
Agricultural Equipment®

Stoves Cvens®

Hand Tools for Agriculture and
Yorestry®

a. Bolivian Market Oriented; Andean Subregion Supplem=ntary Market,

b. Andean Market Oriented; Perhaps Supplemented by other Markets.
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A number of the opvortunitizs idenfified in the metalworking
sector are small. Typically a project at full production will
have sales of about Uiy 2.0 million and will requive an invest-
ment of US$ 0.3 millior; it will have a lakor force of about

20,

(&3

As contracted with petroleum, chemicel, and similar process

flow induetries fov

gconomies of scale exist in the metalwork-
“ing industry. Excentions ray be products whose manufaciure use
& tunnel o. continous pores.ein enomelling line such as refri-
gerators, stoves, waching machines and bathtubs. A2Also, if an
internal conbustion eagine plaut is installed in Bolivia, the
application of an automatic machininzg line mey result in some
econormizs of scele. In generan, however, the cooncmies gained
through lrrger volume will be limited i the distribution of
fixed coste such as marzgement, land, building, maintenance

and rescurces over a luarz2r production base,

In order to goin some of these economies as well as the
externel econsmices possible through the use of cowmmon services

.

purchased from ouvlside along with economics in +he use of
infrastructure, it can be desirable to corbine small projects

into lerger ones or even into metalworking complexes. The

following irdicate three possille complexes for Bolivia:
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COMPLEX I - Tractors and Power Transmicsion Eauinment
a) Engines and Compressors

b) Tractors and Forklift Trucks

c) Agriculturzl Implements

d) Trucks and Trailers

e) Power Transmiscion and Material Handling Equipment

COMPIEX JT - Mining and Relaoted Equiyment

a) Miner:zl Crusking and Screening Lauirment
b) Pnevmatic iining Eawipment

¢) Grain Crushing 2.4 Scriing Equipnment

&) Vood Treatms..’ Donipment

e) Pressure Vessels

COMFLEL II1I - Mccehine Tools
a) Stecl ¥Working Tools
b) Stone Vorking Tools
c) Vood eand Piastic Tools

d) Accesorics

D. ELECTRICAL-ELECTRCITIC

. . .

Tnere ore several significent opporsuunities for Bolivia to
manufactur: elestrical and clectronic goods for the Bolivian and
other Andear merkets. Ag iadicated in Toble 7, we have identiried
fou opporturities - wotors and transforwers, insulated wire, switch-

4

gear, and radio r

'

scaivers - as having high promise. Tour more

Q



CLASSITICATION OF OFPORTUNITIES
ELRCTRICAL-BL=CTROIIC SECTOR

Hiogh Promige

85.01 lioter cnd tvansformers
85.23 Tnev otad Vire

85.19 Sultchaear

85.15 Redic receivers

Madium Fromice

85.11 Mueneaces, welding equipment, ete.
&5.05 Domestlic appliances

€5.18 Copecitors

65.04 Storage buattaries

Lo Promice

85.13 Telephone equlnment
85.12 Heatine devices
&5.08 Starsing % ignition equipment

85.03 Dy collis

85.20 Lanns
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cpportunitics appear in the medivm promise bracket, and an addi-
tional five irndustries are rated as carrying low promise. Although
we have tried to rank these thirtecn opportunities in terms of
their relabive wesirsbility, the diffevences between many of thom
are slight and we recognize that other analysts might array them

differently. Certaily, several of them deserved further study,

and those of hipsh nremize shouwid be investipated first.
-

e

We belizve that motors, prosinly couplad in the same plant

rication of wire repre-

ﬁ
<
o
o]
=
)
&
)

with transformers, switchgear and

cent the three mest pronising cpportunities for Belivia. The
fourth ranked onportunity is based on the impiementation of a

radio ospeably plont, to be surpizrentzd by phorcgraphs, tane

recordey:, telszphouns roceivers, and finzlly celectronic compo-

Bolivian enterprise will have to b2 sble to meet the comre-
tition of the othe» Andean countrles in most of the opportuni-
ties thiet have been identified., Ve do nob expect that these
opportrunities, it iurslenented, will make an impact beyond the

Ancean market excedt mossibly in the Cuenca del Plata countrics.

sotie preducts because of the high transport costs associaoted
with low value per wnit of weight or bulk will be salezble only
in Bolivia, or cossibly Northern Chile and Southern Perid. And

gome products my be conrined to the Bolivian market by well estab-

lished manufacturers ia the other comntries,
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The initial investment for electrical onportunities is on
the average smaller than for most other sectors. The average
investment to implement a minimum viable plant is in the range

from U3$ 300,000 to US$ 500,000.
E. CHEMICLLS

Table 8 lists the opportunities we identified in the chemi-
cals sactor according towncther they are oriented to the Bolivian

or Andean market and acceoriing to their order of nriority.
1. Andean leriiel Orientied Osportunities
a. Titanium Dioxide

An analysis ol the market for titanium dioxide in the Andean
Subregion indicates that there will be a production deficit of
15,000 tons with a value of US$ 15,000,000 by 1:575. Sinece there
are no lmowm exploitable recserves of rutile and ilmenite oves,
the raw materiels used to produce titanium dioxide, in Colombia,
Chilc, Perl and Ecuadow, Bolivia is at no particular disadvant-
age in the production of this inrorgaric pimment. loreover, there
are indicetions tha® there might be deposits of ilmenite and
rutile ores in Bolivia. Siace titonium dioxide is a high value
product cepable cof absorbing large transport costs and since the
minimum eermonie cecle o7 lant is in the range of 15,000 tons-

20,000 tons, the podustion of titanium dioxide from either
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T&OTE 8
RANKING OF CPPORTUNITICS
BASIC CHENICALS SECTOR

inrual Soles

Pailority Orportunity Tons Value (US$)
Andean Market Oric.' -2 Urnortinities
1. Titanium dlexids 15,000  £,800,000 20,000,000
2. TLube 0il addiiives - 8,000,000 -
3. Rarvhaises u,0,0 3,700,080 -
b, Sodirm cyanide 6,000  2,L00,000 1, 50C, 000
5. Zine oxide 12,002 5, 300,C00 -
6. Copper oxide 2,000 3,020,000 -
7. TFerric oxide 5,0C0 1,420,000 -

O ~

ok

N0 D

.L.O(.?‘l j L’l"nl_ Ovien '(-‘(]

1. 0,000 (rea)

15,C00 (A1)
2, Ixplosivag 15,030 ~
3+ Pharnaceuticnls - 1, 500,000
L. Soda ash  300{10 ;caq) 200,000
Caustic sol- S000(:MOH) €70, 000
Soaium silicete 2))3 0T, 000
(i 0-n0100)
5. Xanthates 6C0 250,000
6. Thosphatc 20,000 -
Fertiliver
T+ Shoe polich ) 0,000

1. Investment estinates Trom i

1

11,00, 600

1,000,0001

750,000

3-7,000,000 BT3

3,000, 0001

Projrcted

A5G
Lsruvo Bolivian
Dats Rerouree

1974 Ilmenite o
rutile if

cxiot

197k

1974 suirvhur,
eth;1 alebho?

1674 Hatural gas
armonia and
causlic soda

1075 “ine

107 Copper

1585 Ferric cxide

1273 Hatural gos

1973 Ammoniwﬂ
nihrab: fuel
cil

1272

Trona, sand
and lime

107% EAhyL aleohcl
1973 Suliurie acid
o -



doestic o imrorten raw materirls represents a very promising

ovportunity for Bolivia,

b. Lube 0il Additives

9.0

_.
w0
iy
=r

I.poru: of lube oil additives were aprroximatel
million in 1396C. "Mic amount is sutficient to justiry the estab-
lishment of &« lube oil adaitives plant. 'The establichwent of a
plant in Bolivia wodd reudre bthe rarticinalion of cne of the

major lube oil prelacie, is varboer would provide the basic

PP

rew materials whic: w74 hove to Le irmorted, the technclogy and
the licenses, and the tochnii ol assitance ord training that would

ha essentlal Tor the csuce=ss of this industry.

¢, renthates

In 1G£% Bolivia imported 320.3 tons of xanthates with a valne

of USy 154,500 the szmz year the Andean Subregion including

Bolivia importotl 3,330 toas wit. a vulus of U3¢ 2.5 million. By
1575 ve have mrojected demand at 8,10C tons and by 1975 at 16,0C0

tons. Yanth-tes are currentl: not »roduced in the subregion.

The m-st commui xanthate, ¥nich is used as a flotation agent

in the mining inductry, is sedium cthyl xanthate. Tt is produced
by reacting sciivi bldveside, ethyl zloohol, ond carbon disulphide,
Sodium hydrozice o0~ 0 alechel are currcently being produced

in Belivia ond o2l cleniphide sould eilther be imported or pro-

duced from iuported coual and local sulphur,
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Yenthates thus rave o1l the characteristics that would make
the manulactwe of this product of interest to Belivia. They
have value; the mevket in the subresion is sulTiecisrily large
to justily on cconemio -lzed plant:; and Bolivia has the major
Fart ol the resources veauirsd for their prodaction. The morket

PRWAK

for xanthates in Zeliria is also sufficiently larae o warrant

the esizdlichiant of production facilities,

d. Sadiunm Cyanide

Sodium cyanide is nroduced by reaching b-lrogan cvanide and

canstizc soda. The2 Lidrogen ¢ =iide is in turn produccd by veacting
naturel oos, anmonin, oand oir. ALl of these basic rew me*erials
In Bolivia or are expected to be available

tre aovrvoently avcllqble

in the nezy future.

An analyeis ol the merit of socium cyenides in the Ardecn
Subregion indicotis thet O, 505 tons were consuned by tle Andean
comatrien iv 100, voulaserting a valun of UsS 712,000, In 1975
it i crpechto? thot Uhe Andean Subresion will consune 5,000 tons

vith a valuz of Ul5 5,2 million ond by 1965 12,000 teos with a

At przgent there is no prodiction of sodiws cvanide in the

Ardesn couriries, Perd, however, has announcs? plons to maruface-

]

tureQ,C00 tons of sodivm eyardide by 1000, Although the stale of

- . N "v-.A’ N - - .
TrEr Lo s ot ettt s mlong navae not beon 11

mily detzrmined, it

75
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appears thet 6,000 fons of canecity are uader construction and

;000 tens are at the vlanning stage. The extent of this orvor-

(&%)

tunity derends on whether or wot Forii's plans are realizad. On

o

the one heard, 10 Pord hes a plant |} by 19373 it will have the capaci’y

-

to sunply the Andean Suirersion and theve will be no cppertunity

for Bolivia. Cn 1o —her hand, if reri's lans are noet realized
2

then a promisinz conor. ity exists in Relivia for the manuface

ture of sodivm cyunide,

e. Tuovganic Pipments

Tne incriunic pigments conzidered are zinc oxide, copper

oxide, and ferric ciloe,

1. Zine Cxide

v presert the rmerket for zine oxide in the Andean Subregion
is 4,500 toas per roor. Copacity is 5,900 tons with Colcabia,
(hil=, anl Terd hoviry manulacs. »ing facilitics. T4 appears,
therai'ore, +*hat “icve is sofficizit insiolled canacity in the

B

Arizen Sworeticiy bo meet exisiing regurenents.

The dererd four oine oxide in 1979 will be C,_PO tons and in

1525, 14,000 wens. T coped

7 15 not dincreescd in Coloubia,
Chile and Terd, theve will bHe a suppl;r deficit of 900 tongs
in 1275 and &,130 boas in 1935 ard fn opperiunitly will exist

e

thlisiment in Belivia of zine oxide production



. Copper Oxide

[N
[EN

Consumption of ccpper oxide in the subregion was 1,234 tons
in 1968. The bulk of consumption was accounted by Chile who
also hed the only installcd cepacity (200 tons) to manufac-
‘ure this product. Chile is also one of the werld's largest
producers ol copper., As a resuit, even thouch the production
of copner oride prevresents an onportunity on the basis of
the sucregicnal warket, Chile has the crrporative advantage

and it does not renrasent & prowising opporcunity for Bolivia.

Ferric Oxide

[N
e
[N
.

Conzumption of ferric sxide in the Andeen subregion was 1,670
tong in 1268, Of this amvamt 500 tons were produced within
the arca and 1,176 tons were imported. Production capacity

vas CEO tons anil was located iv Colombia and Chile.

We have projectetl viwe market for ferric oxide at 2,500 tons
< J

in 1775 and W, 700 tons in 1985. TT instellcd capacity does
not increasc the supply-demand defiecit will be 1,630 tons in

1975 and 4,000 tons in 1605, As a result, an opuortunity moy
exist »ver the longar ferm for tae producticon of ferric oxide

j g

in Bolivia for eyport to the fndeun market.

7
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2. Bolivian Market Oriented Opportunities

a. Nitrogen Fertilizer

A number of detailed studies have been conducted on the
feasibility of prcducing nitregen fertilizers in Bolivia. 'Jwo
of lhe more ccmprent  wive studices were performed Jor YPFB by the

Kellogg Compar:s aud by the Teanessee Valley Authority, both of

J
the United Sintes. Uiy reportsrecconniend the establishment of
a fertilizer cemrless o produce primavily ures and elso ammonium

nitrate, We are in begice agreenment with these recommendations

and hone that this project will soon be implemented,

b. Erplosives

A detailed study on the fuarsibility of producing explosives
in Bolivia was conducted for YPFR by the K:ilogs Cermany in 1965,
This study rocommended the precducltion of aumoniim nitrate end
fuel il cuplesive miztures Lo reploece ymemite which is current-
Ly uced vrimarily in the mining ndustry.  The cemonium nitrate
would b= coleinedl frim the fertilizer complex which will Le vro-
ducing this rorussi-l, Tle ove in general agreement with the
conclusionz ¢f o Fellopg veport end reeommend that this project

be impleriented,

¢. Pharmeceuticals

The current total market for pharmaceuticals in Bolivia is



about US$ 7,000,000 of which about

counted for by local production. BRecause of

%

8
‘i
J
P-:‘(j
‘f
AT, R\
=S
Pree |

Uss 2,000,000 or 38.57 is ac-

the cemplenity of

the pharmaceutical industry, it is immosible to identify specife

products that offer potential for Bolivian producticn withnut

conducting a prefeasibility study. On the cther hand, our expe-

rience in countries

duction should account Tor “2-00% of sales.

#iuilar to Bolivia indicates domestic pro-

As a result, there

is prebebly a wosoibilivy fur additional production in Rolivie

of between US§ 1.2% million to US$ 2.0 million primerily to

supply locel marxets. Thewr: is also a possibility that some

procducts could be exported te Aadean morkets but this would

depend on how the phermeceutical industry is programmed within

the Andesn Pact.

d. Soda Ash, Caustic Soda, and Scdium

Silicate

In 1966 Bolivia imported 1,023 tons of roda esh with a

ad

value cf USs

of

Us3 18',000, and 1,02% tons of sodiwa sil

value of U“?

tha

se prcduc

€0,970, 1,010 tens of coustic soda with a value

inate with a

“42,000. ve have projected the Bolivian market for

s in 157% and 19%5 as iollows:

1975
(tons)
Snda Ash 1,450
Caustic Sodsa 2,000
Sodium Silicate 1,600

79

1985
(tons)

4,300
5,000

I, 000



Belivia has the raw material (trona) rcquired to produce sode
ash. The soda ash can then be reacted with lime to produce caus-
tic soda and it can also te reacted with silica {sand) to produce

sodium silicates.

Bolivia thus haz en internal market sufficiently large to
support a small pleni for the manufacture of these nroducts and
the raw matarials they require., Ve rate this project as a good

opporuunity.

e. Phosphate fertilizer

Phospnate fertilizers are produced from phosphate vock and
sulpmzic ecid. Uunder ordinary cirmuasiances, we would probably

2

not reccrnond the ervablishe i of a phosphate fertilizer

plant in Zolivia primarily because Zolivia does not have zay
knowr exploiteble reserve: cf phosthazte rock. In the near future,
however, it anpears that there will Le larze quantities of sul-
phuric acid avallzble or walch there appears to be no marvket in
Bolivie ard little poazinhility for exmerting i preduct. Since
phesphete fertilicors ore preducad from sulphuric acid and phos-

phate rock, their production chould be further studied,

f. Shoe Pclich

In 19C3 about UIS £7,000 of shoe polishk was imported into

Bolivia. The lcesl rarket is sufficiently large to justify the



establishment of a small plant and represents a promising oppor-

tunity for the local entrepreneur.

F., TFOREST PRODUCTS

Bolivia's forest resources indicated that they are abundant
and varied. The woods of greatest export potential appear to be
mehogany, cedar, ochoc, walnut-tree and red quebracho. There
are, however, a multitude of other species which should also prove

exportable, especiallv to Argentina.

The forests of the other Andean countries are similar to
those of Bolivia with the exception of those of Chile which are
temperatc rather than tropical. Only Chile lacks the precious
woods found in Bolivia, mainly manogany and cedar. However, Chile
has many valuable woods of its cwn and thus it is unlikely to

import large quantities of mnahogeny and cedar.

]

The cost of transporting lumter represents a large portion
of the finished product in the final narket, therefore, it is
not probable that it will be possible for Bolivia ‘o export
standard wood products to the other Andean countries inasmuch
as they are capable of produning the same products at lower

cnst due to transportation savings.

Based on *the analysis of resources and markets and minimum
economic scale of plant the following opportunities have been

identified:
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1) Lumber exports to Argentina

2) Mahogany exports to the United States

3) Specialty papers

4) Quinine

5) Pencil menufacture

6) Low priced wooden furniture

7) Other svch as high gquelity artistic parket flooring,

wochen brushes,and the production of srtistic wood
products,

1. Luaer Expevts to Argzntina

Unlike the Andcan countrics, Argentine has insufficient
forest resources and clso lacks the preczious species found in
Bolivia. Therc apnoazs to be poteatial for increased exports
from Bolivia to Argentina, of both construction timbers end
precicus woods. Ir order tc serve this market Bolivia would
heve to tecome mere competitive then it is currently, because
of ths increasing competition in this warkast feom Paraguay and
Chile. Ochoc, the most abundant species in Bolivia, wculd re-
present, a source of low cost timber for the Argentine market.
Trhere ere proileirz that would nesd to be solved, hcwever, in
the proczezing and use of this wood. It would have to be dried
end parhaps treated with wood presevvatives in order to be of
accepuvacle fguality. In oar opinion, ochoo can be produced at
a cost which would mske it competiti-re with iwported pino arau-

caria =nd pino insigne,

62
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2. Mahogany Exports to the United States

Bolivia's geograyhical position accounts for exceptionally
high cost of transportution of finished precducts to market. The
cost of exporving mohogany lumber o the United States frem Bo-
livia, for cxample, r:onges from US$ 115 to US$ 125 per thousand
board fzet. Tiis corpares quite unfavoravly to the cost of
shirping lumber from Southeeast Asia to the Unitzd States which
is about US$ 0 per thouscnd board feet. Due to the abundance
of timher avallability in Souteast Asia and lcw costs of pro-
duction oad of transpertaition, it is expected that Bolivia will
have diffi ity competing with ncn-precious woods from Southeast
Asia in botl the U.S. and Eurcpean nzrkets. Africa also has lower
ccsts as well as a Lreader marxet for more wood spzcies which
Permits luver extraction costs and in cddition it receives pre-
ferential teriif treatment i European markets making it extrem-
eiy difficult for Rciivia to compete In Luropcan markets. In
addiinn, most of the eiopcrts from Africe to Furone are in log
for rpermiting Buropesan countrizs o meanufaciure lurzber them-
selves in prceesses vhich provide hoth economies of scale and
high yield production from the logs as well es utilization of

the by-prodvets cf iumber and plywood manufecture in the form of

ccmposition bouard products.

Africen mahogany is widely accepted in Furope and it is

available at significantly lower cost thun is tropicai American

€3



mahogany. For this reason very iittle tropical American mahogany
is currently used in Europe. Most of the use is in the United

States.

Bolivia has been in past years exporting mehogany to the Uni-
ted States. The U.S. market for mchogany is primarily the furni-
ture m=rket and slylz trends in recent years have been away from
the use cf mehogany. If mahogeny romiins a precious, high cost
wood it is quite unlikely that style changes will crcate strong
demend for Pelivisn mahogouy sufficient to Justify the estebiish-
me..t of a major inervar: in saw-mill cepacity in Rolivia. If,
however, the cost of rclogary delivered to the users in the Uni-
ted States can he redued by U3$ 80-100 per thousand board feet

whe lowar price m w.31 indtize sufficient eypansion in th

u.. /

use ol mchogeny to permis »edid erpansion of Bolivia's incdustry.

Py

We have examined the cost of producing end delivering maho-
gany to the United States from Belivia and have zscertained that
veod cccts mizht be reduced by sveul US$ 30, wransporisation
costs by USS 10, manelacharing coss by Us$ 10, and wholesale

costs in the U.S. by perhaps as mu:ch as 8% =0,
3. Encclolty Pepers

One brocd area of oy ortunity for Bolivia has importance in
terms of the Andean war:st, This is the production of specialty

papers vhich weuld inc_ude cigarrette raper, filter vaper, glassine,
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consider tissue as well as some production of legel papers, checks,
tickets, title papers, etc. Altikough the import dats for Andean
countries are not sufficiently precise to indicate with certainty
the quentities of these special paper grades that are imported,
it apvears that there ig sufficient volume in the five Andean
countries as a whole %> Justify the establishment of a specialty
Paper miil., ¢&uch a mill makes particular senge for Bolivia since
it would produce {he higheet value peper; paper which can absorb
the cost of transport, It is also a grade of parzr which is
normaly made in small rilis; s, Bolivia vith a saell mill
could be compztitive in the exoort market. Ve recommend that
Bolivie consider the establisiment of a specialty Taper mill with
a capacity of 10,000 to 15,000 tous Per year, poermitting annual
sales of US$ 3 million to USL 4.5 willion. Our preliminery in-
vestigation indicates that de=mand in the Andean countries fer
these specicl erados is probably less than U3$ € million to

U3$ 8 miiiion. lleverihe less, this investigation incdicates that
thare may well ba already cuificient damnnd +o provide the US§ 3

million to % million sales volume required of the proposed plant.

ihe specislity paner mill would require an investient of
ebout U3$ 5 miliion. The investment cost is quite high relative
to the volume of vaner Produced, and the high cepital cost burden
accounts in great part of the cosht of specialty papers., Specialty

papers also require e great desl of labor in stacking, cutting,



and counting the types of paper produced. The proposad plant
would employ between 150 to 250 people. Reportedly, Chile and
Colombia are also interested in the establisihment of specialvy

paper mills,

The pulp of this prorposed plant woald be imporied and thus
would yermit Bolivia {o get into paper production with a minimum
of investment. Ve do not recommend the 3steblishment of a pul
mill to provide the muln for the specialty neper mill bacause
the economies of sceale reallized in specialty pulp production ere
so great as to make it much less costly for Bolivia to import the

pulp than to manufacture it witiain the country.

4, Quinine

"he Jourvh mzjor opporiunity ideniified in the course of our
study is the productior of gquinine fvom chinchoua bark. The exist-
ing capacity in Bolivia is now beinz evpuiaded which would permit
utilizetion of 700,000 kilos of bark rTar year and rzcently Boli-
via has cnacue? legiclution vrohibicing the expert of chinchorna
bark. Quinira produstilon is extermely profitable since the value
of chinchona bark is now about U3} U0 a kilo and the cost of

.

extracting quinine is very low., The cost of shipping quinine is
insigaificant reletive to its velue; in the order of 1% of the
cost of the product delivered in Burcpe. Because the native

caincona bark resource appesrs to be close to liquidation such
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that the available supply may be unsufficient in a few years to
rermit ih2 existing industry to cperste at capacity, we reccowrmend
that Bolivia szeek to est2blish chinclhena plantations. It is our
understanding thet relstively few arsns in the world are cepadlie
of growing hish valu: chincliona bark and, thercfore, Solivia

should expleis this :otential.,

5. Other Curortunities

The other opportunitics identified in “he Torest products

ndustrial development.,

=
=
]

sector provide a move limited bvasiz fo
Pencil manuTacture, Tor exxiuple, apnears to be an opportunity.
Vhile the demand for nznciles ia Rolivia is not sufficient to

Justify o penecil fobricatlion plant, the demand in the Andean

countries as a foup anpear to b sufTiclent, It is believed that

&£

Boiivian wood species would be suitanle for manufacture of an

=

edequate poncil cuch as tlab curienitly imported frem Brazil.

7

Ve thereicre rceomeng that this proj-ct be investicgated further
especially since renz-t=dly two moneil wanufocturing macaines

are elready In 2o77via Lub which, for undisclosed reasons, have

nct been eble to ot into producihion.

There also eprcar %o he oppcrtunities for the production of
low rriced wooden furniture in Beclivia as well as verhaps the
<

producticn for export of high gnality artistic varquet floc:i'ing,

the production of woolien brushes produced »n a very small scale

~
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fer demestic consumdticon, and the praduction of artistic wood

producis such as carved heads, ard the llke, wiich might he nro-
uced cn a factory scale for e.xpcrt. Sueh opnerhbunities c2ll

for facilities ~mich would ernlcy only aboub 25 people and thus

world not ropresent 1utor expansions bt would nonetheless merit

promoticn by trhe Boli-"an Covermment.

G. TCOD ITCaucls

nble 9 indicetcs opportunities in the food wroducts sector

e

of the Bolivian eccnomy identified as bheving niph and meditm

O'!

promis:

1. Brsf

Cur analjsis hes iandicated trat beef is the most promwising
opportunity for Bollvia din the fcod preducts sector. The establish-
ment of this irdustry would be oriented tewards swdlying thz Peru-

visn and Chiilcan navrehs,

Doth Ferl and (hile sre currently substuntial importers of
beef. Puulish:d giatlstices indicate that in 158 alone, Peri

importad 50,002 menrie “ins of bezf and Chile 32,000 metric tons.

. - ’ . ) '
Chile and Pe=l heve indicated, however, that they have plans

for becoining self-su'flci nt in beef by 1092, We would question

.

whethzr chis goal cen be met in vicw of mast parformarce of both

countries in cattle breeding arnd since to achieve this goal would
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TARLE 9

RAKING OF OPPORTIULITIRS

Cpnartunity Bolivian Reaetrce Promise larkets
Beef, chilled in carcezs form Cattie in low lend arca High lainly the expsrt markets of Scuthern and Central Ferdl

snd Northern end Centrel CThile,
urktan centers,

with eorhasis upen

Trout; cormerclaily faiazed, Unuzed mountain ~ stroams High North amerieca, Furare r-d mnjor Latin smericon urban
frozon snmoked or canned. of w.:oatazinated water rerters,

irimal fezds: rroduzed from
gomastic rav zaterials and
sore imported increaicnts.

cto wasted by-pioduct Bigt The dsnestie beof culilie indvntry producing for expert
m11ls, breveries, etc. &nd the domestic ¢=

—

Vegetuhle o0ils; prnliced froa inmsed rav materiels, such as High Sabstive o fo. 0ilss G& of present
crnestis raw moterials, vice Dran, laree pari of the consuapllon. aniion eomtries in e

cetton-zezd, onl aow creLs; second sizge.

SU es st loverne s0y-

bLoers, ote,
FPyrathrii; dried Tlovers aud Gzogvephie loection, olimate High fer extract ic tim U L5, nrrope a
extvac., and fallow lans, rk2t. lerket for drial flovees In LAFTA
Dairy produsts; a substitute Daive en.tle 1n the ar-a Hediup Pertt and
fer the l:rge volume of im- arovnd 2,000 n. alove sea level

ported n

2 povder.,

Corcuniritzd citrus Juize Hedium 2nd wholae i markets in Fuzope
Essential and industri:zl Kediuz Tie periu:

vegetable cils.

jo gy by
U.S. A i

trial oil pioduce

re

S.
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require an extracrdinarily larze increace in the size of
total cattle popuwisticr in both Chile and Pertl. Ior thece reosseons
we predict an incereese of bLeef imports by both Chile and Ferd

N

during the 1970-1960 period.

Polivia wenld Lo ecomoeting in the Peruvisn and Chilean markets
with Argentina, C-1..0200 2ud Ecuador. &t present both Colorhia
and Ecuador ave jof evo:inrs of beef, The evport of beel {rom

-~ / . . v o~ + P . 3.
Eenador to Fort is moinly cattle on the beoo! and is con~wred in

the lorihern part of Perd.

Delivin will be competitive in the FPeruvien and Chilean

mariess provided that it can:

2, Grarantocs 2he volume of carcass meat cn a dependable and

repularly scheduled basis:

t. Suwnly beol of the quality demanded by these markets,
which are exigent uoth in terms f thz inherent quality of {he

meat urnd of its sanitory sspects;

c. Bu.rly cuvenss boef at competitive prices.

Trou* cultivz'ed in nonds and harvested es any other egricul-
tural crop is = high val s dtem vhose riariet ie primnyily in the

United States and Luvope., Other markets might alse be locatad in
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major urban centers in Latin America waere relatively high incomes
and a developed tour: t industry would probablv meke it an attract-

ive item.

In recent years the market for trout in lorth American and
Europc has becn increeasing quite ropidly, a condition we expect
will prevail in the future., The increasing concern of Horth Ame-
rican a:xd Europren conmumers with contamirnation of fish by pollu-
tion of its rotural envirorment may be a strong cales advantage

for trout preducc’ in urcentandirated Bolivian waters.,

Our preliminery imvestiration has indicated that it is quite
likely thot Bolivia hos the enviroam=ntel conditions suitable for
the production of trouv, The streams on the slopes of the Yungas
and the Cochabamba av:a avdpear to be rparticularly well suited for

the location of this project.

The project would initielly corsist of a pond complex having
one and ore hall heclare of surlece water capable of producing
1,000 tons of trout from imported egen by the second year of
production, Alr transporvt of trout eses is a well developed

procedure and the cozt of trout epes is sulficiently low to affect

Lport of exzeollent qualivy material Trom any part of the world,

Annual produztion o 1,000 tong of trout is about 109 cf
Present impor* L oaejor troub consvming countries. Taking into

account thai Jhe roteniial maret for Boliviun orout is not

’



only the United Statcs marke?, Lut also Furove and major Latin
American uvrban centers, it should not be difficult to sell 1,0C0

tons of trout ezch year,

3. Aaimal TFeed

An animel feed iiustry would be the nucleous of an integrated
complex of inducitries as indiceted in Ficure 1. It would be the
between the, letherto wasted, by-products ol agricultural enter-
Prises such as cil mills, on the one hand, and d-iry cattle

fermers, Tor exanvle, on tha 2ther lrnd.

The industry vculd be oriented torards supplying the demestic
Bolirrien rioviket since tone nther Andean couniriese have wa2ll estab-

N

lished enimnl feod inructries. Dhz rifority of raw materials
inputs rejuized for epinal feel proluction weuld be surplicd
by exislinz Bolivi<n industries. It may bo recissory, however,

to iwport cmall cvoatities ouf the row naterials vrequived to

obtuin 2 balarc:>l raviun,

Anlimal recd would be usilized for the production of lives-
tock products seme ol tiiich, such es beef and trout,may have

expert poscibilitics,

Belivia currently imports approximately 5,000 metric tons

of vegetnble oils per year or ehout $59% of its total consumption,

\



FICURE 1

TNTEGR,.TED LGRO-TIDUCTRTAL COUPLEX
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Other Andean countries currently import sproximetely 5C,0C0 tons
of vegetable oils and fats. Of these Perd is the most signiri-

cant imrorter accounting fer aloub H0-507 of the bLotal,

The inlustry wrulld be oricnted towerds supnlvinz the indean

morxet. I% is doubt:i ™, cithourh this would need to be verifiled

in a prefeosibility .~ Teasibility 5oy, thet tho Beolivian

market i: pport a mininum economic

(g}

sczle of pleant.

5

The industry would process all the oilseeds cu-rently grown
ia Bolivia including cobionsesd, scybean an” babasi. The in-
dugtry should clso pracecs bPitherto unusea soarees of vegetable
o1l cuch as rieo tran, The use of vice bran, a by-produact {rom
rice milling apnears in Le a sicaificant onportunit, since larpge
quantities presenily are burnod,  If the precent trend tewards

growing rov-beans contin iz, the erushing of ©

provide net only o Dign ualitr ol bub sleo o

vhich Loz o good moriies cs an ingredien’ in caimnl foed nroduction.

Prior *o the iitroduction of DDT and other pesticides based

on crlorinated hydiocevnons, pyretivvms were widely ueed Por the

control of insecel vesbts, 'Jith the deval~pont of synchetie come
pounds wiich gave poed control al loucr coste per hectare, pyre-

.

thrum:z were nerlected, hecently, howcver, iicreasirg apprchension

gl



over the serinus problems of toxicity resulting from the comtied
massive application o symthetbic pesticides has revived interest
in the use of pywrethmuin for vozotablie and forest insect control.
As a result, we expoct that the market fnr Liologicel pecsticides

such asg pyrethrum will crow in the futare

Althowrh the arrket for pyrethrum is vorldwide, the United
Stetes historiesliy has absorbed 75% of world pProduction. Tt
is ¢quite 1ikely, ih-scefore, $hat the develormen’ of a syrethrun
industry would hava to be rnrientad 4o celling i%s product on

the United States'! mariot.

rethrun would be sold on the United States morioe* as an
extroet and rot as dried fiaswer, ‘iere aro & nuuber of reasons
for this. Tirst, the United 34cbes is accustomend to purchasing
th2 erlract and not the drici Ficvers, Szcond dvie’ flowers are
bulky and would have gubcisnticlly higher tranapors costs than
the ecquivailent ersicat. Muird, conoidzrable value is sdded by

procescine tnz flowar Znto extraco.

The production of the pyrethowa mest suitabis for nsecti-
cides requires a modsrate climete, It is nol particuisr with
r2gal %o solls, but requires maticulous tending and veeding.

It needs rnederate counte of rainfz2ll. Since it reaquires chill-
ing for Wl iuitiation onl 2lso since s~oe exparts claim thet
Ly

higher yields zre achiov:zl with inercesing intenzity of ultra-

violet radiation, it somjeirs +tlhab nisgh altitude regions near the

\2
R



equater are particu’arly well suited fer Pyrethrum cultivation.
The Bolivian Altipleno region apnears to have most of +he condi-
tions required for grosing pyretirum, There exisis, to our
knowledze, only two other areas of the world, Tcuader and Kenya,
possessing a combination of factors similar to  thosa

existing in Bolivia for the production of pyretiirum- both coun-

iries are mzjor producers of pyrethrum,

6. Dairy Prolucts

Although deiry products viere not ineludad within the terms
of refzrvence ¢ our shudy w2 beileve thet i could represent an
importeant cuportunity for itmert subeiitubion in Bolivia and

pPerliops over the lonser term for export to Perd and Chile.

In 1567 Dolivia luported aporoxinately US$ 2.8 million of
mill prodiacts. This amount vas diviced among the different pro-

ducts as Tollows:

Evaporated ifilk Uz$ 374,000
Cendensed Milk 400,000
Povidered Miik with 24% or less fat 700,000
Powdercd Milk with 2L9% or more fat 1,153,000
Cheases 29, TG0
Other 33,300

Total U3 2.800

0
(oY
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Bolivia currently produces approximately 28, L00 metric tons
of fresh milk, 600 metric tons of powdered miik and 5,200 metric
tons of cheese. There appears to be a substantial opportunity
for © he existing industry to expand its facilities , to reduce
its production costs and to substitute for inmorts. After Foli-
via fullfils its own domestic markel requirements there may also
be an opnerturity to e:port milk products to Peru and Chile,
both of which are sikhstactial importers, provided that Bolivia
builds up its raw nmzterinl preduction and reduces proluctien

costs to levels ccopcorahive with foreign competition,

7. Ceacentrated Orang: Julce

Coucentratved orengz juice is one of the nost successful
produvcels ever introduvced on iz consumer market, Consumption
in the United States grew very rapilly after it was initially

introducad.

Since the early 1960, the Duropean consumer has eagerly

acccpicd thls product. Unlike the United States, however, a

=S

significant portion of the Eurovewn merket is supplied by imports.

=

v ic quite likely that the dcveloovment of a concentrated orange
Juice industrrm in Bolivia would be oriented towards supplying
the Euvropesa nori-t. £.ace consumer preference in Latin America

is larecely for fresh . ny

23 w2 do nct regerd this market to

be very interesting T Bolivia.
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Bolivia, at present, produces approximately €0,000 tons of
good quelity oranges and tangerines. Prices during the harvest-
ing season are low relative to any standard. The development of
this industry could stert utilizing 107, to 209, of existing raw
materials sunrliec, The plent should preduct ¢ relabively new
high concantrate th:' is thermostatie at ambient temperctures
end, tacrefore doas nol require freezirg., This 6:1 "hot pecikt”
concentrate s readily acc.ptable by the trade in lieu of its

vredecessor, the B:1 frozin concentrate,
8. Essential and Industrial Vescetable Oils

In the course of conducting the opportunity svrvey for this
sector we considered Bolivia's ruw materials. Tais eraminetion
indicated tvhat there existed ia Bolivia vegetable plants trom
which oil could be extracted having a value of up Lo USH 10,000 -

Us$ 15,000 per ton.

This group of oils can be divided into two cetepories: (1)

nerfume irductry and (2) industrial

o
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oils used by tle Tainrt, varnich, plastic, and specialized lubri-

cating industries.

Three of these are parchouli, svocado and ricinus oils.
Patchioull oil is used in almost any aquality perfuas and has been
growm in Latin Am2rica e.g., Brozil., Avoeado oil has only recent-

ly been introduced in the merket and it is used as 2 "base" in



vy priced crsmetics. Ricinus oil is produced from castor seeds

s used in a voitehr of indwstries where 14 Is valued for

.

o
-
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its drying or lubricatbing cherccveristics.

H. COLAMER CGOODE ANTY LICGHT ITLUSTRIAL TRCOUCYS

A sipnificant mumber of opportunities exist in the concurer

-

goods unt 1ight industrizl pioiueis secsor of the Delivian eco-

nomy. Tables 12, 11 and 12 present tie opportunities iderntified

hJ

Ly oot study coerding to vhirthar they shiow Lizh promise (Table

¥
b

10),medium pronize (Taile 1) cnd low crowisa (Teble 12).
in “he fulloving faree o phs and in order more or less releted

o thie a2l on

oo

ceriees, w2 discuss the high and medium promise

ovpor onrltles,

=

) Teztile Ineludinge Garments

The EBoliviazn text:lz industry includes the following seg-

ot
RG]
.o

men

a. Manufactre of Garments
b. VWeaving and Knitting

¢, 5Suimmins of Yarn

d. DProduciion of Fibers .

‘

e, mkanulfacture of Upecial Purpsse Textile Materials
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TABLE 10

HIGH PROMISE CONSWMED 4CODS AND LICHT
INDUSTRIAL PRODUCTS OPPCLTULITIES

BLBALALC Szde {bbraviaved Product Descrintion
91.01 Virist wabches, includineg rocket watches
61.02 Voren, givls. Infsnts outcrgarments
87.09 Votoreyeles, iieludiing notorbycicles
87.10 Cveles not moiorizes, inelad’ng bieycles

end tricycles heth for children and
deiively use

'2.03 Lz sther apparel
L2,02 Leather trevel goods

61.01 ion end boys outer wrrments
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MEDIUM PROMICT
INDUSTRIED

MADATALC Code

bat

¢ orrse Sonl

TARLE 11

CONSUMER GOODS AND LICHT
PRODUCTS OFPORTINITIES

Abbravintad Produc

m Frve ‘n"a~, bl B ok Y0t

[

K
‘Lmi i

S Description

Transmission belbting of
Vicol, carded 2nd conbed
Piv: und tupbe of rubker

Ovher arvino of’ rauher

Syrthetic yorn, including

-t ;-
0,00

rubbor

mittad »r croc:obed fevric

den and boys wndeccarments

Other tcys and working models

Handkaerchiier:

Sacks and begs of textile

Cottcn, woven fabric

JEDO

£6.05 and

material

Viomen, s5irls and infants undergarments

Voven wool febric
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TABLE 12

LOW PROMISE CONSUMER GOODS AND LIZUT
INDUSTRTIAL PROLLCTS OfPORTUNITIN'S

Nahelealce Code Abt reviated Product Description
98.03 Foun'ain pens, ballpoint pens and

iechanical pencils
60.03 Stockings and socks, knit or crocheted

a97.02 Dolls

a7.Cl Berlor gemes

41.c2 Teniaed bovina cebtle leather

51.04 Toven synthetic fabrics

56.0% Synthctie Fibers prepaved for spinning

60.05 Outergzarments, knitted or crocheted

Q0.27 Cameras and flash apparstus

56.07 Senivheotice woven fobries of discontinuous
fiber

51.04 ‘ovon synthetic fabrics, continuous fiber

¢5.02 Other hecows and bruches ol material,
other than tuwigs or ~regetable material

59.17 Textile fabrics, industrial usaze

©0.05 Feojectors and scu d recordars

58.20 Erbhroidery

53.07 Vool yarn

A0.04 Knit cr crccheted undergarments

59.16 Textile conveycr or industrial velting

37.0? Fictographic plates and film

J7.02 Faotos raphic materviats, {ilm in rolls

37.¢3 Censitived photeeraphic paper
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Bolivin's opportunity to export textile products to the Andean
Subregion is inhibited by the existence of textile inducirics in
esch ¢f the Andean countries. In particular Colombie has a well
develoved and efficient %extile industry. In view of this si-
tuation there is 1ittl~ or no opprortunity for Bolivia to export
varns or fobrics to *hie Andean Subregion. On the other hand,
five product catepories coaprising of outer garments and under-

rirls, infants, men and boys and of hand-
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kerchieves are ipported in sienificant guantities into the sub-

region and represent siznil

A

cant poterntial mzrktets in Bolivia.
In rarticular two cztegories, women, girls and infants outer-
garirents, and men end boys outergarnants are both opportunities
of high ~vcaise wnen considered fodividually. When these five
products, of whieh throe are cprortunities of medium promise,
are grouned an opportunity ior their export resulte. The market

for this group of products in 1967 was =5 Tollows:

Market Valuve
T (Cs$y
Bolivia 455,000
Andean Subregion 4,897,000
LAFTA 14,807,000

Tt is not urrcasonuhle that Bolivia could achieve s 20% market
penetration in the And2:2n countries yielding nearly Us$ 1.0 million
in sales plus additionzl sales in the Cucnca del Plata area. In

N 1y

order tc achieve markeh penctration of this megnitude, teking



into eccount a developed garment industry in each of the markets
considered, a very saggressive and well orgonized marketing cam-
paign would need to be conducted. Marketing and production
would have to be criented towards supplying high quality

merchandise at competitive prices.

The implamentation cf this opportunity would also have a
positive influenze on the remainder of the textile industry in
Bolivia. Tie export of gornants would inerease the demand for

diticrel woven ead knitted nroducts and stimulate the develop-

meat of Bolivia's toviilre industry.

2. Watches, Wrist end Pocket

Vatches, partlculariy weist watches, have been identified
as & nhigh promise opportunity for Eclivia. Imports of wrist
waltches into Bolivia, the Aundean Subregion, and LAFTA are US$

500,000; USH 4,0 million and US$ 15.0 million, respectively.

Although there is some production of wrist watches in the
Andeen Subregion there may boe an cpnortunity for Bolivia to

selisfy as rmich as 50% of the mevkes., The implementation of

«

l/]

this project would necd to be conducted in several phases. In
the first vhase 2]l the components of the watch would be purchased
and the watch assertled, IJubricated and adjusted. The level of

integration would proh-Lly not excaed 199 in the first phase.
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The second phase of the project would include the manufacture
of watch cases either by stamping or coining and the fabrication
of watch faces. When this step is combined with the menufacture
of the cryctals, the lewel of integration can be as high es 50,
which is comparable o the integration of virtually all watch
manufacturers except foor a very few who also produce watch move-

ments. Most manufacturers of watches purchase watch movements

from Jepan, Switzerland end Germany.

Tha project would ve relatively labor intersive and would

require substential trasining of the employecs.

.

The minimun viable First phase plant would have sales of
Us$ 100,000 and would reguire equipment irvestment cf U3$ 30,000,
The equivalent minimum econoric plant would have sales of US$
400,000 znd equivment investment cf US$ 75,000, Working capital
requirenents are estimated at 259, of sales, building investment

at US$ 40,000.
3. Mctorcycles, Bicycles, etc.

This projiect includes motorcycles, motor-bicycles, and tri-
cycles. There ave presently two bicycle plants in Bolivia; there-
fore the identification of biecycles end ‘tricycles as an opportu-

nity is dependent on vhiether Bolivia's existing inlustry can

satisfy demend for these products.
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2 motoreyele plant would focus primarily on the Andean market

which currently imports motorcycles having a value estimated at
Us$ 2.6 million; s supplemeniary morket would be LAFTA which im-
ports approximately USS 2.8 million of motlorereles. Apparently

less then 109 of the market for motorcycles is satisfied by pro-

ducticn within the Andsan Subregion and LAFTA,

We anticipaite thed the manufacturing nrocess would consist
of fabricating the Lur.ac w:l components; the internal combustion
enzine &nd trancmlizsicn woull be purchased., The level of inte-

gration is estimcted ot wrourorimetely 50%.

feles, equipment and tuilding investment, and woriking
capltal Tor the minimwun viable and minimum economic plairts would

be as follows:

Eouvipnent Yorking
Plant Salss Irves ment Cawitel  Building

Minimun Vio-le US% 300,000 UsS: 240,000 U3 75,000 USs 58,000

Minirvom Econo-
mic Us$ 800,000 USH 300,000 ULE 200,000 Uss 85,000

4, Ieataer

Tanncd lcather and articles and garments manufacvired from
leather reprecent o wedium promice opportunity. Before this
opportunity cin be iuvnl: iznted, the iadustry must.constitute a

progrim which wil’
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a. improve the quality of the hides;
b. wutilize the idle capacity of existing tenneries and
obtain technical assistance in the technology of
tanning;
C. organize itself to produce and market leather in
foreign councries,
Once a spply cf mood quality leather is assured, Bolivia will
be in a position to manufacture, primarily for export, travel
goods and fashion gormeris. Merchandising assitance will be

essential to the success of this project, particularly that part

dealing with feshing goocds.

Another area that should be investigated is the possibility
to manufzcture products from the leather of lleme, alpaca, and

vicufia, for export to foreign countries.

2. Industrial Treonsmission Belting

Trensmission beltiing manufactured from rubber may be manually
"laid up" end vulcanized with a relafively small investment. A
nmininum viable would require about US$ 70,000 in sales per year
and an investment of US$ 50,000. Such a plant would only be

sulficiently larpe to supply Bolivian belting requirements.

In order to justify a minimum =conomic plant, however, pipe
and tube would elso have to be manufactured. The total sales
required by a minimum economic plant would be about Us$ 900,000;

investrment for equipment would be US$ 475,000.
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Impoirts of transiission belting, pire and tube into the Andean
Subregion and LAFTA arz epproximately USS 12.0 millicn end US$15.0
million, respectively. It is expected that pleut manufachuring

these three products covld achieve suflieciernt panetration in the

And=an and LA\FTA rar to sumport a minimum economic plant.

6. Teys, Worki.y ifodele, Parlor Games, and Dolls

Tals grovping vnd, iu nertiswlar, toys and working models
ravres=nts a medivw promise opycrtunity. The imrorts of toys
and voriirg models are esvimtiad to te US4 200,000 in Bolivia and

US$ 3.9 millicon in the Andsan Subregion.

A miviuo iable plant would recnire sales of USS 200,0C0 to
breakevan and equlyacnt investacnt of USh 175.000; <he mwinirum
economic plant weald reguire siles of USH 600,000 end on invest-
wxat of Uld 250,000, As a rosult the market in Dolivia is suf-
ficient %o zupvor a minizan viable plaat. If nominal penetration

were acniwied oif the Andean market a minimum economic Dlant could

be suonorted.

T. Cemeras, .oOgezonic Equirmant, Photographic Emilsions

v

in taz For: of Fiatey, hell Film and Parer

Srotogreplidie eaudsions in the Cform of plates, film, and paper

in combination with ceue. as and ajperebus represents a medium
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poonice covorknity. The manufacture of comeras and photographic
materinls cen cormlement one enciher i a wenner which can be

highly profitable to the manufacturer.
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IV. RECOMENDATIONS IOR FEASTBILITY AND

PLEITASIBILIYY STUDIES
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IV, RECOMMENDATIONS FOR FEASIBILITY
4ND PREFEASIBILITY STUDYES

Ve have classified the opportunities identified in our anal-
ysis accordirg to whether they shonid be investigated with a full
fessibility study or a prefeasibility study. Full feasibility
studies are generelly undertaken when an opportunity survey is
so strongly prositive in its conclusions that it is apparent that
an ooportunity deserves to be implerented. In such circumstances
the feasibility study is principally conducted to determine fairly
precisely the magnitude arnd form of the project., Feasgibility

studies typicelly include the following:

- A descrintion of the projsct
- An erarination of marke’s

-~ An estimete of the optimum cconomic scale of plant
aud cechnoleogy, given the market and resovrces

- The identificaticn of the site most suitable for the
vroject sl sugnestions as to alternative sites

-~ Detailed investment and operating cost estimates
- An analysis of the project's commercial viability
- An zssessment of the affect of esteblishing the project
or the nztional economy
A feasibility study also generzlly includes sufficient detail
for it to be utilized as a basis for securing the financing

required to inplement he projzct.
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Prelensibility studies on the other hand, are coliducted vhen

te

s

uncertainty exists about one or bwo critical variables, vhich

must be evaluated hefore conducting a feasibility study. These
can ke questiors of adequacy of technology, rcw materials,
rarkete or cther, Prefeasibility studies can glso be conducted
Tor preocedvral purae:es. A specitic example of the latter use
might be the gathering of evidence required to demonstrate at the
fortheoming wneiirse in Iiwz on the nmicszramming of specific sec-

tors thut a given :  wtry shauld be situated in Boliivia. The

content or score ol a rmrelea,ikilivy stedy therafore, will

by

diflzr aecording to the vroblosms that one is atteupting to solve.

~
(=]

Ihe {easibility stndies in ewcch sector sheould include the

A) Ueon.Perrous letals

1. Tungsisen

ne

. Copner
3. Ferro-Alloys
b, Ton-Ferrous Alloys

5. Comuereializaticn of Antimony, Bismuth, Tungsten,
Fen-T'errous Alloys and Zinc.

B) DNon-tetallic iiirerols
1. PFlat erd 7+ .lelby Glass

2, Cerenilz Milx

()
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c)

Chemicals

1. Titanium Dioxicde
2. ILube 011 Additives
3. Xanthates

L, Scdiwm Cyanide

5. Soda Agh, Caustic Soda and Sodium Silicate

2. DTPiantesiosn Preiuction of Chinchona

Food Prcduciz
1. Beef

2, Animal iecd
3. Pyreihrum

. PDairy Procducts

Prefeasibility studies should be conducted for the folowing:

A)

Non-Metellic Minerals
l. Construrtion Industry
2. Grolin Magnesite

3. Asbe:ztos Fiber

Metal VYorliing
1. Internnl ¢ uustion Engines

2, Heists = Vwnches
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Ceodesic Instrunents

Mining Egnipment

Fans and Blovers

Tracters

Iatercharyeavle Tools

Afy Cotmrescors and Blovers
kreorings

Punpa

Me*tal © oxizing Machine Teols
Power 'fronsmieslon Egalnncnd
Sewing llachines

Leveling ard Gucovabing Equipment
Pood thaehiney

Hanil Tzels

Yiood and Plestic Working Machines Teols
Electrcrizetanical Hand Tecels vrith dMolor for Manuol Use

Vo Eloetrlical toterized Frnd Tools

fats and Folths

Wl Rose end Cable

e e P
Hond 5.3 end Elades
Refriciraitors

L=

Industrio L Orens and Turnaces
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Electrical Electronic

1. Electiic2l Motors and Transformers
2, Insulated Wire

3. Switchpeor

4, PRadlo Reorivers

Chem’ecals

1. Phavgszeutieals

Forest Prciucts
1. Tuaaber Exoort tc Arzantina

2. Iah-geny Exverc So the United States

]

Pood Pecducces

1. Vegetible 0il1 and Cake

3. Citrus Juices

« Escentiul 2070 Industiol Vepetzble Ciis

Congurer Gouds a1 Tipht Industriel Products

1. Yotore; los Including Motorbycicles

n
.
.

Te
It
MR
o
pal
o
[ah ]
o
c
I
2
-

“nelding Pocket Wetches

Ting Models

= W

Textiles and Goarmonts Tncluding Outerpozrents and
Undernormenns for Uomer, Girls, Infants, Man, and Boys

\J
.

Leather 40 wrel ond Leathor Travel Goods

6. Transuission Leltirg end Clber Rubber Articles.
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