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I. OBJECTIVES, SCOPE AND BASIC ASZ31U'TIOi'S 

A. INTRODUCTION 

This volume is the first in a sei:es of nine volumes each 

having the ge.L2:'K ti'.e: Survey of pportunities for Bolivian 

Industry. Thi- Vd I i is a SUT,11RY of the otbe- eight, which 

carry the fo~io..in- t.t..z: 

'Vollmr ii !,-Frosle;! ndustry 

!n-Metalliicrcls 


Volume I: Metal ,.o:'._ng i'T, t:'y
 

Volcme iIi: l Industry 

Volume V: r.c'. K ectronic Goods Industry 

Volume VI: Chenic >. Tndi:;try 

Ve.").e VII: Forcst P ,cQ'cc:- Industry 

Vo.Luze VIII: 7ood Prodl5';: Indluz )ry 

Vol-e L,: Ccnsuncr Gocds and Light Induct;'ial Products 
Industl y 

The3e nine vol-2mec -rovide a full statement of the survey 

of industrial opport-.ies in Bolivia we have conducted. As 

pr ,e also examincd exist

ing industry. The re~u1L;" of this work has been incorporated in 

three volutes: 

part of the basic ,c- have Bolivia's 

Volumes I, Ii, III: Existing industry in Bolivia: A surve'r 

of the current situation.
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The ultimate objective of tlhis survey is to recommend a
 

program for the rationalizatioil of B3olivia's existing industry 

which will enable it to take advantage of the onportun:'ties
 

offered by the mplemcntat.on of the An.ean Pact. 

We have, a wei1-., epaCrd a report on olivialn. i.nfrastruc

ture and inf:t;tfioa.:72fcnewfrk. This study has been conducted 

. in, 

Doli.vian in6&str.il dexricment of the infrastructural an'3 

institu,-_onaL cont ;xt -:U,...n which new industries 

in o"-dcr to irf-i.po -c:'sns intorested or responsible for, 

must be placed. 
ore sC nif'..zrntlv, te report enables investi-ators to identify 

the i.fs .cturui gaps that must be fillei if the industrial

ization of Bolivia is to .7ove forwa-i on a sound basis. 

D. 0a JTV Iv!s 

Our progrmun of work has been designed and undertaken to assist 

the Goverr_.iXent in nof th indus..rI....of Bolivia the deve 

opment of the c urntry, using the Andean Pacb as one of the instru

ments for c.v.o]pmn2,t. c.,r objective is to identify,. within the 

eight induitri-I' s.c:.- indicated by the titles of the opportunity 

survey rcpo:tc, thc- -nj.. t"-.,that deserve to be establish:ed in 

Bolivia. The identificati.on process involves two, or in some 

instances, t'iree st7ps. -'h-first step is a survey to discover 

opportuities deserving further study. An intermediat3 ctep, which 

may not al:ways be necessary comprises prefeasibility studies. The 
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final step consists of conducting feas-ibility studies of the in

dustrieal projects which have been tentative.y seococ d for irlc

mentation. One of the purposes of these stu:lies is to provid-e
 

the evidence needed under Anean F-ct proced.ures, to secure 

Bolivia an al~prop-iate complemsnt of mmnufacturing industries.
 

An additionil objective, to be pursued by s udies of existing 

industry, is to *ermlie the sto-s tl&-t need t'o be teken to enable 

existing Bolilvia-n !.,:::triez to conipete stccssf,.ly in the Andeen 

NY,,kVet. 

C. SCOPE 

1. Oportn:"ty ,; -ys. 

Tin o--,portiity ,.rveys ccv,-d eight industrLal sectors, as 

fcllcl.: 

Non-Ferrous '12tals
 

*in- "
i4.nerals 

Metzl. W'lorh.Ln;7 

1,1.D.o- t" i,] Z--E.lo etronic 

Ba5sic Chr3ieei, 

Fo:'est 9roclucts 

Food P:'odcts 

Consumer Goods and L'.ht Ddustrial Products 

Ii 
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Opportunities were exolained within the gecgraphic context 

of the five nation Andean Subregion. We also considered the 

possibilities of exporting th products nianu-fLctured by these 

sectors to the Cuenca de'Pata LPAand worl. inarst 

2. platio, .c St... auo s.ies. 

AI~fo;'or+,unity survey is the fj:rst of a number of in

....... steps wh..n " projects that deserve
 

Vch
ImplemietAtIon Ca. . v a survey typically be

gins with a "un .vers ,f-pcssible irdust-chi projects which are 

thn scree-:.d and cd ';y several criteria in order to identify 

povsib>. -oec:.s ";* -,m.'ar to be viable in terms of market 

s.ze re ive to .,T plrt sizo, availabilit, of rawr materials 

and cLhr inputs. 7he 'Jo.olocp wo have used in conlcting 

opnortun.ty survoys is described 1ia Chapter IH. 

a. Prae ,ts.oility and ..... St...,..s 

Opport unities are. thus, possib2.c Indus rial projects which 

have been idcntulfed by a preliminary screeninzg process and which 

then warrant fuw.her study in order to (i) identify the projects 

that descrve to b2 implemante- and then (2) describe and confirm 

in 'Lll economic detail the p-'ojcts selected for impj.ementation. 

Generally, the f.i:t -,f these two purposes can be accomplished 

by what m<i.)e c1-lo d a nre.sibility study while the second 

is effected y a ,,.:. ,...y study. 
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At times, the -orefcas:blity study stage is by-passed by 

inconporatirg both pumposes into tbc feasibility study; more

over, on occasions an oportunity surmey may identify some 

projects that are :o rCoarly viable that there is no occasion 

for a prefeasib.2'.,, i:ives-igation. 

Under our precert p:'oLram of stu.ies for Bolivia a pre

feasibility stuiy con also be used to gather the evidence need

ed to secure fo?' Boliva. thc reservation of a given industry. 

b. Infras'tructural and Institutional F-rmework Study. 

Our progrm of opcrtunity surveys followed by prefeasibil

ity an-icr feacibility studies is supporlted by a study of 
Bolivian infrastructu-e and :- ;titutional framework. his 

stuO.d was conducted to p-oi--':e the nformation requied for the 

identiflcation of via-ble oportunities nnd to identify in general 

te-Ps i1C. uIni: in i-i 2:v.ia' s infratructure and institutional 

framy,. ork v l uc'r ,.ty or in the future will inhibit Polivia's 

indusgricl JeveT. '. It ah,., be noted that no industrial 

opportunity cms r<e2cted because of the absence of infrabce 


strlicture -nd instLtutional framework cr the high cost of these 

services, if their improvament appeared to be sound.
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c. Studies of fxisting Industr"y.
 

In addition to searching for viable new industries, we have
 

also been conducting studies of exi.sting industry in order to
 

assess the impact of the Andean Cozmmon Mah:et on the already 

established manufacturing enterprises in Bolivia. By the time 

that the second phase of the studies has been completed we
 

shall havc: formu--lated reccir2n-tations as to the steps that must 

be taken by these industries in order to take maximum advantage 

of thn Andean Pact.
 

In order to distinguish formally between opportunities for 

new ind,.mtry (covered by the opportunity surveys) and the 

oppoztinities for addltienal sales by excisting est:)blishinents 

(covo'erd by the eL ,ig :ndustry study) we drew a boundary 

.ry -id allbetween new .v mJ e::isting industry by regarding 

additlonI inve:r- ts -.n fixed assets as new industry. Thus, 

existing inustry is bi dcfin- d in terns cf fixed marufac

tui',ng assets already in place and our analysi s in the existing 

indusiry! survey focused on finding more ef'fcctive: wa>'. to utilize 

these assets. These ways can include different ccmblnations of 

these assets with raw materials, labor, organizations], structure 

and others. 



D. BASIC ASSUMPTIONS 

1. Bolivian Objectives.
 

The key foundatic-. blo'cks for oux research have been the 

assuaptions made as t Bolivia's objectives in pursuing industrial 

development uvithin t:co newly established Andean Ccmmon Market. 

We have inferred the;,c objec.ivos from our discussions with know

'ledgcable gov-rnmient officiaJls andJ from careful study of pertinent 

documents, in particular the Govern-ent's "Strategy for Dovelopmen". 

These objectives are, br"*fly, to enlarge national real income, 

to raise the level of emqloymant, to improve the Bolivian balance 

of international payments, and to achieve a diversified or balanced 

econom.y. A discussion of each of these four objectives fcllows. 

a. Income Enlargement 

We have assunad that !3oli-via's primary and most important 

objective as the nat'.on undertakes a prograra of industrialization 

within the Anslean Pact is to enlarge real. nationral inccme (or net 

national prc(.uct). 3-1i.'via's first econcnic concern is thus taken 

to be the raising of the level of J.i'ving of the Bolivian people 

an%- industrialization is seen as a principal means of increasing 

the total of physical output and nf improving the terms of trde 

(prices) at which 2olivia exchanges e:rnorts for imports. 
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The income of' a ratlon carn be erla:'g7Ed by any of' four pro

cesses, singly or in ccombination:
 

3.) iJnoc-aslirt,- the~ pro"C:uctive power of resouxces through
 

capital %i.est:-v3 tt 71-'iicaj. reSOU2'_Ce3 or 4nvastrnen in huLmn
 

-tre:3ources (.c~-- t~nIl~ hcallh) is i' the C.vflcp.nenmt 

2) u~.~ .cucsmor-e efftcctivaly throu.Gh rat-onril or

~&:i~t;~nani : ' ti~ s.2c'>fA c of goo,.s to be 

nrdcd_ anci 'U'aa cl:I'naw'-_or <' astes anil 2ince this 

uL-Inj 11.uan 2:.~u~~ .r yb tti.gin rao
 

J~c~bor . ±z i:u!,!J2.y c.Lvlof emrP' o-.i'?nt matter, but
t ~ 

i t &i; vcstlc.e rnu.! ba: of *.o-ur.s vro:-zed by erployees. 

) btai~n-_'.- hi.har 7,r-ices fo:'- E--cort's am:. lowcr prices for 

cu a 'ijcf ~i ~'c-~c i~arrangements 

CO~le' w.f cic~:o'of +.- be traded:cmI'*~a o" 


thir J.- in t~ c-f' ....rrat- r.-'-,
 

~rcoc~ng :rinutt3o'rui'esandI -2n exaLnin-ng 

ti). p- . i.tOu f existing, irndustry, w~o have kept all of 

these in~comne cnr~gp.:ocassos in mind. 

P-rojectt aat nidysi'2. inczoii,,es both direc"-ly 

thrug t~onl (va,2.ne, wtM.n Drojcctua izoiec::altad addedi the 

http:throu.Gh


itself - and indire&ctly - thron,7h rd.t-ional inooie 1 (uced In 

at.I souts-2de thie projec'. Th inc1--rpoo- eff'ectso result' 

partl.y from bac1kw..ard 2ih1:a-s whs:y otbeinctr c:7-D-na 

procIuction to stup .y opoc~io 3n'er- c toc project-. -L( 7 

my clso be forwvard .lge ~C *isers of ioct c.m' 

ar hereby eoo-rg 1,,aK' c >C: a.' o>3innlude~to Tdi ic 

the~.cc'~;'iXt i~~:m' ~s:whiclh -s tiZ Clc'te ' of acci-tional. 

demnc honht of '~ -'cze:to1lm~r~ccii -ntm)oy 

Inval:ur ; & c3onis given to Tccw,- generated, 

bota Circctly ai;2 ' ilety.by-e projcte'-.d induotr.cesA that 

are bl rsa.%1 

sizar-L c~o~nuadConcicdering the u* r wzcporn'nt of' 

Bo'.r: J.(o oT x:3t' ~~ co th uc'~,titLhr 

in(.ust .c~i~ain In ;hzo2 entirely c':islsttI> ec 

w:Xh2:z *r~c:nnt~~~ to i2(S: r~o- ofc1'' r ci~;7 ~cv 

but~t ~ov oci obiC-261>e can. be-w1Ir tbcpuir~i; atcd'&wt 

.§~~ 0th.:-. A dIEO~.a~ rs wh,:n tctQa !:oJJlvian 

in~omeos can b,-, 'bc tto: i-cymscL th'ou thc:- ins 601ation~ of a 

cai~r..........sJno anU>ite erpomnt- goal 

woul~d be b-'- -r .- A iic ab(.- in1terK'ive rccs.As in t~ie 



course of our further reseaich we encounter instances in which 

pursuit 	of additional employm.ent cormpromises the income enlaJ'ge

meat objective, we slall reort the options with due care. 

Wile we hove given substantial consid.rction to Bolivia's 

prob]ems of unemjlr ,Tr,-nt md undev'e,-loyment by giving due heed 

to labor i :mnsivity in the ra.kirg of projects, it is ap':::riate 

to stress thct ni eym-: t io a sum2rficinl problem and a nation 

should not mUe th:. Th:dam-t:ni err of distorting iLs eC(,ncuy 

in an -tcnpt toc-eae the lev. of u':,mloyment, As long as there 

are r1rsatis'ieed V.Y .r szc:et{ there is no xczuse for involuntary 

ueloylmic)' ;:,.atn~o oLoexo)t rigidi 'ies of- . the chaa'acteritic 

almost ely s.::. ',h-.t v idle rcople and idle resources 

frcri : : -iJcd into Th- production of the additional gocd3 and 

serv 4ces thl! na-lion would like to h.-r e. 

Sa::izfactoril" full .rr'.alnent i a sho'tA-Ierm objective in 

thi sense th., a rnation is dat minad to rcaach i% as quickly as 

pooible and onco it is reached the r.:Z,,ion is, or shoutld be, no 

lonp~er conocerned to take action tc try to raise ermploymien* levels. 

24reover, o-nce wcmrka~iy ail m.cnlyment ic reached an-,r continaua
tion c' 	 n'-oilciS d--S ge 4 4- 1 l 

ti~n Of'.. -gfU0 to :,.::t iseryle.Ent li!:elro cause 

disruptive price inflation; thu;, such policies annd the instru

ments by .hie}h crc ,sue3 need -6o be phased out as the 

,.nermploymcrnt proh>.. overcome. 
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c. Ba1 ancte of Parji.min"s Improvement. 

Many developing countries are beset by chronic balance of 

internationa], pa-nents difficultf .s as iinports tend to exceed 

e.xports at going foreign exchange rates, th-hc . v _)aeu.n 

s~u.... on those -- and on e"2,...c . -r . Govern 

merits in suci s.tuoi.ons ord.?iriy to2 e ac a de ,e2c~rr:.nt obji,"

tiv, L.- Of ptr-]c.';. thct p-on'se oreign exchannge savingsao , 

by producing subs ... "nmortz Zod6, for export.tutles for or 

As ,.e have sought J..au': r'a cT;o:"uninins for ]3o]ivia we 

have rocogif.zed tha the Gcvcr-nment is conccrmnd to eare balance 

of t pn- Lire,,.n s .... "incoportunities arep T . sted that 

.'othut Aeo....ly .e hav-e taken the 

fore-.'-.-, no. sv".=... h,,ts of opport.unities to be virtues. 

Wie h n' ,' a>Le 1h; oppCorGuniky survey stagenre h27;Y, - at 

of our ree.Dh o c a~r.i.. the foieign e::chargSc effects of any 

potonti-n i'z io,. T;e have not iseC. ex :harge flowstncl,2Lt -,oir 

as a criterlcn for the ranking ol' -i--'oject 

'Two ot.erjatticns on the objective of balanc-of--ayments

improveme t. raay be rertinent. "f " t.s objctive is like the 

et.p, ,rn ol.bjoc~ive :n that it 1. attainable: a ba] ace of 'ay

ments problem can be co-'.ected and once it is corrected the fo2reign 

ex.han;s, fetys r.o ]cngor a vi.tue- it 

is a fault. Deelopn counti.zes ar ! not sufficent-nly wealthy, 

.J.2
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ordinarily, to afford the luxury of exporting goods without being 

paid for them other than by the accun'ulation of reserves of 

foreign currencies; such a pattern would amoun. to tha expo.t

ation of capital that is sorely needed at home. 

A second observation is that foreign exchange pressures are 

frequen.Ly she ~cf fiundwaentally overvplued currency,op a 

and w1..fl su.h is the situation the i-)pementt" on of exchange 

saving proj, cts i ba inLdCgu-te - the approriate remedy is a 

darvaluation. 

d. Divcrsif'icat*i,.n. 

Bolivia in tdd income3, jobs,ito w.-ntin- highor more 

and. foreign a::h.anve evidently hop';sa.vns, thrcurh industrial

i.ation to •... a more dive if"ed (i.c. a nore seal sufficient) 

ecocznin. Diversification inoy need to be naned as a scpara"te goal 

boca:se .oli'iL: -ere to co,.entrr.'e cnt.rely on the first three 

goals t',e na':-n could be led iTo p:'oiucizg principally raw 

materz :cs aorIu_ i'..al and rineral, for ezport; alrnzv to the 

+ot.1 of i.n.,stry. E.'.iv'.a appears i9rep~r:Jd, as are rost 

other naton3,, 0cfCle:Yo so-.re of the benefits of thorough going 

c-r rx.,'.i.uadvan-age !..r:.:or of a wore bclanced o d_versifed 

economy. Such F.* livi;.n ecor .r'iy wouIC produce a variety of 

rauufa, "iu 2oi good.s es : .1as ra-:mu;ct7'ls, provir!ing the nation 

a medium of ec&-no .c. endence from the outside w:;orld and. 

1-3
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assuring Bolivians a full pa-io-,.y of product.'.ve outlt for the 

range of talents. developed and Latant, possessei by the Bolivian 

people. 

It %*I~s l-Ikaly ttha,; diversification can be made to con

tribute to terms of icV -Lmprovouien because %h ba ainirg 

strength needed to rush prices in favorable directions can be 

marohalied on.y t. -- arioty of d.... tic' ..... .... 

markets or sources of supply alt, r-native to thos in the outside 

woy"?.d. PbiersiC:cation, thu'_, ircovides a ,'.aa of ecooric 

independence such tat tha n -.Dn cl3.s- less a" tbe mnrcy of 

"io;o:sand t ,'y rest e-- the world. 

2. ndvstr 21i .,cko. -- j....ve, of the Andean Ccunmon Market. 

,ulhou.h mu,-h has bl:.n s-9d and written about the industri

altzat.'on o... s cof the An<>&a Subreo.on and. the f... by whch 

t ; ,. ." ', :i at> are ..cchedI. -is e- <n, assuv..,ions that could serve 

as li.elf.o C n hiLll in process of.... ou: resear~ch are the 

fcrn siUIn ' an ."izt authcritics and rcoresentativos the"r ..... of 


eber govc:......nt~, ~I nvy ac.orth-.ess be usefl for to inus 

dicat su7.:h asl:',m.;t±. as they may be implied by the af-proach we 

,.-,7 ,ac~ :.n our" rr'ODOrc.,r cce.c,_incZ 

a. Inaustrio2 Devclorent by the Andean -ubrogion as a limit. 

We have as:..-r th.Dt in eo .e oirn{ to achieve a comon .market 

in tndustr!:.tl modcs and i.tagrair of the manufacturing, it is 

1 4 
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appropriate to regard the Andean Pact's objectives fcr the region
 

as a whole to be much like those of any one of its nation members, 

such as Bolivia. We have then assumied goals of income and employ

ment enlargement, of be.ance of pa.mcnt, ivore: nt for the 

Andean Subregion as a unit An its reactions with the outside world. 

and of a sufficiently broad range of industrial activities to 

achieve a dliersified economy for the subregion as a whole. 

Our rc:,.earch ,;,as svar,e at a :.-ime on no decisions Ihmd been 

taken by the AnrC.2n Pact aut,-.orit'.cs as 'o th. ientity of the 

industries to b, ic-.ol>.d within the five-nation region. More

over, decisions hz i nt been made about the level of protection 

or subsidy "hat ritjt be aoco ded new rianufactarirg industries 

within th. Anid:an ,?, ;:lon. This, our fraire of re ference was 

necessarily incoi. tc. 

Undor these circumstnces the universe of possible industries 

from hI.C" C-coia mighrt conceivably choose Las been comprohcnsive. 

For our purrosez it has incluazd all t.e indaItriel categories 

conta-ned in the terms of reference given us in February 1970, 

plus additio--.J. :. oducts wIthin c.ach sector wbich during the 

course of -,h study appearecd to be opportunities. 

b. Geogr iDtstribuLIcn Aja7Lm.fl'hi of In:.ustry in 

We unde).zLan'. [,]', cne of tbe- cbjectivres of the Andean Common 

Market is Lo rc.. ris:rrc:-uction throughout dhe region as each 

http:aut,-.orit'.cs


member na'6ion conenftra'tes on tost ?.i.:,es cf;rc!-ition f which 

it has a comparative advantage. "Comnarat.we a vanta c'.. t is the 

capab.lity of a naticn )r ot-lher 6cohraphic entity undter con$-tions 

of equilibritu to prcri'xe (and, usuu?Jy., t exrort) a given good 

more cheaply in t.e.:rj of i:oney than any other nation. if T;he 

rgood is prc.ucee1 r.'r cheaply in real terms, e.g., in man hours, 

in ths. area than Anr-i.--erc elSE, tee area is said tD enjoy Iot 

merely conpa--,at:.ve advsntage but .L:.rnute" advantage as well. 

By nifini + li every nation 'a.as,ui-.cr :utet.aionaJ 

equili uoiiJs COiditin., cOPIP4YrV!i-C PVadwfl ag-LC in m ._ficient 

lines of p-'o-uc-:,., to enable it to pay through exo.rt earnings 

for 'all. t. , , ten',I to" li-ort a -,oing rates of foreign exchange. 

Mioreo:. :' art fX'c:a quest.cns ,f non-ccrpctitive intc.rnl"iora 

: ac'.nation as a :. .. en.oy hichor re-i. Incm urCLea can s 

a pttern of economic ae[.'itv ba2ed on ccnparat-ve advantage 

than unr-rr any cther pan. 

:.¢cord~'.!y " . .%h± be anti-c._.,. :,-ed tlieot -he Andean Sub

reg:.on as a groaun a: K± -, take as an objective the geographic 

diS....b .: of activity in the five nations st'"ictly 

in ac or-i with the -orInciple of ccmnarative -dvantage. This 

possible ohjotive is b eing adCo,-e hoovcr, cnly 'n a severely 

auaif'.ed way. In the ,.bsen.-e of n .. . iration of 

people b.ctw( n and,i:-,gr, the five .±crs, the distributicn of 

activity in confo rmance wit.h co~irarative advantage might allow 
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significant &ifferences in real per capita income from one nation 

to another. Moreover, such a distribution might concentrate 

manufacturing activities in relatively few locations, leaving 

some members, particularly Bolivia, almost bereft of industry. 

The authors and executives of the Andean Pact evid.ently 

(1) have recognize,.1 that each of the member contries desires to 

have a proortionate Ehare of the industrial expansion that is 

expected to take - in the Andegn subrcgion in consequence of 

L n:icated thatthe Pact and (2) -av.1 new industries should be 

distributed through the Andcan Subregion in accordance with the 

principle of cc.parati.ve advantage. In the light of the com

ments we have ju.t made, it .gi"n'. appear that these two guide.

lines are in conflict. However, we have effected a reconcili a

tion of the two principles by thmiking of new industry being so 

apportioned geographiczjly that each country tends to export to 

the rervt of the Andean Countries sufficient products from its 

expane.ed indutitrial sector to pay for the incremental Indistrial 

imports from its Andean neighbo.,s. This pattern would be con

sistent with regardf.ng the industrial sector of the five nations 

combined as constituting, within itself, an international economy 

within wh.ch the %-5pur e of comparative advantage can be applied. 

By taking this na;o.roac:h we have been able to envisage a 

Bolivian economy "roi.t ,ov,2dtend to be self-supporting industriaJ.y 

in the sense tbat the enlargements of manufactured imports associ

ated with gLrowing Bolivian incomes would be matched by enlargements 
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of Bolivi.a's cN orb;- of mnufactured goods. 

3. Practical Considerations.
 

In ad, ition to the formal asszrtonl"dos that we have made 

respecting (a) Dolivian obj.tves within t.he co.ext of the 

Andean Pact a:_.: (b) bhe obect .ves of the Andcan SlTbregicnl 

as a five-nat-.on iroupn we have adopted a nuiiber of practical 

gxnidclin<.s a .:',K."To1 a1ra,-h to :,ach of the possible op

nortu'i-,ides tha:,t Ux-, ., ,n si.'v'ryi. F~ve o2 these gu,:aLlnes 

l!ined this 

others, which are nmre proceau.-'al, are descr±bed in Gchpn:Or I. 

are sufficiently Y', De e: n. An chapter; the 

a. Avoidanee of LimiitaLons of L:±ero-Eiconcmic A.r-noach. 

in formulating a set of i:.idieilnes approtriat, to our pro

gram of stulites ve were keenly aware that it wou. be unwise to 
conide ,,.ch pos:sible 1 rv'ject only as an is.olated undertaking 

in the Bolivian nationL-, economy as .t now ex.sts. Such on as

sumimotion -- which would mean tak..ng a mroC.--C.onomic analytical 

appreach to Bolivian devcloprienb - would cause the discr, of the 

many Bolivian c)1-,s wh1ich can be viable once one or more infra

t.; : a-c filled. For exa.ple if the transport system 

and its existirg rate .:j taken as giv2n, many projecbs can 

appear non-viable .-" of the high cost or non-existence of 

adequate transrort. 
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In short, a ceteris paribus assunption that the entire economy 

remains uichanged e: cept for the prcjcct under cor.::ideration ,o'2d 

effectively block Bolivian developnt because many projects 

perhaps most projects - appear viable oaly as it is assaar.':d that 

certain other projects, PartjciP!ar,..y .. projcts. areinfr-st ouraJ 

undertahen fir_,t. k'vr. if this micro-economnc assumpwfton. v's:e 

taken win ile i.n§ ';.zu-ueTural E:tojeers were being e,:min-d, many of 

them ini.ht rxno:-n UI:.Lc.,r .nid b:cau_-2 the cvrront demand for their 

se:r-ices appears i:, -- a: -, 

To avoid this frn: Kzai'ing cifficulty either (a) a broad range 

of wojects, bc in2ra~tr,.'-uiL and structura.t, needs to be 

e:.ce.in- si:1 (b tviduaJl 1:ojoot neds to be-)..tao,,.sly or oac!h 

c.'nzr, on tJhe a :,;',.tion tha' t-a needed inf. .strue'tuie and other 

extercnalities \:v-.L1 be prov' d.-.. "W: have usK tl , f-T nor approach 

within eoach sector and the .- er aTmz'oach in considering cach 

project vJ.-a.;'.s r-eded snvices or c:6out goods or 1:trkets out

side the p:,njcrt ,)n sector. 

exonp].e. bez n the ground 

inadeouate t'n>,porL, and no aagie'it2-.tua-bascd -.nTustry has been 

dropped on the g:couri that the ag icult-oral prodiucts which are 

, I rIo projeet has rejected on of 

the ra- nraterials of ti' iv.mutry re not now being grow. We 

have not, of c r!e, :: '1 that any w'ojoct should. be inplement

ed before the n-cu-Y.. . ,.t..uture a2.a oher e'Lernalit.es are 

also brought into oxis'c;nce; rather, by show..ng the industries that 
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can be established once transport exists or is made cheaper we 

take an affirmative posture that fosters the g;'oith of trn:ort 

by indicating what may need to be carried once the transport 

link is provided. 

When c.olesi'er.img r'otential opT'ort-unities tho irJ ,rentation of 

hicho end .n . ]ivi.n iaw materials. we asSumed that 

;hoc. .the roiu-c'u_.. 	 oolt'eri'hls, T-,beher ag-Icul tural or 

be -!.n'.tty.co- v,: needed to su:Jply 

Bolivian nilufae r; reall ,.tion of this asoumption is, 
of' course, Cr1 .ii. t¢o , da<-Lopo:-nt of £e rcsfg±d~of collroseo 	 oa, precessJrng indus

tries such a, neat ,nCvagetble oils and o f mineral-u.ing 

..... t..... '.,ICI M he .Ioucoioi of tungsten carDcc:- and non

ferro.: &_oys. 

ve acstued • and thi; assumpt+cn is eons..ei further 

below - that any infrastruct-tral deficiencies that might inter

fere with the 	zuccess of an. industry -,voiod be overcome. 

b. Prices, an.-,. 	 Financial Performance. 

.. ....... ie'.c.s of raw mat..,erianJ.s, supplies, and 

equipment ;.!ou2di be n,1, higher tlhmn now; this is a hazarjouo 

assumption bcau..e nany uaterial inyuts fLr industry are l3iely 

to become more . . -: nnc.&r-they a. c within the Andeanr 'produced 

Suhreg-rion~ iath.-i_-'. t..: ... fru,:1 the outside world The 

assumption wuL 	 nev.-teless appropriate because ou2 objective 
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was to discoor all iffirative possibiJities. A sie!m2.r 

assumption was to takc se]J2ing p,ices as they now stand in the 

principal market locr.tic-ns w.thin the Andzsn countiies. This 

assumption might be ro2' rded as unwarr-anted because rrices ._ 

adjust as duties on goods frcm outside Anccm are changed to 

conform to now ccrenon external tariff schedules. W believe 

that it is an appropriate assumption, however, becaus.e the le

vels of the ccn=,on tariff may be close to the average of those 

that prevail tcday. 

We did not reject any possibility on the grounuds that com

mereial costs would exceed co-mercinl revenues nless the excess 

was so ls',e that we ccIr!-,not item'_me its bhirg countenaaced by 

Boli'vian or Angoa aut?.orities. f, h. -;ever, the e-rcess was far 

larger than that e.rectoa: for roduce:s in a more favored Andean
 

nation, the possibiity --as typica.7iy discarded. 

c. ,ieasuri 01 bab.onal Benefits5n and Costs. 

Benefitr./cost anciysis is a method of measuring the national 

income effects of a project. zssntialy the method calls first 

for noting the values expected to be produced in a pioject - these 

v'Lue cing the gross benefits; then, recognizing that the 

human and mcerial resources recuired for the project must be 

transferre.1 out of thei prese-it acti;fiics, the values presently 

being produced nA whhich wi.l need to be foregone as the project 
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ms" in .eanted.- ar ,'o' r:. - these are the costs of the project. 

Gross benefits ,ri.-wus costs eqrajl the net benefits, these being 

the increment to real n ational in.cme to be anticiated from the 

project. 

Benefits/costs measurements a-., typically o by :ucdi-g 

the revenue and exense datA that are prepared to perit project 

evaluation from The viewno'.nt oC the enti'enr-ner cr investor. 

1Rcvenue da"ta mry 1.: conw:d gross b...f.s by ma n •djS

m....ts ta ,ccsor scbsie; 'i=-se dataiay- bo couverL-ud to 

cost.- by r~Ac.ng any diffe.-o-nors bi:een pa.,'mtns to resources in 

the pr'ojcct and level of pa-,icnts in eyisting (prc-project) 

activitics.
 

Dur irng an rivety su,u_ ey there is no occasion to try to 

measure national e Jo benefits and costs. The subject is 

mentioned here because indicates the gener-[ approach or at

titude we ar3 taking throughout th .;:hole prorcan of identitf'Yng 

oppo..ni ties and evaluating their fees.b'lity. The most feasible 

indufjtriol projects from a Bolivian national economic standpoint 

are taken to bc those that contribute the most to real national 

income as shown by the differenco between gross benefits and 

costs.
 

d. Locale of Markets. 

It should be ac'ed that although the occasion for these op

portunity surveys has been the prospective unrestricted access 
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for Bolivian indfustria. goods to tha markets of Chile, Peru, 

Ecuador and Colombia, we have as part of our investigations 

looked at opportunities to manufacture goods for sale in Bolivio, 

and for erport to neig-hboring count ies like razil, Paraguay, 

and Argentina a.-well as world market:s with'.n the rest of IL!=TA 

and ovorseas.
 

e. Use of H]J"'LALC Ccke. 

The process by which thL five me:nber nations forim themselves 

into a common ma t, i-t b-_ng one of the chief purposes of the 

Pact. is on- of adijstin/ customs duties on traded commodities 

clasiied accor i'.,, :o the .TAIALALC code, wlich is -n elaboration 

of the 3::use"s Taii.: Lrcronct urc. The me- .erssubscribing to 

the Anil Pact have decided to uc the coc'e also for the purpose 

of classifying ty3,es of iniustria-, activity in the region. Such 

usage is convenient in that it peil.its ready lin.'Lge of tariff 

adjustment on LivOn conmoditics to CecJisicois respecting the pro

duction of the same co.-odities within the Andean Subregion. We 

have been foced to notice, howew.r - as have, no doubt, the 

Andean Pact authorities who niae the decision to use the code for 

delin-at.i ind ustries - that Gbe NABA.ALC code classifies com

modities; not types of economic activity; the code is in this 

respect siilar to !:2 ,.ar.rard International Trade Classifica

tion (nIIC) and' ti.mrL c fferent from the Intenational Standard 

Industrial Cia ificnWon of All Fcncm.'c Activities (SIC) which 

is designed or d~k'nrot:g industries. The UAAL?.ALC code is 



inconvenient for handling industries in that a given industry 

may produce commodities fiom several four-digit code categories 

and the goods in any one category may typicallly be produced in 

two or more distinct industries. We have. fortunately, found 

wELys -1;,- ccde uinrlg at tlr es seven - orc,njbiye atcgo:i:es, 

eight - c&_git cL.' f:Lcat.ons, in or-der to delineate industrial 

opDportun~it-c!,U' .!
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II. ANALYTICATJ APPROACH
 

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 emnpha;3.s and sequence between sectors were found 

advisable.
 

A. IDENTIFICATIOT OF OPPCRTUNITIES 

We ..will first describe the model or standard procedure for 

project identification and then note the kinds of variations
 

that became advisable as the model was applied in each of the 

eight sectors. 

Generally the approach was to test each possible opportu
nity in terms of: 

- the sizc-adeqiuqcy of the market th2 Bolivian manufacturer 

might be in a position to serve, this size-adequacy being 

relative to
 

- the minimum sine plant that might be economically sensi

ble for prDC'<Lng the goods, and 

- the availability of the needed raw materials, with par

ticular attention to their availability as Bolivim 

produced materials. 
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1. 7tandard 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 materials 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 the Yescarch task then became one of comparing it
 

to other opportunities. 

Before attention is given to the method of ranking of oppor

tur'ties more can be said about the identification process.
 

a. Market Size
 

Our investigations of market size were generally studies
 

of official import statistics supplemented by interviews with
 

informed piolic officials, imporers, large users and manufac

turers of the product in Bolivia, other Andean countries, the
 

rest of LAFTA, and overseas, etc. Our classification of goods
 

was regularly that of the import statistics, usually the
 

NABALALC code carried to four digits. Very little accuracy
 

was forfeited by generally considering four digit product
 

groups since to treat inlividual product manufacture would be
 

reaching for greater precision than oter factors such as the
 

accuracy of available market data would justify. Moreover,
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to study products individually would depart from reality, since
 

manufacturing economics dictates that products utilizing the
 

same technology and equipment should be incl-rded under one manu

facturing roof. Neverbheless, on nwumerous occasions we dt-parterd 

from this criter'ion and considereJ items having more than four 

NABALALC digits wher.their manufactut- could be viewi'ed as pioject 

by itself.
 

For most goods the notentisI market was taken tu be the 

suin of imports into Boliviea and iico the ot'iir four Andean 

countries plus imports into three of the foii' Cuenca del Plata 

coutries - Paraguay, Brazil, and Argentina1. in those instances, 

however, where products would need to depend upon broader (i.e. 

world or other LP..2A) marketu, these were also analyzed. 

Categories of goods, imports of which into Bolivia and into 

other Andean coutries were too small to be attactive, were
 

droppod, at least tentatively, from further consideration. The 

usual ninima were US$ 50,000 to US$ 100,000 yearly into Bolivian 

and US$ 500,000 to US$ 1,000,000 into the Andean subregion.
 

Within these ranges the exact level of imports used as a crite

ria for elimination deoended on the industry. 

These minima vere selected considering that: 

- In almost any inanfacturingindustry the min.-mum scale of 

plant would require annual 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 manufacturers would not be capable of achieving 

100% market penetration in the Andean subregion as a 

result of domestic competition and, as a result, for 

the project to ha.re a reasonable possibility of success 

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

500,000 to U$ 1,000,000. 

b. Minimum Size Plant 

Once the list of possible industries was reduced by this mar

ket screening Qivice, minimxm plant size were noted for each and 

possibilities were retined if the prcspective salcs of the enter

prise were su:'ficiet to allow the riinimuin plant to operate at its 

break-even level or better. 

c. Raw Iateriel Availa7ility 

The availabil2.ty cf rar materials was checked in order to be 

assured that a Bolivian Tplant would not be highly disadvantaged 

as against its competitors in the oth,;r four countries. 
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he 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 not be
 

produced in the same plant. Then the screening process was 

repeated using combinations of categories insofar as the goods
 

might be manufactured more economically by producing them to

gether in a corplex. A nuinh:r of viable combinations were dis

covered by this prcce'lure, 

2. Modifica i':.n ,' 

The stnidard approach we have discribed was modified to 

acconmcdat2 the relevant differences amrong sectors or industri.es. 

For example, a numiber of potential Bolivian manufactures, 

particularly products of nor-ferrous minerals, con-iiand only 

small markets within the Andean Group. Their viabi].ity depends 

upon their being soJ.d successfully 4n world markets. Similarly 

certain precious woods and products like pyrethrum and chnchona 

would depend on world outlets. Accordingly such products were
 

not selected by reference to the size of the Bolivian and other 

Ancom markets.
 

As a second example, some industries in the food products 

sector can produce econcuic.ally in plants of such small scale 

that plant size was nou a screening device. 
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B. RANKING OF OPPOR'.iY2,'..TIES 

1. Criteria 

Once a potential opportunity passed these Three test-.arlet, 

minimum scale of planta, and raw material availability - it was 

deemed an opportunity. The opportunities in each sec",.x.werc then 

ranked accordin.,' to some eight criteria. These were as follows: 

a) Marhet size (compared to minimum plant) 

b) Market trend 

c) Existing (and pr .pective) Ancom production 

d) Backward likcage, including use of Bolivian raw materials 

e) F 2-nkE.ge'rwazd 


f) La'Dor inte-:z:ivrness
 

g) latio of vi'e to weight or bulk
 

h) Time to imp!fl: -,t.
 

Each of these criteria 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 th, opportunity. 
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b. Market Trend
 

Whlere available data were sufficient to permit tenable 

market forecasts, projections were made. But even when the pros

pective market could not be usefully quantified we were able 

most times to discern the dir'ction of market t-drllc. The more 

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

tunity.
 

c. Existing (and Prospective) Andean Production 

For each Andean country we endeavored to quantify local 

production of the goods involved in each opportunity. This 

quantity was then compared to the inport quantity for the same 

good. The longer lTocal production in the other four Andean 

countries as a share of otal consi.nption in those countries, 

the less the likelihood th.at Boli.vian producers could build 

sizable sales in those marrkets and, accordingly, the lower the 

ranking of the opportunity. 

d. Back.,7ard Linkage 

Backward linhage refers to the tendency of an industry to 

patronize local producers and thereby encourage an expansion of 

their operations. Considering the generally low levels of
 

employment and resource rl '!eloplent in Bolivia, such backwTard 

linkage is an important consideration. The use of Bolivian 
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agricultural and mineral raw materials is a particular kind of 

backward linkage and such use occasions the upward ranking of 

a project even when the raw materials would be produce.- in any
 

event and sold abroad in their raw state if the opportunity
 

were not implemented. 

e. Forward Lin':age 

Forward linIkage is counterpart to backward linkage. It 

is the effect of new industry output on other Bolivian indus

try. Thus insofar as the implementation of n cpportunity 

means the nrovision of goods to other existing or prospective 

industry, a forward linkage that encourages further industrial 

expansion exists and justifies a higher ranking for the oppor

tunity. Opportunities to protice consuner goods do not carry 

any forwa ,'d linkage; this fact does not mean that consumer 

goods industries are less desirable than other industries, 

because consumer goods production can show g_'eater backward 

linkag]e than other industries. 

It can be said that the degree of linkage, backward or 

forward, is a func ion of the delineation of the opportunity. 

If an oppcrtunitLj is formulated as a fully integrated industry 

which produces its own ra.. materials and sells its final pro

ducts to consumers, the 'e is no rrom for any linkage except 

in the production of equipmen and some supplies or services. 

But an integrated project is certainly no less desirable 
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because of the absence of linkage. What matters, of course, is 

the net value added within the national economy consequent to
 

the implementation of the pro.ject; in other wordr, a project's
 

economic value to a nation is primarily the net addition to
 

national incowe cr product that it can cause. The degree to
 

which the addition 
tahes place within the project vs. outside
 

it is a matter of no conceqiance.
 

f. Labor Intsn,. ivenes 

The matter of lab-or inte-udiveness is remarkably similar
 

to backwMard linkage. Both concepts deal with 
a project's use
 

of local resource, but in 
 the instance of labor intensiveness 

our concern is he Pinourt of labor/time em,"Oodied in a given 

quantity of output. The more lahor intensive a project the 

more use it m.kes of relaiVCly unsilled labor as against other 

inputs, domestic or foreign. Understandably, a nation like 

Bolivia w ith a re7ervoir of' urctneployed or underemployed untrained 

labor attaches significant import-nce to labor intensive projects 

and we have ac orded such projects higher ranking. 

While raising C2 oyntoni, levels in Bolivia is certainly 

an urgent rrl-ttLEr - eronomiclly, sociologically, and politically 

it must be kept in ,in as long-term policy decisions are taken 

that a resource connnVJ to one activity is not available for 

another. Once the Bolivian economy is in good working order 

there will be employment for the entire labor force; at that 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 topography is at a 

transport disadvantage, for most manufactured products, when 

copeting in export nrl:ik s or when using imported raw materials. 

To take this factor ir.± account we ccrIniuted the value to weight 

relationship for the prcducts and raw materials involved in each
 

opportunity. Higher ranhing was given to opportunities, the 

materiaLs - "dproducts of which carried higher value to weight 

ratios and would be, therefore, capable of absorbing relatively
 

high transport costs.
 

h. Time to Implement
 

The industrial development of Bolivia is an urgent matter,
 

thus the more quickly a project can be in production after the
 

decision is tahen 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 perir.,ds. The definition of "implementation" is 
quite flexible since 7.i<.Jects of ope-rating on a garage-scale 

with three or four ciplo-'.ees can be put into operation virtually
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overnight. The "time to implement" is the time required to make 

plans, order equipment, construct buildings, receive eauiprent, 

find and train people, and manufacture the first batch or pro

ducts. The ope-ration may or may not reach the break-even point 

within the time indicated. On the other hand, an entrepreneur 

with hard work and geccd luck might achieve profitable status 

very quickly.
 

2. Degrees of Por.-onise 

Following the rarlin b7r these eight criteria, the various 

opportunities in cach sector wzre grouped. In socma sectors 

three groups were appropriate - high pron;ise, nedivfuln promise, 

and low pr'oniise. In other sectors it was advisible to add a 

fourth grcup - minimxun promis,; an opportunity of minimum promise 

is a marginal industry which does not deserve further study unless 

thcre is a significant -imprveinrnt in one of the attributes that 

contributed to the low ranhinrg. 

Generally high promise opportunities have been described in
 

far greater detail than have those of medium and low promise. 

C. COM1.PLEX'.S 

A third analitticv -t-pwas to reexamine the full array of 

opportunities in eac" or to discern possibilities for ccmbi

nations or complerez c.uiirg products from two or more four

digit categories. Such complexe s can incorporate coimodities 
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the production of which might not be economical if each co.-ziodity 

were to be produced in a separate plant, moreover, even when each
 

comodity constitutes a separate opportunity, combinations can
 

provide worthwhile manufacturing economies. 
We discovered a
 

number of possible complexes that deserve to be treated as oppor

tunities.
 

D. TYPES OF RECC-MvNDATIONS
 

Generally we recommend that each of the opportunities that
 

shows high promise or medium promise be inves":igated further,
 

either by prefesibility study or by feasibility study. 
If the
 

opportunity survey shows clearly that a given categorT of pro

ducts can and should be manufactured in Bolivia, we recoimiend
 

that a full feasibility study be conducted as 
the next step.
 

If, on the other hand, it is not certain that aviable project
 

can be designed within the area identified as an opportunity,
 

we recommend a prefeasibility stady as the next step.
 

A prefeasibility study, in contrast with a feasibility study,
 

is particularly appropriate when there are 
still unresolved ques

tions about, say, the quality or the quantitative adequacy of
 

raw materials, or 
about changing market patterns. Such ques

tions can provide the focus of a prefeasibility study; once they
 

are satisfactorily answered, the remainer 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 nunber countries. 

Thus the possible use of prefeasibility 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 opportunities which 

are to be assigned iudcr the provisions of the Andean Pact 

should be next subjected to prefeasibility study in order to
 

demonstrate to everyone involved in the assigment decision 

process that such opportunities deserve to be implemented and 

that they shoud be sited in Boliv*-.. Then, once the Ancom 

authorities have concurred by assigning projects to Bolivia, 

the remainiig investigations needed to provide a full feasi

bility study can be performed. 
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III. CoITCLUSIONqS 



III. CONCLUSIONS
 

A. NON-FERROUS METALS
 

Our analysis of Bolivia's non-ferrous metal resorces indi

cates that tin, bismuth, zinc, lead, copper, antimony and tung

sten have reserves in sufficient quantity and quality to be
 

exploitable (table i). Other minerals are also available but
 

thei- quantity is unknown. It is probable that as more explo

ration is condu ted 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 concentrates into metals. It clearly
 

illustrates the benefits derived from upgrading. If Bolivia
 

had sold 1969 production of these minerals in metal rather
 

than in concentrate from it would have earned an additional
 

US$ 23.8 million. 

We have classified opportunities in the non-ferrous sector
 

into four categories as follows:
 

- Upgrading of Tungsten, Copper and Zinc;
 

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

- Exploration;
 

- Maketing. 
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TABLE I 

Mineral 

BOLIVIAN RESERVES OF NON - FERROUS MINERALS 

PROVEN, INDICATED AND IN7ERFERRED 

(In Tons) 

Proved and 

IndCiated Inferred 

Tin 1,033,428 350,600 

Bismuth 13,200 2,000 

Zinc 1,210,000 2,000,000 

Lead 232,000 495,000 

Copper 311,000 500,000 

Antimony 145,000 50,000 

Tungsten 57,700 100,000 
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TABLE 2 

VALUE ADDED BY CONVERSION TO METAL 

Sales Value Grcss Sales Value 
Per Ton Add::d by 1969 Added by 
of Metal Conversion Outout Conversion 

Metal Content of Ore to Metal (long Tcns) Ore to Metal 

Tin 3,2 + 120 2),900 96,)jO000' 3,81i0,000 

Zinc 228 
 + 72 26,00 6,000,000 i,896,000 

Copper 900 + 8,000 7,200,000 864,ooo
 

Antimony 
 960 + i08 12,300 11, 750,000 1,776,000 

Bismuth 6,960 + 2,640 600 4,176,000 1, 584,000 

Tungsten 
 6,000 + 6,0001 2,300 13,800,000 13;a800,00 

1. Hydrogen Reduced Power
 

2. One Metric Ton = 0.98 Long Ton
 

42
 



1. Upgrading of Tungsten, Copper, and Zinc
 

a. Tungsten
 

Bolivia, as a very important factor in world tungsten pro

duction and reserves and in view of a very strong world de-mand,
 

is in a position to upgrade its tungsten concentrates to much
 

higher value products. World consumption of tungsten has been 

growing at a rate cf 4% p: r year but in the next several years
 

it should increase at a rate af 5-10%. 

Our analysis has indicated that there is a very promising 

opportunity to upgrade concentrates by proccssing to at least
 

refined tungsten oxide (w0 3 ) which would yield an increment of
 

i -,33% in value over th ' of concentrates. More Lrnportant thera 

may be an opportunity to produce ferro tungsten (about a 50% 

increase in value) or ideally hydrogen reduced powder (100%
 

increase in value). In addition, thare are opportunities for 

upgrading significant amounts of Bolivian tungsten to carbide
 

powder which has a value two-end 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 times greater than concentrates.
 

It is also possible that the hydrogen reduced powder could
 

be sintered and swaged into m1ll products with values ten to 

thirty times greater than concentrates. However, mill products
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use relatively small amuunts ofV the total tungsten produced
 

(about 25% of total czr sumption) and the investment required
 

for their production m-y be not justified.
 

The most logical approach towards upgrading tungsten would
 

be to focus on sintered tungsten carbide blanks and tool aid the
 

intermediate products which include refined tungsten oxide, hydro

gen reduced poe::dlr, and tungsten carbide powder. These are the
 

major volume products, accounting for 40/ of end use as compared 

to 25% for mill products and 11% .or fcrro-tungsten. The 

remainder of tungsten is accounted for miscellaneous uses such 

as sheelite and wolfraraite concentrates which are added directly 

to steel for alloying and carbon reduced powder used for ferrous
 

and non-ferrous ailoys.
 

The investment required for facilities to upgrade tungsten 

to carbides and tools wid be in the range of US$ 6.0 million, 

depending on the volu-nc of tungsten concentrates treated and 

the lihely 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
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producer of copper. In recent years Bolivian yearly production
 

of concentrates has been about 8,000 tons as against 650,000 

tons by Chile and 200,000 tons by Peru.
 

At this time Bolivia does not produce sufficient concentrates
 

to justify the establishment of a copper smelter whose minLmum 

economic sca2e of pl.ant is about 30,000-50,0COtons of blister 

copper p~r year. A very promissing opportunity, however, exists 

for increasing rc< ,s thrc gh an incerase in exploration 

effort. After atti , reserves have been found Bolivia should 

consider the installation of a smelter. 

A small interim opportunity exists for the production of 

copper and copper alloys. The copper produced would be used
 

to supply the domestic market; the copper alloys would be a part 

of a non-ferrous alloy complex. About i00, of the copper _n con

centrates presently produced in Bolivia is in the form of native 

(uncombined) copper which could he s parated by flotation at the 

present mills. Ilative copper which is nearly the equivalent of 

scrap, could be meltcd and fire refined to produce copper metal 

of adequate quality for the production of alloys such as bronze 

and brass. 

It would not !i suitable for electrical use. As the pro

duction of concentra:F 12reases and additional amounts of 

native copper are separated, a small electrolytic refinery pro

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

copper to electrical grade copper.
 

There is also a potential opportunity -to recover copper
 

from oxidic copper ores. 
 Most copper ore bodies that outcrop
 

have oxide copper zones at the surface above the niassive sul

fides. 
 These exii.i ed ores cannot be concentraLed by physical

chemical benefication methods such as flotation but instead
 

must be leached with sulfuric acid and 
 the colyP'r recovered
 

by electro-winning the 
metal fron the copper siulfate solution. 

Electro-winning copper from the solutions will result in high 

purity copper suitable for electrical use.
 

c. Zinc 

Bolivia currently produces about 26,000 tons annually of
 

zinc concentrate. The reser-ies of zinc are 
estimated at
 

1,210,000 tons, proven anC indicated, with an additional 2.0
 

million tons inferred, W;e -estimate that Bolivian zinc reserves 

are sufficient to sual o".L the present level of mining operations 

for about 40 years. 

The construction of an electro-wining plant to produce zinc
 

metal in Bolivia is in the planning stage. Although zinc smelt

ers in other producing contries have in recent years experienced 

losses, our analysis 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 production of electrolytic zinc in 

Bolivia should also generate opportunities for die casting and 

galvanizing, which arc the n'jor uzes of zinc metal. 

2. Production of Ferro-Alloys and Non-Ferrous Alloys
 

a. Ferro-Al 3y 

The high vo2 Lme ferro-alloys are ferro-rianganese, ferro

silicon and by product silico-me ngancse; ferro-chrcme and 

ferro-nicI -. are a2lso iripor'tant. Ferro-a.IJoys of uolybdenum, 

titanup, tungsten, vanadiui.L anJ columbiun are Produced in much 

smaller quantities. 

Bo.iria hns hnown isources for the production of fkrro

tungsten and ferro-silicon. oeni-i resources for the pro

ductiou of fsrro-na-ia1nesZ are also known to exist in Bolivia. 
h-.Ver, V i .... o ir-on ratio ma,.r not be suf ciently 

high to producc al. tll cow:mr,.rcial Zr-dtcs of ferro-nanganese. 

Bolivia also L'a LwiorJ cf nickel, rc.ybde;r and titanium1 

and a :'csslzi]ity of vzan-Ldium associated with uranium. If 

co~mercially explo.!.ble ourntities of these minerals are found 

in Bolivia f-rr..aJ.Lys could also be produced from then. 

In the Andean Subregion Chile is the only producer and 

net exporter of ferro-ellcvs. The Ande n market imports approxi

mately ,00. tons to 5,000 tons of ferro-alloys per year. 
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In other South American countries Brazil and Argentina
 

produce ferro-alloys; of the two only Brazil produces a fall 

range of ferro-alloys.
 

This analysis indicates that an opportunity exists for
 

Bolivia to produce ferro-alloys to export to the 
Andean markets 

and also to selected South American countries. The opportunity 

for Bolivia probably inpurd be some of the high value ferro

alloys, particularly those ,.here the raw .mate.rial is a large
 

part of the value of' Lho 
 0-- product and where t.he ferro-alloy
 

metal. woud be avila)LV: in Bolivia. E.anples of these may be
 

.erro-ti-.o .. rn~e 
f and possibly ferro-nickel,
 

ferro.-iolylhenum and: :crro-vanadium. The production of 
alloys
 

such as 1, not
fc o-0iic.rio rcp 'eset promisaing op!ortunity 

since the cost of the raw materials (i.e sand and iron ore) 

are a small proportion of the total cost. It may be necessary, 

however, to produce ferro-silicon in order to provide a line 

of ferro-alloys.
 

A small 5,000 ton to 6,000 ton ferro-alloy plant would 

require a capital investment of about 1.5 million theUS$ for 

plant facilities. A ferro-alloy plant is normally easily expand

ible by adding furnaces individuall,. As a result a s:.all plant 

could be installed initially and subsequently expanded as demand 

for the prod6uct ri. ;, 



The profitabilit, of a small ferro-alloy plant would be mar

ginal if it produced only the high volwne, low value (US$ 11!0 -

US$ 275 rer ton) ferro-alloys such as ferro-siJ-icon and ferro

mangencese .unless rower costs were very low (i.e. in the range 

of 5-9 mills per kw7!h). On the other hand, if hih value ferro

alloys based on Dolirian raw materials were produced such as 

ferr'o-tngs ten the facilities wculd be very profitable. 

In suir-_.ry tihe producLn of fvrro-.ai.oys in t3o:ivia ro

pre-,ents a very a tractive opporto ilt-. It:z viab3iliLy however,
 

would depend on tho 
n.r-:t for :3xecific te.rr'-L o_,s arnd on the 

availali1ity Jn 5o.iv-a hiM_h value raw aerlals. With the 

exception of' tusten, vi,.e is no s:nificant loss in the 

value of mtals -u-c' ananco, nickel vanai:.uml or titanium 

if they ar'e cove t d fL-rro-llos ins'cad o:.'to pure mietals. 

Since tungsten can be easily upgaded1 to rowdar !d imetal and
 

carbide, the best a-proach 
would be to convert a portion of 

tungsten to ferro-tungsten but only if it rep-Cented .,V.. of 

a number of ferro-alloys produized. 'he installation of a ferro

alloy plant to produce only ferro-tungsten woulu not represei't
 

the most attractive alternative.
 

u. Non-Ferrous Alloys 

The variety of non-forrcus metals available in Bolivia sug

gests the possibility of nroducineg a broad range of non-ferrous 

alloys such as a wide;-'1etr 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 lead
 

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
 

that the market in the Andean Subregion is in the order of
 

US$ 1.0 million per year arid in the LAFTA area US$ 4.0 million 

per year. These market figures arc subjecL to confirmation. 

It is probable that Bolivia could supply part of the Andean 

market, although Perti produces many of the same meLals 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 tin and bismuth based (high value) alloys 

would have better possibilities to penetrate the World 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
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alloys. Another factor which should be taken into consideration 

is that a certain volume of by-product mixture ,f rntals wil be 

produced at the Klockner smelter which wrill either have to be 

refined or converted tc use.ful alloys by appropriate primary 

metal additions.- Pefing of these mixtures w-c.uld probably have 

to be conducted in i'l-rope and, therefore, the by-.proCluct value 

would be low. A totter alternative would be to u-ili:e the pro

ducts in allo-r manufactur2. 

ThP cld Netabol or Per' smeltor with aditon'al capital in

vestment could probably prcduce nen-ferrous alloys. 

3. Exploration 

COu., analysis nc.z indicated that l-'ge opportunities exist 

for Bolivia to inc!.vease and hopefully discover higher grade 

reserves and place dencstls of tin through intens i ied explo

ration. Cimilarly we are oetim':sti t,.t a w pisnnedpll 

exploration proram 'oi.:0 Lae a good. probbility of finding 

additional rose'vs of c,-pr antimony and bismuth and perhaps 

nickelrol,- associatcd with co.oper), vanadium 

(often fon:nd with ui~niuu) and rutile. 

Urani.m exploration is of part.cu-lar interest since demand 

is exect-ed to increase L1 500, over the next ten years. Present 

consumption is 12.) O tons per year of J 3 00 and it is forecasted 

to increase to 6'7 (00 tons by 1980; the accumulative demand during 
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the 1970-1980 period is 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 control.ed Bolivian organizations have had ex

perience marketing concentrates but not in marketing nietals. In
 

the near future as snelting capacity is installed Bolivia will 

be marketing tin, bismuth, antimony metal and oxide, zinc, and 

perhaps tungsten. Tin, lead and zinc are relatively easy to
 

market since they are sold on the London Metal Exchange common 

pricing basis. The significance of this is that any new or
 

occasional supplier can expect to obtain the same price as a
 

traditional supplier. This is not the case for antimony, tung

sten, and bismuth nor would it be true for non-ferrous alloys.
 

The mprkat for these metals has been traditionally supplied by
 

a limited number of producers who have established over a long

period of time close custoner links and who compete more on 

service, quality, :rxd product variation than on price. They 

recognize a lautual sif interest to maintrin common and-

stable pricing polisy. In other words, they recognize price 

leadership by one or t;io companies and stockpile material, or 

very occan.ional_.y ration it, .!s necessary, giving only limited 

discounts from a recognized and consistent world price, as in

dicated by the supply demand ba lance. 
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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 discount from the existing producer price. 

On very few occasion.-, dlid !.hey receive a price near the pro

ducer price and only in 1929 was the price at which the 

antimony metal was sold above the producer price. 

In the case of bismuth a free rmarket has been reported 

by the h:etal Bulletin of London as of January, 1969, although
 

the market probaly existed two or three years before this
 

date. Such a market does not presently exist in tungsten but
 

should Bolivia begin to produce and sell an upgraded product
 

such as hydrogen reduced powder or tungsten carbide, this will
 

create a frec.market, unless permanent customer contacts are 

established.
 

Our ex-erience indicates that free market price has gen

erally been 20; to below the producer price (except in 

bismuth). In practitc- ., discount has probably been closer 

to 15% since, as ri -icid earlier, producers do in fact 

discount prices to their better customers during periods 
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when the market is soft. 
This would not be reported in the
 

Metal Bulletin. It is reasonable to assume that a similar 

discount would develop in tungsben if there were spot sup

pliers. 

Table 3 indicates the effect on 3olivian revenues from
 

free market discounts for Antimony, Bismuth, and Tungsten.
 

Assuming that Bolivia sells 6,000 tons of antlimony, 400 tons 

of bismuth and 2,000 tons of tungsten, the loss "n revenues
 

would be US, 
 5.1 rillion if the dis-count is 1.5%, us$ 3.4 million 

if the discount 10% and US$is 2.6 million if the discount is 

7.1/2 !o. 

B. NON-IETALLIC MINERALS 

Cur analysis of resources, markets, and minimum economic 

scale of plant and technology indicated the following opportu

nities.
 

1) Construction aterials 

2) Glass
 

3) Ceranic Ti: 

4) Magnesite Grain
 

5) Asbestos
 

6) Vitreous Plumbing
 

Other non-metallic minerals and their derivative products
 

were eliminated from further consideration for a number of
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TABLE 3 

LOSS IN BOLIVIAN; REVENUES DUE TO FREE MARKET DISCOUN TS 

Sales Revenue
 
at A.D.L. 's 

Volume Projected Revenue with Discount 

Metal 
of Metal 
Long Tons 

Levels of 
Producer Prices 

15% 
(Qi) 

10% 
(US-M 

7-1/20 

Antimony 6,000 6, 624, 000 5, 552,000 5,961,600 6, 120,000 

Bismuth 400 3,8140,000 3,264,000 3,1456,000 3,552,000
 

Tungsten 2,000 1k!,000,000 20,400,000 21,600,000 22, 200,000
 

34, 464,000 29,316,000 31,017,600 31,872,000 

Deduction of
 

5,148, 000 3,446, 400 2, 592,000 
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reasons. First, in some cases Bolivia does not have a mineral
 

in sufficient quantity or quality to justify commercialization.
 

Second, a large number of non-metallic minerals are low in value 

in relation to bulk an., therefore, arg rarely shipped long dis

tances but rather serve the local market. This group of non

metallic minerals includes cement, g.rpsumn, brick, block, sand 

and gravel, and rocks. Third, in som.e cases Bolivia does not 

have any advantage in availibility and quality of specific 

resources over ot'ier Andean cocant:ries. Fourth, for some non

metallic minerals and derivative products the mar: ,t was not 

sufficiently high to justify a minimum economic scale of plant. 

1. Construction Materials
 

Te constructicn industry in Bolivia and throughout the 

world is the .- ,lrgest consuer of m9terials, and products manu

factured by the non-metallic minerals industry. rThe basic 

materials used in ren'-t:;ueticn are steel, cement, sand gravel, 

and rock. They are u,-,a in both crude form and also as major 

constituents in floor tile, plaster, pipe, masonry, and other 

specialty buildOing products, with the exception of certain high 

value added non-metallic mineral products (e.g. glass, ceramic
 

ware). Most construction products have relatively large bulk 

and low value and freight costs are a major element of final
 

costs. This indicates that low value construction materials 

for the most part must look to the domestic market for their
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principal outlets, with export markets being incremental markets. 

This is particularly true in Bolivia, where freight costs to 

markets 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

able in the construction materials field. 'Teconstruction in

dustry is h igl"iy complex. It i.nvolves the non-metallic minerals, 

forest products, steel, and ches:ic.l industri.:l sectors. Many 

of the products of construction can be made of a nunber of dif

ferent materials such as wood, steel or concrete framing;
 

plastic, clay or steel pipe; wood or metal windows and doors. 

result v-ny inAs a before opportunities are identified this area 

a careful exaination m11st, be made of markets for construction 

materials, projecting demand, on the one hand, while noting the 

likelihood of substitution of one mPterial for another, on the
 

other hand.
 

2. Glass 

At present Bolivia's demand for flat glass i s approima

tely 2,500 tons each year; by 1974 this market is expected to 

grow to 4,000 tons. Our analysis has also indicated that it may 

be possible to export flat glass of a thickness greater than 

4 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 market and perhaps segoents of the 

Andear merket.
 

Before this opportunity is implemented, however, a detailed 

study should be conducted to investiate factcrs suzh as the
 

market in Bolvia c2 . other countries 
 in the Andean Subregion for 

glass of differ-n ti.c-i:,ses and srecialt, g/asses, the type of 

process to be uLii,_, ,-;,I manufacturing costs. Of critical
 

imortanc2 .,ould 
bc' Lhe su-1ction of tIc pl.oce-s. Tvo processes
 
seem appropriate: the IPorcauIt and tic 
 - The 

Forcault process is used in other Andean countries and is rela

tiva.ly in :penwive to install ard!:h©le 
 to opcrt.te. The pro

blem wi'h the Forc-r.1t process 
 is that it dces not efficiently make 

glass with a thickness of more than I-mm. 

,IIhe s-c'ond process, t,:3 Pittsbur,, process,; is uore modern 

and requr~c larr investm.:t and greater producticn volum.e to 

be conc.r*ic than the Forcault proczss. It produces better glass, 

however° could beiwhich exported to the other Andcan countries. 

Such an exior .- market is essential to make this project viable. 

The facttha' .oliv:',. ,d b-. the only country in the Andean 

SiJbregicn pc."d 'inptts:.-ure glass could cesult in the export 

of the thicker glas a .7eL as in the qualiy sensitive very 

thin glasses. 
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Starting v:ith a glass industry oriented towards supplying the 

omestic market its requirements and Perhaps the Andean market 

with certain types of --'ass, the industry could then be enlarged 

to provide specialty g7asses and perhaps insulating window glass 

and high quality silica sand, if it is available', to the other 

Andean countrics. ciaLty glasses could be produced in a plant11--

utilizing either the P'orcauit or Pittsburg process. 

3. Cercnmic Tile-

The current m earkt for cer!mic tile in Bolivia is approxi.

mate..y 750 metric tons; by 1974 it will grow to 1,100 tons and by 

1935 to 3,750 metric tons. ,In the basis of the Bolivian market 

alone t.ere appears to be an ocrorThn ity for the establis,.,m ent of 

a tile plant producing 1, 530 mntic tons per year. 

There currently exis Ls a numhnb:r of tile plants in the other 

Andean countries. These _ts,' are capable of expanding to sup

ply the local ne eds, hn inud:stry in the other Andean countries is 

characterized by bcacy co:v-eLition and are relatively auality cons

cious. As a result of these factors, export possibilities for 

this industry are remote.
 

4. Magnesite and Refractory Bricks
 

A very large world market exis+ts for high quality magnesite 

grain, vihich is magnesice rock fully benefitiated and burned to 

drive off various elements.
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World markets can easily absorb 10,000 additional tons of 

this product for use in magnesite bricks, whose damand is growing 

in addition, the AnClean Subregion also represents a market for 

magnescite grain s:ince th-lr requirements wh'.ch amount to about 

9,000 tons each -,ear are nearly entirely imported. Chile and 

Peru' are the laresL- importers each accounting for about 3,000 

tons. 

The succis- of Shis projCct will prim.rily depend on the
 

quantity of the mineral 
resource, the design of the beneficiation 

process so that it. prov:ies te proper material for the burning 

process, and the design of tne burting process. 

At .is time, our an,.sis has indicated that the opportu.

nity to odu..e iragnsIt ref,:rzto'y brick for the world rutrket...
 

very o.
is not ...... The biggest and more sophisticated users 

of this product around the liorid prefer to purchase magnesite 

brick fro iir-z su.::l .s nc:beson Ucaker arndt Lota,-Grcen who 

provide highly technicdl services as 1:ar.C of their sales effort. 

Peru. Colembia. and C ile all have an established industry pro

ducing refractory ur!.cks. Cc.omb .a imports a snnall amonInt of 

magnesite frick but the existing irdustry is exnanding its faci

1.ties so as to eliminate these im-ports. it would thus appear 

that the establishr.c.nt ot a refrectory brick pl.nt in 5olivia 

could not .e ba:,.ion findinrg an cxponrt r:,r'et for. its product 

in the Andean FuI;region but would have to cr.emend on the domestic 

market. 
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Bolivia currently consumes approximataly 2,800 tons of non

magnesite refractory bricks per year. 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 sold in external market. Alternatively the establishment 

of these facilities could wait until the Bolivian market is suffi

ciently large to justify a minimum economic scale of plant.
 

5. Asbestos
 

Over 75% of the world demand for asbestos fiber and over
 

90% of the demand in South America is used in cement asbestos
 

products. T7o types of asbestos opportunities were studied: 

asbestos fiber, and asbestos cement products. 

Because of the asbestos 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 asbestos is in cement asbestos products. These pro

ducts use asiestos grades 4, 5 and 6 which have an average world 

price of apprcximatcly US} 200 per ton. The markets for the 

longer fibers 1, 2 and 3 aie heavily criented towards textiles, 

papers and special, Trcducts. The price of these products are 
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declining in the world market wrhere there is excess supply. There 

are also significant health implications to the use of grades 1, 

2 and 3 in products for hunan conszntion. 

Our analysis has indicated that the most promising opportu

nity for Bolivia in c.beostos fiber wou:ld be for grades 4,5 and 6 

which are used to i!mnufacture asbest,'s 
ceient products. Before 

this opportunity is rcalized, however, it must be proven that the 

asbestos mineral f,mid in Boliv.a is suitable for the manufacture
 

of cement j.sbesto-; products.
 

The opporturity for the i-.anufacture of asbestos cement pro

ducts will depend 
on the qual: ty of the asbestos mi.ner?.l avail

able in Bolivia and on the market 
potential for these products.
 

Even aess-zing 
 that the qluality cC Bolivian asbestos is suitable
 

for the maniufactu2e of asbes 'os cement 
 p_'oiucts, our analysis 

of the marl.et fnr these p-Co.ucts has indicated that the oppor

tunity is not very promizi,, .
 AJl the other Andcan countries have 

sufficient capa'-Aty for the manufacture of asbestos cement products 

to satisfy their cdomctic needs. The possiD.ity of exporting as

bestos cement products to the world market is also not very likely 

since transport costs would be prohibitive and sufficient capacity
 

exists in the major markets to satisfy their local needs.
 

In Bolivia a cement asbesLos factory with capacity of 3.3.,000 
tons commenced production in Cochabamba in 1970. This factory 

imports part of its asbestos fiber needs. 
 It is of sufficient
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size to fulfil local requirements for the next few years. 

6. Vitreous Plumbing 

At present Bolivia i.ports about 600 tons of vitreous plums

bing each year at an average cost of US,; 590 per ton. We e:Pcct 

that by 1973 demand ui.. be 925 tons and by .485 about 2,500 

tons. Our =:1 rience .s ind.icated tht ihe ini:nnzun required 

capacity is ro.Nc-:'..7y ;0O0-5,000 tons per year, depenling 

on the kiln. At a -. ,, the B.oli. n.ark.t 'il! not be suf

ficiently large t) j-ti.. a M;ieu:sm eccncsic scalo of plant for 

the .. t 8 to 10 yars. The - .n:ciaza establishment of vitreous 

plir'.bing facilities would nee- to em:yort their e:cess production 

until I;olivian dcmvnl rose to raewt capacity. 

Our analysis has indicated tM2-t the other Andean countries 

have an excess capacity of sout 5,000 tuns per year. The poesi

bility of e:G orting to the Andean Su region, therefore, is liit

ed until about 7073-197. when capacity oil! be ronhly in balance 

with de"and. It at point that perhaps an opportunityis Qtht 

rmay exist fr RKiMvA, to esntab. sh a plart s;hich would supply 

both the bolliian m, .aMt and perhaps the Andean Subrecgon. 

It must be noted, ha v..er, that if plants in the other Andean 

countries exlpand t' .lY' Kilities Bolivia would find it difficult 

to compete and Ma Alt .o".L!d nave tc defend on a E3livian mar

ket insufficientlI Ia:_ to support the p.lant. 
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C. METAL WORKING
 

A significant number of opportunities exist for the estab

lishment of metalworking manufacturing facilites in Bolivia. 

Tables I, 5 and 6 present the opportunities identified by our 

study classified according to whether they show high proaise 

(Table ), medium prcmise (Table 5), and low promise (Table 6). 

The tables also inc1icate whether the opportunities focus on the 

Bolivian or Andean rarkets. 

The markets for r Toling products will probably be li

mited to Bolivia, ',,iie Andcan Subregion, and the Cuenca dcl Pla

ta area. A number of cpportunities we have idenfified will be 

solely for the Bolivian xarhet by virtue of counter competitive 

transportation economics (low value Per weight) or a well estab

lished industiy in the other countries. Others c3n supply the 

Andean or possibly the Cuenca del Plata countries. It is doubt

ful that there will be attractive markets for wrlought metal 

products beyond these two gevgraphical areaa. 

In the long-run the prosperity of these projects will 

depend on establishing a steel sheet mill and facilities for 

the rolling of shanes such as angle, channel, and wide flange

beams. .Tni!e iS i:s pos.-.ble to supply the Bolivian market with 

products using iimpe-fru, :;,hpes and sheet, the e port of pro

ducts, where sheet bnK :iapes represent a significant portion 

of total value, would be difficult. 
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TALE 4 

HIGH PROMISE METAL WORKIING OPPORTUiTITiES 

AJBALALC Co(le 	 Abbre-.riat !0 Prodi c*t Descrr*:tion 

84.o6 	 Engines b 

81'.22 	 Hoistsb 

90. 	i4 Geodesic In:-trmenatsb 

84 -6 Miineral Crushingb 

8it.11 Fans and Elowersa 

87.01 	 Tr.ctorsb 

82-05 	 Interhe-ngeable Toolsb 

12oI Piston Compr:.ssorsa 

84.62 	 Pearing- b 

S4.10 	 Pin psa 

84.45 	 Yachine Tools b 

84.63 	 Power Transnmissionb 

a. 	 Bolivian Market Oriented. Andean Subregion Supplementary Market. 

b. 	 Andean I.Market Oriented: Perhaps Supplcmnted by other Markets. 
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TABLE 5 

MDIUM PROMISE 1flTAL WORXING OPPORTUiTIES 

NABALALC Code kbbreviaterl Product Dcs.'c.tion 

84. 41 Sewing !,h chine. b 

84.23 Leveling & Excavating b 

84.30 Food ,uchineryb 

82.03 Pliersb 

84.47 Wood FlaThi Machineryb 

85.0 5 Hand Tools /E1e c iri cal fHotorb 

84. 9 Motorizol "land Tools b 

73.32 7uts and Bo1ts, 

84.51 Trewritc rL;

73.25 Wire Ropc and Cablea 

82.02 Hand Saws and 61ade-b 

88,,15 Domes tic Iefrigeratorsa 

84.14) IndustricI Ovens lnd Furnacesb 
85.11) 

a73.18 Tubes and Pjes 

a. Bolivian. Market Oriented; Andcan Subregion Supplementary Market. 

b. Andean Market Oriented; Perhaps supplemented by other Markets. 
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EEL "SIXA D 

TABLE 6 

LOW PROMISE MEfTAL WORKING 	 OPPORTUNITIES 

rIL1BALALC Code 	 Abbreviat-r1 Prodnct Description 

84.37 	 Weaving and Knit ting Macnineryb 

83.15 	 Walding Rod b 

82.04 	 Hand Tools 1b (not included elsewhere) 

Door Hardw a 

Locks and Pac~ocksa 

83.02 

83.01 

Iron and Steel Structuresa73.21 

82.11 	 RaZors and. Blades b 

Iron Wirea73 .14 


Ferrous Barsa
73.10 

84.24 	 Agricultural Equipmenta 

Stoves Ovensa73.36 

82.01 	 Hand Tools for Agriculture and 
Forestrya
 

a. Bolivian Market Oriented; Andean Subregion Supplementary Market. 

b. Andean Market Oriented; Perhaps Supplemented by other Markets.
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A number of the opportunities idcnfified in the metalworking 

sector are small. Typically a project at full production will 

have sales of about Ut-, 2.0 million and will require an invest

ment of US 0.3 millior; it will have a labor force of about 

30o. 

As contracted .ith petroleum, chenical, and similar process 

flow infustrtes fow econormies of scale exist in tha retalwork

ing industry. Excv-.-tions may be products whose manufacttue uses 

a tunnel o-' continous porce.,ain ensmellig line such as refri

gerators, stoves, wasi-ng rachines and bathtub-;. Also, if an 

internal conbustion engine plant is installed in Bolivia, the 

apiLicatio:n of an autormiat.ic maclhiinini line may result in some 
econo'i.--s of scale. in gener-L, howr.ever, t.e cooncmies gained 

through lprger volurme will be limited t: the distribut-in of 

fixed costs such as mara'pemcnt, land, bu1ld4 ng, maintenance 

and rescurcu,.s over a lar.gr production base. 

In order to gain some of these economies as v;ell as the 

exte_.rnel econ:-Lics cossible through the use of servicescommon 

purchased f-r'om o:tside along with economies in the usc of 

infrastructurn'e, it can be desirable to combine small projects 

into !erser ones or even into metalworking corrple:.:es. The 

following indicatc three possible comflexes for Bolivia: 
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COIPLEX I - Tractors and Power Transmission Ecuipment 

a) Engines and Compressors
 

b) Tractors and Forklift Trucks 

c) Agricultural Implements 

d) Trucks and Trailers 

e) Power TransmisCion and Material Handling Equipment 

COMPLEX Ii - Mininlr and Related Equi'ment 

a) Minera.l C-'ush'.n:' and Screening Enuir-rent
 
b) Pnermatic i,4---ir e
 

c) Grain Crushir,'- )::.d Sorting Equipment
 

d) W;ood Teat;. _
 

e) Pressure Vc2se!s
 

COi4PIE:: III - N4achire Tools
 

a) Stee! Working Tools
 

b) Stone Working Tools
 

c) Wood and Plastic Tools
 

d) Ac',esories
 

D. ELECTRICAL.-ELECTRI'ITIC 

There are se_,veral significant oppoiuunities for Bolivia to 

manufacturv elc'.:trical and clectronic goods for the Bolivian and 

other Andear markets., I-. .dicated in Table 7, we have identified 

fou- opportunities -iLoo; and- tr'ansfoirs, insu ated wire, switch

gear, and radio -cci-.' - as havinrr high promise. Four more 
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TAB LE 7 

CLASSIFICATION OF OPPORTUNITIES 
ETECTRICAL-ELECTRO1iIC SECTOR 

85o.01 ,!otc,' -,:n transformers 

85.23 lnt" ntcd Wire 

85.19 Sw;,t c'T.ear 

85.15 Radio recaivars 

Medium Prcmi co 

85.13. iku-naces, weldilng equipment, etc. 

I.r6 cm-estic arnliances 
.,, !Dplan . 

65.04 Siora(g batteries 

Lom, Prln-U s: 

85-13 Telpione equ.-ment 

85.12 hea -. vevices 

85.08 Star&.Lfg & ignition equipment 

85.03 Dr. ,r:is 

85.0 Lu:m 
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opportunities appear in the medi.m promise bracket, and an addi

tional five industries are rated as carrying low prormise. Although 

we have tried to rank these thirteen opportunities in terms of 

their relative (eSirabILity, the differences between many of thm 

are slight and we reconize that other analysts might array them 

differently. Ceria,-. 'i, several of them deserved further study, 

and those of hig1h prcmi-e sho-ald be investigated firzt, 

We belive that mobors, prosibly counl~d in the same plant 

with tran.formers, siitchgar and the f.brle: ion of wire repre
rent the three most pror..s1i:,g rpiortu-i iies for Bolivia. The 

fourth raniked opportunity is based on the imi.ementation of a 

radio asse p>:ir, be suiplzmnertei by phoicgraphs, tape-y to 

recorder::, te!ZphoIIe receivers, arnd finally electronic com-no

nerts. 

Bolivian enterprise will have to b able to meet the coi-ie

tition of the other Andean coutries in most of the opportuni

ties that have been izontified, We do not e.mect that these 

opport,.mnities, if i:,;1ei.ented, will make an impact beyond the 

Andean riarket exnepi ?ossibiy in the Cuenca del Plata countries. 

Some prodcts becuse of the high transport costs associated 

with low value per unit of weight o-r bulk will be sale:able only 

in Bolivia, or ross..b> 'rthern Chile and Southern Peru. And 

some products zn-y be confined to the Bolivian market by well estab

lished manufacturers in the other countries. 
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The initial investment for electrical obnortuxLities is on 

the average smaller than for most other sectors. The average 

investment to implement a minimun viable planit is in the range 

from US 1,300,000 to US$ 500,000. 

E. CHEI.ICALS 

Table 8 lists the opportunities we identified in the cheni

cals sector accordinrg towhtcier they are oriented to the Bolivian 

or Andean market c, accor.- irn; to their ordo:' of priority. 

1. Andean i.Trhet Oini;c: Opportunities 

a. Titanium Dioxide 

An analysis of the market for titanium dioyide in the Andean 

Subregion indicates that there will be a )roduction deficit of 

15,000 tons with a value of' US$ 15,000,000 by 1l375. Since there 

are no hno-.n eyploitable reerve,, of rutile and ilmerite ores, 

the raw materiiQ.s used to produc2 titanit=m dioxide, in Colombia, 

Chile, Peru' and Ecuador, Bolivia is at no particular disadvant

age in the production of this ino:rgani c pim n,-;. Mreover, there 
are indications that- there mirrht be dcposits of ilmenite and 

rutile o'es in Bolivia. Since titanium dioxide is a high value 

product capable of absorbing large transort costs and since the 

minimum. economr:c sac -,' in range tonse ,7cntis the of 15,000 

20,000 tons, the pnlu )ion of titanium dioxide from either 
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Ts!TE 8 

RADKING OF OPPORTTUNITIES 
BASIC CH12MICAS SECTOR 

Tnrul Sales Estimated Proincted 

Tv.otnat Bolivian
+-.q S~"

Puiority n.-orur Tons Value '1' 'I --	 eDa 


Andean Market Oric:i .port'nnit;e
 

1. 	TitanivL dioxide 15;0C0 80000C0 20,000,000 1974 Ilmenite or 
rutiie it' 

2. 	 Lube Oil ad0tives - 8,000,000 - 1974 

3. 	Xan:thates 00X) 3, D3,00 - 1974 Sulphi.r, 
ethi:,,l al rbhin7 

4. 	Sodium cya-ide .6,0.)0 3, 1O0, 000 1, ,00, 000 1974 .1atural gas 

a.monia an,! 
eau:tic soda 

5. Zinc oxide 12,000 5,300,C00 i195 	 Zinc 

6. Copper oxide 2,000 3/00,000 197h 	Coper
 

7. Ferric oxide 5,1C0 , "00,000 - 1505 	Ferric cxide 

Local AMUrho Ocr~hed WO~,u,.tbn:.:ws
 

i. 	Q 0.7,n 7s, 07uuea) - 1',000,0001 1973 Iatural gas 
? _rt.il,,-r 15, COO (M) 

2. 	 EMlo-.... 15,, O'O -5,0, 
 000,0001 1973 	Ammoniura
 

nitrah; fuel 
oil
 

3. 	Pharmaccutinols - 500,000 750,000 1972 

4. 	 soda ash 59000( 9:) 2000 30 
Caustic Say% 50000,0 6101,000 3-5,000,000 P73 Trona, sand 
Sodium 	sii cet,e 200.00) and lime 

(a )- ,02) 

5. 	Xanthate3 0 
 2;0,000 - 1974 Ethyl alnomh]. 

6. Phosphate 80,000 - 3,000,0001 1973 Sulfuric acid 
Fert].i ..
,er
 

7. 	Shoe pol.flh go CO0 - 1972 

1. 	Investment estimates from inistry of ilanning. 
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domestic oT iYrrorteni raw mateviv!s represents a very promising 

opportunity for Bolivia. 

b. Lube Oil Additives
 

Importc of lube oil additives were aplroximately US$ 9.0 

million in 196b. This amount is suf'Cicient to ju:tify the estab

lishment of a lnle oil a'dditvxes niant. The establi0ent of a 

plant in Bol ivia ,-01 .1 _-, _udre the taz'tieiation of cne of the 

major lube oil p-' 1"ccP.7'. This partner ,m'oul.d provide the basic 

raw materials .>Y Vi have to be iy,,orhjd, the andMhi technology 

the licenses, and the t.chni .l assi lznce end training that would 

be es ,n...al for the ,uccss of this industry. 

c. Xanthat.es 

In 1965 Bolivia imported 320.3 tons of xanthates with a va~he 

of US$ 15500; in the same yenr the Andean Subregion inelurling 

Bolivia im.orta l 3,8 3o -.it. a Moo of UQ 2.5 million. By 

1975 wc have projectO demnnd at 8,10C tons and by 1925 at 6,0C 

tons. Xanth:-tes are currently not produced in W)e sub :egion. 

The n-ast cosm'r.n xanlhate, which is used as a flotation agent 

in the mining in..nctry, is soe.m ethyl xa hate. It is produced 

by reacti ng sc,-ar 1 mxc"de, ethyl a'ohol, ewl carbon dis l hide. 

Sodium hy:M.}, N alcohol avu cufruc.t.y being produced 

" in Bolivia and e,ehol-t]hide iqnortedc-K ,ould ci be or- pro

duced from iop1ortei coal and local. sulphur. 
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Yanthatc:. thus ia-.'o n1l the characteristics that would make
 

the manufactuire of tUL:. p'o-.uct of interest to Bclivia. They
 

have value; the me ::et:i - sf; in S, i ..... 1,-J.,-, 

to ju:tif2, sn ecc:.m, -Iz.ze plani;, and olivia has the m.jor
 

r art of th2 rro;urcc 	 yruired for t-hcir rocisj;: on. he imarket
 

.,
 for xanthatos in L:. a is also sui'icienti l '.(e,to warrant
 

the cs i,'-h s:t of production facilities.
 

Sodium .... i:-,, by ,... clnnide ard 

caus',c soda. T!-?1:idrogcn c7. -ide is in tmrn pro,:uccA by reacting 

natual2 zs, a-'o-A:s, an . A1l basic rav mrterialsair. of vhese 

.. "rr11;1'r ... hleJpcted. o"..a or a1e e"I to be available 

in the near future, 

Ane: ..... "t of socium cy.nid2 in the Ancer. 

_,.,.1L-icJ..tl:c... 2. p_ tons v.ere eonsmed b- the Andean 

co ,.It-I e:-, i.. C -._,ser.i or a].j. 'L'" . 1975' of 712. In 

it i-.,c e:- (,r. t, :2 dctan Subreo;:,.on will contsu.e 5,600 tons 

with a v-al)'r cf , . rillion an( ' lO-,y 2, K00 to-.s with a 

value of U.,; 4.8 ilLion. 

tLere noAt trient is prcd,?-ction of sodits, cyanide in the 
Andean -:..-ses, n-,oe s t 

AneacuAris. eru, 1,oweve-, has anncune.-'3 pl'ans to sr]'-ufac

tur.con 	 cad by 10u tugh the state of 

a) ha,.., .u's ' n, ± beth firmly dctard:ined, it 

75 

http:Subreo;:,.on


appears thut 6,000 tons of capncity are u-nder construction and 

3,000 tns are at the "l._anr... stage. The extent of this oror

tunity depends on whether or not Fw.rU's plans are realizod. On 

the one hnr, if P.r. h.- a j.,ant by 273 it. .:vill have the capceiy 

to supply M2 A . : aW t:c will he no cpnotun :ty 

for Bolivia. ¢ hand, _ nottQ,.>r if'Pe pans are realized 

then a p-omisin- ,iicr. ,Gty exists in olivia for the manufac

ture of sodiu ..yanide. 

e. Inorganic Pigments 

The incyaunic pigonts concidered are zinc oxide, copper 

oxide, and ferri c orie. 

i. Zinc Oxide 

At presert the market fRr zinc oxide in the Andean Subregion 

is 4,5Cf tons per yoar. Cospacity is 5,900 tons with Colcinbia, 

Chile, rn: iorL havig -mnnu.3.c:&,ng facilitie.n. it appears, 

tharefore, *hot ;',re is soffici.. installed caacizy in the 

Anlean Suifoce-ic. to meet existing requrcmncts. 

The dWnandi fo2 zinc oxide in 1975 will be 6,$00 tons and in 

1915, 14J00 tons. Tf capacity is not inceazcd in Coloibia, 

Chile an Pell, thero will be a supply Oeficit of 900 tons 

in 19(5 and, 8,300 !,,,n: in 1925W nn oy will exist,,or[;unity 

for the er>)Lsi ent in Wikia M,? zinc oxide production 

faci.itics. 



ii. Copper Ox0e
 

Consumption of ccpper oxide in the subregion was 1, 234 tons 

in 1968. The bulk of consumption was accounted by C(Tile who 

also had the only installcd capacity (300 tons) to manufac

ture this product. Chile is also one of the world's largest 

producers of copper. As a result, even though the production 

of coner 'm: rd prepresents an oDportunj.ty on the basi s of 

the sifci'ogia! 2arkot, Chl'_e has the c,'-rrjarative advantage 

and it does not represent a proxiiinC, opportunity for Bolivia. 

iii. Ferric Oxide 

Consimption of ferric ;xide in the Andean subreg:ion was 1,676 

tons- in 2Q.. Of this anmuunt 500 tons were produced within 

the area an(., tons ware imorted, Production capacity 

was 6,0 tons an I was located i Colombia and Chile. 

We have projectcl £,.e market for ferric oxide at 2,500 tons 

.n ]_9,75 and I,70r tors in 1)85. If insbalci. capacity does 

not incre_ asc the supp? y- de4" ri (deficit will U, ].,6?0 tons in 

1975 an 4,0.. tons in 19°5. As a "emlt, an op- rtU.ity May 

exist Dv er the longor term for the pr9,uction of fer'ric oxide 

in Bolivia for export to the .ndean market. 
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2. Bolivian Market Oriented Opportunities 

a. Nitrogen Fertilizer
 

A number of detailed studies have been conducted on the 

feasibility of producing nitrogen fertilizers in Bolivia. To 

of the more ccnprchi:.:'v studies were peroried for YPFB by the 

Kellcgg Compan,. and b; i:i- Teprcssee Valley Authority, both of 

the United 2;'tcs. ,--l. reports reccc.::::.end the establishment of 

a fertilizer comlc:- +o produce pr.imarily urea and also armoiiumn 

ntrate. We are in basic eareement sith these recommendations 

and ho-'e that this project will soon be implemented. 

b. ELo-losives 

A detailed study on the fc-ucibility of producing exp.losives 

in Bol.ivia was conducted f, YPFR by the IC i,; Ccu'any in 1Q65. 

This tu7 romsended the production of m'm:-,Lm nitrate and 

fuel oil ,-dos:..riat'. replac. which currentc , t) 'oneamil is 

ly used pr-:2..il, in t he n;ining industry. The nUn onium nitrate 

would be obtaf. M1. tMe fertilizer which ;il! be prorj. complx 

ducing this r L_.I. o ,'e in agremcnt with theWe gencral 

conclusions cf th. , Ie-- , report and reco:mend that this project 

be implemented. 

c. Pharmaceutical.: 

The current total market for pharmaceuticals in Bolivia is 
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about US$ 7,000,000 of which about US$ 2,000,000 or 38.5,-") is ac

counted for by local production. Because of the ccmple::ity of
 

the pharmaceutical industry, it is Imposible to identify specifc 

products that offer potential for Bolivian producticn without 

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

rience in countries ;<.ilar to Bolivia indicates domestic pro

duction should account 2-r )-60/'ff of sales. As a result, there 

is probably a pcs~b.:li;;y for additional production in Bolivia 

of between US, 1.27 rillion to US$ 2.0 million pz'imarily to 

supply locel markets. ?herc is also a possibility that some 

products could be excorted to Aadean maikets but this would 

depend on how the pharmaceutical industry is prograirmcd within 

the Ande, n Pact. 

d. Soda Ash, Caustic Soda, and Sodium Silicate 

in 19t8 Bo.iv'.a imported 1,02) tons of !oda ash with a 

value of US$ [,0.90, J.01O tons of csustic soda with a value 

of US$ aC'i.,O, tons sodium silicate with aand 1,0,24 of 

value cf 11S. 2,000. '.!e have p:'ojected the Bolivian market for 

these iProducts in 1"71 --rd 1-9E5 00 foll-oWs 

1975 1985 

(tons) (tons) 

Sndra Ash 1,450 4, 300 

Caustic OC13 2,000 5,000 

SodiLum Silicate 1,600 4,000
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Bolivia has thu raw material (trona) rcquired to produce soda
 

ash. The soda ash can then be reacted with lime to produce caus.
 

tic soda and it can also be reacted with silica (sand) to produce
 

corlium silicates.
 

Bolivia thus has &n internal market sufficiently large to 

support a small. plant for the manufacture of' these products and 

the raw materials they require, We rate this project as a good 

opportunity.
 

e. Phosphate fertilizer 

Phosphate fertilizers are produced from phosphate rock and 

sulphul_ic ccid. Uidor ordlinary cirmunstances, we would probably 

nut rFcc:..cnd thc -,;ablishr'.'ii of a phosphate fertilizer 

plant in Bolivia primarily bcaui.e 2,.livia does not have any 

knowr exploitable reserve: c!' phos,:hate rock. In the near future, 

however, it a.-pears t.- tl.- re will 'Le la:sTe quantities of sul

phuric acid ara:!,hl :Or which there appears to be no market in 

Bolivia and little a-Uility for_L the Since11 excrting product. 

phosphate fertihl.';'o rc roduced from sulphuric acid and phos

phate rock, thei- rouduction should be further studied. 

f. Shoe Polish
 

in 1963 about U25 ,C',OOO of shoe polich was imprted into 

Bolivia. The locel market is su icient].y 2arge to justify the 



establishment of a small plant and represents a promising oppor

tunity for the local entrepreneur.
 

F. FOREST PRODUCTS
 

Bolivia'? forest resources indicated that they are abundant
 

and varied. 
The woods of greatest export potential appear to be
 

mahoganj, cedar, ochoo, walnut-tree and red quebracho. 
There
 

are, however, a mulititude of other species which sbnuld also prove 

exportable, especiallr to Argentina.
 

The forests of the other Andean countries are similar to
 

those of Bolivia with the exception of those of Chile which are
 

temperate rather than tropical. 
Only Chile lacks the precious
 

woods found in Bolivia, mainly mahogany and cedar. However, Chile
 

has many valuable woods of its own and thus it is unlikely to
 

import large quantities of mahogany and cedar.
 

The cost of transporting lumber represents a large portion
 

of the finished product in the final market, therefore, it is
 

not probable that it will be possible for Bolivia to export
 

standard wood products to the other Andean countries inasmuch
 

as they are capable of produ-ing the same products at lower
 

cost 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) 	 Ltumber exports to Argentina 

2) 	 Mahogany exports to the United States 

3) 	 Specialty papers 

4) 	Quinine
 

5) 	 Pencil manufacture 

6) 	Low priced wooden furniture
 

7) 	 Other such as high cru-lity artistic parket flooring,
wocd-on brushe:,and. the production of artistic wood 
products. 

1. 	 Lmber Expo,.'ts to Argentina 

Unlike the Andf'.an cou)ntri.s, Argentina has insufficient 

forest resources and v-so laughs the precious species found in
 

Bolivia. There ap1;c:o: to ba potential for increased ex-.ports 

fro-i Bolivia to Argnt na, of both construction ti.'nIber, Pnd 

preci.cus woods. Ir order tc serve this market Bolivia would 

have to become more competitive than it is currently, because 

of the increasing competition -.n this -aarket from Paraguay and 

Chile. Ochoco, the most abundant species in Bo-.ivia, wculd re

present a source of low cost timber for the Argentine r.arket. 

There are problems that would need to be solved, hcwever, in 

the prc-s:inT and usc of this wood. It ,oculd have to be dried 

and pe-,haps treated with ..- od prec-.vatives in order to be of 

acceptable quality. In our opinion, ochoo can be produced at 

a cost which w.:oojd ri3e it competit"xe with inwported pino arau

caria !u-.d pino insigne. 
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2. Mahogany Exports to the United States 

Bolivia's geogra-phical position accounts for exceptionally
 

high cost of transport.ition of fin.shed products to market. The 

cost of exporting mahogany lumber to the United States frcm Bo

livia, for exomple, ranges from US* 115 to US$ 125 per thousand 

board feet. This co.pares quite unfavorably to the cost of 

shipping liznbe7 from Southeast Asia to the United States which 

is about US. 30 per thousand board feet. Due to the abundance 

of timber ava*lability in Souteast Asi.a and low costs of pro

duction and of trarsocrtation, it is expected that Bolivia will 

have diff: Ily competing with non-precious woods from Southeast 

Asia in bo'l-i the U.S. and Euro..... n-rkets. Africa also has 2.ower 

ccsts as well as a b--oader marYet for raore wood species which 

pf rnii;s , .7Lr extraction costs and :.n addition it receives pre

ferential tariff treatment :Ln European markets raking it extrem

ely difficult for PoLivi:- to compete ".n E~uropoan warkets. In 

add.nn, most c.f the e-..oc,ts from Africa to Euoee are in log 

for re.mitin, r Europcen countries to manufacture lumnber them

selves in prcesses i.hich provide bodh economies of scale and 

high yield production from the logs as well as utilization of 

the by-products cf I.m.ber and plywood manufa.cture in the form of 

composition board products.
 

African mahogny is widely accrJptG in Europe and it is 

available at significantly lower cost than is tropical Aerican 
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mahogany. For this reason very little tropical American mahogany
 

is currently used in Europe. Most of the use is in the United
 

States.
 

Bolivia has been in past years epqorting meahogany to the Uni

ted States. The U.S. market for mahogany is ryim arily the furni

ture market and style trendol in recent years have been away from 

the use of mehogany. If mahogany rem.ains a precious, high cost 

wood it is quite ur,2_"ePy hat sty]e changes will crcate stron.g 

demand for 12olivisn mahoi-au', suff'.o.cnt to justify the establish

ine.t o-f a major in an ao.-mill capacity in Eolivia. If, 

however, the cost of rLehtoga!ny delivered to the users in the Uni

ted States can be 'cd,.d by US$ a0-100 per thousand board feet 

the lower rce m'.1-t . inlu.-e sufficient e.pansion in the 

use ocmchog-_ny t,, e.pansion of Bolivia's industry. 

We have exa-iiniad the cost cf producing and clelivcring maho

gany to t.e Unit.-.d States from Bclivia and have ascertained that 

wood ccosits might be reduced by abcut USr 30, rzran-porlation 

costs by US$ 10, manafactarin, cost by US$ 10, and wholcsale 

costs in the U.S. b perhaps as much as 50.'S 


3. Spxciolty Papers
 

One brood area of' op ortuni'y for Bolivia has importance in 

terms of the A:,1leon marht. .his is the production of specialty 

papers V4:ich would incude cigar-rette paper, filter paper, glassine, 
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consider tissue as well as some Droduction of legal papers, checks, 

tickets, title papers, etc. Although the import data for Andean 

countries are not sufficiently precise to indicate with certainty 

the quantities of these special paper grades that are i.mported, 

it appears that there is sufficient volume in the five Andean 

countries as a whole .. justify the establishment of a specialty 

Paper mill. Such a mill. makes particular sence for Bolivia since 

it would produ2e the hig" est value paper; paper which can absorb 

the cost of transpoxt. It is also a grade of paper which is
 

normaly made in small riLs; hus, 
 Bolivia v-ith a s2]ul mill
 

could be cometitive in the 
export marIet. We reconmiend that
 

Boliva consider the establis-ment of a specialty 
r -p-r mill with 

a capacity of 10003 to 15,000 tons per year, permitting annual
 

sales of US$ 3 .million to US$p 
 4.5 iiillion. Our preliminary in

vestigation indicates 
 that d.?mand the Andeanin countries for
 

thcse 
special qradms is probably less than US$ 6 million to
 

US$ 8 miliion. 
 theverthelesz,this investigation indicates that 

thare iray !ll b-2 already sufficient d.iend to p-ovide the US$ 3 
millionj to 5 i, hlion ,;al.es volume required of the proposed plant. 

o. .. perT:.. Ou mill would require an investment of 

about US 5 i.o., he investment cost is quite high relative 

to the volme of ooacr pr.).duced, and the high capital cost burden 

accounts in g:reat -prt of the cost of seeciilty papers. Specielty 

papers also require a great dezal of labor in stacking, cutting, 
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and counting the typos of paper produced. The proposed plant 

would employ between 150 to 250 people. Reportedly, Chile and
 

Colombia are also interested in the establishlment of specialty
 

paper mills. 

The pu..tlp of this proposed plant would be imported and thus 

would ;ermit Bol'Lvia to get into paper production waith a minimum 

of investment. We do not recommend the ,stablishmnent of a pulp 

mill to provide the mllp for the specialtr raper mill bc-cause 

tbe economf.es of scale realized in specialty julp production are
 

so great as to make it much less costly for Bolivia to import the
 

pulp than to manufacture it within the country. 

4. Quinine 

The fourth major oppor'.unity identified in the course of our 

study is the production of quinine from chinchitia bark. The exist

ing capacity in Bolivia is now beirg e'ma:nded which would permit 

utilization of 00,000 kilo;3 of bark -.r year and recently Boli

via has enac);,c legt.2! .ion erohibiUi:ig the eq)crt of chinchona 

bark. Quinina _crodcCion is extermely profitable .,ince the value 

of chinchona bark is now about US$ 110 a kilo and the cost of 

extracting ,,inine is very low 'The cost of shipping quinine is 

insigniificant relative to its velue; in the order of L of the 

cost of the product delive.red in Europe. Because the native 

chincona bark resource appears to be close to liquidation such
 

86
 

http:economf.es


that the available supply may be unsufficient in a few years to 

permit the existi, industry to operate at capaci.ty, we recmmend 

that Bolivia soek to e't-.blish chinchlnai plantation:. It is our 

understanding -hat relatively f--w. are-s in the world are capable 

of growing .uihi lh u _nr-.ona bark and. therefore, bolivia
 

should exploit this x&ntia!.
 

5. Other Gri-o-tunitics 

The other oportunitics identified in the forest products
 

sector provide a mo-e limited bsasis 
 for in-ustrial development.
 

Pencil -.qanu-actuz_, 
 fr exawal, ap-...rs to be an opportLnity. 

Wile the @amand for _encil in Polivia is not sufficient to 

jt~stify ,,pencil fbric%'I.on plant, the demand in the Andean 

count-'ies as a f.'oup am,ar to b.- sufficient. It is believed that 

Bolivian wood snecies be,ould suitable for manufacture of an 

adequate pencie il ' h as tha-I cura antl'.. imported from Brazl. 

We threorre :-i-,n ;hat this phoj.-ct be investigated further 
especi'lly s:,nc erc,,,_. two Tx:ncil :.;anufacturing machines 

are elr_eady -in Po7>.Ka but which, for undisclosed reasons, have 

nct been able to v-., into production. 

Tlhe also aLj,,car to be opptrtunitics for the production of 

low priced wooden furnit-ve in Bclivia as well as perhaps the 

production for c-rpo't of .gh qual.ity artistic parquet floc.:'ing, 

the production of woe1en brushes piroduced on a very small scale 
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fcr dcm.rstic consvmpticn, an,- l;he prcCuctiori of artistic wood 

products stch as carved heads, and the like, which mi.,t he pro

duced on a factory scale for e. ort. Such opncrI;,,itic3 cc].l 

for facilities "hich wuud er:.p Cy onlr about 25 pucrle and thus 

woIld not rre:;ent o expansions b-it would nonetheless merit 

promotion by the B's'.".m Coverwmient. 

G. 7'OD iT Uc2:I 

Table 9 in~ical:z ojportunit'.es in the food Products sector 

of the Bolivian eccnomy identifiad as hl.ving h-gh and. medium 

promis:-.,. 

1. Beef 

Our ana):ysis has indicate!d that beef is the most pror.sing 

opport,-nity for. Boliva in th',e food 1-vroducts sector. The establish

mnrit of th.s inrdatry would be orientad tcwards sunp1ying the Peru

vian and Chilcaan snkets. 

-oth T ... and (-i..e vre currfntiy substantial impo-rters of 

beef. PulizbxI sit~sics indicate that in !3(6 alone, Peru 

imlport, 50, Ĵ. mei -,W:nsof beef and Chile '3,000 metric tons. 

Chile and Pe .: Jicatc; thtt have!i . .e however, they plans 

for becoaming se.f-si:'2,._ beef by 0. We ;ouli questionin I) 

wheth:- this (,,- cun be met in o2 - Yst of bothvic-r qeif,.)rmar,-e 

countries in catl.c breeding L-id since to achieve this goal would 
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TA3LE 9 

RAN;KIN~G OF OPPOF'JMTIES 

Cpp- rtullizey 	 Bolivian RH,-.nrce Prom~ise Markets 

1. 	 Beef', chilled in car, ars form Cdt.o in loi:, 1F--d aroa HiFgh !.ni-ny t1ic eyi ):t rn!rkets of Strutheo.i and Central Perfi 
nr,d Northern L-nd Cont-al Chile, .-.ith emp~rlsis upon 
urhtin contcrs. 

2, Trout; Gc!--nrrally fa~ried, Uu>dirr.:Ln-strz-ams Iiigh N1orth E-ire,Fu:ra -~'-A~ Latin. -.sricnnn urLan 
Ssnmok - or canned. of' u.:iI-a='nated water , erters. 

3. 	 Animal fedz-; -ro-t:-~ed from Hi';:- ate 1 )by-piroduct P1,7h The~d-zii ci t prcucLinC. fc export
lomestic raw rat-';_1s and cf oil.-mills, breweries,~ etc. an4 the doriestic d' ir,'y te 
some importer- in7rouairnts. 

4. 	 Vegtu.be oils; r-'Iuced from Vnac1r raw matc-riai, sirth sis HIgi E:1l)Sti, f,- Ln: 'ted ?f~otb.ol:,esent 
c :z2osti2 rai -rtcrials. ',)eran, liar,:e part of tV:2 coau:p i nnb. ~jt o oi yt~si 

cetton-nead, nr Ic' crc;-t second stn,;e, 
-(1as st'.mnralsy

5. 	 PyvrathrL_.~-- i'iC'.rcrz and Gaor-rLrhi l~u on, oLjte High Fa;A: -,-.-Iet for eit-.a"t in t:,.A: v7-tT: E.rip a 
a.! flow 1n. eir iy "r~rka'. .*ark( t for d--.:!. fl ;,,*.- in LAFTA 

6o. 	 Dalry r:o-_ss a substitute Dnairv. cf._tl in tI-e ar-a !Pdirm 0;,ented t--s d'nen-i:, r.s:'ko :d-- a! : arid 
for thc- L-rge viltsne of isr- areo:rd 2,OCO.0 ea ove zoo level CiIc In~ a later so
 
ported rosl':roier.
 

7. 	 CZonC.cntr.to d ci-trus 411wae The diread;sLa a! pr - eimTh h-~ rtie n holi, c- mprkct:n in F=-=e 
o1:,:cf 'iu::!in"go-A and the U. S. A. 

orar-ctns 2e 

S. 	Essentinil and industrii CIosr a-id .1 :: Cr!dltins L'idu= -Lie perfl'uc- e:rA 	 cosr'r, no rk.ats In furorte !nd tho 
Vegetable oils. 	 an re'1 ~ tvd eit I- 1 -zz U. S. A. '11-2 i7.:Jr 4 -r y-rocPof --- -ized ind4js

vaii-et': of oil bearic-, plants. trial oi.L p.o Se:. 
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require an extracrdinariLy larje increare in the size of tije
 

total cattle popiula-tlcn 
 in both Ch'ile and Peri. For t}hee rcz-,4cns 

we predict an increese of beef impo_'ts by both Chile and Per6 . 

during the 197.-I980 m.riod. 

Lolivi1a wru~l L r,,npting in the Peruvion and Chil.an markets 

with Argentinam , , acid Lcuador. ,t present bAth Colo:bia 

and Ecuador .. ,-.. .- of beef. The e :.-rt cf hof._. from 

Ecuador to r't is wvinly cattle on the h,,2 and is conured in 

te Nori-hern part of Per'.. 

Lolivia xwill be comTDootitiva in the Feruvien and Chilean 

mar',:et yrovided that it can: 

a. Gorontm U,'e volume of carcass meat Gn a dependable and 

regularly schedlled basis

b. Euhly beef of the quality demninded by these markets, 

which arr. exigent both in terms ,,f - quality of theinherent 

meat an, of its sen.tnr' aspects; 

c. Su-.J-j c's: beef at copetitive prices. 

2. Cultivte1l.out 

Trout ciitiv7r.r d in Tionds and harvested as any other e0ricul

tural crop is a h:1, v'. item w'hose .urt is pr.-*;vn'.ily in the 

United States and E;rope. Other :nar'ets mnight also he locat-2d in 
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major urban centers in Latin America where relatively high incomes 

and a developed tour t industry would probably mnke it an attract

ive item. 

In recent years the market for trout in !orth American and 

Europe has been increasing quite rapidly, a condiion we expect 

will prevail in the future. The increasing concern of North Ame

rican and1 Tu-o _rn conwnmrc with contamination of fish by pollu

tion of its notural enviopm.ent may he a strong sales advantage 

for trout prcducci in unconta 1,inaed Bo]ivian waters. 

Our preliminary invsti~ation has inicated that it is quite 

likely that Bolivia hLc; tWe environmntu! conditions suitable for 

the production ol trouy, The streams on the slopes of the Yungas 

and the Cochabamba aria appear to be particularly well suited for 

the location of this project.
 

The project would initially corsist of a pond complex having
 

one and one ha] f hectare of curface water capable of producing 

1,000 tons of truut from imtported eggs by the secona ycar of 

production. Air Lranspmrt of trout engs in a well developed 

procedure and the cost Wf trout; cgs is sufficiently low to affect 

i:.!rort of' excellent qualit.y' material from eny pavt of the world. 

Annual pro o iion ,,l' 1,000 tons f trrut I!' about I(Y;' cf 

present I.'por4 U-e;jor trout cn.:;g countries. Tc]ding into 

account that uhu roU.Ial marnuat for Boliviun t 'out is not 
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only the United States market, Lut also Europe and major Latin 

Anerican urban centers, it should not be difficult to sell 1,000 

tons of trout each year. 

3. A:imal Feed 

An amiml faee i _",s Ury womuld be the nucleous of an integrated 

complex of incdyries as indicated in Figure 1. it wouid be the 

between the, hetharto waste,!, by-products of'arricultural enter

prises such as il ni3.s, on the one hand, ad d~iry cattle 

farmers, for examrle, on tie other rnd. 

The .ndustry wculd be oriented to.ards supplying the domestic 

Boliin nnkt since the other AM=k countries have aill estab

lishad an_ 'n.1 food inp.-strie5 M .. V.u.rity of raw m.ter:inl 

inputs re-juird for Mil fVoel proln.tion would be P:uplid 

by e,::istin Boivn industries. it may be nenccinery, 1owover, 

to irport smal ovantities of the ray. .terials required to 

obtain a balarr 21 ration. 

Aninal. incU ::0id be uzilized for the production of lives

tock products zondc ci *.ichi such as beef and trout,may have 

export posciilitn ¢0. 

4. Vegetabl Oils 

Bolivia currently inports approximately 5,000 metric tons 

of veget.ble oils per year or about 050, of its total consumption. 
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Other Andean countries currently import oPro-.:±mately 50,000 tons 

of vegetable oils and fats. Of these Peru'is the most signifi

cant ir.i:-orter accounting for abut W.-50;. of the total, 

The industry w,,ul,'i be oriented to.rds suplyin-. the Andean 

morket. It is doubh.i-, ithough this .*,ou.d need to be verified 

in a prefeasibility w- feasibility z ;Ay. that tQ Bolivian 

market is suffic'.c-/. .Vlsrge to suppcrt a mi:imum economic 

scale of plant. 

The industry would process all the oil,<:eeds cu-'ently grown 

-iA Bolivia including cohtonszco, scybcan an bahaA. The in

ductry Anuld also proess hi~therto u:,n2;u -c-ircos of veg-etable 

oil such as rice ?ran. Th: une of rice bran, a ;,-prol-uct from 

__ appears be siricc ric.ing to a ificant onpo:'tunit, since large 

qu 'ntit% ' ps ser.ly are b r:.d>]. If the pre ',nt .W e ,.. twards 

gro-inP cy- beans con tin , tsh crashin, of vA.s "it:will 

provie IL only a M:ii nali ,' but Also v :L Q rr.tein cake 

which Lis a goord mre :tc s n ingredient in ,ni::l feed Dcoduction. 

5. Pyrethrum 

Prior to the i.:trwductiou of DDT and other pesticides based 

on c:'.orinctted hyr.os roons, pyreithrr ms were widely u' eJ for the 

control of insect pe ts. ith the deve lnjocnt o syn Ohetic com

pounds ;;hlcdi gave '-,od control at Jow;or c.,sts per hectare, pWre

thrumc woire ne, lected. hcentl.,, howe.er, icr n!g a'pr"hension 
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over the seriaus problems of toxicity resulting from the continued 

massive application ol s"nthecii pesticides has revivied interest 

in the use of p:'othr, for vcg:stabie and forest insect control. 

As a result, we, c-'xect tiat the market for biological pesticides 

such as py:rethrizi wi-11 crow in the ffutre. 

Althourh the market for pyrethrum is worldw.'Aide, the United
 

States histrfnc' i has absor....d of production. It
75' 1o.'I 

is cuite li.v'y, t!-,- 'eforej t1> t the derelo_. :,.' cf a pyrethrum 

industry would hs "- to be r,iente7 to selling its product on 

the Jnited States' marht. 

'y r.thr.m wold bn s,.L. cn .e U'iitcdU, States nsrL:t as an 

extr7,,ct. and not as driai ti'o.ei There aiz a ntmfber of reasons 

for this. First, UtiedJh St.es 4z accustomend to purchasing 

th: e-c' ract and not .,he dric i fo..'ers. S,.cond CdtreK flowers are 

bujky and wu!d have sub ;.t' lly higher t-.a.pm." costs than 

the cqu'.valent C-: , concid.:rable va2.use:. :' in,,rK, is added by 

proce2-:;.r- the flower i extrat. 

The production of [.he pyretli-:-.i most suitabie for ".nsecti

c'.des recuires a noderate ..imato. It is not uarticusar with 

r'j.. r' to soils but reQuires mticulous tending and weding. 

It needs mcf.Crate -:iounts of rsinfall. Since it reiuires chill

ing for tiat:-on u-K "Ialo cince ?.ue experts claim thrat 

higher yields re -.. th :increasirg intensity of ultra-vcL:i 

-iolet radiaLlon, it : pu, s tieat high altitude rerions near the 
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equator are particu..).jy well suited for Pyrethrum cultivation. 

The Bolivian Altiplno a-ion.pe ars to have most of the condi

tions required for groJing pyret'rrmn. There exists, to our 

knowledge, only two otheir areas of the world, Ecuador and Kenya, 

possessing a combination of factors similar to those 

existing in Bolivia for the production of pyrethrum- both coun

tries are najor producers of pyrethrum. 

6. Da.-y Products 

Although dairy products were not included within the terms 

of ref.Vrence cf our study w1-h -iievc that i- could represent an 

inpor['tact opportunity for iumcrt sc -6itution in Bolivia and 

perhaps over the 1on=e- term for ex>port to Peri and Chile. 

InI767 i7olivia imported approxinately US$ 2.8 raillion of 

m:UIl products. This amount w,,s divided among the different pro

ducts as follows: 

Ev-aporated Milk U,$ 374,000 

Ccn.dr.nsed Milk 490,000 

Powdered Milk with 24% or less fat 700,000 

Powder'~r Milk iith 2i5 or more fat 1,163,000 

Cheeses 39, 700 

Other 33,300 

T o t a 1 US$ 2.800,000 
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Bolivia currently produces approximately 28,1100 metric tons 

of fresh milk, 600 metric tons of powdered milk and 5,300 metric 

tons of cheese. There appears to be a substantial opportunity 

for t he existing industry to expand its facilities , to reduce 

its production costs and to substitute for iimvorts. After Foli

via fullfils its om domestic market reauirements there may also 

be an oppcrtunity to e-port milk products to Perd and Chile, 

both of which are s-bstaf.tial importers, provided that Bolivia 

its P:t.ri1builds up raw production and reduces production 

costs to levels ccmD!i:rt'.2 with foreign competition. 

7. Concentrated Orange Juice
 

Conentrated orange juice is one of the most successful 

products ever introduced on tLa consumer market. Consumption 

in the United States grew very rapiJly after it was initially 

introduced.
 

Since the early 1960, the European consumer has eagerly 

acccp:;:d this product. Unlike the United States, however, a 

significant portion of the Eu.ronean market is sup-lied by imports. 

It i quite likely that the dcvelopment of a concentrated orange 

juice incLut':- in Bolivia wotuLd be oriented towards supplying 

the Euro[:,-n r. r-.t. E..-,ce consumrpreference in Latin America 

is larr.Jy for fresh r,.'nwe do not regard this market to 

be very intercsting fC.) Bolivia. 
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Bolivia, at present, produces approximately 60,000 tons of 

good alcaity oranges and tangerines. Prices during the hai-vtst

ing season are low relative to any standard. The development of 

this industry could starb utilizing 101/ to 201 of existing raw 

materials surliea'. The p ant should produce a relat ively new 

high concentrate t . is thermostah_._e at ambient temperatures 

and, thcreeCore loes not ?-quire freezirg. This 6:1 "hot pach" 

czacoPntrate ".s readily acr..ptable by the trade in lieu of its 

predecessor, the 4:1 froz.n concentrate. 

8. Essential and Induztrial Ve.-_etable Oils 

In the course of conducting the opportunity sl,'-vcy for this 

sector we considered Bolivia's rntx.v materials. This e::amination 

indica"-c.d that there ezisted i, T3oli.ri~a vegetable plants from 

which oil co-ul be extracted having a value cf up to U.$ 10,000 -

US$ 15,000 pei' ton. 

This group of oils can be divided into tuo categories: (1) 

essential oils used by the erfume ii-ductry and (2) industrial 

oils used by t'i reiit, varnish, plastic, and specialized lubri

cating indutries, 

Three of these are narchouli, avocado and ricinus oils. 

Patchouli oil i used in almost any quality perft ne and has been 

grown in Latin Pri-rica e.g. B-rtzil. Avocado oil has only recent

ly been introduced in the market and it is used as a " in 
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high priced cosmetics. Ricinus oil is produced from castor seeds 

and it is used in a " of init.bKs wh;- it .s valued 'or 

its drying or lubricating charactEristics. 

H. CO UT.P, GOODS A, LIGHT i[f,UEcrP-Lf.L ?PaCDUCT2 

A sijniIicant number of opportunities exist in the conc"Wiier 

goods un-! ii}ii.ndustrial pz.:.rts secor cf the ecc---C.i,,ian 

nomy. Tab.!. l'.i prasent orpz.iriun'.I;:i.es r: and 12 orje idrtffie: 
c2-, study 'A2 .'rJnI to vnth'r thw stow .igh promise (Table 

",o), r.edicdlI ]'rc:n.i' (gJie I.. :.nd Ic .c ,:-omi~I2 (T':LeC i°). 

int f .llowing prsu'-p:s and in order more or less related 

to tho L.' . ;_crK ,e . discuss the high and mdlium promise 

oppor t-r). es 

_) Te'-xtili uu]n Garments 

The 1-oliv'.n text.L iustry includes the folloing seg

ments: 

a. Manufact-re of Garments 

b. Weaving and Knitting{ 

c. S_ .nnin:- of Yarn 

d. 2roduciion of Fibers 

e. 14anufactu.n of' Special Purpmse.t Textile Materials 
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TABLE 10 

HIGH PROMI3,7 C0?INS tg-Ef CODS ANID LTI-T
 
INDUST"RTAL PRODLCTYS OPPC~ITU ITIES
 

NPT3LAC fe!brevia'ted Procduc-t- Dc>*Fc-r-Int.(h 

9.1Wrist, -,a'ches, -inc J,--,nc rocket watches 

61.02 Wccrnen, iYs n t outcrgannents 

87.09 czJ iLrvoe,,o0torhvcicles 

87. 10 ("C c.s 11c," ciz~ ic~2i bicycles 
anid tri ; c c bth foi- ciilda'en and 
deivc,.:-y uio 

1:2.03 La -t,'&parel 

1,2.02 Lzathc-. travel goods 

61.01 ! -, F-,znd boys outer TFrmerits 
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TABLE ii 

MEDIUM ?ROMICF CONSUE R GOODS AND LICHT 
INDUSTi TI.l P2ODUCTS OPPORTULITIES 

DABAMALC Con]e Abbr-'r5itred Product Description 

110..0 Transni::sion bolting of rubber 

53.05 Wool, cardezd cnd cor bcd 

40.09 Pin. and tunc of rubbor 

)40.14 O~her arzici- of 2',b)er 

56.05 Sy.the- ic ?, including 6.05 and 
56 "c6 

62.. 03 icn and boys underarments 

97.03 Other toys and wor].ing models 

61.05 Hanktrchi4 

62.03 Sacks and begs of text.ile material 

55,09 Cotton, woven fabric 

61.ch Women, girls and infants undergarnments 

53.11 Wo;en wool fabric 
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LOW PROMISE 
INDUSTRIAL 

Nabalaic Code 


98.03 

60.03 


97.02 


97.C4 


41.02 


51.o4 


56.,nttco-or 

60.05 


90.07 


56.07 

51.O4 

96.02 


59.1-7 


90.03
0j&2toP' 


59.1!O 

53.07 


60.04 


59,16 


37.0! 


37.02 

3-7 

TABLE 12 

CONSL11ER GOODS AND LIC]1T 
PRODUhCTS OP-ORTUN!T ',S 

Abr.-eviated Product Description
 

Foun'a.in pens, b,..ilpoint pens and 
;aechanical pencl"s 

Stockings and socks, knit or crocheted
 

Dolls 

?arlor games
 

Ta.nnied bovine cz;tt"e leather
 

W1cven synthetic fabrics 

fib:- prepared spinning 

Outer.ra-.ment., lmitt.d or crocheted 

Cx-!eras and flash apparatus 

S A&htic wovn farics of discontinuous 

Wov,n synthetic fabrics, continuous fiber 

Other 'rucovs and brLlhes o' material, 
othe,7 than t;i;{s or --ocetable m-.terial 

Textile fabrics, indust.ial usaje 

and scuixd recorders 

Embro.de:y 

Wool yarn
 

Knit cr crccheted undergarments 

Textile conveycr or industrial belting 

Y.etogranhi,: piates and film 

Photo, :aphic materia. s, i-m in rolls 

-onsiti.. dphcr c paner 
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Bolivia's opporttunity to export textile products to the Andean 

Subregion is inhibited by the exist,:nce of te:ftile indisrics in 

each of the Andean countries. In particutlar Colombia has a well 

develoned and efficient textile indust:6'y. In view of this si

tuation there is little or no opportunity for Bolivia to export 

yarns or fabrics to the Ardean Subregion. On the other hand, 

five product caLe[orles com.prising of outer garments and under

garments for women, girls, infants, men and boys and of' hand

k1rChieves are innrozted in significant auantities into the sub

region and represent si 4 fincant *otert-ial nir-zets in Bolivia. 

In prarticular tvjo categories; %..)men, girls and infants outer

garments, and men and bo-,s oute rg.':1nnts are both opportunities 

of hfLgh 'rCi. e when considered "-.vidually. Whfen these five 

prodtucts, of which tbree are cjyort:nities of medium promise, 

are grouped an opportunity Thr their export results. Me market 

for this group of products in 1967 was ao follows: 

Market Value 

Bolivia 455, 000 

Andean Subregion 4,897,000
 

LAFTA 14, 807, 000 

It is not unrcason jhle that Bolivia could achi-e a 200! market 

penetration in the Andh211 countries yielding nearly US$ 1.0 million 

in sales plus additional sales in the Cuenca del Plata area. In
 

order tc achieve market penetration of this magnitude, taking 
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into eccount a developed garment industry in each of the markets
 

considered, a very aggressive and well organized marketing cn

paign would need to be conducted. Marketing and production 

would have to be oriented towards supplying high quality 

merchandise at competitive prices. 

The implementati.on of this opportunity would also have a 

positive influenoe on the remainder of the textile industry in 

Bolivia. Tfhe export of griu.ents "..,ould increase the demand for 

adaliticr,'l wioven e:.d k-ittod prod-Lct3 nd stimulate the develop

meat of Boliv-*.a's to;i'.o industry. 

2. Watches, 1'diTzt and Pocket 

Vatcies, particularly 4r.i3t watches, have been identified 

as a high pronLe opportunity for Eclilria. Imports of ;, rist 

watches into Bolivia, the Andean Sobrcgion, and LAFTA are US$ 

900,o00; Us, 4 . o million and US$ 15.0 nr."lion, respectively. 

Although there is some production of wrist watches in the 

Ande n Subregion there may be an op-portunity for Bolivia to 

satisfy as i' .oh as 5C0% of the market. The implementation of 

this proj T. would need to be conducted in several phases. In 

the first phas,= all the componen-rs of the watch would be purchased 

and the wa-;ch asser:l'>cd, 2ubricoted and adjusted. The level of 

integration i;c)ul ],Cy not exce2cd l)% in the first phase. 
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The second phase of the pro.ject would include the manufacture 

of watch cases either by stamping or coining and the fabrication 

of watch faces. When this step is combined rith the :,anufacture 

of the crystals, the IcErel of intcgration can be as high as 505, 

whinh is comparab.Le to the integration of virtually all watch 

watch movemanufacturers excet fi-. a very few uho also produce 

ments. Most manuCac'urers of watches purchase watch movements 

from Japan, Switz.erland. and Germany. 

The project would be relatively labor intensive and would 

require substantial training of the employees.
 

The min:.iun viable first phase plant would have sales of 

US$ 100.000 and would require equipment irvestment cf US$ 30,000. 

The equivalent minimum econo:'.c plant would have sales ofiUS$ 

I00,COO and equipment invesItment cf US$ 75,000. Working capital 

requirements are estimated at 25c, of sales, building investment 

at US$ 40,000. 

3. Motorcycles, Bicycles, etc. 

This project i.cluder motorcycles, motor-bicycles, and tri

cycles. There a-,e presently two bicycle plants in Bolivia; there

an 

nity is dependent on i.ether Bolivia's existing intiustry can 

satisfy demend fr, these products. 

fore the identification of bicycles and tricycles as opportu
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A motcrcycle plant would focus primarily on the Andean market 

which currently imports motorcycles having a value estimated at 

US$ 2.6 million; a supplementary market would be LAITA which im

ports approxi:rm.ly US," 2.8 million of motcrcyclcs. Apparentvly 

less than 10, " of the market for motorcycles is satisfied by ,ro

ducticn within the Andcan Subrecion and IAFTA. 

Ue miticii-.te thet the mani:.facturing process would consist 

of fabricating the Ir ',_e a. cor.mp-onents; the internal combustion 

engine and tra.-sL3.ic-l woull be purchased. The level. of inte

gration is estimceW ct a,.roimately 50%,. 

Sales, equiMint and 'z'uilding investment, end working 

capotal for the mini-munn viable and minimn economic plalts would 

be as follows: 

Eaui pment Wo.king 
P].ant Sales Irn trment Cauita. Building 

M" -00 240J,0000 USI 75,000 US$ 58,000 

Minlm-n Econo
i~c us$ 800,000 us_ 300,300 U~r" 200,000 US- 85,000 

4. Leather
 

Tannred lcather and articles and garments manufact:ed from 

leather reprece.r,,:ediurn promise opportunity. Before this 

opportunity c-.n be J. i -:..wnted, the i.,dustry must. constitute a 

prograr which .i1?.. 
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a. 	improve the quality of the hides;
 

b. 	 utilize the idle capacity of existing tanneries and 
obtain technical assistance in the technology of 
tanning;
 

c. 	 organize itself to produce and market leather in 
foreign countries. 

Once a si.)ply cf good quality leather is assured, Bolivia will
 

be 	 in a pos .tion to manufacture, primarily for export, travel 

goods and fashion gCr-Meiits. Merchandising assitance will be 

essential to the success of this project, particularly that part
 

dealing with fashing goods.
 

Another area that should be investigated is the possibility 

to manufacture products from the leather of llama, alpaca, and 

vicufia, for export to foreign countries. 

5. 	Industrial Transmission Belting
 

Transmission belting -nufactured from rubber may be manually
 

"laid utp" and vulcanizad with a relatively small investment. A
 

minimum viable would require about US$ 70,000 in sales per year 

and an investment of US 50,000. Such a plant would only be 

sufficiently large to supply Bolivian belting requirements.
 

In order to justify a minimum economic plant, however, pipe
 

and tube would also have to be manufactured. The total sales 

required by a minimnm economic plant would be about US$ 900,000; 

investment for equipment would be US$ 475,000. 
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Imports of trans:.ission belting, pipe and tube into the Andean 
Subregion and IAFTA are approximately US ',12.0 million nd U515.0 

million, respectively. It is e) ,[ected that 2}lailt manufacturing 

these three proucts could achieve sufficient penetration in the 

lt'TA .ar:c.h minimumAndean and . .o suvport a economic plant. 

6. 	 Toys-, orX,. ilorels, Parlor Ganes, and Dolls 

in, partic-ular, 

re..... nts a rJium Trcm.ae o~pcrt.n.ty. Cho imlorts of toys 

and wornr~ modols ire esi":'d to "co Tt.,, .OD) 

Fhis grouing i 	 toys and wo2king models 

, :n Boliia and 

US$ 3,5 million in the Andean Svbrepj.o n. 

A mir:~u'r, ;.ftle plant w-uil! : ire sales of US$ 200)0C0 to 
a.2d .: l7000;breake', n eQv ~ in estu (of Uj$ The ]rinLrA!m 

econoic .la...t 'cl require sa-es of US,, 60O 0000 and an invest

-,nt o2 U;4 250,000. As a r- s-?.t thc mar et in BDDlivia is suf

ficient to snps~or a mrinL:Ma, -viD),.e a. If nominaln. 	 penetration 

were a,.oa:.;d o:' the Andk-;an t aarkea minmu economic plan u could 

be s,..o crtcC1 

7. 	 C-:,-ras. Y.;Ogrenhic Ecuirmet., Photogrx )hic Elixalsions 

in-1 n, Forz': -'-'Io"Film P:, ter.ofL Plates, Juh:.l and 

g;ographic emuilsions in the for-m o- plates, film, and paper 

in combination with ca',:;....s and apratus represents a medivum 
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1 and photographic:,,r..~!~2~',o:-hirit,. The manufacture of cameras 

materials can coiplement one ancither J a mfunner which can be 

highly profitable to the mannufacturer. 
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IV. RECOMENDATIOTNs FOR FEASIBILITY AND
 

Pr1K,7ASII3-LJTY STUDIES
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IV. 	 RECO.KCI'DATION1S FOR FAS IBILITY 
ND PREFEASIBILITY STUDYES 

We have classified the opportunities identified in our anal

ysis according to whether they shal2d be investigated with a full
 

feasibility study or a prefeasibility study. Full feasibility
 

studies are generally undertalken when an opportunity survey is
 

so strongly prositive in its conclusions that it is apparent that
 

an oportuunity deserves to be implemented. In such circumstances 

the feasibility study is principally conducted to determine fairly 

precisely the magnitude and form of the project. Feasibility 

studies typically include the fol.owing: 

- A description of the project 

- An exaui ,tion of markets 

- An estimate of' the optimmn ccononmic scale of plant 
and technolo;r, given the market and resources 

- The idenifica.ticn of the site most suitable for the 
project an, sug-,estions as to alternative sites 

- Detailed investment and operating cost estimates 

- An analysis of the project's commercial viability
 

- An assessment of the -.ffect of establishing the project
 

on the national economy
 

A feasibility study also generally includes sufficient detail
 

for it to be utilized as a basis for securing the financing
 

required to iMplement " e project.
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Prefeasibiljty studies on te other hand, are conducted when 

uncertain-rty exists about one or 1:-o criical variabls, i1hic-1 

must be evaluated before conducting a feasibility study. These 

can be questions of adequacy of technology, r-aw nateria7s., 

markets or cthcr. Prefcasibi4i-y studies can also be conducted 

for procedural pur c..' *.A specific example of the latter use 

might be the .hering of evidence required to demonstrate at the 

forthcomnG w i ... .T on the -zco'ranmingspecific seco" 

a -"::, situatedtors that giren , .uld be in Bolieia. The 

content or sccpe u.f a stv.y thcrefore, WeiLilitrwill 

differr ... od-L to the _r"-"_.. that one is atte:n.iptirng to solve. 

The feasibiL. ty stlidies in ea-ch, sector should include the 

A) !Hcn.errous 14et-als 

1. Tungsten 

2. Copper 

3. Ferro-Alloys 

4. Kon-Ferrous Alloys 

Co'.. ,, i z,a Io..n of Antimony, Bismuth, Tungsten, 
en-e...... Ailloys and Zinc. 

B) Non-Metal~ic iiirerals 

1. Flat ed :" .:'eltY Glass 

2.11
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C) Chemicals 

1. Titanium Dioxide
 

2. Lube Oil Additives
 

3. Xant-hates 

4. Scdiiun Cyanide
 

5. Soda Ach, Caustic Soda and Sodium Silicate 

D) Forest F-ccucts
 

1. SpeoiuL .yPan.rs
 

2. PIanta:ion.,?rciaction of Chinchora 

E) Food Product:z 

1. Beef
 

2. Animal Food 

3. Pyrcthrui 

4. Dairy Prcducts 

Prefeasbili-ty stud.es should be conducted for the folowing: 

A) Non-Metillic Minerals 

1. Construction Industry 

2. Gra'.n Magnesite 

3. Asbeztos Fiber
 

B) Metal Wor.:Ing 

1. !nternr! ('..bu'tion Engines 

2. Hoists .:Lnches 
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Geodesic Instriunents 

4. Mining Eu'inpment 

5. Fans 	 and Bllowcrs 

6. Tr1actors 

7. In teri'Oareable 

8. A. r 	 Co ,crcs~-ors 

9. EL-r-.n : 

10. P :rons 

Tools
 

and Bloti;ers 

11. MtalThI' M~'ine Tcols 

L2. Power Tra~u31J N..on 

13. Swing :"ac hino 

1;,. Levu!in-r and I :cavatins Equip}ment 

15. Fo'iod c-' > y. 

16. Han! Tcols 

27 	 Wood and Poastic Working Machines Tools 

'8. I.ctcc.: Tccls vrLih for Man.ual Use.. ,.cal Hand otor 


" Ec(ctr _r ! (Cz 1'.nd Tools
 

20. ",s and 1 11s 

21. ,.re RYe and ,ro.Le 

22, 71h.-d,dnd ; Blades 

23., 	 r '~c' 

Ir.- : (Cners Furnaces
 

0 


24. in]di.ii- and 

25. ubes an t I 

114
 

http:in]di.ii


C) 	Electrical Electronic
 

1. 	 Electrice! Motors an~d Trans formcnrs 

2. Insulated Wire
 

3.• Swfitch.-e----r
 

4. 	 Radlo fv_-.,ivrs 

D) 	Chermin cal c 

E) 	 Forest Prcducts 

1. 	 LT~mboer Ex¢ort tc Argentina 

2. ,Ex L'ah-gany0oKte United States 

F) 	 Fod Prcuacz 

1. 	 Veret.be Oil and Cake 

2. 	 Tro..t 

3. 	 Citrus Juices 

I. 	 Escential Industlal Vegetable Oils 

G) Consumer Go,, a', Tight Indlmstrial Products 

.. !'"ot.;i'." Including 1.ioDor.yci.les 

2. Wr.s4 U;c, Znc1 -:d.ng Pocket We tches
 
3, Toys :'rking ;,ocels
 

4. 	 Textilcs a,-,( I mr-e_ Tncluding Outrcrgzwxmts and 
Unr'..'n ; u -vr,,s for ,co]err Girls, .iifanmis, 141:n, and Boys 

5. 	 Lea-.t-.-r A :.re! arI Leat r'Travel Goods 

6. 7rain : l.;:; .± Y.J!,i.r an 'Oter -Rubber Articles. 
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