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In t roduct ion. 

The Resolution on Technical Assistance (Document E/CU.12/75) 

adopted by the F i r s t Session provides in Section (a) t h a t 

"the Executive Secretary sha l l undertake a preliminary study 
of  the needs of  Latin, American countries for  t echn ica l and, 
adminis t ra t ive personnel, a e m s and f a c i l i t i e s ,  and the 
present a v a i l a b i l i t y ina iu i ihg - . c i l i t i e s for  t echn ica l 
t r a i n i n g ; fur ther ,  he s n a i l t ransmit to member countr ies 
a l l information  concerning exis t ing f a c i l i t i e s  for  t ra in , 
and exchange of  staff»" 

The reso lu t ion fur ther  d i r e c t ih Executive Secretary to • 

prepare ?nd transmit t o tne member countr ies l i s t s of  or: aniïaticns, 
i 

including in t e rna t iona l , na t iona l and pr iva te which might render 

t echn ica l ass is tance to the Latin American countr ies or have 

f a c i l i t i e s  for  t r a in ing and for  exchange of  s taf f . 

There are several s tudies and repor ts which present valuable 

information  on various aspccts of  t h i s problem. 

a) The United Nations Department of  Economic '.ffairs  has 

published a booklet on "Technical ass is tance for  Economic 

Development", which describes the kirù s of  ass i s tance 

avai lable from  the United Nations and the Special ized 

Agencies6 1 / 

b) The Eighth Session of  the Economic and Social Council 

adopted a resolut ion (see docuir ,. n t E/1216) request ing 

the Secretary-General to prepare a report for  the Ninth 

Council Sussion, s e t t i n g forth  "a comprehensive plan for 

1 / Copies of  t h i s report may be had by delegates upon request to 
the S e c r e t a r i a t . 

/an expanded 
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an expanded co-òpfcrVffve  prb'^ranre ofbéchnie? 

• assictarco ío r econovdc development through the United 

üsiions zsà i t s specialized agencies, payin- due 

at tent ion to ges t ions oí' a social n"lurc v.'hich d i r ec t ly 

condition ccoroj.de development11
 e 

c) ."t the request of  the Executive oecrctr.r^ c i t h i s 

Coj-i i s s i o n , the Internntioncl Labour Gifice  i s r.alcin.-; 

a survey oí needs end f a c i l i t i e s  for  U<"i^in/; technical 

personnel i.i l a t i n America,, 1/ 

d) A Directory of  acade;:ies, un ive r s i t i e s , sc ien t i f ic 

soc ie t ies v á i n s t i t u t i o n s of  Latin A-erica i s Icing 

prepared by the Inter»-'-, er ican sc ien t i f i c  fuhlicr.tiono 

(23 Ic-.ibr.ry s t r e e t , L'oston, l a s s . , U#¿i,/..)• 'The 

publication of  t h i s .directory i s rade possible v.ith the 

financial  help of  the *-en-;tasrlc?.n U:_ion0 

In preparing this prclir . inrry report every effort  has been 

Sic to supploKont rather thru to duplicate the -.;orli of  other 

lJnited I'ations orgrns and in te rac t iona l or .-.ational agencies i n 

th i s f i e ld .  '¿'Ac report i s ëiviaed into tvo ; ¡rin w r t s : part one 

discusses in .\eneral t e ï r s the r.c Lure of  the problemr rnd s ^ j c o t s 

vrr ious :iems for  i t s solution —- i t describes the techtiicol needs 

i n pa r t i cu la r f ie lds ,  the rcans of  securing technical pcrsoimol, 

and so^e of  the rvai lable sources v i&in Latin Ancricfcj  y r t tvra 

presents specific  needs _or technical assis tance on cer ta in 

r ro j ec t s which are no-.; under way or plraicd for  ¿itlrin the noar 

tfuture. The otaterceni of these needs is baccd upon answers to a 

liicationnairc sent out by the : ococuüive ¿ocr«;tc.ry to the Le t i n 

1 / -w: ±\rp_jrçï3  Teport of  the .¿•prit of  the I '.tern: lior.rl labour 
(.l'ficc  on . n u i r i c s i.-to Vecr. t io^rl j-n.^j .chnical 
1'rainln , ..c. uire- ents rnd f.-'cixities  in l a t i n .h.-.ericc.. 
( Jocu- ¡cnt" J/c;:VÍ2/'/c7¡ 

. • . . /A^ericcn ;ovcrrjeents 
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American ¿ovemuonts on 2k January 19/5' (sec annexe 1 Tor text 
oí' » uestionnrirc).1 Anstœro «ero receive ¿rom lhe i-iovcrr-uents 
cf Bolivia, Chile, evador, Guatemala, i;ana,ií and Venezuela. 

ihe rrima.ry objective of technical assistance is to help 
mise the s banda ru ox' living. It is difficult to generalize 
about the strtus ci technology in Latin ¿neilca sincc all stages 
oí' econo:lie and social development ;ay be louhd v.ithin nearly a l l 

the ccunlriec, Yet it ,iry be observes that productivity is 

relatively lov; everywhere — in nary areas it is cxLrcncly low, 
and even in the moije advanced communities the per capita output 
of a large sector Of the population, is so small that iL i s 

dircctly responsible i'or the generally depressed standard of 
living. The analysis presented in the iconardc eurvey 1 / 

indica tes that this is the basic ocouc ,ic problem of the rc/don, 

pr.d that only th rev 

techniques can a ri 
_;h the increased use of modern equipment and 
culture, industry and Lhe utilities be made 

to produce substantially -ore rood.3 end services. 2j 
do attempt is ¿..ado ir. this report Lo relate specific 

technical ne eco to economic and oociolo/ical factors which 
proioundly iailucncc "technological developments dov.-cvor, it 
might be '.jell to point out ¿hat a serious effort to solve this 
problem cannot ignore tnesc factors, social traditions and. custous, 

y j r re l i j inai:/; Ora ft of the ..cono: ic jurvtr- of Latin b tori or.. 
United I'ationu ."¿o:e ic Co;. d s si on ¿or Lâ in /.fieri ca'#" (Jocument :,/Ci:0l¿/C2) 
ïhe problem i «ay be illustrated in simple terns by citing a 
opeciTic situación. There is a linestone quarry in one of the 
l<aLin American countries >..hich employs 20C men whose total 
a.vernge drily output is 2CC Lona of lire stone, "not her .uarry 
of comparable size located in ¿he ; iddlo i;eot of the United 
States ia producing 2GC t-ons of lit®stone every i/.:o '.ours -.ith lchineiy, flthou ;;h the daily pay of the 2C0 
labourers is barely enough for subsistence, 1'ieir total uages 
per day are .'lJUost tiricc that of the four .ion -.ho do their uork -..itli .-i:-chines, 

/general éducation 
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general education and cul tura l a t t i t udes d etc-mine to a considerable 

degree the des i re end a b i l i t y of  a people to learn and t o develop 

nev; techniques. In other ords, i t i s not simply a problem oí 

securing outside assistance or of  t ra in ing technicians, but a l so 

one oi' implanting through '11 layers 01 society new psycholo, i c a l 

a t t i tudes that are associated vdth .the efficient  use oi" the 

machine. A farmer  may be taught to drive a. t r ac to r but h i s 

productive capacity . i l l not a t t a in the desired l eve l u n t i l i t 

becomes second nature for  him to take care of  h is aachine and 

extend i t s uses. He I s then acquiring a habit of  mind which 

:'¡alces him réceptive to the application of  sc ien t i f ic  techniques 

in every phase of  his ,:ork — improved seeds and breeds, f e r t i l i z e r , 

crop ro ta t ion , sound marketing prac t ices , e t c . 

The urban worker perhaps learns t ore readily the s k i l l s of 

the factory,  transport ana communications. Nevertheless, h is 

output nay continue to be comparatively lo.: i f  he does not grow 

up in an environment iMch rewards and gives social recognition 

to craftsmanship.  Thus while the worker, as well as the farmer, 

under the supervision and tutelage of  the professionally  trained 

technician acquires the habit of  sc ien t i f ic  appl icat ion, he 

becomes more and More imbued v.ith the pride of  workmanship which 

i s an essen t ia l clement in increasing productive capacity. For 

the purpose oi raising the standard of  l iv ing , i t should be 

eriphasized that increase in Lual i ty I s as much an increase in 

production as i e increase in ,uanti ty. 

The a b i l i t y of  people to adapt themselves to new techniques 

.-.-ill vary great ly iroi com .unity to co/ nun i ty j in cer tain 

s i tua t ions i t may be be t te r t o build upon present s k i l l s and 

improve exis t ing techniques as a step towards more complote 

mechanization, 

/The pi-esent 
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The present stage oí economic development may have ei ther 

a (3Htcrring or a stimula ting effect,  ihe economic sitvx -ion 1 ay 

'OK such that i t i s pract ica l ly inposeiol- for  a community to 

u t i l i z e i 'ully i t s ojn technical resources. The primary lack may 

be oi capi ta l or no Li r a i resources, or there may be an uneconomic 

u t i l i z a t i o n oi' available rt correes -nd cap i t a l . I t i s not 

une ou on for  Latin ">r,,er3 can spec ia l i s t s to go into work other 

than that for  which they have spent years in training because oí 

t h e i r i n a b i l i t y to find  professional  opportunities. As a 

coiimnity moves icrward i t i s not possible to know whether 

cap i ta l growth or tcchr.olo l e a l development i s cause or effect, 
i 

Over r period of  t i n s there -..ill be a reciprocal re la t ionship 

between the two. An increase in machinery, e _uip :ent and 

laborator ies p r o x ies an incentive .or .cru and be t te r t ra in ing , 

which in turn ¿v-akos possible an emended use of  :.:odorn techniques 

"nd equipment. 

The broad s t a tu .ont of  interplay of  forces  presented above, 

su,;; :ests, f i r s t ,  that i t i s not enough to t r a in technicians and 

ski l led workers at the centre ef  economic ac t iv i ty — the ent i re 

population must be brought in to the ambient of  the technological 

process — and, sucond, that social t radi t ions and customs as 

well as lack of  capital and naturel resources may retard technical 

progress. 

/PART I . 
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PART I . 

I 

The Need for  Planning and for  Basic Studies of 

Technological problems. 

* 

I t i s generally agreed that Latin America needs 

technical ass is tance. Technology in the form  of  spec ia l i s t s 

and knowledge i s being imported more and more - usually along 

with machinery and equipment requiring new techniquese While 

such assistance has been and wi l l undoubtedly continue to be 

an important element in the economic, development of  Latin 

America, i t i s nevertheless piece-meal and i s not closely 

integrated with other sectors of  industry and agriculture» 

The piece-mcal character of  imported techniques i s manifest 

a t both the local (factory  aid farm)  and nat ional l eve l s . 

Engineers are often  brought i.i to a s s i s t in sot t ing up 

a plant while weaknesses in subsequent operations ere allowed 

to develop due to lack of  well t ra ined technicians. Thus the 

quality and efficiency  of  production may be low because of 

the fai lure  to ap^ly proper techniques at every stnge of  the 

production processe In other s i tua t ions consultants are 

employed to advise on specific  problems or supervise operations 

at a certain stage of  processing, but other stages may continue 

to be operated by ^rule-of-thumb"  methods. 

The core of  the problem i s the need for  r ig id control of 

the production process: 
"One of  the technical functions  '".hich indus t r ia l ized 

nations consider indispensable i s the dai ly laboratory control 
of  i t s products as well as i t s purcnases. A modern p lan t , 
even though i t be a small one, i n s i s t s upon dai ly , hourly, 
or perhaps even continuous laboratory examination of  i t s 
product. Samples are taken at r guiar in te rva l s and subjected 
to whatever chemical or physical t e s t s may bo necessary to 

/determine 
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determine whether the product continues to meet a c losely-
drawn set of  specifications  for  unlfornity.  Any deviation 
from  these specifications  ca l l s for  re jec t ion of  tha t 
portion of  the day1s output u n t i l adjustments and corrections 
can be made, " 

"In modern purchasing of  raw materials , i t i s customary to 
sample and analyze or tos t each shipment to bo sure tha t the 
material supplied conforms  to agreed specif icat ions.  Material 
which i s below standard may be refused.  If  the low gride 
shipment i s of  ? kind of  material which can be improved, 
perhaps by puri f icat ion,  i t may be accepted but a t a lower 
pr ice . Some materials such as coal arc often  purchased under 
a contract which provides that the price paid for  each 
carload wi l l be calculated on the ta?ds cf  the laboratory 
analys is . £hus the supplier wi l l mak«u mor'- profi t  by 
furnishing  a good grade, with a double penalty for  very poor 
shipments, or the purchaser ¡nay reserve the r igh t of 
absolute refusal  of  "tiy shipments '.'hoce quali ty f^ l ls  below 
a certain minimum". 1 / 

Industr ies established either, by foreign  corporations or 

with funds  loaned by internat ional or foreign  agencies usually 

provide adequcte to clinical personnel t i control r l l stages of 

operations in a par t icular p l rn t . I t i s evident, however, t ha t 

indus t r ia l iza t ion in most of  the countries wi l l havo to be 

carried forward  by local entrepreneurs who must depend largely 

upon the technical resources of  the community. Any assistance 

which they may receive would, therefore,  be ind i rec t ly through 

the loan of  personnel and the improvement of  t ra ining and 

research f a c i l i t i e s  which may be effected  with outside help. 

Despite the fact  that agricul ture i s an older and more 

wide-spread ac t i v i t y in the region than i s industry, and t h a t , 

as such, conditions "would normally be expected to be be t te r , 

the piecei-neal character of  applied techniques i s ever present 

in t ids field  also. Examples might be ci ted where an engineer 

has been called in to sot up a new coffee  mill but actual 

operation i s l e f t  in the hands of  unskilled personnel; or highly 

/ t ra ined spec ia l i s t s 

V Technological .̂ nd Economic Survey of  Argentine Industr ies , 
Armour Research Foundation. Page 3<±9, 
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t rained spec ia l i s t s are direct ing the operation of  a sugar cane 

mill while in the field  the va r i e t i e s grown are s t i l l not 

developed for  high yields and resis tance to disease. In many 

instances the improvement of  herds by the introduction of  pure 

breeds has notgiven the expected r e su l t s because p a r a l l e l 

action was not taken in the improvement of  feed  and feeding 

methods. 

Although technical efficiency  produces immediate and 

tangible r e su l t s through the individual indus t r i a l or 

agr icul tura l uni t , the interdependence of  these uni ts const i tu tes 

the foundation  on which real progress can bo made. The 

advantages of  improved methods in a par t icu lar plant (or farm) 

or even in an entire industry may bo largely l o s t if  the 

economic units which serve i t or are served by i t »re ineff icient 

and backward. The efficient  industry i s penalized in two 

ways. F i r s t of  a l l , the raw material or semi-finished  products 

which i t requi res may be costly and of  inferior  qual i ty . This 

may also be t rue of  cer ta in equipment v.hich i t must purchase 

loca l ly , and of  u t i l i t i e s such as power, t ransporta t ion and 

communications. Secondly, i t s volume of  output wil l be 

governed by the size of  the market. An average low output for 

a community wi l l mean low purchasing power and thereby l imi t 

p o s s i b i l i t i e s of  expansion of  the efficient  industry. Furthermore, 

a l l economic ac t iv i t i e s draw on the reservoir of  technical 

manpower, knowledge and experience which i s bu i l t up with a 

general advance in the community. 

However, such an ¡advance may be greatly accelerated by 

n- t ional plans which could di rect technical assistance into the 

f ields  where the need i s most urgent. National planning for 

technological development might a lso provide a method for 

/ securing a more 
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securing a more balanced development both as between 

individual indust r ies and as among industry, agr icul ture , 
* 

mining, power, sani ta t ion and health, t ransporta t ion and 

c ommunication s 0 

Basic indus t r i a l research i s urgently needed - especia l ly 

in the more indus t r ia l ly advanced countries of  Latin America ~ 

and should also be one of  the primary objectives of  national 

planning. Such research f a c i l i t i e s  might also be available 

to neighboring countries which have not yet been able to 

es tabl ish the i r own. While governments, no doubt, should take 

the i n i t i a t i v e in establishing research labora tor ies , pr iva te 

industry might -veil support government i n s t i t u t e s with funds 

as well as set up I t s own laboratorios for  research. In any 

case, research would seam to be ? J vld of  a c t i v i t y In which 

outside technic.*"? assistance could b i most helpful,  l / 

Agriculture, in. contrast with industry, i s as a ru le a 

one-man enterprise and cannot generally afford  to be otherwise. 

Under these conditions the farmer  i s helpless In matters of 

technical improvement, and research on a national basis becomes 

of  paramount importance. On the other hand, each of  the farmers 

who wi l l const i tute the backbone of  a modernized Latin American 

agricul ture w i l l have to be able to d i rect properly his en t i re 

production process. Here i s the basis of  the necessi ty for 

properly financed,  staffed  and equipped extension services. 

One of  the main problems pointed out by the EGLA/FAO Join t 

Working Party i s the lack of  research and extension services 

in Latin America and the fact  that any plan for  increased 

agr icul tura l production wi l l have to be based primarily on 

1 / She specific  f ie lds  in which research i s needed both for 
industry •'-nd agricul ture in Latin America are indicated 
in the following  section. 

/sound research 
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sound research and extension programmes.l/ 

A techn ica l ass is tance programme based upon nat ional 

planning should have as i t s s t a r t i ng point an accurate 

knowledge of  ex is t ing resources - both na tura l and t echn ica l . 

The na tura l resources of  Lat in America are only p a r t i a l l y 

known. I t w i l l be d i f f icu l t  for  any of  the countr ies to evolve 

land-use programmes u n t i l s c i en t i f i c  s tudies of  s o i l , climateand 

topography are completed. In t h i s connection, analogue s tudies 

of  climate and co i l which could be mado at comparatively low 

cost would be most useful  to begin wi th . By and la rge the timber 

resources have not been surveyed and frequently  have boen 

wastefully  exploi ted. The samo i s t rue of  f i s h e r i e s .  Although 

the mineral r -sources of  Lat in America cons t i t u t e an important 

element i n i t s foreign  t rade , and supply some of  the necessary 

raw mater ia ls for  i n d u s t r i a l development, the fac t  remains 

tha t there i s a great need t o make sc i en t i f i c  surveys and 

evaluate economically the mineral and petroleum resources of 

the region and to determine the best methods for  t h e i r 

explo i ta t ion . 

Perhaps even more important i s the necess i ty for  each 

country to assess precise ly the present s t a tus of  technology 

in a l l f ie lds  of  economic a c t i v i t y . This involves de ta i l ed 

and exhaustive s tudies of  each indust ry which would make knovm 

not only the resources but a l so the bas ic technical problems 

and needs of  the community. Thus i n a cer ta in sense i t may 

be said tha t the primary need i s for  t echnica l ass i s tance to 

/determino what 

1 / For further  d e t a i l s on t h i s problem see ECLA/FAO Jo in t 
Working Party Preliminary Report on Agricul tura l 
Requisi tes . (Document E / C N . 1 2 / 8 3 ) • 
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determine what are the technica l needs of  Latin America. 
u 

To sum up, the government themselves should consider the 

adv i sab i l i t y of  formulating  na t iona l plans to encourage 

technological development. This would enable then to u t i l i z e 

more effectively  any technica l a s s i s t ance , which might be 

avai lab le to then. 

The technica l resources ard needs of  the Latin American 

countries should be studied and inventoried. i ix 3 economic 

areas in which such s tudies may be needed are suggested i n the 

next section of  t h i s r epor t . 

I t must be rea l ized t h a t technological inventor ies and 

formulation  of  plans require r e l a t i v e l y long periods of  time. 

However, in the meantime governments might continue to make 

known through in t e rna t iona l organizations t h e i r technica l 

needs for  specif ic  p ro jec t s which are now under way or planned 

for  i n the near futuro.  Pert 'U of  t h i s report describes 

b r i e f l y  ce r ta in p ro jec t s for  which technica l ass is tance i s 

now required. 

/ I I . Economic Areas 
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XI. 
Economic Areas in which Technical Assistance may be Required 1 / 

This section deals br ief ly  with the principal technical 

needs of  l a t i n America — in other words, the l i s t from  which 

such a selection must eventually be made by each country in 

view of  i t s own circumstances. Thirty-nine major categori.es are 

given, with fifty-one  subdivisions, a l l grouped under seven main 

headings: Agricultural Improvement, Improvement of  Existing 

Industr ies , Establishment of  Mew Indust r ies , Development of 

Natural Resources, Transportation and Communications,Health and 

Sanitation, and Technical Education. 

Apricultural Improvement. 

a) Communication with the farmer.  Ons of  the most urgent 

agr icul tura l needs of  Latin America i s a method of  conveying 

information  to the individual farmer.  Technical assistance 

and recommendations for  improved agr icul tura l methods are 

v i r tua l ly useless i f  the deta i ls do not reach the man with 

the plough. Vdmittedly t h i s problem is more diff icul t  in 

countries •whern i l l i t e r a c y i s high; but i f  the farmer  cannot 

be reached by printed matter, he wi l l iiave to be reached by 

demonstrations and personal contact (which are in r ea l i t y 

more effective)  or b-"- some other means. 

b) Botter use of  land now cul t iva ted . The correct methods of 

famine  are no more diff icult  that the wrona methods. Much 

of  the farm  land in Latin America Is capable of  producing a 

much higher yield of  food  crops, once i t i s restored to 

f e r t i l i t y  and thereaf ter  worked by proven sc ien t i f ic  methods. 

1 / Jfeterials  in Sections I I , I I I and IV of  Part I are taken from 
a special report prepared ty the Amour Research Foundation 
for  the Economic Commission for  Latin America. 

/Land which 
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Land which has been planted to corn every year for  hundreds 

of  years cannot be expected to yield very much, and nei ther 

hybrid seed nor machinery w i l l help in such cases. The basic 

pr inciples of  crop ro ta t ion , fallowing,  s o i l t e s t i ng , 

f e r t i l i z a t i o n ,  liming, e t c . , must be applied. 

c) Mechanization. All Latin American countries are aware tha t 

greater mechanization of  the i r agr icul ture i s a necessary 

factor  in t he i r economic develops n t . "Vid-istrlalization and 

the pro-.'th of  urban population demand greater crop production 

from  each farmer,  and th i s in turn dorands mechanical help 

to extend the labour of  the individual . Tractors and 

improved implements and t h e i r proper use are needed for  the 

most advanced use of  the coi l and efficient  harvesting and 

handling of  the crops, as well a s "or land reclamation. 

Effective  mechanization cannot be achieved merely by the 

manufacture  or importation of  equipment, however. In a l l 

cases mechanization must be accompanied by so-md principles 

of  fanning.  In many countries the advantages of  mechanical 

methods vd.ll have to bo demonstrated to the farmer,  and the 

problem of  the farmer's  cap i t a l Investment wi l l have to be 

overcome. 

d) Soi? conservation and land reclamation. Well-known studies 

have pointed out tha t destructive methods of  fanning  and 

timber-cutting have already caused considerable damage to 

Latin America's proeluctive land. This land i s not 

I r re t r ievably l o s t , but i t wi l l be unless immediate physical 

action i s taken. Such measures as reforestat ion,  contour 

ploughing and cover crops are needed to conserve topsoi l 

from  further  unnecessary loss , while i r r i ga t i on , soil-building 

and f e r t i l i s a t i on  must be used to put lands back in to service. 

/c) Plant disease 
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e ) Plant diseaae and innect control . 1/ Intensified  research 

and combative programmes against destructive pests and plant 

diseases are needed in every Latin American country, 

Coordinated internat ional action i s also desirable. 

f)  Crop storage methods. 2/  Because of  insufficient  or improper 

storage f a c i l i t i e s ,  lar.^e percentages of  Latin American food 

and indus t r i a l crors are los t each "/ear through the destructive 

action of  pests and weather. Some countries '"avo b u i l t 

addi t ional terminal s to rafe  capacity, but more oft  on the 

major noed i s for  proper storage a t or near the farm.  Lack 

of  roads and transportat ion from  the producing areas 

in tens i f ies  t h i s need in many of  the countr ies . Some of  the 

exis t ing storage f a c i l i t i e s  in the tropics have been designed 

without propor regard for  the cliaaatic conditions, and are 

themselves the cause of  some l o s s . 

g) Animal disease. The ravages of  aftosa  and other animal 

diseases i l l u s t r a t e the necessity for  greater cooperative 

research and organized preventive measures before  the event. 

The cost of  research to prevent a disease i s often  much loss 

than the cont of  controlling a single epidemic once i t has 

s ta r ted . 

k) Anima], husbandry. In most of  the Latin American countries 

there i s as much need for  technical improvement in l ivestock 

pract ices as in the 'use of  the land. Greater work i s 

necessar*' in animal breeding for  adaptation to the conditions 

of  climate, te r ra in and prevalent disease, and for  higher 

yields of  meat, mil;, wool, e tc . Improved methods of  animal 

care are required; otherwise the importation of  high-bred 

l / See Chapter I f  of  ECLA/FA0 Joint Working Party Report on 
Agricultural Requisites. (Document E/CU.12/83) * 

2 / See Chapter V of  same report. 

/s tock 
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stock may not y ie ld the desired r e su l t s . 

Latin American dairy methods need to be improved. 

Tuberculosis, undulant fever,  typhoid and other disoases 

•which can be transmitted to man through milk are common. 

Sanitary conditions in the handling of  milk arc not found 

on many of  the dairy farms.  Pasteurization i s not always 

property controlled. Milk d is t r ibut ion needs technical 

pol ic ing. And f ina l ly ,  there i s not sufficient  development 

of  the secondary industr ies based upon dairy products. 

i ) Agricultural Expojrimnt Stations. A basic technical need of 

each Latin American country i s a more effective  system of 

agr icu l tu ra l experiment s ta t ions , staffed  -with ful ly 

competent research personnel. These are needed for  local 

studies of  plant growth in re la t ion to s o i l s , climate, 

fe r t i l iza t ion ' ,  e t c . , and for  the development of  hybrids, 

bet ter-yie lding var ie t i e s and now crops for  d ivers i f ica t ion . 

Such s ta t ions also serve in such matters as seed t e s t ing , 

weather records, advice to local farmers,  and the preparation 

of  farm  bu l l e t i n s . Each stat ion should operate a ser ies of 

small., well-dis tr ibuted demonstration plots , placed where 

the farmers  can see them. 

A limited number of  excellent experiment s ta t ions are 

in operation in Latin America which could be enlarged and 

serve as models for  the establishment of  others. 

Improvement of  Existing, Indus t r ies . 

a) Technical modernization. There arc few  indus t r i a l p lants 

in Latin America tha t do not need modernization of  methods. 

Now machinery i s not always the answer; very often  the 

important needs are reorganization of  flow-lines,  c loser 

specifications  for  raw mater ia ls , addi t ional t r a in ing 
/courses 



E/CN./4. 
Page 1 . 

courses for  vrorkers, technical process control and f inal 

product inspection. These are factors  in achieving greater 

economy of  production and in making products of  uniform 

competitive qua l i ty . 

b) Research to improve methods, quality and raw mater ia ls . 

Latin American industry must undertake i t s share of  research 

for  constant improvement in methods of  production, improved 

products, and the adaptation of  new and more advantageous 

raw mater ia ls . 

Research for  waste recovery and profitable  by-products. The 

field  of  by-products In Latin American indust r ies has hardly 

been touched. Veiy recent ly , research in one such industry 

uncovered a by-product whose t o t a l value almost equalled 

that of  the main product. I t i s well known that the 

meat-packinp industry in the industr ia l ized countries 

u t i l i z e s ful ly  the by-products; a much greater u t i l i z a t i o n 

of  by-products in Latin America could be achieved with modern 

methods, 

d) Diversification  within individual indus t r i es . A one-product 

indus t r ia l plant i s subject to the same trouble that besets 

a country of  monoculture: i t i s a t the mercy of  the market 

for  that one product. If  a one-product industry is the main 

support of  a community, a drop in business i s a d i s a s t e r . 

Very often  a technical study wi l l show that the exist ing 

capi ta l equipment of  a factory  and the same s k i l l s of  i t s 

personnel can be used to maire a second or th i rd product which 

wil l smooth the t o t a l output curve and give a more sat isfactory 

return on the plant investment , 

e) Trou'ol c— shoot in g. The shortage of  technical personnel in 

Latin America, especial ly in pract ical engineering and applied 

/research 
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stock may not yield the desired r e su l t s , 

Latin Ameidcan dairy methods need to be improved. 

Tuberculosis, ur.du3.ant fever,  typhoid and other diseases 

which can be transmitted to man through milk are common. 

Sanitary conditions in the handling of  milk arc net found 

on many of  the dairy farms.  Pasteurization i s not always 

properly controlled. Milk d is t r ibut ion needs technical 

pol ic ing. And f ina l ly ,  there i s not sufficient  development 

of  the secondary industr ies based upon dairy products, 

i ) Agricultural Expo rim ai t es ta t ions . A basic technical need of 

each Latin American country i s a more effective  system of 

agr icu l tu ra l experiment s ta t ions , staffed  with ful ly 

competent research personnel. These are needed for  local 

studies of  plant growth in relat ion to s o i l s , climate, 

f e r t i l i z a t i o n ,  e t c . , and for  the development of  hybrids, 

bet ter-yie lding va r i e t i e s and now crops for  d ivers i f ica t ion . 

Such s ta t ions also serve in such matters as seed t e s t ing , 

weather records, advice to local farmers,  and the preparation 

of  farm  bu l l e t i n s . Each s ta t ion should op-.rate a ser ies of 

small, wel l -dis t r ibuted demonstration plots , placed where 

the farmers  can see them. 

A limited number of  excellent experiment s ta t ions are 

in operation in Latin America which could be enlarged and 

serve as models for  the establishment of  others . 

Improvement of  E x i s t i n g I n d u s t r i e s . 

a) Technical modernization. There are few  indus t r i a l plants 

In Latin America tha t do not need modernization cf  methods. 

New machinery i s not always the answer; vcrv often  the 

important needs are reorganization of  flow-lines,  closor 

specifications  for  raw mater ia ls , addit ional t ra in ing 
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courses for  w r k e r s , t echn ica l process control and f ina l 

product inspect ion. These are factors  in achieving grea ter 

economy of  production and in making products of  uniform 

competitive qua l i t y . 

b) Research to improve methods, qual i ty and raw mate r i a l s . 

Latin American industry must undertake i t s share of  research 

for  constant improvement in methods of  production, improved 

products, and the adaptation of  nev; and more advantageous 

raw mate r ia l s . 

c) Research for  waste recovery and prof i table  by-products. The 

f ie ld  of  by-products in Latin American indus t r i e s has hardly 

been touched. Very recent ly , research in one such industry 

uncovered a by-product whose t o t a l value almost equalled 

tha t of  the main product. I t i s well known t h a t the 

meat-packinc industry in the indus t r i a l i zed countries 

u t i l i z e s ful ly  the by-products; a much greater u t i l i z a t i o n 

of  by-products in Latin America could, be achieved with modern 

methods. 

d) Diversif icat ion  within individual i n d u s t r i e s . A one-product 

i ndus t r i a l plant i s subject tc the same t rouble tha t besets 

a country of  monoculture: i t i s a t the mercy of  the market 

for  tha t one product. If  a one-product industry i s the main 

support of  a community, a drop in business i s a d i s a s t e r . 

Ver;- often  a technical study wi l l show tha t the ex is t ing 

cap i t a l equipment of  a factory  and the same s k i l l s of  i t s 

personnel can be used to malee a second or t h i rd product which 

w i l l smooth the t o t a l output curve and give a more sa t i s fac tory 

return on the plant investment . 

e ) Trouble-shooting. The shortage of  t echnica l personnel in 

Latin America, especia l ly in p rac t i ca l engineering and applied 

/ research 
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research, i s f e l t  by almost a l l indus t r ies in the frequent 

delays and shut-dovais caused by operating t roubles , defective 

mater ia ls , e t c . Trouble-shooting i s the job of  emergency 

engineers or research men vjho can quickly discover the reason 

for  such d i f f icu l t ies  and correct them. 

f)  Practica"1 onuraUng pem.phlets for  ama1! i ndus t r i e s . Inmost 

l a t i n American countries there are cer ta in indus t r ies of 

nat ional importance which arc ; .ade up o 7 a r r i a t many small 

pr ivate u n i t s . These have a special technical need which i s 

d i f f icul t  to meet, because the un i t s are too small to h i re 

wel l - t ra ined technologis ts . Often  the i r only trouble i s 

tha t they arc not familial-  with simple improvements in 

technique which they could easi ly auply. 

One solution to t h i s problem i s the preparation of 

pamphlets out l ining good operating techniques, with reasons 

for  each s t ep , special precautions, simplified  t e s t s , e t c . 

Such pamphlets could be prepared by qualified  experts, 

adapted to the conditions of  the country and of  the industry , 

and reduced to c lear , non-technical language. 

Estqblishmer.t of  N~w Indust r ies . 

a) Te phnical and economi c se ils cticn of  _£_ r s i l l o i ndus t r i e s . Th e 

proper select ion of  new indust r ies which can stand on the i r 

own feet  i s a determining factor  in a sound programme of 

i ndus t r i a l i z a t i on . The basis for  suck select ion i s a 

technological inventory, accompanied ty a l l possible studies 

of  na tura l resources, 

b) Research to create new indus t r ies from  avai lable mater ia l s . 

Applied research of  t h i s kind i s needed throughout Latin 

America. Many available raw materials are capable of 

/modification 
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modification  to meet the reqtri. remont s of  known processos. 

New uses can be found  for  exist ing materials or products, 

and these can form  the basis of  e n t i r e l y new indus t r i es . 

New markets can be found  for  products of  indigenous wild 

plants , which then become important agr icu l tura l crops. 

Processes can bo deve!oued for  the indus t r ia l iza t ion of 

national products now handled only by crude and unsatisfactory 

methods, 

c ) Research or advice on by-products and vastes , The poss ib i l i ty 

of  u t i l i z ing tho wastes and by-products from  a contemplated 

new industry i s sometimes the deciding factor  whether ar\ 

industry should be es tabl ished. 

d) Selc-ction, or evaluation of  app l i cab i l i ty , of  leae-.n processes. 

Experienced technical assis tance i s needed in choosing which 

of  several available processes wil l be the best adapted to 

the exist ing conditions in a now industry. Similarly, such 

assis tance i s required in many cases to Indicate whether a 

certain process can function  with the available raw mater ia ls , 

and therefore  whether i t should bo established at a l l . 

e) Tochico-eoonomic studi es for  plant locat ion, In much of 

Latin America the available t ranspor ta t ion, power, water, 

labour supply, e t c . , are such that a very careful 

tecnico-economic study i s necessary to determine where a 

new industry should be located for  successful  operation. 

Alternative supplies of  rev materials must be examined 

beforehand  for  t races of  unsuspected impurities which mi?ht 

require changes in the process in one location or another. 

f)  Engineering and construction of  p lants . Specialized 

engineering sk i l l s are needed for  modem design, construction 

and ins t a l l a t ion of  new indust r ia l p lan t s . Qualified  advice 

/on i n s t a l l a t i ons 
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on in s t a l l a t i ons w i l l avoid the purchase of  out-dated 

equipment, as has happened in numerous cases in Latin 

America, 

g) Technical and skilled-worker training,. Mo new industry 

should be established without adequate provision for  t ra in ing 

of  personnel in the necessary s k i l l s and in technical control , 

h) Design and in s t a l l a t i on of  control ]aborator tes . A new 

industry usually must provide for  process control and product 

inspection in advance, prior to the completion of  personnel 

t ra ining programmes. Technical assis tance may be needed a t 

t h i s stage to insure tes t ing f a c i l i t i e s  tha t wi l l be 

adequate for  the resu l t desi red. 

i ) Technical review of  projects offered  for  financing.  In a l l 

Latin American countries undergoing indus t r i a l i za t ion , there 

i s urgent need for  on experienced, well-rounded, organized 

technical service to which projects can be referred  for 

confidential  opinion, especially when they Involve domestic 

loan applicat ions for  now indus t r ia l processes. By t h i s 

method i t i s possible to eliminate many projec ts which can 

bo shown to bo unsound or untested. 

Development of  Nature! Resources. 

Studies and s t a t i s t i c a l compilations on the natural 

resources of  Latin .America are constantly being made. 

Prac t ica l technical assis tance i s needed for  the one type of 

study of  na tura l resources which has hardly been touched, to 

date, and the only type that means anything: that which involves 

actual inspection and measurement' of  the resources themselves. 

This must be followed  by studios and laboratory research to 

determine the i r actual usefulness  -and best methods of 

/development. 
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development. The specific  technical needs include the following: 

a) Minerals. Lacking geological exploration, a large part of 

the mining in l a t i n America i s done only at outcroppings 

which are not necessari ly the best deposits . Systematic, 

long-range geological surveys should be made in the f ie ld , 

supplemented by test-borings and the new rapid ae r ia l 

magnetic methods of  locating ore-bodies. Furthermore, recent 

advances in chemistry, metallurgy and radioact iv i ty have 

created demands for  rainerais previously not considered 

important. 

Laboratory and p i lo t plant studies are required for 

beneficiation,  concentration and processing of  ores . 

Special is ts in mining engineering are needed for  f inal 

indus t r ia l iza t ion on a safe  and sound bas is . 

b) Forests and forest  products. Scient if ic  area-sampling 

methods, with actual counting of  t rocs and botanical 

ident i f icat ion  of  speci-s , should form  the basis of  a census 

of  quanti ty, types and dis t r ibut ion of  forest  resources in 

each country. The fact  that many Latin American forests  are 

"mixed stands" makes t h i s even more important. Technical 

assistance on conservation with planned u t i l i z a t i o n i s needed, 

and systematic reforestation  must be star ted in many regions. 

Lumbering methods need a complete modernization to reduce 

waste and to make the finished  lumber more usable. Laboratory 

research i s needed to make available the un questionable 

wealth of  valuable ext rac ts , waxes, o i l s , tanning and 

similar products now hidden in these forests,  especial ly 

In the equatorial b e l t . P i lo t plant studies on paper and 

cellulose processes should be conducted to discover new 

types of  raw materials for  these commodities. 

/c) F isher ies . 



O 676 

2/en.12/%. 
Page 21. 

c) Fish cries. ]/ For the development of commercial fishing and 
its derived Industries the first necessary stop is a fish 
population census to leain the kinds, quantities and 
distribution of fish available in various areas. This is 
a standard procedure that has been undertaken in some regions 
and should be extended. Engineering aid is needed for the 
establishment of carmina and oi]-extraction plants and 
adequate refrigeration facilities. Studies are needed on 
the recovery and utilisation of by-products such as special 
fish-liver oils, vitamins, glues, proteins, feed, fertiliser, 
etc. 

d) Fuels. While a few Latin American countries have become 
import,ant producers of fuel, th vo are no doubt other 
countries vhich could explore d c.c- lop fuel resources. 
Modem geophysical prospecting for new petroleum pools 

Is needed in many unexplored areas. It is reasonable to 
believe that t h e r e are numerous undiscovered sources of 
petroleum and natural gas. Systematic geological surveys 
are required for discovery and estimation of coal reserves. 
Assistance in mining technology is clearly needed for better 
extraction of coal, both in present workings and in newly 
discovered deposits. 

The establishment of reliable fuel analytical laboratories 
is a requisite for any successful development of solid fuel 
resources, laboratory tests and research are needed to 
reduce the ash and sulphur content cf rest of the known 
Latin American coala, arid to determine the best method and 
equipment for making coke and semi-coke from these coals. 

l/ See Chapter VII of ECLA/FAO Working Party Report on 
Agricultural Requisites. (Document F./CN,12/83). 

/Full-scale research 
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Fu l l - sca le research i s also needed on the proper i ndus t r i a l 

combustion of  cer ta in unusual fuels  such as ag r i cu l tu ra l 

products which are often  used in a number of  these count r ies , 

e) Hydro-electric power .and water supply. Field engineering 

surveys of year-around stream flow and hydro-electric potential 
are first steps in the planned development of power from this 
source. These should be related to estimated future regional 
power demands based upon realistic technical opinion of 
expected industrial* urban and rur"l developmentNational 
or regional power network calculations are needed for 
planned development of electrical networks to balance 
generating capacity, loads, losses, etc., and to reduce 
industrial stoppages now often caused by temporary local 
power shortages. Uniform standards of frequency and 
voltage arc needed for this, and the longer they are delayed 
the more costly they mil become. 

Experienced and specia l ized technical ass is tance should 

be used in the consideration "f  l.^r^e multi-purpose p ro j ec t s 

s imilar t o the Tennessee Vail; y end Bonneville developments 

in the United S ta tes . Elaborate planning and cross-checking 

are required on such p ro jec t s to roach a proper balance 

between seasonal water suppl ies , i r r i ga t i on and power needs, 

e t c . 

Competent impar t ia l t echn ica l reviews and reports on the 

economic need and technical f e a s i b i l i t y  of  newly proposed 

hydro-e lect r ic p ro jec t s are urgently needed. Engineering 

ass is tance i s required in many cases for  the deaign and 

construction of  the projected works. 

/Transportation 
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Transportation and Comrmini cation . 

Lack of  adequate l ines of  t ransportat ion and communication 

i s retarding economic development of  cer tain Latin American 

countries perhaps as much as any other single factor.  This 

r esu l t s in i d l e resources, uneconomic location of  indus t r i e s , 

inefficient  agr icul ture and maldistribution of  food  suppl ies . 

Mot even educational programmes can be effective  u n t i l there i s 

be t t e r communication. 

a) Highways and seconda i roads. Technical work i s needed in 

the planning of  roed systems. These should, be designed not 

only to join major c i t i e s and resor t s , but to enable farmers 

to get the i r crops to market and to open new undeveloped 

areas . Planning must be based on technological inventories 

and resource surveys, and not solely on the work of  highway 

experts., The l a t t e r are urgently needed, however, for 

improved layout , design and construction methods and for 

be t te r ¡systems of  road maintenance. Closer work between 

technical and financial  spec ia l i s t s can a s s i s t in developing 

methods of  financing  new road-building programmes. 

b) Railroads, Huch of  what i s said about highways above applies 

equally to ra i l road development. Mow l ines require not only 

expert engineering help in route surveys, but also p a r a l l e l 

impartial studies of  future  revenue po ten t i a l . There must 

be compromise between economic des i rab i l i ty and engineering 

feas ib i l i ty  i f  new rai lroad projects are to be se l f - l iqu ida t ing . 

Existing Latin American rai l roads need modernization and 

technical Improvement in operation and maintenance, as well i 
as the addition of  refr igerat ion  f a c i l i t i e s .  Efficient 

i 

na t ional and in ternat ional railway service demands 

standardization of  track gauges tc eliminate costly delays 
/and trans-shipments. 
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and trans-shipments. Several Latin American countries are 

operating three or four  different  gauges. 

c) Aviation. National and in te rac t iona l commercial aviation i s 

now developing rapidly throughout Latin America. Much expert 

technical help has already been obtained, but in some cases 

imorovcment i s needed in t raff ic  control and airpoi-t operation. 

Further special ised ass is tance in weather reporting, radio aids 

to navigation, and f l ight  t ra ining wi l l continue to be necessary. 

The new faster  and heavier equipment ca l l s for  engineering help 

in a i rport re-design, construction and maintenance. 

d) Waterways. Some countries may benefit  from  surveys of  t he i r 

navigable waterways, in re la t ion to regional t ransportat ion 

requirements by various means. As a second step, the dredging 

of  r ivers and harbours,construction of  port w r k s , canals, e t c . , 

may ca l l for  specialized engineering help. 

e) Telephone, telegraph and postal systems. While i t i s true that 

these f ac i l i t i e s  are improving, some of  the l a t i n American 

countries are in groat need of  experienced technical assistance 

in the extension and operation of  the i r in ternal wire and 

postal services . 

Health and Sanitation. 

The productivi ty of  a country can be no be t te r than the 

general health of  i t s People, 's ide from  the des i r ab i l i t y of 

good health for  i t s own s?kc, some of  the r ichest regions of 

Latin America cannot be developed u n t i l they are cleared of 

malaria, yellow fever,  e tc . Excellent vrork of  t h i s kind i s 

going forward  and should be intensif ied  in every possible way. 

Meanwhile nationwide engineering programmes are needed to 

create local pure water supplies and proper disposal of  sewage 

/and garbage. 
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and garbage. Local sanitary r e f l a t i o n s  on foods  (especial ly 

milk and meat) must bo enforced.  In Industry, spec ia l i s t s on 

indus t r i a l safety  and health are needed to reduce hazards and 

increase produc t i o n . 

Teclm ca 1 Education. 

This subject i 3 treated moro fully in Section I I I of  Part I 

of  t h i s r epor t . I t may bn sold hero that Latin America needs 

more specialized technical help in the following: 

a) University cour3es. Detailed studies are needed to modernize 

the technical departments of  un ivers i t i es for  p rac t ica l 

technical t r a in ing on a love], equivalent to tha t of  the more 

highly developed countr ies . 

b) University labora tor ios . Instn*cid .nal laborator ies must be 

designed and ins t a l l ed to meet t.h needs of  a) . 

c) Professor-.  Under present conditions a part of  the 

ins t ruct ional staff  needed for  a) m i l have to be obtained 

e i ther by d i rec t importation or by sending professors  to 

other countries for  addit ional t ra in ing in recent advances 

in applied indus t r i a l technology, Salaries of  professors  may 

have to be raised in order to a t t r a c t the most able men, 

d) A gri eu i t ura 1 an d t ""ad e s che ol s . Better f a c i l i t i e s  are needed 

for  the t ra ining of  large numbers of  sk i l led workers and 

agr icu l tu ra l technologists of  intermediate l eve l s . 

e) Technical t r ans la t ions . Because t h e i r sale a t present i s 

usually net large enough to make them self-supporting,  most 

of  the available Span i -A and Portuguese t ranslat ions of 

standard technical textbooks are published vdth the help 

of  subsidi os from  private foundations  and governmental 

agencies. Far th i s reason the number of  such books i s 

/ l imi ted . 
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limited. Further financial support by the Latin American 
countries, tĥ ir TOre prosperous private industries and 
citizens, and perhaps international organizations, would 
make a greater number of these becks available to Latin 
American technical students. 

/ III. Technical 
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Technic5I _Fersonnel p.nd Four Ways to Obtain It. 

Technical personnel comes in various types and gradee. 
There arc skilled workers and technicians, engineers and 
technologists for routine practice, engineers for design and 
construction, research engineers and scientists. ,tc. Seme 
of those groups need only manual technique; oth r.i require 
chicfly attention to minute detail; skill others demand natural 
inquisitlvoness, imagination and perseverance» Because two men 
are both organic chemists does net necessarily mean that they 
are interchangeable! one might be an excellent routine analyst 
with no imagination for research, and the other a research man 
without any desire for routine analytical work. For each Latin 
American country the real quest-ions to be answered are: 

a; What types of technical personnel ̂-re needed? 
b) How en they be obtained, both now and in the future? 
An under-developed country can obtain more technically 

trained people in at least four vraysi 
1) Temporary Importât!on_of Specialized Personnel and Technical 

Organizador.5 from Another Country. 
This, if properly h-ndl-d, is the most satisfactory way 

for an under-developed country to obtain immediate technical 
assistance. In the present stage of development every Latin 
American country needs this type of importation of technology 
while boil ding Its own source of supply for the future. 

Like any imported commodity or service, its availability 
to the importing country it any time is of course limited by 
the extent to which the exporting countri es are willing and 
able to export it. Hone of the highly developed economics 

/ would have achieved 



E/CN.12/04. 
Page 22. 

would ĥ ve achieved and maintained their development without 
their prodaction and use of extensive technical personnel, and 
a gro-'t dê l of it is constantly needed at home. Such countries 
even import it themselves at times. 

In -1 nunb-r of L̂ tin American countries the cantral banks, 
national development corporations, various governmental agencies, 
and similar public or semi-public Institutions are already 
importing foreign technologists under contrat for special 
purposes. The number is small, but when they h»ve been wisely 
chosen the results have been impressive to date. Among private 
industries in Latin America, those having appreciable amounts 
of capital from other industrially developed countries have 
almost always imported the necessary technical specialists to 
insure both the desired production -nd adequate local training. 
In the same areas, indus tri ra cf pur1 ly domestic capital hsve 
done this sometimes; but it must be admitted that in this 
latter group the practice is relatively rare, and many have 
no technical personnel of any kind. 

2) Alloving or Encouraging Immigration. 
The immigration policy of each nation must be governed 

by a great many factors, and cannot be considered solely from 
the standpoint of technological needs. Generally speaking, 
the Latin American countries "which in the past have had 
substantial immigration from more highly developed areas have 
enjoyed visible progress from it. Similar results m-y come 
from a number of more recent experiments of this kind, although 
it is too early to nrnke positive observations. 

Since the more economically developed countries contain a 
higher percentage of technically trained people as well as 

/skilled workers 
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skilled workers, and since the agricultural techniques in 
those countries are also generally more advanced, it seems 
reasonable to expect that immigration of their people would 
bring to an under-developed nation an incroaso in technology. 
This would certainly bo tile case if the imigrants were a true 
cross-section of the populations from which they came, and even 
more if the immigrants were subjected to a process cf 
vocational and educational selection. 

3) Sending Students and Experienced Technicians to the More 
Highly Dryvelopqd Countries Tor Technical Training. 
although in Latin America the principal reason for 

utilising this method cf technical training at present is the 
lack of adequate training facilities at home, the need for it 
will always exist. Ho country ever acquires a monopoly of 
advanced technical education. "The countries of the highest 
technical development continue to send students to other countries, 
in order to benefit from the technological progress of others 
as well as from their own. At the s-ne timo, such interchange 
adds greatly to international understanding in all fields. 

Latin America already sends a good number of students to the 
universities of the bnited States, Canada .->nd elsewhere, and should 
send fî3 many as possible. Also to be encouraged is the practice 
of sending industrial personnel for periods of practical training 
in comparable industrial plants in the more highly developed 
countries, when this can be arranged. Costs in either case 
may be borne by the students themselves, by Latin American 
irdustrial companies, or through fellowships granted by 
international organizations, governments, or private 
institutions. 

As good as i t is, however, this method of training also 

/ha3 its limitations 
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has i t s l imita t ions . To re ly upon i t solely i s to continue 

ultimate dependence upon the mere highly develop, d countries. 

In the sending of  Latin American technical students to 

foreign  countries for  study, there are several practices which 

could b,. improved. The most important of  those i s that they 

should be sent ea r l i e r , and for  longer periods. Too frequently 

such students are granted fellowships  in foreign  univers i t ies 

for  only one or two years, and are expected te r turn to t he i r 

home lands as fully  trained in the foreign  technology as are 

thei r schoolmates who have devoted from  four  to eight years in 

the same work. More often  than not they return with a 

superficial  t ra ining in the i r spec ia l i t i e s , inadequate to cope 

with the rea l ly basic and prac t ica l technical problems of  an 

under-developer1 country. Their one or two ye^rs of  foreign 

study ruy often  b̂ . for  post-graduate work, after  having 

completed a course in a Latin American university; but u n t i l 

there i s s marked inciense in emphasis upon applied technology 

in Latin American univers i t ies , such students wi l l not be in a 

position to rea l ize the ful l  benefits  of  t h i s foreign  post-

graduate work. 

Perhaps moro attention should bo paid to the selection of 

technicians, who nave already had prac t ica l experience, for 

further  study and observation abroad. If  a technician i s chosen 

who already has a posit ion in agriculture, industry, finance, 

transportat ion, e t c . , to which i t i s understood that he wil l 

re turn, he would be able to adapt his learning abroad to the 

specific  needs of  his job. Thus there ïvould be a reasonable 

certainty that the resu l t s of  his study abroad will in fact  add 

i t s measure towards the economic development of  the country. 

Whether the technician should go abroad to study at a universi ty, 

/ technical schoul, 
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technical school, private industry, i n s t i t u t e , e t c . , or would 

go to observe technical developments in his special f i e ld ,  would 

depend on the par t icu la r problems involved and on the t ra in ing 

and e;cporicnce of  the technician. 

In sclenting f ields  of  study for  which fellowships  are to 

be of  fer  ad, much depends upon the funds  avai lable . " i th 

unlimited funds,  a free  choice can be offered  and a l l f ields 

cnccurag^d. Insofar  as funds  are l imited, i t night be well to 
i 

emphasize the f ields  of  immediate application such as agr icu l tu ra l 

research, indus t r ia l chemistry, and the various branches of 

engineering. Furthermore, cer ta in t echn ica l schools in the 

indus t r ia l ized countries have a plan of  education which gives the 

student t ra ining not only in the school but also in some actual 

industry. 

Tet the f ields  of  spec ia l i sa t ion should not be too narrow. 

Ju3t as a heart spec ia l i s t must f i r s t  have complete general 

t ra in ing as a medical doctor, so also a m^n^cannot be a competent 

spec ia l i s t in the manufacture  of  caustic soda u n t i l he has a 

broad p rac t i ca l knowledge of  chemical engineering. 

Every Latin American country has a diff icult  problem in 

knowing which fields  of  technical special izat ion are most 

urgently needed, which foreign  univers i t ies can give the most • 

appropriate t r i n i n g in these f ie lds ,  how to select the most 

promising candidates for  t h i s foreign  study, end f ina l ly  how to 

evaluate snd a s s i s t the progress of  each student in these dis tant 

ins t i tu t ions» 

The most helpful  solution to these problems found  thus far 

has been the assistance of  impartial non-profit  i n s t i t u t i ons of 

in ternat ional scope, for  purposes of  l i a i son , 

/ h) Creating 
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4) Creating More Adequate Technical Training F a c i l i t i e s a t Home, l / 

Marly of  the Latin American countries have sought to create 

within the i r own borders such basic industr ies as s t ee l 

production, chemicals, petroleum refining  and e l ec t r i c power 

generation, cal l ing for  huge cap i ta l investment. Yet they have 

done very l i t t l e to develop the most basic industry of  a l l : the 

domestic production of  top-grade technical personnel to plan, 

construct and operate these and the other indus t r ies . 

Latin America has some of  the oldest univers i t ies and 

schools, of  distinguished t r ad i t i on , and i s jus t i f i ab ly  proud 

of  the i r excellence. But in the technical f ie ld  they have tended 

to over-emphasize the theore t ica l aspects of  professional  s tudies . 

The univers i t ies should bo encouraged to broaden their curr icula 

and improve the i r staffs  and labor - tor ies - especia l ly in the 

f ie ld  of  p rac t i ca l engineering courses. I t i s observed tha t i n 

a l l cases the necessary adjustments in curr icula , teaching staff , 

equipment, supplies and maintenance involve addit ional funds. 

The amounts needed, however, are in many cases much smaller than 

might be expected. Under the circumstances there are very few 

investments which a Latin American country could make which 

would bring as great a re turn. 

l / 3ae progress Report of  the Expert of  the Internat ional 
~~ L"bour Office  on Enquiries Conducted into Voc^ti^nal 

"•^Technical Training Requirements and F a c i l i t i e s 
In I.at in America. (Document E/CÎÎ 12/90). 

/ IV. Sources 
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Sources of  Technical assistance ï/ithin the Region I t s e l f 

Latin America actual ly has a substant ia l number of  export 

individual technical consultants ready to serve in certain 

spec i a l i t i e s , a few  technical organizations qualified  for  the 

purpose, and a somewhat larger number of  organizations established 

for  these purposes which are not yet fully  prepared to render 

some of  the prac t ica l services needed, but with proper development 

they wi l l represent an important future  addition to Latin America's 

own technological forces.  1/ 

I t may be presumed that each Latin American country already 

knows which of  i t s 01 m technical agencies i t has been able to 

ca l l upon for  sat isfactory  progress end resu l t s in solving i t s 

technical problems. Whether such agencies are in a l l cases 

prepared to serve ot±.-cr Latin American countries i s a question 

that cannot be answered here. I t i s , however, possible to 

mention certain agencies and typos of  agencies which arc 

technical ly qualified  to do so» 

Indust r ie l Research I n s t i t u t e . 

At the present stage of  development there i s a t l eas t one 

wholly Latin American indus t r ia l research i n s t i t u t e of  Importance 

which has demonstrated i t s preparation to undortrJke 

l / These are mostly assorted research i n s t i t u t e s in various 
~ countries, sometimes formed  without sufficient  access to 

proven operating methods and fr  ¿quently without adequate 
provision for  the special types of  technical personnel 
needed. Because t a i s kind of  research i s r e la t ive ly new 
to Latin America, such personnel i s v i r tua l ly non-existent 
domestically. I t i s best trained through prac t ice , using 
a small nucleus of  imported personnel. The natural desire 
of  a country to want to develop the cnt i re i n s t i t u t i on by 
i t s e l f  i s understandable, but such now ins t i tu t ions in the 
•more highly developed countries invariably seek the help of 
successful  existing i n s t i t u t i ons . 

/ laboratory research 
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laboratory research and t e s t s of  the kind normally associated 

with auch i n s t i t u t i o n s . This organisation - the In s t i t u to de 

Pesquisas Tecnológicas of  Sao Paulo, Brazil - conducts t e s t s 

and research for  both government and private indust r ies in a 

var iety of  f i e lds ;  and i s well-equipped. About one-third of  i t s 

income i s received from  the State of  Sao Paulo, and the 

remainder from  private industry. I t s Administrative Board 

consists cf  representatives of  industry and the engineering 

profession,  and professors  of  the Escuela Politecnia , vá th 

which i t i s aff i l ia teds 

Also operating within Latin america, with both Latin 

American and United States technical personnel, i s the Armour 

Research Foundation- although nominally a'ehited States 

organization, i t i s mentioned here because i t s Internat ional 

Division actually functions  through Latin American headquarters. 

A par t of  i t s research costs do not require dol la rs . 

Agricultural Expe rimen': S t a t i o n s 

As far  as i s known, no Latin American country today has 

enough of  i t s own properly-functiorung  agr icul tura l experiment 

s ta t ions . Yet, as a whole, Latin America has an assortment of 

such s tat ions I j j t.,d in various climates and conditions. At 

the same time, many individual countries have within the i r 

borders different  regions with a variety of  climates, a l t i t udes 

and other environmental conditions, 

There i s no completely sat isfactory  subs t i tu te for  an 

agr icu l tura l experiment s ta t ion s i tuated in the region which 

i t i s intended to serve, with so i l , climate and general 

environment as nearly typical as possible . Lacking the ideal 

condition, however, i t i s f e l t  that there could be a much 

closer cooperation between the exist ing experiment s ta t ions 

of  Latin America. Thwre are raany cases in which a s ta t ion in 
/ "in r^rtiinf  ï»ir 
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in one country can conduct work for  the account of  another, 

under a var ie ty of  financial  arrangements, and perhaps with 

a simultaneous exchange of  technical personnel. 

Such arrangements are not ent i re ly new. Yet there can 

be a great deal more internat ional service of  th i s kind, and 

with a more complete coordination toward the common goals of 

the family  of  nations, AS one aspect, i t i s observed that 

only a re la t ive ly small portion of  the detailed e: ptrimental 

work and resul ts of  these stat ions i s freely  and fully  published. 

Regulai' internat ional dissemination of  th is work would not only 

benefit  a l l of  the countries d i rec t ly , but would also acquaint 

them with the individual work of  agr icul tural spec ia l i s t s of 

each country who are qualified  to a s s i s t others within Latin 

America. 

The top agr icul tura l experts of  Latin America have much 

information  which i s not reaching the farmers.  There could be 

more printed bul le t ins on good farm  pract ices , for  free 

d is t r ibut ion . Also, there are some problems in which the best 

equipped agr icul tura l experiment s tat ions can a s s i s t private 

industry. This might be encouraged, in the manner tha t has 

been t r ied successfully  in Puerto Rico. 

Governmental Agencies. 

The various governmental agencies of  individual Latin 

American countries contain specia l i s t s and experts on problems 

which are sometimes common to other countries of  the region. 

I t i s presumed that the i r experts are available to each other 

in the same way that those of  the United States are available 

to Latin America. 

What i s lacking, perhaps, i s the coordinating mechanism for 

finding  the proper government expert quickly in these cases. 

/ Only rarely 
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Only rare ly dous one find  an interdepartamental committee of 

governmental agencies for  th i s specific  purpose. This i s a 

f ie ld  in which internat ional agencies might be helpful . 

Universi t ies . 

The staffs  of  a number of  univers i t ies include experienced 

spec ia l i s t s who can serve in ternat ional ly on a consulting bas i s . 

These staff  members also occasionally accept routine ana ly t ica l and 

tes t ing work, which they perform  using the universi ty labora tor ies . 

Because of  the prevailing system of  most Latin American 

un ivers i t i es , in which professors  serve part-time and hold 

important outside positions also, i t i s probable that the 

univers i t ies are the agencies best prepared to find  Latin 

American experts and consultants in specific  technical f ie lds 

when they are wanted. When such el, r t s are attached to t he i r 

governments or - re pr ivate consultante, cr even when they hold 

indus t r i a l positions, very often  they are also professors. 

Others not connected, but known by in torna t ioa l reputation, are 

a t l ea s t in contact with the un ive r s i t i e s . 

Engineering Companies. 

For construction, land surveying, mining and certain other 

spec ia l t i e s , there are competent Latin American engineers and 

engineering firms  in a number of  the pr incipal c i t i e s . In 

recent years some excellent men have been trained in indus t r i a l 

management engineering. There are also a few  branches or 

subsidiaries of  foreign  engineering companies operating in 

Latin America, employing domestic as well as foreign  personnel. 

Technical Socie t ies . 

The various technical soc ie t ies of  Latin America are 

coopera ting increasingly i n establishing in ternat ional contact . 

I t i s f e l t  that these organizations can render a s t i l l greater 

/ service to 
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service to regional development by sponsoring the presentation 

and publication of  more informative  technical papers in the 

s ty le of  the world's pr incipal technical l i t e r a t u r e . Many of 

the socie t ies do no publishing, or else the i r papers are of  a 

more general nature r?.ther than disclosures of  specific  new 

sc ien t i f i c  works. 

Technical Librar ies . 

All of  the exist ing technical agencies within Latin America 

wi l l become more effective  when more central ized and complete 

technical reference  l ibrary f a c i l i e t i e s  are made available to 

them. I t i s desirable that each country should have a t 'least 

one adequate central technical l ib ra ry , well-catalogued, 

staffed  with trained l ib ra r ians , and kept open in the evening 

as well as in the daytime. The importance of  th i s cannot be 

over-stressed. 

/ PAIíT I I . 
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PART I I 

TECHNIC VL ASSISTANCE HECjlWD ON CERTIDT SPECIFIC PROJECT^ 

In order to co l lec t the necessary information  for  t h i s 

repor t , the Executive Secretary sent a questionnaire (see annexe l ) 

on 24 January 1949 to the Tat In American governments, requesting 

then to s t a t e t h e i r needs for  t echnica l ass i s tance for  specif ic 

p ro jec t s now under way or planned for  the near fu ture .  I t i s 

evident tha t more time i s required for  the governments to prepare 

the de ta i l ed answers requested. However, the Executive Secretary 

bel ieves t ha t the Commission would wish to have a br ief 

descr ipt ion of  the p ro jec t s presented by the countr ies which 

have already answered the quest ionnaire , since th i s may aid the 

de l ibera t ions of  the members 'hiring the Second Session. 

I t should bo nointed out t h a t the answers are incomplete 

in cer ta in reseects — some more than others of  course — and 

therefore  the statam-nt of  needs presented below should be 

considered as t e n t a t i v e ra ther than f ina l .  In cer ta in s i tua t ions 

a more thorough examination of  the specified  needs would have to 

be made in order ta evaluóte the p o s s i b i l i t i e s of  sat isfying 

them through technica l a s s i s t ance . 

/GUATEMALA. 
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I , Technical Assistance for  Current Programmes. 

T3ie most important development programmes are being carried 

out a t present by the Government sponsored Ins t i tu t ion called 

Ins t i tu to de Fomento de La Producción de Guatemala. The I n s t i t u t e 

has engaged the services of  a group of  foreign  and local experts 

and is receiving technical assis tance from  variou.- local and 

foreign  research organizations. The currart programmes for  which 

further  technical assistance would be required are* 

a) Mechanization of  Vgalculture. The Ins t i tu to de Fomento 

de la Producción j s planning to stimulate agr icu l tura l 

mechanization in t,;e- wags: by -..ranting loans especially designed 

for  the acquisi t ion of  mechanical equipment and by es tabl ishing 

mechanisation s ta t ions from  which agr icu l tura l machinery, owned 

by the In s t i t u t e , wi l l be placed a t the farmers'  d isposal . 

The In s t i t u t e needs one technician to help in the proper 

selection of  the equipment required, to compare costs of  production 

with and without the use of  t r ac to r s and tractor-drawn implements, 

and to teach and demonstrate to the I n s t i t u t e ' s employees methods 

for  the efficient  opera+r- >n of  the new equipment. 

I t r igh t be advisable in t í a s case to consider: 1.) the 

t ra ining of  operators and mechanics, the establishment of 

properly located repai r shops, and the maintenance of  stocks of 

spare parts; and 2) to make studies of  land use p o s s i b i l i t i e s in 

order to select the areas and the craps which may be mechanised. 

b) Improvement of  the most important erdst inr indus t r i e s . 

I t has ^een considered tha t among the exis t ing industr ies the 

following  a re in greater need of  technical ass is tance: 1) spinning 

and weaving; 2) lea ther industry; 3) manufacturing  of  loca l 

/cur ios ; 
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curios; 4) mi l l ing .industry; and 5) dairy products. 

With reference  to the f i r s t  one, the I n s t i t u t e would 

require an expert on both spinning and weaving. His main task 

would be to make a c r i t i c a l survey of  exis t ing conditions in t h i s 

indust ry , from  which to derive conclusions and recommendations 

to modernize i t . He would also have to es tab l i sh the cap i t a l 

requirements to carry out suggested improvements. 

The t e x t i l e industry of  Guatemala i s of  two kinds: one, 

which i s pract iced by the women of  the indigenous population, 

represents the most elementary form  of  industrial , a c t i v i t y and 

employs pr imit ive types of  machines or simple hand weaving too l s ; 

the o the r , i s the more advanced mechanized t e x t i l e indust ry , tha t 

produces mainly cotton yarn .and cloth on a l a rge r scale -and 

appl ies be t t e r techniques. There are a t l e a s t four  important 

t e x t i l e mi l l s of  t h i s kind in Guatemala, 

I t should be pointed out tha t cotton production in 

Guatemala has Increased considerably dur in ̂  the l a s t fex\r  yea r s . 

Also t h a t o l e c t r i c oower i s l a rge ly u t i l i z e d by the t e x t i l e 

indust ry , although there are no special i n d u s t r i a l e l e c t r i c 

t a r i f f s .  This problem needs a sa t is factory  so lu t ion . 

Another expert i s wanted to do a s imilar job in the 

lea ther indus t ry . He would have to make a c r i t i c a l survey of 

the indust ry , recommend necessary improvements, and evaluate the 

needs for  c a p i t a l investment. 

Both the I n s t i t u t o Indigenista Nacional and the In s t i t u to 

Técnico Indus t r i a l are writ ing on the improvement of  methods of 

production of  Guatemalan handicraf ts .  They w i l l continue to 

help the I n s t i t u t o de Fomento in i t s endeavour to improve 

conditions in t h i s indus t ry . Arrangements are also under way 

to obtain the col laborat ion of  a U.S. t echn ic ian . 

/The techn ica l work 
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The technical work that needs to be carried out for the 
improvement of the milling and dairy industries vã 11 be 
accomplished by the native and foreign specialized personnel 
that exists in the country at present. 

The continuous rise of local production costs an̂  the 
hi ah degree of efficiency and productivity per worker which has 
been attained in large forei m industrial contres, will make it 
impossible for some of the Guatemalan industries to compete with 
imported products unless steps are taken to modernize existing 
plants and methods. 

The Instituto de Fomento de la Producción is aware of 
the problem and plans: 1) to study the technical and economic 
conditions in which some national industries are producing; and 
2) to rive technical and financial assistance to local 
entrepreneurs for the purpose of introducing the changes 
necessnrv for improvement. 

c) FiStahJ ishment for expansion) of industries using 
available local raw materials. The Institute intends to create, 
among others, the following industries: 1) Vegetable oils; 
2) Lumber and related forest products industries; 3) Glass 
containers; 4) Fertilizers. 

For the establishment of all the projected industries 
the Institute plans to carry out first the pertinent technical 
and economic surveys. Only when such studios show a project to 
be sound will plants be built and production initiated. 

In the case of lumber and forest industries, technical 
assistance,is required to: 1) make an inventory of the most 
valuable forest spocios; 2) select the best areas for 
exploitation; 3) recommend, the proper forest management 

/practices; 
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pract ices ; 4) c r i t i c i z e present systems and methods of  fore3t 

u t i l i z a t i o n ; 5) indicate the most convenient and feasible 

indus t r ies that could be established; 6) determine the amounts 

of  cap i t a l which would be needed for  the establishment of  each 

of  the proposed Industr ies . A mission consisting of  3 to 4 

technicians who are spec ia l i s t s in the different  f ie lds  of 

forestry  would probably be required. 

There are large undeveloped areas which need to bo 

surveyed in order to determine the poss ib i l i ty of  the u t i l i z a t i o n 

of  t h e i r fores ts .  Most of  them are at present inaccessible for 

lack of  communications. In any plan for  future  development due 

consideration might be riven to highway const r ic t ion . 

For the vegetable-oi ls industry the I n s t i t u t e requires 

the presence of  two spec i a l i s t s : one. to study the agr icu l tu ra l 

aspect of  the problem, mid the other the techniques of 

i ndus t r i a l i za t ion . 

The extraction of  essential, o i l contained in the leaves 

of  the citronclle. j r lomon grass i s the most important of  the 

vegetable-oi l industr ies of  Guatemala. There are several small 

i n s t a l l a t i o n s for  th is industry and the experience of  the 

present producers might be f i l l v  u t i l i z e d . 

For the other two indus t r i e s , glass containers and 

f e r t i l i s e r s ,  two experts, one for  each industry, w i l l also be 

required. They wi l l have to Invest igate the possible sources 

of  raw materials and the economic pos s ib i l i t i e s for  development. 

d) Hydro-electric development. Guatemala i s asking for 

technical assistance which would enable hsr t o u t i l i z e her 

avai lable hvdro-electric resources. The Ins t i tu to de Fomento 

de la Producción s ta tes tha t i t i s necessary: l ) to make a 

/survey 



z/cu.12/%. 

Page Uh. 

survey of  the hydro-el o et r i c p o t e n t i a l i t i e s of  the country; 

2) to loc-'te the waterfalls  which could be developed economically 

within a reasonable time; and 3) to estimate the capi ta l 

requi rem.cn t s for  such developments. I t has been establ ished 

that two ar three experts would be needed to carry out the 

proposed t a SiC • 

e) Construction of  low-cost housing p ro jec t s . A plan for 

the construction of  low-cost dwellings i s of  considerable 

importance for  Guatemala. Such a plan should take into 

consideration the following  questions: 1) the development of 

cheap construction materials from  local sources; 2) the 

determination of  construction costs; 3) the invest igat ion of 

the most sui table locations for  the housing projec ts ; and A) the 

procedures for  t h e i r financinr. 

I I . Technical Assistance for  Future Programmes. 

Meeds for  technical personnel who would be engaged in the 

I n s t i t u t e ' s future  development programmes have not been 

specif ical ly  s ta ted . There are no deta i l s as regards these plans 

e i ther . However, as an i l l u s t r a t i o n , the following  arc projects 

which the In s t i t u t e may consider carrying out in the near future: 

1) General economic survey of  Guatemala; 

2) Stud1.- of  the national income, gross national product, net 

nat ional product, rea l income, consumer expenditures and 

investment; 

3) Economic c lass i f ica t ion  of  ru ra l property and study of 

rural administration; 

L) Study of  the regions tha t offer  i r r iga t ion p o s s i b i l i t i e s ; 

5) Stud"- of  the geographical d i s t r ibu t ion of  population in 

re la t ion to regional natural resources. 

/ECUADOR. 
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ECUADOR 

I . Technical Assistance for  the Improvement of  Public Adimjnistratbn 

Organizations and Procedures. 

a) Public Finance. The government wants an expert who would 

be required to do the following  tasks: 1) a study of  tax 

l eg i s la t ion and the formulation  of  plans to simplify  taxation; 

?) an economic study of  the sources, forms  and p o s s i b i l i t i e s of 

taxat ion; 3) the planning for  a taxation system sui table to 

present economic conditions; 4) a study of  government expenditures; 

and 5) an economic budgetary .analysis and recommendations on the 

preparation of  the national budget. 

Wo plans for  the economic development of  Ecuador, or any 

other country, would be possible without a ra t ional and equitable 

taxation system. This would provide the basis for  a solid 

in ternal and external c red i t , would afford  the means to support 

public administration expenses and would represent the basis 

for  any programme to increase production. 

The Ecuadorian au thor i t i es want not only an invest igat ion 

of  the present problems in order to find  solutions that would 

improve the i r taxation system lut also the t o t a l reform  of  I t 

and of  the methods employed. 

The President of  Ecuador has stated the problem as follows: 

"The problems of  the national economy cannot be t reated 

in an empirical or irresponsible manner. I t has been 

expressed by the Minister of  the Treasury that there 

are some serious anomalie s in our present taxation 

system; that the methods used for  tax col lect ion are 

anachronic; tha t the budgetary disorder we l ive in i s 

qui te noticeable and harmful;  and that we are overwhelmed 

by the lack of  proportion in the disbursement of  na t ional 

/expenditures. 
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expenditures. In order to complete the p i c t u r e , I 

•would add t h a t , within t h i s complexity and disorder , 
* 

i t Í3 remarkably easy to elude ta:; p a y i n g . . . . " 

" . . . Urgent needs were s a t i s f i e d  through the appl ica t ion 

of  a new obl iga t ion , a new r a t e , or an addi t ional ta : : , 

but a revision of  the whole body of  tax l e g i s l a t i o n or a 

survey of  the changes in the capaci ty of  production and 

consumption of  the Ecuadorian people was never made." 1/ 

The Pres iden t ' s statement i s an evidence of  the imperative 

need to reorganize and improve public finance  in Ecuador, 

Technical ass is tance for  accomplishment of  the proposed object ivo 
t 

w i l l , undoubtedly, be benef ic ia l  to the economy of  tho country. 

b) F isca l Administration. An expert i s required to work 

on the following  : l ) a study of  the foims  of  authorizing f i sca l 

receip ts and expenditures tha t would Include an analysis of  the 

process, from  the time of  the assessment of  the tax to the ac tua l 

payment of  i t ; 2) an analysis of  tho rrocess involved in the 

payments ma.de bv the Government ; and, 3) planning of  the ru les 

and regulat ions needed to simplify  procedures and to a t t a i n 

greater efficiency, 

c) Customs Administrati on. A technician i s a lso needed to 

report on general and specific  methods of  organization and 

administration of  customs, a3 well as on l e g i s l a t i o n improvement. 

His main tasks would ber l ) a study of  customs l eg i s l a t i on and 

procedure; 2) an analysis of  the present import and export 

procedures; 3) a study of  the administrat ive techniques used a t 

i f  "La Cuestión Tributar la y la Economía F i sca l " . Discurso del 
Presidente de La República, Sr, Galo Plaza , a l .posesionarse 
de la Función Ejecutiva en la noche del 31 de Agosto , (1948-
1952), Talleres Gráficos  Nacionales, Quito, Ecuador. 

/present 
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present in the Customs Department; and 4) a plan for  a simplified 

system of  customs procedure and organisation. 

The importance of  the proper organization nf  the custom's 

services cannot be overemphasized. The degree of  efficiency 

which may be obtained with the technical assistance sol ic i ted 

wi l l have beneficial  effects  on the balancing of  the nat ional 

budget and on most public a c t i v i t i e s of  the country. 

d) Conçus of  Papulation. \n expert i s ne jdr 1 t i cooperate 

in the preparatory work rf  the 1950 Census, He would be required 

to head, the Ecuadorian Technical Bureau of  the Census, .Some 

elementary equipment for  census preliminary work has also been 

requested, 

Ecuador has never taken a complete population census. 

Efforts  have been made on different  occasions but unfortunately 

none of  them crys ta l l ized . Since the launching of  the 1950 census 

programme Ecuador has been increasingly interested in the planning 

of  the f i r s t  nation-••ide enumeration of  her people, 

e) Kunicipal Uhi r ig t ra t ion . An expert i s needed to 

cooperate in the organization and administration of  municipali t ies 

and in the improvement of  the administrative, financial  and 

economic services of  the provinces. He would be required to: 

1) a s s i s t the Hational Economic Council In administrative matters 

in a l l provinces and municipalities of  Ecuador; and, 2) study 

the present fia  cal and municipal, administrative systems of  the 

provinces for  the purpose of  obtaining a better coordination 

with the national system. 

f)  Civil Service. Ecuador needs an export to cooperate in 

the drafting  of  the In wo, rulos and. regulations that wi l l 

safeguard  the career of  government employees. In addition to 

/ t h i s technical 
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th i s technica l ass is tance i s needed for  the t ra in ing of  the 

personnel for  the proper and efficient  administrat ion of  c i v i l 

serviço organizat ion. 

11. Technical Assist-'nee / o r the Improvement of  Industry and 

Agriculture. 

a) Text!le Indust'aiop. The need for  technical ass is tance 

on t h i s matter i s evidenced by the government's wish tha t one 

or several foreign  technicians make a survey of  a l l t e x t i l e 

mil ls in Ecuador in order to se lec t the best ones for  eff ic ient 

operat ion. Government of f ic ia l s  regard the indus t r i e s ' p resen t 

s i tua t ion as c r i t i c a l . 

b) Cotton, Cotton nroduction has declined since prewar. 

In the period 1934-19.38 production averaged about 2,600 metric 

tons whereas in 1947 i t was only 1 0 metric tons , approximately. 

In addi t ion to t h i s decrease in quanti ty there has also been a 

decrease in the qua l i ty of  the product. The low qua l i t y of  the 

cctton affects  not only the ag r i cu l tu ra l s i tua t ion but the t e x t i l e 

industry as wel l . 

In sp i t e of  the fact  tha t Ecuador has already contracted a 

Peruvian expert on cotton cul t iva t ion to work in the Portoviejo 

va l l ey , in a recently i r r i ga t ed zone, the of f ic ia l  au tho r i t i e s 

are request ing techn ica l ass is tance for  further  study and 

inves t iga t ion in other important cotton producing regions. 

Since the country has exceptional ag r i cu l tu ra l conditions 

to develop a la rge scale cotton production, perhaps a thorough 

inves t iga t ion of  the other p o s s i b i l i t i e s for  developing some of  the 

most important prospective regions would bo of  great value. 

There w i l l be excellent opportuni t ies to increase cotton 

production when the throe i r r i g a t i o n projec ts now under 

construction a re finished, 
/ c ) Sigatoka. 
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c) Sigato ka. The Government i s in terested in increasing 

banana oroduction. Technic-1! help i s being asked for  to carry 

out invest igat ions on existence of  the "sigatoka" disease. Some 

preliminary technical work has already been carried out and i t 

appears that "sigatoka" does not exis t in Ecuador, or if  i t does 

i t s effects  are so mild tha t production i s p rac t ica l ly not 

affected  by i t . 

Ecuador i s requesting a Plant Pathologist for  the investigation 

of  "sigatoka". I t might be pertinent to point out that generally 

diseases in agriculture do not show their presence u n t i l the crop 

they attack i s planted extensively. I t might be convenient to 

consider the establishment of  preventive control measures for 

"sigatoka" in any programme for  the enlargement of  the banana 

planta t ions . 

d) Credit for  Agricultural '"'ovolopment. The Government i s 

ready to commence the establishment of  credit f a c i l i t i e s  for 

farmers.  One or several technicians who are thoroughly familiar 

with the theory and practice of  agr icu l tura l credit wi l l be 

required. 
e ) F e r t i l i z e r s . The Government i s requiring the presence 

of  one or several experts on f e r t i l i z e r s  to d i rect operations in 

a programme for  the Increased production and use of  these 

agr icu l tu ra l r equ i s i t e s . As an additional function,  they would 

eventually be required to t r a in a considerable number of  nat ive 

personnel. 

f)  Selection of  Seeds, Ut i l izat ion of  the Highlands and 

Sheep Raising. The Government, in cooperation with the 

Corporación de Fomento i s planning to: l ) create a research 

organization for  the selection of  seeds; 2) transform  the at 

/p resent 
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present unproductive highlands into pasture lands for  ca t t l e 

ra is ing; and, 3) re-es tabl ish the Merino sheep herds which 

during the colonial t i nes used to be the basis for  an industry 

of  considerable importance, 

The needs for  technical personnel to carry out these 

projects have not been specif ical ly  s ta ted. 

/ CHILE. 
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CHIITE 

I , Current Frograi-imes. 

a) Metallurgy of  Iron and. Steel: 

1 ) Compañía Electro-Siderúrgica e Industria], de Valdivia. 

I t i s stated tha t the technical assistance required should be 

used for  the transformation  and .improved u t i l i z a t i o n , on the 

basis of  the use of  charcoal, of  the ingot iron Produced by th i s 

company's metallurgical p lant . The personnel that would be needed 

has not been specified. 

At present, there are a t l eas t three iron and s t ee l 

metal lurgical plants in Chile. That of  Corral<> belonging to 

Compañía Electro-Siderdrgica e Indus t r ia l de Valdivia S.A., i s 

the oldest one. I t was bu i l t about 40 years ago by a French 

syndicate to produce ingot iron to be exported to Europe. 

Charocal was used (and i s s t i l l being used) as fuel  and also as 

a reducing element in the manufacture  of  the product. I t was for 

th i s reason tha t a wooded d i s t r i c t was chosen for  the location of 

the p lan t . Operation had temporarily to be stopped, however, 

due t o technical problems. 

I t was not u n t i l 1924 that the. Compañía Electro-Siderúrgica 

Industrial, de Valdivia was forme".1  with Government financial  and 

technical, support. The proposed indu s tri. a l project considered 

the construction of  a hrdro-elect r ic plant a t Uuilo Iluilo and an 

electro-metal lurgical plant a t Valdivia. I t s planned capacity 

was 40,000 tons of  rolled s t ee l Per year. This capacity, however, 

was not a t t a ined . 

Up to 1939, af ter  completion of  the s teel ro l l ing r i l l and 

other works, the output had to be limited on account of  the high 

cost of  production obtained. This was a. consequence of  the 

/d i f f icul ty 
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diff icul ty  in solving the various technical problems which had 

ar isen. 

With the advent of  the Corpo ración de Fomento de la 

Producción in 1939 — a Government sponsored corporation special ly 

created to promote nat ional production — effective  ass is tance 

was given to the metallurgical industry through both economic 

cooperation and more advanced technical processes. A specia l 

effort  ha. s been made to develop iron and s tee l production in 

Valdivia. In 1939 a b las t furnace  was constructed .and some 

favourable  changes were made at the p lant . A reduction of  the 

uni t costs bp the improved mechanization of  the plant and a 

larger scale production was pursued through the fulfilment  of 

a new plan in 1942* About 20 per cent of  the estimated 125,000 

tons of  iron and s tee l requirements of  the country could be 

supplied by the Valdivia metallurgical i n s t a l l a t ions at tha t 

time. 

The proposed scient i f ic  investigation which w i l l be carried 

out through the technical assistance required wi l l es tabl ish the 

best procedure to be followed  for  the improved u t i l i z a t i on of  the 

inmot iron now produced. The chemical composition of  the product 

obtained a t present Is not constant , so tha t there I s no 

uniformity  in qua l i ty . 

2 ) Compañía de 1cero del Pacífico  (CAP). I t i s believed 

that t h i s company may require for  some time the kind of  technical 

assis tance which i t has been receiving from  abroad, especial ly 

from  the United States. The kind and number of  personnel required 

i s not mentioned, as i t i s considered tha t i t wi l l be u t i l i zed in 

accordance with future  technical problems which may a r i s e . 

This enterprise in 1944 contracted the services of  a North 

American engineering firm  to make a study of  i t s project for 
t 

/ the establishment 
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the establishment of  a s t ee l niant in Chile. In addition to t h i s , 

the Compañía de Acero del Pacífico  has employed the services of 

a number of  American experts, as consultants on the special 

problems vihich a r i se . 

The Compañía de Acero del Pacífico  was formed  in 1943 with 

an or ig inal cap i ta l 3tock of  50 million pesos, which could be 

raised to 200 mil l ion. I t was not defini tely  fomed  u n t i l 1946» 

when the preliminary sta^e of  the metallurgical project was 

finished,  ^ t c r a l l e s sen t ia l raw materials hod been secured, 

construction work on the metallurgical plant a t Hunchipato, 

Concepción, s tar ted in 194?. P"" May 1948 the b l a s t furnace 

foundation  and the r o l l i n r r . i l l i n s t a l l a t ion were finished. 

The brick mrnufacturing  plant I s already under operation and 

the pipe construction plant i s planned for  completion by the end 

of  1949. 

Studies on Chilean coal samples were "Lade in the United 

States in 1943. The United States Bureau of  Minos and two 

private engineering companies were engaged to explore the 

p o s s i b i l i t i e s of  production of  metallurgical coke. 

In order to detoimine the most advantageous process for 

the reduction of  iron ores, a Norwegian, firm  which special izes 

in e l ec t r i c ibmace construction and operation,was also consulted 

by the Compañía de Acero del Pacífico. 

In ca-dur to provide f a c i l i t i e s  for  obtaining the services of 

exports and t ;chnical organizations, the GompaSxc de Acero del 

Pacifico  supplemented i t s Hew York agency vi th a special Steel 

Department, vrhere a. rroup of  North "nericon technicians, 

spec ia l i s t s in the m e t Important aspects of  the metallurgy 

of  iron end s t e e l , work jo in t ly with Chilean engineers. 

/b) Other Metallurgical 
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b) Other Metallurgical Indus t r ies : 

1) Establishment of  a zinc e l ec t ro ly t i c refiner: ' ' .  Technical 

ass is tance is required fer  the proposed plan to e s t ab l i sh a 

plant for  the production of  e l e c t r o l y t i c zinc, with an .annual 

capacity of  2,000 tons . The number of  personnel which would 

be required has not been s t a t ed . 

Valuable zinc ore has been located and studied by the 

Corporación cíe Fomento a t Ocoa, Salamanca, Batuco, and other 

p laces . On account of  the low market pr iccs obtained for  t h i s 
• 

metal , Chile was not p a r t i c u l a r l y in te res ted in the development 

of  i t s na tu ra l sources of  z inc . Nevertheless, the over increasing 

domestic and i n d u s t r i a l consumption, and the d i f f i cu l ty  of  importing 

i t during the war — zinc was c lass i f ied  as a s t ra teg ic metal — 

considerably stimulated i t s production. 

As a r e s u l t of  the studies made on zinc consumption 

requirements, loca l production and a v a i l a b i l i t y of  i t s na tu ra l 

sources, the Corporación decided on the i n s t a l l a t i o n of  en 

e l e c t r o l y t i c refin  ery. This would furnish  a l l the meta l l ic zinc 

necessary to sa t i s fy  the loca l demand. 

2) ^ I j h u r i x c:i.H pvT̂  Litophone manufacturing  p l an t s . The 

technica l ass is tance tha t could bo riven to the establishment of 

the zinc e l e c t r o l y t i c r e f i n e r '  could also be extended to the 

production of  sulphuric acid and l i tophone. Theso two Products 

are obtained from,  subsidiaiy p lants which u t i l i z e the by-products 

of  zinc r e f ine r i e s ,  (Litophone i s a white pigment, consist ing 

chiefly  of  a mixture of  zinc sulphide and barium sulphate) , 

3) Establishment of  a copper e l e c t r o l y t i c ref inery .  I t i s 

intended to i n s t a l l a p lant of  t h i s kind to complement the Paipote 

copper smelting works which are now under construct ion. These 

works have been designed for  the production of  20,000 tons of 
/copper 
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copper, 5,000 kilogrammes of  gold and 10,000 kilogrammes of 

s i lve r . Technical advice i s required for  th is purpose. Ho 

estimate of  personnel requirementt- has been made. 

Copper ore i s one of  Chile 's most abundant raw materials , 

A large amount of  copper products used to be imported, however. 

Before  the war, about 2,500 tons of  copper and brass bars, sheets , 

pipes, tubes, wire on d cable were imported annually. At present a 

considerable quantity of  these products i s bein.;- manufactured 

loca l ly . 

Considering that domestic and indu s t r i a i consumption of 

these and other copper products irj greatly increasing as a 

consequence of  Chile 's indus t r ia l development, the establishment 

of  the projected now copper industr ies i s consideredn essent ia l 

by the Corporación. 

c) Petroleum.- The Corporación de Fomento de la Producción 

states tha t continued te clinical assistance i s needed fer  the 

development of  a petroleum industry. No statement i s made of  the 

personnel needed, or the specific  tasks which such personnel wuld 

perform. 

Geological and geophysical prospecting in the Magallanes 

region has been done by a private petroleum prospecting company 

from  I943 to 1946. Moll d r i l l i ng was also carried out by the 

Livemore Corporation after  1945, During 1947 geophysical work 

at Tierra del Fuego was resumed by the Corneración, 1 North 

American petroleum engineer was contracted in li'A'.S to s t a r t 

exploitation in the Cerro Manantiales o i l f ield  (Tierra 

del Fuego) and l i l l i a u Brothers have been working on the project 

for  the o i l pipeline which wi l l be laid from  Corro Manantiales 

to Puerto Clarência. 

/d) Electric Power 



i/CN,12/?4. Page 56. 

d) Electr ic Fewer Development. A l i s t of  the various projects 

undertaken i s presented although no specification  i s made with 

reference  to the kind of  technical assistance and the personnel 

necessary for  th i s industry. 

The Ener y and Fuel Depart lent of  the Corporación de Fomento 

devised a preliminary five  year plan for  e l ec t r i c power development, 

which war approved by i t s Administrative Council on 23 August 1939. 

The main purpose of  th i s plan was to finance  and carry out 

immediately the execution of  those projec ts wiich had already been 

studied carefully,  and also to finance  the technical preparation . 

of  important new pro jec t s . This preliminary plan was to be carried 

out while a general planning for  e lec t r i c power u t i l i z a t i o n was 

prepared. On 9 April 19A3 the Council approved the "Plan for 

Primary Elect r i f ica t ion  of  the Country". 

In accordance with th i s plan, the Pilmaiquon and Abanico 

hydro-electric plants have already been constructed. The Pilmaiquen 

plant can develop 12,000 II.P. and i t wi l l be possible to enlarge 

i t to 45,000 ÎI.P. The power generating uni ts of  the Abanico 

hydro-electric plant a t Rio Laja (Bio-Bio) wi l l be able to develop 

125,000 II,P, to supply energy demands of  the provinces of  Bio-Bio, 

fíuble,  Concepción, ¿Arauco and Malleco, and also that required by 

the Huachipato metallurgical industry . 

In addition to th i s , the f i r s t  stage of  the Sauzal p ro jec t , 

a t the Caaha.poal r iver (O'Higgins), has been finished.  This 

development i s interconnected with the Compañía Chilena de 

Electr icidad Ltda. and the Compañía General de Electricidad 

Indus t r i a l . The former  serves the provinces of  Aconcagua, 

Valparaiso and Santiago, and the l a t t e r that of  Colchagua, 

Studies are bein;; carried out on the projects for  Los Mollea, 

Puclaro, Sotaquí, Cogotl, Guavacán and Juntas del Carmen 

h-'-dro-electric plants to supply the tnergv demand of  the 

-a nii-i r*fi 



0 7 1 . :l. 

E/CN./4. 
Page . 

Chico provinces. 

e) Coal Industry. Modern addit ional i n s t a l l a t i ons aro being 

considered for  the improved u t i l i z a t i o n of  tho Lota :mo. Schwager 

coal deposits, -..hilo the Arauco, Lebu, Collico Sur, P i lp i lco and 

Magallanes deposits wi l l nrobablv be exploiter. Tor the purpose of 

increasing coal production. Technical assistance - r i l l be required 

but no statement has been mace regaruing the specific  personnel 

wanted. 

f)  Technological Stuey on Sulphur Saltpeter Treatment. Tho 

technical assis tance that i s roquired wi l l have to undertake an 

invest igat ion to determine which i s the best method to t r e a t t h i s 

special kind of  Chilean sa l tpe te r for  further  u t i l i z a t i o n . The 

personnel tha t would be needed has not boon s ta ted. 

ë) O^her Necessary Studies. The Government s t a tes that 

ass is tance wi l l also-be needed on tho following  pro jec t s : 

1) exploration and exploitation of  some of  the tungsten, molybdenum 

and cobalt mines of  the country; 2) sulphur recovery as a by-product 

from  several indust r ies ; 3) increase in tho production of 

phosphate, potash, calcareous and nitrogenous f e r t i l i z e r s ;  4) 

further  u t i l i s a t i o n of  sa l tpe ter for  chemical indus t r i e s . 

h) Agriculture. Technical cooperation i s required for  the 

following  pro jec t s : 

1) Soiuidings for  underground water. In 1946 a North 

American commission of  experts was contracted to invest igate the 

p o s s i b i l i t i e s of  u t i l i z i n g underground water. The Chilean 

GovemouTLt has an extensive programme for  developing i r r iga t ion 

and requires further  technical assistance for  t h i s purpose. 

2) Suaar industry. \ technical consultant i s wanted to 

study the main problems that wi l l be presented for  the establishment 

of  a beet ou~ar industry. The t o t a l volume of  sugar consumed in 

/Chile 
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Chile i s imported. According to expert oninicn, conditions are 

not favourable  for  the loca l production of  sugar-cane. 

3) Selection "-f  mechanical equipment. An expert Tor the 

proper se lec t ion of  the various types of  imported ag r i cu l tu ra l 

machines and. spare par ts w i l l be needed to a s s i s t the Corporaci 'n 

in i t s farm  machinery programme. Tliis expert should t r a i n loca l 

personnel in the eff icient  se lect ion and operation of  mechanical 

equipment. 

In addit ion to tho above, the Department of  Agricultural 

Invest igat ion of  the Ministry of  Agriculture has presented the 

following  l i s t : 

4) Plant physiology, i technician on t h i s subject i s 

required to study tho be i t means cf  combatin;; the br ernbleberry 1/ 

menace. This oed rv s invaded large areas of  land, estimated by 

the Department of  \ ( ; r i cu l tu ra l Invest igat ion as over one mil l ion 

hec tares . 
* 

5) Farm mana pjaent. One spec i a l i s t i s needed to determine 

the best method of  economic management of  the farms  located in 

the central and southern rer ions of  the country, between the 

Aconcagua -end Llanquihue provinces. I t i s also suggested t h a t , 

in order to accomplish the best res i i l t s , a general survey of  the 

present s i t ua t ion in these regions and a sampling of  farms  should 

be made. In addit ion a study of  the exis t ing a g r i c u l t u r a l 

experiment s t a t i o n s , consist ing of  the farms  belon ing t o the 

Consorcio de Administraciones Agrícolas and those of  the 

ag r i cu l tu r a l cooperativos,be carr ied out . 

I t i s estimate'.1 t ha t i t would require one year to complete 

t h i s p ro j ec t . 

/ 

1/ Zarzamora. 

/ s ) Agricul tural 
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6) ftgricvitu.rfft  analysis , A chemist, specialized in t h i s 

kind of  work, i s required. He should be in charge of  se t t ing up 

laborator ies where modern equipment -and procedures could be 

applied for  analysis of  so i l s , f e r t i l i z e r s ,  insec t i c ides , 

fungicides,  herbicides, vegetable matter , e tc . 

One expert for  each of  the following  i s required by the 

l ivestock Department: 7) Animal genetics] 8) Physiology: 

9) Bacteriology; 10) Dairy industry; 11) Lives!pck raising; 

12) Meat marketing and cold storage; 13) S t e r i l i t y of  c a t t l e ; 

14) Poultry disease; 15) Endocrinology; 16) Micology. 

I I . Future Programmes. 

a) Long distance e l ec t r i c transmission. 

b) Ut i l iza t ion of  large hydro-electric power for 

electro-chemical indus t r ies . 

c) Establishment of  large laborator ies : l ) e l ec t r i c ; 

2) hydraulic; 3) t e s t ing mater ia ls . 

m * Other Sugges t ions . 

a) Technical Assistance to t r a i n s p e c i a l i z e d technicians 

abroad. The Corporación de Fomento de l a Producción i s greatly 

in teres ted in receiving further  cooperation from  un ivers i t i e s 

schools and indus t r ia l concerns for  t ra in ing new technicians, 

especially in. e l e c t r i c i t y , metallurgy, petroleum, and in the 

chemical, preserving, timber and leather inèu./.vri.7>3. 

b) Lack of  ski l led labour. As expressed by the Sociedad de 

Fomento Fabr i l , an old Chilean i n s t i t u t i o n for  tho promotion of 

industry in the country, there i s a lack of  ski l led labour in 

a l l branches of  industry but especial ly in the metal lurgical 

indus t r ies . The Chilean Government i s t rying to reform  i t s 

elementary and secondary education. 

/The Sociedad 
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The Sociedad de Fomento Fabril suggests than an arrangement 

be worked out "whereby the more indus t r i a l ly advanced countries 

could exchange information  regarding technical education programmes. 

Furthermore, i t i s proposed that a special service of  vocational 

guidance, under the combined direct ion of  qualified  spec i a l i s t s 

and school teachers , be created for  the purpose of  t ra in ing 

Chilean ski l led workers. 

/BOLIVIA 
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BOLIVIA 

a) Irrigation: The Bolivian Government states that it needs 
three construction engineers, of whom "one should be a mechanical 
technician". This personnel would be employed mainly in the 
Pilcomayo River irrigation project at Villamontes, It is 
estimated that their services would be required for a period of 
five years, 

fhe Government had contracted the services of a Mexican 
irrigation engineer up to December 1948. This specialist,together 
with another two Mexican engineers and. one agronomist, initiated 
in 1940 the study of an irrigation pro graviras for the country, and 
started work on the Angostura project at Cochabamba. 

Althou, h precise statistical data are not available, it is 
estimated that apprccd ately 12,000 hectares are uhder irrigation 
at present̂  Besides this the cultivated area of Bolivia (about 
300,000 hectares) depends on rainfall, which is very erratic and 
unevenly distributed. Agricultural production is frequently lost 
and yields are usually very poor. These conditions together with 
the fact that laivgo regions are almcat exclusively ua¿d for 
subsistence f a m i n g , make Bolivian food p r o d u c t i o n insufficient to 
supply the country's own needs. Lavage ouantiîvius of foodstuffs, 
around 30 per cent of the total, have to be imported yearly 

The government has an ambitious programme to put an additional 
170,000 hectares under irrigation. Two pre-jeeie 'er tho irrigation 
of 12,000 hectares, one in Cochabamba and bha ethjr ..: Challapsta, 
are under construction and, of this total, a livt.'.e over 3»000 
hectares have already been put under irrigation, One of the 
projects is nearly completed. Their cost .ill be over 140-
million bolivianos. From twelve to fourteen other projects are 
to be undertaken» Seven of these, which will utilise the 

/Pilcomayo river 
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Pilcomayo river and other sources, aro to be started as 
soon as they are financed. These projects would add 39,000 
hectares of new land for cultivation, at an estimated cost of 
526 million bolivianos. Special mention should be made of the 
important Huarina Peñas project, for which extensive investigations 
have been made. Another project (a diversion of the Desgüadnro River 
is scheduled fof later construction for the irrigation of 26,000 
hectares and will require an estimated investment of 20 million 
bolivianos. Pour more long-range projects will put under 
irrigation at least 70.500 hectares. 

The Bolivian Government has also studied the possibility of 
divelopying hydro-electric power in connection with irrigation 
projects. The utilization of water-power tends, not only to 
lower the cost of construction and to increase the benefit 
obtained from the project, but cohtributes greatly to the 
success of agricultural development and colonization of the new 
land through the acquisiton of cheap energy for numerous purposes. 
Further studies of this nature might be of value in relation 
to present projects. 

b) Railroads: The Bolivian Government has stated that the 
following personnel are needed to assist in its railroad 
construction program: 3 ehgineers specialized in traction 
and shopwork technique; 4 engineers for the organization of 
traffic and establishment of proper freight and passenger rates; 
3 engineers for the Arica-La Paz, Villazón-Atocha, Cochabamba-Vila 
Vila and Poto si-Sucre railways. It is estimated that their 
services would be required for approximately 2 years 

It has also been stated that as soon as the Corumbá-Santa Cruz 
railway is finished the Bolivian Government will need one engineer 
to organize the services of this line and to train local personnel. 

/It is pointed out 
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It is pointed, out that private railway concerns have their own 
foreign technicians on special private contract basis. 

The méditerr .nean situation of Bolivia aakes it almost entirely 
dependent on land transportation for its economic development. 
Ita railway system has been mainly directed toward the servicing 
of its international communications with the objective of providing 
an outlet for its main export product - minerals. Internal 
railioa dommunie ation, due to enormous difficulties of terrain 
and other reasons, are loss developed, Large potentially rich 
regions indispensable for the economic development of the country 
have -been left practically isolated. Present plans, however, 
include the construction of two railroads from the highlands to 
the orieht, and three railroads frcm Brazil and the argentine to 
Santa Cruz. The first two (La Paz-Beni and Cochabamba-Santa Cruz) 
are being constructed by the Bolivian Company. The third one 
(Corumba-Santa Cruz) is be:ing constructed with the technical and 
financial cooperation of the Brazilian Government. The other 
two (Yacuiba-Santa Cruz and Tarabuco - Boyuibe) are being 
constructed with the cooperation of the Argentine Government. 

At present Bolivia has 1,459 kilometres of railroads; a large 
part of ".hachis operated by the British owned "Bolivian Railway 
Company," Comparatively small portions of other railroads are 
operated either by the Government itself or by private mining 
companies e 

c) Highways: ihe Bolivian Government states that the services 
of six civil engineers specialized in road construction are 
reouired to help the Dirección General de Vialidad in the 
study, construction and maintenance of highways. 

. According 
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According to the U.S. Department of Commerce: l/ 
"Highways have become increasingly important in Bolivia largely 
because of the inadequacy of the railroads. Road traffic is 
very heavy throughout the country. Even though the highways can 
only be used during certain times of the year 2/, they are the 
chief means of transportation. In the remote areas of Bolivia, 
where there are no railways, the highways are the only means 
by which certain produce may be moved. Consequently, roads, 
regardless of their condition, play a large part in the economy 
of the country. 
"Nevertheless, there has been little development of the highway 
system." 
The present system of highwajs in the country is far from 

adequate. The highway networc has not yet reached many of the 
potentially rich regions of the country. Penetration roads are 
inadequate and usable only during dry seasons. 

The more permanent highways of the plateau region are dirt or 
gravel roads which are costly to maintain and which cause equipment 
to wear out rapidly. 

d) Statistics:- The Dirección General de Estadística has 
been meeiv'ng assistance from the Bureau of Census, United 
States Government, with particular reference to the 1950 census. 
The Office of Vital Statistics has siso assisted the Dirección 
General de Estadística in its work, 

4 Í* 
They now require a sampling expert, 
e) Mining: The Dirección General de Minas y Petróleo requires 

1/ Industrial deference Service, U.S. Department of Com erce. 
Office of International Trade, Part I, Transportation and 
Public Utilities, (Vol.4 - Pert I - No.20) (September 1946), 

2/ In the departments of La Paz, Oruro and Cochab-mba there 
are some roads wnich are usabld all the year round. 

/technical 
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technical assistance for thé direction and control of mining | 

activities in the country. It is stated that the following j 
personnel are needed: 

1) From 2 to 5 geologists • j 
2) From 2. to 5 engineers, specialized in mining 

prospecting and appraising 
3) 2 hy'raulic engineers ' 
4) 2 experts for gold mining 
5) 2 experts .for mining economics 
6) 3 experts for mining inspection 
7) 2 experts for petroleum economics 
S) 2 metallurgist s 
9) 2 chemi cal en.̂ inxirs 
TO) 2 0x7 rts for mining ad;niriistration 

f) Aerial Transportation: The Lloyd Aéreo Boliviano will 
ream re technical assistance for the realization of its plans • 
The persoxinel needed will be utilized to make periodic 
inspection of tho control, revi.sien and traf fic departments. 
It is also stated that the experts required should come from 
recognized international agencies » 

i 

The Dir̂ ecieh General de Aeronáutica Civil y Comercial has 
been assisted by a special technical mission from the United j 

States whi ch was contracted for one year. With the cooperation 
of this mission, a plan for the organization of its services ' 
was devise:!, It is stated that in order to carry out such a 
plan technical personnel will be required for the following 

i 
department? : 

1; Commercial and economic 
2) Aeronautic security 
3) Airports 
A) Aeronautic facilities 

/5 Communication and 
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5)' Communication and traffic control 
6) Meteorology 
7) Technical training of pilots 

g) Telecommunication ; Two radio communie ati on engineers 
are needed to assist the Dirección General de Radiocomunicaciones. 
It is stated that two years should be the minimum time required 
for this" work.- . 

h) Fetrol-um: The Yacimientos Petrolíferos Fiscales 
Bolivianos need technical assistance for well-drilling and 
refining of petroleum. It has been simply stated that a 
number of oil engineers will be required. 

I) Health and Social Security: The Caja de Seguro y Ahorro 
obrero requires actuaries, statisticians, industrial engineers 
and experts for admira strati ve organization, hospital . 
administration, technical education and training of personnel. 
No statement is made with reference to the number of technicians 
needed. It is stated that one year would be "tho minimum time 
required for these services. 

Three; sanitary engineers for a three year period are needed 
for hospital construction and. for sanitation work. 

/ PAHANA 
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PANAMA 

a) Consular Service. Although the specific personnel 
required is not given,technical assistance is needed to 
modernise the Consular Service. The Consular Service of 
Panamá -works with the Ministry of Foreign Affairs, the 
Ministry of the Treasury and the Contraloria General de la 
República (Office of the Controller General). The Government 
feels that there should be better coordination cf the agencies 
in order to eliminate duplication and Inefficiency, 

It is felt that a more efficient Consular Service may 
promote better economic relations with other countries and 
increase Imports and exports. 

b) Tax Collection̂  One or several experts are wanted to 
organize a mo-'ern tax collection systan. 

In 1946 the Panamanian government contracted the services 
of two experts to study the present taxation system. Their 
reports contain specific recommendations for improving the 
present system of tax collection. The office of the 
Comptroller-General asked for the approval of the National 
Economic Council to create a tax collection department, The 
technical assistance needed would bo for the purpose of 
carrying out this project, 

c) Cartography for the 1950 Census. Panama has already 
begun preparatory work for the 1950 census, but needs 
technical assistance for the preparation and use of maps, charts 
and plans. The U, S, Government has been supplying 
cartographic information of the territory to the Inter-American 
High-way Office (Panamanian), but the government does not have 
expert personnel capable of Interpreting the maps for 

/census purposes. 
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census purposes. 
d) Statistics. Technical assistance is needed to improve 

the statistical woïî: done in Panama, specially on the following: 
1) cost of Diving; 2) labour; 3) foreign trade; 4) balance of 
payments and .5) national income. In addition one expert is 
needed to train junior st at it i ciar s in the preparation of 
st at i sti c al t able s. 
An employee frail the Dirección de Estadística, y Censo is at 

present receiving some educational training on statistical work 
in the offices cf the International Monetary Fund at Washington. 
Two other employees are also being partially trained in cost 
of living and labor statistics. It is stated that those will 
be a valuable ĥ lp for the personnel that may be sent to Panamá, 

e) Corner cie I Aviation, The Government would like to 
receive assist-nee in developing its comercial aviation. No 
details were given, 

f) Tourism. Specialists are wanted to assist in promoting 
tourist trade. 

/ VENEZUELA 
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VENEZUELA 

The following statement of needs is based on a partial 
reply received from the Venezuelan government which'informed 
the Executive Secretary that thus far only the' Instituto'1 * 
Nacional de Minería y Geología has specified its needs for * 
technical assistance. 
Training schools for skilled labour: The government states 
that technical assistance is-needed;for the %purpose'of. organizing 
a. special .. type of school to train technical personnel for the 
mining industry. Plans are now being prepared to develop this 
type of education — this project will be submitted for approval 
to the Ministry of National Education» 

Venezuela needs skilled workers, formen, appraisers, 
surveyors, etc, especially for those regions recently opened 
to mining activities. This need is principally found in the 
medium and small mining companies which have neither the 
necessary specialized technicians and skilled workers nor 
the funds to train them-properly. The larger mining companies, 
operating in Venezuela, usually have their own technicians but 
Lack skilled labour. It is believed that the larger mining 
companies will be able to train most of the specialized workers 
which they may need. 
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ANNî XE 

NEEDS OF THE COUNTRY FOR TECHNICAL ASSISTANCE i:JMD TECHNICAL 

TRAINING- FOR ECONOMIC DEVELOPMENT 

In t roduc to ry Noto. 

Reso lu t ion 

¿1 means and 

For t h e purpose of  a s s i s t i n g Government s t o develop 

b e t t e r t e c h n i c a l methods in a g r i c u l t u r e , i n d u s t r y , mining, 

f inance,  e t c . , t h e F i r s t Session of  t he Economic Commission 

for  La t in America, held a t Sant iago , adopted a 

(E/CN,12/75) i n s t r u c t i n g t h e Executive Sec re t a ry t o make 

a study of  the needs of  t h e La t in American c o u n t r i e s for 

t e c h n i c a l and admin i s t r a t i vo personnel and of 

f a c i l i t i e s  for  s a t i s f y i n g  these needs . 

In compliance wi th t h i s Reso lu t ion , the Execut ive 

Secre tory r eques t s your Government to fu rn i sh  him wi th as 

complete a s tatement a s poss ib l e of  t he needs for  t e c h n i c a l 
I 

a s s i s t a n c e on sooe i f i c  problems o r p r o j e c t s . I t i s a l so 

requested t h a t your Government give a f u l l  d e s c r i p t i o n of  the 

a v a i l a b i l i t y of  t e c h n i c a l a s s i s t a n c e and f á c i l : 

t e c h n i c a l and a d m i n i s t r a t i v e t r a i n i n g t h a t could be offered 

t o o ther La t i n American c o u n t r i e s . 

For t h e purposes of  t h i s survey, t echn ics ] 

means the a s s i s t a n c e t h a t fore ign  Governments, 

o rgan i za t i ons or p r i v a t e i n s t i t u t i o n s from,  o t h é r c o u n t r i e s may 

render t o your Government or t o a p r iva te agency engaged i n 

an economic a c t i v i t y supported by your Government, by sending 

expe r t s or t e c h n i c i a n s . 

I t e l so means t h e a s s i s t a n c e government agencies or 

p r i v a t e e n t e r p r i s e s or o rgan i za t i ons i n your country could 

render by r ece iv ing c i t i z e n s from  o the r La t in American c o u n t r i e s 

t o be t r a i n e d in spec i f i c  t e c h n i c a l or admin i s t r a t i ve m a t t e r s . 

t i e s for 

. a s s i s t a n c e 

i n t e r n a t i o n a l 

/ T h i s could r e f e r 
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This could r e f e r  t o the f i e l d s  of  i ndus t ry in g e n e r a l , t o 

a g r i c u l t u r e , f o r e s t r y ,  f i sh ing ,  eng inee r ing , t r a n s p o r t a t i o n , 

communication, and, i n gene ra l , pub l i c u t i l i t i e s , as w e l l a s 

t o economics, f inance ,  s t a t i s t i c s , banking, publ ic or bus ines s 

a d m i n i s t r a t i o n , e t c . 

You w i l l a p p r e c i a t e t he importance t o t h e economic 

development of  your country of  access t o advanced t e c h n i c a l 

methods and s c i e n t i f i c  knowledge and of  tho appl i .ca . t im of  t h e s e 

methods t o a g r i c u l t u r a l and i n d u s t r i a l p r o d u c t ! 011, r. n Vieil as 

to f i n a n c i a l ,  economic or s t a t i s t i c a l o r g a n i z a t i o n . This 

p re l imina ry survey i s designed t o es t imate t he a c t u a l needs 

of  each L a t i n American country for  t he kind of  fore ign  h e l p 

desc r ibed , in o rder t ha t the Economic Commission for  L a t i n 

America may review the requirements and make concre te 

recommendations i n i t s Second Sess ion , 

I t would be apprec ia ted i f  r e p l i e s to t h i s ques t ionna i r e 

could be r e t varied by 15 February 1949, or as soon t h e r e a f t e r 

as p o s s i b l e . 

Ques t ionnai re 

1 , What are t h e p resen t n e e o f _ t h e  country for  t e c h n i c a l 

a s s i s t a n c o from  abroad? 

This ques t ion r e l a t e s to t h e needs of  spec i f i c  economic 

e n t e r p r i s e s now in e x i s t e n c e , as w e l l as t o new p r o j e c t s a l ready 

under way or to be i n i t i a t e d in t h e very nea.r f u t u r e . 

I f  t e c h n i c a l a s s i s t a n c e i s requi red a t t h i s t i m j for 

s e v e r a l e n t e r p r i s e s or p r o j e c t s , each need has t o be descr ibed 

sepa ra t e ly and should be given in the o rder of  i t s urgency. 

Answers t o t h i s ouest ion a re expected t o be s p e c i f i c ;  t h e y 

would have t o cover , as far  a s i t may be p o s s i b l e , the fo l lowing 

p o i n t s for  each e n t e r p r i s e or p r o j e c t ; 

a) Desc r ip t ion of  t he s p e c i f i c  e n t e r p r i s e or p r o j e c t for 

/which t e c h n i c a l 



E/CN.12/4. 
Page 72. 

for  which t e c h n i c a l a s s i s t a n c e i s needed: 

b) Kind and approximate number of  e x p e r t s r e q u i r e d : 

c) For how long approximately are the s e r v i c e s of 

the expert or expor ts r equ i red? 

d) Include any o the r concrete information  t h a t could be 

considered r e l evan t t o eva lua te t he needs for 

snec i f ic  types of  t e c h n i c a l a s s i s t a n c e . 

2 , What kind_of  technica l , a s s i s t a n c e has been rendered t o 

the Government of  your country or to a p r i v â t e agency 

engaged i n an 0 co nomic ••.ct iv i t y sugport ed 

Government by a foreign  Government, an I n t e r n a t i o n a l 

Organ 1 g at ion , or j p r ive t 0 i n s t i t u t i o n from  another 

country? 

by your 

This ques t ion r e q u i r e s a b r i e f  desc r ip t io ! 

of  t e c h n i c a l a s i s t a n c e rece ived according t o 01 

in recen t y e a r s , i n d i c a t i n g t he source and t he 

rendered . I t would a l s o be use fu l  t o desc r ibe 

which such a s s i s t a n c e was f inanced. 

3 . What are t h e f a c i l i t i e s  a v a i l a b l e i n your country for 

giving t e c h n i c a l a s s i s t a n c e t o o the r La t i n American 

n of  t h e kind 

or d e f i n i t i o n 

year i t was 

the way i n 

m 

coun t r i e s? 

This ques t ion should be answered by desc r ib ing Government 

or p r iva t e o rgan iza t ions or i n s t i t u t i o n s t h a t could send 

exper t s t o a s s i s t o the r La t in American c o u n t r i e s i n economic 

development or could r ece ive for  t r a i n i n g c i t i z e n s of  t hose 

c o u n t r i e s . 

P u b l i c a t i o n s 

The Economic Commission for  L a t i n America would l i k e t o 

r e c e i v e , i f  p o s s i b l o , a. l i s t of  t e c h n i c a l p e r i o d i c a l s 

publ ished i n your count ry , as w e l l as copies of  p u b l i c a t i o n s , 

/ annua l r e p o r t s , 
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annual r e p o r t s , working p lans , e t c , -which dea l vdth 

t e c h n i c a l educat ion and t r a i n i n g . The p u b l i c a t i o n s should 

be wrapped s ecu re ly , addressed to Mr. Eugenio C a s t i l l o , 

Economic Commission for  La t in America, 2475 f io  Décimo, 

Santia,go, Chilo, and shipped by a i r express f r e i g h t  c o l l e c t . 


