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Ir..TTRODUCTION

The following paper does not represent primary research,
but rather a survey of some of the literat:lre relating to
coffee production in Latin America, with an emphasis on the
Central A~eric~~ area. The purpose of the paper is to
provide this student trith bac~ground information concerning
coffee production practices in Guatemala, for use in future
field research there under the auspices of the L8~d Tenure
Center pro~ram.

Although the proposed field resee.rch 'N'ould be concerned
with the economics of coffee production) it is my firm
conviction that the undt;rt~~in~ of such a study is greatly
facilitated if the researcher has a basic technic~l under
standi~g of the production process of the crop under
investigation prior to embe.r~~il1g upon the economic study.
It has been observed that an ability to converse !::noulede;ealily
on the agronomic and horticultural aspects of the proble~

are eften a good entree to other lines of inquirJ.

Fo~ these reasons, this pE er rTill reflect research
aimed not only at gaining basic insights into some of the
economics of the coffee industry, but also at building a
foundation of technical inforoation regarding coffee pro
duction and an understanding of the historical evolution of
coffee into prominence as Guatemala's number one export
crop.

-Russell H. Brannon, April 1964
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I • THE i·IOVEHZ}1T C? COFF~E

The history of the discovery and subsequent ~ove~ent

of the coffee ple.nt throuehout the t'rorld is ir.deed an
interesting story, full of intrigue and myste~J) but one
upon whose main points most of the e~perts see~ to agree.

The coffee plant has been used in Ethiopia throu~ll-

out recorded history. Botanists are in seneral agreenent
that the y1s.nt is indigenous to the hi~hlends of AbyssiniE-.,
Sudm, GUinea, and ;·~ozambique. Althou.:h some felT ,eo:ole have
contended that coffee ~as indiGenous to the P~ericas)

Ue11man says :0 ••• All botanical evidence carefully g~thered

frem both hemispheres, shows that coffee did not come to
American shores without the Nell-authenticated hand of man,
and, at the earliest, in 1714" (10, p.30).i~

The use of coffee spread from Ethiopia to Arabia,
reaching there probably about the 13th century (though so~e

authorities place the date as early as aroQ~d 575 A.D. for
its a'!'rival in Yemen). From Arabia coffee snread out.-rard
from the port of Hacha, and eyen today the p8.rticular type
of coffee froo this area is referred. to as ;;mocha:: or ;:moca.;·
Ar~b traders c8.rried the use of coffee to Persia, Syria, and
then to C8.1ro 2:1Q Venice, from ~';hence it l'lent to Constanti
nople. The use of coffee Has first introduced to Euro:?e
around the middle of the 17th centurJ, a~d soon it bec2ne
a favorite dri~:. Coffee houses s~ran~ u~ throughout the
world and bec~e the meeting place of the intellicentsia of
many nations. The first coffee house in Enc;lD.nd l;[l.S st8.rted
by a Lebanese in 1650, and ~ 0reat import trade soon
developed to suppo:rt the r;ro~'inG coffee house tr2..de. In
1688 an EnlSlisl1ma?l l'La,'!led -=':;d~'rard Lloyd started a coffee house
in the BOy8,l Exch8.n3e, \'r:lere he 2.1so l{cpt tr2.cl-:: of ship
moveoents and ot~1er cOI:!..llercial information. His SJl8.J.l coffee
shop eventually developed into the nO~1 famous insurance firm
o~ Llcyds of London.

*Nu.mbers in parentheses refer to the biblioe;r8.phy
printed at the end of this report.
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Up until about 1800, Africa was the ~orld~s only
coffee ,roducer of any sienificance. In 1713 the Dutch
presented Kine Louise XIV of France ~ith e sinzle coffee
tree as a royal gift in reco6nition of his part in brinein~

r'.·oout the sic;nine of the Treaty of Utrecht, l!hich brou~ht

peaceful settlement to the disputes ~u1ich had been pl~cuin~

the area for so many years.

This tree (Coffea arabice) ~ms turned over to a younG
French professor l1ith instructions from the king to study
it, care for it. and submit a report on his findings. This
tree was housed in a greenho~se especiall~' built for it,
the first ever constructed in France. The tree did well
Q~der th~ care of Professor Antoine de Jussieu, and King
Louis decreed that seeds from this origin2~ tree be
introduced into the French holdin8s in the West Indies.
The P.cch also carried coffee to Java, Suma~ra, and other
lslanus of the Malay Archipelago. Coffee was introduced
into Indie about 1700 and to Ceylon soon a£ten1ard. Spanish
missionaries too!: seeds to the Philippines from Java in
1740, end at about the same time the first coffee plant
1'1aS grm'm in Brazil (1 and 3).

A well accepted version of the introduction of coffee
to Brazil is that the first successful plantings were made
from seeds obtained throuGh the efforts o~ a young Brazilian
envoy to French Guiana, Francisco de Nelho Palheta, l'1'ho
charmed the \'Tife of the French Governor 0'£ Guiana. Since
the export of coffee seeds or trees was forbidden, she is
said to have presented the young envoy with ~ large bouquet
of flowers upon his departure, which contained gifts of both
seeds and plarlts of coffee buried in the bouquet.

Coffee made its way to Cuba, Puerto IUco, Me~ico and
later to Central America, reaching Guatemala during the
period 1750-1760. The first trees were planted in the open
sun where they came into productioa earlier and bore more
heavily, but didnVt live very long. Later plantings we~e

made under shade with better results. Today there is
considerable controversy between the proponents of sun-grown
versus shade-grotm coffee. These aspects will be discussed
in later sections.

I~ authorities feel that almost all of the present
production of Arabica coffee in the Americas is from seed
produced from that sin~le tree which King Louis XIV had
grolm in the greenhouse. This would account for the
extreme homoGeneity of the trees even now being produced.
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There are today over f ~.fty countries 't'1hich produce some
coffee, and it is esti~ted that 7 to 9 billion trees are
under cultivation, with Brazil producing about 40% of
total world coffee supplies. The American tropics provide
an estimated 87-88% of total world supplies.

S0me of the factors contributing to the emergence of
Brazil as a primary world coffee producer, other than her
natural endol'ooents of favorable so11s and climate, were the
development of the beet su~ar industry in Europe, folloNing

. the Napoleonic Hars, l"rhich threatened Brazil 9 S sUGar
industry. In addition, coffee production in Asia and Africa
l'ras seriously attacl:ed by the destructive coffee funGUS
Hemiliee. ve.satrlx~ 3razil' s cotton production industry Nas
thr~etened by the emerGence of the United States as a major
cotton producer~ and the mine!> e.t lUnas Gerais Here
approachin~ eXhaustion 't°;i th the result that a large slave
labor force l'ras being released for other ent~rprlses

(63, p.4).

Today, in world commerce, coffee is ra&~ed as number
one amons the llenjoY:lent Goods';, beins more important than
alcohol, tea or tobacco. It ra~:s enon~ the top five ~ost

important a~ricultural commodities in internatione.l \'!orld
trade alone 1'1i th cott::m, uheat, su.gar end \'rool. DurinG the
years 1953, 1954 a.nd 1955, in the viorld export trade, ~reen
~offee was surpassed in inportance OlllY by petroleum products.
As Wellman sums up the situation, coffee I: ••• is of
paramount sicnificence as a world crop. It is of such
consequence that it needs to be understoud by the economists
who deal with international relationships. It has serious
political influence, both within countries and inter
nationally'; (10, pp. 2-).



- 5 ..

II. AGRONOHIC ASPECTS OF COFFEE PRODQcIIO~r

Jhe Coffee Plant

Although the genus Coffea is made up of possibly a
hundred species, relatively little !'rorl, has been done in
scientific botany on this plant because it erOl'lS in the l'rtld
state in dense jtmgle and is qUite difficult to study. The
most important species of cultivated coffees are C. arabic~,

C. canephora, C. liberica and C. excelsa, raru{ed in the
order of their importance. Arabica and CanephorEl. (often
called Rob~sta) are far more important species than are the
latter twc, In the Americas, practically all of the coffee
growa is of the Arabica type, with Robusta-predominating in
Asia and much of Africa. Therefore this paper ~ill be
primarily concerned with Arabica rather than with the other
species, althouGh they 1:ill be discussed to some extent for
comparative purposes.

The Arabicn is a heavy bearinG plant producin3 very
aromatic beans nhich e;enerally comnahd a higher price tha.."1
do the other species, and has smaller leaves. A pound of
Arabica coffee contains about 1200 dry seeds ns co~pared to
about 1600 dry seeds in a pound of Canephor~ ~~d about 800
to the pound for Liberica (10, p.69. It should be noted
that this is just D.n averaGe estirlf'-te and \':i11 vary con
siderably. Hellman, himself, at e.nother place in his
book lists these !'Teights as beinE; 960 lJer pound for Arabica j

1000-1200 per pound for Cane~hora and 700 for Liberica.)
It was estimated in 1957 by the Forei~1 Agricultur21 Service
of the United States Department of Agricul ture th~.t uorld
commercial production of coffee was over five billion pounds
of dry coffee per year, and that over 80% of this total
production was of the Arabica species.

In the Americas, the coffee produced in Brazil is
usually knOt'Tn by the ne.me of lIBrazils" in l'10rld trade, ~There

as the coffee from Colombia and the Central American pro
ducers are called Ilmilds. 1l Historically, the llmilds u or
Colombian types, as t~ey are sometimes called, haVe com
manded a price advanta~e over the Brazilian Grades. In
recent l'1'eeks, houever, the ;/Br2.zils;i have climbed sOEe't'lhat
above the "milds;' in futures trading on the Ne~; York Coffee
apd Sugar R"{change (32).
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The elevation for ~ood Grolfth of Arabica is found to
be about 2,000 to 5,000 feet. lilien 9roper1y ,runed the
trees s.re !:ept to s. heiGht of about five feet = if unpr.me1.
they will reach a hei~r.t of 20-)0 feet. Usually cbout 680
trees are planted to the ecre.

\-1i thin the species Arabica there are ms.ny v~.rietiez,

and in Gue.temala the Typica variety is currently bei~

replaced by the hishcr y1 eldine; Bourbon ve.riety. The
largest program of coffee breedinr; 'lorl>: on Arabica coffee
has been carried out et Campinas in Brazil uith the cost
important strains developed there belongins to the i:ilundo
Novo. n The best strains of Bourbon out yield the 1"J?ica
variety, which it has largely replaced, by as much as 2 and
1/2 times (14, p.160). About 50% of the coffee production
in GuateDals is now estimated to be from the higher yleldins
Bourbon variety. The "Bundo Novo n selection appears
Benetically to be the result of a chence cross of Bourbon
and T,ypica which was selected by an observant Brazilian coffe:
f~~er. It is estimated that Br2zil has replaced about 85%
of her Typica production ~ith the Ne~r Sourbon varieties ~nd

almost all nen plantin~s in Costa Rica 2.re of this vD.riety
(10, p.111.:·-ll5). A Good t'lay to dist1n6Uish bett'Teen the
Typica end Bourbon is that Typica has a bronze coloration
on its younG ti~ leaves.

The Arabicas are larcely self-pollinated, havin8 a
heavy pollen such that cven under dry lrlndy cor.ditionz it
is estimated that there is less than 7-9~ crossinc. Under
shade sro:7n conditions the crossinG is probably even much
less than this. This is an important factor, in that
homo6eneous production results from reproduction by seed J

1'1hereas in the Canephoras, the plant is primarily self
sterile. Since the Arabiccs are Gro~m primarily frow seed,
a seed selection procrram is importcnt to the maintenance
of high yieldinG st~~ds of trees.

Wrigley reports th~.t llA survey of coffee in Ceylon in
1921 sholled the.t practically half the crop Ca.!Ile from 10%,
of the trees, and that 70% of the trees that were poor
bee;rers contributed only 31% of the crop:; (14, p .151) •
Althoueh coffee can be propaeasec. veGetatively, this is
not Generally done. Research in this type of propaGation
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may hold.possibilities for the future.*

A1thouBh the Are.bicas e.re preferred in the mar!~et

place for taste and aroma, they are probably more d!ff1cult
to groloT than the other species. Robusta is much less
susceptible to rust and pests, and it is also much easier
to transplant Hi thout resulte.nt root damage. fJ.1he coffee
plant flm-:ers after the "blossom shOi'~ersII, \'1i th only the nel'l
1100d of the tree producinG blooDs. For Arabica, the ratio
of fruit to dry bean is about 5 to 1. Hhen ripe, the
cherries of Arabica tend to drop off, wh~reas in the case of
both Canephora end Liberica, the ri~e cherries remain on
the tree.

The time required frorJ flol'Terine dc.te to harvest 1s
Greatly ~ffectcd by both ~ltitude ~~d terJycrature. In cost
of Central Americ~, this time period may va~J from about
seven nonths at an altitude of 2,000 feet to eicht or nine
months at elevations of L},500 feet or more. Host coffee in
Guatenala ~rOl"!s at elevations of 2,950 to 3,300 feet, but
it also oro~:s from 980 feet up to 6,100 feet (59, p.14).

AccordinG to ~TellIJ2.n, the first crop is usuc.lly pro
duced from Arabicn coffee trees in the fourth ye~r after
the seed is planted (the third year the tree is in the
field), and comes into full bearin3 fro!!!. the si:::th or
seventh to the tuelftl1 or fourteenth yee.rs, Hith ,roduction
not dropping off appreciably until the tl'renty-fifth to
thirtieth year. (See, l':o~'jeVer5 L~6, p.36. This study
indicated that in Salvador and Colombia, as trees passed
th3 a8e of 10-12 years, averaGe nroduction rrradually
decreased, th~s increasing average production costs to the
point trThere maintenance cf the old pl2Lltings ceased to be
economically feasible.>

*Hhile serving in Thai}aYJ.d l'1i th the AID 111ssion, I had
an opporttLl'1i ty to visit the coffee l"Torl: being ce.rried out
in South Vietnam under the d:rection of Nr. Dan Levandm'Isley,
AID Tropical Eorticulture Advisor, nnd uas impressed with
the possibilities of his e:~e~itJents ~dth cuttinGs and mist
propagation. !fllere it i8 deem~d desirable to be certain of
establishinG plantations from 0. sinBle hiGh produclnc tree,
or group of trees, this method eould be very effective,
because it also speeds up the process ~ro~ pl~ntinG to
ha.rvest.



- 8 -

Soil ~ertility and ?ertilize~s

The ideal coffee soil is Gener~lly considered to be
one uhich is sliG::tly acid, h:?s 8. deep top soil hiGh in
humus, is l~ell-drD.ined t'.nd rich in nutrients. r!ue;, of the
worldos coffee is produced on volcanic soils, but the red
lateritic soils are also Good. Arabieu coffee is probnbly
more adaptable to different soil types than is RODU3t~.

Coffee reI:loves from the solI more nt tro:;en en t!~E'.n
eny otl1er me.jor tropical crop; more pi10sy horic acid (P?O~)
than any crops but Busar cane, 011 pnl~ and tobacco: a~d~is

cxueeded in potash (K
2

0) renov~l only by ba~unas ~nd tobacco.
Arebica coffee yielding 750 pounds per acre of drJ beans
removes ar~u~lly from the soil 124 pounds of N, 28 pounds
of P20S and 175 pounds of K20. Since GU2tejala i~~orted

~nly 30,740 short tons of fertilizer in 1957 (59, p.ll)
and coffee production ~raS 81,000 ~etric tons for tte 1957/58
season (17) ,.46), this ~ou1d indicate that net loss of
nutrients to coffee that year Hould have been ver"J r.1.:;;'
even if all of the imnorted fertilizer ~ad been use~ on
coffee. (4 1 Actu.ally, 4 much of the i~ported fertilize~ ~·:2.S
probably applied to cotton, sUGar cD.ne, b8.n~m8.s, e:-:.d other
crops r2.ther t;-.e..n to coffee.)

Perhaps the :moot i~:portent determinant in the production
of Arabice. in :::nany c::'.ses is t!:e ~.deCluac~- of humus. In
Guate:nale., mar..y of the coffee soils are of very recent
volce.nic oriGin D.:-ld ~re conposcd of e. ,;~hi te ash ;Ji th only a
thin layer of hUIIlus-contc.in1r.c dE"~r1: soil. Under t~oplcal

conditions of hiG~ rci~f~ll e~d ~iCh te~pcratures. the
problem of mnintainin~ or~anic content in t~e coils is
particularly acute. !!ith 9r0ger nansGeDent in Guaten::'.1~7

some plantE';tion soils are k:''1ol'm to he.ve produced coffee
continuously for over a hund~ed years and arc still coinG
well, althOUGh in other arens of the eOlli1tr"J. repeated
burning has so depleted the soil that lt ~onVt even su,port
quality grasses notl for crazin~, ~uch less coffee
(10, p.175. fuso 60, p.6).

In maintaininG the level of organic matter in the
SOil, it has been re?eatedly de~onstrated that oulchinG l~211

increase productivity of coffee. This increased ~ro

ductivity results from several factors such as 1ncre2sing
the nitrOGen content in the SOil, moisture holding capacity,
reducing competition from ~eeds, etc. Although the use of
chemical fertilizer alone ~ill raise p~oductivity con
siderably, as will ~ulcninG alone, the interaction response
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of a combination of the t~o treat~ents raises 9roduction
in most cases ?y e ouch G~e~ter percenta~e than the sum of
the individual practices. As ~le11l!lan has noted, ':Uulch
acted as a mo~i1izer, ~lmost as a synerGistic (sic), in its
effect on fertilizer absorption in coffee'; (10, p.195).

It i~ also lmportant to note that, in the application
of commercial fertilizer, it 1s essential to maintain a
prcper balance bett-Ieen ni troi!cn and ,otG.sh. ReseE'.rch he.s
shotm that indiscriminate a~plication may nctu~lly result
in reduced yields. There are also some indications from
research in Centre.l America that heavy applications of
nitrogenous fertilizers may adversely affect the taste
of the coffee.

Nutrient requirements are highest during the period
when the coffee cherries are ripening. If insufficient
plant food is available at this time (particularly N and K)
(/dieback;: of the plant may become quite serious. In Central
ALlerice., there does not ap::.:>ear to be a gree.t deal of
accurate information available on fertilizer use by farmers.
The tendency seems to be to apply commercial fertilizers
~1hp.n coffee prices are hich and to discontinue the practice
when coffee prices dr09. Therefore the cycles of fe~tilizer

use b.Y farmers nre not lor~ enough to really detercine
whether it is economic or not. A co~on observation in
Latin America has been, hm:ever, that l';ithout the application
of fertilizer, the Are.bicas tend to he.ve ':off u and l:onl:
years of high and 1m" product!vi ty, ilhereas \~ith the
maintenance of a proper nutritive bale.nce, hieh yields can be
continued year in and year out. There reDains a ~reat need
for fertilizer resee.rch end particularly for research of
the economic 2spects of commercial fertilizer application.

Commercial fertilizer imDorts into Guatemala have
been increasing over the pas~' few years, though its use is
still very limited. I~ports as reported by Coyner from
1937-1957 were as follotls; (59, p.ll)

1937-1939 averaGe • • • • • • • 2,555 short tons
1952 9,222 fl n· • • • • • • · • • • • •
1953 • • • • • • • • • • • • • 8,743
1954 • • • • • • • • • • • • .11,248
1955 • • • • • • • • • • • • .12,566
1956 • • • • • • · • • • • • .18,751
1957 • • • • • • • • • • • • .)0,740
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Clime-tic Reguireocnta

Arabics coffee is fnirly drouGht resistant, but it
appears to produce b~st on about 75 inches of r~infall per
year. Hoisture requirements are :;reatly influenced, hon
ever, Qy tempere~u~eJ cloud conditions, so11 conditions, anc
cropy,>il1~ prnct.Lces. The pri!il2TY coffee-producinc ['.~ep.s o~

GUBteme~a all :L'eceive adequ~.te rainfall. ..1tr.ouCh aJ.l
species of coffee need a \1erm moist climate, Arabica 1s
more susceptib~e to e~t~emes of climate than are Cane~hora

or Llberica. It 1s most ttidely grol'm at elevations of 2 t O(i~.

5,000 feet end in Guate~le nearly all of the coffee ie
grotm between 1,000 2~d 5,000 feet.

The ide8~ tempernture ranGe for coffeL is 65° F. t~
75° F., or as close to 6Co P. as yossiole (13, p.;5).
Coffee is particularly se~sitive to f:rost ~ cold <;-rincs and
frosts of only a few ~our~ duration may have serio~s effect~

on the coffee production of ~r.. entire e-ren. Present hieh
prices for creen coffee O~'l the t-10rld IJDr::et r-eflec t the
poor production prospectc in .Jr2.zil this yeor- resultln:; frc::.
last yenr~s dDme~ln~ frost oold lonG drou~~t perio~. !~

Guatemala and other Ccntr~-l An.erican cO"'U1trle~ t::~

combination of climatic conditions is es)ecic.lly f~vo~~blc

for coffee production in the altitude-deter~lnedzone cc~le::'

the r:tierra tem!,>ladt>. r; (4 5 p. 664).

Diseases and Pests

Dise~ses. Since coffee yields are hiehly correlated
with total leaf surrace and the lenGth of time that the
leaves rema~.n on the tree, tl:ose diseases wh~.ch attack the
leaves ere ~onzidered to be the ~ost serious. By far the
world's most zerious disease of coffee is coffee rust,
liemileia vasatri::, and the les~ co~on He~11els co.ffe~cola.

Rust appears as ora..'6e colored pustules uhlch for!!! on the
underside of the leal, follOl:ed by lesions on the topside
of the leaf and brot~in0. Th3 viable leaf surface area of
the tree is seriously reduced a..~d production falls off
rapidly.

About 100 years £!.G() Ceylon lIas the Horld 1 s leadinG
coffee producer, but 1":ithin 20 years of the tine tho.t rust
invaded the island, in ~bout le69, t~e Arabica coffee
plantinzs were 90~ destroyed. Rust is tlides!,>read in Africa,
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Asia and Australasia j but thus far has not hit Latin America.
In 190) it 11'aS detected for a brief time in Puerto Rico,
but quicl~ control action "ras effective in elim!nating it.

Since rust spores are windborne over long distances,
there is considerable interest at this time in Latin America
in research aim~d at developinG rust-resistent Ar2bicas.
nlere is hope that resistant Arabicas may be fOWld in the

"l',ild state in Ethiopia. Even t'lhen resistent stre.ins are
developed, the breedinc and selection nork Dust continue,
because the rust o~canlsm itself appears to chance and
Gradually becomes a serioue problem on the formerly resistant
strains.

The most serious dise~se of coffee in the Americas is
the American leaf-spot, iifceng citricolor, 11hich is caused
by s fungus. This disease, usually called ;:ojo de ~a1lo f: or
f1goteraU in Latin America, occurs throur;hout tuenty-tuo
countries of the American tropics. This funtiUs does not
produce {'true spores, ,: and th.e infection is not spread by
the \'lind because the r:spores': are tooi1eavy. It is prob2.bly
spread primarily by the sple.shin8 of rain drops, a..,d on the
hands and clothing of wor~ers in the coffee fields.

Ne11 spots of infection ll'ith living my'celium inside
produce luminescence sufficient to expose film and make a
picture by its mm light, if the film is exposed to it for
several hours. Its damage is primarily through defo1iatio~

of the trees, and it has been serious enough that it has
driven coffee out of some ereas of Latin America. It is
estimated that countrJ-'nlde losses in Guateme.la from this
disease are about 20~-: !ler year, year in and year out
(10, p.26o).Thus far ~o resistant varieties have been
de7e10ped nnd the only effective control 1s spraying !lith
copper o:::ide sprays.

Ble.c!: rot or ':ko1erog2.f: is also e problem in Guetema1a
and other Latin P~erican count~ies. This disease shous u~ as
a silvery t"reb on the underside of the leaf or sreen fruit- aLa.
causes a rot or deceyinc of the tissues. It can als~ be
controlled by the use of copper o~ide s~~ays.

Pests. In a review of literature on insect pests of
coffee carried out in 1956, there were forty-nine insect
pests reported from the Central American region. This list
has since been supplemented. Little insect damage was noted
in the Americas prior to the introduction into Brazil from
Africa in about 1924 of the berryborer, Stenhanoderes coffeae.
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This beetle lives only on coffee and does its demaGe b,y
borinG into the coffee cherry. So far, the berry borer,
or libroca': as it is sometines called, has not s!lrec.d to the
other countries vf Latin !~erica, c1thou~~ sone ~arts of
Brazil have suffered losses as hiGh as 25-50~. 1he lesser
co~fee-bean borer, Araeccru~ fasciculatu~, is found in
Gllatemala and the other Central Americc.n countrics, but is
considered to be only a minor storage ~est in coffee, end of
little consequence in the field. It is controlled in stored
beans ~J fumigation and cle~n storasc practices.

Coffee aphids are common in Central America and do
some leaf de.mege, causinc curlin.:::; and stuntinc of youne
leaves. They DlE'.y also be a factor in t~1e spre2.d of virus
diseases ~ hot-rever, to date they have not proved serious
enough to require special control practices.

The small branch borers have so:aetimes been quite
serious in Central America in local outbre~~s, causins
damage primarily by borinc small t~~nels in the fruiting
lateral branches and so we~{enlng them that they bre~: under
the weiGht of the fruits. Control is cleanliness of
plantations and selected pruninu.

Severe losses are sODeti~es suffered in Centrel America
from migratorJ locusts and from tree cric~ets. ~aGe is
primarily to younc leaves, tender l100d and sometioes even
the cherrles. In recent years these crlc~:cts, Idiarthron
s~brru~drat~~, have been quite serious in Guatenala, tlhe~e

:jley 2..re ::nOl-m by the ne.me of c:ch~cuatete.n

A good discussion of these and other insect pests such
as -~l~Y bUGS, cutnor~s, le2f-cutter ants, leaf minerRi fruit
"'1.::., etc. can be fOU...·ld in Uellnan's boo~, paGes 302-)2).

Cultural Practices

peed Selection and care. ~Iost of the coffee in Central
i~erica is grown from seed in carefully tended and nell
prepared seed-beds. Coffee seeds are rather sensitive and,
unless they Gre properly cared for, tend to lose their
germins.ting ability quickly. For storaGe, a moisture content
of about 40-50% appe~rs to be optimum and a temperature of
about 500 F. In Java, nork on coffee seed storage has shown
that a practical method is to ~i= dry cof~ee seed nith Bround
charcoal and store the b~gs above water in a cool room. In
Thailan~ ~e had sood results with shippins both coffee seeds
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and avocado seeds in small ba0s of ~round charcoal.
Generally coffee seed should be planted not nore than three
months from the time of field collection for best results.

Plantin~. Are-bica seed cerminates most rapidly at a
tei:lperature of ::l.00Ut 820 F., and if planted e.s drJ seed Hi th
the pe.rchment inte.ct uill te.l::e about L:·-6 l'reel:s for
Germination. In cooler soils it cay tal~e lor-eel". If quic!{
cerminatioi1 is d~sired, the process may be s!,eeded up by
removinG the parchment and soc.:~inG the seed for 21;. ;10u.rs
prior to plantinc in the shaded seed bed£. Under these
condi tions, the seed CE'-'1 be ezpccted to cer::linD.te in 1: - 5
days, e.nd uill emerGe c..bout one Donth later. The seedlin~s

are usually tr£'.l1spls..nted fron the seed bed to tr~e nurser'Y
bed in the so-called I;li ttle soldier;; ste.ce of develop:::lent j

after the plant has e~crced fro::1 the SOil, but before t~e

seed co£',t drops off or, £.1 ter-:'1£'.tively, iil. the "butterfly
staGe U l'ihen the t't'10 cotyledons beGin unfoldin.:.

In Centr£:l A...1ierice., these 9lD.nts £'.1"C COUlmOnly !?lc.c~d.

8 to 10 inches c-part in the s:18.ded r.urse~ bed in a dia~ol1d

formation. Sufficient space is Gc~crally ~~loNed so that a
ball of earth ce.n be tL".2:en ~':i th the seedlinG ~rl1en it 1s
~emoved from the nurser7 bed for transplant ins to the field.
Transplantinc is tinecl to coincide tiith t!1e rainy see-sons
and, "1hen moved, the seedlinGs usually have si::: or eicht
pairs of leaves developed.

Accordinrr to Coyner (59, p.2), in Guate~ala, distinct
Het and dry seasons prevail on both coasts bu.t t:1e east
cosst receives sone rain eve;:-y t1onth, 'Hhereas the uest
coast D£l.Y have short d:r:l spells even durinG the rainy
season. The amount of rainf~ll is affected by elevation,
slope of the I:lOUilte.i~1S j loc£.tioi1) etc., but the :;:'C?iny seD.son
be$ins in April ir. the 1000il<:>.nds ['nd D.Oou.t a month later in
the Central ~ichlands. ~ield trD.nspl~tin6 is us~e.lly

accouplished in June o:~ July anG. the rains end in lc..te
Octobel" or ee.rly i'Iovenber.

m:ers ~tates (7) p.IJ6} t:-.e.t seedlincs should not be
transplented to the perna~ent field until t~e~ have been in
the nu.rsery for eiGhteen months) or ti'TO yec.rs fro;:: t~1e

plantinG of the sced e.nd indicates th&t this is the nornal
practice in Centz-al Amer1cc... ::eIJ ~an, ho't'rever, indice.tes
that seedlinGs e:.re usunlly trans:;>lanted to the field
after one year in the nurse~J.
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It has been found to be advantageous to dig the field
holes a month or so ~rior to time of transplanting the
seedlings from the nurserJ bed to the field ln order to allow
the solI to nettle, time for some decay of nutritious debris
to tel~e place end for ~eration. It is generally recommended
the.t these holes should be fe.irly le.ree, ,'ri th the optimum
size being determined by soil type. In the heavier solIs
the holes should be e.t lee.st ti'TO feet broad, \'Tide e.nd deep,
thouGh in more friable soils the holes can be srnE.ller.
Often a layer of rich top soil is throi'~ into ~he botton of
each hole alon~ with some plant debris.

Bare root tr~nsp18ntinG of seedlln~s appears to be
successful if seedlings are tre.ns!>la.nted "rhile young, ~!hen

about siz pairs of leaves r.ave formed. In using this
technique ~ the roots of the seedlings are Itept moist in "let
gunny be.[;s 'Enile transporting from the nursery bed. If
the seedlings are older, however, it appears to be better
to ta}te a ba.l1 of eS.rth vi th ee.ch seedling. Some researchers
have reported faster srowth and greater production with
ball-planted seedlings than ~ith the bare root method in
El Salvador.

Recent research in El Salvador has sho'~ that an
average of 94 man/hours of uor!~ 2.re reQ.uired per thousand
plsnts in the seedbed.and an eddition~l average of JJ8
nen/hours per thouscne for nursery bed operations (65, p.ll?).
In both t~e seed bed end tJ~e nursery bed it Nfl.S found that
soil preparatio~ required most of the manpower.

There is no Gener~l eGreement as to optimum distance
between trees in the p12n~2.tion. Different varieties require
different spacinGS and an important deterilli~ant of the amount
of spacing required is the late~al-root distribution of the
individv~l tree. Arabica is often ulanted at the rate of
680 trees per acre, or a spacing of-8 by 8 feet, though
some e.uthori ties feel the.t this is too close for optimum
root development. Spacing recommendations must be developed
through research on 10c2.1 conditions as well as on variety.

MulchinR. Since humus content in the soil has been
fow1d to be so important to coffee culture, th~ methods by
which organic matter may be returned to the soil have re
ceived considerable 2ttention in the more scientifically
oriented coffee producing areas. Green manures are some
times grolm amons the coffee trees for the dual purpose of
prOViding ors~mic ms.tter lThen cut and for the fixation of
nitroe;en in the soil. A problem, houever, 'is that the main
lateral roots of coffee and the fine feeding roots that
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branch off from them are fairly shallow. As a consequence,
the competition of weeds, gra~ses and even green manures for
moisture and nutrients may seriously reduce coffee yields.
Therefore, some researchers say it is best to mulch around
the coffee trees uith dead plant material and supplement
this with commercial fertilizers. Wellman notes thet the
problem of mUlching, though basic, r; ••• is not much
touched on in Latin America. It deserves serious attention
there if coffee production is to be perpetuated as a
profitable agricultural cornerstone in coming centuries in
that large geographical areau (lO,p-. 205).

In Africa and in parts of the orient coffee growers are
coming to realize the importance of mulches. Many of the
more progressive growers devote larse areas of their land to
the production of mulching materials. Although this
recognition has not really come to Latin America as yet, in
some of the areas of Central America where severe dry seasons
occur, interest is beginning to develop. There is a need
for scientific res~arch on mulching practices from a cost
and return standpoint.

Sun vs. Shade. :lhether coffee should be grolm under
shade or in the open sun is not a question that is
susceptible of simple solution. The determine.tion of Hhich
practice to follow is dependent upon many variables such ~s

rainfall, soil structure and fertility, grcund cover, etc.

14hen Arabica is grotm under open sun it tends to yield
much more heavily in the first few years, but it also feeds
much more he~vily. Therefore, if the loss of soil nutrients
is not replenished by heavy applications of fertilizer, the
life of the tree me.y be greatly shortened and in the long
run the shade grot~ trees may yield more coffee. On the
other hand, under co~ditions where the soil moisture table
is low, shade trees may furnish too much competition for
the available moisture supply. This appears to be the case
in some parts of Brazil where sWl-grown coffee is the
general practice.

In Guatemala shade-6ro~m coffee is more usual. One of
the preferred shade trees in this country is the lesuminous
silver oeJ~, Grevillia robusta~ trees of the genera Gliricidia
and Inga are also important. One advantage of growing shade
trees 1l". conjunction ui th the coffee planting is that the
trimmings provide an important source of ~uel wood for
kitchen fires in some of the Central American countries.
It has also been observed that ill cases where plantations are
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not given a greet deal of care, shade-grol~ coffee tends to
suffer less than does sun-gro~m coffee from this neglect.

Cultivation. In Centrel Americe both Bermuda 8ras~t

Cynodon dactylon, and Grams grass, Pespalum fasciculetum,
are serious pests in the coffee fields and offer cocpetition
for available nutrients and moisture. Various types of weeds
also present a problem to the coffee crot-Ter. Althoucrh
weeding practices vary from country to country ~d area to
area, the ECLA/FAO survey found th~.t in Guatece.la ne~-T coffee
fields are usually only l'reeded once or tl1ice a year.

In recent years the use of herbicid.es to control Heeds
in coffee ple~tatlons is becoming mo~e and more icportant on
some of the more procressive coffee fincas of Guatemala.
The most common metLod of l'reedinc e.nd cult1vatin5, hOl-rever,
is with macheteb and other hand tools such as work hoes.

PrullillB. There are many different systems of coffee
tree pruning throughout the world and although there is far
from universal agreement as to the IIbest system';, there is
general agreement that some type of pruning 1s necessary for
optimum results. \lellcan lists ten different systems of
pruning and discusses each ~n some detail (10, pp.233-24l).
It has been found that pruned ~)lantations are more liltely to
produce good crops yeE'.r in D...l1d year out ~1i thout such
fluctuation of very hiGh yields alternatinG with very poor
ones. Since coffee produces frui t only on nel': l-Tood, it
is import2nt that the older wood be cut out pe~iodica11y

and the vitali t;{ of the tree concentrated in the most
productively bearine branches. PruninG is also important
from the standpoint of ~eepinc the trees snaIl enough to
facilitate pickinc.

A pruninG syste~ that has Ions been practiced on
coffee fincas in Guatemala is ce.lled the ;:e.~obiol: (from
the Spanish e.p.:obiar, to bend) or ::Guatecalnn:; system.
This system ~robably orieinated in Guatemala and from there
spread throughout the coffee-producing ~orld. The technique
is based on the grot~h habit of Arabica (and Canephora) of
sending up shoots from upright limbs that are bent over and
secured in a bent position. In Guatemala, as soon as the
seedlings are well established in the field, they are bent
over and three or four shoots are allowed to develop from
the base of the young tree. After these branches bear, they
may in turn be bent over and the cycle started aga1n,
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cuttin~ out the old wood as it becomes necessarJ to mcl~e

room for the new shoots.

Pruning of coffee trees is one of the most exactinc of
all the tasks co~~ected with the coffee plantation end is
one of the most highly paid operations (65, p.119).

Yields and HervestinB

Yields. Avera.:,e coffee yields in GU8.temala are betNeen
400-500 !:iloc;re.m (kg) per hectare (ha), l'Thereas Costs. Rica
averaGes 500-600 l:C./he.• , 0.nd E1 Salvador over 600 k(:./he.
(17, p.l07 A he·ctnr'3 is D.PJro::i:c.atel~{ 2 1/2 acres and c.
l~ilo~ra~ ['.l1pro~im2.. t~ly 2.2 1'os.). Colombian production
e.vers.ees 2.bO't.'.t the same as Guatema12.n, 1;11ile Brazil onl:,
about 300-1.:·00 !~G./ha. On tl1e most efficiently run coffea
fD.rms yields of up to 2,000 ~:G./ha. have been recorded l",ith
yields of 1,000-1,500 ::0 /ha. reported. ['.s beinG feirly
common. T:iis indicates t~"'lat there is considerable rOOD for
increasinG the efficiency ~f production on Guatcmale.ll coffee
plantations.

HarvestinG. Techniques of coffee har~est differ some
l'~hat from country to country, va~yinG all the T,'TFJ:y from
beatine the cherries off the trees l'Tith sticks es is some
times practiced in Brazil to the truly selective system
that is practiced in Guatemala, Costa Rica and Colombia.
Under this latte~ system only the ripe cherries are picked
and since they ripen irregularly, it Eay be necessarJ to go
over the s~~e tree at several different times in order to
complete the harvest. ~ellman's description of coffee
harvest time, a portion of Hhich is reproduced belo\'l, illa1~es
it appear to be a gala time indeed.

The actual time of picl~inG and collecting
becomes a ~le&s8.nt activity in coffee
countries. The viGorous and industrious
lmr::er c£'.n me.!:e very profitable use of
his time. ~!or~cinc: in the open e.ir, in the
sun and shade, is as neerly idyllic as
anythinG the ~eQs~ntry ever e:~erience.

Everyone loo!~s for~':ard to it. It is
somethinG 111"lich a11 1 not too itidicent or
too infe.ntile, ce..n join. The l'mrk can be
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hard or reasonably easy, depending
on the person. Children, the old,
and the wecl: are given preferential
selection of the best trees to pic~.

In so~e ,laces, such as in all nations
of Central Aoerica, school v~cations

are reGulated so the.t children may be
available to help durinG the harvest
season. In cities with streets that
knOll becearss the ~endic~nts are
often furnished trensportatioD to
nearby plantations, llhere they join
in the hnrvest procramne. Hothers
bring the uhole faoily, r::w2::ing nn
outinG of it, with bla~:ets, ~nd IDnts
in the she.de for the youneest 1 and the
gre.ndparents cently picl:ine or sortinG
near-by, to keep an eye on the toddlers
and the littlest l'Torlcers (10, p.J6J).

The selective method of picking as pre.cticed in the
Central Anerican co~~tries is said to result in a more
uniforD, hi~her quality yroduct than that achieved by the
other harvesting techniques, but it also requires a Great
deal more labor input. In Guatemala coffee is harvested
generally durinG the period September through November at
the 100':er elevations and February thrOUGh April in the
higher elevations (58).
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III. PLANTATION COFFEE PROCESSING

The quality of the final product is greatly affected
the techniques used in preparing the harvest~d coffee for
marl~et. Poor preparation can seriously decrease the market
value of the product; after harvesting the cherries must be
freed of sticks, stones, dirt and other extraneous matter.
In addition it is necessary to squeeze the two beans f~om

each of the fresh cherries and to clean off the slimy coating,
sometimes called mucilage or pulp, which surrounds the
parchment shell of the bean. There are tuo distinctly
different methods of preparntion in common use, the l'Tet
preparation and the drJ preparation. Brazil uses primarily
the dry method l'1hereas Colombia and the Central American
countries use the Het method (7, 13, 10).

Dry Method. lilien this method is used, the cherries are
brought in from the field and spread out in the sun on dryin~

areas 1'1hich are often cement or brick slabs. As the sun
and the 11ind dry the cherries, they are periodically turned
to allow uniform drying. On the more prOGressive and better
equipped plantations machine dryinG is practiced, thus
reducing the drying time required from the usual ~-8 days
to approximately 1-2 days. ~iliere dryinG machines are not
available several days of good weather are required and this
is often a problem.

One advantage that is sometimes seen in the dry method
is that it permits handling at the same time of cherries of
different ripeness. This is an important consideration in
Brazil where selective picking is not ~1idely practiced.
Another reason tmy the dry method is often used is that meny
areas lac!{ an adequate supply of the clean Hater l·hich is
required in the wet wethod.

After the cherries ha:n~ thoroughly dried, the husl':s
are removed either by poundinG them or uith the use of a
hullinr; machine. The dry r.lethod usually brings a Im'1er price
on the uorld market than does the wet method.

Wet Method. In Central P~ericD.. this method is more
commonly used e.nd the product is cs.lled 1I1'T2.shed coffee. I: It
1s considered to be of a milder flavor and a generally
superior Grade product; houever, consumers in some parts of
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the world do express a preferen~e for the stronger flavored
coffees produced by the dry method.

The wet method requires e much hi~her capital investment
in equipment and consequently the small Growers oust either
t~ce their produce to one of the lar3er operators for
processine or employ the dry method. Plenty of clean water
is Tequired and the processin8 equipment is often located on
a stream where tlater power 1s also availeble.

The first ste') in the nrocess is the removal of the
outer pulp of the cherries i'li th a pulping machine, the
freshly pic~ed cherries havins been floated from large
receiving taruts directly into the machine. It is important
that the cherries be pulped the same day they are ~ icl~ed, if
possible, or the next day at the latest, to avoid premature
heating and ferment2.tion 't-l111ch l'l'ould affect the qnality of
the coffee. The two IDa.in types of pulpers are the disk-type
and the cylinder type. }fuen using this technique it is
important that no green cherries be mixed in toli th the harvest
because the machine may not fully remove the pulp from them
and th\lS adversely effect the quality of the entire batch.
For this rea.son selective p1cJ:ing is quite i!aportant to the
success of the tret method.

Ne~t, the pul~ed cherries are put into fermentation tanl~s

where the rem2.ininc mucila~e~ous naterial is removed through
enzymatic and becterial action. ~ae fermentation staee
is considered to be the most critical in determining what
the flavor of the fine.l product will be. If the process Goes
too lonl3 and the vineC2.r staGe is reached, the color of the
beans may be a.dversely s.ffected and the :nnr!;et value louered.
The time reqUired for the fermentation process may vary from
about 24 hours to more th~~ two days dependent upon prevailing
temperatures in the fermentation vats.

filien fermentation is complete there is a layer of li3ht
pulp floating on the surface ~hich is removed by drainine off
the water from above. The beans are then l'mshed thoroughly
to remove any remaining~ materials •• This process usually
tw~es place either in a separate washing ~mi~ or in mechanical
washers. .

The beans now have been cleaned of everything but a
thin layer of parchment that surrounds them and they are readY
for drying. This may be cccomplished in the same manner as
the dry method, by e1ther spreadillG them in the sun or drying
croQ1ds or ~ith the use of Dachine driers.
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The final step, efter dryine, is the re~oval of the
receinine parchment with the use of millinG ~nd polishins
machines. This step may be carried out at the plantation,
at the port of export or by the importine country after it
arrives. Host of the coffee imported by the United States
has e~ree.dy been l)olished.

A net'l ccthod of rei:JovinG the mucilaGenous !:latter from
the bee,n liit!: tl~e usc of sodium i1ydr-o::ide solutions is beins
tried in E1 Salvador. T~is technique mx:es it possible to
complete the depulpinc and washinG as a contiliuouS
operation (65, p.l).

Gradine;. After 2?01is11inc, the beans are screened and
sieved and the bad beens ere pic::ed out by ~~nd and discarded.
This is en im~ortent stey because uniform erades brin~ a
premium price on the \'1orld marl:et. Often s:lall producers
are not equipped to do a Good job of ~radin~.

In addition to the physical eradine of the product,
when the coffee is to produce a certain prescribed quality
and flavor, it is also taste tested by me~ Hho he.ve me.de a
career in this field. They become quite e:~ert at Qif

ferentiatinG aDons the m~ subtle differences in flevo~

and assiGning to the lot cf coffee the pro2?er classification
uhlch is ce.lled a l;c11op t; or ;:Y.U'.r:~. s: The SE',c!:s of coffee beans
are ste.2ped l'li t11 sycbols denotinG the cr.op or mar:>:, end e.t
this point the coffee is ready for e:~ort.
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IV. SUPPLY A,i'~1) DE1!AND CO:JDI'l'!OIIS AND PRICES

SupplY

In the coffee see.son 1960/61, total \;orld pi'oduction
nes 3,856, l}OO :"'Ietric tons t l'rhereo.s total uorld e~ort5 of
coffee in 1960 totaled only 2)592,000 metric tons (17, p.46
and p. 56 ) • Altllou~h D. ?ortion of ti-;e non-e::ported coffee
1s consuned by t:le :Jroducina cr)untrlcs, cl~ch of 1t re,resents
ovcr-productiOll !';ith no mar!:et outlet. 1,:1 1958/59 the
e)..-portable coffee out::mt of Centr::-.l ll.":!erica i1C'.S 31~ creater
tha:1 the e.vera~es for the :-c£'.:'s 1~50/5l to 1951;'/55 tend
e:::porte.ble production in 3r~zil increased by 77% durinc the
se.me period (1~6, P.J~).

There has also been ~. shift in the 90s1. tions of re1etive
importance e;noaG the coffee prodl.'.cinG nations in recent
yeers, eith Af:;'~ice. b~Gin~ine to seize Co lar:;er and larcer
portion of the ~rl:et. Por seiTerel ~,ears the i~porte.nt pro
ducers have been Brazil j Colo~bia t EthiopiR, y{e):ico, El
Salvador and GU2.te~e., r8r~:ed in decreasinG order of
importe.nce. The fo1101:1n(; table, hot-reve::-) indicates the
rapidly rising importence or Africa in competition uith
Latln America for the uorld me.r!,et.
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AlfNUAL COFFEE PRODUCTION OF LEADING PRODUCE?S -- LIS~ED ~J
~- .

ORDER OF Ii·iPORTANCE DURING 1 60-61 3EASON THOUS. IIZT2IC TONS
Adapted from data found in 17$ p. 'v

Country 1956/57 1957/58 1958/59 1959/60 1960/61

Brazil 979.3 1t409.~ 1,695.8 2,6l!6.0 1,800.0
Colombie ;65.2 468. ' 462.0 1.:·80.0 l~80. 0
French
\lest Afri ca 95.7 110.0 160.0 ll~4. 2 168.0
UGande. 62.1 79.2 8l~. 3 103.7 120.0
lu1.co1a 31.0 77.1 81.0 100.0 120.0
HeAico 97.; 121.9 102.0 122.0 11l~,0
E1 Salv:?dor 91.3 84.0 92.8 98.1 {"\? 9/ ...~ .
Guatemala 73.6 81.0 80.0 96.0 51.5
Indonesia 59·1 65.4 65.0 75.0 75.0
Costa Eice. 33.8 L}5.6 51.4 51.; 70.3
Ethio!Jia 51.9 57.0 48.0 h5.5 5l~. 0

There are several pri~.ry factors t~:ich h~ve contri
buted to the rapid rises in coffee production by t~·.e Africa:'1
nations (46 j pp.34-35). Of considerable lone-range import3~c~
has been Brazil's attempts over the years to sU:Jportt-rorld
coffee prices. B,y so doing, a protective umbrella was
provided under ~'lhich production in other er'eas could be
profi te.bl~~ undertaken. In the pTe-Har period both Africa
and other Latin American co~~tries benefited and increased
their shares of the world market. Presently all of the Latil~

American countries are cooperating jointly to support 't'rorld
coffee prices, but Brazil still has a major share of the
burden.

There is a need to get Arricen producers to cooperate,
but actually they have been encouracine e=panded production.
These as~ects of produ~tion control are discussed later in
the paper. A..1'}other fc.ctor is t~lat so:ne European importine;
countries are giVinG preferential treat~ent to Africml
producers throuch duty c~d tariff structures.

As the Europe2..J."1 Common i;2.r~:et develops, Europe mny mal:e
more use of its m'm Africen Bnd Asian sourc,es. The ECl~

levy on coffee conine from outside the French zone of
African producing countries uas 9.6% in 1963. In addition
I-lest Germany and Italy have internal taxes equallinG about
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150% of the price of the green coffee. Also of importance
ard the lower waGe levels uhich prevail 1n Africa and the
higher yields of Robusta over Arab1ca 111hich have 2.1ded in
makin~ African plantlnes profitable.

The increased use of soluble coffees in the United
States ~~d so~e other consuming nations has had an l~portant

effect, 11:11ch 1s discussecl in the section on demand. As the
BeLA/,FAO Report r3a:ys, ::The increased competi tlon by non
Latin Americnn produclnc reGions has therefore beco~e an
iI1porte.nt and permc.nent fecture of tI-:e '1"l'orld coffee market.
In the difficult period ahead this competition 1s elnost
certain to becone still stronGer': (46). The SCl!le report
notes that judr;inc from current trends, for the ne::t several
years, Latin America can e=pect its surplus to be at least
one third of total output (46, p.J9).

Demand

Althoueh l'lorld coffee acreaGes bett-Teen 10 46-60 almost
dOUbled, consumption l!aS unable to approach this phenomenal
increase. l<lorld coffee production increased 29;t in the 1957i
58 season over the 1956/57 seasen and 15~ in the 1958/59
season over the 1956/57 season: at the same time werld
consumption increased only b,y about 2% per year (46, p.32).

The demand for coffee is usually considered to be
qUite inelaotic, eSgecially for high and medium prices. One
study indicated that the demand curve is an al~ost vertical
line at hi~h prices with an elasticity of -0.08, lmereas at
one point in the loner ran0e it is -0.5 (49). Hell!1an
notes that the U.S. housel:ife st~rts to reduce purchc::;es of
ooffee linen its price rices ubove ~l.OO per pound and
says that Ii. • • there is so~ethin~ psychol~eical ~bout that
figure': (lOs p.4l9). Conpuzano nas observed thct in the
midsummer of 1954 roasted coffee was s~llinb ~t $1.~0 per
pound and consumer denand was so ~ffected that the !]~rketin5

trade reported sales decreased by 10-12%. 2, p.155.)
Aocordine to ECLA findinGs) the price elc.sticity of demand
for coffee depends primarily on per capita income levels as
well as the ,rice level itself fu~d the ~veragc price
elasticity of demand is estimated to be about -C.2. They
note ft~ther that if this coefficient could be used:
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• • the difference betucen act1~.1

ltrorld lm!,orts in 1957 2.nd t:le t;orld
exporteble crop in 1958/59, some 13.5
million bees, l~ould have been absorbed
by an uncontrolled mar!:et only at
prices between 10 and 15 cents a
pound in New York t if average price
elasticlty were to :rerJain e.t -0.2
over such a !dde rS.l'l.~e of prices
(46, PP.32-3J).

According to the Haternan study, hOllever t l're could
expect the demand to be more elastic than -0.2 at these
extremely low price levels. Research carried out by the FAO
ShOt-IS that demand is more price elastic in the less \>Teal thy
nations for ~rl1ich a ranee of -0.4 to -0.6 ~as found (for
Italy and Greece). Income elasticity seems to falloff
re.ther rapidly e.s per c2.pi te. l~lcome rises. In rtL'1l1inc
re~ression analyses of per c~pite coffee consumption on
price and income e1~sticitlcs for ten selected cOlliitries, a
hiSh correlation (R2 of 0.7 or more) nas found for five of
the countries in this sema study. (Coefficients of determi
nation of 0 ..922 for Ce.n~.da, 0.835 for Finland, 0.32L~ for the
U.S., 0.815 for Gerrnp-.ny e.nd 0.759 for Italy "rere found.
17, pp.3l-32).

The United Ste.tec is by f2.:'~ tr.e t-;orld J s l~rGest m2.r~:et

for coffee, importinG each year 2.cout h2.lf of all tl:e coffee
entering uorld tre.de. Im:Jorts by t:~e U. S. from Af!'ica La.ve
~reatly increased with the gro~~h of the soluble coffee
industry (t;instant coffee U

) lihich m2~~es e::tensive use of
the chee.per Robusta coffees that are produced there.
Durins the period 1955-59 u.s. iBports of African coffee
increased by more than ,'~% while imports of Latin American
"ml1ds'; "rere increasing only by 5% (63, p.16). The U.S.
Federal Trade Commission in 1954 reported that instant coffee
consumption increased from 30 million dollars in 1946 to two
hundred Llillion dollars in 1953, e.nd liinstantU (,'.lpS, l·rl.lich
made up only one out of ever; sixteen cu!ls drunk in the
United States in 1946, had jumped to one out of every four
by 1954 (10, p.426). Research hD.s s~10lm, furthermore, t!:e.t
it t~{es only 0.014 of a poa~d of Breen coffee to me~e an
averaGe 5 fluid ounce cup of drinkine coffee from instcnt,
uhereas it requires 0.027 of a -:ound of ereen coffee per
average 5 ounce cup of coffee p?epared from roasted beans
(10, p.427). T;~is is ~n excellent exen~le of t~e adverse
effects that i~provements in technoloGY Bay have o~ cert~ln

producing reGions. The sharp increases in the ~se of soluble
coffee in the U. S. e.ppear to be levelinc of'r, ho~·ever, in re-

. cent yeers. The Pen American Coffee Bureau lists the fo11o~hl~
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statistics in terms of thous~nds of si=ty ~il0 baes of ~ree~

coffee used for soluble coffee in the U.S. from 1951;. to
1962 (64, p.25).

GREEN COFFEE COnSU:·IED AS INSTANT COPF~E HI TF-E UNIT::::D STAT:'::
. (Thousands of 60 ~iloGr~m baGs)

Year

1951}
1955
1956
1957
1958
1959
1960
1961
1962

Estimated Ccns~ption

of Soluble Coffee

2,003
2,235
3,021
3,205
3,433
3,673
3.827
:3 .8l:·1
3.379

%Increase in
Consamption over
PrecedinG Yea.r

U.3. im~ort statistics over the p~st fel"1 years also
provide an indication of the increasing importance of the
Robustas in the U.3. coffee trade.
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~~TED STATES COFFEE IHPORTS BY ORIGIN -
(Thousand metric tons Adapted from data

Country 1950- 1955-
of OriPjin 1952 1957 1955 1956 1957 19,58 1959

Brazil 612.2 529.8 462.1 594.0 533.3 447.2 633.6
Colombia 255.0 272.7 296.0 273.4 248.8 254.7 294 •.1

r.exico l~4. 9 69.7 72.2 62.5 74.4 72.1 65.2
Guatemala 49.6 49.2 49.0 48.9 49.8 52.9 59.3
Bel(jian

2).4 )0.6 30.8 48.8ConGo 11.9 25.7 23.0
PortuGese

47.6 49.1 42.8 45.2Africa 21.8 Ll·).5 33.8
British East
Africa 12.9 35.3 32.3 27.6 46.0 46.0 43.9
£1 SalvEl.dor 58.9 42.7 51.) 36.2 40.6 4).4 )7.2
French
Africa 1.5 26.2 16.5 31.3 30.8 28.1 23.3

From lookin~ ~t the above d~ta, it does not appear that
U.S. imports from Latin America have been reduced, even
though imports from Africa have incree.sed substantially. The
major coffee importin~ cowltries r8~~ed in order of importance
on the basis of imports in 1959 are: 1) The United States~
2) France; 3) Germany; 4) Italy; 5) Sweden; 6) Canada~
7) Belgium; 8) The United Kinedom; 9) The Netherlands;
10) SWitzerlands 11) Spain~ 12) Portugal (17, pp. 59-64).

The ECLA survey people feel that if the overproduction
of coffee and the underproduction of food in L8~in America
continues, there will be a gradual shift in the relative
price structures in favor of food production, which may
ultim~tely have some effect on resource allocation (46,
pp. 41-42). Indications are that some of the marginal coffee
areas in Brc~zil have e~ready been shifted to the pasturing
of dairy cl'..ttle and the production of other crops. ROliever,
in Centre.l A1aerica there have been felor such shifts.
Transportation, handline end processinc of other crops are
at a cost disadvro1tace compared to coffee, vn1ich has a high
value p:r unit Heicht and is rele.tlvely unperlshe.ble. The
lacl: of c~:perience or ~>:nouledce of cOI:J.I:lerclal B.crlculture
1'lith crops other than coffee e.lso presents Do problem in much
of Central America.
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Since coffee requires a labor-intensive type of culture,
small units can compete on a more favorable basis than they
might in some other types of e.griculturc i such as sUGar cane
plantlne. The ECLA Report has pointed out the fact that
with high coffee prices, internal ~a~~ets in the coffee
producinG countries have developed rapidly ui th ::::rec.t
increases in de~a,d for all food 2~d ~Gricultu~~l co~odit1e:

and noted that, ::I·ir;my of these could be proc.uced in 8.:--e0.5
nOli' IIl2.inly specialized in coffee croning': (46, p. 39).

A question arises i ho,"lever i as to l-ihether these coffee
lands are i in general, ndB.pted to ~he e;rouinc of food crops.
In tIlis respect i Professor Farsons has cade th~ observation
the.t:

• • • the process of adjustment or
accomode.tion, betl'reen coffee and a
~odernized food econo~y would be
chiefly throuGh labor-use 1 rather than
land-use. Coffee t;rol'ring is li!!li ted
to areas with peculiarly ada~ted soi1i
climate and altitude. The best coffee
land is pre-eminently suited for coffee
growinS i and food crops would not
appear to be near competitors -- in a
truly economic sense.*

This is an area of investiGation thet should prove to
be quite important to the Centrel American countries in the
comin~ years as a policy issue.

* Kenneth H. Parsons, ':Tenure and Labor As?ccts of
Agricultural Development in Centrel American Econo~ic

Integra.tion: A CO!rClent on Research in Rela.tion to Policy, I;

CEPAL, riexlco City, 1961 (mimeOGraphed for classroom use ~t
the University of Uisconsin by the L2~d ~enure Center,
November 1963), ?19.
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Prlces

Historic8.lly, coffee prices seem to follotT a t:1.>oom 8.nd
bust t: cycle 1'1hich takes e.bout seven years. Hi th high prices,
there are increased plantinGs, more use of fertilizer and
Dore intencive culture of coffee with result2nt overproduction
and Do dccrense in prices. This In turn brin~s ~bout 2. cutbe.c!~

in ~roduction and later risinc 9rices as ~ reclut of reduced
supply. Thus, the cycle starts aGain. Because of the 18.[;
time betl'reen netT ple.ntinGs 8.nd their reachinc bearine ace t

the lenc;th of this cycle he.s proved fairly prcdictE'.ble
(3, pp.209-2ll). Non-cyclical disturbences are also quite
i~poTtant in their effect on Norld coffee prices. ~1C Coffee
Bureau, in commentinB on the hieh prices in 1954, stated
that:

••• it was in that year that spot prices
reached all-time 11iebs follo"~it:lG the frost
in Brazil in the summer of 1953 and
consequent severe de~ee to a large portion
of the coffee trees in that countrJ.
Reflecting the prospective reduction of
world coffee availabilities, prices of
all coffees rose in the latter part of
1953 and in the first months of 1954
(64, p.8).

In discussine the same situation, Uellman has :ce~orted

that the hi[)h prices in early 1951.:· l"1ere more t!:e result of
unreliable mar:~et information rec;ardin::; the frost in Brazil
in July 1953 a~d thnt c..ctually the frost had he.d little effec"i"::
on coffee production. Althouch the lforld ,rice :'088 from
58 cents a pound to 96.5 cents a pot.tnd for cree"'l ;:<.:1'1'ee, there
l"lere millions of baes of surplus in storace f).nY-_:"~i. Ee
feels that the basic nrobleI:l tras the ID.cl~ of acctJT8.t9 ~:nOl'l
ledee of the supply and demand situatio:1 and enpl-:F.\.sizGs that
coffee does not operate in a truly conpetitive uOTld
market (10, p.420).

In 1954 averaGe annual spot prices for ereen coffee
in New York were close to 80 cents per pound for Latin
American produced coffees. Since that time t~ey have
fe~len ereatly, as is evident from the follOWing table.
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AV1:3AGE Am:UAL SPOT PRICES 1 8-62 ~ NEll YORK
(cents per pound, ada,ted fro:a data in " p.9).

CO\U1try 1958 1959 1960 1961 1962

Brazil 48.41 36 o· 36.60 36.01 )3.96
Colombia 52.34 l!..5 ')'" 41}.89 43.62 40.77. ..
El Salvador 50.17 42.47 41.54 37.93 35.86
Guatemala 49.81 42.62 La.33 37.55 35.83
~lexico 49.93 42.89 41.61 37.53 35.87

This data indicates that the CentrE.l American countries
and Iiexico all receive about the se.me !,:Irice for their coffee,
Hherees Colombian coffee brinGs a hiGher price and Brazilian
coffee a lo'\'rer price on the average. The Robustas from Africa

. ill past years have bro~l;t: a considerably 1m·rer price than
have the Lctin P~e~ican P~abicas. Fo~ example in 1962
African Robustas lrere brinGinG only about 21 cents a pO\U1d
on the averaGe.

In recent nonths, coffee prices have ar;ain risen sharp
l~T a."1d interestinGly enOUGh, Brazili~.n coffee at the present
time is sliGhtly hiGher ~riced than are the t:milds n of
Colombia and the Central laericcn countries. Accordine to
the ~le.ll Street Journal coffee prices are nm'r the hiGhest
they have been since l'~Y of 1958 7 uith ::3re.zili~.n er~des

sellinG at about 50 cents per pound and Colombian types at
about 49.5 cents ~er POill1d (32). This rise in prices of
green coffee in turn has broucht about a rise in prices of
the vacuUI:l-pacl~ed coffee used by consumers (52 and 53).
General Foods (H~.:~"lell House) raised l"rholesale coffee prices
by 4 cents a pound 011 Hs.rch 3, ma.!{in.3 the third four-cent
a-pound increase so far in 1964. The other increases' were
made on Ja.nuary 7th and January 17th. ~na.se and Sanborn and
Chock Full O~Nuts followed this lead and have also raised
their prices.

At the present time a U.S. coffee expert is in Brazil
making en ~~-site inspection of Bra.zil's coffee crop to
determine the effects of adverse weather on that country's
crop. It is anticipated that there i'lill be about a t\'lenty
per cent reduction in production, n~~ine the second lower
t~lan-a.verace harvest in n rou for Brazil. This, of course,
has been the basis of the recent sharp rise in coffee
prices (45).
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u.s. government specialists have announced, however,
that there is plenty of coffee available~ in fact, last
Seotember world coffee carry-over stocks were tallied at
68·million bass. If these risinG coffee prices stimulate
increased plantings as has occurred in the past, we can
anticipate an even more serious surplus problem in the ne~t

few years. Also of considerable importance is the feet that
h1Ct coffee prices in recent years have caused considerable
substitution of te~ for coffee in the United St~tes and so~e

~~l tea plantations ere beinG e=punded in Guatemala, Peru
and ArGentin~ (10, p.426).
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V. PRODuCT! ON' CONTROL

Valorization Schemes

Coffee production has been under various systens of
artificial control for a lonGer period of tine than any
other commodity of lrorld impo!'tance. The first proposal
for the revuation of the production and mar!:etlnr; of coffee
was me.de in 1898 by J.A. Olavarri2, a Venezuelan (6:, p.5).

As early es 1902 the state of Sao Paulo, Brazil, pro
hibited coffee plantinc for severel years. The first
valorization schemes ~Tere simply price support procrams in
~m1ch the state government would purchase coffee on the
"Torld market and store it for later reslle. The program \'Tas
handled primarily by the state of Sao Paulo 1'11 th financial
assista.nce from foreign loans and from the Erazilie.n federal
eovernment. Some of the e~rly success of the valoTization
schemes ~ms due to circumstances other than the government
act1vi ty alone. For example, in the second I":crisis:1 in
Brazil toward the end of the first World Var, Sao Paulo
purchased three million bags of e7.cess ma~(et coffee and
stored it. Subsequently, because of adverse weather, the
hnrvests in 1918 and 1919 l'lere quite SI:lall~ the l'1ar ended
and coffee prices ~lent up. Sao PaulO l'Tas then able to sell
its stored coffee at a Good profit (10, pp.420-423).

In later years, ho~ever, t~e valorization schemes did
not prove so successful and overproduction beGan to pr~sent

& serious problem. Lar~e quantities of coffee Here purchased
for destruction by burninG or dumpinc into the sea in efforts
to lll2.intain the price. It has been estimated that betl'leen
the yea.rs 1931-l94L~ more than 78 million bs.ss of coffee i'!e::ce
destroyed (63, p.8). Throlleh the ye~.rs the Brazilian
Congress has creeted numerous aeencies to address the over
production problem, amone them the Coffee Institute, the
Institute for the Permanent Defence of Coffee, the Conselho
Nacicnal do Cafe (CNC) and the Departamento Nacional do
Cafe (DNC).
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Internation~l Acre~~ents

On October of 15'36 t~:e first Pan-Anericen Coffee
Conference 't'TaS l:eld in Colonaio. for the :!ur90ce of bringing
tOGether the coffee producinG nations of Lo.tin .'uJerica to
discuss l'rhat E<ction miGht be ta2\:en in reGard to fallinG
coffee prices. Up to this tiwe Brazil had unilater~lly

borne the b\.trden of 8.tte~,tiilC to sup:)ort prices tl:rouGh her
valorization scheI!les. ill thouch many propose.ls ~lere dis
C"..lssed, no agreements Here rez-ciled.

Subsequent conferences 't'rere held in Cube in AUVlst of
1937 El.l1d in :!el'T Yorl: in Ju..'1e of 1940, but e.gain no action
\'I9.S tal~en. The First Eeetir.f:j of Foreign ~Uniste!'s of the
k:ierican Republics in 1939 had set up the Inte.r-American
Financial a.nd. Adviso~ Co:mittee ~'11:ich in turn 8.ppointed 8.
subcO!IlIni ttee on coffee to see 1;h£>.-;; action ~i:ht be effected
throuG~1 cooperative effort. The necotiations of this sUb
cOi:ltii ttee culmine.ted in the siGninG ty fourteen producin~

nations and the United St8.tes of the Inter-lbericE'.l1 Coffee
AGreement on novewbcr 28, 19L~·O. ~:is acree:.ent t'l?S r2.tified
a.'1d bece.me effective on April 15, 19L~1.

Undc:r ti1is ['.~ree!!lel1t quotf',S ,·rere cst['.clished for each
of the ,roducin~ count:ries t1').['.t pa.rticipe.ted and tIle U. [).
a~reed to limit i~~orts fron no~-,['.rtici,£'.t:nL covnt~ies to
355,000 baGs a year. Z~e Intcr-i~erican Coffee 30crd
ad.i:linistered the n~:~ecr:ent i'.~C: i:as eI:rpo:~c!'cd to adjust quotas.
Votinc pm,er on t:le BOD.!'d ~ras set at 12 votes for the U. S. ,
9 for Brazil, :; for Colo!:lbi8. e.tid one ench for tllC remo.ininc
12 countries (66, pp.20-22).

tlith u.s. involvcr:..ent in Horle. ~-lar II L'..nd t~1C cutoff
of EuropcE'_n ~ie.r::ets, re.... isions in quotas ,-jere necess!'..ry.
In 19l.JS e.ll quotas ~-:ere abandor.ed and the e~tire ~Greene!1t
,~s ter~inated on Septecter ~O, 1948. At this ti~e the
Inter-American Coffee Co=nission l,-;as formed under the Inter
P~erican Eco~onic and Social Co~~cil of the Organization of
J...,;':lerican States. This Group prcposed, in ~:arch of 1957,
the forna tion of a \iorld Coffee Council to address the
probleI:l.

In October, 1957, Br~zilj Colombi!'.., CoSt2 Rica. El
~~lvc.dor, Gue.te~alD., ge::ico E'.nd ~Iicart'.GUa concluded the
I .!e::ico Acreer:lent;; to tr:,r to ~e01l1nte e::ports for e. yef.'.r by
.101di~1':; be.c~: !x:rt of their crops. In ea!'ly 1958 tl:e
I:-tternational Coffee CrCi'.niz£>.tion l"ras este.blished tIl tIl
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he~d.Q.ue.rter.s in BrD-zil fo!' the purpose of sti::lulatinlj uorld
trade and cor.svzptio~ of coffee ~nd ~o i~prove ~roduction

conditions. In June 1958 en International Coffee Stu~~

Group was established in ~JashinGton$ D.C. ~nd the Latin
Anerice.n producers l:i thin t~1is [ron, ree.ched e.n e;.:port
retention ~~reement for the ~criod October 1958 to Se~tember

1959 (L;.6~ p.J2).

7he Internation~l Coffee AGreement SiG1Cd in 195~ set
up e:.Q)ort quotes fo!' e::>.ch country t t::cse quotas to ['.,~ly

to sales of creen coffee in est£'.olisl1ed mc.rl:eta 'cut
e:~clu.dil1G s2.1es of soluble coffce ['.nd sc.les to nel: carl:ets.
'1'llC E1,Grecment ~ l'!hich e:::)i:-ed in 1960 9 l!aC e::tended to 1961
and. agr:.ln to Septc2ber of 1';62 (6; s 1) .11). 7111 s s~~ort-term
c·3ree~el1t l'ms subsequently e::tended. tl::-ou[':l: !·ic.rch 31, 1963,
£'..nd then for 8.n c.ddl tionc.1 5i:: ~onths or until t11e 10n[;
term I!lter:'lEtional Coffee A::;reencnt approved by tl-~e Inter
national Coffee Conference of 1962 ce~e into force.

To becone effective the lone-term hsreenent required
'r["~tifice.tion by ti';enty coffee-e::portinc cou.r.tries represent
ins at least 80% of 1961 forei~n 5hip~e~ts ~nd by ten
iw;>ortinG countries represe:1tin5 ~:t lee.st 80.:; of the coffee
i3ports for the salle year. The AGree~ent~ ne0oti~ted ~~dcr

t~e c.uspices of the United iJE'.tiol1s in 1962~ is to cover a
five-year period l~stinG ~~til October l~ 1967.

On October 22, 196;:; t~:e United Ste.tes I:ouse 118.ys and
l;ec..l1s Comni ttec ~p~)roved t::e till to i:l~lenent thc [I.cree
~el1t. ?l~e bills ac e,)~)ro\'"cd.i ~;ould. li::::Ji t U. S. contributions
to the cost of 2.dl:linisteri~G t2:e e.crec:1ent to 20? of the
totn1 (34). ?l1e !:ouce su':::JseQucntly passod. the bill Rnd on
Decenber 27t1: s 1963 s tl10 '(;n1 ted Stc.tes reGictered iTi th the
uni ted N£'.tions tl1eir rc.tificc.tio!1 of tr.e A~ree:nent, thus
brincinc tl1e Lc-reement i2~t~ full force (36). ~1e Senate
still must ~:pproYe ti:e AGrcc~e!1t even thouGh tl-:e U. S. he.s
announced ratification.

The Acree2ent is based u~on ~ syste~ of e:~ort quotas
for eacl1 of tl:e pc.rtici~£'..tinG producer nc.tions. ?>.e Inter
national Coffee Council is responsible for e..c.justing these
quotas D.!ld ezaetinc: pene.l ties for nOl1-cG~lJll['Jlce 'iIi th theI!l.
To assist in the e.d.r!inistre.tion of the AGreement I:certificates
of oriein;; =rrust 8.ccompa...YJY 8.11 ship!:J.ents of coffee by members
of tl~e A0ree!:lent l-rhicl~ certify the.t the coffee 1-78.S produced
or processed in e spe0ified co~~try. 7he Coffee Council can
then check these ;;certifieates of oric-in I; for complie,nee
l-;i th the establls::ed Q'.1otc..s. The inportinG mecber countries
aGree to pro2ibit the in3>ort of any coffee from a member
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country that is not accompanied by a certificate.

On March 5, 1964, the Senate Finance Committee approved
the bill authorizing U.S. partici~ation in the International
Agreement. It ap~roved an amendment, however, that provides
that if Congress

• • • passes a concurrent resolution, finding
that there has been an unwarranted increase in
domestic coffee orices attributable to the
operation of the~ Agreement, the President would
forward the resolution to the Coffee Council
• • • and if the President finds the Council has
no' ta~en °necessarJ remedial action' within
30 days after receivinc the resolution, he is
required to post notice of the withdra~ml of
tne United States from the acreement (43).

As a result of current high prices of coffee there has
been buildinc in the U.S. some opposition to the AGreement
comine pri~erily fro~ coffee importers end roasters. At
the time of this writinG, the bill has not yet coDe before
the full Sen~te for ~ vote Qnd Senator Rubert H~~phreJ h~s

announced that it 1-1i11 not come u~ before the Civil Richts
Bill. Some supporters of the bill lTou1d procs.b:Ly j'...lSt e.S
soon not have it come up rieht at this time of risi~g coffee
prices any...·ray (4).

The International Coffee Council has already raised tte
previously set quotas for export in an effort to offset the
rising coffee prices. On February 13, 196L~t the Council in
creased e:~ort quotas by 2.3 million baes (of 132 po~tids each~.
This constitutes an increase of 5% in the quotas. S~7en
producing countries lolere granted inCl'ease3 in tCleir exp(j~t

quotes under this decision. Tr2Y are: Guatemala; Hcndur~s;

the Mala~asy Republic and the Organizatio~ of French
African Producers; Peru~ Fortu3al~ ~rinidad and TobaGo~
~.nd Uganda (25).

As pointed out by the ECLA Groap there l'rill probably
be difficulties \'ri thin the individual countries of Latin
America in carryinc out t~e necessary production control
pr&ctices. ~1ey have noted that there is little prospect
that individual 9roducers tTill reduce their plantincs in
response to price by any~mere near the necessary ~~nitude.

If a Govern.:nent lJr0l;rE'.lIl liere instituted to tc.!~e lands ou.t
of coffee :production, presumably it l'10uld concentre.te ::>11 the
marginal farms. If so, it is esti~ted that an effective
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prosram uhich l'Tould achieve equilibriW!l betl1een supply and
demand and stabilize prices trould require the elimine.tion of
over half of all the present Latin American coffee plantinGs,
and would affect millions of people (46, p.39).

It will be interestinG to see uhat form the a~ini

strative machinery fo'!: limiting production trill t2.ke in t!:e
various producinc countries. AcreaGe allotments tlould
probably brin8 the se.me results as they have in tl~e United
States, i.e. more intensive culture of the better lands D~d

con~inued chronic over,roduction. This problec @i~~t providE
an interestin5 one for field research in Latin Acerica.
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VI. PRODUCTION EFFICIENCY AND LABOR

Inefficient Production Technioues. -
Although low productivity is considered to be a major

problem of coffee production in Latin America, very little
attention has been paid to the relative efficiency ~!ith which
coffee is produced in the various countries. In the coffee
survey work in Colombia and E1 Salva~0r the ECLA croup found
that primitive proiuction techniques were practiced on a .
large proportion of the coffee farms. Although El Salvador
is considered to employ the most ~dvanced methods 1n Latin
A!:lerico., even there little attention is civen to the use of
fertilizer, disease and pest control, soil cOl!servntlo11 1 etc.
About 50;; of all coffee far::ls in ::J. Salvador have less than
one hectare (2.5 acres) of productive plantinc each, ~1hich

mattes 1t u. • • extretlely difficult to e.pply efficient
techniques. • • u (46, p. 36).

In describing conditions in Guatecala mletten lists
five factors as being qUite important in e~lainin~ the in
efficiency of coffee plantation operations in that country
(11, pp.127-129). Absentee ol'mersh1p 1s seen as a Iilajor
problem in that managers are seldom uel1 trained 2~d h2ve
often come up throuGh the rames from laborers, knowinG little
of scientific a6riculture. In Guatemala only about 10-20%
of the large coffee plantation o~mers actually live on their
plantations and direct operations.

Another factor is insufficient ca~ital and a reluctance
to reinvest profits in production. Plentiful land and labor
for exploitation is also noted as being important in the
effect it has had on reducing efforts to attain maximum
productivity per man. Also the fact that about 85 or 90 of
tl:e coffee plantations \·rhich occupy some of the best coffee
soils he.Ye been inefficiently run by the government since
their e~ropriation fron Germans durinG t.forld lIar II. The
last factor nhich Uhetten lists is the preve.lence of
primitive production methods and the lack of research to
develop and adopt im~roved techniques.

ContributinG to the Slot'l adoption of improved tec~
nolocy, as pointed out by Coyner, is the ezistence in
Guatemala of hi~l duties on ~T imports of necessary
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aGricultural production comcodities. She states that
t1Practicclly all iI:lported items which far-::::lers need are
subject to e=tra levies in addition to ioport duties. only
unmi~ed fertilizers are free of both cust~~s duties and
other levies'; (59, p.l27). It should be noted, hal·lever.
that the Government has realized the itl?ortance of insect
control in increasinG coffee production ~~d h?s removed all
restrictions on imports of insecticides in order to encour~~e

their e~~anded use (59, p.ll). Coyner substanti~tes ~~ctten's
observation that most of the Olmers of coffee ~le~tction8

live in the ·city exrl leave the operation of the plantation
to e hired manaGer.

1f.bor and Lebor Costs

Coffee requires more hand labor than any other large
scale agricultural enterprise in O'latemala. Plantations are
·cleared of brush and undergro~~h several times a year Qy
hand and the selective pickln~ system also requires going
over each tree several different times ~t harvest. The
usual eI:l~loyment practice is to keep a minieum number cf
permanent lEl.borers on the ~lantation and to su~plement

them -:1i th temporary labore:-s at the 1>ea!: seasons. The
permanent laborers uSUE.lly receive a sIDSll plot of lend for
c;ro\t'~inG their subsistencp crops and t~jey are also furnished
with livin8 quarters.

AlthouCh coffee is the main cash cr'Dp in Guatemala,
much of the agriCUlture is of a subsistence type and is
carried out on many s~l faros priwarily olmed by Indians
in the Central Highlands. This area hae become densely
populated and many families now have too little lend to
support themselves. Therefore t ID.arlY of t:~ese sr:mll holders
supplement their Olm production by hiring out as seasonal
labor on the large coffee, sUGar ~,d banana ?l2Ltations.
Coyner has observed that "\l.e-ses 2.re lOll and payments in
kind (corn, beE~st etc.) ~re ~ore im90rtant to the laborer
than cash;: (59, p.10). Although. mechanization on some of
the other plantation crops such as cotton and bane~s is
taking pla¢e fairly rapidly, the production of coffee is
still primarily by hand.

Bea~ont and Fu}~oa (1953) estimated that harvesting
costs in Guatemala 1'1ere 41.4.% of the total costs of pro
duction, uhereas in Brazil w~ere the cherries are flailed
from the trees rather th~ beinG harvested"by selective
pickinet hervestine coets ren only 13.5.% of the total costs
of production (10, pp.367-)68). Throughout Latin America
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It has been estimated that total labor c~sts constitute
over 70~ of all current operating costs 01 coffee production
(46, p.37, footnote 12).

\·lernimont has seen a problem in tt.e fact that in many of
the Latin Americal'! cOtmtries a sur!Jlus of inefficient'.y used
r~lral labor hE',s been l'.ttrccted to the (' i ties. AIthouC;h this
increases the sUP3?ly of che~;p labor for the rnanu.facturinc
l::d.ustries ~ it also creatly increases the problem of providint;
r.n ndequo..te food SUPi'!Y. Ttese rurE'.l laborers \"':10 have
LilGr~ted to the cities to see:: eaploJiJent no loncer h2.1Je
access to a p~.tch of l~.nd uhere they can ero;", subsistence
cro~s. ;:Tl-:.us the coal of self-su.fflciency in bcsic food
stuffs, nt le2st on n recional ~~sls, ~~ be ~ore f~,d~ental

to the lone-tcrm industri.~l proc:re~s of ktin :uacrica t::8..."1
ne,-! auto1TIl'.t1c r:ac!~ines for fl'.ctcries ••• ': (50).

n1e ~101e area of cost studies of intensive versus
e::tens1ve coffee farra mro.nasei.:lent 1s an }~3?ortant one, tl"'.c
surface of t":111c11 has only been scratched in Latin P~erlca.

It is becominc increasincly important to undertE'2:e en a~sess

~cnt of present and e=pected future labor su"lies, t~e

quality of the lebor force, its productivity and its cD~n~in0

status. Such data is essential to the decision ~:1n0

process. For e::ample, does selectlve pickinG as prp...cticed.
in Guatemala yield a hiGh enou~~ premium on the final product
to be economically justified? :Jo".lld it be profitable to
Ct1C2Ce in l1ides~i)read use of c01lli:lerc:'al fertilizers,
lnsectic~des, Decl:anization a.nd otl~er i!ilprcved technolo:sice.l
~ractlces? Are th~ o~mer-opera~ed coffee plentations
r-ctually :::lore efficiently and ,P:"ofitably run, and if so, hOl-T

::uch morc so? If 2.n ['.bsentee-O'l-mer sy-stew is to be ?racticed,
::culd it prove ?rofi tE'.ble to Lire a Hell-trained pl~ntation

:1~.:er end "{Je.y hin ':l1e s!'.lar:r necessarJ to attrE'.ct l~iI:l?

•.:ese are jttst a feu of the questions t11ct need study.

In both El Sclve~or ~d Colo~bia t~e ZCLA coffee curvey
found 2. stronG ~ositive cor::·ela.tion betueen labor i:1?UtS
C'.::d yields of coffee -oer ~1it of lend. This survey shot"ed
~:-.f!t in E1 Sclvador, l-:it~; a Iaoor input of 300 I:U'.r./~:ours or
~ess ,er hectare, coffee yields averaced 146 !ci1os ~e~

:.ccte.re, l1heree.c "Hhen ::lOi.~e than 2, 000 D~n/hours '!~ere t'.ppli ed
;;er hectare, yields c!i~bed to an c.ver['.~2 of 1,050 ::ilos
per l1ectare (65, p.12l). These hi[;1~er yields 't;ere not
~ssoclated ui th a uniform incre~.sc in ty::>es of nor!: ~erformed.

It 1'1aS found that on the Ir.'.:>rc Ie.bor intensive plantations,
C:-eater attention y~oportionally r2~S £;'iven to improved
prectlces such as fertilizer, erosion control, plant
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protection, etc. ~1e study erou, arr17ed ~t t~e concl~n~on

that in countries li~:e Cl Salva.dor 2.S lonG e.s u....ldare::.ploy::c:1t
e~lsts me~im~ productivity per unit of area under coffee
cultivation should be a coal rc.ther tl:e.n na::lctlJ:~ :>roductivity
per man (65, p.123).

In lool:inc at the s~..:ne probletl of lo:"~ :>roductivit:r,
Uellman concluded t~:e.t the coc.l should :Je to !!~::1:l1ze t~:c

productivity of the lndividu2.1 coffee tree ultt tl:e t'.se of
less land and labor and noted that production efficiency
of coffee would have to be increased in order to co~pete

with the le~s ex,ensively Grolm tea. Since coffee ,ro~~ctior.

and prices run in cycles, laborers are ,aid ~ore ~men p~ices

are hieher and there is [;. Greater need for le.bor. Eo::ever)
labor "laces are more ;;sticl:y:: dOt'm~"Tard e.s coffe~ prices
decrease and the coffee nl~nter finds that he must develo~

lm'ier cost production t::;!-OUG:1 tr1e use of ir:9roved tec:""'.~oloC'Y
if he is to rena-in in o!)ere.tion durine the yCf'.rs of 1o~rer

prices. lie hires fet"ier 1['.'uore'1's but pe.ys then ~ore and uses
better practices (10, ~,.~25-~29).

Input-output studies sioilar to the ECLA/FAO stc.d.j'
and tied to costs of ?roduction and returns on investzent
are needed in Guatc ?~s.
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VII. SOH~ GSNERAL COUHENTS ABOUT GUATEi~l-: COFFSr; ?RODUCTION

Historical Th?cl~~round. &"l early study of coffee pro
duction by J.H. Walsh reported that Guatemala :' ••• produces
the finest, re~J~ine in intrinsic ~erit Nith that of ~.~

var1ety grolrm u (8, p.163). At that time he observed that
the "Coban'; variety crot-m in the Coban district rivalled
or excelled all other varieties ~ith the next best coffees
in Guatemala being gro~m in the Costa Chica and Costa Grande
mountains.

In the period 1906-1910 Guatel:W.la \'1e.S the llforld 0 s
fourth most im,ortant producer of coffee 7 after Brazil,
Venezuela and Colo~bia. In about 1340 Central American
countries beo;·.l1 shi~pinc coffee to the United States ~ the
imports by the U.S. in that year fron Central America
amounted to less than .10 per cent of the total from all
world sources. By 1911 U.S. i~~orts fron Central Anerica
were about 6 per cent of her totel coffee ioports (16, p.13).
Even then coffee tras the principal cash crop of Guatemala and
the number of plantations were continuinc to increase.

Graham reported in 1912 that the sCD.rci ty of labor
n••• has been and continues to be t~e main obstacle to a
more rapid increase in the e~tensive lands so well suited
to the grol1th of the tree. It is estimated that the catherinG
of the crop at the present time furnishes employment for
about one-hEl.lf the popule.tion" (16 7 p.ll-O): At that time the
majority of the coffee plantations were located in the
departments of Amatitlan, Escuintla, Sacatepeques,
Chimaltenango, 30101a, Suchitepequez, netalhuleu,
Quezaltenanc;o, San Harcos, Iiuehuetenango, and Alta Vera Paz.
The cultivation of coffee in Alta Vera Paz Nas largely
controlled by German and American settlers. By 1943
more then one-fourth of Guatem8Jaos coffee production was
centered in the department of San Marcos and almost sixty
per cent in the three departments of San Harcos,
Quezaltene~Go e~d Suchitepequez.

Prior to ~Iorld :lar II almost cll of Guatemala vs nro
ductlon and e~ort of coffee Nas under the control of· foreign
ovmers. Uylie re~orts, for exc~ple, that in the crop year
1935/36 si:::ty-four per cent of the coffee e:::ported l';as under
C~rman control: eiGhteen per cent under ~ericBn control;
'seven per cent under the c~~trol of the Netherlands; British
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control four per cent~ end other countries two per cent; and
under Guatemalan control only five per cent of the total
(56, p. 201).

Durine Uorld Var II Gerean holdincs Nere e=propriated
by the Guatemalan government and operated under Sto..te control
as national faros. DurinG the Arbenz adDinistration m8~ of
these farms were split up into s~ll farms for l~ndless .
uorkers under an aGrarien refom pror;rC'.l:l. Follo~Tin~ the
overthrot'T of the Arbenz reciue, hOl-TeVer, tl1ese farns "rere
ta1~en bac!~ by the Government.

In 1962 Guatemala e=ported 745,972,000 baes of creen
coffee (60 ~ilo b~es). Of this total, the United States
toolc 48.1% and Germany 27. 7'fb. Before \-forld He.r I Germany
took about 60~ of Guatemala:s coffee e;~ort but since thet
time the United States ha.s been the principal tlarl>:et,
although Germany was again qUite important for a period in
the 1930's.

One problem in Guatemala has been the holding of un
cultivated le.nd by large land-mmers. Hany of these large
holdings have been handed dOt-m from orieinal grants by the
Spanish crot'm. A decree in lIarch 1956 to encourage the
developmer.t of idle land by its o~~ers provided that each
Im1doTmer uho had over 208 acres was required to file a
statement recardinc la.."1d type and use-Ce patterns. :11thin
a one or tuo yenr period., depending on hOlT the land '\'1as
classified (five cla.sses tlere set u~ accordinG to soil type,
topoGre.phy, t':ater and accessibility) the Ot'mer t'Tas required
to brine the idle land into production or be subject to a
net'T lo.nd ta..,""=.

Production Areas. The tuo prin~ipal coffee production
e.reas in GuateI:W.le. are the Pacific Piedmont ('.nd the Coban
region of Alta Verapaz. nle Pacific Pie~ont area is a
narrOT'T band alone the southern slopes e::tendinG from Ne=:ico
on the T'rest to the depe.rtr=lent of Se.nte. nOSo. near El Salvador
on the east. It is in this reGion that most of the coffee
is erot'm. n1e Coban reeion of Alta Vera~az is located in
the north central part of the country. Although the
majority of the coffee is produced in these two reeions,
there is some coffee produced in all of the departments
e~cept the Peten and Totonicapan (11, p.125).
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Host i.C'.r~e-sc!'.le cO!l!llcrcial fD.rminr.; ot~1er thc.n coffee
is carried on in tl~e Pacific Cop.~t[l.l loel.c.i1ds ~r:lere tl~e la.."1d
lies flat enou'::l to allm: irrication a~d t~le use of I!lec~...c.l:ized
equipment. It is estinated thet ehout 16.2 million acres
(62;0 of the total lend aree-.) 2.re in forest in GUD.tenaln and
about l2.~ million nc~es are co~ercielly productive (59~ p.6).

Coyr.er re!Jorts t:1at most of the recent e~9~.nsion in
E"0ricul turE'.l production l1e.s been on the uestern slo~es of
the central mountain ral1[;e ~ but 8.lso notes that there 2.re
laree land arees suitable for expanded ~ericultural production
in tropica.l 10l·~lands. l·;U2erous fl.uthors h2.ve also suce;ested
~~t Peten holds ereat potentiel for development in f~ture

ye~rs as transport~tion and comnunicatior.s systems are
improved. ~lere appear to be excellent future possibilities
for bot~: a profitable loc::;in.:; industry e.nd food production
&fter the lend is cleared (59 t ,.1).

FG.r!l1 Si z.Q.. 7he cens1..1.S of 1950 S:10~'!ed that the ::ledian
f~.r1:l size in Gt1.c.ter:lC'.lc. HC.S only 3.9 e.cres e.~d t~le ~c.:'.n size
26.3 c.cres. T:-:.is s~:c~:ed dist::::'i bution reflects the i:1fluence
of tILe l£'..r0'c yl['.~tc.tiol1::;. T~lC cei1S~S ~lso re,,...calcu t:1E'~t

appro::i:JD.tely 57 ~er cent of GU&'.tec[I.lc. 7 s coffee :-:c.s bein~

produced by ~bout 5 1/2 per cent of the ferms~ cC'.ct of uhic~

produced more t::c.n 200 bc.~.. s (c:uintc.les) ?er yec.r. For c.Il
types of fc.:'oin.::; it EO.S fot-\!";."':" t:1[".t only 2 :?c~ cent of
Guotenala's fG.r:l o:)erc.tors >.D.d f~-rms lar-ce:- thr-.n 111.5
acres, but thr-.t tl,esc p12.:1tations cO:l::?rised 72 )er cent of
the totcl fo.rI!l If'-Yld.

T'(}ese le.r.:;e plante.tions are oriented. touard the !Jro
duction of cash cro)s for e:~port. In 1951:., e.ccoriiTIG to
t-nletten, 911.2;; of the value of 2.11 Guatemale.n e:~orts ue.s
represented by t~1e four crops of coffee, bO.nane.s ~ cot tor.
and he~y. Coffee alone accounted for 77.5 per cent of the
total '/alue of e::ports in tl:D..t year (11, ~.85). Hhetten
has o.lso made t!:e obser-vution that plantation 2.griculture as
i. t is ~)rC'.cticed in Guatewo.la. is :-rasteful of' le.nd because
most :;;>lantations encompass b!.uch more land t:~e.n is used for
productive ?urposes (lIt p.125).

£Qffee P~oduction and Value. In t~e ero? year 1961/62
GuateDalc.'s e:~)ortable Droduction of coffee totaled
1 t525 ~ 000 si::ty-~:ilo bc.Gs of c;reen coffee uhich represented
a total vC.lue of :7[: ,03~:·,000. As noted earlier 1:1 this
paper the United Stc.tes too::: 43 D 1 per cent of Gu~teDalC'.g s
total coffee ::?roductio~"1 ar:d ZUro::,>e too?: 46.9 per cent. Of
the European i:lportej.~s, Gcr:lcnJ~ l!c..S by far the best
customer, talcins 27.7 per cent ~ follOl'red by the Netherlands
With 6.5 per cent (64, appendix pp.49-95~.
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VIII. I!·1?ORTAHCE OF CO?P:CE TO 'i'!:::: U~'1ITED STATZS

Coffee vies fro:l yce.l~ to year Hi tl1 petro1etw. as the
I:ost ve.1uf'.ole of ell t:1C United States 9 i:1Dorts. In 1$'53
~;est reported ti:nt the a~luD..1 vD.1ue of lJ. S. co!'fee i:l90rts
lr£".S a:)pro::iLle.tel:t 1. 5 bil1ior~ do11c.rs end. tl:at the coffee
industry in the United St~~es i~clu~inc ,rocessin~ end
distribution tiD.S estioD.ted to ~Je n 2.5 billion c.olln.l~ industI"'J
(51). In 1962 the United States i:ill)Orte1 ;989,6L:!:,189 iTorth
of creen coffee [".lone. ?~e per c~?itn co~suw~tion of coffee
in t~e United States affion~ the civlli~n po,u1ction ten
yes::s of nc;e or older lrc.s 20 .l~ pou.Y)ds of ,:reen coffee e.nnua11y
(U.;., e.ppend.i:: p,.49-95). In 1958 it l'~as esti:::lG'.ted thnt
cre2~in~ aGents used in coffee in the u.S. accounted for the
~nnunl consv~?tion of 300 ni11ion callons of d~iry products
h[".vi~~ a value of about one-third of a billion dollars
( 51, p. 1 50~~ ) •

Of pRrtieul~r interest to the United States is the fact
th~t ~bcut forty per cent of the doll~r ~arninGs of Latin
J~crice.n coffee e:;::pol~ts nre in turr: spent on U. S. products.
It is, of course, f'. Hcll ::no~m fe.ct that Lc..tin .LTJ.erlcD. pro
vides [Y. cood r:l£'.:r::et fOl~ our J:!e.nu~aetured products. 'The
I22.G~1i tude of l!. S. ::::.c;riculturnl eY.})orts to Lo..tin !~erlce.n

coffee producin~ r:etions is not s~ch 8.. uidely reco:nized fact.
A s"Cudy by AdGoc~: has sl-:oucd t:~o..t t~:e La'cil-. lU':ieric.:m coffee
O.~o:~inc countrie:; :Jl~ovided a I:l2.r::et for t::irteen per cent of
all u.S. o..Gric~ltur21 ?roduction (21~ p~.~O-ll). The
forei~ ear~incs received by the L3t~n 6~cric~n cO~ltries, as
a result of coffee c:~)Ort3s 8ti~ul8..te the deoQhd f~r increased
food con::;lr::;.ption c.t e.. L:uc:! faster l~~tc t::an t1":eir dO::lestic
food produe tio:'} C2.n ::eet. '=-:.i3, cou~led. 1~i th increasinG
popul~tio~, pro\ides G'.n c:;~2ndinG na~:et for U.S. and
~~rope2r. 8..~ricultural products.

~he Adcoc:: study revef'.led tb3.t of the total E'~oU11i

Droduced on U.S. f8..r~s, t~e pe~cer.taGes e:~or~ed to coffee
proc'tucinG Lc.tin l~:lerican co~tl~ies l·Tere as f0l101';S: c.ried
uhole I:lil~~, &5.:;; dried beans, 70%~ ID.rd a:1d edible te.llol1,
Je;'i: rice, 36.%~ 't·:heat flour, 35;-;~ eVE'.!>crated I!li1!~ and non
f~~t !lill~ solids, 25;;~ l-·heat, 12;;~ butter, 11;;: Nld «3rains
other the.n 1·!he2.t, 7ft (21).
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In lS62 the value of U. S. iI:l:)o~ts froo GU2.tenc.lo. '"8.S

..62.7 millio'n <l:ld the value of U.S. e:::::lorts to Gu£'.ter:if'.lD. ~:c.s

:J6l.0 million, shm·rinc e.n ul1fe.vor~.ble b2.lance of trade of
~Jl. 7 million. Over the t!irec-~·ear ,eriod 1960-62 9 110~~ever 9
~he balance of trade hcs totaled only 0-.2 oillion. ~it~
E1 Salv~dor9 for the same three-year period 9 t~e U.S.
shouec.l 8. fE'.vor~.ble balance of tro..de of :plus -, .. 5.4 million
E'.nd l'Tl th Costa Rice. plus ::~2l. 2 oillion. TI'1e balo..nce of
tr-ade for the same period vIi th He::ico 'W1S plus 08L!-l. L~
~illion (64, p.74).
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