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INTRODUCTION

The following paper does not represent Primary research,
but ratiier a survey of some of the literature relating to
coffee production in Latin America, with an emphasis on the
Central American area. The purpose of the paper is to
provide this student with baciground information concerning
coffee production practices in Guatemala, for use in future
field research there under the auspices of the Land Tenure
Center progran.

Although the proposed field research would be concerned
with the economics of coffee production,; it is my firm
conviction that the underteXins of such a study is greatly
facilitated if the researcher has 2 basic technical under-
standirg of the production process of the crop under
investigation nrior to eaberking upon the economic study.

It has been observed that an abllity to converse knowledgeahly
on the agronomic and horticultural aspects of the nroblem
are cften a good entree to other lines of inquiry.

For these reasons, this ps er will reflect research
almed not only at gaining basic insights into some of the
econcmics of the coffee industry, but also at building a
foundation of technical information regarding coffee pro-
duction and an understandingz of the historical evolution of

coffee into prominence as Guatemala’s number one export
cIop.,

~Russell H. Brannon, April 1964



The history of the discovery and subsequent movenent
of the coffee plant throughout the world is indeed an
interesting story, full of intrigue and mystery, but on
upon whose main points most of the experts seem to agree.

The coffee plant has been used in Ethiopia throuch-
out recorded history. Botanists are in ceneral agreenent
that the nlant is indigenous to the hishlands of Abyssinie,
Sudan, Guinea, and Hozambique. Althouzh some few neovle have
centended that coffee was indigenous to the Americas,
Hellmen says *, . . All botanical evidence carefully gathered
frcm both hemispheres; shows that coffee did not come to
Anmerican shores without the well-authenticated nand of man,
and, at the earliest, in 1714% (10, ».30).,%

The use of coffee spread from Ethiopia to Arabia,
reaching there probably about the 13th century (though some
authorities place the date as early as around 575 A.D. for
its arrival in Yemen). From Arabia coffee soread outward
from the port of iocha, and even today the particular type
of coffee from this area is referred to as “mocha® or *moca. ¥
Arcb traders carried the use of coffze to Persia, Syria, and
then to Cairo zud Venice, from whence it went to Constenti-
nople. The use of coffee was first intrecduced to Eurone
around the middle of the 17th century, and soon it becane

a fzvorite driniz. Coffee houses snrang u»n througnhout the
world and became the mesting place of the intellirentsia of
many nations. The first coffee house in Englond vacs started
by a Levtanese in 1659, and & sreat import trade soeon
developed to support the groing coffee house trade. In
1688 an Englishmen named =dward Lloyd started a coffee house
in the Royal Exchange, where he also kept track of snip
movenents and other commercial information. His small ceoffee
shop eventually developed into the now famous insurance firm
of Llcyds of London.

¥Numbers in parentheses refer to the bibliogravhy
printed at the end of this report.
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Up until about 1800, Africa was the world’s only
coffee nroducer of any significance. In 1712 the Dutch
presented King Louise XIV of France with 2 single coffee
tree as a royal gift in recognition of his nart in bringing
roout the signing of the Treaty of Utrecht, wvhicl: brought
peaceful settlement to the disputes which had been pleguing
the area for so many years.

Thls tree (Coffea arabica) was turned over to a young
French professor with instructions from the king to study
it, care for it and submit 2 report on his findings. This
tree was housed in a greenhouse especially built for it,
the first ever constructed in France. The tree did well
under the care of Professor Antoine de Jussieu, and King
Louis decreed that seeds from this original tree be
introduced into the French holdings in the West Indies.
Tne T™.ceh also cerried coffee to Java, Sumatra, and other
islanos of the Malay Archivelago. Coffee was introduced
Into Indies about 1700 and to Ceylon soon afterward. Spanish
mnissionaries tool: seeds to the Philippines from Java in
1740, a2nd at about the same time the first coffee plant
was grown 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 throush the efforts of 2 young Brazilian
envoy to French Guiana, Francisco de Melho Palheta, who
charmed the wife of the French Governor of Guiana. Since
the export of coffee seeds or trees was forbidden, she is
sald to have presented the young envoy with ¢ large bouquet
of flowers upon his departure, which contained gifts of both
seeds and plants of coffee buried in the bouquet.

Coffee made its way to Cuba, Puerto Rlco, Mexico 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 production earlier and bore more
heavily, but didn’t live very long. Later plantings were
maede under shade with better results. Today there is
considerable controversy between the proponents of sun-grown
versus shade-grouwn coffee. These aspects will be discussed
in later sections.

Many authorities feel that almost all of the present
pProduction or Arabica coffee in the Americas is from seed
Produced from that single trees which King Louis XIV had
grown in the greenhouse. This would account fox the
extreme homogeneity of the trees even now being produced.
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There are today over f.fty countries which produce some
coffee, and it is estimated that 7 to 9 billion trees are
under cultivation, with Brazll producing about 40% of
total world coffee supplies. The American troplcs provide
an estimated 87-88% of total world supplies.

. Some of the factors contributing to the emergence of
Brazll as a primary world coffee producer, other than ner
natural endovments of favorable solls and climate, were the
development of the beet sugar industry in Burope, following

. the Napoleonic Vars, which threatened Brazil'’s sugar
industry. In addition, coffee production in Asia and Africa
wvas serlously attaclied by the destructive coffee fungus
Hemiliea wvasatrix; 3razil'’s cotton production industiry was
threatened by the emergence of the United States as a major
cotton producer; and the mines at lilnas Gerais vere
approaching exhaustion with the result that a large slave
labor force was belng released for other ent:arprises

(63, p.b4).

Today, in world commerce, coffee 1s ran%ed as number
one among the "enjoyment goods®, being more important than
alcohol, tea or tcbacco. It ranlis znong the top five nost
important agricultural commodities in international world
trade along with cotton, wheat, sugar and wool. During the
years 1952, 1954 and 1955, in the vorld exzport trade, sreen
coffee was surpassed in inmportance only by petroleum productc,
As Wellman sums up the situation, coffee %, . . is of
paramount significance as a world crop. It is of such
consequence that it needs to be understood by the economists
who deal with international relationships. It has serious
volitical influence, both within countries and inter-
nationally® (10, pp.2-3).



IX. AGRONOMIC ASPECTS OF COFFEE PRODUCTION

The Coffee Plant

Although the genus Coffes is made up of possibly a
hundred species, relatively little work has been done in
sclentific botany on this plant because it grows in the wild
state in dense jungle and is quite difficult to study. The
most important species of cultivated coffees are C. arsbica,
C. canephora, C. liberica and C. excelsa, ranked in the
order of their importance. Arazbica and Canephora (often
called Robusta) are far more important species than are the
latter twc. In the Americas, practically all of the coffee
grown is of the Arabica type, with Robusta- predominating in
Asia and much of Africa. Therefore this paper will be
primarily concerned with Arabica rather then with the other
specles, although they 11111 be discussed to some extent for
comparative purposes,

The Arabica is a heavy bearing plant vroducing very
aromatic beans which generally command a higher price than
do the other species, 2nd has smaller leaves. A »ound of
Arabica coffee contains about 1200 dry seeds as compared to
about 1600 dry seeds in a pound of Canephores and about 300
to the pound for Liberica (10, p.69. It should be noted
that this is Just zn averapce estimete and will vary con-
Siderably. Uellman, himself, at another place in his
book lists these weights as being 960 ver round for Arabica,
1000-1200 per pound for Canevphora and 700 for Liberica. )

It was estimated in 1957 by the Foreign Agriculturzl Service
of the Unlted States Department of Agriculture that world
commerclal 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 knovm by the neme of "“Brazils® in world trade, where-
as the coffee from Colombia and the Central American pro-
ducers are called “milds.” Historically, the "milds" or
Colombian types, as they are sometimes called, have com-
manded 2 nrice advantage over the Brazilian grades, In
recent weeks, however, the “Brazils® have climbed sormevhat
above the "milds” in futures trading on the New York Coffee
and Sugar Exchange (32).
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The elevation for good growuth of Arabica i3 found to
be about 2,000 to 5,000 fecet. !hen properly »runed the
trees are kept to a helght of about five feet: if unpruned
they will reach a height of 20-30 feet. Usually sbout 680
trees are planted to the ecre.

Uithin the species Arabica there are many varieties,
and in Guatemale the Typica veriety is currently beins
replaced by the higher yielding Bourbon variety. The
lorgest program of coffee breeding work on Arabica coffee
has been carried out 2t Campinas in Brazil with the most
important strains developed there belonging to the ¥lundo
Novo." The best strains of Bourbon out yield the Typica
variety, which it has largely replaced, by as much as 2 and
1/2 times (1%, p.160). About 507 of the coffee production
in Guatenala 1s now estimated to be from the higher yieldinsz
Bourbon variety. The ¥*ifundo Novo® selection appears
genetically to be the result of a chence cross of PRourbon
and Typica which was selected by an observant Brazilian coffe:
fermer. It is estimated that Brezil has replaced about 857
of her Typica production with the New Bourbon varieties and
almost 211 new plantings in Costa Rica ere of this variety
(10, p.11%-115). & good way to distinguish between the
Typica and Bourbon is that Typlca has a bronze coloration
on its young tin lecves.

The Arabicas are largely self-pollinated, havinz a
heavy pollen such that even under dry windy conditions it
is estimated that there is less than 7-973 crossing. Under
shade grown conditions the crcssing is probably even much
less than this. This is an impnortant factor, in that
homogeneous production results from reproduction by seed,
whereas in the Canephoras, the plant is primarily self-
sterile. Since the Arabices are growm primarily from seed,
a seed selection program is importent to the maintenance
of high ylelding stands of trees.

Hrigley reports that YA survey of coffee in Ceylon in
1921 showed that practically half the crop came from 10%
of the trees, and that 709 of the trees that were poor
bearers contributed only 313 of the cron® (14, p.1l51).
Although coffee can be propagaged vegetatively, this is
not generally done. Research in this type of propagation
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may hold.posslibilities for the future.®

Although the Arabicas ere preferred in the market
place for taste and aroma, they are probably more difficult
to grow than the other species. Robusta is much less
susceptible to rust and pests, and it is also much easier
to transplant without resultant root demage. The coffee
plant flowers after the "blossom showers®, with only the new
wood of the tree producling blooms. For Arabica, the ratio
of fruit to dry bean is about 5 to 1. When ripe, the
cherries of Arablca tend to drop off, whereas in the case of
both Canephora and Liberica, the ripe cherries remaein on
the tree.

The time required fron flowviering date to harvest is
greatly affected by both a2ltitude cnd temnerature., In nost
of Central Americe, this time period m2y vary from about
seven nonths at an altitude of 2,000 feet to eight or nine
months at elevations of 4,500 feet or more. Illost coffee in
Guatenala grows at elevations of 2,950 to 3,300 feet, but
it also grows from 980 feet up to 6,100 feet (59, ».1lLk).

According to VYellmen, the first cron is usuclly pro-
duced from Arabica coffee trees in the fourth yezr after
the seed is planted (the third year the tree is in the
field), and comes into full bearinz from the sirth or
seventh to the twelftih or fourteenth years, uith nroduction
not dropping off avpreciably until the twenty-fifth to
thirtieth year. (See, however, L6, p.36. This study
lndicated that in Salvador and Colombia, as trees passed
thz age of 10-12 years, average »nroduction gradually
decreased, thus increasing average production costs to the
point where maintenance cf the old plauatings ceased to be
economically feasible.)

*While serving in Thaiiand with the AID llission, I had
an opportunity to visit the coffee worlt being cerried out
in South Vietnam under the d:rection of Mr. Dan Levandowusky,
AID Tropiceal Forticulture Advisor, and was impressed with
the possibilities of his e:periments with cuttings and mist
propagation. \here it ic decemcd desirable to be certain of
establishing plantations from a single high producing tree,

or group of trees, this method could be very effective,

because it also speeds up the process from planting to
harvest.
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Soil Ferf;_ity and rfertilizers

The 1deal ccoffee soll 1s generally considered to be
one wnich is slightly acid, hes a2 deen ton soil righ in
humus, 1s well-drained ond rich in nutrients. 1luch of the
world®s coffee is »roduced on volcanic solls, but thie red
lateritic soils 2re 2also gjood. Arabica coffee is probably
more edaptable to different soil tyves than is Roouczta.

Coffee removes from the soil more nitrozen (i7) then
eny other major tropical crop; more pnosdhoric acid (2 Oq)
than any c¢roovs but sugar cane, oll pala and tobacco: afd-is
czceeded in notash (i,0) removzl only by bananas znd tobacco.
Arabica coffee yieldings 750 vounds per acre of dry beans
removes annu=lly Trom the soil 124 pcunds of M, 28 pounds
of P50, and 175 pounds cf K?O. Since Guatemzla imnorted
anly 33,?40 short tons of fértilizer in 1957 (59, ».11)
and coffee production was §1,000 metric tons for the 1957/58
season (17, ».Lk6), this wculd indicate that net loss of
nutrients to coffee that year irould have bteen very rizh
even if 21l of the improrted fertiliczer rad deen used on
coffee. (L, Actuslly, much of the irported fertilizer wes
probably applied to cotton, sugar cone, btananas, and cother
crops rather tian to coffec.)

Perhaps the most important determinant in the production
of Arabice in many cases is the zdequacy of humus. In
Guatemala, many of the coffee soils are of very recent
volcanic origin and are composed of 2 vhite ash rith only a
thin layer of humus-containing darls soil. Under tropical
conditions of high rainfell and hish temperatures, the

roblem of maintaining orgenic content in the soils is
particularly acute. 'ith »nroner management in Guatenals,
some plantation soils are knovm to have produced coffee
continuously for over a hundred years and are still doing
well, alithough in other areas of the country, rereated
burning has so depleted the soil that it won’t even supoort
guality grasses now for grazinge, much less coffee

(10, 0.175. Also 60, p.6).

In maintaining the level of organic matter in the
soil, it has been repeatedly demonstrated that nulching will
increase productivity of coffee. This increased »ro-
ductivity results from several factors such as increasing
the nitrogen content in the soil, moisture holding capacity,
reducing competition from weeds, etc. Although the use of
chemical fertilizer alone will raise bmoductivity con-
siderably, as will mulciing alone, the interaction response
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of a combination of the two treatments raises pnroduction
in most cases by e nuch greater percentage than the sum of
the individual practices. As ‘lellman has noted, %llulch
acted as a mohilizer, zlmost as o synergistic (sic), in its
effect on fertilizer absorption in coffee® (10, p.195).

It ic aelso iaportant to note that, in the application
of commercial fertilizer, it is essential to maintain a
prcper balance between nitrogen and pnotsash. Research has
showm that indiscriminate antlication may actuzlly result
in reduced yields. There are also some indications from
research in Central America that heavy applications of
nitrogenous fertillzers mey adversely affect the taste
of the coffee,.

Mutrient requirements are highest during the period
wwhen the coffee cherriecs are ripening. If insufficlent
plant food is available at this time (particularly ¥ and X
fidieback® of the plant may become quite serious. In Central
America, there does not apvear to be a great deal of
accurate information available on fertillizer use by farmers.
The tendency seems to be tc apply commercial fertilizers
when coffee prices are nigh and to discontinue the practice
vhen coffee prices dron. Therefore tire cycles of fertilizer
use by farmers are not long enough to really deternine
whether it is economic or not. A common observation in
Latin America has been, houvever, that without the application
of fertilizer, the Arabicas tend to heve %off" and ¥on®
years of high and low productivity, :mereas vith the
maintenance of a proper nutritive balance, high yields can be
continued year in and year out. There remains a sreat need
for fertilizer resecarch and particularly for research of
the economic espects of commercial fertilizer application.

Commercial fertilizer imports into Guatemala nave
been increasing over the past few years, though its use 1is
still very limited. Imports as revorted by Coyner from
1937-1957 were as follows: (59, p.ll)

1937-1939 average

e ¢ o o o o o 24555 short tons
1952 [ 3 L[] [ [ ] [ ) . » 3 L] [ 3 ° . . 9 3 222 ¥ i
1953 ] e s e s ® & s ° o o e 0@ 8 9 7""3
195“‘ . . L] L] . . . L] * * . L] [ 11 [ 248
1955 » . . [} » [ . ° [ * . . [} 12 [ 566
1956 . . . . . . . 1) . . L] . . 18 9 ?51
1957 L) L] ] L] L ] . [ L] . . * '3 . 30 9 7“’0



Climetic Requirenernts

Arabice coffee is folrly drousht resistant, but 1t
appears to produce bast on about 75 inches of rainfoll ver
year. Holsture reauirements a2re sreatly influenced, hou-
ever, by temperature, cloud conditlions, soil conditions, and
cropping pract.ces, The primeary coffee-producing crees of
Guatemela all icceive adequste rainfall. .ltroush all
specles of coffee need a werm moist climate, Arabica is
more susceptible to extremes of climate than are Canennora
or Liberica, It is most widely growvm at elevations of 2z,Cu .
5,000 feet and in Guatemalz nearly all of the coffee ic
grovn between 1,000 and 5,000 feet.

The ideal temperature range for coffec is 65° Pt
75° F., or as close to 68° F. as possivle (13, v.25).
Coffee 1s particularly seansitive to frost: celd winds and
frosts of only a few Yours duration may have serious effect:
on the coffee production ol =i entire area. Present high
prices for green coffce on the worlid moriiet reflect the
peor production prospects in 3rezil this yeor resultins freo
last year®s demeging frost and lons drousiat veriod, Ia
Guatemala and other Centrsl Anerican countriec tlse
combination of climatic conditicns is esseciclly frvoroble
for coffee production in the altltude-~determined zone colled
the "tierra templada® (&, p.5664),

Diseases and Pests

Diseases, Since coffec yields are highly correlated
with total leaf surface and the length of time that the
leaves remaln on the tree, those diseases which attack the
leaves ere considered to be the most serious. 3y far the
world’s most serious disease of corfee is coffee rust,
Liemileia vasatrixz, ard the less common Hemileia coffeicola.
Rust appears as orange colored pustules uvhich form on the
underside of the leax, folloved by lesicns on the topside
of the leaf and brotminzg. Th: viable leaf surface area of

the tree is serilously reduced and production falls off
rapidly.

About 100 years ago Ceylon was the world?s leading
coffee producer, but wititin 20 years of the tirne that rust
invaded the 1sland, in ~bout 1869, the LArebica coffee
plantings were 903 destroyed. ?ust is wldespread in Africe,
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Asia and Australasia, but thus far has not hit Latin America.
In 1903 it was detected for a brief time in Puerto Rico,
but quick control action was effective 1in eliminating it.

Since rust spores are windborne over long distances,
there 1s considerable interest at this time in Latin America
in research a2imed at developing rust-reslistent Arabicas,
There 1s hope thet resistant Arabices may be found in the
‘wlld state in Zthiopie. Zven when resistent strazins are
developed, the breeding and selection work must continue,
because the rust organism itself appears to change and
gradually becomes a scriouc problem on the formerly resistant
strains,

The most serious dlisecse of coffee in the Americas 1is
the American leaf-spot, ilycena citricolor, which is caused
by & fungus. This disease, usually called ¥ojo de gzallo® or
"gotera® in Latin America, occurs throughout tirenty-two
countries of the American tropics. This fungus does not
produce *true spores,® and the infection is not spread by
the wind because the *spores® are too aneavy. It is probably
spreed primarily by the splashing of rain drops, and on the
hands and clothing of workers in the coffee fields.

New spots of infection with living mycelium inside
produce luminescence sufficlient to expose film and make a
pPicture by its ovn light, if the film 1s exposed to it for
several hours, Its demage is primarily through defoliation
of the trees, and it has been serious enough that it has
driven coffee out of some a2reas of Latin America., It is
estimated thet country-wide losses in Guatemala from this
disease are about 207 ver year, year in and year out
(10, P.260), Thus far no resistant varieties have been
developed and the only effective control is spraying with
copper oide sprays.

Blaclk rot or "koleroga® is also 2 problem in Gueatemala
and other Latin American countries. This disease shous up 2s
& silvery web on the underside of the leaf or green fruit andg
causes a rot or deceying of the tissues, It can alsn be
controlled by the use of copver oxide snrays.

Pests. In a review of literature on insect pests of
coffee carried out in 1956, there were forty-nine insect
pests repvorted from the Central American region. This list
has since been supplemented. Little insect damage was noted
in the Americas prior to the introduction into 3razil from
Africa in about 1924 of the berryborer, Stephanoderes coffeae.
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This beetle lives only on coffee end does its demage by
borinz into the coffee cherry. So far, the berry borer,

or “"broca® as it is sometinmes called; has not sprecd to the
other countries of Latin America, althourn some narts of
Brazll have suffered losses as high as 25-5073. The lesser
coffee~bean borer, Arzecerus fasciculatug; is found in
Cuatemala and the other Central Americsn countries, but is
considered to be only a minor storase nest in coffee, znd of
little consequence in the field. It is controlled in stored
beans by fumigation and clean storage practices.

Coffee aphids are common in Central America and do
some leaf demege, causing curling and stunting of young
leaves., They mey also be 2 factor in the spread of virus
diseases; however, to date they have not proved serlous
enough to require special control practices,

The sma2ll branch borers have sometimes been quite
serious in Central America in local outbreak%s, causing
damage primarily by boring smz2ll tunnels in the fruiting
lateral branches and so weakening them that they breal: under
the welght of the fruits. Control is cleanliness of
piantatlions and selected pruning.

Severe losses are sonetimes suffered in Central America
from migratory locusts and from tree cricizets. Damage is
primarily to young leaves, tender wood and sometimes even
the cherries. In recent years these cricliets, Idiarthron
submuadratun, have been guilte serious in Guatemale, whexr
Iney are inovm by the name of fchacuatete."

A pood discussion of these oand other insect pests such
as ~~: "y bugs, cutworms, leef-cutter ants; lezaf miners; fruit
"1 .., etc. can be found in 'iellman®s book, pages 302-323.

Cultural Practices

Seed Selection and Carc. Most of the coffee in Central
America 1s grown from seed in carefully tended and well
prepared seed-beds. Coffee seeds are rather sensitive and,
unless they are properly cared for, tend to lose their
germinating ability quickly. For storage, a moisture content
of about 40-503 appeurs to be optimum and a temperature of
ebout 50° F. In Java, work on coffee seed storage has shown
that a practical method is to mix dry coffee seed with ground
charcoal and store the bags above water in a cool room. In
Thailanc we had sood results with shipping both coffee seeds
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and avocado seeds in smell bacs of ground charcoal.
Generally coffee seed should be planted not more than three
months from the time of field collection for best results.

Plantinz. Arabtice seed cerminates most rapldly =2t a
temperature of abvout 82° F., and if planted as dry seed with
the parchment intact will take abtout L-6 weels for
germination. In cooler soils it mey take longer. If quick
germination is desired, the process may be sveecded up by
removing the parchment and soziting the seed for 2L hours
prior to planting in the shaded seed beds. Under these
conditions; the seed can be exvected to germinate in &-5
days, and will emerse cbout onc nonth later. The seedlinss
are usuaily transplanted from the seed bed to the nursery
bed in the so-called ¥little zoldier” staze of development,
after the »nlant hes exncrged from the soil; but before the
seed coat drops off{ or, elternatively, in the "butterfly
stage® when the two cotyledons begin unfoldingz.

In Centrzl fLmerica,; these nlonts ere commonly nleced
8 to 1C inches 2opart in the shaded nursery ked in a diazond
formation. Sufficient space is generally 2llowed so that 2
ball of earth cen be talien with the seedling hen it 1is
removed from the nursery bed for transdlanting to the field.
Transplanting is timed to coincide with the railny seasons
and, when moved, the seedlings usually have siz or eight

pairs of leaves developed.

According to Coyner (59, p.2), in Guatemsla, distinct
wet and dry seasons prevail on both coasts but the east
coast receives some rain every month, wnereas the vest
coast may have short dry sprells even during the rainy
season. The amount of rainfell is affected by elevation,
siope of the mounteins; locstion, etec., but the reiny season
begins in Anril irn the loulends snd about a month laoter in
the Central Zichlands. [ield transplenting is usuelly
accomplished in June or July and the rains end in late
October or early ilovember.

Ulzers states (7, ».135) that seedlings should not be
transplaented to the permanent field until ther have been in
the nursery for eightecn months, or tuwo yecrs from the
planting of the sced and indicates that this is the normal
Dractice in Central America. Vellnan, however, indicates
that seedlings are usually transplanted to the fTield
after one year in the nursery.

R
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It has been found to be advantageous to dig the fileld
holes a month or so prior to time of transplanting the
seedlings from the nursery bed to the field in orxrder to allow
the soil to settle, time for some decay of nutritious debris
to telke place and for aeration. It is generally recommended
thet these holes should be fairly larsge, with the optimum
size teing determined by soil tynme. In the heavier soils
the holes shculd be at least two feet broad, wride and deep,
though in more friable coils the holes can be smzller,

Often a layer of rich top soil is throwvn into ihe bottonm of
each hole along with some plant debris.

Bare root transplanting of seedlings appears to be
successful if seedlings are transpnlarnted while young, vhen
about sixz pairs of leaves have formed. In using this ,
technigque; the roots of the seedlings are kept moist in wet
gunny begs while transporting from the nursery bed. If
the seedlings sre older, however, it appears to be better
to take a ball of earth with each seedling. Some researchers
have reported faster growth and greater production with
ball-planted seedlings than with the btare root method in
El Salvador.

Becent research in El Salvador has shoim that an
everage of 9L man/hcurs cof work ere required per thousand
plants in the seedbed .and an additionsl average of 338
nen/hours per thousznd for nursery bed opzrations (65, p.117).
In both the seed bed and the nursery bed it was found that
soil preparation required meost of the manpower.

There is no general agreement as to optimum distance
between trees in the plentetion. Different varieties require
different spacings and an important determinant of the amount
of spacing required is the lateral-rooct distribution of the
individval tree. rablica is often nlanted a2t the rate of
680 trees per acre, or a spacing of 8 by & feet, though
some autnorities feel that this is too close for optimum
root development. Spacing recommendations must be developed
through research on local conditions as well as on variety,

Mulching. Since humus content in the soil has been
found to be so important to coffee culture, the methods by
vinlch organic matter mey be returned to the soil have re-
celved considerable attention in the more scientifically
oriented coffez producing areas. Green manures are some-
times grown among the coffee trees for the duzl purpose of
providing orsenic matter vhen cut and for the fixation of
nitrogen in the soil. A problem, hovever, is that the main
lateral roots of coffee end the fine feeding roots that
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branch off from them are fairly shallow. As a consequence,
the competition of weeds, gracses and even green manures for
moisture and nutrients may seriously reduce coffee yields.
Therefore, some researchers szay it is best to mulch z2round
the coffee trees with dead plant material and supplement
this with commercial fertilizers. Wellman notes thet the
problem of mulching, though basic, %, . . 1s 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 lerge geographical area® (10,p.205).

In Africa and in parts of the orient coffee growers are
coming to realize the importance of mulches. iany of the
more progressive growers devote large 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 research on mulching practices from a cost
and return standpoint.

Ve

Sun_vs. Shade. ‘!hether coffee should be growm under
shade or in the open sun is not a question that is
susceptible of simple solution. The determination of which
practice to follow is dependent upon many variables such es
rainfall, soil structure and fertility, grocund cover, etc.

When Arabica is grown under open sun it tends to yield
much more heavily in the first few years, but it also feeds
much more heavily. Therefore, if the loss of soil nutrients
is not replenished by heavy apnlications of fertilizer, the
life of the tree may be greatly shortened and in the long
run the shade grown trees may yield more coffee. On the
other hand, under corditions where the soill moisture table
1s 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 sun-grown coffee is the
general practice.

In Guatemala shade-grown coffee is more usual. One of
the vreferred shade trees in this country is the legunminous
silver oak, Grevillia robusta:; trees of the genera Gliricidia
and Inga are also important. One advantage of growing shade
trees ir conjunction uith the coffee planting is that the
trimmings provide an important source of fuel wood for
kitchen fires in some of the Central American countries.

It has 2lso been observed that in cases where nlantations are
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not glven a greet deal of care, shade-~-grown coffee tends to
suffer less than does sun-growvn coffee from this neglect.

Cultivation. In Centrzsl Americz both Bermuda grass,
Cynodon dactylon, and Grame grass, Paspalum fasciculatum,
are serious pests in the coffee fields and offer competlition
for avallable nutrients and moisture. Various types of weeds
also present a problem to the coffee grower. Although
weedlng practices vary from country to country and area to
area, the ECLA/FAQ survey found that in Guatemala new coffee
fields are usually only weeded once or tuice a year,

In recent years the use of herbicides to control veeds
in coffee plantatlions 1is becoming more and more important on
some of the more progressive coffee fincas of Guatemala.

The most common metlod of weeding and cultivating, however,
is with machetes and other hand tools such as work hoes.

Pruning. There are many different systems of coffee
tree pruning throughout the world and although there 1is far
from universal agreement as to the Y“best system%, there is
general agreement that some type of pruning ls necessary for
optimum results. Vellman lists ten different systems of
pruning and discusses each in some detail (10, pp.233-241).
It has been found that pruned »nlantations are more likely to
produce good crops year in and year out mithout such
fluctuation of very high yields alterneting with very poor
ones, Since coffee produces frult only on new wood, it
1s importaent that the older wood be cut out neriodically
and the vitallity of the tree concentrated in the most
productively bearing branches. Pruning is also important
from the standpoint of ieeping the trees small enough to
facilitate »nlckins. )

A pruning system that has long been practiced on
coffee fincas in Guatemala is called the “arobio® (from
the Spanish zgobiar, to bend) or “Guatemalan® system.
This system probably originated in Guatemala and from there
spread throughout the coffee-producing world. The technique
is based on the growth habit of Arabica (and Canephora) of
sending up shoots from upright limbs that are bent over and
secured in a bent nosition. 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
mey in turn be bent over and the cycle started sgain,
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cutting out the old wood as it becomes necessary to make
room for the new shoots.

Pruning of coffee trees is one of the most exacting of

all the tasks connected with the coffee plantation and is
one of the most highly paid operations (65, p.119).

Yields end Harvesting

Yields. Average coffee yields in Guatemala are between
L00~500 kilogram (kg) per hectare (ha), whereas Costa Rica
averages 500-606 Iig./he., and El Salvador over 600 k~,/hz
(17, p.107 A hectares is aovrorimately 2 1/2 acres and &
tilogram oppro~imetely 2.2 1lbs.). Colombian production
averages about the same as Guatemolen, uvhile Brazil only
about 30C-400 kgz./ha. On the most efficiently run coffes
forms ylelds of up to 2,000 »z./ha. have been recorded with
yYields of 1,000-1,500 3z /ha. revorted =s being fairly
common. This indicates that there is considerable roonm for
increasing the efficiency of production on Guatemalan coffee
plantations. ’

Harvestinsg., Techniques of coffee harvest differ some-
what from country to country, varying 2ll the way from
beating the cherries off the trees with sticks s is some-
times practiced in Brazil %o the truly selective systen
that is practiced in Guatemala, Costa Rica and Colombiz,
Under this latter system only the rive cherries are picked
and since they ripen irregularly, it nay be necessary to go
over the same tree at several different times in order to
complete the harvest. Uellman’s description of coffee
harvest time, a portion of which is reproduced below, males
it appear to be a gala time indeed.

The actual time of »icliing and collecting
becomes o pleasant activity in coffee
countries, he vigorous and industrious
worliler can melle very profitable use of

his time. ‘lorking in the open air, in the
sun and shade, is as nearly idyllic as
anything the »easantry ever exnerience,
Everyone looks forward to it. It is
scmething wiich all, not too indigent or
teo infantile, cen join. The work can be
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hard or reasonably easy, depending

on the person. Children, the o0ld,

and the weall are given preferential
selection of the best trees to picl:,
In some nlaces, such as in 21l nations
of Centrazl America, school vacations
are regulated so that children may be
avallable to help during the harvest
season., In cities with streets that
know beggars; the mendicents are

often furnished transportation to
nearby plantations, where they join

in the harvest programme. IHothers
bring the whole fanmily, making an
outing of it, with blankets, ond mats
in the shade for the younsest, and the
grandparents gently piciiing or sorting
near-by, to keep an eye on the toddlers
and the littlest workers (10, p.363).

The selective method of picking as practiced in the
Central American countries is said to recsult in a more
uniform, higher quality »roduct than that achieved by the
other harvesting techniques, but it also requires 2 great
deal more labor input. In Guatemala coffee is harvested
generally during the period September through November at
the lover elevations sand February through April in the
higher elevations (58).



- 19 -

IITI. PLANTATION COFFEE_PROCESSING

=

The quality of the final product is greatly affected
the techniques used in preparing the harvested coffee for
market. 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 1t is necessary to squeeze the two beans fron
each of the fresh cherries and to clean off tane slimy coating,
sometimes called mucilage or pulp, which surrounds the
parchment shell of the bean. There are two distinctly
different methods of preparction in common use, the wet
preparation and the dry preparation. Brazil uses primarily
the dry method whereas Colombia and the Central American
countries use the wet method (7, 13, 10).

Dry Method. When this method is used, the cherrles are
brought in from the field and spread out in the sun on drying
areas which are often cement or brick slabs. As the sun
and the wind dry the cherries, they are periodically turned
to allow uniform drying. On the more progressive and better
equipved plantations machine drying is practiced, thus
reducing the drying time required from the usual L-8 days
to approximately 1-2 days. Y“Where drying machines are not
avallable several days of good weather are required and this
is often a problem.

Onc advantage that is sometimes seen in the dry method
is that it permits handling at the same time of cherries of
different ripeness. This 1s an important consideration in
Brazil where selective picking 1s not widely practiced.
Another reason why the dry method 1s often used is that many
areas lack an adecquate supply of the clean water ivnich is
required in the wet method.

After the cherries have thoroughly dried, the husls
are removed either by pounding them or with the use of a
hulling machine., The dry nethod usually btrings a lower price
on the world market than does the wet method.

et Method. In Central America this method is more
commonly used and the product is called washed coffee.® It
is considered to be of a milder flavor and a generally
superior grade product:; however, consumers in some parts of
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»

the world do express a preference for the stronger flavored
coffees produced by the dry method.

The wet method requires 2 much higher cevital investment
in equipment and consequently the small growers nust elther
take their produce to one of the larger operators for
processing or employ the dry method. Plenty of clean water
is required and the processing equipment is often located on
a stream vhere vater power is also avalleble.

The first sten in the process is the removal of the
outer pulp of the cherries with a pulping machine, the
freshly picked cherries having been floated from large
receiving tanks directly into the machine. It 1s important
that the cherries be pulped the same day they are ricked, if
possible, or the next day at the latest, to avold premature
heating and fermentztion which would affect the quality of
the coffee. Tne two main types of pulpers are the disk-type
and the ecylinder typve. When using this technique it is
important that no green cherries be mixed in with the harvest
because the machine may not fully remove the pulp from them
and thus adversely effect the quality of the entlire batch.
For this reason selective piclzing 1s quite important to the
success of the wet method.

Next, the pulpned cherries are put into fermentaticn tanks
where the remaining mucilagzenous nmaterial is removed through
enzymatic and bacterial action. The fermentation stage
is considered to be the most criticel in determining what
the flavor of the final product will be. If the process goes
too long and the vineger stage is reached, the color of the
beans may be adversely affected and the marlet value lowvered.
The time required for the fermentation process may vary from
about 24 hours to more than two days dependent upon prevailing
temperatures in the fermentation vats.

When fermentation is complete there 1s a layer of 1light
pulp floating on the surface which is removed by draining off
the weter from above. The beans are then washed thoroughly
to remove any remeining gummy materials, ,This process usually
talkes place either in a separate washing tank or in mechanical
washers. , )

The beans now have been cleaned of everything but a
thin leyer of parchment thet surrounds them and they are ready
for drying. This mey be accomplished in the same manner as
the dry method, by either spreading them in the sun or dryling
grou.ids or with the use of nmachine driers.
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The final step, after drying, is the removal of the
renaining parchment with the use of milling a2nd polishing
machines. This step may be carried out at the »nlantation,
et the port of export or by the imvorting country after it
arrives. liost of the coffee imported by the United States
has elready been »olished,

A new netliod of removing the mucilagenous rmatter from
the bean with tire use of sodlum nydro:zide solutions is being
tried in El Salvador. This technicue males it poscitle to
complete the devulping and washing as a continuous
operation (65, p.13). :

Grading. After »nolicshing, the beans are screened and
sieved and the bad beans are piclied out by hend and discarded.
This is an imvortent sten because uniform grades brinsg a
premium price on the world marlzet. Often sma2ll producers
are not equipped to do a good Job of rreding,

In addition to the physiceal grading of the product,
when the coffee is to produce 2 certain prescribed ocuality
and flavor, it 1s also taste tested by men who have made a
career in this field. They become quite expert at cu.i-
ferentiating snong the many subtie differences in rlavor
and assigning to the lot cof coffee the vrover classification
vhich is called a ¥cho»® or ¥narit.¥ The saclks of coffee beans
are stamped witlhi symbols denotinz the chop or mari, and at
tnis point the coffee is ready for e:mort.



- 22 -

1V. SUPPLY 4FD DEIAND CCNDITIONS AnND PRICES

Sunply

In the coffee season 1960/61, total world production
wes 3,856,400 metric tons, vhereas total world erports of
coffee in 19€0 totaled oniy 2,592,000 meiric tons (17, p.46
and p.55). Althoush a »nortion of tie non-erported coffee
is consunmed Ly tiie sroducing countries, much of 1t represents
over-production with no meriket outlet. In 1258/5% the
exportable coffee cutput of Central America wes 317 creater
than the averages for tiie rears 1950/51 to 1954/55, and
exportable production in 2Zrzzil increased by 775 during the
same period (26, ».3k).

There has also been a shift in the nositions of reletive
importance 2amougs the coffee nreducing naticns in recent
years, with Africe baginning to seize z larzer and larger
portion of the morizet. For several years the important pro-
ducers have been Brazil, Colombia, Zthioola; iexico, El
Salvedor and Guetenale, reniied in decreasing order of
importance. The follouing tatle, however, indicates the
rapildly rising importance ol Africe in ccmpetition with
Latin America for the world merket.
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ANNUAL COFFEE PRODUCTION OF LEADING PRCDUCERS -~ LISTED 3
ORDER_OF IH{PORTAMNCE DUIING 1960-61 SEASOM (THOUS., iiZTRIC TCNS
Adapted from data found in 17, p.&

Country 1956/57 1957/58 1958/59 1959/60 1960/61
Brazil 979.3 1,409, 1,695.8 2,6l6.0 1,800.0
Colombia 365.2 ’468.2 ‘162, 0 L80.0 180.0
French

lest Africa 95.7 110.0 160.0 1%, 2 168.0
Ugzanda 62.1 79.2 8.3 103.7 120.0
Angole 31.0 77.1 81.0 100.0 120.0
lexico ©7.3 121.9 102.0 122.0 13k, 0
El Salvedor 1.3 8%.0 92.8 8.1 2.9
Guatencla 73.6 1.0 80.0 26.0 $1.5
Indonesia 59.1 65.5 65.0 75.0 75.0
Costa Rica 23,8 Lg,6 51.4 51.3 70.3
Ethionia 51.9 57.0 8.0 g, g sk, 0

There are severzl primary factors miich have contri-
buted to the rapid rises in coffee »roducticn by tie African
nations (46, pp.34-35). Of considerable long-range importanc:
has been Brazil’s attempts over the years to support world
coffee prices. By so doing, a protective umbrella was
provided under which production in other areas could be
profitebly undertaken. In the pre-uar veriod both Africa
and other Latin American countries benefited and increased
their shares of the world market. Presently all of the Latir
American countries are cooperating jointly to support world
coffee prices, but Brazil still has a major share of the
burden.

There 1s a need to get African producers to cooperate,
but actually they heve been encouraging expanded production,
These asnects of production contrcl are discussed later in
the paper. Another factor is tiat some Europesn imperting
countries are giving preferential treataent to African
Producers through duty cnd tariff structures.

As the European Common fiarizet develops, Europe may malte
Iore use of its own African and Asian sources. The ECH
levy on coffee coming from outside the French zone of
African producing countries was 9.6% in 1963. In addition
West Germeny and Italy have internal tazes equalling about
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150% of the price of the green coffee. Also of importance
are the lower wage levels uhich prevaill in Africa and the
higher ylelds of Robusta over Arabica which have aided in
meking African plantings profitable.

The increased use of soluble coffees in the United
States ond some other consuming nations has nad an important
effect, wilch is discussed in thc section on demand. A4s the
ECLA/FAQ Report says, “The increased competltion by non-
Latin American producing regions has therefore becore an
importent and permaonent feczture of the world coffee market.
In the difficult period shead this competition is almost
certain to become still stronger® (L6). The scme revort
notes thet judcging from current tremnds, for the ne:t several
Years, Latin America can exmect its surplus to be at least
one third of total output (L4, p.39}.

Demand

Although world coffee acreages between 1°46~80 a2lmost
doubled, consumption was uneble to svproach this phenomenal
increase. lYiorld coffee production increased 2973 in the 1957/
58 season over the 1956/57 seascn and 15% in the 1958/59
season over the 1956/57 season: at the same time world
consumption increased only by about 2% ver year (L6, p.32).

The demand for coffee is usuelly considered to be
quite inelasctic, esmecially for high and medium prices, One
study indicated that the demand curve is an almost vertical
line at high prices with an elasticity of -0.08, whereas at
one point in the louver range it is -0.5 (49). iellman
notes that the U.S. housewife starts to reduce purchases of
coffee when its price rices above $51.00 per pound and
says that %. . . there is something psychological zbout that
figure® (10, p.kl9). Compuzano has observed that in the
midsummer of 1954 roasted coffee was sclling ot 51.L0 per
pound and consumer demand was so offected that the merleting
trade reported sales decreased by 10-127. 2, p.155.)
According to ECLA findings, the price elasticity of demand
for coffee depends primarily on per capiia income levels as
well as the »rice level itself and the average price
elasticity of demand is estimated to be about -C.2. They
note further that if this coefficlient could be used:
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. . the difference betucen actusl
world imports in 1957 and the wvorld
exporteble crop in 1958/59, some 12.5
million bags, would have been absorbed
by an uncontrolled rarket only at
prices tetween 10 and 15 cents a
pound in New York, if average price
elasticity were to remain 2t -0.2

over such a2 wide rsnge of prices

(46, pp.32-33).

According to the YWaterman study, however, we could
expect the demand to be more elastic than -0.2 at these
extremely low price levels. BEResearch carried out by the FAO
shows that demand 1s more price elastic in the less wealthy
nations for which a range of -0.4 to -0.6 was found (for
Italy and Greece). Income elasticity seems to fzll off
rather rapidly as per capita income rises. In running
regression analyses of ver capita coffee consumntion on
Price and income elzsticities for ten selected countries, a
high correlation (R2 of 0.7 or more) uas found for five of
the countries in this seme study. (Coefficients of determi-
natlon of 0.922 for Canada, 0.8C5 for riniand, 0.324 for the
U.S., 0.815 for Germany and 0.759 for Italy were found.

17’ bD. 31"32 ) .

The United Statec i3 by far the world's larsest marizet
for coffee, importing each year atout half of all tiie coffee
entering world trade. Imvorts by the U.S. from Africa lrave
greatly increased with the gromuth of the soluble coffee

ndustry (¥instant coffee®) which meles ertensive use of

the cheaper Robusta coffees that are produced %there,

During the period 1955-59 U.S. imrorts of African coffee
increased by more than 72% while imports of Latin American
“milds® were increasing only by 59 (63, 0.16). Tae U.S.
Federal Trade Commission in 1954 revorted that instant coffee
consumption increased from 30 million dollars in 1946 to two
hundred million dollars in 1953, and “instant" cuvs, which
made up only one out of every sixteen cups drunk in the
United States in 1946, had jumped to one out of every four

by 1954 (10, p.426). Research has shown, furthermore, that
it takes only 0.01%4 of a pound of green coffee to make an
average 5 fluid ounce cup of drinking coffee {rom instant,
vhereas it requires 0.027 of a2 -ound of creen ccoffee per
average 5 ounce cup of coffee nienared from rozsted beans
(10, v.227), Tiis is an excellent examnle ol tie adverse
eff'ects that improvements in technology may have on certzin
broducing regions. The sharp increases in the use of soluble
coffee in the U.S. appear to be leveling off, horever, in re-

- cent years., The Pen Americon Coffee Buresu lists the following
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statistics in terms of thousands of sizty lllo bags of zreen
coffece used for souluble coffee in the U.,S. from 1954 to
1962 (64, p.25).

GAEEN COFFEZ CONSULED AS INSTANT COFF®T IN TEY UNITLD STATZIS
(Thousands of 60 kXilogrem bags)

3 Increase in

BEstimated Ccnsumption Consumptlon over

Year of Soluble Coffee Preceding Year
195l 2,003

1955 2,235 11.67
1956 3,021 35.2%
1957 3,205 6.1%
1958 3,433 7.15
1959 3,673 6.92
1960 2,827 L.25
1961 3.8L1 0.5
1962 3.879 1.05

U.S. imnort statistics over the past few years elso
vrovide an indication of the increasing importance 2f the
Robustas in the U.S. coffee trade.
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UNITED STATES COFFEE IMPORTS_BY ORIGIN - 1950/52 to 1959
(Thousand metric tons) (Adapted from data found in 17, p.6%)

Country 1950- 1955~

of Origin 1952 1957 1955 1956 1957 1958 1959
Brazil 612.2 529.8 L62.1 594.0 533.3 447.2 633.6
Colombla 255.0 272.7 296.0 273.4 248.8 254.7 204,
texico bh,9 69.7 72.2 62.5 7.4 72,1 65.2
Guatemala b9.6 49,2 L9,0 48.9 49,8 52,9 59.3
Belgian

Congo 11.9 25.7 23.0 23.4 30.6 30.8 48.8
Portugese

Africa 21.8 L3, s 33.8 L7.6 9,1 k2.8 Lsg, 2
British East

Africa 12.9  35.3 32.3 27.6 k6.0 46,0 L3.9

El Salvador 53.9 L2,7 51.3 36.2 Lo,6 L34 37.2
French
Africa 1.5 26.2 16.5 31.3 30.38 28,1 23.3

From looking at the abtove data, it does not appear that
U.S. imports from Latin America have been reduced, even
though imports from Africz have increased substantially. The
major coffee importing countries raiked in order of importance
on the basis of imports in 1959 are: 1) The United States:
2) France; 3) Germany; &) Italy; 5) Sweden; 6) Canada:
7) Belgium; 8) The United Kingdom; 9) The Netherlands:
10) Switzerland; 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 La-in America
continues, there will be a gradusl shift in the relative
drice structures in favor of food production, which may
ultimately have some effect on resource allocation (L6,

Pp. 41-£2), 1Indications are that some of the marginal coffee
areas in Brazil have 2lready been shifted to the pasturing

of dairy cattle and the production of other crops. However,
in Central America there have been few such shifts.
Transportation, handling and processing of other crops are

at 2 cost disadvantagze compared to coffee, which has a high
Value p-ar unit weipht and is relatively unperishable. The
laci: of experience or Iknouledre of commercial agriculture
with crops other than coffee also presents a problem in much
of Central America.
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Since coffee requires a2 labor-intensive type of culture,
small units can compete on a more favorable basis than they
might in some other types of egriculture, such as sugar cane
pPlanting., The ECLA Report has pointed out the fact that
with high coffee prices, internal markets in the coffee
producing countries have develoned rapidly with crect
increases in demand for 21l food and agricultursl comnoditie:
and noted that, ®lleny of these could be vroduced in areas
now mainly specialized in coffee growing® (46, ».39).

A question arises, however, as to whether these coffec
lands are, in general, adopted to the groviing of food crops,

In this respect, Professor Farsons has mede the observation
that:

+ « « the process of adjustment or
accomodation, between coffee and a
dodernized food economy would be
chiefly through labor-use, rather than
land-use. Coffee growing is limited
to areas with peculiarly adacted soil,
climate and altitude. The best coffee
land is pre-eminently suited for coffee
growing, and foocd 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 Centrsl American countries in the
comlng years as a policy issue.

# Kenneth H, Parsons, “Tenure and Labor Aszects of
Agricultural Development in Central American Economic )
Integration: A Comment on Research in Relation to Policy,”
CEPAL, llexico City, 1961 (mimeographed for classroonm use &t

the University of Wisconsin by the Land Tenure Center,
November 1963), ».19.
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Prices

Historlcally, coffee prices seem to follow a “bLoom and
bust¥ cycle which takes sbout seven years. With high prices,
there are increased plantings, more use of fertilizer and
nore intensive culture of coffee with resultant overproduction
and a decrease in prices. This in turn brings about a2 cutback
in production and later rising vrices as a result of reduced
supply. Thus, the cycle starts again. Because of the lag
time between neu plantings and thelr reaching bearing ace,
the length of this cycle has proved fairly predictable
(3, pp.209-211). HNon-cyclical disturbances are also quite
lmportant in thelr effect on world coffee prices. The Coffee
Bureau, 1in commenting on the high prices in 1954, stated
that:

+ o« « 1t was in that year that spot prices
reached all-time highs following the frost
in Brazil in the summer of 1953 and
consequent severe damage to a large portion
of the coffee trees in that country.
Reflecting the prospective reduction of
world coffee avalilabilities, prices of

all coffees rose in the latter part of

1953 and in the first months of 1954

(64, p.8).

In discussing the same situation, !/ellman has renorted
that the high prices in early 1954 were more the result of
unreliable maricet information regardins~ the frost in Brazil
in July 1953 and that cctually the frost had had little effect
on coffee production. Although the world »rice rosc from
58 cents a pound to 96.5 cents a pound for greet ceifee, there
were millions of bags of surplus in storage anv.;. He
feels that the basic problenm was the lack of accureie “now-
ledge of the supply and demand situation and enpiasizes that
coffee does not operate in a truly competitive world
market (10, p.420).

In 1954 average annual spot prices for green coffee
an New York were close to 80 cents Per pound for Latin
American produced coffees. Since that tine tihey have
fallen greatly, as is evident from the following table.
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AVERAGE ANITUAL SPOT PRICES ;958-62; NEW YORK
(Cents per pound, adanted from data in 64, p.9).

Country 1958 1959 1960 1961 1962

Brazil L8 .4 36 o 36.60 36.01 23.96
Colombia 52.34 Ly, 2. Ll ,89 13,62 Lo,77
El Salvador 50.17 L2 . 47 L1.s5k 37.93 35.86
Guatemala Lo, 81 42.62 41,33 37.55 35.83
Mexico 49.93 42.89 41,6) 37.53 35.87

This data indicates that the Centrel Americen countries
and liexico all recelve about the seme nrice for thelr coffee,
uhereas Colombian coffee brings a higher price and Brazilian
coffee a lower price on the average. The Robustas from Africa
_in past years have broughl a considerably lower price than
have the Latin American Arabicas. For example in 1962
African Robustas iwrere bringing only about 21 cents a pound
on the average.

In recent months, coffee prices have again risen sharp-
1y and interestingly enough, Brazilian coffee at the present
time is slightly higher >riced than are the "milds® of
Colombia and the Central Anericen countries. According to
the l2ll Street Journal coffee prices are now the highest
they have been since Fay of 1958, with Brazilian grades
selling at about 50 cents per pound and Colombian types at
about 49.5 cents »ner pound (32). This rise in prices of
green coffee in turn has brought about a rise in prices of
the vacuum-packed coffee used by consumers (52 and 53).
General Foods (lMe:rwell House) raised wholesale coffee prices
by 4 cents a pound on liarch 3, ma%inz the third four-cent-
a-pound increase so far in 1964, The other increases- were
made on January 7th and January 1l7th. Chase 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 an nn-site inspection of Brazil'’s coffee cropn to
determine the effects of adverse weather on that country’s
crop. It is anticipated that there will be about a twenty
rer cent reduction in production, making the second lower-
taan-average harvest in a row 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 speclalists have announced, however,
thet there is plenty of coffee available:; in fact, last
September world coffee carry-over stocks were tallled at
68 million bags. If these rising coffec prices stimulate
increased plantings as has occurred in the nast, we can
anticipate an even more serious surplus problem in the next
fewt years. Also of considerable importance is the fact that
high coffee prices in recent years have caused considerable
substitution of tea for coffee in the United Stotes and some
suall tea plantations are being expanded in Guatemalsa, Peru
and Argentins (10, p.426).
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V. _PRODGCTION CONTROL

Valorization Schenes

Coffee production has been under various systens of
artificlal control for a longer period of time than any
other commodity of world importance. The first proposal
for the regulation of the production and marleting of coffee
was mede in 1898 by J.A. Olavarria, a Venezuelan (62, p.5).

As early as 1902 the state of S3o Paulo, Brazil, pro-
hibited coffee planting for severzl years. The first
velorization schemes were simply price suvport programs in
whlch the state government would purcliase coffee on the
vorld market and store it for later resale. ie program vas
handled orimarily by the state of SZo Paulo with financial
assistance from foreign loans and from the Eraziliesn federal
government. Some of the early success of the valorization
sciemes was due to circumstances other than the government
activity alone, For example, in the second Fcrisis® in
Brazil toward the end of the first World Yar, SZo Paulo
purchased three million bags of excess mariet coffee and
stored it. Oubsequently, because of adverse weather, the
horvests in 1918 and 1919 were quite small: the war ended
and coffee prices went up. SZo Faulo was then able to sell
its stored coffee at a good profit (10, pp.L20-423),

In later years, however, tle valorizetion schemes did
not prove so successful and overproduction bezen to przsent
& serlous problem. Larze quantities of coffee were purchased
for destruction by burning or dumping into the sea in efforts
to maintain the price. It has been estimated that between
the years 1931-194L more than 78 million bags of coffee were
destroyed (63, ».8). Throuch the yesrs the Prazilian
Congress has created numerous agencies to address the over-
production problem, among them the Coffee Institute, the
Institute for the Permanent Defence of Coffee, the Conselho

Nacicnal do Café (CNC) and the Departamento Nacional do
café (DNC).



Internationzal Arreezents

On October of 1036 tlie first Pan-Americen Coffce
conference was i.eld in Cclombia for the purnose of bringing
together the coffee producing nations of Latin America to
Ajscuss what acticn misht be taken in regard to falling
coffee prices. Up to this time Brazil had unilaterzlly
borne the burden of attemnting to sup»mort crices tiirough her
valorization schemes. Although many proposels were dis-
cussed, no agreements were recacned.

Subsequent conferences were held in Cuba in August of
1237 and in llew Yorl: in June of 1940, but again no action
was taken. The First lieeting of Foreign iiinisters of the
Anerican Renublics in 1839 had set up the Inter-American
Financial and Advisory Committee wiiich in turn eappointed a
subcommittee on coffee to see what action mizht be effected
through cooperative effort. The negotiations of this sub-
committee culmineted in the signing ty fourteen producina
nations and the United States of the Inter-Anericen Coffee
Agreement on liovember 28, 1S40, This agreement as ratified
and becezme effective on April 15, 1641,

Under thls ocgsreement quotes were estevliched for each
of the nroducins countries thot participated and tie U.GS.
azreed to limit imports fron nor-narticipating countries tc
355,000 vogs a year. The Intcr-Anericen Coffee Zoord
adninistered the asrecnment end vac emporrered toc adjust quotas,
Voting pover on tliie Board iras set at 12 votes for the U.S.,
9 for Brazil, = for Colonmbis and one each for the remaining
12 countries (66, pp.20-22).

Uith U.S. involverent in YWorlcd ar II and thc cutoff
of Europeen nmerizets,; revisions in quotas were necessary.
In 1945 211 guotas ere abandoned and the entire ogreenment
v'es terminated on Seotemter 20, 1948. At this time the
Inter-American Coffee Ccmnission was formed under the Inter-
%serican Economic and Socizal Council of the Organization of
anerican States., This group prcposed, in llarch of 1957,
the formation of a liorld Coffee Council to address the
problen.

In October, 1957, Brazzil, Colecmbiz, Costa Rica, El
§%lvador, Guatemalea, kerico end liicarsgua concluded the
‘uexico Agrecnment® to try to regulate expvorts for a year by
:10lding bacl: vart of their crons. In carly 1958 tre
International Coffee Crgenizaetion was established wuith
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headquerters in Brazll for the opurvose of stimulating wvorld
trade and consumption of coffee and c¢o imcrove production
conditions. 1In June 1958 a2n International Coffee Study
Group was established in lYizshington; D.C. and the Latin
Americen producers within this group reached an e¥port
retention agreement for the neriod October 1958 to September
1959 (L6, p.32).

The Internationsl Coffee Agrreement sined in 195 set

vp exnort aquotas for each country, tiicse quotas to anply

to sales of rreen coffee in established marliets tut

eZcluding sales of solutle coffece and scles to new narlets,
The agreemenu, vhich emmired in 1960, vac extended to 1961
ané agein to Seotenber of 1962 (62, ».1l). This short-term
czreement was subsequently extended throursh larch 31, 1963,
and then for an additionsl si: ponths or until the long-
term Internaticnal Ccffee Acreement approved by the Inter-~
national Coffee Conference of 1962 came into force,

To become effective the long-term Acreement required
‘ratification by twenty coffee-exporting countries represent-
ing et least 803 of 1961 foreirn shipments znd by ten
izmporting ceountries representing zt least 807 of the coffee
iaports for the sene yeer. The Agreenment, negotiated under
the cuspices of tiie United ilations in 1652, is to cover a
five-year neriod lasting until October 1, 1967.

On October 22, 1357, ithe United States ilouse Ways and
lieans Committec aooroved tie YTill to izplenent the ogree-
ment., Tixe bBill; ec enxproved; would linit U.S. ceatributions
to tire cost of ﬂdh*ristering the agreement to 205 of the
total (3L4). The Xouse subsecuentiy passed the bill and on
December 27th; 1962, thc United Stotes registered ulith tHe
United Netiones thelr rotification of the Agreexment, thu
bringing tihe Lrreement into full force \?4$ The Senate
still must zpprove tie Agreczent even though the U.S. hes
announced ratification.

The Agreement is bescsed unon 2 system of e::por+ quotas
for each of tiie vorticipeting producer nations. The Inter-
national Coffee Couxncil is respensible for adjusting these
guotas ond exacting venalties for non-ccmnliance "1th then.
To assist in the administration of the Asreement “certificates
of origin® must accompany 211 shipments of coffee by members
of the Agreement wnich cert;’v thet the coffee ras produced
or processed in e svecified country. The Coffee Council can
then check these “certificates of ori~in® for complisnce

witn the establis:ied quotas. The imvportiing member countries
agree to proxibit the import 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. particivation in the International
Agreement. It apnroved an amendment, however, that provides
that 1if Congress

. « . passes a concurrent resolution, finding
that there has been an unwerranted increase in
domestic coffece prices attributable to the
operation of the Agreement, the President would
forward the resolution to the Coffee Council

e » « 2nd if the President finds the Council has
nc ° taiien *necessary remedial action® within

30 days =2fter receilving the resolution; he is
required to post notice of the withdrawal of

the United States from the sgreement (43).

As a result of current high prices of coffee there has
been bullding in the U.S. some opnosition to the Agreement
coming primerily from coffee importers and roasters. At
the time of this writing, the bill has not yet come before
the full Senate for o vote and Senator LHubert Humphrey heos
announced that it will not come un before the Civil Rirchts
Bill, Some supporters of the bill would protably just es
soon not have it come up rignt at this time of rising coifee
prices anyway (43).

The International Coffee Council has already raised thre
previously set quotas for export in an effort to offset the
rising coffee prices. Cn February 13, 1964, the Council in-
creased export quotas by 2.3 million bags (of 122 pounds each;.
This constitutes an increase of 5% in the quotas., S=7en
Producing countries were granted incireases in thelr ecxport
quotaes under this decision. Tray are: GCuatemala; Henduras;
the lMelapgasy Republic and the Organization of French
African Producers; Peru; Portugal; Trinidad and Tobago:
and Uganda (25).

As pointed out by the ECLA group there will probably
be difficulties within the individual countries of Latin
America in cerrying out the necessary vroduction control
bPractices. They have noted that there is little prospect
that individual »roducers will reduce their vlantings in
response to price by anywhere near the necessary magnitude.
If a government program were instituted to toke lands out
of coffee production, »resumably it would concentrate on the
marginal farms. If so, it is estimated that an effective



- 36 -

program which would achlseve equilibrium between supply and
demand and stabilize prices would require the elimination of
over half of all the present Latin American coffee plantings,
and would affect millions of people (46, ».39).

It will be interesting to see what form the admini-
strative machinery for limiting production will teoiie in the
various producing countries. Acreage allotments twould
probably bring the same results as they have in the United
States, i1.e. more intensive culture of the better lands and
continued chronic overnrcduction. This problem might provide
an interesting one for fileld research in Latin Americe.
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Vi. PRODUCTION EFFICIENCY AND LABOR

Inefficient Production Technicues

Although low productivity is considered to be a major
problem of coffee production in Latin America, very little
attention has been pald to the relative efficiency with which
coffee 1s produced in the various countries. 1In the coffee
survey work in Colombia and El Salvador the ECLA group found
that primitive production techniques were practiced on a -~
lerge proportion of the coffee farms. Although El Salvador
is considered to employ the most advanced methods in Latin
Anerica, even there little attention is given to the use of
fertilizer, disease and pest control, soil conservation, etc.
About 507 of all coffee farms in 1 Salvador have less than
one hectare (2.5 acres) of productive planting each, which
makes it ¥, . . extremely difficult to epply efficient
techniques. . ." (46, p.36).

In describing conditions in Guatemala lhetten lists
five factors as being quite important in explaining tie in-
efficiency of coffee plantation operations in that country
(11, pp.127-129). Absentee ovmership is seen as a major
problem in that managers are seldom well trained and have
often come up through the ranks from laborers, knowing littie
of scientific agriculture. In Guatemala only about 10-20%
of the large coffee plantation owvmers actually live on their
Plantations and direct operations.

Another factor is insufficient canital and a reluctance
to reinvest profits in nroduction. Plentiful land and labor
for exploitation is also noted as being important in the
effect it has had on reducing efforts to attain meximum
productivity per man. Also the fact that about 85 or 90 of
the coffee plantations which occupy some of the best coffee
§01ls have been inefficiently run by the government since
their expropriation from Germans during World lUar II. The
last factor uvhich Whetten lists is the prevalence of
Primitive production methods and the lack of research to
develop and adopt improved techniques.

Contributing to the slow adoption of improved tech-
nolggy, as pointed out by Coyner, is the existence in
Guatemala of high duties on many imports of necessary
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agricultural production commodities, She states that
YPracticelly all imported items which farmers need are
subject to exztra levies in addition to import duties. Only
unmized fertilizers are free of both customs dutlies and
othner levies® (59, p.127). It should be noted, however,

that the government has realized the importance of insect
control in increasing coffee production and hes removed all
restrictions on imports of insecticides in order to encourage
thelr expanded use (59, p.1ll). Coyner substantiztes 'Mctten's
observation that most of the owners of coffee vlantatlions
live in the city and leave the operation of the plantation
to & hired manager.

Lebor and Lebor Costs

Coffee requires more hand lebor than any other large-
scale agricultural enterorise in Guatemala, Plantations are
-cleared of brush and undergrowth several times a year by
hand and the selective picking system also reaquires goling
over each tree several different times a2t harvest, The
usual enployment practice is to keep 2 minimpum number cf
rermanent laborers on the nlantation and to sunplement
then with temporary laborers at the »neals seascns, The
permanent laborers ususlly recelve a small plot of land for
croving their subsistence crops and they are also furnished
with living quarters.

Althourh coffee 1s the mein cash crop in Guatemale,
nuch of the agriculture is of a subsistence type and is
carried out on many small farms primarily oimed by Indlans
in the Central Eighlands. Thls area hac become densely
populated and many families now have tco little land to
support themselves, Thereforc, many of tlrese small holders
supplement thelr owvm preduction by hiring out as seasonal
labor on the large coffee; sugar and banana plartations,
Coyner has observed that Filages ere low and payments in
kind (corn, beans, ete.) zre more imvortant to the laborer
than cash¥ (59, p.10). Although mechanization on some of
the other plantation crops such as cotton and banenas is
taking place falrly rapidly, the production of coffee is
still primerily by hand.

Beaumont and Fukunaga (1953) estimated that harvesting
costs in Guatemala were L1.LS of the total costs of pro-
duction, vhereas in Brazil wuhere the cherrlies are flailed
from the trees rather thon being harvested by selective
plcking, harvesting cocts ran only 13.5% of the total costs
of production (10, pp.367-368). Throughout Latin Amerilca
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it has been estimated that total labor ccsts constitute
over 7C3 of 211 current opersting costs o1 coffee production
(6, p.37, footnote 12).

Wernimont has seen a problem in the fact that in many of
the Latin American countries a surplus of inefficiently used
aral labor has been attracted to the cities. Although this
increases the sup»ly of chezco labor for the manufacturing
wdustries, it also rreatly increases the »roblem of providing
en adequate food supnly. These rurzl laborers who have
uigrated to the citlies to seel employizent no longer have
access to a patch of lend uhere they can cror subsisience
creps. “Thus the goal of self-sufficiency in beasic food-
stuffs, at least on a regional basis, mey be more fundomental
to the long-term industrizl vrocress of Lotin America tlhar
new automatlic nachines for factcries . . .* (50).

The whole area of cost studies of irntensive versus
extensive coffee farm menacement is an lzportant one, thre
surface of vhich has only been scratched in Latin Anerica.

It is beconming increasingly important to undertslze 2n assess-
ment of present and e:mected future izbor sunhlies, the
quality of the labor force; its vroductivity and its cnanging
status. Such datz is essential to the decision malzing
srocess. ror erample, does selective vicking as vracticed

in Guatemzla yield a high enough premium on the final oroduct
Lo be economically justified? ‘oild it be profitable to
enzage in widesnread use of commercial fertilizers,
insecticides, mechanization and other lmprecved technolozgical
rractices? Are tre ommer-operated cceffee nlentations
tctually more efficiently and profitably run, and if so, how
Luch more so? If on absentee-oirmer system is to be »nracticed,
weuld it prove »rofitable to Lire a well-trained nlentation
sanager end pey him the salary necessary to attract hin?
+-8se are just a fewr of the guestions that need study.

R In both El Salvador ard Colonbia the ZCLA coffee survey
<ound 2 strong vositive correlation betireen labor insuts

t2d ylelds of coffee ver wnit of land. This survey choted
thet 1in B Sclvador, with 2 labor invut of 200 mer/i:ours or
2€SS ver hectare, coffee yields averaged 146 kilos »exr
~-cetare, vneress when more than 2,000 men/tiours rere apnlied
~er hectare, yields climbed to =n averace of 1,050 kilos

gsr hectare (65, ».121). These higher vislds 1ere not
“SSoclated writh a uniform increcse in tyres of wor!: nerformed.

- It was found that on the more labor intensive plantations,
Creater atiention nroportionally ves given to improved
Practices such as fertilizer, erosion control, plent
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pProtection, etc. The study groun arrived a2t the conclusion
that in countries like £l Salvador zs long s underemslovment
exists marmimum productivity per unit of earea under ccffce
cultivation should be a goal rather than maximum droductivity
per man (65, ».123).

In looiing at tlie scme problem cf low »nroductivity,
Hellman concluded tlat the o2l should e to rmarinmize the
productivity of the individuel coffee tree uwith the vce cf
less land and labor and noted that vroduction efficiency
of coffee would have to te increased in order to compeie
with the lecs expensively growm tea. Since coffee nroduction
and prices run in cycles, laborers are naid nore when prices
are higner and there is o greater need for lebor. Eovever,
labor wages are more ¥sticky® dowmward 2s coffee prices
decrease and the coffee planter finds that he must devzlo
lovier cost production tlh:rough tihe use of improved techncl
1f he 1s to remein in oneration during the years of lover
Prices. iie hires fewer loborers but pays then more and uses
better oractices (10, n».l'25-429),

o
oy

Input-output studies similar to the ECLA/FAC study
and tied to costs of »nroduction and returns on investment
are needed in Guate 212,
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VII. SOHE GENERAL CONMMENTS ABOUT GUATZEIALAN COFFSD PRODUCTION

Historlcal Becliground. An early study of coffee pro-
duction by J.H. Walsh reported that Guatemala *., . . produces
the finest, renlking in intrinsic merit with that of .y
variety growm" (8, p.163). At that time he observed that
the “Coban® variety grovm in the Coban district rivalled
or excelled a2ll other varieties with the next best coffees

in Guatemala being growm in the Costa Chlca and Costa Grande
mountains.

In the period 1906~1910 Guatemsla was the world'’s
fourth most important producexr of coffee, after Brazil,
Venezuela a2nd Colombia, 1In about 1840 Central American
countries begen shinping coffee to the United States; the
imports by the U.S. in that year fron Central Anmerica
amounted to less than .10 per cent of the total from all
world sources., Dy 1911 U.S., imnorts from Central America
were about 6 per cent of her totazl coffee imports (16, p.13).
Zven then coffee uas the nrincipal cash crovn of Guatemala and
the number of plantations were continuing to increase.

Graham reported in 1912 that the scarcity of labor
. + . has been and continues to be the mein obstacle to a
more rapid increase in the extenslive lands so well suited
to the grouth of the tree. It is estimated that the gathering
of the crop at the present time furnishes employment for
about one-half the population® (16, p.40). At that time the
majority of the coffee plantations were located in the
departments of Amatitlan, Escuintls, Sacatepeques,
Chimaltenango, Solola, Suchitsvequez, Retalhuleu,
Quezaltenango, San ilarcos, Huehuetenango, and Alta Vera Paz,
The cultivation of coffee in Alta Vera Paz was largely
controlled by German and American settlers. 3By 1943
more then one-fourth of Guatemala’s coffee production was
centered in the department of San larcos and almost sixty
ber cent in the three devartments of San Harcos,
Quezaltenango and Suchitepequez.

Prior to Vorld Var II almost 211 of Guatemala’s pro-
duction and export of coffce was under the control of foreisn
ovners. ilylie revnorts, for example, that in the crop year
1935/36 sizty-four per cent of the coffee e:ported was under
German control: eighteen per cent under American control;
‘Seven per cent under the control of the Hetherlands; British
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control four per cent; and other countries two per cent; and
under Guatemalan control only five per cent of the totol
(56, PoZOl). . ’

During Yorld Var II German holdings were erpropriated
by the Guatemalan government and operated under State control
as national farms. During the Arbenz adninistration nmany of
these farms were split up into sm2ll farams for landless -
workers under an agrarian reform progrem. Following the
overthrow of the Arbenz regline, however, these farms were
takken bacl: by the government.

In 1962 Guatemala erported 745,972,000 bags of green
coffee (60 Xilo bzgs). Of this total, the United States
took 48.1% and Germany 27.7%. Before VWorld VYar I Germany
took about 60% of Guatemzla‘®s coffee erxport but since that
time the United States has been the principal mariket,
although Germany was egain quite important for a period in
the 1930°s.,

One problem in Guatemala has been the holding of un-
cultivated land by large land-ovners. Iany of these large
lroldings have been handed doym from origlnal grants by the
Spanish crown. A decree in liarch 1956 to encourage the
development of idle land by its owners provided that each
landotmer who had over 208 acrecs was required to file a
stetement regcarding land type and usare patterns., ithin
a one or two year period, depending on howr the land was
classified (five classes were set ur according to soil type,
topogrephy, water and accessibility) the owmer was required
to bring the idle land into production or be subject to a
new land ta:z:.

Production Areas. The tiro principal coffee production
areas in Guatemale are the Pacific Piedmont end the Coban
region of Alta Verapaz. The Pacific Pledmont area 1s a
narrow band along the southern slopes errtending from Mexzico
on the west to the department of Sante Ro0sa near E1 Salvador
on the east. It 1s in this region that most of the coffee
is growm. The Coban region of Alta Veranaz 1is located in
the north central part of the country. Although the
majority of the coffee is produced in these two regions,
tnere 1s some coffee produced in all of the departments
except the Peten and Totonicapan (11, p.125).
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llost lorse-scele commercial farming other then ccffee
i1s carried on in the Pacific Coestal lovlands iere the land
lies flat enourir to allow irrigation and tlie use of meciicnized
equipment. It 1s estimated tnat about 16.2 million acres
(62% of the total land area) are in forest in Guatemala and
about 12.4 million acres are commercially »nroductive (5%, p.6).

Coyrier renorts that nmost of the recent evransion in
ecricultural production has been on the western slones of
tnhe central mountain range, but 2lso notes that there ere
large land eareas suitable for expanded egricultural preduction
in trovical lowlands. HNumerous authors have also surgested
that Peten holds great potentizsl for development in future
years as transportction and communications systems are
improved. There apnear to be excellent future possiiilities
for bot!i a profitable logsing industry end food production
after the lend is cleared (59, ».1).

Farm Size. The census of 1950 snowed that the median
faro size in Guotemele s only 3.9 ecres and the meon size
26.3 acres. This skeved distribution reflects the influence
of tlie larze »lontetions, Thie census olso revealed that
appro:inately 57 ner cent of Guaterale’s coffee wos being
produced by cbout 5 1/2 per cent of the ferms, cocch of uhich
nroduced more tiian 200 bass (quinteles) »er yeocr. For oll
types of faorming it vos found tinct only 2 »ner cent of
Guatenala’s farm onerctors had farms larrer then 111.5
acres, but that these plentations comnrised 72 »ner cent of
the totzal farm land.

These larce dlantatlons are oriented toward the »nro-
ducticn of cash cross for erdort. In 195&, szccording to
thetten, 94.25 of the value of 21l Guatemzlan erports vas
represented by tiie four crops of coffee, bananss, cotton
and hean. Coffee alone accounted for 77.5 ver cent of the
total value of evports in that year (11, p.85). VYhetten
has also made the observation that plantation zgriculture as
it is »racticed in Guatenala is wasteful of land because
most »nlantations encompass much more land tiien is used for
productive »urvoses (11, v.125).

Coffee Production and Valuve. In the cron year 1961/62
Guatencla’s emortable production of coffee totaled
1,525,000 sixzty-2ilo bags of green coffec iiilich represented
a total vclue of 74,03:,000, As noted earlier in this
Paper the United Stotes toolr 48.1 per cent of Guatenmale's
total coffee »nrocduction and Zuronme toor 46.9 per cent., Of
the Zuronean importers, Germany was by far the best
customer, taking 27.7 per cent, followed by the Netherlands
with 6.5 per cent (64, appendix pp.49-95).
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VIII. IMPORTANCE OF COFFCE TO TI'S UNITED STATES

Coffee vies from year to year witih petroleun as the

most valuzole of 2ll the United Staotes' imvorts., In 1953
west reported tiat tiie annual velue of U.S. coffee immorts
wes approinately 1.5 billion dollars and that the coffee
industry in the United Stoates iacludins »nrocessing and

istribution ues estimoted to e 2o 2.5 billicn dollar industry
(51). In 1962 the United States immorted 5989,64%,189 worth
of green coffee slone. The per canita consuzdtion of coffee
in the United States amons the civilion ponuletion ten
years of age cr older vas 20. pounds of rreen coffee annually
(¢%, eppendis »».49-95), In 1958 it was estimeted that
crezning agents used in coffee in the U.S. accounted for the
ammual consuzmdtion of 300 million fallons of dairy products
haviag a value of about one-third of a billion dollars

(51, p.1350&),

Of particular interest to the United States 1s the fact
thet 2bcut forty per cent ef the dollar 2arnings of Latin
-nerican coffee exporte are in turn spent on U.3. products.,

It is, of course; & well Lnowm fact that Latin fZmerica pro-
vides a2 good mariiet for our menufactured preducts. The
magnitude of U,S. opricultural exports to Latin Americen
coffee producing rations is aot such o widely recoznized fact.,
A study by Adcocl:t has showed thiat the Latin American coffee
grouing countriec »rovided a mariiet for thiirteen per cent of
all U.S. egricultursel »roduction (21, »».20-11). The

foreign earrings received by the Latin LAmoricon countries, as
& result of coffec ecimorts, stimulete the denard far incresased
food consumption a2t e much faster rote tiian their dozectic
food production can nmect. This, counled with increasing
vonuletion, provides en eireonding narlet for U.S. and
oDuropean agricultural products.

The Adcocl: study revesled that of the total amount
nroduced on U,3. forms, tlic percenrtages ersoried to coffee
producing Leatin Anerican courtries were as follows: dried
whole milk, §35:3; dried beans, 70%: lard and edible tellow,
385 rice, 35%; wheat flour, 353: evencrated milk and non-
fet nill solids, 255; vheat, 125; butter, 113< ond grains
other than whezt, 73 (21).
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In 1662 the value of U.S. imvoris from Custemcle i-as
.62.7 million and the value of U.S. emmorts to Guatemela ves
,61.0 milllion, showing an unfavorable balance of trade of
51.7 miilion. Over the three-year neriod 19£0-62, hovever,
the balance of trade ncs totaled only $-.2 nmillion. 'ith
£l Salvedor, for the same three-year pveriod, the U.S.
shotrted o Tavorable balance of trade of plus 5.4 million
end with Costa Rica plus ,21.2 million. The balance of
trade for tne same period witn Hezico was plus $841.L
nillion (6L, p.74),
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