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SPATIAL AWALYSIS OF THE WORLD COFFEE MARKET:
THE BRAZILIAN COMPETITIVE POSITION
vy
Sergio Alberto Brandi, Fh.D.
The Ohio State University, 1967

Professor Mervin G, Smith, Adviser

In the process of production and export adjusiment to the condi-
tions of the Internétional Coffee Agreement, it has been suggested
that Brazil hes still a comparative adventage in coffee, over most
of its ccorctitors. The country kasz =2 faveratle lcoccation with re-
spect to the large world markets, production costs are among the lowest
in the world and 2 climete suited to the best types (varieties) of
product. .

The general objective of this study is to evaluaie the market-
ing advantage of Brazilian coffee in the world markets. The theory
of interregionzl competition is applied to the world coffee industry
to contribute to an understanding cf tke economic foreces at work arnd
tc measure some relevant economic relaitionships.

The specific objectives of this research are to (1) describe
the present distribution pattern for coffee; (2) develop estimates
of transportation cost functicns for coffee; (3) determine the best

markets for Brazillan coffee and to analyze the effects of impoert

tariffs and export guotas on the selection of these markets;
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(4) estimate inter-market price relationships and their effects on
location of coffee production; end (5) indicate the locaticnal ad-
vantage of Brazil with respect o marketing coffee.

Thirly-nine regions of the world were taken as g closed
market; imports and exgorts of other countries were excluded from
the sample. Only the coffee arriving in the consumer countries in
green unroasted Torm was considered.

The transportaticn model was used to determine various inter-
relationships existing between the 21 exporting countries and the 18
consumer countries included in the sample. Informatiorn used con-
sisted of (1) imports of each of the consumer countries; {2} shin-

ch

M

ments of each experting country; {3) sxportable production of e
exporting country; (4) transportation costs from each shi ping country
to each importing country; and {5) import tariffs impcsed by each
importing country on each exporting country. These data were ob-
tained for the harvest year of 1964-1965. The transportation moded
was applied to four selected situations, ranging from "free market"
(no export restrictions and no import tariffs) to "completely con-
trolled market” (with export quotas and with import tariffs). The
results of these four experiments were examined in order to determine
the probable effects of the mentioned restrictions on the selection
of best markets for Brazilian coffee and on the competitive position
(comparative advantage) of Brazilian coffee.

.Evidence obtained suggests that, uader current conditions,

the best markets for Brazilian coffee would be the United States,
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Canada, Argentina, France, Netherlands, Sweden, Denmark, Spain,
Eastern Eurcpe, and Algeria.

Elimination of tariffs and of export (ICO) guotas apparently
have a substantial effect on this selection of best markets. Assum-
ing that Brazil will have to live with the Internatiocnal Coffee
Agreement, an alternative is still open, through the implementation
of the Article 47 of that Agreement. Gradual reduction of import
tariffs are expected to affect both the total volume of exports znd
the distribution pattern of Bfazilian coifee,

Tha launching of ageressive promotion vrosrawms. and the de-
velopment of the so called "new markets" are also evident policy
implications in the demand side of the market.

Brazil has a small (less than US $1,00 per bag) pure location-
al disadvantage relative to the bulk of the world output and exports.
When tariffs are considered, the relative disadvantages. reach levels
as high as US $13.00 per bag. Policies directed toward improved
coffee harvesf and proqessing and to more efficient, lower cost,
technigues of production are in order for the Brazilian coffee in-~
dustry. To attain higher levels of effective competition, the
Brazilian “Arabicas" should be "washed" and barvest should be mecha-
nized. The current policies, conducted by the Brazilian Coffee In-
stitute, toward diversification, cost reduciicn, quality improve-
ment, and coffee industrialization, are consistent with the evidence

obtained in this study.
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CHAPTER I

INTRODUCTIOR

In the process of production and export adjusiments Yo Lio
conditions of the Internstional Coffee Agreement, it
suggested that Brazil may still have a comparative advan

coffee, over some of its competitors. That couniry sesms to hawe

a relatively favorable location with respect to the larger world

h

world and its ciimate seems to be suited to the best varictie

Starting in the late 1950's, the world coffec pariol was
characterized by large surpluses. Zxportebie rroducticn exceeded

exports year after year and unsold stocks continued to grow. DBy far
the greatest part of these stocks #as accumulated in Prazil, where
the excess supply of exportable coffee was over 50 millicn bags.

The severe decline in coffee prices which started in 1857
and gained momentum in 1658 and 1959 =tated thereafier. From 1559
to 1963 the ennual average rate of decline in the price of "Brazgils"

was of about 2 percent. It was of abcut 15 percent per year in the

l/Viton, A. The World Coffee Economy. Rom2: FAO. Commodity
Bulletin Series Ne. 3, 1961, p. 12-13.

-/Lovasy, G., et_al. The Interpaticnal Coffee Market, in Jul
Stafi Parers, Vel. XI, No. 3, p. 357. For data on the amount of

supluses, see Section on "Description of the Coffee Market," in
Chapter I.




previous three years. Meanwhile, the price of "Africans" ang
"Manis" {other Iatin American type) showed a somewhat different
pattern.§/

Coffee is a major source of foreign exchange earninpgs of
Erazil.ﬁ/ This heavy dependence on coffee trade makes the country
peculiarly vulnerable to world market development over which it has
little control. The instabiliiy has widespread repercussions through-
out its economy. High prices aggravate serious internal inflationary
pressures and economic distortions. When coffee prices drop so too

do government revenues, private investments, imports, and the level

of general ecencmic activity.

t

The Internatiocnal Coflee Agresement Letween consumer and pro-,

{

ducer countries is a means of dealing with severe price fluctuations.
However, even within the frame of the ICA, the problems of dis-
tribution, ccmpetition and of barriers to compeiition between
"Brazils," "Africans,” and "Manis" remains a serious one. Specifical-
1y, the coffee agreement does not restrict the pattern. of trade. It
restricts only the total exports of coffee frcm each exporting
country. Exporting countries are free to attempt to inecrease their
sales in the best markets of the world. It is known that major ex-
porting countries have ‘teen engaging in sirong promotionzal efforts

in the major consumer markets.z/ Even without non-price competition

policies, it might be that the present distribtution patterns are

§/Lovasy, G., et 21., op. cit., p. 367-369.

1-t/ﬁ\bout 4L of total value of exports in 1G65. See PACB.
Annua) Coffee Statistics, No. 29, 1965, p. 120.

éfPACB, ov. ¢it., p. 8-9.
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not the most eccnomical ones {lowest total cost). Discriminating
custom duties, imposed by some consuming countries might also re-
sult in less than optimal (lowest total cost) distribution patterns

in the world merkets.

Objectives

The general objective of this study is to evaluate the
locational advantage (relative transportation cost advantage)'of
Brazilian coffee in the world markets. The theory cf interregiocnal
competition is applied to the world coffee econosy to contribute to

& better understanding of the econcmic forces at work and to pezsure
C=)

9]
[}
1]
b
chk
]
]
3
]
)
It
L]
1]

some relevant economi

The specific objectives of this resesrch are to (1) develop
estimates of transportation rates of coffee; (2) cetermine the best
markets for Brazilian coffee; (3) analyze the eflfecis of elimination
of import tariffs on these markets; (k) enalyze the effects of
elimination of ICA quotas on the pattern of distrivuticn of coffee;
(5) indicate the location édvantage of Brazil with resvect to

marketing coffee.

Description of the Coffee Markei

A brief description of the characteristics, trends and organi-
zation of the world coffee market shall place the Tollowing analyses
in a more appropriate perspective.

Coffee procductlion response to price seems to be very inelastic

in the "short-run" (one year pericd) but relatively elastic in the
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Vegaries in weatcher are factors which nlay a recurring role in de-

vermining cutput. Southera Brazil, in particular, where most of

the Brezilisn outpuv is produced, has from time to time been Tesed
by severe‘weather conditions--~Irost, fire, end prolonsed drouzhi.
Twortyges or government Inferference in the coffee marike:
lon progrer— z2nd the awport tavailon volicy 5/ In the
longer run these policies should lead to reduced production ard
cepacity. World coffee produciicn has risen from abouid 35 million
Tegs in 1948 o almost 80 =illion vags in 1800.  Since tkhen it hes
decreased to abcub 52 million begs in 1965. In tke post-war pericd

=1

oy e 1 L . -
4Y I&asisr TlIAn vhe QUUTAle OC

s .

ion of twe villicn coffe=
were achieved.

Q/A substanvial share of the erport price is iz2xed away Tronm
producers rzzii and Colexbla. Tiis shars gees clo
the export price in toth counvries.

"Rorustas" (grown mainly in Africa) hes risen relstive-
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Recent history of coffee trade was characterized by alternaiing

periods of acceleration and retardation. Evidence collected by
Beckford suggests that these fluctuations ("Kuznets cycles") reflect
rhythms in demand in the industrially advanced couniries. World

and Brazilian coffee exports seem to conform in phase with secular
swings in American demand, although the expected export lags are not
evident. The absence of these lags may reflect either the influence
of other importing countries or the stockpilling of coffes in Brazil.
World coffee exports passed through phases identical with those of
Brazil. During the last hundred years, four long swings can be ob-
served. The average durationrof the four swings is 20 years.lg/

Net world exports have shown

1431
0
ct
0]
o
(=7
~
o)
)
o
¢t
0
H
3
O
[
03
H
Q
B
ct
ty
4]
}.J
w3
(]
D

1948, Bowever, world surpluses started pilling up since 1953. WNet
surpluses were grossly estimated at about 50 million bags in 1965:
about 80% in Brazil, 10% in Colombia, end the remeinirg 10% in
several other countries. The total would have been much larger had
not Brazil destroyed a substantial amount of low quality coffee
(approximately 10 million bags) and almost 730 million coffee trees
since 1962 (representing about & million bags per year).

demand for coffee seems to be relatively inelastic with

7

respect to price and inceme. Price elasticity ranges between -0.2

and -0.7, for higher and lower income countries, resvectively. The

lQ/E':eckford, G. L. F. Becular Fluctuations in the Growth of
Tropical Agricultural Trade, in Economic Development and Cultural
Change, Vol. XIII, Part I, October 1584, p. d0-9i.

11
"“/Wickizer, V. D. Internation=l Collaboration in the World
Coffes Market, in FRI Studies, Vol. IV, No. 3, 1964, p. 273-30h.

-
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income elasticity zppears o fall off sharply as per capita incoms
rises. It ranges between about 0.3 in Sweden and 0.7 in Italy.lg/
One of the most remarkable developments in the coffee trade, during
the last two decades has been the considerable increase in the share
of "Robusta.” This is closely linked to the expausion of instent
coffee manufacture. Superior quality of soluble coffee is cbtained
by using only "Brazils" or "Milds." For regulér coffee, which ab-
sorbs over 80% of total green coffee roasted in the U. S., the use
of "Robusta” is limited because of its "distinct” flaver. TIn the
U. S. market, in the period 1953-1953, the elasticity of substitu-
tion between "Brazils" and "Robustas" was equal to -0.98, between

~

- . A - .-l.
"Brazils" and "Milds" varyins between -1.6 and -2.8.'*

Price and substitution elasticities of Gemznd have an im-

ortant relaticnship with another characteristic of the world
b I

coffec trade--the widespread use of import tariffs end quotes.

Tariffs remain an important obstacle to the expansion of coffee

consumption in many consumer countries. The common tarif? for the

sumption and Prices in ths United Stat in Azriculturzl Eccneomics
Research,Vol. X, No. 3, July 1958, p. 62-6%; and Szart, A., et =2l.
Factors Affecting United States Coffee Consum pbion, ia Monthly Bulletin
of Agricultural Economics and Statistics, October 1554,

;é/Lovasy, G., et al., op. cit., p. 379; and Abaelu, J. N.
A Quarterly Analysis of the United States Import Demand Tor Varieties
of Green Coffee. East Lansing: MSU, Unbuolwsnea Ph.D. dissertation,
1966. In 1664-65 the average price of Brazil," was $0.41 per pound,
the average price of "Manis" was 30.45 per poand and the average price
of "Robustas" was $0.35 per pound. It is assured here that these
price differentials are indicators of quality differentials.

.

l?/wtoq, A., ov. cit., p. 31-33; Daly, R. F. Coffee Con-
= 1
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5ix members of ths Buropean Common Market--free eniry of coffee fron
affiliated African countries and s 9.6% ad valorem duty for coflea
from all other origins--is expected to induce a further shift in

V- 1 'ITJ;LI-./ T ] .
favor of "Robustas. Elsewhere in Europe, coffee levies vary
widely. Green coffee enters duty-free in Austria and Norway. 1In
Spain, Denmerk, Finlend, Sweden, and England the duties are specific 3
when and if applied. t is evident that the specific type of duty
is not discriminatory against either "Brazils" or "Milds." Eastern
Furopean countries usually resort to quota restrictions.

Of particular interest is the expansion of the instant coffee
industry. Consumption of soluble coffes in %he United Statss has
risen from 0.25 cups per capita per day in 1553 to 0.58 cups p.c.
p.d. in 1965, or from 10 to 21 percent of total cups, in the last
thirteen years. In Europe, the percentage of total coffee consump~
tion represented by soluble currently ranges between 75% in England

d’ > da - + l_./
and 1% in Sweden, Norway, ltaly, and Finland.

The use of coffee in soluble form represents a significant

-y

saving in green coffee to produce 2 given number of cups of coffas.
Estimates of the average saving vary between 15 and 4C% of the waight

of gresn coffee used. This might be a rartizl explanation for the

lit/Low.rasy, G., et 21., op. cit., p. 361.

EE/See Appendix Table 13 for custom duties imposed by the dif-
ferent countries.

16/

PACB. Annual Coffee Statistics, No. 29, 1965, p. 51-57.
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it also includes provisions to encourage removal of import taxes
and tariffs, to expand promotional activiiies, to reduce world
stocks and to put limitations on the growth of preduction.

The International Coffee Organization was established to
administer the provisicns of the agreement. Its highest authority
is the International Coffee Council, consisting of all members of
the ICO. The executive Roard (seven exporting and seven importing
members) acts when the Council is not in session., Its key task is
to assign export quotas to exportation members, and adjust these
quotas under the "waiver clause" which essencially provides relief
in hardship cases. While basic quotas are written into the Agreement,
the actual operative quotas are set for each coffee year, according

to the

o
¥

Countil's estinate of world demand. The Council z2lso dis-

tributes quarterly cuotas. Currently, both operative guotas and

.waivers (quota increases) are related to price changes. A ICO

Indicator Price (arithmetic average of selecited types) is computed
daily. The Council set the 1964-65.indicator price range with a
floor of 38.00 and & ceiling of 44.00 United States cents per pound.
If the indicator price is outside this range, for more than fifteen
days, the Council mzy adjust quotas in order to bring prices tack
into line. -

Adjustments of production are to be made in two stagéé. The
difference between current producticn and the ﬁroduction target (about
77 million bags) is to be reduced by 50 percent by 1969. The re-
maining is to be eliminated by 1972. The tools of production aﬁ-

Justmznts are erradication of coffee trees and diversification.
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At the light, of these trends znd characteristics of the
vorld coffee market, it bscomes easier to understand the pressures
that the producer countries and traders are suffering, in order to
adjust their production and trade patterns to the new conditions.
Analyses presented further should be considered under these

circumstances.
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CHAFTER IT

THE THEORY OF INTEENATIONAL TRALT

During the past few centuries cconomists have evolved =z body
of theory that seeks to describe the ways in which national economies
trade and interact with each other. In the currens century, it
appears that the works of Yntema,iE/Ohlin,gg/ Earbeler,gé/ and Viner,gg/
deserve special reference for their masterly treatment of the pure
theory of international trade.

The purpose of this chapter is to provide & systemaitic bul de-
liberately brizi account of what is concsived 5o be the modorn thilory

lets assume Tirst %that two countries, A ana B,
} 7

Erow product x.
However, lets suppose that, in absence of trade, the price of pro-
duct x in B is lower {(beceuse of differentials in supply costs and/or
- s 23/ " fe 1 T &

demand prices). The relevant fact here is that there would be =

movenent of product x from B to A.

19

‘_XYntema, T. 0. A Mathematical Reformulation of the Generel
Theory of Internmationzl Trade. Chicago, The Univer hicago
Press, 1932.

[41]
f-e
ct
B
o]
F

gg/Ohlin, B. Interregional and Interrational Trade. Theory and
. . = - - . -_ -~
Econemic Policy. Homewcod: Richard D. Triin, Inc., 1062,

gl/Harbeler, G. A Purvey of Inbernational Trade Theory. Prince-
ton: Princeton University Press, 1961,

22/ _
Viner, J. Studies in the Theory of Internationzl Trade.

Londen: George Allen & Unwin Ltd., n.d.

§§/Supply costs are low, for exzmple, ir outpuit/input ratics
are low or if wages are low. Demand prices can be reistively low due

to small populaticn or low income levals.
11
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Price differential will stimulate exports of product x from
B to A untilit is eliminated. In equilibriwa, the sum of
gquantities demanced is equal to the sum of quantities supplied.

If it costs one dollar per unit to move product x from B to
A, the final price in A will have to be just $1.00 above the final
price in B. At the final B price, the excess of supply over demand
in B market must equal the excess demand over supply in the A market
at the final A price. That is to say, the amount of product x necple
in B want to export must equal the amount people in A want to im-
port if the prices in the respective markets are truly equilibrium
ones.gi/

This tracde in proauct x, by altering prices in the two marketis,

rhoarncrae o Aantantdd
o Lhe quanii

antitiss demanded 2nd supnlied in the two rountvies.
The consequences of trade is to raise the market price of product x
in B (larger procuction and surplus, and smaller censumption) and
reduce the price in 4 (smaller production, grzater import demand and
consurmiption).

Trade mmst be in two directions. B wiil import some other
product from A in exchange for x. Lets assume that this octher pro-
duct is y, and suppose thet country A has lower relative cost in

producing both producis, than country B. It is said that country A

has an absolute advantage din both lines of production. However, if
) 2

the two countries are trading, it is the comparative adventage of

each nation that matters. Country A will produce and export the

2l . ‘ . .
——/Kemp, M. €. The Pure Theory of Internstional Trade. Engle-
wood Cliffs, I. J.: Prenmtice-H=1l, Inc., ». 324,
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Product in vhich its absoluie advantage is greater, the same oceurr-
ing in country B. That is to say, both countries would not under-
take those enterprises in which they have comparative disadvantaces.
National specialization in production is really one of the
outstanding facts of economic life. Clearly, different nations
must prossess overwhelming advantages in certain lines of producticn.
Also, differences in climate, factor endownents and the desire to
minimize the freight bill incurred for moving raw materials and finzl
products. A nation specializes in those products that its producers
can sell cheaply; ability to quote low prices is largely based on low
unit costs of producticn.
A pation will have low unit cost of procucticn of a good if
N s

its output-inmut ratioe

1

¢ high, 1f the inputs ove iqo- oriscd; snd
if the total transportation bill (for Ffactors and products) is low.
The importance of climate, specially in agriculture, lies in the

fact that it largely determines the ratio of outrut to input., Varia-
"

tion in factors prices seems to be largely dus to differences in their

supply. 22/

As a rule, it can be said that there would be very little
international trade i 211 countries had the veriocus factors of Dpro-
duction in approxzimztely the same proporiicns. If {ransportaticon
costs were nil, nationazl specialization would be complete, given dis-

-~

proportionate factor endowments.

25Enke, $., et al., Internstional Econcmics. Englewocod
Cliffs, N. J.: Prentice-Hall, Inc., 1957, ». L3-63.
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Costs of transportation of commodities is the only source
of price differences between countries to be specificaily analysed
in this sﬁudy. Differences due to costs of productien and quality
will be ignored in the main body of the research and will be dis-
cussed again only in the final chapters of this project, where con-
clusions and implications are to be presented.

Costs of {ransporting commnodities between countries have never
been satisfactorily integrated into the competitive general equili-

26/

brium theory of interraticnal trade. We shall present the

algebraic analogue of the gecmetric model originally due to

iy
Cunynghame:zi/

{1 Do 2t =435 + 1P

1 1 C

(2) oo: @ =a+ b(P0 +C)
(3) Equilibrium: § + Q:? = + 4

where DDl and DD2 are the known linear demend schedules for the pro-

‘o ' 1 . .
duct at the couniries A and B; Ql and Q2 are the unknown consumphion
levels after tyrade; a and b are the known verameters of the de-
mand function (assuming that both countries have the same Ffunction };

Po is the uninown equilibrium price for country A, determinsd by

the intersection of the excess supply curves (PS and ES ), after

N gé/xgmp, M. C., op. cit., p. 143,

gZ/Cunyngbame, Sir H. A Geormetriecal Political Economy.
Oxford: Oxford University Press, 190%. For a simple presentaticn of
the geometric model, sce Judge, G. G., et 2l. Estimation of Spatizl
Equilibrium Hodels, in JFE, Vol. XL, Wo. &, Novemover 1958, p. 801-
808, from where most of the dalanca of this chapter was teken.
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trade; C is the known unit transport cost between A and B; Ql and
Q2 are the known conswiption levels before trade.

Equations (1) end (2) may be solved uniquely for the three

unknowns:

(3)  q +q)

2a + 2bP0 + BC

H

2a + 2bP0 + bC

(5) a +q

The solution for Po, the equilibrium price in the surplus region,

yields:

(Q1 +.Q2 ~ bC - 2a)

&
il
R

Given the unique PO, equilibrium price in the deficit regilon is, then,

fo

=t

pa—

Py + C, and these values may be subsbtituted into (1) and {z
unique solution for Qi anc Qé.

Import tariffs can be added to C, the unit transportation cost,
end its effects analysed accordingly. An export gucta smaller than
exportable prcduction means a shift to the left (2 decrease) in the
supply curve of the exporting country. BEffects of export quotas
can be appraised by means of changes in the supplieé attritucted to
each participating country.‘ Product will move from A to B if Pro-
duction costs in A plus transfef chaﬁges (transportation costs and
tariffs and duties) are less than production cosis In B.

In the following chapter we shall present a discussion of the

linear programming transportation model used for the study of opsinzl
brog & J 3¢

resource use patterns within the world coffee economy, considering
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the impact of transfer costs, tariff rates and export gquotas on the
solution. Other impediments to international trade are not included

in the analysis.
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CHAPTER IIT
METHODOLOGY

Background

"The price at any particular producing peint tends, aside from
collusion or special agreement between rival producers of transporta-
tion and processing services, tc vary direétly with distance from
the central market or consuning center. Under competitive conditions,
the price to the producer would be the central market price less the
cost of transportation services between the producing location andg
the consuming center.gg/

Accepting this hypothesis, and assuming that the United States
is the market center, then the price of coffee is get in that center.

The problem, however, is not that simple. The United States is a

[

part of the internaticnzl coffee market; and as such has soms in-
fluence on, but doss not set pricss (disregarding government policies
and the internaticnal agreement).

The effective price in the procucing countries! ports, Paranagua
for instance, tends to be the central marke: \I'ew York) price minus
the cost of trapsportation from those markets to ths exporting coun-

try. Nearby countries like Colombia and Mexico theoretically would

8 . - . . . g
g-/Heaay, E. 0., Sconomics of Agricultuval Production and Re-
source Use. New Yorx: Prentice-Hail, Inc., 1352, v. 642,

17
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gain the difference between their transportation costs to New York
and the costs of transportation from Brezilian ports to these ports
of consuming countries.

- The transportation model of linear programming is applicable
for the study of optimal resource use patterns within the world coffee
economy. Variations of the model may be used to illustrate the effects
of restrictions (e.g., tariffs or imﬁort taxes) and other imperfec-
tions (e.g., export quotas) on movement patterns and prices.

This analysis assumes, of course, representation of an entire
region by a point in that region, no trans-shipping ccceurs, profit

maximization, homogeneous product, perfect knowledge of the market,

-y

[N

s fixed, a storable

1o

on in e

W

preoduction and consumpt ch region

product, freedem from external control, available storage, and unit

transfer costs independent of volunme shipped, among cther things.
With a nonperishable product like coffee and the existing market
facilities these assumptions may nov be much unrealistic. The fourth

assunption will be discussed further.

Transportation Ilodel

The transportation model is us2d %o study green coffee Tlows
end intermarket prices. In this model it is necessary to tazke as
given total quantities available in each shipping area and total
amounts consuwwed in each importing market. The transportation model
then provides a minimum transportation cost solution for moving the

specified guantities to the several markets. This is known as the
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Koopmans-Hitchock problem in linear programming.gg/

In short, a homogensous product is to be shipped in the amounts
al, 32, ooy am, respectively, from each of m shipping origins—and
received in amounts bl’ b2’ e e owy bn, respectively, by each of n
shipping destinations. The cost of shipping a unit amount from %he
1™ origin to the ;™ destination is C;4 2nd is known for all com-
binations (i, j). The problenm 1s to determine the amounts Xij to be
‘shipped over all routes (i, J) so as to minimize the total cost of
transportation.

To develop the constraints of the problem, the so called trans-
portation tableau, could be set. The amount shipped from origin i
to destination | is Xi ; Lthe totel shivped from origin i is ay > 0,

'jJ -
and the total received by destinaticn J is b, > 0. Here we tonm-

porarily impose the restriction that the total smount shipped is equal

to the total amount received; that is

= A

Za, =X b
3 J

. 1
1

The total ccst of shipping X.. units is C..X... Since a
1d id 19

negative shipment has no valid interpretation for the problem as

gg/KOOPmans, T. C. Optimum Utilizetion of the Transpertation
System, in Economstrica, Vol. XVII, p. 136-146; and Hitchock, F. L.
Distribution of & Procduct from Several Scurces to Mwnerous Localities,
in Journal of Mathematical Physics, Vol. 20, 1941, p. 224-30. Most
of the methodological cdevelopments bresented here were first learned
from Himes, G. C. International Competition in the Feed Crain
EBconemy. Columbus: The Ohio State University, Unpublished Ph.D.
dissertation, 1964, 93 p.
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stated, we restrict each Xij 2> 0. The mathematical statement of the
transportation problem is to find values for the flows (variables)

Xij vhich minimize ths total cost

m n

(1) . X C. X
i=1 g=1 4 3

Subject to the constraints

n

(2) Z Xij = a, i=1, 2, . . ., m
J=1
m

{3} £ X =% S
=1 1] ]

In order for equations (2) and (3) to be consistent, the sum

of equations (2) equal to the sum of equations (3); id est.

(5)

n™Me
N ™

i)
X,,= T X.,=Z a, =X b. = A
J

=1 j=1 W o4 1 J

The system of equations (1) to (5) is = linear-programaing

' o)
problem with m + n equations in mn variables.iﬂ/

§Q/The maximum number of basic solution is m +n - 1. Gzss,
S. I. Linear Programaing. Methods and Applications. ¥New York:
MeGraw-Hill Book Company, 2nd BEd., 1964, Chapter 10; King, R. A.
(Ed.) Interregional Competition Research Methods. Releigh: Agri-

- cultural Policy Institute, 1963, 204 p.; and Teksyama, T., et al.

International Trade Mcdels, in Illincis Agricultural Economics,
Vol. 4, No. 3, December 1954.
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In addition to providing the minimal cost flows of coffes, th

T

solution to the transportation cost provlem yields the price differ-

entials between markets and between shipping points. If the equi-
librium price in any one market was given, the price in all other
markets and shipping points could be computed.

A comparison of the minimsl cost shipping pattern with the act-
ual pattern of coffee flows and a comparison of the theoretical and
actual price differentials could also be mzde, providing a rough test

of the efficiency of the werld market in allocating supplies and in

determining prices, $1i11 ancther use, which is to be made of the

price data developed, is to indicate the best markets for graean

coffee shipped from Brazil, assuming that the least cost transporta-

|2
Ty

tion flows were followed in pract

e

imports and their effects on the export Tlows of coffee are also to
be analyzed.zi/

Price differentials due to quality differences raise adéition-
al computational problems. Most consumer countries usuzlly impcrt
coffee of all three types and some producing countries produce coffes
of different typesf It was first thought that using a2 linear Dro-
gramming model and adding restrictions for those market shares in

each individual country wcould make more realistic the gnalytical pro-

cedure. However, ta unavailability eliminates that alternative.

§i/For a ploneer study in this area, see Bztes, T. H. Political
and Econontic Constreints on Efficient Pricing and Allocation in In-
terrational Sugar Trade, in Proceedings of the 1966 WFFA Meeting, Los
Angeles, 1966, pn. 163-70. -
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Estimates are not available for those shares for producing
countries.ég/

Given the diresct sclution tc the transportation problem

(i.e., the optimzl set of geographical flows), we may now consider
world price differentials, which are thought of as one of the prinme
allocators of regional distribution. As in any linear programming
problem, the solutionlimplicitly places values con the various inputs
and/or outputs. With the aid of tx du.:1ity theorem of linear pro-
grarmming, & unigue set of world price differentials may be derived
which correspond to the optimal set of flows. Thus, in a minimal-
cost transportation scluticn, the dual problem is concernsd with

deriving that set of regional price differertisls relative to a

particular base (V,'s and U,'s) which is censistent with the optinmum

i

set of flows. In &

T

veloping the dual formulaticn, let Vd be the
price differentizl associated with the destinations and Ui be the
price differential associated with the origins or supply pcints.

The problem may be then stated algebraically as one of the maximiz-

ing:

(6) ZbV,-LalU =85=Mucimum
JdJ i1

subject to

(1) V., -U <e¢

32/

Although the assumpticn of product homogeneity is nﬂcessary
for the transvoriation model, given present datz availabilities, this
does point to an important area for {future research work.
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In the equation (6) the maximum S is equal to the total cdst
of transportation derived in the minimum formulation; i.e., equation

(1) is equal to equation (6). Therefore, the maximum problem may

‘be thought of as finding the values of Ui and Vj that will maximize

the total gain in value of amcunts shipped subject to nonpositive
profits on éach shipment. Thus, it is possible to interpret Ui as
the value of the product at the supply origin i, and Vj as the value
of the product delivered at destination j.

Equation (7), then, may be written as:

(8) V., <U +cC,
- 1 1

J J -

This relationship nowv states that for any suvply-desiinaticn

- £ - TR ] el s - - . . .. .
L i) r Ry rTa Yk L Y b4 yrin flexes " & W3, . sy ey AL ST e BT AN Bape Ba= g P PR S wer me s T - omtaa
pas y Wi Valls &0 L deglilacion o Somens HUilliv Llauw Lo LG ESouLli

than the velue at the supply point plus iransportation cost. If
some surplus regicn is chosen as the base, then a set of price Gif-
ferentials is genesraced subject to this choice. The wvalues of U
2lso measure the comparative price adventage of the surplus regions,
and the Vd are delivered price differentials that correspond to the
most econcmical allocation of supply from the viewpoint of minimum
aggregate transportation cost. These outcomes are the competitive
equilibrium sclutions that would result from the efférts of ex-
porters at the supply countries to dispose of their suppliss at
minimum possible costs of transportation,

The balance of this dissertation consists of work cenrnected

[ P N}

with: (1) derivation of a semi-~log transportation functicn for green

ha)

coffee; (2) determination of the "best" markets for Brazilizn co
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in terms of selected ranges of relative costs of using ncn-optims!
routes; (3) indication of the locaticnal advantage of Brazzil with
respect to marketing coffee, by means of comparisons among price Jif-
ferentials (Ui’s) associated with origins or supply poigts. Tha
effects of ICO quotas and import quotas, on selection of "best" muiy-
kets and on comparative advantage, are to be analyzed by meeans of
comparisons among solutions of four different models. Model T wil)
exclude both quotas and tariffs; Model II includes exXport quotas L%
excludes tariffs; Model III excludes export quotas but includes
tariffs; and Model IV includes both restrictions.

The QEEE to be used in this anzlysis are: (1) annuel imporgs
of green coffee in each of the knowm important consumer countries:
(2) annual exports from each important procucer ccuntry shipping tg
those consumer countries; (3) estimated ty rensportation changes for
sea routes connecting each producer count Lry with each consum
country; and (4) tariffs imposed by importing countries on coffee

shipped from one or more sources.

Regional Derﬂrca ion and Pasing Points

UQ

<

Fourty-eight countries thrcughout the world were selected Tor
analysis. These countries were avpreé. ed in thiriy-nine regions,
including 16 regions in the Americas, 15 in Eurcpe, 13 in Africa ang
4 in Asia and Oceania. The eight major producers in the OAMCAF (oo
Table 1, footnote b) were considered s one regicn. Kenys and

Uganda were also grouped in cne region. Burundi and Tanzania,

Germany-Austria, Ttaly- ~Switzerland, anu,Eelﬂlum-Aufcvbu“g were algy
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considered as ccmposed regions. Angola, the major African state
linked to Portugal, was considered as one region.

The markets chosen and their respective basing points are
listed in Tables 1 and 2. Each importing or exporting "country"
(region) was considered as a market area for green coffee.

In the harvest year of 1964—65, the countries included in
the study exporied about 96% of the world total exports of green

coffee and imported about 80% of the seme total. All the analyzed

- exporting countries had assigned ICO exporit guotas. They fulfilled

almost 99% of the global ICO quota. All importing countries in-
cluded in this egnalysis are also menbers of the Agreement. Those
Tigures are empirical evidence of the coverage of the ICO and cf
the present analysis.éé/

were Lhe re-

0w

The criteria for selection of the basing point
lative importance of the sea ports of each country. In the case
of a region being the result of aggregation of two or more countries,
& major port of the most important ccuntry of that region was
selected.

All countries included in the analysis exported cor imported
more than 200 thousand bags (bags of 132.276 pounds } of green coffee

in the harvest year of 1964-65,

§§/Cf. Shisko, I. The Coffee Cutlock Under a "Model" Inter-
national Agreemsnt, in Jiller, H. (Ed.). Guide to Comncdity Price

Forecasting. New York: Commodity Research Burszau, Inc., 1565, p. 117;

and PACB. Annual Coffes Statistics, No. 29, 1955, p. 9-10.
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Transfer Costs

Transportation costs associated with the international ship-
ments of a commodity like green coffee are cnly one of the varizbles
affecﬁing internziional ccmpetition. Differences in costs of pro-
duction and transfer costs associated with institutional barriers
like tariffs or custom duties may exert an effect on the flow of the
commodity. Per unit transfer costs, Cij’ can be formulated to in-
clude one of these costs in addition to the cost of transportation,
Any cost which can be expressed as a constant rate per unit of
commodity transferred can be incorporated in the cij values.ég/

Ocean freight rates, custom duties and internal taxes on
imports are explicitly considered in this analysis.
obtain these informations, the followin
freight rates for moving green coffee from exporting to importing
countries were not a matter of public record unitil recently but were
obtained, in 1965-66, from the trade, by the Department of Research
of the Pan American Coffee Bureau (Tavie 3). Mileage estimzates
between the selected orizins and destinations ware obtained from the
Mercantile Marine Atles and this information was combined with the

freight rates and a cost function was estimated (Chart 1):

EE/I-."e.l}ser, F. E. Transpertation and Spatial Equilitrium !Models
for the Inter-regional Analysis. New Orieans: Southern Farm Manags -
ment Research Committse Workshop, 195k, Minmeo., p. 3-6.

35

'“/For & recent example of work in this area, see Dean, G. W.,
et 2l. Trade and Welfare Effects of EEC Teriff Policy: A Case Stucy
of Oranges, in JFZ, Voi. 48, Wo. &k, Part I, November 1966, p. 826-46.
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Chart 1. Ocean Freipnt Rates For Green Coffee, 1904-55

 2.50

1.50

1 I
2.000 4,000 4.000 8,000 10,000

Scurce of Derivation: Data in Table 3.
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(10) Ciy = 1.49637 + 1.47569 (1og MiJ.)
re = 0.67
where Ci = transport cost in dollers per bag from region i to
J region j;
Mij = distance in pautical miles from region i to region J.

“Given this tranéport function, transportation rates between
the basing points representing each pair of regions were estimated.
(See Table L.)

It seems relevant to discuss here the transportetion policies
adopted by the shipping lines. The various ports of the world are
divided among the variocus shipping lines. A group of lines divided
up an area of the world end establish a freight rate of shipping
certain commodities.

Among the obstacles to trade in coffee with which coffee Dro-
ducting countries have long been ccneerned are fiscal levies and
quantitative import restrictions. Under the provisions of the Article
47 of the ICA, the members are committed to investigate weys and
means by which the obstacles to increased trade of coffes could be

progressively reduced and eventually, whenever possible, eliminated.

. e

Tariffs are still an important ,obstacle tc the sxpansion of coffee
trade in the <bsolute majority of importing ccuntries, despite
persistent efforts to have them reduced or eliminated. In 1965 there
were changes in rates of duties on coffee, with some incfeases and

some decreases being made. In general, however, the basic situation
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Pable e (continued)

Yo —
United , Fastern
Fron Kingdem Denmarik Finland Portugal  Svairn Burone Japan Aumiralia Alweorin
Beazil 2,59 2.63 2.50 2.0t 2.5, 2.71 509 2.0 252
Colonbia 2.52 2.60 2.66 2,407 2,50 AN Py -Ride 2Tk
Guatemala 2.50 2,50 2.6M 2400 2.5% 2,77 2679 e,
Hewico 251, 2.5¢ 2.6% © 2. 2,40 2,66 2,00 2055
L Salvador 2.57 2.69 2.7 2.49 2455 2.72 2,57 2.0
Costa Rica 240 2.5 260 252 2h2 2,62 2,62 Dol
Eeuador 2,58 2.05 2470 2.9 2,50 2,71 2% ARt
Venesnela 2.50 2.55 2.6 2,45 .52 2.7 2,61 2ol
Hicavasua 2.55 2.00 2,69 247 2.5% 2470 2,06 Zotil
Deminicon _ . .

Repubiic 2.3 2.0 2.5 2.20 24355 259 240¢ 2,50
Nondurag 249 2.58 2.64 2.6 2.52 271 2670 Ralil
Pexu 2.6 2.7 2.7 2.56 262 2,597 2,70 2oinD
Baiti L2355 2.5 2.52 2,20 2.58 2,61 2407 2,03
Ethiopia 2.2 2.49 2.56 .20 24355 257 2,75 2.2
Kenyo-Upaada - 2,68 2.7 2.7 2455 2,062 2079 2.%5 2J05
urundi-

Timsmania 2,65 2.72 277 250 2.59 2,77 2.7 2.5 2,62
Tnddic 2.76 2.01 2.05 2.05 2.0 2,06 200 2,50 270
fnpola 2456 2.57% 2.59 2,20 2435 2,00 2,97 R 2,57
QLIICAR 2.25 250 202 1.965 Zel Balh 3.0n 2.00 2,02
Congzo (DJRL) 2.h% 2,50 2.57 2.7% 2 2450 2,90 2.70 2000
Indonesia 2.0 2,90 2.0h 2,77 2e0L 2.95 o5 L2450 2.0

Sources of Derivation: Data in Table 13 of Appendix and Bouation (1),

Lo
(W)
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remained about as it was in the previous years. . Taxes on Brazilisn
coffee ranged from as high as U. S. $60.85 per bag (in Avstralia) to
as low as U. 5. $1.32 per bag (in Spain). Ko customs duties vere im-
posed by the United States, Algeria and FEastern Europe (Table 13 of
Appendix).§z/ Total transfer costs, i.e., transportation costs plus

tariffs are presented in Table 5.

Surplus and Deficit Regions

The major countries making up the world cofiee market are
either exporting (surplus) or importing (deficit) countries. That
is to say, the twenty-one exporting‘regions considered in this study
do mot import any amounts of coffee (Sce Tadle 6 and 7).

Brazil competes mainly with other twenty ceffee~producing sur-
plus regions. They are located in Iatin America and Africa, Sub-
stantial quantitiss are also exported from India and Indonesia. Brazil
has been the dominant supplier of the world coffee market. Bowever,
Guring the last decade, the aggregate African share of %Lhe world
market has been greatly increased. Increased competition also comes
from other prcducers of high-quality coffee located in Iatin
America.§§/ Bvaluation of the competitive position of Brazilian

coffee in the international market is in order.

6
5"/See Appendix Table 1k,

§I/For detailed analyses of the impact of taxes on coffee im-
ports see Viton, A., The World Coffee Economy. Rome: FAQ. Com-
modity Bulletin Series io. 33, 1961, P. 33-35; and FAQ., Coffee Taxes
and Conswzption in Importing Countries, in HMenthly Bulletin of Agricul-
tural Fconomics and Statistics, Septexber, 1560, p. 8-13.

§§/Lovasy, G., et al., op. cit., p. 267-388.
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Table 5. "Trongfer Costs (Including 1965 Duties) Fetween Selected Resions (U,.s, n/uan)

R U e vttt i et e b rm s e - st gt b
e bl e : e N T T T I
o Welier— ftaly

United moy Switzor- HNether-  Iuceme

Fron © States Conadar  Argentina  ~Avsitria Tronee  Tond lond Loy Swoden
Brazil 2.5% 9,22 15,09 . 18,50 15.25 15,26 0,21 5,05 7.93
Colombia 2.05 3.02 hy.52 0 18,45 1520 15.23 .16 5,20 7o il
Guatomala 2,00 5.59 45,55 1643 15,28 15.27 g,k Gel7 7.CH
Hesdco 1.07 S.57 . 43,60 1804 18,19 15.20 9,15 5.0 7.9%
EL Solvador 2,10 8.99 h5.57 13,50 0 AE.25 0 15,33 9.20 5425 8.0%
Costa Rica 1.05 8.8 hz it 15,58 1EL22 15,07 Q.09 5ol Vol
Touadov 2.7 860 hz.53 10,51 15,245 15.%% .22 505 ‘7,00
Venaznnela 1.09 R S 16,43 15.00 15,27 0.12 5,150 Ol
Hieavarnan 2,12, £.07 h3.56 1849 15k 15,52 Q.20 Hedt YR
Domdnicon

Revublic 1.6h 8.61 Lhha 18,30 1,00 15,12 8.07 5,01 7465
Honduras 2400 6.58 h5,55 1805 15,7 15.27 0.0k 5,05 ARSKS
Peau 2,67 9.07 45,83 13,53 15,51 15.%3 0,27 Gadl ez
Haiti 1.61 8.00 hs.h3 18429 15,03 15418 9.00 5.0% 7.02
Ethiepia 2,66 9.27 W5, G5 15,34 15,07 1 GO 9.0 5403 YRS
Kenyo=Upanda 2,80 946 . Ly,59 15.87 < 15,55 12.07 9,51 5455 8.05
Burundi- :
Tanzania 2.85 9.5 47,58 18.57 15.33% 15,00 9.29 L2 505
India 2.91 2,91 RS 18.66 1542 15,22 9,58 s.ha 6,05
Angola 2,56 9.20 47,40 18,37 15,00 15.13 9,03 5,02 YRGS
OLHCGAT 2.5% 9.04 hse29 2,475 2.5 2625 2,29 2,29 7650
Cono (DWR.)  2.53 9.8 h3,55 2,48 22 0z 240 2.5 2.5 7oilt
Indonesia 2,59 299 I3, 02 13,76 15,56 15,50 9.48 2.52 .20

L
!



Table 5. (continved)

Yo T
Tited Bostorn

Fron Ringdom  Dermerk Finlond Portugal  Spain Turope Japan Avstralia Algsrie
Brazil o107 18,50 26,79 60,52, 2,85 2,70, 19449 G378 252
Coloubia hato 1847 2617 6049 a2 2,65 b9.07 62.6% 2,50
Guatomala 4,03 16,45 2605 60,52 %005 2.7 49,0% 6,,\3 252
Hexico 4,09 A6 25,44 60,40 .00 2,66 19,20 55450 2,51
Bl Salvador  h,1% 15,56 26,55 605 R 272 he 17 G b 2.60
Costa Rica h.o» (RPN 260 GO0 vt 2,62 Ly, 12 65, 2.h6
Lenador GG 13,52 26,52 C0.57 .00 271 19,03 6756 G 2.59
Venesuela h.o2 18,05 20,45 GO, 5% .80 2071 ha.z G5aF7 245
Nicorague b1k 18,52 26,50 :Go,g) .86 2.71 516 635055 2,53
Dowdndicon

Republic 5.GY 15.29 26,32 G0 7,07 2659 hg 19 063,75 2.k
Honduras - L,OF 1805 26,5 GO, 5 %00 2.7 Lo, o, G5, (4 2 by
Pora L.22 15,56 26,55 oMy PRI 2.7 her o1, GHe5% 205
Baits %697 16457 86057 0,57 %0 2,01 Lo,y G i 2oty
Ethionla 2.2 18355 20,57 60.55 3.6 2,57 Lo,0% C%a57 2.55
Kenya-Uganda: 2,05 10,89 2%5.01 GO 3.95 2.99 2.95 6551, 2,40
Durundi- ] ) :

Tenvanla 2.68 13,59 25,55 60,62 .00 2o 2.7 G5a08 2,62
Indin 2.76 18.68 25,06 60,75 b, o2 2,065 216 G557 270
Angola 2.6k 18,40 25,50 20,26 Y 2.60 ho,py GH el 2,57
OLICAT 4,85 18.50 26.2% (0,00 %ha R Lo, 5h GCHa75 2,00
Cornro (D.R.) FeOL 13,57 25050 (0.7 765 2,53 ho o8 G5 o3l 2,25
Tm"rvl yodE . "~ S5 1597 20495 60,55 ho1s 2,85 55055 63,15 2470

Souvrces of Derdvation: Data in Table % and Table 13 of Avoendis,
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The harvest year 1964-65 was selected. Yet with the 1$65-€6
crop much below normal the 1964-65 time period seemed very reason-
able and appropriate.
In 1964 the ICA, fixed total quotas of its members at aboub

103% of the basic quotas for the crop year 1954-65. Following a

N

price fall, the Council reduced the quotas o about 99%-“2/ Tablz
shows the actual quotas in effect after the final Council acticn.
Experts above or below ICO assigned quoias may be explainzi
by authorized exports to "new markets," "shortfalls" (failures té
fulfill quotas) and or minor statistical deviations. The differszze
between total exports and total ICO quota mey be explained, at
least to & certain exvent, by IZrazilian "shortfalls.
Starting in the late 1950's, the international coffes mari=<
was characterized by large surpluses; exportable production ex-
ceeded exporis yezar after year and unsold stocks continued to grovw.
By far the greatesi part of these stocks was accumulzted in the
41/

Brazilian warehouse. Surveys indicated that the 51 millien t=z=

of coffee stored in Brazil could yield 41 million bags of markei-
able coffee. However, soms trade sources contendsd that usable

stocks were much lower than 41 million . . . quite possible ever

lower thzn 20 milltion. Reviewing past incidents of severe frost
= a

op. cit., p. 2.

39/

2 PACE.

80/t o
Export fisures greater than exportable production figi-=s

may be explained by reduction of stocks through exporis of previis
carry-overs.

L1 .
‘“/Lovasy, G., et 21., op. cit., ». 507.
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32 NeXT Iour years, proviced thos

abendeoning indiscriminate producticn of low cuality coffee and giving
Tinarcial incentives 1o more careiul Lprocessing.
The tremsporvetion model, as used nere, reguires that sgpecial

assumption

o2 made. The commodity studisd is cconsicdered 4o be a
homogenecus product. Green coffes of all scurces, regardless of
Lype, variety or mcde of procescin
quct. Eowever, some supsly areas have eX5ore colree of differents
Types and most consuming aress also demand differsns varietvies and
L3/ s s on e MU :
tyoes. In additicn, éifferent verieties do have a nizh degres

of substitutability.- If it were possible and feasible Lo con-

L4
sider ¢ualily veriation, scre devistions in She Tindings probatly

varievies of coires, per producing countries, wes not availsbdle at

instance, Iurt, L. C., Coffee Situvation,
and Policies in Producing Countrias. Yesningten, D. C.: 1
P N s - - + P
Bulletin M-15E, 1983, 19 v,; and Vitern, 4., ov. cit., p. 8-27.
2lso Table 5 of this siudy.
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k1
the tim= this study was conducted. This fact precluded the use of
a spatizal linear programming model through which the impact of quality
differentials could bz evaluated. That is, information on imports
by types is available (Table 8) bui one cannot determine how ruch,
of each type came from each exporting country. The fdllowing analyses

consider only total import figures.,



CHAPTER 1V

RESULTS

The Dennis transpertation model ceomputer programgﬁ/ was used i
to determine the optimal shipment pabterns of the world coffec market
under four different assumed conditicns. The first condition
(Model I) assumes a “free market” situation where neither export
quotas nor import tariffs are imposed; Model II assumes that export
quotas are imposed bubt no import tariffs exist. Model IIT is one
where export quctas are absent but import tariffs are present., In
the Mcdel TV both export quotas and import teri

Since in each of the four models total surpluses are dif-

T

s - R

1"

2
H)
[N
=
{3
1
&
bl
1

At

where lacking or unused coffee would come from or flow in. The
matrices required for soluticn of these nodels are a 21 by 19

(Models I and IV) and & 22 by 18 (Models I and TII), allowing ship-
wents frem 13 Letin dmerican countries, & African regions, 2 Asian
countries and the artifical origin vector (2la) to 12 Furcopean regicns,
3 American couantries, Japan, Algeria, Australia, and the artifical
destination vector (3%9a). There are 21 real crigins end 18 real

destinztions. e

.

L5 .
'"/Dennis Jd. B, A Hﬂg_-qg ed Computer Techaigue for the Trans-
pmﬁﬂum*&vdwv;niwm,Wu.i’%.E,QE

__/Qvotas and tariffs are imposed (azsurmed) oniy for the real
origins and destinaticus, Dumny corigins and destinations are used 1o
- make fotal exports equal to total imports, arnd thay carry no import

tarifls.
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The nunbers used to icentify regioms, in Tables 8, 9, 10,
and 11, are the same as those used in Tables 6 and 7 of the previous
chapter.

The transportation model requirements are: {1) & homogencous
product; (2) the guantities that would be required at each destina-
tion and the supplies of each origin are known (Tebles 6 and T);
and (3) the cost of moving (transpertaticn or transfer costs) the
commodity from all origins to all destinations is known (Tebles 4
and 5). The object is to program the coffee movements in-order to
minimize total transportation costs. TFrom the computer output, the

optimal flows of green coffee, the marginal value differences of -the

product (V.'s and U, 's), apd the total tremsportation cos
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; {2) the effects of elimination

of tariffs on the selection of these vest markeis; (3) the effects
guctas on thﬂ.optl =1 pattern of dis-
tribution of coffes; and (4) the locational advantege of Brazil
with respect to marksting coffee, The are the specific cobjectives

of the study 2s indicated in Chapter I.

Selection of Best Markets

Best markets for Praziliazn coffee zre selected in terms of
relative ccsts of using non-optimal routes. Selected ranges of
these relative costs are indiceted furtherly. All references to

"pbest markets" mean best maerksts for coffee coming from Brazil.



Table 8. Optimal Allocation of Green Coffee Between Selected Regions. Model I:
"Free Markct'" Situation, 1964-65, Expressed in Thousand Bags (Quanti-
ty Fignres) and U,S. Dollars ver Bap (Margiral Values and Relative
Costs).é/
Origin Destination
22 2% 24 25 26 27 20 29 30
1 6,472 508 505 3,985 -0.02 -0.15 0.00 0.00 1,5%2
2 6,500 -0.19 . =1,46 -0, Lk -0.46 -0.60 =04k ~0u bk -0,45
3 2,070 -0.21 “1.54 047 -0, 40 -0, 7 -0,h7 -0, b5 -.50
2t 1,520 -0.32 -1.72 -0.A1 ~0,63 055 ~0DiF1 ~0.61 -0,62
5 1,935 -0.13 -1.32 ~0.3%6 -0,738 -0.58 ~0.30 -0.36 -0.51
6 685 =018 -1.50 -0.47 -0.48 ~0.7 -0.47 ~0.47 ~0,kq
7 -0.25 750 -1.65 -0.63 -0,65 -0 -0,63 -0.63% -0,63
3 275 =0.2L. ~1.66 ~0.58 ~0.60 -0.F5L -0.56 -0,58 -0.61
9 525 -0.17 -1.53 =041 -0, k3 0,63 0.4 ~0.41 -0.4]
10 525 -0.28 -2.75 ~0.69 -0.65 0,90 ~0,65 -0.65 -0.56
1 765 -0,20 ~1,54 -0.57 0.8 07 20,47 -0.34 -0.50
12 620 -0,12 -1.35 -0.%3 =0,%5 0,5 -0.%3 -0.33 -0.32
1% 755 ~0.%7 -1.81 ~0.72 ~0,7% (1, 0h =0,02 -0,72 -0.77
1h ~0.57 ~C.50 -1.58 -0, 29 -0.29 1,300 =0,7 -0.28 ~0,30
15 -0.%2  -0.24 =1.04 -0.0% ~0.12 fZ2  -0.10 -0.10 -0.08
1A -0.3%  ~0.26 ~1,05 -0.10 ~0,12 740 -0,10 -0.10 -0, 00
17 ~C, 37 -0,3%1 -1,26 0.00 ~0,10 ~0.11  =0,17 ~0,17 -0,15
17 ~0.15 -0.11 -0.58 Raly -0.00, ~0.35 1,378 720 -0.01
10 -0.15 =015 -1.07 -0,02 3,617 -0,14 0.00 0.00 -0.0k
20 -0, 14 -0.11 -0.95 0.00 -0,07 -(.15 0.00 -0 -0,01
21 -0,4% -0. %9 -1.27 ~0,26 -0.7%0 -0.25 0.C0 -0.28 -0.24
Total 21,347 1,258 505 b, 879 7,617 2,782 1,378 1,129 1,532
V, 2.5q 2.6] 1.6_5 2,6-‘,{! 2-56 2.11{’ 2u60 2.60 ?.6(’)

-

'
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Table 8, (continued)

Oripgin Destination Totnl Ui
31 72 33 h 35 % %7 59 29 2a)
2 ~0.01 82k 673 0,10 20,07 1,70%  -0.8h -0.50 0,11 8,258 0.CO
: i ) - ) O,200
? ~0, % -0.5A =057 0,60 —0.5%5 SO.0G -1.0) 2101 -0.62 0.9 0.ka
3, “006 0 =049 <000 =067 0,63 —0,5h 0 J1L,08 0 21,07 w072 0.8h n.sh
iy “0,00 <063 20,72 =008 20,72 —0.67 <102 1,32 ~0.87 0 0,67 0,67
5 =0,%5 =0.42 =0.52 <0.55 <047 =0.37 -0.08 -0,97 0,55 0,74 0.7
6 0015 20,80 <0.61 =0.61  -0.57  -N.50  <1,A0 0 21,15 <064 0,50 0,50
0,62 «0.60h 0 20075 ~0WR1 0.7 062 S0 <100 0,80 .0.60 0.62
A -0.57 ~0.60 ~0.71 <080 -0.97 -0.65 =1.31) =1.20 20,60 Q.65 0,65
Q ~0.50 =043 =0,53 ~0.50 0,52 0,42 1.,0% 0,62 ~0.59  0,hp 0.2
10 0,58 =068 -0,82  -0.85 0,80 0,97 1,53 21,51 -0,90  0.89 n.8a.
ph 0.5 ~0,h9  ~0.60 0,70 ~0.6° 0,58 1,08 21,07 =0.60 0.5k 0, oh
12 ~0,%%  ~0,35 =0,1h% ~0,5% =015 -0.3%% =077 -0,68 0.5 0,27 N.27
1 =070 =0.7% -0.87 -0,92 0,87 -0,8% ~1.5% =1,k 0,06 0,07 n.a3
14 =0.29  =0,% -0,4%  «0.43 <0, 0,31 ~0.9%  ~0.49  ~0.hn 0.hs 0.45
15 ~0.10 =010 <0.,19 -0.26 -0,18 -0,08 -0.50 -0,%8 «0,18 2,478 N.00
14 0172 =011 =0.21 20,26 <0,17  —0.08  <0,5] 0,37 «0.2%  0.02 0.N7
17 ~O18 =018 —0.27  =0.%5 =0.20 =0.1%  «0.2) <020 -0.,29 ! 0.00
1A kh —0,0% 20,24 -0,09 0,00 -0,07 =085 0,62 -0,09 0.17% 0.1%
10 a0 0,04 ~0.17 215 10 =N.06 0 21,12 -0,9% 0,00 0,33 0.33
20 0,00 ~0.07 =0.04 ~0,00 =0.0%  -0,02 -0.88 -0.66 =M 0,15 0.15
21 “0,20 =0.27  =0,% <07 -0, -0,2h s Ph -0 1,200 0,00
Total, S, Ay e 215 g 1,003 vEY 2l G0N 12,3060 ——
v, 2,58 2.6% 0 2.8 2000 2. 2L s 28 2Ll 0000 ————
Al
g/ Total transrortation cost= V.S, %102 807 185, Quantity Firurces are uaderscored, while 3

marinnl valves and relative costs of usine non-oplimal rontes are not underzcored,



Table 9, Optimal Allocation of Green Coffee Between Selected Regions. Model II:
With ICO Export Guota Restrictions and Witkout Import Tariffs, 1964-65,
, Exnressed in Thousand Bags (Quantity Figures) and U.S. Dollars (Marginal
Values and Relative Costs).g/
Origin Destination
22 23 2h 25 26 27 28 29 30

1 8,031 742 505 b, 674 -0,0] ~0.,25 1,378 0,00 -0.01
2 5,600 -0.10 ~1.h6 -0.49 ~0,E0 ~-0.,76  =0.Lk ~0. ik -0.46
3 1,257 -0.,21 ~1.54 -0.hg -0, 48 -0.80  ~0,47 -0.45 -0.51
L 1,i1) ~0.3%2 -1.72 -0.60 -0.62 ~0.95 -0.61  -0,61 -0.,63
5 1,501 -C.17 -1.78 ~0,30 -0.737 -0.68  «0,35 -C.36 ~0,L6
6 T8RS -0.18 -1.50 -0.59 —0.4y ~C,80  -0.47  -0,47 -0.50
7 -0,25 516 -1.65 -0.50 ~0,64 ~C.9%  -0.63 -0.63 -0,6k
8 i 20,31 -1.66 -0.66 ~0.5% -0.91  -0.56 -0.58 -0.62
9 55 0,17 -1,43 -0.35 -0.42 ~C.73 =0.41 -0.41 -0.42
10 525 -0,19 ~2.76 -0.89 ~0,65 -C 0L -0.66  -0.66 -0.58
11 266 =0,20 -1.54 ~0.34 ~0.47 ~C.80 -0.47 -0434 -0.51
12 kag  -0.12 -1.35 -0,20 -0,3k ~0.6k  ~0.33  -0.33 -0.33
13 39%  -0.37 -1.81 -0,99 -0,72 ~1,06 ~0,72 -0.72 -0.78
14 ~0,47 -0.40 -1.48 -0.14 ~0.18 1,008 -0,18 -0,18 +-0.21
15 -0.33 -0,15 -0.95 -0.,02 ~0.02 1,518 -0.01  -0.01 730
16 -0.23 =0.16 -0.95 ~0.01 ~0.01 126 0.00 317 0,00
17 -0,21 «0.15 -1.08 ~0.23 -0.02 -C.05  -0.01 ~0, 0L 313
18 -0.15 =0.11 -0.88 205 622 ~C. 25 0.00 A1 -0.02
19 ~0.16 -0.16 -1.08 ~0.21 2,000 -C.25 =-0,01 ~0,01 -0.06
20 -0.15 -0,12 ~0.96 ~0.15 ~0.01 -0.26  ~0,0) -0.01 ~0.03
21 -0.71. 0.6k -1.52 -0.10 -0.5k4 -C.60  -0.52  -0.53 489
21{a) -C.15 -0.08 -1.05 -2,95 -0.1" -C.35 -0.09 ~0,C9 -0.01

Total 21,347 1,258 505 4,879 3,617 2,742 1,378 1,129 1,532

v 2.50 2,61 1,63 2063 2457 234 2,60 2,60 2.68

N



Tovle 9, {continued)

Oripin Destination Total U_i
i) 52 34 3l A5 76 %7 28 39
L 0.00 ol G7% -0 20,07 ~0,07 21,09 0.2 =010 16,877 0.00
n =040 —0L0h6 -0.57  ~0.60 0,55 ~0,h8 21,26 21,06 -0.6) 5, 0 0,49
% 0055 =000 20,60 20,68 -0.6% -0,56 21,37 21,77 <0.m 1,757 0,50
N -0.50 =007 2092 <098 0,92 =060 S1.57 21,57 0,8 1,091 0.467
% =0.%: =02 =052 ~0.95  ~0.h7  <0,%0  ~1.0% 1.2 .0.Sh 1,000 Q.36
f =0 20,50 L 20.EL =061 <0.57  —0.50 141 100 -0.6% AR5 0,59
7 “0.61 ~0.6h ~0.,75 ~0.BL -0.7h -0,6h 1,38 .2.h o.70 B 0.62
A =0.56  —0.60  -0.71 -0.80  <0.7% =0.67 -1.50 =150 . -0.68 whL 0.65
O =039 =043 -0.53 —0.50 20052 —0Uh 21,28 -0.87 ~0.58 Ge O.h2
10 ~0.62 0,60 -0.83 0,86 -0.81 -0.80 1,79 1,77 ~0.90 55 0.90
31 \ S0l -0 L0600 —0.70 <062 20,56 -1.3% 1.7 -0.50 I 0,54
12 =0.52 <055 ~04% 20,55 ~0,05 20,35 ~0.03 0,03 ~0.50 Lon 0.27
17 -0.69 -0.75 -0,87 -0.9¢ <037 -0.8% -1.80 .1.70 _0.95 w07, 0.9%
14 =08 —C.2% 20,33 —0.%% 0,26 ~0.2%  -1.0% ~1.00 —0,29 1,005 0,35
15 : 0,00 ~0.01 -0,10 =0.17 0.0 <0,0), <0.60 - -0.50 -0.08 E ~0.00
1A ~0.01 =0.01 -0,11 0,16 -0,07 2i% =0.66 0,52 -0.17 ~0.08
v =0.0L =0.07 -0.11 -0.19 ~0.10 =0,71 -0.3%0 0,53 _0.12 -0,16
18 hoy 0,03 0,10 0,00 -~0.04  -0.0h -0,10 -0, C? ~0,08 0.1%
19 0,06 -0,05 -G.1h Ms 810 -1.09 -0.%8 1,10 0.00 0.3h
210 566 —0.0%  -0,15 0,09 0,06 ~0,05 0,10 .n.0p 500 0,06
o S00D% =002 <011 =000 —0.17 5.0 o s w0005 ~0.2%5
21(a) =010 =0.06 ~0.01 20,49 -0.15 1,570 =060 0,40 =0.77 2.69
Totuld Q7% a24 oo 216 G100 1,063 65 2hs 500 ———
v, CPWRG 2063 2,58 2.0 2k 2,60 2,000 2.0% 242 e ——

Ly

a/ Total Tranepertation Tost = 1,5, BYOOMAE SHOL fmeatity fimres are underscornd,
while marpinal values ond relative costs of nsing roneonlion) rontes are not undersrored,



Table 10. Optimal Allocation of Green Coffee Between Selected Regions., Model IIT:
Without ICC Export Quotas and with Import Tariffs, 1964-65, Expressed
in Thousand Bags (ngntity Figures) and U.S; Dollars (Marginal Values

and Relative Costs).ﬂ/

Porhueie | oo

Crigin Destination

22 23 24 25 26 27 28 29 30
1 6,402 -3.83 505 -3.16 05 -0, 34 1,378 ~0433 1,532
2 6,500 -hi02 -28.92  -3.60 .0k -0.85  LOBL 0,77 -0.45
°3 1,420 -4, 04 -29,00 -=3.63 0.4 ~0.89 -0.47 -0,7G ~0.50
4 1,580 =415 -29.18  =3,77 ~0.61 -1.04 -0.61  -0.9%4 -0.62
5 1,935 ~3.96 28,84  ~2,52 w0426 -0.77 -0.35 -C.69 -0.51
6 6385 ~3.99 -28,88  -3.61 w1 bl -0.87  ~0.45 -0.78 -0.47
7 750 -3.58 -28.86 =3.54 -4 38 ~0.78 ~0,38 -0.71 -0.38
8 275 =1k 2901 =3,7h -3.58 -1,00 ~0.56 -0.91 -0.63
9 525 -4.00 -28,89  -3.57 -0, b1 -0.82 ~0.k =0.74% -0, b1
10 525 12 ~%0.22 -3.81 -0 6l -1.20 -0.66 -0.99 -0.57
11 355 ~h,03% -29.00  ~3.63 .00 -0,80 -0, 47 -0.67 =0,50
12 -0.13 -3,68 -28.50 3,24 -0.06 -0,k -0.06 ~0.%9 -0.05
13 385 . =3.81 -28.88  -3,i9 ~0.32  -0.76  -0,33  -0.66 .  -0.33
Lh -0, 38 =bab -28.85  =3.20 ~.08 335 -0.09 -0.k2 -0,11
15 -2.57 =h,32 ~30.75 =5.78 2,35 2,407 -2.35 -2.68 ~2.33
14 ~0.31 -l .06 -28.49 -3,2% -0.08 ~0.17 -C.038 27 -0,07
17 -2.85 ¥0o  -31,18 5,80 -2,65 -2,78  =2.65  -2,98 -2,63
18 ~0,16 -8.16 -28.35  ~3,17 1.520 -0.75 -0.01 -0, 3h ~0.02
19 -12.84 -16.83 -h1.22 3979 1,592 --0.7%5 -6,08  =10.3%7 «12,73
20 ~12.85 -16.52 -k1.12 200 -0.03 ~0,38 -6.10 -10.3%9 -12,72
21 ~0.85 798 =313 -5.82 -2 468 =280 -2.67 1,052 -2.64
- Total 21,347 1,258 505 4,879 3,617 2,742 1,378 1,129 1,532
v 2.54 5.39 15.09 15,34 15,25  1lh.e2 - 9,21 k.g2 798

8h

N L P ey



Table 10. (continued)
Oripin Destination Total Ui
A1 22 3% Bh 25 36 37 38 9 7Zo(a)
1 -1.4a Boh —0,33 58,12 0,02 1,76% -hAL65  L0,2h —0.01 11,501 2hL.s00 0 0,00
P -1.91 ~0.06 0,90 -u?.,l ~0,80  =0.0h  =h6,82  —0.66  -0.52 -0.00 AL600 0.49
% -1.94 =G0y -0,9% —5u.66 -0.58  —0.54 WG, 89 0,70 0,62 -0.5h 120 0,54
4 -2, 08 -0.63 -1,05 -58.76  -0.07 -0.62 47,13 0,97 -0.77 -0.67  1.500  0.67
5 -1.8% =002 «0.85  «58.5%  -0.h2  -0.%7  -h6.79 —0.62 - 045 —0.%6 1,045 0,36
) =1.91 043 -0,92 -58,51  -0.50  ~0.h -h5,05 L0078 0,52 -0.50 0.59
) -1.85 ~0,%9  -0.8%  =od.oh L0 20057 LG GG <0ha Lol Lol 0.57
& 2,05 =0.60  =1,.0h L)J 75 =068 -0.6h W12 —009h —0.59 0 —0.65 0.65
9 ~1.88 =0.0%  =0.86  ~5H.57 0 047 L0h2 Sh6.8h <0007 <0 ks —0047 O.h2
10 -2.10. ~0.69 =1.16 a?.u -0.7 0,78 =hUEs 0 an17 20,82 <0,90 0.90
11 ~1,97 ~0.19  =0,9% 68,68 —0.57  —05h <BAE9 20092 0 20050 =05 Q.54
e ~1.50 0,08 ~0.55 =58.2h  ~0.0% —0.06  ShALP7 0 20,06 =03 50 0.00
1% =179 0,46 =081 <53,51 0,04 ~0Uhh SNGL,97 —0.80 0 =047 0.5k 0.5k
1h G965 =017 ~0,57 «64.22 0 =012 20,17 <hA.55 L0008 ~0,11 0 -0.76 0.26
15 =225 ~2.62 673 ~60,50 <2038 wP0BHR 0 220060 <2280 ~0.%% 0 =2.25 zouo 2.2%
16 8 ~O,00 T 20.57  =58.00 0 20,100 <000 765 Ahn -0, o5 a0 0,00
17 =250 S2UBA Sn 0% <G08 —2.60 -2.6% -20F0 2077 . -2.07 200 T 2,08
18 010 =000 L0 o 10 =0,0% W07 0,2y S N PLAL LR P
19 mw%.17 S12,02 2130100 270062 S12U0R 1075 SR0 62 J1E R 212060 217,00 B RT3 00
on =140 12,077 S13,18 0 290, n7 0 S12,70 0 212,73 LHA WG W16, 000 <102.A1 =12.86 ann 12 PG
<3 =17 =267 =500 G085 o o 2 6h JhBL21 LpLon L2 A Z20hn 1 350 2 hn
Total 077, R (7% 215 A1 1 970h% L ARR 2l T A V2 o —
v ?.68 18,50 PR NA 240 4.0 2. 2. G AR 2050 o.oo ------ ——
l

n/

rn:r"4nw1

Total Trang

itortation Cogt

N8, 8726, 586,100, tnantity Menres are underscored,

vadnes and relative costs of asine non-optima™ rountes sre not wnderscored.

vhile
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Table 11l.

Optimal Allocation of Green Coffes Between Selected Regions. Model IV: With ICO

Export Quota Restrictions end Witn Import Tariffs

Bags (Quantity Filgures) and U.S, Dollars (Marginal values and Relative Costs ).

» 1964-05, Expressed in Thousand

8/

Oripgin

Destination

22

ah

25

~
20

27

29

30

Nafias Tl oo SN PR FERE N B S

1.0

8,011
5,620
1,257
1,010
1,561
868

- 516,
Lk
h55
525
266
=0.22
393
-0.17
~2.60
-0, 3J|,
-0.68
~0.26
-12.860
~12,05
-2.38
~15.46

2,37

2.5h

1,033

6.0
~6.21
~6.732
~6.13
-6.18
=515
-6.31
~6.07
-6.29
~6.20
-5.80
-5.27
-6, 350
~8.u2
-6.26
204
-6.12
-18.0L
~18.85

N 105Y
-28.92
-29.00
-29,18
~23.,04
~28.46
-20.90
~29.12

-23.8G -

-30.822
~2G.00
-3
—20. 2
-20.68
-30.78
-o0, 50
-2G. QL
-00.3%
“h.2e
1.2
-31.16
-2.5)

i)

15.09

-3.16

-2,60

1
"
[

&

S

-3.77

1
o
O
e e

~3. 0%
-3.7h
=30
-3.84
-3.03
~3.19
~3.08
-5.20
-3

[
s N L Lo e
[N N

-

{2 i o O

Vo = L2

3.8

1.005
-5.85
-0.66

2,839
omnn
=0,
-0.61
-0.36
-0.14
-0.30
-0,53
-0

~0.060
~0.05

-0, 0L
~0.71
~0.1L
-2.30
-0,
~0.5%

500

-0, 30
-0.8p
-0, 85
-1, 0L
=), "{f.:.
~0. 86
-5
-3, 0
-0,
-1.07

~0, Sh

e

--(;1._)\)

2.1he

L, 37
A IIR])
b

e
-0 30
«12.56
-t), )',l
-3, 66
- l).!;,'{
-, 0%
-0 72
-0, 12
~0.38
-0, 1
000
-0
-6.GG
(.20
-11.70
-8k
1,518

Q.21

~0. 30
-0, 7k
-0.76
-0.33
~0,85
~0.77
~0.63
-0.88
~0.771
~0. 05
opean
-0. 32
~1.02
-0, he
~0.65
30
-0.78
-3003%
~10.30
2,02
=15.00

818
1,329

1,036
_O- ‘[f’a
-0.%0
~0.62
-0, ):_1
-0,
-0.35
~0.00L
-0.h1
-0.57
-C. 50

had
-0
~0.14
~0. 56
“‘(‘J- l(.)
"G.'IIH\‘J

T
=100
1208

1.5

=146 Eol
=188 045
~1.0L -0.49
-2, 0% ~C.53
~1.80 U~
-1.60 ~0.50
1.0z -1, 30
-2.03 ~0.(0
~1.85 ~0h3
~2 00 0.0
~1.60 =0T
=105 -0,03
-2.15 ~0.775

Con ~C.1y
=025 -CL05

350 -0,10

=0 -0.5¢
~Uooy =0
‘l')..l-!'- -3t
' Ed - .
=15,20 o PR
N oo-, "y
-l LI
=1h.0 -l
a7 L

2.71. 15,5
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Table 11. (continued)

Origin Destination Totel Ui
33 3h 35 36 37 38 39
il 673 - -58.12 -0,02 233 46,62 2hs -0.01 16,827 0.00
2 -8.46 58,58 -0.50 006 -h6.79 45, G -0,52 5,620 0.49 .
3 8.9 58,66 -0.58  -0.54h  4€.86 -5 .70 ~-0.62 1,257 0.54%
h -8.61  -58.76 ~0.67  -0.62  -47.10 -5, 95 ~0.77 1,00Y 0.67
5 -8.41 458,53 -0z .0.37  -W6.76 -45.60 ~0.45 1,501 0.36
6 -8.50 58,54 ~0.52  -0.50 -6, 05,78 ~0.5h Ut 0.59
7 ~8.39  -58,54 ~0.44 20,37 6,63 5L 0T -0.4h5 516 0.37
8 - -8.60 -58.78 -0.08  -0.65  -h7.09 b5, 90 -0.5h mn 0.65
9 8.2 L58.57 ~0.h7 -0z Lh6.8) b5 .25 0.h5 Lg% 0.k
10 B.12 <58.80L -0.76 -0.78 L6,z 15,15 ~0.59 505 0.90
11 -8.4h9 258,68 ~0.57  -0.54% 58,86 45070 ~0.549 266G 0.5h
12 -8.00  -58.19 -0.08 0,0  ~h6.19 ~15,09 -0.81 IISRY -0.05
13 -8.76 -58.,90 -0.82  -0.83  -47.33 46,17 ~0.50 393 0.93
14 ~8.16 58,25 0,15 .0.15  <h6.55 15.36 ~0,09 1,095 0.29
15 =7.59  ~60.6p -2.01 .2.36 - 206 V7,29 -0.86 JE) 2.28
16 -8.12 -58.2% -0.13  -0.09 2177 ~t5.0]. -0.10 O 0.03
17 -8.07 58,6 -0.592  -0.46 By 15.18 ~0.50 RAES 0.31
18 -8.04 215 810 -0.03  -WE.GT 15,25 500 2,005 0.1l
19 -20.75  Sh938 <1263 -13.75 0 -59.5: -58.25 ~12.59 I, 001 13.02
20 -20. T Sh9 85 <1270 -1e.rh <5937 -53.00 -12.61 2,005 12.65
21 -10.08 -60.00 -2.75  -2.67 =hB L Hy 706 -2, 04 1,005 2.3
el(a) -25.72 15,60 -L9 1,550 22505 .15.15 -5.49 L5550 18,00
Totel 673 215 810 1,46: 6 25 . 500,755
Vd 18.50 2,40 3.81 2.71 2.77 18.50 2.51 -——- -

E/Total Lransportation Cost = U. §. {203, 692, 100. Quantity Tigures are not

underscored vhile marginal valucs and relative cests

underscored.

of using non-optimal routes ziv not
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Tables 8, 9, 10, and 11 show the results of the analyses.
Solutions presented at Tables 8 and 5 yield information regarding
best markets for Brazilian coffee directly by giving schedules of
optimal shipments. They also yield inTormation concefning alternatiye
routings, referred to as the ccst of using non~optimal routes. The
cost of using non-optimal routes is actually the dual solution of
the transportation problem. The advantage of this second solution
lies in the fact that it indicates all rossible optimal and near
optimal marXets, whereas the first solution shcws only oae set of
optimal markets. This soluticn also shows the magnitude by which
any given non-optimal route differs in cost from the optimal route.

A

The cost of using non-cptimel routes is a schedule of relative costs

14}

involved in usinz any other route at the exvanse of opiimal routes.

This cost is a combination of added trznspcrtation cost for using
th2 non-optimal route, and opportunity cost incurred by sellin ing in
the less lucrative markets. Obviously, this value will always ba
zero for an optimal route and a negative number for a non-cpiimal
route, its size depending upon how Far it deviates from the cptima

The cos% of using non-ovtimal rcutes was used to determins
which of the consurer countries were the "best" markets, and which
were "good" markets, for Brazilian coffes, under the four models
programmed. Routes with costs below $0.10 (Models I and IT) and be—l
low $0.20 (Models IIT and IV) were defined &s "best” markets. Those
with costs between $0.11 and $0.20 (iModels T end. Ii) and betwsen
$0.21 and $0.50 per bag (Models III and IV) were considersd as

"good" markets for Brazilian coffee.
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The dumzy origin in Models II and IV indicates "other pro-
ducing countries." Zero transportation or transfer costs are attached
to their shipments. This explains the differences between total
transportation costs in the optimal solutions of Medels I and IIT,
and ITI, and IV, respectively, where same amounts were shipped each

time,

Under both Models I and II, the United States, Canada, West-
Germany-Austria, France, Fetherlands, Belgivm-Iuxemburg, Sweden,
United Kingdom, Denmark, Finland, Spain, and Eastefn Europs are
"best" markets for Brazilian coffee. Portugal and Algeria are "good"
markets in both of those Models, but Italy-Svitzerland is a “good"
market only in Model II. The enly difference botween Models I and IT
is the introcduction of export quotas (Model II). This small shift
in Brazilian "good" markets sezms to be a response to competition
from other areas of the world, i.e., the eguivalent to & liberaticrn
of export quotas.

With the volume presently permitted by the ICO for Brazilian
exports, the ﬁesirability,of making contacts and promotion in the
80 called "new markets" of the world was already felt. Disruption
of the Agreement would put additional pressure on the ability to ex-
port additional emounis of Brazilian coffee. The amounts of coffece
shipped from Brazil to the different consumer countries change due

to the irpcsition of ICO export guotas. When these restrictions are
considéred, Brazil increazses shipments to the United States, Canada,

West-Germany-Austria, and the iletherlends, but decreases its shipments
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to Sweden and Eastern Furcpz. (See Tables 8 ang g}, This, of course,
is indicated only by one optimal solution for Mocdels I and IT (with-
out tariffs).

Under Models IIT and IV, the Uniteg States, Argentina,
France, Netherlands, Sweden, Permark, Spain, Eastern Europe, ang
Algeria are "best" markets for Brazilian coffec. Ttaly-Switzerlan
and Belgium-Luxemburg are "good" markets in both of those models.
Canada is "best" market only in Model IV, apd Finland and Australia

are "good" markets only in Model ITII. The impact of import tariffs

[p]

is overwhelming. The effect of inereased shipments is not strongly
Countriss with lowest import tariffs zre Lhe “best” markets
and countries with moderate restrictions are "gocd” markets for
frazlliian coifee, Braziliian and latip Amarica gcveranents, in general,
should put additional pressure over some EEC governments in orcéer to
obtain progressive reductions in favors bresently granted to "Over-
seas Associated Stateg" (Former African Colonies) exports of coffes.
Article 47 of the ICA provides for investigation of ways and nesans
by which obstacles to tréde could be Progressively reduced and even-
tually eliminated. However, in the near past years, what has been
observed is an almost random variability in tariffs, with some in-
Creases and some decreases being made. Special targets could be
West-Germany, France and Italy, the most significant coffee consussr
European ccuntries. The case of Eastern European countries, here
indicated as best markets for Brazilian coffee, éeserves separate

discussion. The Soviet Union and its satelites usually do not engage

in monetary restrictions Lo coffee trage, However, each of those

S o
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countries do restrict the total amount of imports. Policies to expand
these markets are tied to general trade policies.

The imposition of export quotas also affects the pattern of
trade when tariffs are considered. Going from Model II to Model
IV, i.e., from & market without tariffs to one with tariffs, it is
seen that Brazil increases exports to Canzda, France, Sweden and
Eastern Europe, but decreases its exports to the United States, West-
Germany-Austria, Denmark, and Finland. (Tables 10 and 11.) Again,
this is tﬁe expected result indicated by only one optimal-solution.
Thé analysis of non-optimzl cost coefficients might throw adéitional

light on the stability of these soluticas.

ider avells-

Since the transportztion model simultaneousiy con

4]

ble supplies, requirenents, and transportation or transfer cosh,
shipping point price differentizls (Ui's) as well as terminal market
Price differences (Vj's) are indicated. By observing thes premium or
discount from a particular base, it is pcssible to estimate the
locational advantegs of ény country relative tc competing countries.
This information has been obtained for each of the four models pro-
gramnzd (Tables 8, 9, 10, and 11.) In each of these models, the

Brazilian shipping point is used as the base. The pesitive values

of U;'s indicate comparative adventage and negative values would in-
dicate ccuparative disadvantage relative to Brezil. Zero velues for

other countries indicate no advantage or disadvantage relative to

" Brazil.
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Countries having moré locational advantage than Brazil |
greatly exceed the number of countrie 5 having no adventage. Brazil ]
has an adventage or almost null disadvantage cver Kenya- ganda, |
India, Indonesia, and B di-Tanzaria in both Models I and II.

The mentioned null advantages occur because Brazil is at about the
same distance from North American and Zurcpeen countries, which are
the major deficii areas. However, those regions which have no
locational advantage relative to Brazil account for cnly a small
share of the world exportable cutput and agzregate ICO export quota.
Thus, Brazil has a locaticna disedvantage relative to the bulk of
exportable output and eggregate ICO export quota.

When import tariffs are considered, this picture is slighily
changed. Under conditions of Models III =nd IV, Brazil is in a com-
parative disadvantage relative to all countries ; €xcept Peru and

Burundi-Tanzaniz {(gbout nulil disadvante 2ge). In this case, disadvan-

tage is due tc the fact that except for Argentina, all other 1mport

o

tariffs represent 2n additional burden on Braziliasn eXports. Countries

in the EZC favor their Cverseas Associated States,

fu
o

ia,

L‘*j

nzland, Austr
and Canada favor the British Commonwealth cowntriss, and Portugal
glves special protecticn to its “"Estados Ultrararines," i.e., the
African colonies,

The comparative disadvantages of Brazil are guantitetively
small under Models I and II, reachin ng a waximm of about 31.0C per
bag. Under Models 1II and IV, those disadvantzges reazh levels as

high as £13.00 per bag. However, such high levels are cuserved fcr

only two regicos, nemely the OAMCAF and Congo.
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With the coffee market not free from monetary restricticns
(tariffs), the imposition of expert gquotas would increase the com-

Fal

parative disadvantage of Brazil over Haiti, Ethiopia, Kenya-Uganda,

Burundi-Tanzania, and Indonesia, but would reduce the comparative
disadvantage (or increase the comparétive advantage) of Brazil over
Peru and India.

The second set of marginal values (Vj) are marginals for
deficit or consumer regions and may be used in the following mannesr.
One thousand bags unit of imports of Brazilian Coffee transferred
frﬁm Canada with a merginal value of 82,57 per bag (Table 9) to
Argentina with 2 marginal value of $1.29 per bag would resuit in
saving of 51,280 in the 2ggregate transportziion cost for coffee.

These marginal values Tor import countries also have some noteworthy

implications. For example, if a nev, large instant coffee industry
were considering location in a consumer country, under the current
market conditions (i.e., Model ITI, Table 10), 4he United States,
Algeria, and Portugal would be likely areas for estsbiishment,

ceteris paribus.

If costs of production were egual in all of the producing

)

countries, the solution of Model I would indicate that certain changes
were going to occur over time in the location of the world coffee

o 1 . - . .
proauctlon.-“/ Coffes production would tend to increase in export

regions with high marginal values. Obviously, the relative cost of

~—/ Based on the assumpticn that

oreszent < regions are the
primary coffee producing areas and would be conside &
—

5 more likely
T

o

o
-
0
fed
)

e
=
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production in each region plays a major role in allocating coffee
rroductiocn between régions of th2 worls. Nonetheless, the empirics
evidence obtained in this research project constitutes an explana—
tion for the post~war expansion of coffee.production and exports
from the new African nations, and the reiative decline of the
Brazilian share of the world market. The comparative positicn
of Brazil may not become worse under increased maerket restrictions
(tariffs). Apparently, the prospects of future Brazilian participa-
tion in the world mérket may be somewhat bright. Table 12 presents
a-summary of results concerning to Brazil.

It should be emphasized here, the competitive positicn or
locational advantage, is determined by volume supplied and trans-
bortation or transfer cherges, and does not inciude several inport-
ant variables such zs cost of production and product quality. These
factors no doﬁbt have as rmuch to do with determining the area of
productioﬁ as does location. This is illustrated by the fact that
Brazil manages to overcome substantial location and tariff disadvan-
tages and ships to Japen and Australia.gg/ Brazil is not expected
to discontinue coffee Production and exports simply tecause it is
faced by locational Gisadvantages. A substantial vart of the African

coffee regicns is not suited to production of "Arabicas" {i.e., Brazil's
[=) P 2}

Eg/Previous explanation for these structural charges in the
coffee market is found, inter-alia, in Viton, A., ob. cit., p. 13-14.
In short, that author says thet the post-war "dollar shortege" stimu-
lated the English and French to expand coffee production in their
African colonies (i.e., "Associated States").

kg :
‘“/During the year 1964-65 Brazil exported about 53,000 bags
to Japan and about 3,000 bags of coffee to Australia (Table 12).

—— L - %
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Actual Modeld T Model IT lModel IIT Modal IV
United Statas 5,7k £, 072 2,051 £.Lko2
?anada 355 5C8 T -3.533
. P gy
Argenting obh 5Ca 505 505
Wost-Garmany-iusiria 721 3,925 4 Aok ~3.15
‘France L35 ~C.02 -C.CL 5C5
Italy-Switzerlang 02 =0.15 -0,25% <G, 2L
Fetherlands . k79 0.CO 1,378 1,378
Belzium-lricemsurs g 0.00 0,00 -0.3%
Sweden 950 1,622 -0,01 1,532
United Kinzlom S0 -0.01 0,00 -1,k9
Denzmark 605 A0 824 a2k 2
Fi“‘}g ] ra iy _Z—':)":‘_ :_rj"_ Nal :-_f ~ o
- _'_.. -- ;_L'_'L ....‘_ :":-'.—) R A haadl A e
Portugal 0 0,1 =T, 1 -32,1>2 ~=E5,17
Srzin 131 ~0.07 =0,07 2,02 0,02
Ezstern-Zurons 912 1,755 -0,02 3,7A% 1,783
Jzran 53 -0.3L ~1.09 -La,55 42,02
Avstralia 3 -0,50 0,8k -0,24 22
Alzeris 0 ~0,11 =010 =203 (533
Dumsmy Destination 2.2LCh/ 2 E?UC/ 1,?@13/ o
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and Manis) which are ot a premium in the world markets. Previous
evidence, though not conclusive, poinits out that relative costs of
production may be lower in Brazil than in other areas of the world.
Because of the smzll locational disadvantage Brazilian producers
might be needed to reduce production costs, produce an even superior
product, or be willing to accept a2 lower rate of profit than do
producers in other regions of the world. Since large segments of
the Brazilian coffee industry are under influence of direct control
of the government, these implicit poiicy suggestions may be ex-
panded {o govermnment policies. The current policies, conductzd by
the Brazilian Coffee Institute, toward diversification, cost reduc-

mwroverent, are censistent with the evidencs ob-
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nd in previcus studies.



CHAPTER V

SURMARY AND DMPLICATIONS

Summa;x

The primzry objective of this study was to determine Brazil's
best markets for green coffee and the competitive position of Brazil-
ian coffee producers. Best markets were considered to be those in
which the shipper's net brice was highest. Using the theory of in-
terregional competition as a framewerk, estimates were obtained of
best warxets, good markets, locational advantages of different pro-

of price differences tetwszen con-

£

N e R o R Ny, - "
STRL0as U1 Wil r:\.u._:.d) iz

Thirty-nice regions of the world wers teken as a closed rarkst;

4

imports and expcfts of other countriss were excluded from the sample,
Only the coffee arriving in the consumer countries in green unrocasted
form was considered.

The transportation modsl was used to determine various inter-
relationships existing 5etween the 21 exporting countries and the
18 consumer countries included in the sample. Information usesd con-
sisted of (1) imports of each of the consumer countries; (2) shipments
of each exporting country; (3) exportable production of each export-
ing country; (h) transportation costs frem each shipping country to

-

each importing country; and (5) import tariffs imposed by each im-

porting country on product of each experting country. These data

were obtzined for the harvest year of 1964-65. The transpcrtation

61
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model was applied to Tour selected situations, ranging from "free
market" (no export restrictions and ne import teriffs) to "completely
contrelled market!" (vith export restrictions and import tariffs).
These situations or models were examined in order to determine the
Dbrobable effects of the mentioned restrictions on the selection of

best markets and on the competitive position of Brazilian coffec,

Policy Implications

Under a "free market” situation, the "best" markets for Brazil-
ian coffee are the United States, Canada, Argentina, West-Germany-
Austria, France, letherlands, Belgium-Luxemburg, Sweden, United
niand, Spain, and Eastern Eurcpe. This paviern

is not affected by the introduction of exXport quota restrictions,

- Bowever, when only impert tariffs are Inposed, the "best" markets

for Brazilian coffee become the United States, Arzentina, France,
Netherlands, Sweden, Denmark, Spain, Eastern Europe, andg Alzeria.
Under fully restricteg trade, i.e., quotas plus tariffs, the "best"
markets for Brazilian coffee are the United States, Canada ; Argentina,
France, Netherlands, Sweden, Denmark, Spain, Zastern Europe, and
AMlgeria,

The selection of "best" markets for Brazilian coffee is
apparently affected by the operation of the International Corffee
Agreement. Reduced shipments of all countries, by enforcement of the
ICO quotas means diminished competvition faced by Brazilian producers.
The impact of import tariffs on the selection of "best® m2rkets for

Br321llan coffee is noticeable. Countries like Canada, West -Germany-

Austria, Bellgluﬂ-LuAemourg, United Kingdom, ang Finland, all of
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which imposing tariffs on imports, are no longer "test” markets for
Brazilian coffee when tariffs are considered in the transportation
model.

The launching or eﬁpansien of aggressive promotion programs,
the maintenance of the International Coffee Agreement, and attempts
to implement and Article 47 of the Agreement towards progressive
elimination of import tariffs, are the evident policy implications.
This study also points out a neced te explore and develop the so

n n20 .
called "new markets. Educational progrems ang use of easier forms
of the drinking powder, such as "instant coffee" and "freeze-dried
coffee,” could help in the implementation of greater szles to these
"new market" countries,

Brazil has a2 pure locaticnal disadvantage (free market con-
ditions) relative to the bulk of the world output and exports. The
country has practically no pure locational adventsge or disadvantage
relative to Burundi-Tanzania, Kenye-Uganda, India and Indonesia,

Quantitatively and on the whole, those differsnces do not exceed

(=

U. 8. $1.00. imhen import tariffs are considered, this picture is
greatly changsd: Brazil is in no locationzl advantage or disadvantage

relative to Burundi-Tanzania and Peru only. The relative disadvantages

EE/E -quota markets, generally referred to as "pew markets"
are listed in Amnnex B of the ICA. In the thirty-on2 countries listed
therein (i.e., Jzpan, the USSR ang satelites, the two Chinas, the
Republic of South Airica, the Pnilippines ang ¥ vait) the consumption
of coffee is extremely low or negligible, speciclly in terms of per
capits offtake. With fow exceptions, the ezcnomies of the "new
markets" are characterized by general conditions of undercevelopment

o~

and very low levels of .per capita income. C7T. PACB, op. cit., p. 4.
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reach levels as high as U, S, $13.00 per bag, relative to two African
regions. QOther tin Americen coffees (Manis) do not appear to have
any substantial locational advantages, under either type or market,
over "Brazils." A sizeable portion of coffec of African origin is
considered as of inferior quality relative to that from Brazil., Beth
"Manis" and "Robustas" are estimated to cost more to produce than
"Brazils." Thus, if production costs were taken into account and
since quality differentizls do Play a role in coffee consurmer tehavior,
the competitive position of Brazilian coffee should not be classsified
a# a disadvantageous one. From that global point of view, Brazil
could supply the coffes needed by the most important consumer couniries.
This pertzps could@ be done cheaper than the other latin Amzrican
countries @o and, certainly, with a beiter quality than that provided
by most African countries. To attain this level of effective com-
petition, however, the Brazilian “"Arabicas" should be "washed" and
production costs could not be greater than $1.00 per bag below other
countries costs of production. Policies directed toward improved
coffee harvest and processing and to more efficient, lower cost,
techniques of production are in order for the Brazilian coffee in-
dustry. Of particular interest to Brazilian producérs might be the
recent development of new coffee harvesting machinery.ég/ Iabor is
a particularly important item iﬁ total cost of coffee production-

in Brazil. About 70 percent of total labor required for coffees pro-

duction is consumed in picking. Basic economic and topographic

éé/Cf. PACB, op. cit., p. 41-43, for description of that
equipment.,



concitions in Hewaii (where the machinery was develo oped ) is quiin
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imilar to that vhere most coffee is grown in Prazil. Taig noy-
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vechnolozy would permiti and favor both quality immrovementy and cosi

reduction. It harvesis almost only ripe berries and is nighly
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1 coifee, however, i1s
greavly reduced by Giscriminatory tariffs current ¢ly imposed by
scre Ruropean and ore Norta-American countries., Twa EZC couniries,
‘United Xingdonm, Portugal, and Canada give spacial favors to thoiw

&ssoclated coffee broducing countries. Argentina is the cnly

N a3 T~ s - T oo oot e
LAe ana, FZed Gzgrees of Ezryrec rzedcn.
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In other words, Argentinals 7 VOﬂabTe Lariff policy seems. to be of

‘Queticn of import teriffs will tend Vo Tavor the Brazilian com-

pevitive position in tkhe world coifes mariet,

some of the problems facing the green coffee mark el. Perkhapgs when
more information, such as estimates o; procuction of types of coffes

per producer countries, beccmes available, a spatizl lineax 2rogramae

ing model could introduce Turther refinements into the arnaliysis and
the competitive advantege of ezch country could te estizated with
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Demand and or supply relations could 2lso be estimated, per-
mitting the develcpment of the more refined spatial eguilibrium models.
Propping the assumptions of fixed consuwption and or production
would mzke the analysis more realistic. The IBRD, FAO, and ICO have
recently agreed to conduct jointly a study of the world coffes economy.
Central in that project ars the analyses of demand and supply structur-
al relationships.

Brazil's major problem in the past was to prevent oversupply-
ing the world market. Today that possibility has been taken care
of by the cperation of the Intermational Coffee Agreement, The

e B R i vrmamts T 8 wmvaT T Aam o Aarnaloress
LT Y e.n._uv¢ VR i S el o Can sl § LT

by

the present study. Fulure research, as indicated, should provide

[

more complcoie cnswers te 1o,

But ruech more remains to be done. The Brazilian Coffee In-
stitute is currently implemeniing an extensive diversification pro-
gram. Coffee 1s being substituved by other enterprises. Research
could help the decision-mzking process in thz Institute and among
the coffee planters. of special importance, at the moment, are
analyses of the existing diversification program, indication of
alternative investment opportuhities, estimetes of returns to
resources used in colffee producticn and in allernative enlerprises,
and the analysis of factors affecting the costs of producing coffee
and the means of reducing them.

The above seems to be the major and more urgent contributions

that agricultural economics rescarch could and should make, if Brazil
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is to retain the leadership of the world coffee m2rket, end pres -« .

balanced growth of its economy .
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Table 13. Distances Between Selacted Ports of the World Used to Determine
' , : . . a/
Ocean Freight Rates (1,000 Nautical Miles).
To

N.Y. Rotter-
From City Montreal Bs, A Hamburg Havre Navles dam Antwern Stocklm
Paranagua 5.008 5,681 0.785 5.859 5,411 5.512 5.602 5,594 65.438
Buenaventura 2.370 3.541 5.638 S.hi7 5,001 5 701& S.102 5.180 6.016
Puerto Barrios 2.197 3,379 5,906 S.285  4.8%9 5.601 5.030 5.018 6.0%4
Vera Crusz 1.783 3,270 6,321 5.30) 4,015 5. 812 5.106 5.0k 5.930
Acajutla 2.907  3.978 5,075 S5.804 5,438 6.141 5.629 5.617 64953
Limon 2.017 2.901 5.038 4,897 L, sy S.15h 4,642 4,639 5.466
Guayaguil 2.847 4,018 6.115 5.924 5,478 6,181 5.659 5.657 6.493
Maracaibo 1.845 3,365 5.892 5,271 4,825 5.567 5.016 5.003 6.022
Corinto 2.692  3.863 5.660 5.709 5,323 6.025 5.514 5.502 6,328
Santo Domingo 0.998 2,180 b 707 B0ob 3,640 h.bko2 3.6571 3.81¢ 3.8%7
Puerto Cortez 2,177  3.359 5.886 5.205 4,819 5.581 5.010 4,068 6.016
Callao 3,352 h.523 6£.620 6409 5,083 6.636 6.174 6,162 6,993
Port-au-Prince 1,192 2,374 h.900 L.oaco 3,834 k.596 h .N25 4,013 5.031
Djibouti 6.150  6.138 7.197 Lok 4.1k 2 el57 1,300 4, pc7 5.1%7
Momhasa 8.7235  8.326 6,200 6,752 6,004 T 6.“‘}7 6,406 2.260
Detr-Es-Salaam 8.228 8.211 6.129 6.6%7 6,179 b,2%0 6,582 6.370 7. 10
Bombay 9,14 9,132 8.574 7,553 7,100 5.151 7.303 7.291 3.C55
Luanda 5.375  5.508 3.978 4,854 b 60 L hok 5.569 557 5,350
Pingerville 3,863 W27 3,988 3.502 7,103 3.262 %357 3.375 b rad
Fatadi 5.0%3 5,343 4,261 h,652 AL rob y,232 L, Lo7 4,365 5.103
Surabaya 10,404 10.%92 8.923 8,858  8.u06 RISHI 8.563 3.551 9,737
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Table 13. (continued)

To
Copen-
From Liverpool hagen Helsinki Lisbon Coruna Leningrad Yokohama Melbourne Algiers
Paranagua 5.508 6.029 5.53%6 h.zh2  h,851 6,549 11,930 8.538 4.957
Buenaventura 4,928 5.607 6.112 o269  b.779 6,290 7.344 7,591 5.064
Puerto Barrios L, 766 5045 5,950 hh68 b9 6,668 7.552  7.759 5.521
Vera Cruz 7.868 5.521 6.026 h.183 4,633 6,141 9.122  9.409 5.580
Acajutla 5.365 6.k 6.951 L.705 5,216 6,727 8.497  3.744 5.611
Limon 4,378 5.057 5.562 3.719 h.229 5,940 7.894 8,141 L sah
Guayaauil 5.1:05 6,084 6.589 L7 5,256 6,767 6.867  7.114 5.551
Maracaibo L, 752 5.431 5.038 hobss  L,oohs 6,654 9,018 9.265 4 b2
Corinto 5.290 5.929 6. h6 h.502 5,101 A.612 8.382  8.629 5.390
Santo Domingo 3.567 4,246 4.8M4 3.260 3,778 5,LAg 8.751 8,098 4,257
Puerto Cortez L, 746 5.425 5.93%2 bt 4,957 6,648 7.572  7.819 L5kl
Callao 5.910 6.589 7.096 5.250 5.751 7,278 6.662  6£.609 6.056
Port-au-Prince 3,761 4 . 4Lo L. 9hy 3461 3,972 5,653 8.557 8.804 4,351
Djibouti 4,220 4,727 5.2%1 3.383 3,892 5,354 6.893  6.798 5.832
Membasa 6.308 6.812 7.417 5.221 5.7%2 7,532 7.072 - 6,1%4 5.483
Dar-fs-Salaam 6.293 6.797 7.302 5.116 5,627 7.L17 6.957  6.029 5.812
Bombay 7.21L4 7.718 8.225 6.556  6.9-8 8,338 4.h93 4,981 6.5%3
Luanda h bt 4,924 - 5,489 3.302 3,814 5,604 9.960  7.414 3.939
Bingerville 3,204 3.752 4,259 2,071 2.%52 G wwp 11,192  §.646 2.499
Matadi L,214 h.822 5.327 3.140 0 3.6%2 0 5,442 10.122 7.576 3.301
Surahaya 8474 8.973 5,493 7.302  7.814 0 9,618 3,24k2 3,270 6.798

a/ Mercantile Marine Atlas, Londen: G. Philin and Son. Limited, 14w Ed,, 1952.

oL



Table 1k, Custom Duties on Green Coffee, 1965 (Equivalents in U.S5. $/bag)

)
By
_United : W, Germany Italy-Swit- Nether- Belgium-
Azainst States Canada  Argentina -Austria France zerland lands  Luxemburg Sweden
Brazil 0,00 6.61 13,46 15.87 12.67 12.67 6.61 2.65 5.29
Colombia 0.00 6.61 40.92 15.87 124,67 12.67 6.61 2.65 5.29
Guatemala 0.00 6.61 40,92 15.87 12.67 12.67 6.61 2.65 5.29
Mexico 0.00 6.61 40,92 15.87 12,67 12.67 6£.61 2.65 5.29
E! Salvador 0.C0 6.61 40,92 15.87 12.67 12.67 6,61 2.65 5029
Costa Rica 0.C0 G.61 Lo,92 15.87 12,67 12.67 6.61 2.65 5.29
Eenador 0.00 6.61 Lo,g2 15.87 12.67 12.67 6.61 2.65 5.29
Venezuela 0.00 6.61 4o,92 15.87 12.67 12.67 6.61 2.65 5.29
Nicaragua 0.00 6.61 40,92 15.87 12.67 12.67 6.61 2.65 5.29
Dominican Republie 0.00 6.61 40,92 15.867 12.67 12.67 6.61 2.65 5.29
Honduras: 0.00 6.61 40.92 15.87  12.67 12.67 6.61 2.65 5.29
Faru 0.00 6.61 10,92 15.87 17,67 12.67 6,61 2.65 5.29
Haiti 0.00 6.61 ko.92 15.87 12.67 12.67 6.61 2.65 5.29
Ethiopia 0.00 6.61 40.92 . 15.87 2.67 12.67 6.61 2.65 5.29
Kenya~Uganda 0.00 6.61 Lo,92 15.87 12.67 12.67 6.6 2.65 5.29
Burundi-Tanzania 0.00 6.61 10,92 15.87 12.67 12,67 6.61 2.65 5.29
India 0.00 0,00 40.92 15,87 18,67 12,67 6.561 2,65 5029
Angola 0.00 6.61 h0.92 15.87 1267 12,67 6.61 2.65 5.29
QANCAF 0,00 6.61 Lo,02 0.00 ¢.00  €.,00 0.C0 0.00 5.29
_ Congo (D.R.) 0.00 6.61 40.92 0,00 .00 0,00 0.00 0.00 5.29
Indonesia 0.00 0,00 Lho.g2 15.87 15.67 12,87 5.61 2.65 5.29
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Table 14. (continued)

By
United Lastern
Against ' Kingdom Denmark Finland Portugal Spain Europe Japan Australia Algeria
Brazil 1.58 15.87 58.08 23.81 1.32 0,00 46,20  h0.85 0.C0
Colombia 1.58 15,87 58.08 23,81 1,32 0,00 46,30  60.85 0.00
Guatemala 1.58 15,87 58,08 23,81 1.32 0.0 46,20  60.85 0,00
Mexico 1.58 15.87 58.08 23.81 1.32  0.00 46,30  60.85 0.00
E1l Salvador 1.58 15.87 58,08 23,81 1,32 0.00 LA,Z0  60.85 0,00
Costa Rica 1.58 15.87 58.08 2%.81 1.%2 0.0 LE,30 60,35 0.00
Ecuador 1.58 15.87 58,08 23.81 1.32 0.00 6,30 60,85 0,00
Venezuela 1.58 15.87 58,08 2%.81 1,32 0.00 LG.20 60,85 0.00
Hicarasua 1.58 15,87 58.08 23.81 1,32 .00 46.30  60.85 0.C0
Dominican Revublic 1.58 15,87 53.08 23,851 1.32  0.00 L6.30  €0.85 0.C0
Fonduras 1.58 15.87 58.08 23.82 1.72 0.00 k6,30  60.85 0.C0
Feru 1.58 15.87 58,08 23.81 1.32 Q.00 L6,30 60.85 0.00
Haiti 1.58 15.87 53,08 23.81 1.32 0,0 Lo, 30 60.85 0.C0
Ethionia 0.00 15.87 58,08 23.81 1,32 0.20 46,30  60.85 0.00
Kenya-Uranda 0.C0 15,87 53,08 . 23,81 1.%2 0,20 0.00 60,85 0.00
Burundi-Tanzania  0.00 15,87 58.08 23.81 1,32 0,20 0.00  60.85 0.00
India 0.00 15,87 58,08 23,81 1.32 0,20 0,00 60,85 0.00
fngola 1.58 15.87 0.00 23.81 1.32 0 0,00 b6.30 60,85 0.00
. QAMCAT 1.58 15.87 58,08 23,81 1,32 0,00 46,70  60.85 0.C0
Conro {D.R.) 1.58 15.87 58.08 23,81 1.32 0,00 L£,%0 60,85 0.C0
Indonesia 1.58 15.87 58.08 23,81 1,32 0.00 46.30 60,95 0.00

Sources: PACB, Anrnual Coffee Statistics, No. 29, 1965, p. 170; and Henderson, H.
Terms Used in International Arricultural Trade, Yashingten, D.C.: USDA-FAS, Bulletin M-152, 1963, n, 10.
F-.nd 1461 .




BIBLIOGRAPHY

Abaelu, J. N. A Quart 1y Analysis of the Uniteg States Import
Demand for Varieties of Green Coffee. FEast Lansing: 15U,
Unpublished Ph.D. Dissertation, 1G46.

er
et

Bates, 7. H. Political and Econcmic Constraints on Efficient
Pricing and Allocation in Internaticonal Suge Trade,

r in
Proceedings of the 1666 WEEA Meeting, Los Angeles, 1865, p.

163-70.

Beckford, G. L. F. Secular Fluctuaticns in the Growth of Tropical
Agricultursl Trade, in Economic Develooment and Cultural
&m%ﬁ,VdﬂXIH,PmTI,Odh%rl%ﬂ,p.&%@h

Dean, G. W., et 21. Trade and Welfare Effects of EEC Tarifs Policy:
A Case 5TuCy of Oranges, in JIE, Vol. 48, No. L, Part 1,
November 1566, p. 826-46.

Dennis, dJ, B, A High-3pead Computer Technioue for the Transportatiou
Problem, in JACH, Vol. 5, No. 2, April 1958, p. 132-53,

FAQ - N Coffoe Tozez and Consumpition in Srporting Counirias, in
Monthly Bulletin of Azricultural Economics and Stasistics,

September 1560, p. 8-13.

Heady, E. 0. Economics of Agricultural Production and Rescurces
Use. New York: Prentice-Hall, Inc., 1552, p. 6ho.

Henderson, H. Terms Used in International Agricultural Trade.
Washington, D. C.: USDA-FAS, Bulletin 1-152, 1963, p. 10

and 146,
Himes, G. C. Interraticnal Competition in the Feed Grain Ecenomy,
Columbus: The Chio State Universits Unputlished Ph.D,
¥, VNz

Dissertation, 1964, 93 p.

Hitchock, F. L. Distribuiion of = Product from Several Sources to
Numerous Lecalities, in JMP, Vol. 20, 1941, p. 224%-30.

Hopp, H. Supply and Demand in Relation to the Price of Coffee.
Washington, D. C.: USDA-FAC, 30-5%, p. 15.

Gass, S. I. Linear Programiing. Methods ang Applications. HNew
York: IMcGraw-Hill Book Company, 2nd Ed., 1964, Chepter 10.

73



Tt A SO A M W i g R

P
]
fu

L

Jiller, H. k. j Guide teo Comuodity Price Forceasting. lew Yors
M

Conmodity Research Bureau, Inc., 1655, p. 117.

King, R. A. (Ed.)} Interregional Competition Research Yatheds. -
Raleigh: Agricultural Policy Institube, 1953, 204 p.

Koopmans, F. C. Optimum Utilizztion of the Transportation System,
in Bconometrica, Vol. XVII, p. 136-L6.

Monetary ﬁupu Staff Paper s Vol. KI j‘Io, 3, . 367.

Pan-American Corfee Bureau, Annual Coffeec Sta atistics, Wo. 29, 1665,

173 p.

Shisko, I. The Coffeec Cutloock Under a "Model" Internetional tgree-
ment, in Jﬂller, H. (#d.) Guide to Commodity FPrice Fore-
casting. TUew York: Commodiiy Researcn Burezu, Inc., 1655,
p. 115 and 117.

Szarf, A., et al. Factors Affec*ing United S

B T S o T M SR A s
0 mGGiaLy BuilloTll or AL jeidibuez] A_L

et 2l. Internaticnal Trade
1

" Il -
Jilfaexe -CAl.A.uJ: 'l'U‘ . L:‘ P L F)

l_

The Mercantile Marine AuLas. london: G.
lith Edition, 1562,

Viton, A. The YWorld Ccffee Economy. Rome: FAQ, Commodity Bulletin
Series Mo, 3, 1851, 76 b.

Walker, ¥, B. Transportation and Spatial Equilibrium Models for
Interregional Analysis. New Orleans: Southern Farm Measge-
ment Research Committee Workshop, 1964, Mimso., p. 3-6.

Wickizer, V. D, Internationzl Collzborat
Market, in FRI Studie

,.J.
] Ul
-
O
'_.I
I
=
.
é‘ =
|3
-
]
_r_ 2
[
e}
D
-2
(WS}
1
(5]
4=




	A- DISSERTATION.pdf
	B- ACKNOWLEDGMENTS.pdf
	C- CONTENTS.pdf
	D-  I- INTRODUÇÃO.pdf
	E-  II- THE THEORY OF INTERNATIONAL TRADE.pdf
	F-  III- METHODOLOGY.pdf
	G-  IV- RESULTS.pdf
	H-  V- SUMMARY AND IMPLICATIONS.pdf
	I-  APPENDIX.pdf
	J-  BIBLIOGRAPHY.pdf

