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I. INTRODUCYICN
1.1.7 Due to overproduction following the extremcly high nrices of the
mid-1950's; coffeec prices were depressed throughout tue 1960's. In the
early seventies they started to show very modest gaing, but when the commodity
boom of 1973/7U started, coffee nrices joined the poneral trend.  Average
fob prices,l/ which were around US¢3 per pound in 1967-69, reached a high
of US¢60 per pound during the first half of 197L. Although this represented
an increase of only 20f in real 1erns, it nevertheless was of great value to
coffee producers, many ¢f whom 2rec amongst the countries nost seriously
affected by the increase in oll prices.
1.1.2 Since mid-197L this situation has changed radically. Frices started
dropping quickly, and in mid-September 1v7L they werc ir real terms more than
15¢ below their depressed 1967-69 leovels. Actually, in early Septemver real
prices for somne varicties dropped to their lowest level on record since 13U6.
1.1.3 Ad-hoc reasons for this breakdown in coffee prices are not difficult
to find. They include:
(a) According to the production forecast for 197L/75, issued
by the USDA in July 197L, production would for the first
time in scven years exceed cstimated consumption,
(b) The winter in Brazil passed without a frost (which would
have affe:ted the 1975/76 crop).

(c) The expected dock sirike in the USA was averted Liy a contract

nepotiated in July,
L

1/ Throughout this paper the reference will be to the world average unit value

of exports, as measurec by the US unit value of imports, which is revorted
on an fob basia.



During .he first nal' of 197l tle uncertainty as L. the size of the comin
crop, the frost threat in Hrazil and the pgeneral expectation of a dock strixe
in the YSA had vushed up prices. 1n addition, the erforts of producers to

form a urnited front to support coffee prices hud‘given an extra impetus to

the upward pri&e ~ovenent..  When then, in July and August 1374, all these
factors turned out in a way unfavoratle to the prodicers, prices started to
decline sharply and the apparert breal'down of producer unji:; under the threat
of oversupply increased the downward pressure on nrizes.

1.1.4 The present situaticn of c¢offee prices i1s nct very distresgsing i f

it can be reparded as only a temporary-;henomenon. But many experts today
believe that the world coffece ecconomy is on the verge of a new period c¢f over-
sunply, and that the present difficulties facing the coffee producing countries
are only the tip of aa iceberg. This, however, vould imply that we have to
expect a repetitior. of the coffce depression of the 1960's without ever having
seen the cctfee boom that preceded (and caused!) the last depression. Therefore,
an analysis of supply, demand and prices of coffee has been made with the help
ol' an ¢conometric nmodel, 8o as to be able to (orecast the differcnt aspects

of the world coffece marxet as they influence one another.

1.1.5 éhe following threv chapters deal with the dcgérnination of supply,
demand and prices rogepctively. Chapter V contalns the forecasts and trics

to give some indications of the coffects factors like frosts in DBrazil or the
establiskment of a ﬁew Internaticnal Coéfce Agreement might have on the coffee
economy, The mcdel that has beon used in this paper has been éstimated for the
period 1947/L8 through 1972/?3,1/ mainly based on data provided by the USDA.
The equations of the model, the data and the precise deflnition of the symtols

usod arec contained in Annex 1.

1/ FPor lapged variables data for years prior to 1947/L8 has been used.



1I. THE DETERMINATION OF SUPPLY

Coffee Production

2.1.1 Coffee is a tree crop. The first harvest comes in abeut 3 to 1
years after planting, and it takes two more years before the tree rcaches

its normal yield level. Yields generally start to decline around 15 ycars
after planting, but under.good management the decline is not very significant,
and the tree can have an cconoric life of up to 50 years. However, in mos’,
countries the management of coffee holdings is poor, and after 20-30. years
the trees have to be replaced.

2.1,2 There are two types of coffee grown in the world: arabicas and
robustas. Robustas can be grown in hot and humid climates. Arabicas require
lower temperatures, and are therefore grown at higher altitudes and/or
greater distances from the equator than robustas. OCnffee is heavily damagei,
however, when temperatures fall below the freezing point, and this sets a
1inmit to the area where coffee can bo grown. There exist also two other
types of coffee, liberica and excelsa, which are both grown in Western Afri:a,
but they constitute leas than 0.5% of world production and exports.

2.1.3 : Arabica coffecs are divided into washed or mild arabicas and
unwashed arabicas. Whether a coffec is waphed or unwashed is determined by
the treatment it receivea after the coffeézcherry has been picked. Tf the
coffec cherry is dried and then depulped Qi free the coffec beans the coffoe
is unwashed. If the cherries are depulped-immediately and the beans then
placed in water to facilitite the removing of the mucelage afterwards, the

coffee i8 called washed., Tho washed or mild coffees are further distinguished
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oo Cibbee elezanee o bechnie 0 poinb off viede L Thara

ara oy cormparable classifications within the category off the robnstas,

J.0 It both Genth and Horth America mostly arabicas sre prowns Only
Treinidad and Tobapo nroduce exclusively robusta coffee. Robusta ta further
prown in the state of Esplrito Santo in lBrazil, where it prows in the valleys,
with arabicas groving higher user on the hills. 1ts produclion i1s stiil insig-
niltcant, however. At'rica nroduces both robustas end arabicas, but robustas
account ror by far the larpest share (arcund 70%).  Arabicas are prown in
Kenya, mtnionin, Lwanda and Qurundi, F(irl,lﬂ-r'. o number of countries n
Af'rica oraduces both types of col'tee, but of tficse nnly-Tunzunin Pro ueuse
noere arabiicas than robustas, Also  In Asia and Oceania  more robustasz than
arabicas are produced. Indonesia, the area's largest producor, grows almost
axclusively robusta coftee.  Tho production off arabicas is concuntrated in
India awd Paoma and Hew Gudnea, countries that both also produce robusta coffewn.
PRI Arabica coffees nre generally preferred by Lthe consumers.  ‘they

have a mibder flavor, and contain dess attetne than do robustas.  However, the
tree 18 moro susceptible Lo disenges and glves lower yields. Alsgo,

arabica cof''re pives a lower yield of*instant cofllee ner pound of bemis.  The
stendy inerengso in the censumption of fnstant relaltive to regnlar colfee
therelove has tmproved tho nosition of robustna in the world marcet, and may

nxolain tn part the decline ol the price premium of arabicas over.rovustas

|
over the nast decade. .

1/ Up to 1967 under the International Coffeo Agreement only Mild Arablcasa,
Unwashied Arabicas nnd Robustas were distingulshed. The earving out of
"Colomblan Milds" out ¢ the Ml1d Arabicas as a separate cntegory way ‘lone
at the lnstgtence off  Colombia, The Apreement Poresnaw in the automatlce
adjustment of tho export quota of each group based upon price developmonts.
Since Colombla accounted for 00% of tho exports of the new group, 1t could
now, through changing | its offticial quotatlons, influence its oxport quotn,
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2.1.4 A typical characteristic of aravicn coffee nroduction is the
biennial production cycle., If production is low in any one year duc to
drought or other climatic conditionc, the tree tends to accumulate
strength and to oroduce a bumper crop in the next year. This ecxhausts

the “ree, leading to a low production in the following year, during which
it can gather strength for a new bumper crop. This process can continue
indefinitely, until another climatic adversity changes the phase of the
cycle. The cycle can be countered by oruning (e.g. alternate row nruning)
which would even out production by having both trees in their “off-ycar"
and trees in their %on-year® on the same plot, but this is not widely
practiced. Although every tree cron can be subject to the cyclical effect
described here, robusta coffee does not display this cycle to any comoarable

degree.

2.1.7 The importance of the larger coffee procucing countries in total world
coffee production is given in Table 1. This table also indicates ‘he type of
cof fee grown, the growth rate of productien in the post-Worid War IT vperiod,
and the share of coffee in the tota) foreign exchange earnings of the countries
concerned.

Specification of the FEquations

LY

2.2 The supply enuations derive directly from the technical and economic

characterietics of production, It takes about 5-6 vears before a coffec trea
reaches its normal production level, and another 1-2 years befQ%e the decision
to plant is ieached and the seedlings and tte land have been dé_e]oped.
Therefore présent production capacity is thought to be determined by past
production capacity and past prices with an average lag of seven yeara,

Past production has been taken as a proxy of past production capacity, for

lack of better indicator‘s._‘,:/ How much will be producnd with the present

1/ This assumes, of course, that producers in determining the scone of nrw

- aat L



Table 11 Coffes Produclog Countrissy ml of Coffes Grown, thare in World Prudustion,
Orovil: Rate nnd JY.are of Coffes in t.un,n mxngu

Type of carrnl/ mmcuon?- and Shares
Y Stare f Soffes
. Grovth Rate~ in Banert hn..-rnl\y

1981912 1958-1662 . 1968-1672 VILT/LB8-19 00/ (3 12701975
Umzk—m TOJ0 bags Y V7O tege) TV (% pon.) (£

WORLD TOTAL 13,591 100.0 0,370 100,92 &5, LSk 1.0.0 .87 Lo
Lradicasd’ 33,696 87.) 55,940 80,8 15,801 *0.0 1.7 _—
Botustess 4,895 127 13,50 1 19,65) N0 7.2 2.1
Suth Assrica 26,137 61.7 W,237 62,9 28, 309 B A0 .7
9rasil Unwashed Ar, 19,L86 5.5 3,250 10,7 17,275 %.1 -0 Py
Coloakia Col. Mild Ar. $,53) .5 7,78) 1.1 7,204 12.1 1.6 58,4
Ecuador Other Mild Ar. 299 .8 735 1.0 1,% 1.6 L A
Peru Other Mild Ar. e o] 568 .8 980 1.5 "7 L.ob
Vensxuels Cther Mild Ar, 625 1.6 §20 1,2 226 1.h 1.2 i
‘orth America 6,262 16.2 9,500 1.5 12,1n 12,5 3.3 7.2
Con'a kice Othar Mi1d Ar. 368 1.0 1,062 1.5 1,320 2.0 6.2 AR
Dominican Rep. Other M1d Ar. 187 1.0 U6 4 617 1.0 2.7 [
N Salvador Other Mild Ar. 1,216 2 1,613 2.) 2,132 Lé 33 14,8
Guatewmls Q.her MLL4 Ar. 1,10} 2.9 1,600 2.} 1,979 2.9 .0 na
Haitd Other Mild Ar, 61 ) 1.6 572 K 529 .9 -9 L2

Yondurss Cthar Mild Ar. 17h oh © 33 N3 205 57 6.4 0W? -
Mexico Other Mild Ar, 1,168 1.0 2,17 3.0 3,850 L.9 [ L5
% .carsgua Other M11d ir. 336 .9 Slas o N 625 1.0 Ik 15.¢
Latin Aserice 32,401 4.0 53,138 76. Lo L0 A4 .. 10.¢
Africa 4,732 12,) 13,9 LN 19,753 w.2 1.2 [N
Angola Robusta 9 1,9 2,182 (81 3, 36 5.1 N} al
Ethicple Unvashed Ar, [13] 1.3 1,248 1.4 2,190 [N 6.8 s
Xenys Col. Mild Ar, 175 .8 S1) N 7L 1.5 3.5 20,6
Malagasy Robusta 5b7 1.0 813 1.8 1,040 1.6 IR 250)
Tanssnis Col. Xild Ar. 258 .7 LL3 o 8ss 1.3 6.1 16,1
Uxanda Robusts 609 1.6 1,952 2.9 3,065 u.? 8.2 9.8
Zaire Robusta 53 1.4 1,089 1.5 1,240 1.9 iRA o

Iwry Coast, Togo

and Quineal Robuata %65 2.5 2,91 b2 4,676 7.1 6.2 27.%
Aela 1,459 3.8 LM L0 6,285 8.1 7.0
India Other Mild Ar. bt ] o0y 1. 1,u562 2.2 1.0 Vo
lndonesia Rotusia e22 21 1,7:0 25 2,288 25 6.5 4.2

Classificatlon as wade by ]CO,

Weighted aver-ge o¢er five years with weignte of 1, J, L, 1, 1 respectively,

Deternined by regressing the logaritha of predia’ion on tine,

LDC's only

Aral 1ea producers are latin Amarica plue Kenye, Tansanie, #thiopie and India, This axcludes & w Finor prodiicers dus to the i wailabiilty
of deta, Mebusta producers ere taien to he all other oountries,

&/ More tusn $0% of production fram lvory Cosst.

MRS

Source Production datas URDA, Shares of Coffea in Export fleceiptss 1HAD,
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capacity depends on the pricc of one year apo, and, for arabica production,
on the phase of the biennial cycle. The general form of the equation used

thus becomes

Q, = QulQAVy 7y PAVy 7,Pyq5 Qpq/Qp )
where Q@ stands for production and P for prices. The addition of the letters
“AV" denctes that the single value for the year concerned has been replaced
by a moving centered averagelf The last term on the right hand side indicates
the change in production over the past period, and is used in the equations
for the arabica producing regions to capture the et'fect of the biennial cycle.
2.2.2 Production has been used as a proxy for capacity because data
planted and/cr area hurvesled arc mostly not available on an anxwisl basis.
And even if they are available, they are much more unreliable than production
data. iu nost producing countries the dorestic consumption of coffee is
insignificant, and stocks are not held. Therefore, cxports (plus, where
relevant, estimates cf domestic consumption and stock changes) give a fairly
reliable indication of production. To determine the area under coffee,
however, would require nxtensive field counts, which are at Lest done cvery
5 or 10 years under an agricultural census. Therefore, the only real choice
igs between actual production and time as an indicator of cnpacit}.
2.2.3 The decision against using time as an indlcator of past capacity
wes taken on a priori grounds. The use of time for this purpose invariably
leads to an underestimation of both the long term and the shoct term price

elasticity of supply. The reasons are obvious.!!ugh prices arise when

1/ In the case of prices, an unweighted ‘hree year moving centered avorage
hae been taken. In the case of production, a weighted five year moving
centered average with weights 1,3,4,3,1 has been used. Weighing in this

case 18 nccessary to eliminate the influence of the biennial cycle on
these data.



producticn capacity fails below its sceular trend. A time bread ver deti-
aition neglects the cyclical movements of capacity. Therefore, introduction
of a time trend as a proxy for past production capacity overestimates cxisting
capacity ut a time of high nrices, and thus undercestimates the long ternm
response to high prices. In times of low prices oroduction is unc restinated,
which leads to an overestimate of the long~term resnonse to low prices, i.e.
an underestimate of the negative effects of low price levels. As to the
short term price response, if production 15 regressed on timec and one year
lagged prices alone, it is clear that a negative short term elasticity of
suppiy with resnect to price will result: -high mrices, and low production

are concomitant, and time now functions as an estimator of present canpacity.
When apart frow time, both the one year “agped and the seven yecar itapged
price are introduced, the time trend functions as a hybrid indicator of both
past and present production canacity, and both elasticities will tend to

be underzstimated.

2.2.h A second disadvantage of using time as a regressor in such casas

19 that It leads to a constant growth trend (eit’ er in absolute amounts or

as a growth rate) over the ovrojection period, whutever the level of prices.,
This, of course, makea the projections totally unreliable, since it is clear
that ther; arc prices at which coffee production (or tﬁe production of any
other commodity for that matter) will not grow at all, as well as prices at
which production growth would far exceed the hiz'orical rates.

2.2.5 The aequations huve boen cstimatu:l:’in a doable logarithrics o,
sielding dirccet eustimates of the clnuticitié; of supnly.

The Long-term and Short-term Elasticities of Suvply

2.3.1 Bnfore considering the actual recegults of the regressions, it should be
pointed out that there aro two factors that influence both the short and the

long term elasticlity of coffee sunply. These are the degree to which the economy

P L N LT YrTen L A . v LYY
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2.3.2 In a country whose cconony is highly desendent cn coffee production
both the short term and the long term elasticity of supply tend to be 1 v,

As to the short term elasticity of supply, since many people denend largely

or exvlusively on the cultivation of coffee, the chance that coffee will be
negl:cted at times of low brices (and therefore that an increase in prices can
have a marked effeci on production in the short run) is rather small. Since
farmers have no significant other sources of income, they have 1itt1e‘other
choice than to continue attending to their coffee hulding.l/ What they can do
is use less fertilizers (if they use any fertilizers at all) and hire less
labor during the ha-vesting season, when, due to the peak in labor requirements
during this time, nutside labor has to be used., This will lead to less careful
picking (e.g. all cherries are stripped off at once, without consideration of
the varying stages of ripeness in which they are), and an inferior quality of |,
the product by consequence, but the quantity nroduced declinosbonly marginally.
Rouphly the same reasoning that applies to the individual larmer also applies
to the country as a whole. Due to its imooriunt place in the economy coffee

is not likely to be neglected in the case of unfavorahle prices. Also, there
will be pressure on the government to soften the impact of low nrices on its
farmers by lowering the taxes on coffee and the government may cven be tempted
to stimulate coffce nroduction in oraer to improve its sagging foreign cxchange
receints. As to the long run, many farmers have already a major share of their
holding under coffee, and can only expand to a limited degree. Also,

from a

country point of view, the high degree of dependence on coftee wii} make the

povernment reluctant to stimulate a large expansion of coffee nroduction, since

this wouid only increase ils vulnerability to coffee nrice fluctuations.

1/ Of course there is the alternative Lo move out of coffce allogether, but

this is a very drastic decision, csvecially for small coffee growers without
alternative sources of income,



2.3.3 Exactly the opposite of the above can Le said for countries

where coffee is an agricultural product of only minor importance. In a
time of low nrices the goverpment will tend to neglect the coffec secter,
and the farmer will furn his attention to the cther products he cultivates.
when prices subsequently increase, farmers will start to devote consideirably
more time to their coffee holding, znd 2+ the same time they may start
substituting coffee for other crops. And the government. wiil not fce!
inhibited in stimulating the expansion of production by the disadvantages
of a growing monoculture.

2.3.4 The second factor in determining the nrice elasticities of supply
is the type of holding. The estate sec£or generally shunraihigner”shbrt te;ﬁ
elasticity of suppiy than the small-holder sectur. Tm.2 time ald Lo¥ prices,
the small-holder certainly can neglect his coffece holding, but he will necarly
always pick at least a part of the coffee. An estate holder, however, can
very well decide to stop attending to his estate altogether. He has alter-
native uses for his funds, whereas the small~holder may not have any alter-
native uses for his labor.

2.3.5 There 18 no reason tr assume any significant differences in the
long-term elasticity of supply on the basis of the type of holding alone.
Only when a country has ample viagin lands available w1ll an estate economy
be able to expund at a higher rate since large investments are nceded to
develop riew lands for agricultural prcduction. This explains why;irazil,

a country which was until a short time ago highly dependent on ;offee,
could neverthel®ss show such an enormous expansion in production g}ter the

price boom of the mid-fifties.
2.3.4 The elasticities that result from the supply equations (the ecuations

will be dealt with in the next section) are given in Table 2.



Table 2: Elasticities of Production with Respect to
Prices, by Region

Region Short Term Price Iong Term Price
* . » L] 2
Elasticity Elasticity
(1ag 1 year) (Qag 7 years)
Brazil .20 (fixed) by (.103)
Colombia .03 (fixed) 176 (.042)
Other South America .062 (.081) 460 (.051)
North America .030 (.03L) .137  (.02hL)
Africa .123  (.059) L4360 (.042)
Asia and Oceani. 10 (fixed) L33 (.180)
world (cxcluding Brazil) 056 (.031) 291 (.021)

%  Strictly speaking this is a kind of "medium term" price elasticity of
supply, since it measures changcs over a seven year period only.

2.3.7 Looking at Table 2, “ht long-term price elasticities of supply conform
fai:'ly well to what was said earlier. Colombia as well as the main florth American.
coffee producing countries are highly depcndent on coffee, and production comes
mostly from smallholders. Brazil also depended heavily on coffee in the nast,

Lht nearly all of its productinn is done on hugé sﬁtates and it had extremel}
large resources in virgin land that was suitable for coffece cultivation. Other
countried in South America, Africa ;nd Asia and Oceania do not depend on coffea

to the degrer of the first three regions mentioned, although the rate of depen-

. E
dence in Africua has been growing raffiidly over the period.l/

l/ It should be noted here that a country can be highly dependent on coffee
for its export earnings whereas at the same time coffee is only of minor
importance in the agricultural economy, like was true for many African
countries in the initial stages of their ecoromic development.



2.3.8 The pattern of short term elasticities is less satisfactoxy. This
is not astonishing since for_tree cronps the elffects of exogr us factors like
wars, government policies and climatic circumstarces are generaily larper

than the production changes that can be brought ahout by the short term »rice
response. Therefore, it is not unexpected that the greatest difficulties
arise in the "regions" that are dominated by one country, i.e. in 3razil,
Colombia and Asi= and QOceania (where up to 550 Indonesia accounted for over
E0% of total production). Actually, the values of the short term elasticities
of supply for these regions had to be fixed in advance, since the values that
resulted from the regressions were unacceptable.

2.3.9 Of course, statistically the most elegant solution would have

been to omit the one year lagged price as an independent variable; But the
existence of a positive short term price response is undeniable from a
theoretical point of view, and since we want to use the model for forecasting
purposes, we have preferred to retain this variable as a regressor and to
adjust its coefficient where necessary. The reasons behind the adjusiments
are given in the next section.

Regression Results

2.1 Supply egquations have been estimated for six regions: Brazil,
Colombia, Other South America, North America, Africa and Asia and Ccéania.
Brazil and Colombia have been singled out because of the large share of the
market they cormand (at present around 30% and 10% respectively). The othes
regions have been selected on a geogsaphical basis. - The perlod covered is
1947/L8 through 1972/73. Production figures from 1;%5/h6 onwards are those
given by the USDA. For the years prior to 19145/L6, FAO data was taken. The
price used is the United States unit value of coffee imports (reported on an

“f.0.b. basis), deflated by the United S*ates wholesale price index (1967 =
100).



1. Brazil
2.0L.2 The supply eouation for Brazil is the most complicated of the six

supply ecuations. The equation in its estimated form is

br _ -~ .
log = 0.65 + 0, 33 Iop QAV + 0.LL log PAV, _
“ (1.1 £e7 w3 £-7
br
+ 0.20 log P - 0.15 log (Q°7./Q°F))
(fixed) t-1 (2.0) t-1 t-2
- 0.7 (& Drod spmd)/QAV
(2.0) 7
- 0.36 m - 0.83 ngr
(3.1) (6.6)
R2 = 84 WS = 1.89

The first four variables on the rirht hand side conform. to the .geneval pattern
of the supply equations discussed above. fﬁe last three variables are specific
for Brazil and require some explanation.

2.4.3 Brazil is exceptional in the coffee world due to its large share of
the market. Ior a long time it supplied aver half of the world's coffee, and
even today it still accounts for 303 of world coffee exports. Since the price
elasticity of world demand for coifee is only around ~0.25, Brazil thus is the
sole country that can increase its export ruceipts by restricting its exports.
This explains why 80% Qf world stocks in the years of oversuppl, .n thq early
sixties were accumulat;d by Brazil. Therefore, it i8 only logical that,

apart from prices, stock developments also play a role 19 determining the
changes in Brazillan coffee production capacity. 2
2.4, h' The variable that, accounts for the influence q;,stock developments

ro

on Brazilian production policy is (SprOd Sp )/QAV , where pr‘Od stands

for stocka in the producing countries. This varinb]e measures the change in



stocksl/over the last five years in relation to the present level of produstion,
or, in other words, it measures the extent to which pruduction over this period
has fallen short of or exceeded the requirements of Jdomestic consumption and
exports. Since this will mainly affect long term production targets, the above
variable has been used as a regressor witli a lag of seven years,

2.k.5 Coffee trees are heavily damaged by the occurrence of frosts.
Although Brazilian production has alway. *een affected by frosts from time to
time, frosts only became a major determinant of Brazilian preducticn after.J
coffee production moved massively southward into the frost-prone state of
Parana in the middle and late 'fifties. Over the past 25 years five major
frosts have been reported: in 1953, fQSS, 1963, 1969 and 1972. sSiace frosts
affect only next year's production, the effects of the frosi of 1972, {311, ant-
side the estimation period. For the other frosts dummy variables havs been
introduced: ono (D1br) for the frosts of 1953 and 1955 and one (DQbr) for the
frosts of 1963 and 1969, Tho use of two separate dummy variables is necessary,
gince the importance of Parana in total production has changed drastically

over this period: the share of Parana in the total area under coffee in

Brazil increased from 15¢ in the mid-1950's to 35< in the early 1960's.

2.L.6 If no restrictions are applied, the supply equation for Brazil yields
a negative short term elasticity of supply. of -0.1 (t~value C.7). One of the
reasons for this may be that for Brasil, exceptionally, shipmenis are not a
good indicator of production,gf since many estates store their coffee for years
éccording to their price expectations. MNevertheless, a relatively stropg short

%rm price elasticity of supply has to be expected in a country where v!rtually

1/ Ideally, data on Brazilian stocks instead of data on total producer stocks
should have been used. 3uch data 13 not available, however. For the
estimation periecd this does not causo problems since Brazil was helding
nearly all of the producer stocks.

2/ Data before 1960 are mainly based on shipments from the inter:ior.
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all production comes from huge commercial estates, Therefore, we have fixed
the elasticity at 0.2, a value that seems reasonable in relation to une

values obtained for the other regions.

2.L.7 Colombia is the only Arabica producing region that does not show a
significant biennial cycle if ]og(Qt_1/Qt_2) is used as a regressor. Actually
in conjunction with the other variables this variable even gets the wrong sign
Therefore, we have replaced this variable with a dummy variable, D1°°1, equal
to 1 on "on-years", -1 in "ofr-years" and 2ero in years in which the phase of
the cycle cannot be unecuivocally determined. 1In additjon, the short-term
elesticity of supply turns out negative (-0.05, t-value 0.8). This can be
regarded as a statistical caprice, although the civil war that ravaged Colombi:
in the early 'fifties, exactly the time of the highest coffee prices, coulc be
at least partly responsible for this phenomenon. We have fixed the short-term
elasticity for Colcmbia at 0.03, the same value as found four North America,
vhere coffee 1s produced under very similar conditions. The final result is

the following supply equation:

l col
log Q5% = 1.L6 + 0.56 log GAV.". + 0.18 log PAV
% (5.7) t-7 (u.2) -7
]
+0.03 log P, . *+ 0.03 p2°°
(fixed) -1 (1.6) b .
RZ » .00 WS - 1.58 r
2.4.8 In Colombia the recent planting of the high yielding caturra

varieties has given a boost to production that is not captured oy the
ecuation. Present information leads us to belicve that an addition of
15% to the forecast values cun account fcr this factor. This correction,

which doesa not affect the estimation ~carimad. lenvea tha nrian wacmnannn~
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3. Qther South America

2.k.9 The main coifee producers in this region are Fcuador, Venezuela

anc Peru. Production in Venezuela has been fairly stagnant, anc the long
term price response has been weak. Poru, on the other hond, has been growing
very rapidly, displaying a very high long term price elasticity of supply.
Fcuador is the "average" producer in the area, both where the rate of

grawth ‘and the pattern of price responses is concerned. The eqguation for

the region is "standard" and requires no specific explanation:

log Q®2™ = - 5,26 + 0.96 log qavsa? * 0.L6 log PAV,
t (16.0) ey
+ 0.06 log P, . - 0.25 log (Q am/Qsa“‘)
(0.8) o(2.2)
R = .96 WS = 2.06
L. North America
2.4.10 The largest producer in the area is Mexico. Since domestic con-

sumption in Mexico 18 fairly high, it ranks only third as an exporter, after
El Salvador and Guatemala. Further important producers are Costa Rica,
Dominican Republic, Hog&uras, Haiti and Nicaragua, which all produce more
than half a million bags per year at present. All the countfties in the area

show rates of growth and long term price elastjcities which are close to the
2

avorage for the region. The only exceptions are Costs Rica, which shows

a verythigh long term price elasticity of sunply, and ﬂ?iti, where production
has beern marginally declining over the post-war period. As for Other South
America, the equation for North America does not cause amy special problems:

log Q™ = -0.63 + 0.82 log QAVna? + 0.1 log PAV,
t (23.6) “l (5.8) t-7
+0.03 log P. . - 0.3L log (Q 2"/Q™%™)
(0.9) € e (.00 8 PR 2



-17-

5. africa
.. The importance of Africa in world coffec production has grown

steadily after the Second World Waf. By now, Angola and the Ivory Coast
imrediately follow Brazil and Colombia on the list of the largest coffee
producers in the world. Further large producers are Uganda, Kenya, Tanzania,
Ethiopia, Malagasy Republic and Zaire. HNearly a:l of these countries show
fairly high long term price elasticities of supply. The supply equation

for Africa in the model is of the standard type:

afr afr

log Q= = - 3.1 + 0.77 log QAV + 0.LbL log PAV

(28.5) t=7 ya8) t-7
+ 0,12 log P
(2.1) t-1
RE = .99 DWS = 2.27

2.k.12 If Africa is split up into an arabica producing region (Kenya,
Tanzania and Ethiopia) and a robusta producing region (all other countries)l
the arabica producing region shows a lower bng term and a higher short term
alasticity of supply than the robusta producing region. The higher short
term elasticlity of supply is caused by the estate structure of production
uncer British rule in Eastern Africa: when prices increased after the war,

it was easy to tring the derelict estates into production again, especially
since tﬁ% coffee was grown under shade trees, a situation that makes it
possiblé;to neglect the coffee for years without any harmful effects to ther

plantation. The lower long term elasticity of supply reflects the fact that

1/ This division is not tdally correct, since arabica producing countries
1ike Rwanda and Burundi are included in this group, but the data does
not contain separate figures for these countrks.
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coffee production in Eastern Africa was muzh more firmly established belcre
the price boom of the mid-fifties than it iras in Western Africa, or, in
other words, that Eastern Africa was more gependent on coftee prcduction.
On this basls, it might be expected that the long term price elasticity of
supply for Africa as a whole will be somewhat lower now than it was in the
past, since the dependence on coffes production in many African countries
has grown rapidly over the past 20 years.

6. Asia and Oceania

2.L.13 If the standard supply eGuation is used for Asia and Oceania, a
short termm price elasticity of supply of 0.6 results., " Thls is difficult to
believe, bul fortunately easy to exp]ain.' Fram 1940 to 1949 Indonesis,

vwhich produced B80% of the region's total output in the nreceding decade, was
involved in war. First it was occupied by the Japanese during World War 1I, an
afterwards it waged a struggle for independence frcm the Dutch. Production,
which was at a level of 2 million bags up to 1939/10, droppesd abruptly to
almost nil afterwards. This lrads to a serious underestimation of production
capacity, and the rapid recovery of production in the early 1950's is therefore
attributed to the then prevailing high p;;cos by the repression. Also,

the low production up to 1949 is being attributed to the low prices in the
early post-war period, instead of to the affects of the war for ineependé;ce.
2,L.14  To account for -ﬁm effects of the wars in Indonesia, two dummy :-

varjables have been used. One, D1as, is needed to capture the direct effect

!
of the war on production in 1947/L8 through 19h9/50.—/ A second variable,

1/ This variable ecnals unity in 1947/L8, 19L8/L9 and 19L5/50, and zero in
al) other years.
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D?as, is needed to correct for the underestimation of lagged production
capacity, which arfects the first ten observations.~ Y/ The short term elasticity
of supply has been fixed in advance at 0.1, roughly the same value as was

found for Africa. The resulting equation is

log Q2% = -h.3h+08610gQAv + 0.2 log PAV, , + 0.1 P
¢ (6.5) oo (fixed]"

- 0.60 mis + 0.L0 Dzi‘s
(5.0) (1.7)

R® = .94 ms = 1.42

2.k.15 In the Asia and Oceania region, Indonssia- -ai¢1ndia are the largest
procucers. Indonesia depended much more hmavily on ceffge than India, and
therefore shows a lower than average long term price elasticity of demand.
India, on the other hand, has shown a long term price response that was far

more marked. The area's third largest producer are the Philippines, a country t

consumes domestically all ths coffee it produces (aiound 0.8 million bags at pro

Production Growth Rutes and Equilibrium levels at Constant Prices

2.5.1 As stated carlicr, the structure of the supply equations used
allows us to calculate the ratces of growth of coffec production in the

various regiors at different price levels. Omitting the variavle for the

blennial cyc1024 the genoral cquation reads
log Q = a + b log QAVy_; + by log PAVy_; + by log Py_y

At a constanl rrice PC tée vrowth rate over a seven yecar period will bue

1/ Tris variable equals 0.5 in the first anc the tenth year of observatjon,
unity in the intervening years, and zero in all other jycars. The lcwer
e gz Values at the tail ‘ends of the series are required because lagged pro-
duction is measured as a five year moving average.

2/ In actual calculabtions, a correction factor has been applied based on the
average rate of growth of production over the estimation period,
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equal to the exponential of

log Q - log Q,_7 = a + (by =~ 1) log Q7 + (by + b3) log PC
If by =1, the growth rate is dependent on prices alcne. Otherwise, it
also depends on the starting level of production. Since actually by is
smaller than unity in all cases, the growth rate at constant prices declines
with increasing production.
2.5.2 The growth rates of production by region, starting from the 1972
production level, are given in Table 4 under different nrice assumptions.
Although it is dangerous to attach too 'much vaiue to the, exact marnitudes
of the growth rates in the Table, it is tempting in. derive socme tentative
conclusiona from the patterns shown by these growth rates. First, in order
for world production to grow by about 2% p.a. (corresponding to the gen-
erally exnected rate of consumption growtl.) an averagec price of around US§40
per pound in 1967 constant terms, f.o.b. producing countries, would be re-
quired. This equals roughly US¢ 62 in 197k prices. Second, production expansio
will then mainly come from Other South America, Africa and Asia and Oceanla.
Tho growth potential of the traditional coffes producing regions is very
1imited and their relative importance in total production will continue to .
decline in such a case,

Table L: ANNUAL COMPOUND GROWTH RATES OF PRODUCTION AT
0US CONSTANT PRICE LEVELS, STARTING FROM

1972 PRODUCTION 1EVEL3S, BY REGION -
»
“Price level (US¢ per 1b) in 1987 constant terms
Region 20 30 L0 50 60 70
s percent per anMuMe---cc--=-
Brazil -5.1 -1.5 1.1 3.2 5.0 6.5
Colombia 2.4 -1.2 0.k 0.3 0.8 1.3
Other South America -1.3 1.7 3.9 5.7 7.1 8.3
North America 0.2 1.1 1.8 2.4 2.8 3.2
Africa -2.3 0.9 3.5 5.1 6.7 4.0
Asia and Oceania -1.8 1.3 a.5 5.3 6.8 8.0

TlmaaVd [ aee meao 09N
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2.5.3 The rate of growth to be expected in a certain regica at a given
price declines with increasing production, or, saying the same thirg in other
words, the price needed to cause production to increase at a constant rate
increases oves time. At a given price production will thus always approach
a certain long term equilibrium level. These levels, together with the
production level reachied in the year 2000 if prices would be at the level
indicated from 1975/76 onwards, are given in Table 5.

2.5.4 The purpose of Tahle 5 i8 to bring out clearly the implications of
the supply equations used. 1In all equations, the rate of growth of production
at a given constant price level declines with increasing production. This
decline has to be explained as a reflection of the increasing costs of
additional production.l/ In the case of Brazil and Colombia, the rate of
growth declines very rapidly, and production already very closely approaches
its equilibrium lsvel in the year 2000. In the other regions growth rates
decline more slowly, and it takes production much longer tuv attain its
equilibrium level under any given price.

2.5.5 The levels of production in the year 2000 under different constant
price assumptions have, of course, more meaning in terms of the model than.
the long term "equilibrium levels", The latter are mainly important in as
far as they give an indication of the speed with which growth %ates are pro-
Jected to decl}ne with increasing production. Also they are mére sensitive

to changes in 8he equations than either the growth rates of Tagie L or the

1/ Although the structure of the equation is similar to that of the partial

adjustment model, the time lag involved is much too long to warrant an
explanation in these terms.
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1
production levels in tie year 2000 in Table 5.-/

2.5.6 Although the data in Table 5 (and, for that matter, in Table L)

follows Irom purely mechanical operations, the results seem to us to be

fairly realistic, and we therefore have no reservations in using the underlying

supply equations in a forecasting model.

»

l/ This can easily be seen by comparing the regional figures with the figures
for "World excl. Brazil". Although the latter figures derive from a
separate equation, the results are very close to the totals arrived at by

adding the regional figures (evcluding Brazil) as far as tle hypothetical
levels for the year 2000 are concerned, Differences are much larger for
the "equilibrium levels", however.

boig 11



I1I. THE DETERMINATION OF DEMAND

Coffee Consumntion

3.1 The technical aspects or the conversion of coffee beans into

coffee as a1 beverage are fairly simple: the green heans are roasted, ground,

and the soluble paris are then extracted with hot water. The result can

either be consumed directly, or it can be "re-sciidif.ed" by evaporating

(or freezing; the water, yielding soluble coffee.

3.1.2 Soluble coffee was first sold in the USA in 1951, and has rapidly
gained ground afterwards. Its share in the market depends to a large extent

on local tastes and habits. It is around 17% in the US4, around 80% in thé

UK, and less than 10f in the Scandinavian-counlttes. The share of soluble
coffee in the retail market generally is largest in countries where the
popularity of coffee as e beverage is only a very recent phenomenon.

3.1.3 The existence of soluble coffee causes statistical problems both

on the consumption and on the production side. As a general rule one pound

of soluble coffee is taken to be equivalent to three pounds of green coffee
beans. From the roint of view of consumption this ratio is too low: one

pound of solubla coffee yields up to 50% more cups of coffee than can be extracted
Gy the consumer from the equivalent amount of fo;sted coffee beans.l/ This'means
that, elthough the rise of soluble coffev may have benefitted coffee consumption
in terms of the number of cups cd&sumed, it not necessarily has benefitted

consumption in terms of the use of; coffee in green bean form. From the point of

1/ Onc pound of roasted coffee is equivalent ot 1.19 nounds of green coffee.

Therefore, one pound of soluble is equivalent to 2.52 pounds of roasted
coffee.




view of production the ratioof 3 to 1 is too high: many manufacturers of
soluble coffee manage to use only 2.5 pounds of green @eans in making one
pound of soluble coffeel!

3.1.4 Coffee is traded aad sold to nsumers in ail stages of processing:
as green beans, roasted cofree, ground coffee and soluble coffee. In trade
and coasumption statistics everything is converted into "green bean equiv-
alents™ according to ratios established by the International Coffee Organ-
ization. One pound of roasted or ground coffee is equivalent to 1.19 pounds
of green beans, one pound of soluble coffee is equivalent to 3 pounds of green
beans. Only for US consumption statistics slightly different conversion ratio;
are used. )
3.1.5 The shares of the major importing.countriea in total world imports
over the peiiod 1970-1973, with comparable figures for the period 1950-1953,
are given in Table 6. The Table alsc gives the average per capita impcrts
over these periods.

Specification of the equaticns and regression results

3.2.1 In studying the demandﬂ/ for coffee three regions cun be diatin-
guished that require attenlion. These regions are formed respectively by the

producing cmuntries (i.e., the net exvorting couniries), thc United States
[ ' [
and the other importing countries.

3.2.2 Data on demand in producing countries are-taken from the USDA. For

. k4
demand in the USA the data on the "Net Civilian Vistble Disappearance™ haa

1/ The amount of ccffee used can be estimated by dividing the amount of
caffeine found in the soluble coffee by the amount of caffeine per pound
of green beans, since all caffeine contained is extracted.

2/ Except for the US the available deta does not allow for a clear distinction
between "consumption" and "demand", and we will therefore use the two ex-
pressions interchangeably. Since the symbol D has been reserved for dummy

v;ri:blea, the symbol C will be used for demand (consumption) throughout this
chanter.



Table & :  AVERAGE WORLD IMFORTS OF COFFEE,
TOTAL AND PER CAPITA,
1950-53 and 1979-73

Average Annual Imports Per Capita Importsl/
1950-1953 1970-1973 1950-1953  1970-1973
1000 % of 1000 £ of
bags total  bags total -~ = in pounds per capita ~ -
U.S.A. 20,034 62.8 20,986 37.6 16.8 13.3
Canada 712 2.2 1,320 2.4 10.3 8.0
Latin America 686 2.2 814 1.5 n.a. n.a.
W-Germany 8L3 2.6 5,478 9.8 2.2 11.7
France 2,657 8.3 L, 251 7.6 8.3 10.9
Italy 976 3.1 3,006 S.h 2.7 7.3
Benelux 1,276 k.0 3,201 5.7 8.7 18.1
Scandinavia 1,667 5.2 L,253 7.6 1.7 25.9
Other W-Burope 996 3.1 3,962 7.1 1.7 5.7
Total W-Europe 9,071 28.L 25,921 L6.L 3.9 8.6
Eastern Burope 107 .3 2,709 L.9 .1 1.0
Africa 8sk 2.7 1,196 2.2 n.a. n.a.
Japan 30 . 1,583 2.8 .0 2.0
Other Asia & Oceania L2 1.4 2,920 5.3 n.a. n.a.
WORLD TOTAL 31,906 100.0 65,866 100.0 n.a. n.a.

1/ Aversge annual imports divided by 1952 and 1972 population data, respeciively. Not caleu-
lated for regions that includs producing countries.

Sources: Data on coffee imports: PACB, various issues.
Data on population: UN data.

T
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been uaedl! For the other importing regions demand has been derived by sub-
tracting US demand and changes in US inventories from world exports as reported
by the USDAg( Therefore, in contradistinction to the US data, the data for

this last region includes the effects of changes in inventories.

3.2.3 The specifications-of the demand equations have been determined on the
basis of a priori assviptions about the behavior of the price and income elasti-
cities of demand in the respective regions.

1. Producing Countries

3.2.4 Consumption of coffee in the producing regions is to a very large

extent a policy wariable. In times of overproduction,.accqmpanied by low prices
and burdening stocks, producing countries tend tq stimulate domestic consump-

tion by all possible means. During virtually the whole of the 1960's, for example,
domestic roasters in Brazil received coffee from the government stocks at a purely
noninal charge., If the market turns around, international prices increase and
Stocks are drawn down, the subsidies on internal coffes consumption tend

to be abolished. Thus, the internal price increases more than proportionately

to the international price, and therefore the olasticity of demand with respect

to the international price should increase when this price rises, and vice versa.

The relevant price in this case is the price of one year ago, due to the inevit-
able lag in policy formation.

3.2.5 The income elasticity of demand in the producing countries has
2
been assumed to be constant. On the one hand thers are many produciné covntries
. .

1/ The Net Civilian Visible Disappearance equals imports minus reexports, changes
in inventories and demand by the armed forces.

2/ Series for net imports are not available for a sufficient length of time. Due
to the way of calculation, the demand of the U.S. armed forces is included in
the demand of "other importers”, but this has only negligible effects.



2. U.S.A.

where coffee consurnption has hardly come off the ground (notably in Asia).

In such countries the income elasticity can quite well increase with increasing
incomes for some time to come. On the other hand coffee is already firmly
established in Brazil, by far the largest consumer of coffee among the prcducing
c untries, and here the income elasticity of demand will definitely

decrease with rising incomes. Therefore we have chosen for a constant income
elasticity of demend. Income in OECD countries has heen taken as a proxy for
income in producing countries, not only because other data are hard to come by, °*
but also because long term forecacsts for income in other than OECD countries do
not exist.

3.2.6 The equation that satisfies the above conditions is

rod oecd 2
log Cy = an* byylog iy ¢+ byp (Pyq)

where cprod stands for coffee consumption in the producing countries, YDGCd for

real OECD income, and P for prices. In this equation the income elasticity
of demand equals bll’ whereas the price elasticity of demand is equal to
2 b5 (Pt-1)2° Estimation gives (t - values in parentheses):
tog CE7°% = 2,41l + 0.777 log 2°°d - c.906 107° (P,_4)°
(19.2) (7.9)
R2 n .96 DWS = 2.68L -

3.2.7 Conaumptgén in the USA shows a remarkable pattern. It recovered

quickly after the a;cond ¥World War. The peaking of coffee prices in 1953«

1954 led to a a;;den and fairly ;arked decline, but consumption picked up
again afterwaxds. The rate of growth over the whole of thias period was dim-
inishing rapidly, however, and since 196¢ consumption hus actually been drclining.
3.2.8 The US consumers seem to accept moderate price fluctuations falrly

easily. However, when prices of coffee rise markedly, an increaaing consumer




- 29 -

resistance starts to develuop and tbis can lead to significant cutbacks in
consumption at higher price levels. Therefore, we have assumed that the
price elasticity of demand will increase with increasing prices, although
at a lower rate than is the case for consumption in the producing countries.
Since the series for US consumption was derived by averaging figures based

on calendar years, the one year lagged price has been added as an indepen-

dent variabla.

3.2.9 Coffee consumption in *he US has obviously been rapldly approaching
its saturation level, and therefore the income elasticity of demand has to
decline sharply with increasing income. Unless one is prepared to accept a
negative income elasticity of demand from a certain income level onwards,

however, no explanation of the decline in consumption over the past decade

1/

can be found.—~ Therefore we have simhly added a time trend to the equation
in tha form of a normal distribution curve. This variable capturcs both the
short pre~1962 rally in consumption as well as th.e post~1962 decline, under

the agsumption that the decline will taper off in future,

3.2.10 The desired dehavior of elasticities has been obtained by fitting

the following equation

usa usa, -l 2
Ct - 321 + b21 (Yt ) + bzzpt + bZBPt/Pt-l + behexp ( 0.1(?.-16) )

a

Here C'°2 refers to US consumption and 1"%8 to US real income. The income

. | -
elasticity of consumption is equal to -gi. by (Y: ) h/C\ésa and thus declines

extreuwely rapidly with increasing income, whereas the price elasticity of

consumption, equal to b22 Pt/C:sa if one abstracts from the third term on the

l/ Actually, since we regress consumption on total, and no%{ on per capita
consumption it can be argued that a negative income elasticity of per

capita coffee consumption from a certain level of income upwards is already
imnldied in Amr regannine .
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right hand side 14 increases with price. Estimation of the equation yields

(t - values in parentheses):

62 = 22,909 - 0,253 10'0 (51°%)" b o6 by
(10.7) (14.1)
+ 912 P/P, | + 58l exp (-0.1(t-16)%)
(2.6) (3.5)

R = .95 DWwS =1.77

3. _ Other Importing Countries
3.2.1 As to the price elasticity ot the demand. for-coffee in fhe other

importing regions, we see no specific reasons for assumirg thid elasticity

to be other than constant. The income elasticity of demand will slowly decline
with rising incomes, however. The bulk of consumption in this reglon occurs in
Western Europe, where coffee consumption i3 already firmly established, and a
number of countries, especially in North-Western Europe, are approaching
saturation levels in per capita consumption. On the other hand, the "region®
also includes countries like Japan, where coffee consumption has only recently
started to grow, and countries like those of Eastern Europe, where coffee con-
sumption is kept at very low levels due to extremely high taxes. fTherefore,:
the rate at which the income elasticity of demand decreases with increasing
income should be very moderate. Thei! inclusion of changes in US inventories as
an independent variable in the equatdon has no explanatory meaning. It is only

®
a device to correct the "consumption® series for inventory changea.g/

1/ This term has the effact of lowering the short-run price elasticity in the

estimated equation by abont one third at price levels of around US¢LO per
pound.

2/ Inventory changes in Europe, for which only short seriea are available, run
roughly parallel with those in the US. The average level of US inventories
hardly changed over the estimation period, and therefore no major problems

C L. Peviaiaat mawdad wa Akanman dn A dnwantArine ora neaqumad.
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3.2.12 The demand equation for the "other importing countries” is

other other -3/8

usa ugaa

In this equation COYMeT stands for demand in the "other importing countries”,
ther por real income of the OECD countries excluding the USA and SYS% for

the opening inventories in the US. The price elasticity of consumption is

ther -3/8
constant at b32, whereas the income elasticity of consumption, -0.375 b31(Y§ er) 3/

H

declines slowly with increasing income. The estimated form of the equation is

other other ~3/8 ] usa
log C = 14.31 - 54.70 ( ) - 0,262 log Py + 0.146 S /S
ey (9.5). ¥ (5.q) MO
RZ = .995 DWS = 2.52

Valueas of the Elasticities

3.3.1 Since most elasticities in the demand equations depend on the levels
of prices and/or income, it is not possible to give singlc numerical values.
Therefore, in Table 7 the values of the price and income elasticitles of demand

in the three regions are given at different combinations of price and income levels.



INCOME FARICE

1950

1950

1955

1955

1960

1960

1965

1965

1970

1970

1975

1979

1940

1940

1985

19485

TABLE 7:

- X

FrlCE ANL INCOI4E

ELASTICITIES OF DEMANE
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04777
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=0e120

-~0e241

0117

=0.233

=0+105

0211

~0+105

0210

-0.108

-0.215

-0.108

~0.216

-0.107

~0e214
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-Qe212

INCOME

0.101
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0.059

0.023

0.023

0.012

0.01¢

0.006

0006
.
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0.003

0.001

0.001
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~0.2¢C2

~0«2€2
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Oe 781

0.731

0.705
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O« 643
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0.587

0.547

0. 536
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IV. THE DETERMINATION OF PRICE
h.1.1

In the traditional model demand and supply depend on current
;ggagg}ggg,.and the markg;;glearance price is detgrmingd by setting demand
eqdél_;o syply. Unfortunately such a mcdel is not relevant in the case
of coffee. Coffee can be easily stored, and production, which is mainly determined
by the prices of more than half a decade ago, Production can outstrip
consumption for several years in a rows total exportable su-ply, i.e.
beginning stocks plus exzortable production (production minus domestic con-
sumption) has at times exceeded import requirements by as much as 200%.
Lh.1.2 A solution to the problem would be to introduce the concept of
a "demand for stocks" on the part of the producing countries, but such a
concept defies reality if one thinks of the fact that Brazil alone has
held stocks equal to nearly one and a half year of world import requirements.
Producer stocks are a residual quantity, neither planned nor wished by the
producing countries, but simply forced upon them through the course of events.
Since there is therefore no theoretical model that presents itself clearly
as the correct and sole solution, we have estimated a single price equation,

with tlie following result

P, = =300 + 0.513 P,_, + 2162 Ct-1 * G¢.2

(9.9) (10.6) sprod + Q *
. Iy - Ig-2
: -1.01 (—————=
) ( T ) Py_q + L50 DIC )
* (6.3) (2.3) »

R? =.960 DWS = 2.60
Here SPTO4 sre the opening stocks in the producing countries, Q is world
production, C is world demand, I is the inflation index, here the U.S. wholesale

price index, and DIC {s a dummy variable to account for the establishment of the ICOlK




Le1.3 The most important explanatory variable in the equation of paragraph 72

is the second variable on the right hand side, which represents the supply-demand

balance. The average demand of the last two years has been taken as a proxy for

axpected demand. Total supply is made up of opening stocks and total pro-
duction. Since stocks have varied from almost nothing to the equivalent of
more than one year of total world demand whereas the fluctuations in production
have been much smaller in comparison, the stock variable is tasic in deternining
the level of prices. The introduction of the price of last year accounts“for

a certain rigidity of coffee prices in the short. rmun. The third term represents
the change in real price that is solely due to the inflation over the past

two years. Since it has a coefficient of -j, the equation supgests that real
coffee prices lag behind inflation by about two years. The last term is a

dummy variable to capture the temporary effect on nrices due to the establishment
of the ICOL{.

he1.h The price equation suggests that, in a situation without
inflation, the equilibrium value of the real price is about US¢80 when

supply (production plus carry-over stogks) equals demand, as happened around
195L4, US¢LO when supply is twice as large as demand, and US¢30 when supply
equals between 2.5 and 3 times demand.l The prices of US¢80 and US¢30 (}n 1967
real terms) can be safely regarded as the upper and lower limits of price

respectively. If tota'l supplies exceed 2.5 to 3 times demand, excess s!ocks

1/ The establishment of the ICO implied the regulation of the market Ly means
of export quota, and initially importers feared that this would lead to a
tighter supply situation. Over the years it became clear that this fear
was totally without foundation, and prices dropped to their old levels again.



will almost certainly be destroyed, since it makes no economic sense to

pay the storage costs for coffee that has no prospects of being sold anywhere

in the foreseeable future. On the other hand, already long before demand can

actually overtake supnly, prices will start to move upwards, stimulating

production. As to inflation, since it takes price about 2 years to

adjust to it, real prices tend to suffer the full impact of inflation over

this length of time. |

L.1.5 Of course there are many factors influencing prices other than

those incorporated in the equation of paragraph L.1.2, The most conspicuous

of these factors is formed by the Brazilian frosts. A frost océurring in,

say, mid-1969, does generally not affect the 1969770 produwflon, but can

decimate the harvest in 1970/71. Thus, despite a good harvest in 1969/70,

prices can increase very considerably in this year in anticipation of the

low outturn of the next crop year. And once 1970/71 arrives, prices can

drop despite the reduced harvest when, as often happens, the frost scare

had driven prices beyond what was reasonable in view of thc actual size

of the frost-damaged crop.

L.1.6 Additional difficulties in the determination of prices are intro-
ssaguced Dy the artificinlﬁpgicés‘quoted for Brazilian and bolombiqn coffees.

The majority of_Brazilian coffee, and a large share of Colombian coffee

is s0ld on the d&sis of special contracts, Under these contracts the

roasi.er imports';offee agairst the official price, and later receives a

restitution on the basis of the difference between the official price and

the price uf a predetermined other varletyl/ The impact of these special

_/ At present the refund in the case of Brazilian coffee i3 equal to the difference
between the ICO indicator for Unwashed Arabicasand a welighted average of the ICO
indicators for Other Milds and Robustas (weights 60% and LOf respectively). For
Colombian coffee the refund is sald to bring the price actually pald down to
hatiraan ITIR4T £ and 1ITI4D O ahave tha niea of "Othar Milds", The practice of
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deals could be very clearly seen in the beginning of 1971, when, due to
the temporary abolishment of the speciali deals by Brazil, the unit value
of US imports from Brazil suddenly dropped by aver 20% whereas coffee
prices in general moved slightly upwards. Unfortunately, however, not
enough data are presently at our disposal to correct for these effects.
L.1.7 Despite the inevitable shortcomings noted above, the price

equation fits the data remarkably well, and incorporates the factors
we think are most important in explaining the vehavior of real prices.




V. COFFEZ MODEL: SIMUIATION AND FORECASTS

The Model

5.1.1 Given the supply and demand equations and the price equation
discussed above, only three definition;i equations are needed to close the
system. The first eauation specifies world producticn (Qt) as the sum

total of production in the six regions, i.e.:

br col 3%ni nem afr as
= + + + + +
Qt Qt Qt Qb Qt o‘t Qt
The second equation is
. - nProd usa , ~other . (;usa _ .usa
Ct Ct + Ct Ct (St+1 St )

where Cy stands for world demand. The change in US inventories-has to~be

added because it has been excluded from the US demand equation..

g.1.2 The third egquation needed is the stock eguation
prod _ Prod - .
% Spar T ~ Oy TSR

The 173t term equals the difference between actual and theoretical or cal-
culated beginning stocks for the year t. Such differences arise becauss of in-
consistencies in the basic data, and because of stock destructions and official
stock revisions.l/An additional cause of differences is that from 196l,/65
onwWwards ICO data instead of USDA data on producer stocks was used. The USDA
stopped its regular reporting on producer stocks when the ICO started carrylng,

out annual stock verifications. Therefore, since this time USDA data on

stocks could no longer influence market behavior,
! 4

5.1.3 The resulting mcdel covers :the main aspects of the world coffee

economy. Simulation results are giver®in the next sections. Later sections

use the model for making mojections wnder different sets of assumptions.

1/ Al8o, since only off'cial stocks are included, the transfer of coffee Stored by
private coffee growers to the goverament Stocks adds to the figure for world pro-
ducer stocks without changing either demand or supply. This phenomenon is
espacially important in Brazil where coffee estates store huge -umounts of coffee,

depending on their price expectations and on the level of the g>vernment's
minimum guarantee price.



Simulation of the Model

5.2.1 The model has been simulated from 1949/50 thrpugh 1985/856. A
comparison between the actual and the simulated average world price (in
1967 constant USt per pound, f.o.b. origin) can be found in Chart I.
Complete results are given in Annex II, Tables la-is.

5.2.2 In the simulation the most crucial variable is the price, since
it is directly influenced by all other endogenuous variables in the model.

The results, as far as the price is concerned, are shown in Chart I. The

small systematic deviation is caused mainly by a slight overestimation of Brazilian

production in the immediate pre-195L period. This makes for higher stocks
and lower prices in the 'fifties and, by consequence, for lower production
and higher prices in the Bixties, than occurred in actual fact.l/ However,
due to the balancing properties of ths model, this error redresses itself
towards the end of the period.
5.2.3 Judging a ric12l bty the closeness of fit over the simulation period
is not the only possibility., Since coffee is a tree crop, future chunges in
production are "foreshadowed" by earlier plantings, and l}:a production levels
forecast for the second half of the 'seventies can already partially be
deged in the light of present knowledge about planting programs. A case
in point is Brazil. Herethe "forecast", resulting from extending the s;mula~

tion from 1949/50 onwards beyond the estimation period, shows a significant

increase in production for the second half of this decade, This is in line

1/ These de iations do not show when Brazilian production is spec)fied as an
exogenous varlable in which case there is no distinguishable difference
between the "aimulated" and the "estimated" price.
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witn what can be expected on the basis of the large planting programs executed
by Brazil in the first half of this decade. For the other producing regions,
the increases in production are too "regular™ to enable us to judge the sound-

ness of the projections in advance on the basis of available data on

plantings.
Projections

5.3.1 The model has been used for making projections under various assump-
tions gbout the future. Projections have been made uith different assumptions
about the occurrence of frosts in Brazil's coffee-producing areas; and with
different assumptions as to income growth. Also, projections have been made
assuming the re-establishment of ths International Coffee Organization. 1In
this case, we have tried to assess the effects of different possible ICO
policies (price-indexing and tuffer stocks).

5.3.2 Some projections have been mace through the year 2000. This, of

course, in no way means that we would attach any forecasting value to these
figuss. But such a procedure is very useful in bringing out trencds that are

implied in th? model but that do not show up in short projection series.

€.3.3 The forecasts of real incomes and inflation are those of the Rank.

These projections run up to 1985. After 1585, inflation is projected to con-

tinue at the same rate as for 1910-1985, i.e. 7% per annurm. Real income

e growth, in the Ba k projections 5.2¢ par annum over the period 1680-1g85, is

assumed to drop to L.S% per annum for 1985-1990, and L” per annum afterwards.
This assumption is a reflection of our conviction that real income growth
will have to decline in future, both because real resources are not unlimited

and because population growth cannot go on forever at its present rates.
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Projections under varying assumptions about frosts

S.i.1 Since the occurrence of heavy frosts in Brazil has been accounted
for by dummy variables in explaining Brazilian production, it is necessary

to make assumptions about the future occurrence of frosts. First, we can
assume that no heavy frosts will occur. Second, we can assume that frosts

in future will occur with the same freguency as in the past and calculate its
"average effect". Since heavy frosts cccurred about once in five years and
have cut production by 55%, this would mear. subtracting 11% from the projected
Jevels from 1976/77 onwards (since no frost occurred in 1Y(h, we knoh*al?éady
that production in 1975/76 cannot be reducéd by frost).® Third, WU Fda assume
arbitrarily heavy frosts in specific years. We have done this for the years
1975, 1977 and 1979.

s.h.2 The price projeci.ions under the three different assumptions mentioned
above are given in Chart II. Tae projactions show that, not unexpectedly, an
occurrence like tnree heavy frosts in one five-year period would lead to a

1 .petition of tha familiar boom-bust cynle in coffee. The two other assumptions
do not Jead to very different resuits., 1In both cases stocks reach a low of
15-20 million bags around 1977/78 and start to increase aftervards. Prices
under '"average" frost conditions are understandably higher than under con-
ditlons of no frost, but the difference gradually starts to diminisé because

of the reaction oi;the production capacity to e higher price levels.,
»
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Projections under varying assumptions about income growth

5.5.1 Chart 111 gives the price projection with income growth as projected
above, compared with the price projection for a situation in which income would

grow 1% p.a. less than projected, starting in 1975. As can be seen, the long

term price development is rather sensitive to the assumptions about incone growth.

Unlike the case of froats or inflation, to be discussed in the

next section, there is here no balancing mechanism which makes the long term
price level relatively independent of the income growth assumption. The reason
is simple: although lower prices lead to lower output levels, the;e louéf output
levels do not lead to a revival of prices sinee.conswnptiﬁu”}equireménts are
also lower.,

5.5.2 A change in the income growth assumption does not lead to a change

in the pattern of the price development {as opposed to its level),

e 1!

._|1'<"'*
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Projections under varying assumptions about inflation

5.6.1 The immediate effect of inflation on prices can be derived directly
from the price equation. The price equation comes close to assuming that real
vrices adapt to inflation with a lag of two years. This means that, if the
inflation assumption is increased by, say, 2% p.a., the real price will be
lower by 2% in the first year, and by L% in the following year!s). There will be
a balancing effect caused by the short term responses of production and con-
sumption, but this effect is relatively small.

5.6.2 The offect of a change in the inflation assumption on prices in the
long run is quite different, however, Thiéuégn be seen from Chart IV, where
thg price projection under the inflation assumption used in this paper is
compared with the price projection that would result if the inflation would

be only half of what it is projected to be, starting in 1975. 1In the short run
the real price improves considerably. But in the long run the increased supply
that follows these improved prices counteracts the beneficial effects of lower
inflation on real prices, and the net result is close to zero.

5.6.3 The difference of this case with the case of a change in income
growth is that here the changed supply is confronted with an unchanged strength
in demand, which cause; the long run "adaptation" of prices to the ;hanged
circumstances. In the case of changing income, a changed supply is confronted

with u demand that has changed in the same direction, thus preventing such

an adaptation. »

5.6.4 The soaring infleiion in recent years caused a very sharp drop in

real coffee prices, and created severe balance of payments problems for several
coffee exporting countries. Nevertheless, this fact should not be Judged on the
basis of its immediate affects alone, since it will lead to a reduced production

expansion and therefore to better coffee prices in the early 1980's,
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The nessibilities of price-indexing

5.7.1 At present producing and consuming countrie; are trying to negotiate a
new International Coffee Agreement. One of the main issues in the discussions
is the wish of the producing countries to come ts a system by which coffee
prices will be periodically adjusted accorcding to the development of an infla-
tion index, in order to maintain the real value of coffee earnings.

5.7.2 A long term balance between demand and supply is ensured by the price
mechanism. If one wants to impose a fixed price upon the coffee market, one

of the first problems to be solved is then How to envure -a> balanced developmernts
of demand and supply. This, of course, has-te be. done Ey‘mﬁdns which-fall
outside the scope of the "market mechanism", But the task can be made easier
by choosing a price at which demand and supply will automatically balance more
or less, so as not to have to resort too much to the difficult process of
artificial production limitation or stirmlation.

5.7.3 What will happen if prices are fixed at different constant levels

from 1975/76 onwards can be seen in Table 8. At levels below US¢LO in 1567

constant terms (around US¢60 in 197L/75 constant terms), stocks are very

quickly drawn down to dangerously low levels. At prices above US$Ll, stocks

start to pile up to much higher levels than required to guarantee againat normal

production and trade fl&%tuations.

5.7.k The developme&is towards the end of the period show that the rate

of increase in consumpti;n slowly declines with increasing incomes. However,
the slowdown in the rate of growth of production at constant prices is somewhat

more pronounced, and therefore the price that will maintain a balance between

supply and demand rises slowly over the period concerned.
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5.7.% Fron the above it can be derived that, if a single constant price
would have to be chosen, it would have to be in the range of US#LO-LL (US$
60-~70 in 197L/75 terms). Of course in practice the setting of a single price
would not be manageable, and a price range would be more realistic. This
allows a limited degree of adjustments and thus eases the operation of any
system aiming at establishing stable prices. Table 9 gives the development

of prices, procduction, consumption and stocks under the assumption that price
fluctuations are limited to certaln ranges. As expected, the table suggests
that the establishment of a price range of USzLO-LL per pound would not require
too much interference to be maintained. Higher: ot lower price ranges~uw~uld. be
faced with a contimious pressure of prices against.the Tower o~ higher limit
of the range respectively.

5.7.6 A question that still has to be dealt with is how the price can be
kept within a certain range. Under the second International Coffee Agreement
(ICA), a system of flexible export gucta was used. The export quota that were
fixed at the beginning of each coffee year were adjusted upward (downward)
whenever the price fell outside the pre-established range.

5.7.7 The effectiveness of such a system depends totally on the willingness
of the participants to abide by its rules. Since the burden of the stocks
resulting from a limitation of exports is borne by the individual producing
countries, who often need badly each doijar of forelgn exchange they can
possibly earn, such a system has invarié?ly broken down when it was backed by
producers alone. A moderate amount of 55ccess could only be achieved when

consumers joined the producers to "police" the system under the segis of the

Internatlonal Coffee Organization. However, consumers did not allow for
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Table 9:

UNDER DIFFERENT INDEXED PRICE RANGES

DEVELOPMENT OF PRICES AND STOCKS

Price Range in 1967 Constant Terms (US¢/1b)

1975/76
1976/17
1977/78
1978/19
1979/30
1930/ 31
1981/82
1982/83
1983/3L
19811/85
1985/36
1986/87
1987/88
1988/R9
1989/90
1990/91

— To-I? —_ Le-IL —_ Lo-Lh
Price Stocks Price Stocks Price Stocks
US¢ (mill.bags) US¢ (mill.bags) US¢ (m:ll.bags)
40.00 36 L2.00 36 10,00 36
42,00 2k 42.67 25 2,50 24
42.00 23 Lik.00 25 k.00 23
L2.00 21 L2.L8 2k h2.96 . 22
42,00 29 42,00 33, - - L2, 31
41.92 33 hz.ob 37 L1.13 35
42,00 36 Lk.00 Lo Lk .00 38
42.00 36 Lk.00 L L).00 39
42,00 34 42.81 L2 43.65 38
42,00 35 L2.45 L5 43.36 L2
42,00 36 42.00 L8 L1.94 L5
42.00 38 L2.00 50 L2.16 L8
L2.00 36 42.80 48 L3.27 L6
42,00 32 Lk .00 L5 Lk.00 L3
42.00 25 L4.00 Lo L .00 38
L2.00 17 Lk.0o 36 Lk.00 33




an adeauate revision of price ranges in the light of world inflation, and this
caused the breakdown of the second ICA, At present producers and concumers
are trying to negotiate a new International Coffee Agreement. In this process,
a buffer stock is frequently mentioned as an alternative to a system of export
quotas. We will therefore turn to the operation of a buffer stock in the next
section.

The possibilities of . Juffer stock

5.8.1 The simplest form of a buffer stock is a stock that buys (sells)
whenever the price drops below (rises above) a predetermined range. In contra-
distinction to export quota, a buffer stock tries to contain prices ;pmppmplete
conformity with the market mechanism. Also,.itveentpalizgqhthe stock burden,
and therefore the mechanism does not run the cdanger of being "violatéd" by
individual countries.

5.3.2 Table 10 shows the simulated developments in case a buffer sto-k
would be approved.l/ The price range required for the smooth operation of a
buffer stock 1s somewhat higher than the range required for a quota system,

A buffer stock first has to accumulate some coffee before it can prevent a rise
of prices above the established range. A quota system, however, can keep prices
from rising simply by inspiring confidence with buyers that all available.
ceffee will be sold at the upper price 1imit when required, and that therefore
no hedging against future price increases is necessary. In tEe case a price

range of US¢l2-L6 is chosen, the capacity of the buffer stock can probably be

limited to gound 20 million bags.

1/ The buffer stock has been assumed to he "outside the market", Therefore,
total supply in the price equation has been defined as SP¥% + g, - BSy,
where BS; 1s the size of the buffer stock.




Table 10: DEVELOPMENT OF PRICES AND STOCKS UNDER THE OPERATION OF A BUFFER STOCK

'Y BRI Wi
Price Range in 1967 Constant Terms (US¢/1b)
3812 — Lo-Lh , 2 - S

Price Bu.ffer1 Total /2 Price Bu.t‘l‘er-1 Total /2 Frice Buffe 1 Total /7

(US¢/1v) StockZl Stocks™— (US#/1b) StocklL Stocks’S (US¢/lo) Stock™=  Stocks™—

~===-mill.bags~=--- --~--mill.,bags-~~-- = ==——q will.bags—~~~-
1975/76 38.00 8.0 3% 10.00 13.2 36 L2 .00 17.8 16
1975/17 h2.00 -1.1 2h 4k .00 4.5 2l 146.00 9.7 25
1977/78 42.00 -11.0 22 14.00 - 3.0 2L L6.00 L.6 26
1978/79 Lo.L6 -11.0 20 L1.83 - 3.0 23 L3.1L4 L.6 26
1679/80 39.69 -11.0 27 Lo.s6 - 3.0 32 L2.00 7.4 36
1980/81 39.76 -11.0 30 L0.33 - 3.0 35 L2.00 9.2 1
1981/82 ),0.76 -11,0 3 11.05 - 3.0 37 L2.38 9.2 Lk
1982/83 L2.00 -11.9 29 L2.10 - 3.0 36 L2.75 9.2 LS
19683/84 L2.00 -14.0 26 k2.12 - 3.0 3L L2.05 9.2 Ls
1984/85 k1.96 -14.0 26 b1.79 - 3.0 37 4,2.00 12.8 50
1985/86 42.00 -14.5 27 L1.65 - 3.0 39 L2.00 14.0 53
1986/87 L2.00 -19.9 27 h2.70 - 3.0 Lo 42.85 14.0 55
1987/88 42.00 -26.5 23 Lk .00 - )i.é 36 Lh.16 14.0 53
1988/89 L2.cc -36.0 18 Ly .00 -13.8 32 L5.99 14.0 50
1989/90 L2.0v -U45.3 9 .00  -20.0 25 46.00 7.5 Ls
1990/91 42.00 -sL.L 1 Lk .00 -26.3 19 L6.00 4.3 L2

/_‘I Curulative total. Hegative totals imply a breakdown of the buffer stock.

/2 Stocks 1'.2 producing countries plus buffer stock.
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5.8.3 In .... projections. there is not much difference between a system

of export quota and a buffer stock. This is because the price projected for

the near future does not deviate too much from the price needed to ensure a

balanced development of supply and demand. The market mechanism itself can

therefore perform the lion!s share of the required adjustments if the price
range is chosen properly. In reality, the buffer sicci will do more "busineésr
or the quotas will have to be adapted more frequertly than suggested by the
project.ons. The projected prices, being averages, abstract from the month

to month fluctuations, and the difference betwsen tha highest ami The lowest

monthly average price in any one year can ba as,bigh as 30%. - Tharcfiie, in

paractice somewhat wider prica ranges and/or a somewhat larger size of the
tuffer stock might be required.

5. 84 As suggested before, we think price stabilization through a buffer
stock operation may offer a better chance of surcess than price stabilization
by mean3 of a System of export quotas tecause the buffer stock operatior. is not
open to violations in the same way as an export quota system. A main objection
is often the costs involved, but here it has to be kept in mind that the total
costs uf stock-keeping from the point of‘view of the world econory do not chapge:
it is only a question of distribution of costs. As to the frequently cited
dangar that the creation of a buffer stock might provoke an unlimited axp;nsion
of production: the model implies that the suggested prices simply acc not hio"

b L
enough to provoke such a"reaction. -
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Forecasts

5.9.1 In forecasting, as opposed to projecting, one has to commit oneself
to a judgment about the mos*t likely development of the exogenous variables.
Also, one has to incorporate any knowledge that i¢ available about the en-
dogenous variables and that is not alread:y Xmro:i:irated in the model.

5.9.2 The most probable development ci %.»>-.a8 and of inflation has been
taken to be the developuent as projected by the Bank. The cther exogenous
variable, the frost variable, has been set equal to zero, since the effects
of frosts have been accounted for in our exogenous forecast of Brazillan pro-
duction given below.

5.9.3 Knowledge about the endogenous variables which 28 not incorporated
in the model exists in two ways. First there is the most recent knowledge
about their actual behavior. In the forecast we have set the 197L/75 pro-
duction equal to the latest USDA estimates for this ecrop year.l/ For all other
endogenous variable3 the latest exogenous information incorporated is the
information for 1973/7L.

5.9.4 A second source of information which is not contained in the model

is the ava’lable informaticn sbout recent planting programs. About most of the

regions -+ «. rwt have sufficiently detailed information to enable us to make
exogenous: f:rwcasta,g/ but “Brazil is an exception.

5.5.5 Tha available inﬁprmation about Brazil's recent planting programs,

_.a8 well as about other factors influencing production, enable us to make an

1/ In the projections in the previous sections we only incorporated exogenous
information up to 1973/7L.

g/ An exogencus correction has been made in the case of Colombila, as explained
in paragraoh 2.L4.8.
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exogenous forecast for Brazilian production through 1980/81, The forecast, on

a state-by-state basis, is given in Table 11. 1/

Table 11: BRAZIL: PROCUCTION OF COSFEE BY STATE, 197W/75 THROUIH 1980/31

 G— p— ——e

atate Farana 310 Panlo Minas rspirito Othiers  Tocal

Year - Gerals Santo .
------ wmemwmae=em=-=in millions of 60 kg. baps-r=-=e=ee-e=na-

1975/76 8.5 7.5 b.s 0.9 0.5 21.9
1976/71 11.0 10.5 6:C~- - I 0.9 29.8
1977/78 9.0 8.0 5.0. . ME 1.2 oh.l
1978/19 11.0 9.5 6.8 1.6 1.4 30.3
1979/80 10.0 8.5 5.5 1.9 1.9 27.0
19.7/81 10,5 Y.0 CeJ 1.0 Lo 20.9

After 1980/81, the model equation has been used.
Price Forecast

5.10.1 Prices are forecasted to develop as indicated in Table 12. For 197L4/75
a drop in real prices of 257 4s projected. This drop is caused both by the
soaring rate of inflation and by the relatively large 197L/75 crop. The recovery
of prices is slowed down by the unfavorable income developments depressing
demand. Only 4n 1977/78 are real prices expectad to reach their 1973/7L levels

again., After that they wi)li remain firm under éLe inflation and income de-
velopments as projected by the Bank.

l/ The forecast is based on the following average yield assumptions (in bags per 1,000
trees): old trees: Parana 11.0, Sao Paulo 9.7, Minas Gerais 5.2, Espirito Santo 3.3,
and other states 3.l; new trees: Parana and Sao Paulo 14, Minas Gerais 12, Espirito
Santo 9 and other states 8. The biennial cycle has been phased out towards the end
of the forecast period, not because it would become less important in the future,
but because it becomes increasingly difficult to forecast its phase.




- 56 -

Table 12: PROJECTED UNIT VALUE OF WORLD COFFEE EXPORTS,
F.0.B. ORIGIN, IN US¢ PER POUND

Year Unit Value of Exports Irdex of
Carrent 1967 Constant Inflation)/
------- US¢ per pound-=--=-=-= (1967=100)
Actual:
1970/71 LS L1 110.4
1971/72 Lo 35 113.9
1972/13 L9 A 119.1
1973/74 58 Ly 135.5
Projected:
1974/75 su 33 164.9
1975/176 62 3k 182.7
1976/17 7 39 198.8
1977/78 92 L3 21L.7
1978/79 99 L3 230.6
1979/80 107 L3 247.9
1980/81 118 Lk 265.2
1985/86 165 L4 372.0

l/ Index pertaining to calendar years. Historical data: US wholesale
price index. Projections: Index of International Prices as projected
by IBRD.

Supply Forecast

S.11.1 The forecast of supply by region is contained in Table 2a of Annex
II. The forecast has been summarized in Tabl® 13 below. The high rate of growth
of world coffee production does not lead to é;decline in prices because the

average production level in 1972 was far below world coffee consumption, which

averagec close to 80 million bags.
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Table 13: PROJECTED PRODUCTION AND PRODUCTION
T GROWTH RATES, BY REGION

1/

Avrerare Procdaction Rate of CGrovth

Region 1572 190 1948 1972-19¢0  1950=1ves

: - - nilliors of bags - - = =% per aniur - - -
Brazil : 20.7 29.0 50.9 L.3 1.3
Colombia 7.9 - 8.9 9.4 1.5 1.1
Other South America 3.2 Le3 5.5 3.8 5.0
Horth Anerica 12.0 4.6 16.0 1.7 1.8
Africa 19.8 25.6 _31.& 3.3 k.2
Asia and Oceania 5.7 7.3 9.0 3.2 L.3
World Total 70.2 89.7 102.1 3.1 2.6

1/ Three year centered average.

5.11.2 World producer stocks are forecasted to reach a low of 25-30 million
bags around 1977/78 and to stabilize at around 30 million bags afterwards.

Such stock levels are sufficient to overcome one year of adverse weather (assum-
ing pipeline requirements to be around 15 million bags) but they cannot prevent
a physicgl'scaroity of coffee in case of more adverse ¢ircumstances. This ex-
plains the firmness of the expected price levels in comparison with the prices
ruling in the 'sixties when stocks of between 60 and 80 million bags were

hanging over the market.

5.11.3 The supply forecasts imply a continued decline in the l"nare of the
traditional coffee producing regions in total world production. Only Brazil
manages to increase its share towards 1980, but this does not change the under-
lying long term trend which is definitely downward. This development at the
same time means that the share of Robusta coffees in world coffee production

will continue to increase.
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Demand Forecast

5.12.1 The outlook for demand has been summarized in Table 1L. The pro-
Jections by year can be found in Table 2b in Annex II.

Table 14: PROJECTED DEMAND AND DEMAND
GROWTH RATES BY REGION

Lverqu_punandlz_ Rate of Crowth
Rezion 1972 1960 195y 195 2-15¢0 1960-1965
- - millions of bags - - - - =% per annua - = - -
Praducing Countrics 19.2 2h.2 29.0 2.9 3.7
UaSql‘l. 21-1[ 21 -O 20-9 "0-2 o -001
Other Importors 38.6 Ll 0.6 1.8 2.6
World Totol 79.6 87.5 100.6 1.5 2.4

.

1/ Three year centered average.

In the short run, the outlook is fairly pessimistic, the reason for this being
the very unfavorable developments of income in the OECD countries. 1In 197L/7S
total demand will actually drop, both on account of the decline in OECD incomes
in 197L and on account of the draw-down of the large consumer stocks built up
during 1973/7L. From 1974/76 through 1977/78 the growth of cemand to be ex-
pectad on account of the recovery of OECD incomes does not ah?u up 8ince it is
curbed by the simultaneous recovery of real prices, After tﬁga last year,
however, the‘ growth in demand resumes its momentum. Only in tha U.S. demand

is expected to continue to decline, although only at a nominal rate.
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Conclusion

5.13.1 The best way to conclude this chapter seems to be by adding a few
words of caution %o the results described in it., Both projections and fore-
casts assume thet the relationships implied in the model have been correctly
specified, that the estimators coincide with the true values of the coeffic-
ients, and that the structure of the coffee economy will not abruptly change
in future. In addition, the forecasts imply specific assumptions about the
future development of the exogenous varlables and therefore can be invalidated
by any development in these variables which is différenir fzcm the one.-ssumed.,
5.13.2 Since the above caveats are common to ali: sodels, whether econo-
metric or conceptual, we will not dwell very long upon them. A few examples,
however, can serve to illustrate the forecast errors that are possible, If

we had made a forecast at the beginning of 1972, we would not have known that
a heavy frost was going to decimate the 1973/7L harvest, and our 1973/7L price
forecast would have been much too low. Again, if we had made our forecast at
the beginning of 1973, we would not have known that inflation was going to
reach such dramatic proportions and our 197L/75 price forecast would have been
much too high,

5.13.3 Already from these few examples given above it will be clear that
the projections, and especlally the forecasts given in this section, have to
be surround;d with many "ife" and "buts", Nevertheless, we are left with the
hope that agéh projections and forecasts will perform better than projections

and forecasts that do not take their point of departure in an analysis of the

structure and past behavior of the world coffee economy.




POSTSCRIPT

The present paper was presented as a Bank Staff Working Paper
in June 1975. At the time of printing, in July 1975, a heavy frost hit
Brazil's coffee producing areas. No official information is available
as of yet, but if the frost were to be of the same proportions as those
of 1963, 1969 and 1972 it could reduce Brazil's 1976/77 crop to between
12 and 16 million bsags.

The model has now been used to méke"f0recast&uincorporatiﬂg'this
additional information.l/ Real prices in this case.increase to a high ~§-
US¢L9 in 1977/78 (compared to US¢L3 in Table 12). The consequence is a
stronger expansion of producticn in the first half of the 1980's (3.6%
p.a. a8 compared to 2.6% p.a. in Table 13), and a decline in real prices
to USglL1 in 1985/86 (US¢lLL in Table i2). The demand forecasts change only
by 1-2% in an opposite direction to the forecast changes in real prices.
World producer stocks are now forecast to reach a low of around 15 million
bags in 1977/78. This implies a nurrowing of the margin between total
supply and demand, and therefore tne volatility of coffee prices may be

expected to increase considerably.

rom it

1/ The information has been igcorporated by setting the exogenous
forecast for Brazilian production in 1976/77 equal to 13.8 million
bags (assuming production in Farana, Sao Paulo and Minas Gerais
to decline to 2,0, 4.5 and 5.0 million bags respectively). In view
of the present lack of information these figures should be regarded
as illustrative only. Another way of incorporating the information
is by setting the grost-dummy, D2PF, equal to unity in 1976/77 and
using the model equation for Brazilian production. In this case

the real price reaches a high of US¢51 in 1977/78 and declines to
US¢39 in 1985/86.

T AL




ANNEX I

page 1

Coffee Model: Equations 1947/48-1972/73

1. log Qbr = 0.69262 + 0.32609 log QAV'T., + 0.454386 log PAV

+ 0,2 log P
(1.36) -7 (4.32) -7 (fixea) v
br §°d- r?g
-0.1L601 log (Q7,/QC",) - 0.L6ssy (==L-—t=12
(2.02) (1.96) Qv _,
- 0.36152 nnt - 0.83875 ne
(3,05) (6.60)
.80 WS = 1.888
2. log C°F = 1.L5585 + 0.55961 log QAVECE + 0.17612 log PAV, - + 0233-lcg. Py
t (5.73) bl (h 1) &7 (fixed) el
+ 0.02527 D1°°1
(1.58)
R = 0,800 DWS = 1.578
3. log Qsam = ~5.2557 + 0.95693 log QAV"“ + 0.45997 log PAV, . + 0.06199 log P
(16.07) -7 (9.02) b7 7 Clorry o8 Tt
- o(ghgh9 (QF27/Q525)

2 «0.962 DMS = 2.065

k. log Qn‘“ = o 6302Y + 0.82343 log QAV“‘“ + 0.13676 1 PA#
(23.4l) (5.7&3 °8

- 0.34088 (QQan/Qhan
(3.36) (Ge17Gp)

+ 0,03019 log P
t=7 % 0157503 18 Fe-1

el it

. R = ,982 DWS = 1.725

5. log q:fr = - 3.40738 + 0.766L7 log QAVAET + 0,43605 log PAV, ., + 0.12335 log P,

(28.57) -7 (10.48) -7 (2.08)
2= ,988 DWS = 2.275
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page 2

log @° = - L.34392 + 0.85623 log QAVy., *+ 0.L3288 log PAV, , + 0.1 log P
% (6.49) b7 o) . U7 (fixed) 7

- 0.59811 n1:° + 0.40167 02:°
(4.95) (1.74)

RS = 942  DWS = 1.422

br col sam nam afr as
Q =Q *+Qp *Q *Q vQ7T G

¥

gprod . gprod , o ¢ . + SRV,

t t-1 t-1 t-1 1

P = - 300.2 + 0.51296 P, , + 2162.3 Ceud + O824 orpes. (tm Te2
t ST B T, T e

+ Lk9.7 DIC,
(2.32)
RZ = .960 IMS = 2.599

log CPT% « 2,L1LN7 - 906 107" (p, )% + 0.77738 1og ecd
g Yy (7.88) t-1 (19.42) !g

R = .965  IWS = 2.685

- 18 L
C198 | 50909 « 0.2527% 10 (To™)™ - 0,66 P, + 912.4h (Py/Py ) -
t (10,09 t (ha0) ¥ (2.68) ¢ !

+ 583.66 exp(~0.1(-16)2)
(3.46)

B2 = .960  DMS ~ 1.767

-3/8 uea ,usa
log RO 11,3071 - Sh.701 (ORe)"0 L 0.26165 10g P,_, + 0,1U852 (5, 4/5,")
t (51.78) * (oogly” E e T Tisgg) vr

R = .995  DMS 2.519

c. = cprod , cuea , cother , (suss _ gusa)
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page 3
Coffee Model: Symbols Used

Total harvested production of coffee in thousands
of 60 kg bags.1947/uB: t=1

br = Brazil

col = Colombia

sam = South America excluding Brazil and Colombia
nam = North America

afr = Africa

as = Asia and Oceania

The three year moving centered average of Q,

QAVy = 0.25 Qpp + 0.75 Qg + Q¢ + 0.75 Qgq + 0.25 Qpep

Real price of coffee, in US¢ per 100 pounds.
1947/L8: t=1. This price is measured by tie unit . .
value of US imports (f.o.b.). The deflator is USW.

The three year moving centered average of Phy:
1
FRAVy = PRy + PRy + PRy —/
Index of US wholesale prices, 1967=100. 1947: t=1.

GNP of OECD countries at market prices in hundreds of
millions of 1963 constant US§. 1947: t=1,

GNP of USA at market prices in hundreds of millions
of 1963 constant US$. 1947: t=1

GNP at market prices of OECD countries other than
the USA, in hundreds of millions of 1963 constant
Us$. 1947 t=1
I ]
Domestic consumption ¢f coffee in producing countries,
in thousands of 60 kg. bags. 1947/48: t=1

Net Civilian Visible Disappearance of coffee in the USA,
in thousands of 60 kg. bags. 1947/48: t=1 :

-

Congumption in importing countries other than the USAQ’
as measured by total exports from producing countries .
minus US Net Civilian Visible Disappearance and minus
the increase in US inventories. In thousands of 60 kg.
bags. 1947/L83s t=1

1/ To simplify calculations division by 3 has been omitted.
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World disappearance of coffee, as measured by total
exports from producing countries g&ua domestic
consumption in thoas countrias. thousands of 60 kg.
bags. 15L47/L8: t=1

Begin of period stocks in producing countries, in
thousands of 60 kg. bags. 1947/L8 t=1

Begin of period inventories of green coffee in the
USA, in thousands of 60 kg. bags. 19L7/48: t=1

Dumny variabie to capture the effects of Brazilian frosts
in 1953 and 1955. It is unity in 195L4/55 and 1956/57, and
zero in all other years

Dumnmy variable to capture the effects of Brazilian frosts
in 1963 and 1969. It is unity in 1964/65 and 1970/71, and
zero in all other years

Dumny variable to capture the effect of the biennial cycle
in Colombia. It is nil in non-cyclical years (t=4-8, 25 and ?26), .
-1 in "off years" (t=1,3,10,12,14,16,18,20,22,24) and' T in
"on years" (all other years).

Dummy variable to capture the direct effects of the war in
Indonesia on production in Asia and Oceania, It is unity
from 1947/L48 through 1949/50, and zero in all other years

Dummy variable to correct for the underestimation of past
production capacity by lagged production for the Asia and
Oceania region due to the war in Indonesia. It is 0.5 in
1947/48 and 1956/57, unity in the intervening years, and
zero in all other years,

Dummy variable to capture the effect of the establishment
of ICO on prices. It is unity in 1963/6L and 196u/65, 0.5 in
1966/67 and 1967/68, and zero in all othur years.

e i 7
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Table ! : WDRLU PRODUGTION OF COFFEE 193L/35 to 1973/7L
{in thousinds of &0%g. bags)
Year world Brazil Colombia Other North Africa Asia and
Total South America Oceania
Anerica

1934735 31,373 18,157 3,502 1,397 4,305 1,625 2,388
1935/36 36,085 20,927 L,197 1,L47 5,087 1,972 2,L57
1936/37 42,692 26,358 L, 360 1,600 5,137 2,323 2,613
1937/38 39,783 23,578 k4, 460 1,410 5,287 2,332 2,17
1938/39 39,065 23,300 L, 417 1,018 5,380 2, ) 168 2,L82
1939/10 35,L47 19,283 L, k50 1,492 4,873 2,787 2,563
1940741 31,358 16,702 14,760 1,152 L, 765 2,793 1,187
1941742 30,947 16,027 5,L88 485 L, 73 2,8hL2 893
19L2/43 28,607 33,832 5,282 817 L, 545 2,917 753
19437kl 30,598 15, 365 5,533 902 5,057 2,935 807
19L5/45 26,925 11,445 5,478 1,150 5,180 2,985 687
1945/L6 31,07 16,100 5,478 1,080 4,876 3,077 L68
1946/47 35,563 17,300 6, 500 1,05k 5,632 L.230. 852 -
1947/18 3,618 16,920 5,780 1,100 5,646 b, 299 873
194L8/L9 Lo, k92 22,348 6,140 1,230 5,870 3,834 1,070
19L9/50 37,615 19, 250 5,740 853 6, 2hk b, 395 1,133
1950/51 38,164 19,750 5,042 1,065 6,030 L, 708 1,569
1951/52 38,530 18,520 5,726 1,036 6,466 5,107 1,675
1952/53 11,513 19,170 6,405 1,565 7,024 5,607 1,7h2
1953/54 13,996 19,700 7,088 1,229 7,073 6,790 2,116
195L/55 L2, 357 16,100 6,405 1,517 7,487 7,281 1,567
1955/56 50, 346 23,500 0,000 1,275 7,823 8,749 2,201
1956/57 L5,532 18,000 6, 500 1,715 7,750 8,%2 2,625
1957/58 55,196 25,000 7,800 1,750 8,780 9,437 2,53
1958/59 61,818 31,000 7,700 1,505 7,923 10,911 2,379
1959/60 78,754 L, 000 8,000 2,070 9,427 12,236 2,971
1960/61 65,69 29,000 7,700 2,140 9,050 13,994 3,810
1961/62 72,058 35,000 7,800 2,411 10,511 12,6L6 3,690
1962/63 67,404 27,000 7,500 2,5Lh 10,079 15,994 L, 287
1963/64 70,998 28,000 8,200 2,533 10,762 17,109 liy194
1964/65 50,613 10,000 7,600 2,393 10,546 16,002 4,072
1965/66 81,604 37,700 8,200 2,901 10,883 17,L23 byl 7
1966/67 60,577 20,000 7,600 2,696 10,168 15,569 by Sl
1967/68 68,612 23,000 8,000 . 3,021 11,667 18, L0k h,h8u
1968/69 61,068 16,500 7,990 2,972 10,742 18,215 i, 739
1969/70 66,362 19,000 8,50 . 2,739 11,791 19,5L9 4,833
1970/7 58, 321 9,750 7,800 o 3,322 11,842 19,817 5,790
1971/72 7,85, 23,600 7,200 3,23 12,949 19,839 5,00
1972/73 76 Lkl 2l1,000 ,800 3,380 12,883 21,454 5,927
1973/17 6L, 283 1k, 500 9,500 3,488 12, h01 18,2388 6,006
Sourse: 193L/35 to 19LL/L5: The World Joffee Economy, FAO Rome, 1961. Figures may

not add up due to conversiorn into bags from rounded data in metric tona.

1945/L6 to 1973/7L:

Foreign Agricultural Circular, USDA, various issues.

e 1!

R AL
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TABLE 2 : OUNSUMPTION, EXPORTS AND STOCKS
in shousands of bags

CON SUMPTTON 2) .y
mxl) FioooGERs T OTaER E(PGRTS  PRODUCER s’

. IMPORTERS Srccxs INVENTORIES
1947 FRET 1uSlée 11404, 30348« 17050, 3243,
1w4d Jlehe 20H5%%« 1lelce BLCECe 12365, 3345,
lyay 833U4e 19637« izl3de 31505 1007 2775
1450 Bllége 15731 1247€a 31530, $133e 3111
1351 5350 14329« 12940 32158 €541 . €99 4.
195% Hed€e 1983535 « 13057, 32937 5873 3037,
1953 56 ICENE T 13800 33458 wrEle 3721
1954 B48d e 14351 13032 APICH €493 1587,
1955 €957 1940d « 17545 35495, 111ve. £632.
1956 10516 19)3&. 1€0c% 36203, 16517, C8R1 .
1957 B8Ele 20097 17775 .37340 14956 &34
1958 YH6Te 20514, 18534, 38977 Z384E £ETH.
1259 la¢Se. 20972 L0776 42351 36K 70 2331
1960 15869 1482 ££584e 442204 £0940. 3145.
1961 13754 Z19ede. £35L3. 45361 6653¢. 3050.
(TS 14001 . 21996 £5450. 4786]) 6L145. 3435
1963 14097« 21490 26£98 . 49369« CUER] o 421 6.
1v64 147350 . E176Ee 23248 43446 71340 £612.
1965 15360. 21501 L8601 50958« 69678 34€8.
1vee 16134, 21536« £9493. 50018 88796. 2457,
1967 16886 21651 32135 54615 B2B804. 3286,
196y 17658« 21530 31890 535% 36 74826 3389«
1769 14284, 2lieede 33366 SLUOLE . 6I1HL. 3440
1570 1dezlle £1025. 30356. . 50963 59156, 3027,
1971} 18804, 21346 36635 584600 48360 3506

Ty 1514 £1579 IET4e E06TEs 45243, 4325,
L9780 T 1yub3. L, 21537 948 3. ., 63803 44693, 5108,

L X2 WA

1) Year refera to crop year, atartii; in year shown
2; Beginning atocks ol
3) End of period (June 30) inventories
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TINLE 3: INCOMES AND INFLATION: ANNUAL RATES OF CHANGE e
RELIM‘L______W-
. O US wholessle
OECD UsA excl. USA Price Index
§ 240 Se . Hhe b : 7.0 8.2 ,
1vas Je} 0.1 7.5 ~5.0
Yk X N3 Ye b Tec 3.9
192i Ted Hel 6ol tley
195 Je€ 3ol Lo g -2e7
lyby Ge7 4e 4§ Sel -le g
1954 : lel =]led 4.5 ’ 0.2
1355 Tec 76 Ge7 Q¢
12%¢€ 33 led et 33
1257 e - 1e5 4e 4 2¢9.
1958 Oe7 ~“Qed £e9 lo»‘l’ )
1957 Se € €Eel 5.0 Q.2
19:0 4+ € e 4 Te3- Oel
1761 Le] e l” €e ~0ey
lvte Se’l 6e 4 409 0.3
1903 Ke€ 4.0 - Cedi -0 3
17€4 6ol 5+ 4 7.0 Qe 2
19&5 ' S5 6e 3 e 7 20
1560 Hed Ce b Se0) Je3
1307 Dei ce? be 7 Qe 2
l7cd Se Lots Ge7 29
1y €y Leo'f . cedy Te 2 39
1970 cebH JeH Qe 6 3e 7
1271 Gel O 0 el 3e2
197 Se 4 5.9 5.0 He 6
1378 Ee : LeY ée7 13.8
1974 T =Je 4 ~Zeld 13 21e7
19715 =1l ~LHe S 2.0 108
1976 "9y 4e¢9 Sel Bef
1977 5¢€ .2 Se9 . 8.0
1970 Seb Sed S5¢6 - Te §
1979y Sels Sex Se q Te5
180, : . 5',‘ ey : Se 3 b-_ 1 "t Te ;
1941 Sel 5.3 Sel T«0
194« Sec 5+ 3 Sel TsC
IR 5.2 5«3 Se1 70
1944 Sel2 : 53 ~ Sel 7.0
1285 Set 5¢3 » 51 7.0
19806 e 5 4e S . Le 5 7.0
1987 4. 4¢5 45 740
158 45 445 He9 Te0
13y 45 4e¢ 5 Le S 7.0
1v3Q Le 5 Ye S 4¢5 7.0
1992 400 440 4.0 7+0
197 40 e O 4.0 7.0
1295 4+0 ' 4.0 4.0 7.0
194 440 4.0 4¢ Q. 7.0
1995 . &4eQ . 440 de O 7.0
lgye 4¢0 440 440 7.0



(EAR

1944
1950
1251
1952
1953
1954
1455
195¢
1957
1754
1957
1€V
12¢1
14€c
1605
1264
19¢5
ld¢C¢e
TN
13 ¢o
loye s
1270
1271
197¢
1973
1274
125
- 1377
V217
. 1278
127v
19280
1»01
Ivse
1985
1764
1448 =
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TABLE la: PRODUCTION BY REGION, ACIUAL VS SIMULATED
(in thousands of baga)

ERAZIL
ACTUAL

13cHU»
137950
12520
19170
1% 7200,
18100
c35Ulle
18000
e S5Uu0.
31000,
446000,
3000
35000,
21000,
«oU0U.
10UQU
37100
cUG0Q.
£3000-
15000
12000,
975U
edrUQe
c40U0.
14500,
1300
1900
29100,
c4400.
KIVKISi
eT000.
et I0UUe
Qe
U.
e
Ve

e

SL4GL

18544,
1751 ¢ce.
203z%c.
el6e9.
22100
1e1&7e
P¥-1-3¢10 03
1270
JU e,

BV ERER

32058
auuls.
eI 7.
eBSes.
z€dlie
11112,
XYoL XA
V08 5.
Lh3 e
0364
zl€I1l.
Y511l
c€48v.
1907
10597,
)l LY
14&88.
chdich,
¢557 3.
deebbe
A NEE L)
cBEEL
&V
2B HES e

JUugive .

Je € Lo
317 4d.

CULJAETLA

ACTUAL SI¥LL
$740. 5170
5042, (013.
S572¢. 6l7Ee
€405, €4l 7.
7083 EELS.
€anNSe. 6CTEYe
€300 7047«
€500, 706G .
7300 Y20
7700, 7410,
- 4000, .77690
7700, 7720«
7300 A0«
150G, 78853
8200, 4080
T€600 1195
$eCOs 4000
TCCO. TEIC
HUAT. 1331
Y200 77¢¢C.
B450 4049 .
75000 7373«
1200 179
8400 Bl3ce’
7800 BUCEQ.
O ;5599-

0. ~35% 1.

O w9 (Ve

U ’3‘.11)70

O oS IH e

O 72050,

Qe FUaX e

Qo 9QGLlr e

O 2079«

Oe 2310

Usw JLEE

0. PuUse

QTAEKR
ACTUAL

H53.
1065
103¢€.
15¢$5.

i@?iu.t

151 7.
1275
171%.
1750,
i')O.‘J.
¢0Q7Q.
2140.
€4l
£S544.
€533,
393
£301,
X N
30ele.
£97¢E.
KR
T332
323F
3330
€37 e
e

Oe

Qo

Qe

Qe

De

Oe

Qo

(Ve

Qe

Ue

(Yo

SOUTH A%
SIquL

275
1134.
1143
1296.
1336.
l4ZzCe
1525,
1cét.
1790v
1920¢€ .
2029,
£203.
2334,
S4L46.
CUAXS .
€553,
25$5u
et ldde
137
e4 6
30¢2.
3EIC e
3495,
3520
3500
3577
JE£5Q.
3264
e St
4539
453
LYY
L83 ¢€.
LTAE
S275.
SEEQ.

LA !
5233

-



T EAR

1 249
1950
1951
1¥5¢
1953
1954
1955
1956
1957
17453
1959
12¢0
1961
lJte
19€5
164
19¢€5
1yét
196
19¢d
19¢v
1910
1971
197
1273
1274
1775
197¢
el?1?
1978

197%9

1980

vl

lYge

1983

ivd 4

1v85

teg 2?

"
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TABLE 1b: PRODUCTION BY REGION, ACTUAL VS SIMULATED
(in thousands of bags)

Ndald A4
ALTUAL SiAUL
bzdifie €057
€U 30 €6e93e
CHLEG 6460
TUZ4e 6704
VASNAED €98
YLt 1301
1823 T€699
T150 4025,
8780 Ba478 .«
TIESe 8726
FHLT . w01l 3.
YOS5Ue Y3€coe
10511, 2703
10079 100&6.
1076, 10259
1054¢. 10515,
10883 10¢€86.
I Y A- 10865,
11¢€7. 11077.
1074c . 1135,
11721 117¢5.
l1lbice. leleb.
levdd 12462.
128830 12660+
12€9Q0. 12764,
Qe leva8e
Q. 13081~
Qe 13534 .
0. 13903.
Ge 14326
O. 145&0.
Qe 14595
Ge 14679
UJe 14950,
Qe 15433.
Q. 15809
Qe 16106.

AFHICA

ACTUAL

4395.

4708 ..

5107,

5¢07.

€790

Te8 1.

8749,

B942.

9437

10911.
12236,
13394.
12€4€.
15934
17109«
1600%Z.
17423
15569
18444
18215,
19549 .
1981 7.
19839,
21454,
141485
Qe

Qe

Qe

0. -

0.
O«
(¢ )
0.
00.
Qe
Qe
Q.

SIiMuL

4450
48C 1.
5207.
S876.
€653
7217
86000
3011%e.
10157.
10933,

11699

12892,
13940,
14725,
15178,
15774.
16228+
1€444.
16934,
17700.
19009 .
20579.
21820.
22137 .
£1805.
eiyal.
22048,
23841.
26008 .
27607,
26030.
27105,
2€549.
275C).
30261.
32395,
33260,

ASIA ANT OCEANIA

-ACTUAL

1133,
1569
LETSs
1742,
39 Y-
1567,
£€01.
2625
2429,
2379
2971,
3810.
3690.
4287+
4194,
4072
4497,
4544,
4480,
4739
4833,
5790.
5030.
5927.
6008,
0.
O
Qe
0.
0.}
0.
0.
Qe
Qe
0.
Qe
O

SIMUL

831.
IS51.
1502,
1569,
1810.
2108.
2517.
2527.
24817.
£759.
2961.
3323.
3730.

) 397‘0

3959.
3939.
3979. °
4096,
4330.
4623
4986,
5326,
5530.
5560
5518
5668
5810,
6321«
6858 .
7228,
7325,
T127. .
7069
7416,
8ee9.
3866,
¢129.



{LAn

1vay
1950
1951
l¥be
1953
1954
1955
1956
1957
1958
1259
1960
13¢1l
1v6c
1963
19€¢4

|

1y .
10
1368
19¢9
1970
1271
19712
1479
1914
1975
197¢
1977
197y
1979
1940
191
lyse
1989
1984
1989
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TABLE lc: CONSUMPTION BY RBGION, ACTUAL VS STMULATED
(in thousands of bags)

FROLUCERS

ACTUAL 1Y EATI B
d304. BI87 .
slld4. B4lz.
$350 YEL Y
Be3€. H65.
PEOE . BIoH e
shisde L7
€987 B4¢E8
1097€ ¥545.
dddle 10355,
yd tuTe 1110%
1265 1e03¢ .
12869 12741,
13754 13G4
14001« 13904,
14097 1. <66
14735 14417
15360 14419,
16134, 15596
1€dd ¢« 1€4:1.
17C¢9Y . 1744,
18284, 1793
14sclle 16207
18004 18571 .
19251, I1vedle
19554, c0lay .
Ue c007 5.

D. 2lekl]oe

O 2l 6y Se

0. clb59C.
O~ 2203¢.
O.® 23cd €.

0. " 24587

Oe e€0%L¢€.

0. c60&7.

Qe c€.4l 5.

Q. c807&.

0. 29709

ACTUAL

19637
1878 1.
193&9.
19833
18374
14321
194048
1993
c0CYTe
c0351l4.
c0v 1.
claysge
elJ9ese
2199¢.
cls90.
176,
£1501.
c1 53¢,
elédle
21550
clcede
. 2l0ez5.
«E2134C.
21579 .
1537
De

0.

(s

Qe

Qe

Oe

Qe

Qe

Qe

Qe

O

O

usAa

SI4dub

20083
19550
12901
20070
1939043

19544

<0090.
€053,
2099 ]
el 334

2166‘40 N

2124,
<1904
21936
clCése
clc08.
£11¢3.
cl1e9H.
14077«
€1403.
1549
cl146.
<108z
¢10€4
€105%.
cldel.
c15€0.
€237,
c0Y5¢€.
20987,
cllilé¢.
1175
0379
c0751.
c08ch
eN979.
21123,

Oldtr 1¥PIRIERS

AC1UAL

12138,
led76e
16240
13057,
134G0.
13032
Y78 620
160cC.
17775
13534,
Q7€
2ebCle
23528 .
“5480.
et e
EBﬁOI.
k94930
del3be
AlEI0e
J33€F.
3035¢.
36t 35.
38ecTde
3948 3.
Oe
0.2
Q.2
0+
0«
Ow
Q"
Qe
(VY
Ue
Qe
O

SIUL

11344,
12109,
129%4.
13€c)
1438 4.
13107.
173204
1719¢.
1783K.
1'23c7.
cl1€l€.
€c5lé6.
Z23505.
cL174]).
eSHed 7.
E36EC
el1914.
c70€4.,
3lcd-.
3111 3.
32520,
IFL1F.
35445,
IFIL N
KL PN
39630
39807,
3EY 0.
40071
41903
LJ3TR ] e
45163,
H4B )Y 4.
453K €
[T3T4e
L3315
51343,



* «Ah

‘ E XY
). 0
Lol

F 3]
954
1955
195¢
1997
1v99
195y
1760
1961
iyee
1963
19¢4
19695
19¢e
1967
1364
1y 6y
1970
19713
1972
1970
1974
19795
1976
1977
1974
1979
1980
1y41
ivyge
1983
1964
1985
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TABLR 1d: WORLD PRODUCTION, CONSUMPTION AND STOCXS,
ACTUAL V3 SIMULATED
(in thousands of bags)

TOTAL PRILUCIION

ACTuAL

3T€elHe.
JS1E4s
38530
41513,
4399 C
42357
50344 »
4553Ce.
95176

‘61818

18754«
£5¢€74.
Te058

674040

709%8
S0¢l13.
S1€604.
60577
68l
6l10€B.
6636k
Sy 3cle
T8 5S4
76444
6cleGl.
Qe
('
Qe
De
Qe
Ue
Qs
O
Qe
Qe
Qe
Qe

bolp 4!

S1dul

37018,
39305
40805,
43490
45539
40938 .
555418 «
47¢C3E.
646¢€l.
6l1167.
655&9.
65520,
€7723.
€7619.
€67€68 .
S524dd.
63547,
6l 3¢é.
€490 .
€4630.
€s561 .
99113
77884.
7351%.
€4l
769217,
72431
B0782.
85439
V4938 .
93324,
913130,
90180.
922381.
9897,
104656,
105682 .

TOTAL CONSUMPTION

ACTUAL

39509
39707
40502
41175

43114+

37707«
Qsasq.
47179
4621 »
asyd 44.
55003,
57089
59115«
61861,
63467
58181.
€6314.
66152,
71501,
711811
72930,
. 69179.
17804
79923
81356
Qe

Qe

. Qe

(/)

Qe

Oe

Qe

O.

Qe

(o 29

0.

0.

SI4UL

35889,
40407.
00680{

423€0.-

43904.

389FJe -

469244
47553
448702,
51€¢97.
55970,
57295
58578 »
609CF.
6200,
57¢688.
€4352.
2950,
69902,
70044,
71843
71096,
75577,
78069«
80216,
79981,
82591,
B2z1Z.
B2€¢24,
B492¢.
38184,
90923.
91819.
92164.
9461 4.
98386.
102175.

PROLUCER STOCKS

ACTUAL

10027.
8133.

€541 -

S273.

5611..

Glid 3¢
11196,
1¢517.
14956
23846,
36870
60940.
€6534.
61148.
64¢€81.
71340.
69678
B8B79¢.
82804,
78826
9182,
59156
48360
45243
4469 3.

O
0.
Qe
0.
Q.
O
Qe
Qe
Qe
O
[+
Qe

SIMUL

10027.
7156,
© 6005
68Ja.
1964
9592-
1160Qy
20490,
20655+
365e9.
4€050.
55928
61141,
51957,
56600,
60494.
61201.
70228.
68697,
62615,
57672.
50933,
39011,
43611
41966.
35095
3e2031.
21871,
20440.
23256,
33268,
38408.
38616,
369176,
37093,
41406,
47676,
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TABLE le: UNIT VALUE OF EXPORTS, ALL ORIGINS, ACTUAL VS SIMUILATHD
(in 1967 constant US¢ per pound)

FhiCE

Y LAR ACTUAL SIMUL
194y 4567, 4933
1950 5315 6074
1951 55d5. 5554,
195% 5467 - 5565
1953 €3UY e €139
1354 7182 X3
1955 5700 57%H .
1956 5674 5159,
1957 5100. 441 3.
1958 4145, 3301
1959 3edle 3583
1960 3534, 3443,
1961 3308 3378
19¢x 315% 3531
1963 3E53e 4056,
1904 488 4588 ¢
19¢5 3455, 4154
1986¢ 0501 REPYE
1967 339, 3566
VJed KY XY 3699 e
Lves 360%. 37500
1970 4120, S a1l
1971 3483 4166
19/2 4124 4218, .
1243 f4eode 422l e
1274 Ue 3£750
L47Y Ue 3539
1v7é O 420%
19717 Qe L4'14e
14 Ue 4285 _
1279 Oe 4084
1980 O 406z ¥
1981 Ue 4548
198% Us 4840
1983 0. ° 454%.
1984 O~ . 4314,

1yad Qe 409 4.
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Table 2a: PROJECTIONS (1)
PROLUCTION EY REGIOV
(1N 4ILL1ONS OF BAGS)
T LAKR LEaZIL CaiL. STHe AM. Ne AMs AFRICA AS.& OC.
1974 £7.0 2e5 3.1 13.2 19.9 €e3
1975 1.9 Be5 3.6 127 21.8 Se7
1976 £9+% Bot 3.7 13.5 23.3 6e2
1277 2hed 8.6 4.0 13.6 24.4 Eot
1473 303 8¢7 4e2 1408 255 T}
1979 2740 39 4.2 l4ety 25.5 7¢4
1980 289 9.1 4.2 14.9 25.3 Te €
1981 31.0 9l 4oz 1406 25.1 L Te4
1yge 29 % 9.1 4.3 1449 25.9 Te4
1583 31.1 9.2 4.8 152 284 7.9
1984 31.0 J¢3 502 157 30.5 8.6
1985 3201 9.4 5¢5 1640 31.6 9.1
lyse 297 9.5 5e € C 164 319 . 9.4
1987 304 4 9.6 5e7 16.6 32,1 9.6
1984 2940 9.6 : S5e9 16+8 3246 9.8
1989 30«2 9.7 ; 62 17.0 340 10.0
1990 3043 9.8 ® €6 17.3 35.8 1045
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Table 2b: PROJECTICNS (2)
CONSUMPTION BY REGION
CIN MILLIONS OF EAGS)

{ EAR PROLUCING usa OTHER

COUNTRIES IMPORTERS
1974 0.0 21.5 39.2
1975 Z2l.2 2leé€ 40.2
197¢ 219 2le4 , 40.1
1977 2E.1 &le1 40.5
1274 cced 21.0 41.8
19792 £3.C 210 43.2
1»30 4z 210 444 4
1941 &Se 21l.0 4545
194d&e 26.0 20.9 4€.5
17283 267 20.9 47«7
1984 c7.8 20.9 49.2
‘1985 9.0 2049 * 50.8
194¢€ 30.% 2140 51.9
1947 3l.2 20+9 S52.9
1948 3€.1 20.9 - $3.7
194w 329 20.8! 5447

1990 33.4 20.7 S55.7




Y LAR
1974
1975
197e¢
1977
1978
1979
1980
17481
19482
1283
1984
1985
1986
1947
19?3
19?9

1990
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Table 2¢: PROJECTIONS (3)

AGGREGATE PROLUCTION, CONSUMPTION ANL STOCKS

PROLCUCTION
790
743
85.1
8le7
90.2
B75
89
Iley
907
267

100.%

103.8

10245

1039

10347

107}

110.%&

C(IN MILLIONS OF EAGS)

CONSUMPTION
7949
831
83.3
B3e7 -
850 &
8T7e4
8945
915
93.3
953
97.8
1007
10341
10503

2
10647
108 vt

110.3

STOCKS
3640
35.1
2643
2g.1
2€.1
31.0
31.1
31.3
31.1
28.+5
29.8
32.2
35.3
347
3346
306

€943



YL

Y EAR

19274
137
1976
1977
1978
19779
1940
19381
198«
1983
Vyd4
1985
124¢C
1 787
1»4Y
1 749

1990

Table 2d: PROJECTIONS (L)

UJIT VALUER OF COFFEER EXPORTS

(14 US-CENT PER FOUND)}

UNIT VALUE OF EXPOR

CUKRENT

5375
62+ 30
77+ 54
9139
99.38
107.04
115431
125419
13755
14797
156¢ €4
1 €4 46
17647
19171
£10.80
230.18

248« 4¢

TS
1967 CONST.

32459
3410
3900
42.85
43410
43.18
43446
44410
45429
45453
45.04
44420
44432
45+ 00
L4625
47419

4761




