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| "ABSTRACT '

r Thls study is about the demand for coffee in the
‘Ug}ted States and Canada durlng the perlod from 1955 to
- 1977 In the .course of the study,‘an e;amlnatlon of world
trade ln coffee and the terms of varlous 1nternatlona1 coffeelb
agreements was undertaken. The demand for coffeefln North >
Amerlca was analysed u51ng econometrlc technlques. Single
equation models of the demand for coffee Were formulated.
The models were based on the tradltlonal consumer theory
of . demand Both llnear and double logarlthmlc models were
‘employed in the analyses. The models were then estlmated by
means of multlple.regresslon analy51s. Further, own pr1ce,
1ncom§, and cross- prlce elast1c1t1es of the demand for coffee
were computed uslng the estimated,coeff1c1entsvof the»models.'
| In the case of the - Unlted States, both the wholesale/IeVel
and retall 1evel prlces of coffee, tea,'cocoa, and sugar were
used in the econometrlc analyses. Lack of data led to only
wholesale level prlces belng used . in the Canadian casev

The results found 1nd1cated that the demand for
coffee in both. the Ung ted States and Canada is 1ne1ast1c w1th
respect to coffee prlces.5 The calculated own—prlce elast1c1tyr
of demand for coffee varled between -0. 01 and -0. 28 in: the’
- United States and between -0 03 andv-O 22 1n Canada. Theb .
._calculated lncome elasticlty of demand for coffee ranged from
-0.68 to 0 91 in the Unlted States and from ~0. 78 to -0 dg? |
in Canada. In addltion, all the cross-prlce elast1c1t1es‘

(with respect to cocoa, tea, and sugar) were also found to™’ .“3

v



v

“towards leer51fy1ng away from coffee 1nto alternatlve crops

Vor markets for coffee 1s concerned

Vel

- ; . : R . . . . e L . o ‘
be less than unlty in absolute vaLues._ All of these commod-

1t1es were found to be complements to coffee 1n North Amerlca,

y

'although cocoa and tea were expec%ed to be substltutes to lt.

In llght of these results, 1t 1s recommended that

~ o

3 comprehen51i§.agreement between coffee producers and con-~*’,

s °
Y,

| sumers is: Stlll de51rab1e . The act1v1t1es of the InternatlonaI‘
"Coffee Agreement should therefore, be contlnued _ Further,

*where fea31ble, producers should 1ntensify thelr efforts

2

More research 1s needed 1nsofar as expandlng alteratlve uses .
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". CHAPTER I

INTRODUCTION

-

- cﬂ-‘ : . » . : '
. s X . . . o .
This study is about coffee,l a tree cr0p whose fruits

‘are used'as a non—aicdholic beVerage{. The tree beglns to bear
AN
f%.frults at. the age of three years and the yield continhues until
-the tree 1s about flfty years old The coffee'tree grows
mainly in- the troplcal and semi- troplcal developing countrles,‘
at both low and hlgh altltudes. Conmsequently,. there are very
few developlng countries that ‘do not grow coffee.

,Slngh‘et_al, dlstlngulsh‘four dlstlnct;ve types of
coffee namely, arabicas,/robustas, libericé} and excelsa.z.
Arabica and-robusta are the most'important in international-
trade. i:gerica and excelsa are malnly grown in Western Africa
and account for less than a half of one pevfcent ‘of world |
productlon and exports. Robustas are mainly grown ih hot ‘and
humld climates while arabicas require relatlvely lower tempera—

_ tures, and are, therefore, grown elther at higher altitudes

or further from the equator in contrast to robustas.

‘

1 vThe word coffee, as used in this study, refers to green
coffee beans in their unroasted form. No. attempt is made.
here to distinguish .among varieties of coffee. Thus,
coffee is treated as a homogeneous product in thlS study.

2

 See Shamsher Singh et al., Coffee, Tea, and Cocoa- ‘Market
Prospects and Development Lending, World Bank Staff Papers
Number Twenty-two (Baltimore:, The -John " Hopklns Unlver51ty
Press for the wOrld Bahk 1977), PP. 24 -25.,

\



2.

. )
Abaelu and Manderscheld subd1v1de ‘the flrst two

7
L

© . typées of coffee (arablca and robusta) 1nto dlfferent

_varletres 1 The major varletles so dlstlngulshed are mllds,

bra21ls, and robustas._ Milds are usually cons1dered as

premitm coffee, and, therefore, command a premlum price over -
the robustas The robustas are less favoured because of
their bitter nature. L | - ”\5‘ : i
: Coffee is an 1mportant source . of forelgn exchange
for.many developlng countrles. For_example, durlng the
per1d§>from 1970 to 1972 flve developing coutries derived
55 per cent of thelr forelgn exchange from coffee pProceeds.
_‘pejlflcally, the contributions of coffee exports to total
foreign, exchange earnlngs were as follows., Portuguese

1

Tlmor, 90 5 per ¢ent; Burundl, 73. 0 ‘per cent Uganda, 58.8 per
cent; Columbla, 58 8 per cent; and Rwanda,,57.3 per cent.2
_Forelgn exchange is a vital factor in economic development.
It is one of the major ways by which capital and other goods
necessary for development can be imported into a country.
Therefore, it is 1mportant that coffee producing and exportfhgm
countrles have ,accurate and up-to-date 1nformat10n concerning
‘coffee markets in order for them to be- able: to make ratlohal

\
'dec1510ns in regard to the productlon and marketlng of the

v o’

crop.

See Nduka J. Abaelu and V. Lester Manderscheld "United
States Import Demand for Green Coffee by Varlety", o
Amerlcan Journal of . Economlcs. 50 (1968) P. 232,

"Singh et al., Coffee, Tea, and Cocoa, p. 34

N
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The "Problem

. /

In general, ;studles of demand in agrlculture are-

useful'tosboth consumers and producers. The producers requlre-.
'such knowledge in order to make ratlonal dec151ons regardlng
production.gnd supply so as to max1mlze their revenues.‘
Information on demand may be useful to exportlng natlons as a
guide to whether or noteit would-be beneficial if their
governments entered into trade ggreementshwith importers.

| Coffee prlces have tradltlonally been subject to

_/

fluctuatlons.v Two periods of marked prlce 1ncreases were in

- the early 1950 s; and after the 1975 frost in Bra21l The high

coffee prlces in the early 1950's encouraged new coffee plant-
lnts. These plantlngs reached maturlty in- the Iate 1950° s
and early 1960 s. Consequently, between 1957 and 1962 there

was a marked 1ncrease in productlon-of coffee. This 1ncreased

,output accompanied to declines'in world coffeevprices during

that perlod (Figure l) Stablllzatlon act1v1t1es were<begun

1

1n 1963 under the Internatlonal Coffee Agreement. These

act1v1t1es_not only prevented coffee prices from declining

further but increasedrand stabilized'them appreciably L

Through out the 1960 s 1esssevere flucutatlons in coffee prlces

v >

occurred as these stablllzed around the 1963 levels. - How=
’even, in the 1970 s, "and espec1a11y from 1975 there have'

'been sharp lncreases in world prlces for coffee.

- © oy

1 The’ Internatlonal Coffee Agreement was founded in 1962. = %
‘ Thls agreement is dlscussed in more detail in Chapter II.‘

~
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As p01nted out earller“ccoffee export.earnlngsa
account for a large proportlon of total forelgn exchanget;
_earnlngs in a. number\of developlng countrles.' Because of
‘the unpredlctable fluctuatlons 1n market prlces (as weld as‘
"1n the quantltles produced and exported), these earnlngsvare
.halso varlable.b There is, therefore,'a need to shed more?

llght on the factors whlch 1nfluence the demand for coffee

(let alone those Wthh affect its supply) ' North Amerlca

- in general and the Unlted States 1n‘®mrt1cular, 1s “the

largest 1mporter of coffee. However, over tlme coffee 1mports
into that reglon have shown a downward trend For lnstance,v
between 1967 and 1977 there was ca 10 per cent decllne in
_pcoffee 1mports 1nto North Amerlca., The per caplta consumptlon

- of coffee in- the reglon has decllned 51nce 1Q62 1 MOSt of

‘thlS decllne, as Tlmms2 notes, 1s due to the 1ncreased use

of 1nstant (soluble) coffee as well as- the: 1ncreased consump—
b_tlon of lower strength of coffee Slnce theaUnlted States g}
is still- the leadlng coffee 1mporter, estlmates of demand
elast1c1t1es for coffee in this market should be of con51derable

lnterest to such coffee produCLnd countrles as Uganda

~

«
-

nSlngh et al., Coffee, Tea, and Cocoa, p.‘35

Daniel E. Tlmms, WOrld Demand Prospects for Coffee 1n
1980 with Emphasis on .Trade. by leéss Developed Countrles,
Report No.. 86 for the U.S. Department of Agriculture
Econpmic Research Serv1ce, Washlngton, D. C., March,-
1973% : : S :




..“fl):“to prov1de a brleftsverv1éw of
~and’ consumptlon of coffee-

(2) . to estlmate the effect of changev

The pr1nc1pal ob]ectlves of thls

“]gobjéctivés.6f<the‘Study e

Yy

orld productlon

!

-

%4j_ahd populatlon levels on the consumptlon of coffee

1n North Amerlca u31ng econometrlc methods,v

‘ f(})' to use these estlmated parameters to calculate the

*:prlce and 1ncome elastlc1t1es of demand for coffee

: /

_ ln North Amerlca"and

v

It 1s hypothe51zed thag for both Canada and the

"Unltea States-

both 1mport1ng and exportlng countrles. .‘-

\_/A\;;;;e 4)f~to explore the 1mp11catlons of these results for "

‘HypOthesés“,

¢

Yy

'(L)_ythe consumptlon of coffee 1s dlrectly related to

'vconsumer lnCOméS,

(ZY 7the consumptlon of coffee varles 1nversely w1th

3) ‘changes
centage’

©(4) tea and

_ consumptlon of coffee (1 e., that tea and cocoa are :

"vc'bff,e‘v,e_.‘j' "

‘hsubstltute goods for coffee), and

o the prlces of coffee,'

1n populatlon levels explaln a hlgh per- 'o”?‘

of the varlatlon 1n the consumptlon of

R R

,.‘._ .

cocoa prlces are dlrectly related to the

in"price, lncome,-‘



r’j ;

are then calculated Flnally, the major 1mpllcatlons of the

: Coffee Agreement

”gf5)q the consumptlon of coffee varles 1nverse1y w1th the
reta11 prlces ‘of sugar (1 e., that sugar 1s a’

L B . ‘,‘

complementary good to coffee)

Scope and~Nature.of‘the Study

The focus of thlS study is on analy51ng the demand

BecaHSe of data llmltatlons the study treats coffee. as ‘a

homogeneous,product although a more detalled study would

1nvolva analySLS of the demand for dlfferent coffee varletles

rather than for coffee at. large._ Average annual data for all
the varlables used 1n thls study were obtalned from publlshed

sources._ The analy51s of these tlme serles data 1s done K

"Zu51ng 51ngle equatlon multlple regre551on models. Based on

. the models, elastlc1t1es - prlce, 1ncome, and cross- prlce -

. results are dlscussed

:Formathf-the7Thesis

In Chapter I, the problem, the objectlves of the :?J'”

‘study, and the hypotheses ralsed by the problem are outllned

Chapter IT prov1des an outllne of ‘the’ world coffee economy.v

"Thls chapter 1ncludes a dlscu551on of trends 1n the productlon

'and consumptLOn of coffee by the maJor produc1ng and consumlng

N

B

.for coffee 1n North Amerlca over the perlodwfrom 1955 to 1977.,

S

-'countrles as well as a brlef descrlptron of the Internatlonal _f |



& s‘.‘j .

Jf Chepter III rev1ews the llterature and some of

fthe avallable ev1dence on the demand for coffee in: North

{Amerlca.i A d15cussxon of the models employed in the sub—hg

' sequent econometrlc analy51s is then undertaken._ Chapter_IV'

“tpresents the results of the statlstlcal analy31s togethert‘u

”w1th a dlscu551on of these results and of the llmltatlonsf'
gencountered in thelr derlvatlon. Flnally Chapter_V noteS'

Lsome major pollcy 1mp11catlons of the results.-

A



o+ ... CHAPTER II
THE.WORLDrcofFEE ECONOMY

' In thlS chapter, an overv1ew of the world coffee
"economy is glven 1n terms of the world supply of and the

Jdemand for coffeequ well ‘as the dlstrlbutlon of the commodlty.':

~

. The_analy51s~begrns wrth an‘outllne of production and exports.

World3Coffee Production and‘Exports
Tables 2- l through 2 -4 show the volume, share,
exports, and value of coffee by ma]or produc1ng and exportlng
countrles‘jir the perlod from 1961 to 1976  As can be seen
e

from these ables, Bra21l clearly domlnates in both productlon\_~

o
_and exportatlon of coffee. Before' Worldear 1T, Bra21l alone'
. produced up to 90 per cent of world coffee supplles. However,
since that tlme, B€9211's share in world productlon and

]fexports has been decllnlng. For example, as Table 2 -1 shows,

~ that nation's productlon decllned from 1, 283 5 thousand metrlc-
1

. tons in 1969 ,to 389. b tons in- 1976 In terms of its share

S in world coffee productlon, Bra2111an productlon 1n 1976 was

’ about ll 0 per cent as compared to a share of. 29 9 per fent

o

y 1n 1969 _as Table 2-2 shows. ‘
, o o~

~

Through out the text, tons will be used to stand for
thousand metrlc tons.“ .
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S12.00
The reasons frequently glven for thls decllne 1nclude
weather 1nfluences, the age of that country s coffee trees,

* P

"the abandonment of acreages of COffee, and s011 er031on. :
However,_government 1ntervent10n to control coffee productlon |
‘and thus affect export prlces is generally accepted as belng

_the nost 1mportant factor.l‘ Successful dlver51f1catlon of

the economy may be .an assoc1ated factor. For ﬁany years, the
'Bra2111an Government has attempted to control the quantlty of
Bra/xllan coffee that reaches the world market and thus control
and malntaln world prlces for ‘it. These activities by the

fBra2111an Government appear to have effectlvely malntalned a

prlce umbrella" whlch has encouraged Afrlcan countries to
g

"Tlncrease productlon and thus galn a. Substantlally larger share

of the world market Law notes: B

.. The earller restrlctions by Brazil and
- Columbia had influenced the price but e
had ‘prompted expansion in Africa. From
1946 to 1956, total exports had risen by
30 per cent,\whlle Brazil's had risen by L.
nly 8 per cent and Columbian exports , )
’/zad not shared any of the galn.2 ' ,

Columbla is the next most 1mportant coffee produc1ng
. country- Columbla 8 coffee productlon was 480 0 tons in 1969

_and grew to 510 0 tons 1n 1976 Thls amounts to over lo-per n‘“'l).

-

_V.D. chkzer, Coffee, Tea, and\Eocqa. An Economlc and~~;
" Political Analy81s (Stanford~ Stanford Unlver51tvareSS,
1955), p.,l34 _‘\ o L A R

1

,2. Alton D.- Law, Internatlcnal Commodlt A reements. Settin
Performance, and Prospects. 'Lexlngton- D.C. ‘Heath and
Company, 1975), p. 43.H N - oo - -




’ S &

_Centrof vgridlcoffee produétioh. Therelis then'aflong‘list -
of small producers, the largest of:which'are‘Angola, Ivorv
Coast -and Ethlopla,,whlch account for 5 per cent 4 per
cent, and 2 per cent of total productlon, respectlvely.

,The volumes of productlon and supplles to world

;markets from produc1ng countrfes do not always c01nc1de as

4

some of the coffee is either consumed or stored w1th1n the
-'produc1ng country. Thus’, a dlstfnctlon is made. between total
productlon and exportable productlon whlchﬁls deflned as total
vproductlon mlnus domestlc consumptlon and storage. For »

| example, durlng the perlod from 1967 to 1977 Bra21l's share.
in exportable productlon averaged about 30 per cent whlle

her share 1n ‘total productlon was 30 per cent on the average

‘ durlng the perlod Mex1co, whlch is. flrst among the Central

4 Amerlcan countries as a, coffee‘producer, ranks thlrd as a

’ ) ‘ ’/ﬂ 5 . ' Ce B
coffee exporter in the reglon.l e A
. e ~
As can be seen from Table 2~1 .world coffee pro—

duction has fluctuatedcon51derably over tlme._ But world

. exports have tended to 1ncrease as. Table 2-3 shows.
s S o
' World exports 1ncreased from 271, 521 tons in.

:1961 to 3, 555 135 tons 1h 1976. Thls represents an 1ncrease
of about 12 09 per cent over the- perlod (1961 to 1976) Note

that the 1ncrease was not unlform throughout thlS perlod.

.\ .
AN
LN o

1 . 8ingh, et al;{-coffeejoea, and:tocoa,'pp. 27-30,

o L 1y P .
. R . B
Lo . -
- ) « - o ) o
. . . o :



. thls country of about 24 0 per cent in 1976.

14,

~Wh11e trendlng upwards, there was: marked varlatlon 1n exports
from year to year. A marked 1ncrease was in 1973 when 3 741 253
tons of coffee were exported.' This 1ncrease ‘reflected an
) abandonment of the ‘International Coffee Agreement wh1ch had
-'1n1t1a11y applied from 1968 to 1972. ' | o
Table 2-3 shows that the major coffee exporters are
developing countrles. South America,. the leadlng exportlng
reglon, exported an annual average of 1,551,147 tons during
the period from 1967ﬁto'1970; Exports from-this region de-.
clined to 1,341,832 tons by 1976 - a decllne of 13. 5 per cent )
over the six-year perlod from 1970 to 1976. This overall
Cde;llne 1n exports of volume: of coffee 1n the reglon may be
explained by Bra21l s pursult of a restrlctlve productlon and* ..
export»pollcy Together these two forces led to a marked _
decline in exports especially durlng the perlod from 1974 to
1976. Durlng this perlod ‘Brazil exported an annual average |
of 667 247 tons of coffee as compared to0 an annual average of
1,008, 291 ton during the perlod from 1961 to 1973 a 34-per
cent decllne‘ While Brazil's exports decllned partlcularly

during the perlod from 1974 to 1976 exports from Columbla

(the next most 1mportant eﬁportlng country in the reglon) ' ' ‘

increased from 412, 373 tons in 1974 to 488 270 tons ln 1975

though there was a decllne 1n the exports of coffee from

The next most 1mportant coffee exportlng reglon 1s

Africa. Afrlca as a whole exported 896 421 tons on average
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durlng the perlod from 1967 to 1970 and an annual average of_

_957 693 tons during the period from 1971 to 1976 - This

'represented a 6.8 per cent increase over these two perlods.

Thls apparent 1ncrease in volume of coffee exported was
largely at the expense of Bra21l as already explalned
"~ Table 2-4 presents 1nformat10n on the value of

exports from the major exportlng countries, The,yalue of

exports from South America averaged 1.3 blllloﬁddollars (U.s.) -

| annually over the period - from 1967 to: 1970 The value of

these exports 1ncreased to 3.5 bllllon do ars (U. S.) in 1976

Wnle South Amerlca s export earnings from-coffee were: decllnlng,

those of Afrlca were lncrea51ng Over the same perlod from

1967 to 1970 Afrlca S .annual average export earnlngs from

coffee were $U S. 0.69 bllllon, By 1973 this reglon s

export earnings had“reached-SU S. l 19 billion and by 1976

-export earnlngs had 1ncreased to $U.S. 2.2 bllllon. This

»

represents an 1ncrease of 218 per cent,over.the perlod from -

_1970 to 1976. Although there has been a dramatlc overall

' 1ncrease in export earnlngs from Afrlca, 1nd1v1dua1 countrles

showed mixed performances. For 1nstance, ‘Angola, once a

S

- leadlng exporter of coffee in Afrlca, ranked last as far as
-,value of export earnlngs were concerned ln 1976 ' In 1975

" when ‘world coffee prlces were high, 1 Angola experlenced

LN

1 " See Figuretl,.Chapter“ll
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f':a l9 per cent decllne 1n export earnlngs from those of the

o prev1ous year (1974) : The trend contlnued 1nto 1976, when v

—

the export earnlngs from coffee decllned by 25 per cent.,

yTOver a two year perlod from 1974 to 1976 there was an over—ef‘”

-'fall decllne 1n export earnlngs from coffee of&39 per cent f, ,fﬁ;

However, in: the same perlod Ivory Coast s export earnlngs'

'ffrom coffee 1ncreased by 8per cent from 1974 to 1975 and L

;.24per centfrom 1975 to 1976 that 1s, by 34 per cent od%r :

”»together w1th North Amerlca accounted for over 80 per cent by

. volume of world coffee lmports. Western Europe 1mported an

iannual average of 1, 525 134 tons over the perlod from 1967

"n-the whole perxod from 1974 to 1976.

. World Cof-fee 'cdn'é‘urﬁpti’on 'é‘né‘ Imports

Table 2- 5 shows the ma]or coffee 1mport1ng countrles‘;xﬁ

As can be seen from the table, the major cpffee lmportlng

3 countrles are all developed countrles. In 1977 Western Europeii"

E to 1970 : By 1977 thls reglon s 1mports had rlsen to an-::
iannual average of l 699 396 tons.r There was an 1ncrease of
| _11 4per centover the ten-yeaﬁ perlod that 1s,-from 1967

_rto ‘1977. . Ind1v1dually, the Federal Republlc of Germany lS

lthe leadlng 1mporter accountlng for 22 Sper centof the total

' 1s followed by France whlch had a 15 Bper cent.share of the

fthlrd more 1mportant 1mporter of coffee w1th1n the reglon 1s ﬁ;f: |

'volume of coffee 1mported 1nto that reglon in 1977 The

'“¢Western 1mports in 1977 The Federal Republlc of Germany

_'the Netherlands w1th a’ 7 4 per cent share.
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Western Europe is . followed by North Amerlca 1nsofar

7j as the 1mportatlon of coffee by reglon is concerned.1 Although

f*Western Europe, as a whole, is: the leadlng area 1n coffee

'mvlmportatlon, an examlnatlon of 1nd1v1dual countr;es shows

'that the Unlted States 1s Stlll by far the largest importer

of coffee although thls country s 1mports of the commodlty

fj are decllnlng. Over the perlod from 1967 to 1970 the

i Unlted States 1mported an- annual average of l 303 639 tons

-‘of coffee.~ ThlS represented 42 8 per cent of the world .
'v.volume of coffee 1mports durlng the perlod from 1967 to l970
:atBY 1977, the Unlted States share in the volume of world 2.5:1
;1mports had decllned to 29 5 per cent when the Unlted States
lmported an annual average of 912 706 tons of coffee. Canadavd
1mported_an annual.average of 82 628 tons durlng the perlod
ngrom 1967 to 1970. Thls repnesented a 2: 5 per cent share of

ffthe volume of world 1mports durlng the perlod from 1967 to~
1970, | “
| The contlnent of A51a as a whole 1s a mlhor 1mporter
_tof coffee, accountlng for only 6 8 per cent of the volume of
,world 1mports in 1977 Thls is. not surprlslng for mOSt of
the A51an countrles are tradltlonally *ea drlnkers., Never—”
-gtheless,‘a note has to be made about Japan s coffee 1mports '
hdurlng the perlod from 1967 to 1970 was 56 700 tons.“Byvf
:41977 the 1mports 1nto thls country had more than doubled-~:

-they had reached 133 919 tons by 1977.

e



'.[respectlvely.g

: Table 2 6 shows the value of world coffee 1mportS’

by the ma]or 1mport1ng countrles. Startlng from the year

“1975, there was a dramatlc 1ncrease 1n value of the volume

N 2

s of the world of coffee exported For 1nstance, between

,

the year 1975 and 1976 there was an ‘increase of 73 per o

'cent; Thls 1ncrease was due to prlce 1ncreases Whlch were

largely due to productlon falls in. Bra21l Frost damage

to the Bra2111an coffee ‘crops of 1975 were assoc1ated w1th

-a remarkable increase 1n world coffee prlces The New YOrk

Coffee Exchange recorded an- annual average prlce of 83 l

;U S cents per pound for Columblan varletles ‘in 1975, an -
:-i_lncrease‘of‘G 5 per cent over the prev1ous year. Thls‘f
'71ncrea51ng prlce trend contlnued through ‘1976 and 1977 when

\'annual average coffee prlces of 157 4 and 242. 5 u. S cents

per_pound were recorded at the Newﬂrork Qoffee”EXChange'for-A
the Columbian coffee varieties. HowéVer; in 1978 thls

upward trend was reversed The New York Coffee Exchange

' recorded annual average prices of Columblan varrﬂtles of

187 6 and 193 8 U, S cents per pound in- 1978 and 1979

-

Problems-fqr—axpgrting!CountrieS‘.:

( ‘
The fluctuations in priCbs‘whichtare.evident,forv

Co23.
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coffee is a major problem for exportlng countrles.1 Both

: short -run. and long-run CycllC fluctuatlons in prlces are v'

.event.' Major causes of these are. varlatlons 1n supply,
T e 1nelast1c supply, and 1nelast1c demand Varlatlons in

.vsupply are normally due to such natural forces such as
weather, frost and pests, though polltlcal dlsruptlons in -
produc1ng countrles have at times been a major contrlbutor.'

1 Seasonal prlce changes. for coffee are marked espec1ally in
Afrlcan countrles. In these countrles, the lack of storage .
fac111t1es and the need for cash by farmers lead to the crop
belng marketed at the tlme of harvest.f Be51des, the coffee . 4]

year ﬁbrmally beglns at approx1mate1y the same tlme among N

i . .
.«

B all Afrlcan countrles thus aggravatlng the seasonallty

é

Problem. S L ty‘d

. Price changes take tlme to 1nduce compensatlng
changes in- supply because of the unusual nature- of coffee )
trees-; they have a gestatlon perlod from two to four years.‘A‘

Thus prlce changes have a lagged effect on- supply  In ,

[ PO

addltlon on the: demand 51de, speculatlve acthltles from

: tlme to tlme appears to enhance prlce fluctuatlons. Forh‘

o,

1nstance, expected from damage 1n any. major supplylng country

1 The 51gn1f1cance of thls effect is exp11c1t1y dlscussed

in the Food and Agriculture: Organization of the Unlted
Nations (F.A.0.)., The World .Coffee Economy, Commodlty
Bullentin Series (C.B.S.) 'No.- 33, p. 194. Also quoted:
. is Paul Streeten and Dave Elson, Dlvers1f1cat10n and
Developmentu The Case for. Coffee, (New' York Praeger
Publlcatlon, 1971, p. 15, A

¥
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such as Bra21l may 1nfluence marketlng act1v1t1es to the

-~
/

poant that there are marked movements in pr1ces, Law notes
‘a case in p01nt ‘statlng that a rise to 75 U.S. .cents per
pound 1n 1974 from 65_.U,S. cents per pound ln 1976 was
>. partlally explalned by the non- reallzatlon of the antlc—
ipated major frost damage to coffee in Brazil
Prev1ous studles suggest that the demand for
hcoffee as for many other food crops is hlghly prlce 1nelast1c £
Hence a shlft 1n the supply .of coffee leads to more extreme
prlce fluctuatlons than 1f demand was relatlvely more prlce-'
»elastlc. Prlce fluctuatlons, are believed to translate 1nto
-fluctuatlons in the levels of 1ncome of major coffee exporters,
Aand thus 1nto thelr employment and general price levels The x;
‘study by Gerard Adams gt_gl., establlshed that fluctuat1ons
in the coffee market have magnified impacts on the varlables
of the Bra2111an economy.l However, MacBean and |

Baklsubramaryam argue otherw1se rr‘hey belleve that export

1nstab111ty may not be as harmful as has often been: stated 2
'“hNevertheless, the fluctuatibns in export earnlngs
_ ll Gerard F. Adams, Jene R.. Belirman, and’ Rlcmualdo A.
Rothdan, "Measurlng the Impact of Primary Commodity . .
Fluctuations. on: Economic Development- Coffee and o R ¢
Bra21l" Ameffcan Economlq Rev1ew, 69 (May, 1979
fp' 166.

For thls arg _ent see Alasdalr I MacBean and V. N
Baklsubramary m, Meeting the-Third Worild Challenge,'
(London: The/Macmillan Press for- the Trade Pollcy
Research Cepfre, 1978', pp 166-67. :
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in Uganda, usually leads to serious fluctuationS‘in GNPLl /2 ;

In general it is recognlzed that coffee expo rs_
'do'face an uncertaln marke¢ This uncertalnlty results from.
"'prlce fluctuatlons whlch may 1n ‘turn dlsrupt economlc develop—”
ment. As early as the heglnnlng of this century, Bra211

~
_instituted controls aimed at stablllzlng the coffee market

- These market stablllzatlon p011c1es 1n1t1aI}y—met with llttle

b

success. By the beglnnlng of World War 11, it becamevapparent"“
‘that 1f the "coffee ‘problem" was to be solved on a global }' .
baSlS, a wider effort by the produc1ng and consumlng countrles

was needed. - Thls search for a solutlon materlallzed in 1962 .

when the Internatlonal Coffee Agreement (I C. A ) was s1gned
' The International Coffee.Agreement3
. _ - -

-

Early efforts to control the world coffee economy

were applied at both natlonal and reglonal 1evels. Bra21l

s
<

. 4 . - f
‘>Alasda1r I. MacBean writing in 1966 concludes that domestlc'
 incomes of Uganda fluctuated in sympathy with export ‘earn-
ings. However, he could not draw the same conclusion about -
the link between” employment prices, = and export earhings
due to lack of data. Alasdalr I. MacBean, Export Instablllty

. ‘and “Economic Development, (Cambrldge Mass.,. Harvard , “e
Unlver51ty Press, 1966), p. 148. .

'For a discussion on this point see the’ follow1ng two!gooks-'f o
 William E. Haviland, International Commodity Agreeménts’, L
p. 12; and Alton D. Law, Internatlonal Commodity Agreements, 4”
p._ 40. . . L

'Thls section draws heav1ly on materlal presented by Bart }
- Flsher, The International Coffee. Agreement: A Study _»“
- in Coffee Dlplomacy, (New York Praeger Publlsher, 1972)
-PP. 13-14. . _
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was the flrst to attempt to buy up a- portlon of domestlc
'coffee under a reglonal "Volorlzatlon Scheme" The alm ‘of
this scheme was to increase coffee prlceS' |
| As Fisher notes, these schemes met with llmlted
. Success. Though worlad prlces 1ncreased this was temporary
since, as Flsher points out, new/plantlngs in states:other
than Sao ?aulo and‘in other countries elsewhere were encouraged.
Brazil next attempted a’ "permanent defence of coffee" whlch

--also met w1th dlfflcultles.1 Under this scheme, accordlng to

'Hav1land Brazil burnt bver ten billion pounas of green beans
3

e,

equivalent.?  This scheme was abandoned_ln 1937.

- "Renewed efforts to control’the,market for and’price

of coffee came durlng World War II when shortages of crops -

1nclud1ng coffee appeared. An Inter Amerlcan Coffee Agreement
\

was 51gned between Latln Amerlcan coffee produc1ng countrles

and ‘the Unlted States. This agreement was 51gned on November

28, 1940.4 The agreement was renewed from year to year until

1948.° S _

. ;) After‘World War II, many other coffee producers‘

'"initiated’%easures'aimed at‘seabilizing the local coffee

.l A |.

3 W1111am E. Hav1land InternationalHCommodity,Agreements,
S : '
20 e .
' Ibid., p. 14 o )
.i?.,Bart Flsher, The Internatlonal Coffee Agreement, p 15.
5

Wllllam E. Hav1land Internatlonal Commodlty Agreement, o
'p‘ 15‘ :'- . " . s «a

v o
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economy . For exampie, a scheme was started in Uganda whereby |
a fund was establlshed termed the "Coffee Prlce A531stance'
Fund"" This scheme was 1ntended to stablllze domestlc coffee

prices. Under the scheme the domestlc Price was kept falrly

constant and was lower than the world prlce. Thé main objectlve

was: that the funds in thé,Coffee Prlce A531stance Fund would
grow durlng boom years and decrease durlng slump years and
thus by stablllzlng prlces, would also help stabllze 1ncomes
accrulng to farmers -In practice funds such as" this also
served as tax1ng mechanlsm to tax earnlngs in this sector - -

of the Uganda économy.l Slmllar schemes were 1nst1tuted .in

West Africa w1th the similar objectlve of w1thhold1ng part of’

the farmers' 1ncomes in perlods of high prlces, to-supplement

.. these" 1n perlod of low prlces. These schemes, explalned
‘Bauer and Paish, v1rtually covered all agrlculture exports

notably cocoa, oil palm proauce, groundnuts, and cottOn.zf

The Latin American Coffee Agreement3
Asiexplained earlier, Brazilian efforts to control
- : , & N : . X . Lo

/ : .
1 For details on-the Coffee Price Assrstance Fund refer to
Ian LlVlngstone -and Henry W. Ord, Introduction to. Economics
- for East Afrlca (London Helnemann Educatlonal Books, 1968)
pp.. 155- 169C Lo _
2 For a dlscu551on and evaluatlon of the. performance of
these schemes.see Bauer, P.T. and Paish, F.W., "The .
Reduction of Fluctuatlons in. the Incomes of Primary
Producers", Economlc Journal Vol. LXIV (Dec. 1954),
: pPp. 757~ 764 S } ,
.. I3
3

,‘Bart'Flsher, The InternationalfCoffee Agreement, p. 23.

p7]

.&
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the coffee economy dld not - materlallze. As_avresult~as
Haviland notes' o
It - became: clear‘that'unllateral -action by a

country controlling over half of the world's \
supplies could moderate the- short-run market '

variations but could mot cope with the long-

' ‘run surpluses. Henoen}uif before World War II,

- Brazil gave up trying sirgle ha pedly to support
world prlces at the expensé& of her share of the

&

. . market, and then_the European market. was shut
. off by hostlles.l

tFollow1ng the abandonment of control‘by Brazil,
‘.on the 1n1t1at1ve of - the Unlted States, a coffee study group
- was formed The main alm of thlS group was to prov1dej B
"technlcal" as515tance about 1nternatlonal agreements.‘~

| Negotlatlons followed between Afrlcan coffee;
'produ01ng countrles and coffee produc1ng Latin Amerlcan
countries. Accordlng to Flsher,_these.negotlatlons fa;led‘
to reach~an agreement; The7Latin American agreement was then
~signed ‘instead.zv The main objectlve of thlS agreement
was to support the prlce of coffee. This was" to be achleved
| through the w1thhold1ng of a portlon of the 1958/59 exportable
productlon. (For 1nstance, Bra21l would w1thhold 40 per cent
Columbla 15 per. cent, and’ other countrles 19 per cent. ) In

‘addltlon,lBra21l was also to malntaln the "coffee defence" .

plan, whlle other countrles were to llmlt thelr exports to :

ke

_1 Wllllam E Hav1land Internatlonal Commodlty Agreements, p 14.;'
2 Bart Frsher, The Internatlonal Coffee Agreement, p. 23, |

nIbld., p. 23,
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‘traditronai,markets.h Insplte of. this agreement Flsher notes,f
all arablca prlces contlnued to decllne., Robustas also fell

_ promptlng the Afrlcans to take a second look at. Internatlonall.'
Agreements"‘l Hence the 51gn1ng ‘of the agreement 1n September,
1959 whlch 1ncluded Portuguese colonles 1n Afrlca such as’
Angola, Cameroun,and Togo. Moreover the Brltlsh and Belglans'
expressed moral support for the agreement

‘ The 1959 agreement covered a w1de spectrum of

features:e export quotas, marketlng, promotlon, new markets,-

| and admlnlstratlon.2 Commentators, 1nclud1ng Bart Flsher, p

,note, in retrospect two major problems w1th the agreement

? Flrst the annual coffee quotas under the agreement were - too ;

Alarge, and second export controls 1mposed under the agreement |

did no work effectlvely.Q' evertheless, the agreement was

rev1ewed in 1960. The 1960'agreement also 1ncluded the

l

Unlted Klngdom (on behalf of Kenya, Tanganylka, and Uganda)

,among\;tsbmembers, 1n addltlon to Camer un, ogo, and:the

Latin American countrles,"3

'-InternationaluCoffee-Agre ent, 1962. .

The Internatlonal Coffee Agreement was 51gned 1n’5:7
0.1962 ThlS agreement 1ncluded both produc1ng and lmportlng
> nations,,.It was prepared by the coffee study group and then

adopted by the. Unlted Natlons 1n the same year.‘

1 ibid., p. 26,
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The stated obJectlves of the 1962 Internatlonal

Coffee Agreement were-l

o

1) -To achleve a reasonable balance between supply
-and demand on a basis which would. ensure = . -
adequate supplies of coffee to consumers and
" markets’ for coffee to . producers at equitable:
prices; and ‘which, ‘would ‘bring -about long-term. )
SN equilibrium between productlon and consumptlon,
-2 0 To. -alleviate the sserious hardshlps caused by
‘ burdensome surpluses and excessive: fluctuatlons
in the prices of- coffee to ‘the detrlment of
B - both consumers and - producers-~,'”- :
3)  To contribute to the development of productlve
S rekources and to the. promotion and maintenance
. of employment and incomes in. the. member _ S -
vfcountrles, thereby helplng to brlng about T
fair wages, higher 11v1ng standards and IR
better worklng condltlons,
4) To assist in- 1ncrea51ng the purcha51ng power
- - of. the coffee exporting. .countries by keeplng
prices at equltable levels and by 1ncrea51ng
consumptlon,_.i
. .5) " To. -encourage the. consumptlon of coffee by
S ‘every p0551ble means;. and, -
6).  In- general “in recognition of. the relatlonshlp
. of the trade in ' coffée to the economic stablllty
"of the markets for 1ndustr1al products, to
‘further 1nternatlonal co- operatlon in. connectlon
w1th world coffee problems. S T

,‘Thls agreement came 1nto force 1n the same year.‘t
hPrlces rose sharply 1n 1963 and 1964 » However, the exact
o causal relatlonshlp is 1n questlon as 1nd1cated by Law 2

“Law quotes Irv1ng and Flsher among authors who thought that o

1 Wllllam E. Hav1land Internatlonal-Commodity'ggreeméﬁtsLﬂ‘;f
P 15 TR 'J J‘J, . ," 4_‘m:f~ . '“; . 8

A Rev;ew Article”, Inter American Economic . Affairs,.
Vol. 27 No. 1 (Summer, 1973}, p..78

~_.¢»,z‘vv,_»'_au,ff,_f : _“Togig;ii;n.y,?ic?eu

o

Alton D Law,.”Coffee.kstructure, Control and Development-> _1'



5the rise 1n prlces was dlrectly due to frost damage rather -
wthan to the Internatlonal Coffee Agreement » Thomas Geer

:fls among the authors who concludes otherwxse._7Law;qnotesf~;:e
:f:Geer: . 0 _,“j~x" "hgff: 'LCgf"f vh;ff‘atffgnl:.g'ti;f;}l‘
'ﬁ;.; fhe hlstory of the‘1964 orlce‘lncrease
is-a case in p01nt. At that time ‘Brazil-did

‘not fulfill its. quota: obllgatlon 1ngrder to
raise the average lndlcator prlce "

‘.International Coffee7Agreement(;1962}'fAbpraisalf:F;.f

There are opposang v1ews as regards the‘success.
gof the 1962 Internatlonal Coffee Agreement Flsher and Geer-;ffij,f
'suggest that w1th the agreement, the prlces of coffee were /_}{f-7
imalntalned above the 1962 level w1th 11ttle 1nstab111ty.,e
‘AHowever, Law dlsputes thls conclu51on, and 1nstead p01nts
‘~out that prlce records show that prlce 1nstab111ty was at
least 50 per cent greater w1th the Internatlonal Coffee S
3 < J

Agreement controls than w1thout.2f Nevertheless,,Law agrees

-

-,w1th MacAvgg s estlmates that over $600 mllllon a year was
. transferred to developlng countrles . 3 ; B .: B :1;‘ | v S

S The 1962 Internatlonal Coffee Agreement was renewed

c for a further flve year perlod 1n 1968 Prlces rose sharply ffg}ﬁV“

AAn- 1970 and in 1972. These rlses ln prlces, among other

TLSee Ibld., p. 78.g‘ﬂ-'




3efnfth1ngs, led to dlscontent by 1mport1ng countrles w1th the 1fr5:

»ffnatlons de51red llghter restrlctlons under the agreement

-_in51972 .an: 1nter1m agrehwl

AENEE 34l

Unworklngs °f<E2§ agreement.; Further some of the produc1ng |

v

'f,lBoth of these features led to the collapse of the agreement

'nghe'InternationalfCofﬁeerﬁgreeméntj719757ﬂ5-:“”

Follow1ng beﬁcollapsehof;thelIQﬁéfagreement?inff*"' e

t.was entered 1nto 1n 1973.5 Thlszif{

L ;*1nter1m agreeme t d1d not however, contaln any economlc"f73

"7hfmater1allze until 1975 l ThlS agreement was to extend

A.v%i“

':rprov151ons.; A new agreement w1th such prov1510ns dld not fl?f-ﬁ*tnlv

’f{ffor a perlod of 51x years beglnnlng ln 1976

For more detalls concernln ,the_1975 I C A., see Shamsher
- Slngh et al., Cdffee, Tea, and Cocoa, p. 48.,, i
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. CHAPTER III.
.”?HEfDEMANDzEOR;Cofngu*
: A brlef rev1ew of the major studles of the demand
for coffee 1n the Unlted States and Canada 1s glven i the

‘s;flrst part of thlS chapter. A dlscu551on of the analysxs of

'»_?thls study 1s then glven. The varlables chosen, the data

';“sources, and the llmltatlons of the data are outllned.. The

Vchapter concludes w1th a dlscuSSLOn,of the estlmatlng models

. and the method of a:naIYSJ.S. .

i‘Rev1ew of theratur__;fcthe Demand for

Coffee and EVldence ‘r:fffffrf‘7

“f*Thls sectlon presents a dlscu551on of some 11teratureh"”
‘*fand ev1dence on the demand for coffee 1n both the Unlted States;€3fj,
jpfand Canada.n The flrst part of the rev1ew dqals w1th the Unltedpiyt

'flStates and second part W\th Canada."[;j‘fi”'

 studies of the Demana *f_af.: Cottee in ;-t'ne- nited ;s.,ta.tgs' L

Varlous studles of the demand for coffee ln the

'tﬁ@Unlted States were undertaken after the second Wbrld War. {f{’xﬁﬂbud

A?sThese 1nclude a study by_Daly1

and one by the Unlted States':

'TQfDepartment of Commerce, Bus1ness and Defence Service

1 Daly, F Rex,r"Coffee Consumptlon and"]rlces 1n the U S.;.f
égrlcultural Economlcs Research 10 (July, 1958) pp. 61 7ly
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“”';Admlnlstratlon.l These two studles,-using time"séries~data}ﬂ5

-55h1nd1cated that the lncome elast1c1ty of demand for coffee 1n

A

:n15the Unlted states whale pOS1t1ve was slightly lower than 1t fl”a.\

>

-

Afiihad beeﬁédurlng the earller 1nterwar perlod ﬁhey both
suggested plau51ble reasons for that decllne i
‘Elast1c1ty of demand. One reason was the changed age of 3
7fdlstr1but10n of the populatLOn ln the post—war perlod fih#ffﬁ
ifirelatlve proportlon of chlldren had 1ncreased Such a change
.,1n age - dlstrlbutlon 1s 1mpdrtant 1n that coffee drlnklng 1sif
inegllglble among chlldren and small among teenagers.g Second

ﬁﬁﬁthererhad been a remarkable 1ncrease 1n the consumptlon of

‘if_flnstant coffee whlch uses less green coffee beans than does

:ﬂfiregular coffee. Thlrd there was a steadlly rlslng extractlonntl

'f rate of 1nstant coffee from a glven amount of green coffee o

A study by Lovasy2 publlshed 1n 1967 estlmated a

n the 1ncome‘w .

e T

Dpnegatlve 1ncome elast1c1ty of demand for coffee 1n the Unlted 1fp“;

-;fStates. Lovasy concluded that the negatlve 1ncome elast1c1ty*'-*"

‘.of demand was because a saturatlon level of consumptlon for

f“the commodlty had been reached 3 L

U s. Dept. of Commerce; Bu81ness and Defence Servxce ,”'
”;a fAdmlnistratlon, ‘Coffee. Consumptlon 1n the Unlted States,,
;[,ﬁg1920 65 Washlngton, D C., 1961.54 : D . ‘
”g{jG Lovasy, Development of U s Coffee Consumptlon Analy51sﬁ75”
_‘ﬁ;and Forecast, Economic: -Dept. Working Paper, No. 9, R
'«f;}Internatlonal Bank for Reconstfuctlon and Development, :,ATH'»T
f[November, 1967 R AR . o . . o

3 Ibld., p. 24,
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| of demand varled from'—O 10 to -0 18

3;Government Prlntlng Offlce,,March 1973' PR

Analysrs by 'I'J.mmsl on data for the Unlted States

for the perlod from 1952 to 1965 also reached a %anlu51on

that the negatlve 1ncome elastlcity of demand for coffee 1n

the Unlted States was because the saturatlon level for the }f

'ﬂ‘commodlty had been reached ThlS study postulated that the

per caplta consumptlon of coffee was dependent on coffee prlces, ’
the retall prlces of major substltutes (such as tea.and cocoa)
and tlme (as a. proxy for "trend factors")’ The estlmates of:'f'w

1ncome elast1c1ty of demand from thls study carrled a negatlve"

.'_Slgn. These estlmates of’lncome elast1c1ty of demand ranged

from -0 13 to -0 53 and the estlmates of own—prlce elast1c1ty s
When Tlmms used per caplta consumptlon of llquld
coffee lnstead of the green bean equVg!Ent data as the

dependent varlable, thls resulted 1n even lower estimates fb"

o~ ._.,)

- of both anome and prlce elast1c1t1es of demand Tlmms argued;b

that thls 1nd1catlon of reduced c0nsumer sen51t1v1ty to coffeef:(_od

\\prlces was due to ‘the 1nteractlon of many forces.» He noted

t t there had been an annual average decllne 1n the per

'n caplta consumptlon of coffee of Q 4 per cent for the perlod

from l952 to 1965 whlle real per caplta conSumer expendltures

on all 1tems had 1ncreased by 2 2 per cent and real coffee

prlces per kllogram had decllned by 4. 4 per cent At the same fhifg

Danlel E Tlmms, World
:‘w1th Em‘ha51s on: Trade .for . ess . Developed: Countrles,:g,a
-Foreign Agricultural’ Economlc Report No..86 Unlted States

/

Demand Pros.ects for Coffee in” 1980 _?”A




| "ﬁdfiasg :
'ftlme, there had been a Shlft ln tastes towards a more
‘m:watery brew and an: 1ncreased use of solubles._ Further more,vv
:?he suggested consumptlon of coffee mlght have reached-
”f,'phy51cal saturatlon 1evels in both green bean equlvalent and
411qu1d terms.” Tlmms drew a general conclu51on that consumptlon
’fof coffee 1n both green bean equlvalent and llquld terms was.
'inot beang replaced hy other beverages._'v ,'
| ,' f Another study that 1nvest1gated the demand for |
hﬂ;{coffee 1n the Unlted States was that by" Parlkh l‘ Parlkh,_p:"
:}'hYpothe31zed that total annual coffee consumptlon 1s7aistable -
:functlon of 1ncome and that varlatlons 1n lmportsvof coffee ;‘
xvf_are largely due to varlatlons 1n 1nventory dem nd for thls
T»commodlty. The estlmated own—prlce elast1c1ty of demand was
a'{;;;v-o 32 2 Further 1nvestlgat1o; by Parlkh u51ng the Houthakker‘t-
Aa’;and Taylor Model ylelded own-prlce elast1c1ty of demand of :

'f_; ~0 22 (from the unadjusted data serles) and —0 42 for season-"‘

ally adjusted data.,“ j( _fj,’v ";;j‘ ;f_ ’ o '”' -‘””_m"]f'-

A 51m11ar study by Gray was publlshed ln 1971
Gray concurred w1th earller researchers that own-prlce and vf

'Qlilncome Varlables had a llmlted 1nf1uence 1n explalnlng the

?4@7.

Parlkh "Unlted States, European and World Demand
v:;mAﬁ_Functlons for Coffee“, American Journal of Agricultural = '
u“-,;«gEconomlcs, Vol 55 No.,\ (August, 1973), pp._490 494 ’;‘;-

{szgrbrd., p- 490 | i . T
N Lo v : ,g!_.

g;ﬁ;Ibld., p. 491 o

4

3 a,Frederlck D Gray, "The Down trend 1n U S Coffee Consump—:~
.o tion™, United States Department ‘of Agrlculture, Natlonal g
o Food: Sltuatlon, ‘Economic ‘Research’ Service of U 8. D. A, po
"l~g.gN F S 138 November, 1971.-~,.,. : T




downward trend in coffee consumptlon. He attempted to

1nvest1gate the 1nfluence of other factors such as. the
eff1c1ency of extractlon, the consumptlon of 1nstant coffee,

and’the estlmated use of robusta* The estlmated model 1n 1ts“j

llnear form was
oy IS ) R k »; o ] : . ) - oo
AU o :;‘ o S ‘ - : ."-. : o
Q. = 26.8 -~ 0.185Y e‘O;OlGth.};QSZI*f 0;081C

ERN

o,
‘ﬂ :

1, ;ﬁhére ;h annual per caplta consumptlon of regular coffee,,.h

o green ba51s, 1n pounds,_ | | .. .
f_ry élshare of the Unlted States populatlon under :f;

'Q,n,jlf', age 25- | | o | S

reta11 prlce of roasted coffee, BLS, lndex

g
. ".

(1967 ¥319013h5 ijjk; ,TJJ-’af'".j ‘ﬁ:*fV“;

‘a

.

per caplta consumptlon of 1nstant coffee,l e
green ba51s, pounds"
e = estlmated robusta coffee use in regular coffee,,*‘ R

per cent.

_ _ L L , . \‘-f s
'fThe estlmated prlce elastic1ty of demand Was -0 14 whlch was ft'

s fessentlally con51stent w1th the flndlngs of other studles.% ;fwf;"

”’,However, the other varlables 1ncluded ;n the model were not

4f‘:31gn1f1cant1y dlfferent from zero., Gray, drew a tentatlve _ i‘l"'

vconclu31on that lncreased use of robusta 1n regular coffee SRR P

“-and thE'change 1n flavour dld contrlbute to the decllne in: the j..ﬂ

Tflz‘ o
’  3tudy._» e e T L e .
i t*’\*f*iﬂf“fosﬂ*fth?'hff**tl

“The income elastrcxty'of;démandfwas{noifreportedfinfqrayfs“f]ﬂfff'



e

*thls study was to 1nvest1gate the relatlonshlps among the ’ _ ERER

",prlces by varletles. A nine equatlon model of the Unlted

T ‘ » - o : o : ,v"'_ v
. e . . . . : \—

A study hy Abaelu and Manderscheld took a dlfferent

lu-yapproach from the studles so far rev1ewed.l The focus was on

'fcoffee varletles rather than coffee in- general. The aim of

._major ‘coffee varletles traded 1nternatlonally (robustas,

Aarablcas,‘and bra21ls) and the factors 1nfluenc1ng coffee

o

"States coffee market was constructed : ThlS 1nc1uded impozrt

_ demand export supply and stock demand %unctlons descrlblng -faﬂ/)”

B

‘the structural mechanlsm underlylng the market for each of

fthe three, coffee varletles, A dlsaggregatlon of coffee was .

[

E done because 1t was felt that there were 51gn1f1cant économlcv

BRY \a

:dlfferences among the varletles of coﬁfee.

—

ThlS study ylelded 1ncome elast1c1ty of demand

'_5 estlmates of- 2 56 -l 12 and —0 55 for mllds, braz1ls, and

8

-robustas respectlvely. The estlmated own—prlce elast1c1t1es

of demand were «5.55, -4, 76 and*—2 77 for the mllds, brales,»'

' and robustas in that order. On the ba51s of these results,

the authors drew a tentatlve conclu51on that premlum coffee '

: }Ellds) 1s a normal good 1n the Unlted States, whereas the
.non-premlum varletles such as robustas are 1nferlor good;
‘Abaelu and Manderscheld stated "other relevant factors remaln—
, :flng constant further growth in the U S. per caplta dlsposable_'h

ffxncome should boost the demand for mllds 1n ‘the Unlted States" 2

oy

ﬁJohn Nduka Abaelu and Lester V Manderscheld ~"U S Import
' Demand-. for Green ' Coffee by Variety™, Amerlcan Journal of
vEconomlcs,~Vol 50 No 1 (1968) PP.v232 242 , )

: Ibld., P 240.,
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ThlS tentatlve conc1u51on was latter questloned by
‘Jehn Hughes. Hughes was.- not satlsfied w1th the methodology o

used by Abaelu and Manderscheld l HlS maln objectlons were,’
. A ]

flrst, ﬁhat the categorles used to represent varletles weie

~not representatlve of the groups.2 Second, he argued that
. .
the 1ncome coefflélent estlmates assoc1ated w1th the columblan
. 2 ‘ .
mllds were not hlghly statlstlcally 51gn1f1cant to warrant

A

jthe concluSLOn drawn Hughes stated "The c1ted ev1dence from d
‘lvthe columblan mllds equatlon is not persua51ve, the 1ncome o e

Q

N coeff1c1ent belng p051t1ve but no - largerothan 1ts standard
‘ Another study that 1nvest1gated the demand for’ coffee
_among other commodltles in - the Unlted States was by George .
and Klng. George Lnd King reported the lncome elast1c1ty of -
'demand for coffee as -0, 947 5 They prOJected that that expendl-r_b
bture on beverages (coffee and soup) would increase by 11 4 by

1980 over the perlod 1962-1966.5 - -
e ‘/»"i R ’

: John J. Hughes "U S. Import Demand for Green Coffee by
ﬂVarlety Comment"; Amerlcan Journal of Economlcs, Vol 51
(1969) PP. 926-928., -

o -

. bld., pp.»926 927 briefly discusses,thesexcategories};
O A RN

o % S. George and G.A, 'King, Consumer Demand: for “Food ' Commodltlesf.f
-/' , ‘ln the United States with Projections for 1980, ~'California -
Glamn;nl Foundatlon,Monograph NuMber 26 March, 1971. '

oln

. Ibid., P 70., . ',f,,,_';»:ziv ;'_'-'-;»
‘Ibld,,,p@'1065;v |
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“ 5 :‘ . . "‘ " .. . . .l . | . e - ' N ,‘ . . ) - - o
_ . . Studies of the Demand for COffee in Canada

Two studles which present estimates of the elastlc—
1t1es of demand for coffee in Canada are rev1ewed here. .The

‘studles were those undertaken by Beckfordl and by Tlmms.Q'

ra

Both authors concur on one p01nt——that per caplta consumptlon

L of coffee 1n Canada had been 1ncrea51ng rather than decrea51ng

B r L4

ias was thegcase Wlth the Unlted States. "As Timms noted'

' "Canadlan per caplta consumptlon has been 1ncrea51ng steadlly

XE

durlng the post War II perlod and has more than doubled since

the" war".%‘ ThlS tendency has contlnued Canadlan per caplta

)

consumptlon of coffee 1ncreased by 35 5 per cent over the

Coy Q(l.
Loy

study perlod (1955 1977), and by 8 04 per cent since. the :
4

. report of Tlmms' study.p
| | - Beckford examlned'the demand for varlous agrlcultural
: commodltles ln Canada. durlng the perlod fron f§26 to 1962. _ In
cegard to coffee, he estlmated «an 1ncome<elast1c1ty of demand -
of 0. 227 and an own-prlce elast1c1ty of -0 277 'Both estlmatese_
were 81gn1f1cant at the 1 per cent level. From these results'
Beckford concluded that coffee consumptlon in Canada 1ncreases

. as reai dlsposable 1ncome lncreases. The estlma/Ed coeff1c1ents."

S representlng cross-prlce elastlcrtles (coffee-tea) were not:

B
"“‘, . . ! T EIIN . P . .
: o

,“,.QMascell Leornard Beckford, "Demand Analys1s for Selected
»*;“jAgrlcultural Cdmmodltles, Canada..1926-62", Ph.D. The51s,
, -+ . Paculty og Graduate Studles and Research, The Unlver51ty
IRRENE I -2 3 Manltoba, Wlnnlpeg,”7964 T .
t 2

"tergiﬂbaplel E. Tlmms, World Demand for COffee, 1980, pp. 45 46‘:;5fng
Ibi ﬁ_p“*42 See also Beckford "Demand Analysxs" p. 117. Alﬁ%f?if

:‘FGSee'TablepD 1n.the Appendlxvf},;;fjfn}tlg;ff},lf%f




Tlmms' udy covered the period: from 1952 to 1965
In reference to Canada, Tlmms estlmates of own- prlce
kelast1c1ty of demand ranged from -0. 15 to —0 40 and hls-
estlmates of 1ncome elast1c1ty of demand ranged from 0.82 to
1. 77.< The own;prlce elasticity of demand estlmates were thus
‘generally con51stent.W1th those estlmated by Beckford.y Tlmmsf
estlmates of 1ncome elastfc1ty, though p051t1ve, are hlgher
than those estlmated by Beckford. Thus whereas the ev1dence
from the prev1ous studles on the Unlted States data suggests{b
“that ln that country coffee is inferior, ln Canada, 1t"seemsﬁ
'~ to be a normal good.‘ |

e In regard to the estlmates\of own—prlce elast1c1ty
for coffee in Canada, both the studles by Beckford and by
" Timms suggest that the magn‘tude of the prlce elastlcxty of

4 S
_demand is. relatlvely small i

in the real prlce of coffee ‘not .qz ly i y ce'coffee

' consumptlon 1n the country o] th basis of these- estlmated

[

-elast1c1t1es, Tlmms concluded that future demand for coffee

in Canada will be affected more by growth 1n 1ncome than by

.
B . . . . o

: changes in prlces. ,.I

R f';» ;’?‘ fTheTbata;‘~Canadah'
' ' ‘ P "': R u,"t; ,‘,n,.f» . : .
‘ For the analy51s of the demand for coffee 1n Canada,

‘-:the data used in” the study were obtaLned from publlshed '

- .
Ta ©




SOurces. Data on natlonal dlsposable 1ncome were obtalned

from Statlstlcs Canada, Natlonal accounts, Income and

v

"Expendlture, cat No._13 201 The same source glves estlmates

on populatlon levels in Canada. The wholesale prlces of cfffee,

o, .

cocoa, and tea 1n Canada are obtalned from Internétlonal

o

.Flnan01a1 Statlstlcs, (Washlngton, D. C.. Internatlonal Monetary

>
Fund) Data on’ average annual per caplta consumptlon of . coffee

-1n Canada are presented by Zuhalr A Hassan and Danrel
Karamchandalrl, Handbook of Food Expendltures, Prlces, and R

e

Consumptlon (Ottawa. Informatlon D1v151on Agrlculture Capada,,,

‘“March 1979) f The same source glvés the consumer pr1ce 1ndex '

'and the sublndlces for 1nd1v1dua1 selected commodltles 1nclud-

f ing coffee, tea, and sugar.‘*i ‘i?-A'

”_“TheﬂData:"The‘United States'd

The data used in the ana1y51s of the demand for |

, coffee in the Unlted States were obtalned from publlshed

»

'sources. Data on per caplta consumptlon of coffee, and total

consumptlon of coffee are from Statlstrcal Abstract of the

Unlted States, publlshed by the Unlted States Department of

_Commerce., The same source glves data on total annual >

v’

-populatlon levels 1n the Unlted States, annual dlsposable

'lencome, and the average annual retall prlces of coffee, tea,

and sugar.‘ Average annual wholesale prlces oﬁ cocoa, coﬁfee, .

'and ‘tea are’ obtalned from varlous lssues of Intefhatlonal

;Internatmonal

rFlnanc1a1 Statlstlcs, (Washlngton, D C f

.Monetary Fund). %_




o)

s

. Some’ ProbTems in,ﬁsing'Timeﬂseries]Data o

In analysfbg t;me serles data, the researcher
normally assumes that the errors assoc1ated w1th observatlons are

1ndependent of each other. When thlS is not the case,_that

' 113, when autocorrelatlon has occurred the 1nterpretatlon

. 1
.,-.serlal correlatlon. ‘ P031t1ve correlatlon 1s assoc1ated

: of results 1s very dlfflcult The problem of" autocorrelatlon
a‘can be detected by the well known and W1de1y used Durbln—"‘
pWatson (D W.) test Thls test 1nvolves the calculatlon of the f:.
D, W varlable. The acceptable calculated D W varlable |
fvshould be close to 2 thls would 1mply that there 1s no -

A\ :
: with the D'W statlstlc values whlch are 51gn1f1cantly below

”"'_2 whereas negatlve serlal correlatlon 1s assoc1ated Wlth

'TD W values 51gn1f1cantly above 2 In addltlon there 1s:a’
”'reglon of 1ndeterm1nancy where D W statlstlc values 11es
>vbetween d and d 2 Two w1dely used methods to correct for
h{serlal correlatlon are those of Cochrane—Orcutt and Hlldreth— o

tLu. The former was utlllzed in thls study as dlctated by

’nf_the computer package used (T S P. )

Multlcolllnearltyls another problem frequently jf.
u'encountered w1th analys1s ofttlme serles data., ThlS problem
"jexlsts when two or more theoretlcally 1ndependent varlables

;fThe terms serlal correlatlon andﬁa££a¢6r¢eléti§q}3fegﬁésafﬁffx”“*'
41nterchangeably.:- SR e e R e,

i ,‘For mathematlcal derlvatlons and explanatlons, see, ..-~T**

,..j~{ﬁRobert S..Plndyck, and Dan1e1 L. ‘Rubinfeld, Econometrlc

‘_]-Q*Models .and Economlc Forecasts, New York MacGraw Hlll
‘,§¢}Boof’Company,'h _ 14 .0




_are 51§n1f1oantly correlatedv_‘In‘thls.casef 1t becomes“
hhdlfflcult to lnterprete the strength or weakness of the ”
ftueffects of the varlables 1nc1uded in the model as- 1ndependent id:';
vr;varlables. AL frequently used method to detect thel'- | |
ijproblem 1s to apply a. smmple test of correlatlon on the
'5-‘supposed1y 1ndependent varlables._ A 51mp1e correlatlon‘
.coeff1c1ent value whlch dev1ates from zero 1nd1cates the
.‘presence of multloolllnearlty.. When thlS 1s the case,»one
::of the varlables conSLdered to be of least relevance to thetj,
:V;model 1s dropped Thls requlres a prlorl knowledge on the}hff
1

i-varlaﬁles used However, as Harnet and Murphy note,
7

°;fls not the most efflclent way of treatlng thls problem.'f7ii'-7

thls

f\_

’:uixDrOPPlng the varlable could leave the model unrepresentatlvebﬁ a

’of the exlstlng relatlonshlps. In other words, dropplng
‘gh,the varlable may 1ntroduce a spififlcatlon blas.~¢mifﬁj”

L3

-

e "i*r,hé,_ -’Maaglg._ ;P’ofstﬁ-ié“féd’ in v' th‘é l Study L
The models were selected for use on the basxs of L

the theory of demand and also on the ba51s of con51stency
‘rg{w1thA31m11ar studles 1n thls fleld. The theory of demand
{*suggests that for an 1nd1v1dual the quantlty demanded or con-yfiy,,~:‘
| '7

¢7sumed depends upon the prlce of that good and the prlces of

'41

D L Harnet and J L Murphy,,Introductory Statlstlcgl
'Anal»sls, (Callfornla'




other related goods.as well as on the 1nd1v1duals'3?;{
~dlsposable lncome.” An aggregate market demand canl
be derlved from the 1nd1v1dual demand curves;;pyi _ _
Slngle equatlon models are postulated and are tested usxng
least squares technf&ues 1n thls study., As Foote notes, thlsn“
I method of analys;s produces coeff1c1ents that can be used RS
' to derlve estlmates that are statlstlcally 51gn1f1cant.21vh{ﬁdh:

ddltlonal support for the use of the 51ngle equatlons 1nsteadfj”*?"u“

: of 51mu1taneous equatlons can be found 1n the works of the }]T‘“T""

‘ authorltles such as Fox3'and Worklng.é Fox 1lsts four y_.;w

' g e
Questlons Whlch a Egsearcher must prov1de answers to before S

he dec1des whlch approach 1s approprlate to hlS work These

four Questlons are as follows-ihhi L N-@.r ; Clo |

kf'(lxprs supply of th glven commodlty affected by currentﬂzﬁihfgﬁ
, i;?prlce? , S L PR PRI :
‘CZYi.Is consumptlon ofbalclven commodlty slgnlfrcantly

"]affected by current prlce or by the demand for o

b._ifexport?
E 1 ','H A. John Green, Consumer Theory, (London.- TheMacM:Lllan
“_:.Press Ltd,, 1978), PP.2136-146._ ,.,A_ ‘;gk"“‘_f _A“ :
‘sZFLRlchard J Foote, Analytlcal Tools for Studylng Demand
.. -and Price Structure, Agriculture -Handbook No. 146, L EI AT
_”j:.(Washlngton, D.C.,. United States Department of Agrlculture,gjﬁ“~
_ﬂgijAugust, 1958), p. 58.;‘;: :_,,_3 '.' o s A“””
,53VﬂK1A. Fox, The Analysrs of Demand for Farm Products, Uhlted
.. States Department of Agriculture Technlcal Bulletln No. -
;4”w1081 (Washlngton, D. C..:U_S D A.,.May,r

1;'ng J. WOrklng T"Progress ln,the Studygof Demand forfFarm _
“;f;~,Products", Journal of;Farm Economlcs, Vol 37 (December, :




f:(j{tgis consumer 1ncome 51gn1f1cantly affected by changes

blv;ln prlce or by the demand for export storage’

'l'(q)jgxs the supply or any competltlve commodlty affected “}f:ﬁ;
‘h**_m“;“mby the current prlce of the glven commodltyonlpﬂT[wV'*‘
'If each of these four questlons could be answered

elfln the negatlve, statlstlcal demand functlon fltted by least

'fj‘squares should approxlmate the "tlme" or structural demand 5”f'

‘”~Qv;these questlons, Fox suggests that 1t may be necessary to 5;5

yffh“iappear to be negatlve.%, As explalned earller coffee has a»jf;fruxd~
""V,flong gestatlon perlod of about 2 to 4 Years from tlme of

l"f-plantlng to the tlme of the flrst harvest.; Thus’

et from North Amerlca.:z

'ffgpto explaln the extent of varlatlon 1n average annual total

Ff;functlon.i If an analyst has serlous reservatlons on any of

ffflt data u51ng 51mu1taneous equatlons..jgygjw,;.p*

The answers to these questlons as applled to coffee ;

._,o N

"fiprlces do not 51gn1flcantly affect the supply of coffeeiijy'ﬁjb
i "

: fextent of consumptlon and storage may be affected by the Prlce SRR

“of coffee but there is no demand for the export of coffee

'vf'::' T

Be51des, consumer 1ncomes are not affected

]jtby changes 1n the prlces or the consumptlon of coffee.fhi't_f

ffon the bas1s outllned above, the use of slngle equatlonbmedels

A K A. Fox, Demand for Farm Products} pp. 11 14.;;““'h

The 1deas for the followxng sectlon were obtalned from
=u;,N E. Sackey,."Ana1y51s -of . the demand forcocoa in Canada.
ST ands the United-States,.-1950- 1972“; Department of ‘Rural

”"Q;*Economy Alberta._ Unpubllshed Thes S, 1976, 270 e




’jﬁfa“fand per caplta consumptlon of coffee ln both the Unlted States

”lﬁbdtotal consumptlon of coffee were

"*f?fand total consumptlon of coffee._ In some llmlted cases,

g e :

;fV*'and Canada appears to—be approprlate here. Moreover, Worklng s ffu}f}
' . , - i

'°7fowork models suggests that the use of smmultaneous equatlon fff

(N

lltln explalnlng the varlatlon 1n the dependent varlable may not

f*ﬂiSLgnlf;cantly add to the quallty of the analy81s. Worklng -
}];argues that 51multaneous equatlons do not necessarlly prov1de ;n

rfj”rellable demand elast1c1t1es 1n a majorlty of cases.;uu*"
”fﬁ{: In llne w1th the above theoretlcal framework smngle~a

- equatlon models were formulated Per caplta 'gonsumptlon and

;Ton51dered as alternaé&ve

-~~

f:dependent varlables.} Personal dlsposable 1ncomes and popula—i;fﬁf

h”ﬁgqtlon 1evels were proposed as 1mportant demand shlfters.u The

?f;prlces of related commodltles such as tea, cocoa, and sugar

":”were also con31dered to explaln the varlatlon 1n per caplta

TR

-Hltlme was taken as a proxy for changes 1n tastes and preferences.ffﬁfdf;

’fngll models are fltted separately for Canada and for the Unlted

‘:5fffstates over the perlod from 1955 to 1972.v The 51ngle equatlon f7j'.'k
. 11 i .
'[models were tested 1n both llnear and 1ogar1thm1c forms.g

| ﬁoae.is-:‘fikdfinuliarﬁg_d ,,:-j_ft_éf.i'dﬁ‘ité’df s éaf:ejs-, T

The follow1ng models Were tested“u51ng the T S P'.Prw‘h‘

program.2\ The prlce and 1ncome varlables, as noted below,.,,fﬂkf'*

TfEHJ Worklng, "Progress 1n.the Study of Demandsfor Farm Pro-
';ducts“ Journal of Eqrm Economlcs, Vol _37 (Dec. 1955) p. 971

iJ P Chenler (ed ), T1me Serles Rrocessor, Computlng
“Serv1cej Reference Manual* 4, Universxty of Alberta, June,'
1978, R _ : DRSO




| “,___f‘ 50 p

were fltted 1n real termé by deflatlng the nominal serles by

the approprlate 1nd1ces.w The models were also rerun on the

L undeflated prlce and 1ncome\§€ta. R*'QF.’*' s

. Thls model postulated that year to year Varla_!“*”"

tlonaln the consumptlon of coffee (1n per caplta terms) PRE AT

.... ¥ : ;_,%’5;?
ls explalned by thedprlce of coffee and by 1ncome expressed e
1“ real terms._ The model ln 1ts llnear form ls as follows-w“t”ﬁ'

L;L annual\ghftcaplta consumptlon of coffee (ln

. at the New York Coffés and Sugar exchange

(U.5. dollars per 100 pounds);

fadiigié)iﬁtf;f

~ where ‘the variables are as defined above. '

L ey




Cosn

Cpeaiy

Thls model Postulated that the annual varla-afﬁfﬁﬂ?ff:7’ﬂ
A"{'rtlon 1n the consumptlon of coffee (ln per caplta terms)
'foﬂgls explalned by the real prlces of coffee and cocoa and by |

ffper caplta inc0me.f The model 1n 1ts llnear form 1s as follows-‘}"i-ﬁ'-"T

'"?fwhétgj“Ljaﬁ—',-pé}ffand{§$lare~és9d¢iinéa%§b¢Véaﬁzﬁf*-**

f;real average annual wholesale prices of cocoa

R
il

'557fg3':fﬁ“:.fat New York Cocoa exchange (U S dollars per

”ffgioo pounds) }*.;;~;’“"”

'7!~¢he*¢odeiﬁiniits:xogarithﬁi¢,f¢rm@ia£i¢ﬁiissifi*1 =

: Q? o R ' i '-~‘gg,;
log log B + B log P + 32 log

)

o Lo Lo U e .

“33 1°9 P e loq u fi[félgjébﬁjffw.

. where the variables are as :vc.iefi‘;ie'a;ébm,ie:; L

"Yiﬂédéiiéfkfa"

Thls model postulated that Pef»caplta conSUmp'h*ﬂz“

y

'w_tlon of coffee 1s dependent upon the real averag.

‘_rffannual wholesale prlce of coffeeyfthe average annual;wholesaIe

”7:{gpr1ce of tea, the average annual'wholesale price of cocoa,and

5ﬁon-per caplta 1ncome71 In its 11near formlthxs model 1s.



W Tt BiFot By Nt BPoc F By tuain 32 o
?JJWhéré‘;hﬁe§+:;‘Pcl' and are as deflned above

e e

“cand. P s real averaQe annual wholesale prlces of tea

{i at the New York Tea exchange (U S dollars t:itﬁv;

Per 100 POunds)

" In'its logarltmn h lcform ".ffc'h;i{s..jiﬁg,"aejl:-;i'_s;w Co
‘ fwj»rawungjg'afkga-Q?flelaQHQF“Q'3ﬂ.2ffjnga‘_ﬁ37sjg:¢C9'fj,

thafji+ﬁgi:ibg{?ét+Tlpééut&ﬁf“_f'

‘g In model 4 the perﬁeaplta consumptlon of coffee R
'”tng}iwas hypothe31zed as the dependent varlable. The 1ndependent

‘fn;explanatory"varlables were postulated to be the aVerage'“?f*

.@_;ieannual wholesale prlces of coffee, the average annual WhOIe“?i,




fwhetefthe~Variablessafegas'defihedlabove.

o os3.

8.

PR

(U S dollars per 100 pounds)

- ~ o

In its 1o<_:;ar:t'chmlc form" this .i_node'l isi
O RT 709 B ¥ By log By 46y log 5

. +BglogB  ¥logw .

mhls model postulated that the annual varla-

tlon 1n demand for coffee (1n absolute terms) 1s explalned

by the real average annual wholesale prlce of coffee

P
Vs

and B& real total annual 1ncome. The mode}/iﬁfftsfli

formulatlon 1s as follows-- o ”;iﬂf",:u;v

I
.
.

ﬂfoée

8o *"*31-%; taBeY tus

v\"
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where -

, thousands metrlc tons)la;tigff”‘”“' Ll

i

{f, real total annual 1ncome (1n U S dollars)

In ltslogarlthmcfom thlsrnodel .» 1s ’ SR

s e

-,.,‘. -\_ .

biﬁ#“h

1og Q log B + Bl log P + 86 log Y e

e

S

hecs the varisbies are.

ahd‘e'iuf;Plﬂ= real~average annual wholqsale prlces of sugar.”'”

3 "_'-‘U .

@




’-‘Lfigannual wholesale prlces of coffee, total real annual 1ncome

:;<and the populatlon level in the varlous years. ¢Th¥5=m°d¢l ,.;53’

,himegvariahiesEareﬁaejdefiﬁedyaboye;

”ffytotal consumptlon of coffee depends upon the real average

54,

U

In model 6, the total annual consumptlon of coffee o

l

iiwas hypothe31zed as . the dependent varlable.g The hndependent

- explanatory varlables were postulated to be the real average

2

'*;1n ltS llnear form ls-’

Q “,’%'o;* PrFe * Be¥ X BNt o e b2

*]wheféu ’Q"Q‘;;aP~, ande:are;asidefined.above

c!

LR
4
i}

. N. = population Yevel in the United States (millions).-

- ‘a .

¢ In"its logarithmic form this model is: = .

(1090, =log B + By log B, + Bglog ¥

4B, logN+logu.. L. eb

i . v

'”, ThlS model hypothesxzed that the annualffff"

'.gifannual wholesale prlce of coffee, real average annual wholel_dw"

‘“{fsale prlce of ocoa, real average annual wholesale prlce of

bform 1s as follows'*hff:f:

’. total annual i*tome.“ The model 1n 1ts llnear;f“




-,

2}

| whefe"the.vaxiables;arevasvdefined above.

'Inaitsfioga:ithmiczfonm;thistmodei_is:a _ _ ‘ U
1999 = log By + By log By + By log Py + B5 log By -

~ where .the variables are as defined above. . .

55.

“f'?:‘.Q.’% Bé_%-glPi f B ce f B P + B Y‘$ U ;;:.7a.

where the variables are as-definedﬂaﬁove.'

| In itsfloqarithmic form this model is;'-::

' ”iiog Q, = log B  + Bi_lognﬁc + 83 log Pcca+>85 1¢909s‘

'+ 36.1Qg_Y>¥Jiog Qﬁl,_zhf"f , ..4,7@\ a

Model 8 | r;,' B T E

In model -8, the total annual consumptlon of coffee
was hypothe512ed as tne dependent varlable.. The 1ndependent
explanatory varlables were. postulated t;\ge the real average'
annuai wholesale prlce of coffee,tthe real average annual a
wholesale prlce of tea, the real average annual(wholesale
prlce of sugar, real total natlonal lncome, and populatlonf'

level 1n varlous years. Modei 8 states.
Q= B * By * B4Ptf* BSES P tu ... B2

—

where the variablesoareyas_defined*abovegis

IPRNAN

L) P AN

CL T
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.,g\i':‘,
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, S Ta T : - ' : ' L - . B o
1 . R .

ST %n thls model per caplta annual COnsumptlon of g“; B
coffee was hypothe51zed as the dependent varlabre The ) ‘
indenendent explanatory variables were postulated to be the "
real average annual retall prlces of coffee and real per '
. : A :

caplta income. _ ' ' $

| _,Model 9 in lts llnear form states.-;' T
S Q.. ’ S L
S _‘[’f.ﬁf's 8 + Bl»rc+ B2 N u‘f.f S ‘1;’f?,9?

ﬁ— and are as defrned prev1ously

‘"x'f"'39dll-fﬁ;l?r¢= real average annual retall prlce of" coffee

(U S dollars per pound)

ﬁi’fIn its"logarithmic”formulationwthis”modelfisifT

AL Hlog,ggf-”log B + B log P + B log YM
TFlogw c vsea8b e
S S . L . . . : R

| whefe!the variables are as:defined above. = =




riiﬁi;ﬂa.fj“*lf”,; 'f_fkg “:nx,:k  ;‘;57;:{>:u1bf

T ;H:' SRR ‘J*;", ' 41~'w . ”,/ S

The/ﬁadel in. its llnear formulatlon 1s as follows.j; o
s Ce - R

wl

Ll ' b f;*rftf ff!“‘ﬂl,' 2 A_‘d
3\§*'gf§0‘fisl?rct’32i§.+~T;f H = f‘“i”fi;.‘ ‘éinf'
e G B AR R
ﬁ“"'%x!;?“d'ﬁ"?‘eﬁa?+d9f19edjp?eV*°?§ly i b
- and T tlme ‘in years from 1955 1 to 1977 23, x. _i?
RO Cw L . . )‘., .

In its lbgarithmicfform modél 10 is: = - t ) '?e

¢ k T
k] ’ . N

' where

 « T o
. .1og == = log B + B 1loq P .+ B Y
3 .;og N 1?9.‘80 + Bl_ .-_]‘.vo,g.‘Pr‘Q + "62 log} ¥

o +logmalogw Y L 1 o
where the variables-aretasfdéfineq;éhete;?7t;‘f
. Model 11 '

? .'.’ L.

?ﬁ .e"' }In model 11 the per caplta ccnsumpt;on of coffee
o was:’ hypothesxzed as the depenaent varlable.b The 1ndependent
explanatbry varmablesQWere postulated to be the real average

oG

annual retall prlces of cbffee, the real average annual retall

N

’, prlcee df tea, the real average annual retall prlces of sugar,; '"N“"

)

and real annual per caplta lncome§7fgj B

Thermodel state-l;ft.w




;rftsgr"“jﬂgg'qu

- ,whereﬁf' 'ﬁg" P .and g;.are;asrdefined;previoasly;'

»;aﬁdJ S "fPrt=!real average annual reta11 prlces of tea

(U S. dollars per pound), » :
‘:.5P;s real average annual retail prlces of sugar‘r'”

(U S dollars per poundl

CI

Inits le‘gar";i';t':hmic*férm ﬁhi:s_f:mo;ael[-_i'ss:] L

- 'log ﬁ—.— log B + 31 log P +l82g109;§";, S

| ;364;1¢§AprtH+r35dlbgﬁéié”+'¥°§;p13;;l1;b:ﬂ

" where the~&afiabieéjéféfaSldéfihedfabdve,j
f%ModellIZ“z,.ffpf.:;t“'.113.ijixr; ;&1T535{/?f>"

In model 12 the per caplta consumptlon of coffee

: :'r‘ ST
o was postulated to be the dependﬂht varlable. The explanatory;pv’

varlables were real average annual retall prlces of coffee, a

lf’real average dhnual retall prlce of sugar;’ljfjijgianngalp,f

'per caplta 1ncome.-aa



"’,tlon 1n the demand for coffee (1n absolute terms) at the

':”g_retall 1evel 1s explalned by the real average annual retall "

dffillnear formulatlon ls-' ft37”“ﬁ“’"'

. Q : . ’-'v:"" E H . g o Lo ’ . o '_
log __‘= log 3 + B 1og P + B 109 N
. vndfe the variables are as defined above. .
- Model 13 .

Thls model postulated that annual var1a-~~'nl}

N prlce of coffee, the real average Anﬁual retall prlce °f

‘ vfsugar, and real annual total 1ncome., The model 1n 1t5

' . T

| *higﬁhefélthézva#iéﬁles;5?3%¢S”d¢fiﬁédl§55?5?i?*775* <

- In its'logarithmic’ form this model is:



AZ5T 5b;7r¥“.f;ﬂ
__:;real average annual reta11 prlce of sugar, real average T
MQT}annual retaxl prlce of tea, and annual total 1ncome._ The if??/{

8

T; model in 1ts linear form 13-517”

"f{where the varlables are as deflned above._ﬂ'“ 

“;?ﬁffuﬁ. l°g Q N log B + B1 1°9 P o+ 34 log Prt B log P ij




PO
‘~rjIn Lts logarlthmlc form thls model 1s.\f;,f&;jff;w_f7”74“
. l?9é9c7*51995?6x*i“1v*°93?#ct*f34i??9f?rt?fFF5;??9EP

© #8.log ¥ + B, log N+ log u ... 150
VﬁhereiﬁhéivaxiéhiéSrArefééfdéfihéafabove;vf‘*'”"
The above models were also tested us1ng nomlnal
‘7“data on prlces and 1ncome (1 e., undeflated prlces and

.%&:fflnCOmes) as models 16 through 30 The results of models 1”“’

tfthrough 15 are presented and discussed 1n the next chapter gylles;

"ifthe results of models 16 through 30 are presented 1n the appendlx_ﬁt

*a.g*;a;;;.t;;;,;xnoaelsafogmaiaeéaffdfxcaﬁaagﬁg'-“ |

In thls model 1_4was postulated that‘:er caplta j,“__flff

”.;chonsumptlon of coffee ln Canada 1s dependent upon the real

“”gﬂ”pounds per caplta)”;m



L :'»' ' at the New York Coffee and Sugar exchange f--";': S
B (U s dollars per 100 POundS)'
Y:_f = rea ;

Inits loqanthmc




. Model .3'3» RN

"fjf»d;f  ThlS model postulated that annualdvarlatlon;;fffﬁ"

'ﬂin the consumptlon of Loffef (1n per caplta terms)

*ls explalnedjby‘ﬁhef galiaverage annual‘wholesa1e >r1ce9of

“*jicoffee the real,a agelannual who‘eSale prlce*of tea, the

Al average;annua wholesa;e prlce o'f : nd real-annual'i 

“ﬁf?per’caplta ln omef}fmhe model ln lts llnear_form 1s as follows**ﬁ



: lj5;where the varlables are as deflned above;}

R M°d*’—‘134

Thls model postulated that year to year varla-?;‘ L

ﬂk*fﬁltlon 1n the consumptlon of coffee (1n per caplta terms)

-

ifﬁ:ls dependent upon the real average annual wholesale prlce ofﬁf]ﬁfﬁkm

:*}:mcoffee, the real average annual wholesale prlce of tea,‘and kf;?“‘x“




,A‘) -

ThlS model postulated that annual varlatlon

xn the consumptlon of coffee (1n absolute terms)
Ls dependent upon the reai average annuar wholesale prlce
of coffee and real annual per caplta income.- The model 1n

Tfﬁ 1ts llnear form 1s as follows-'l;fff"“r

f‘andfffffciéé real annual total consumptlonvof coffee in-
| **a5jCanada (in '000 metrlc tons),,_*};'{*“H;:*€

. EE . N
. ) o t v SEe
’ oo . :

'””areal total annual 1ncome (1n mllllonsrf‘l“

'JCanadlan dollars)



Lo and real annual total 1ncome 'Th?ﬁm9d¢111“a?F$f149§§r;f¢:m¢~'~

» l*ﬂi'ls as follows-

B




Sy

-

“:T;Vh9fefffﬁ[chfpcfﬂ?ééff?sr,??d’?}???‘§§Q§¢f199§QPFEY¥9°81yg<“

'tﬂﬁﬁdffff-”fﬁ:. populatlon level 1n Canada (mllllons)

R L S 'g’_ S ': R

'.7jIn 1ts 1ogar1thm1c formulatlon thls model ls-vif'" '

N

s .

log B + Bl log P + 63 log P + 85 ;og P

of Y+ B, Tog N-¥ log w - ..37b 0 0o

. . where the variables age as’defined above. "

The above-mfdels were also run u51ng nomlnal datau”*i“ﬁ

9.

'15;on prlces and Lﬂcd“e (1:e., undeflated prlces and 1ncomes)

1Q}Qas models 38 through 44 respectlvely.' The results ahd a,m'; L

'~;f7dlscu831on of these are presented 1n the next chapter.-




Y

f '}153_'Q 9?‘;h . -f.i- f CHAPTER IV

&ESULTS OF . THE REGRESSION ANALYSIS

In thls chapter, the results of the econometrlc k

'h'wanalyses of the demand for coffee ln North Amerlca fare

-ffpresented The regre551on results based on the analy31s-‘

R ¥

L of aggregate annual tlme serles data coverlng the perlod

f?q‘ from 1955 to 1977 are presented The economlc 1mp11catlons:'ﬂ
R T e ‘ , :

;- of the results are also dlscussed =ffhlf,'

X

!ﬂ h;,_. Thé crlterla used 1n Judglng whlch model

5'f of the estlmated models are llsted below.s

Dl

are.

o

,'l{» whether or not the estlmated coeff1c1ents are

o

statlstlcally slgnlflcant at the conventlonal

levels of 51gn1f1cance,lf;§ff

.[ 'Zf): - »wne't"he‘#‘, or "r.réti theest : ,atjefd 1’;.,<=;<'>'e"ff'f"ii=i_entsi: éé-rfy S

the°rY':‘ . ; , :
"”h;i3ifh whether or not the coefflclents'ofﬂmultlple

determlnatlon 1nd1cate a good flt'to the data,_wj

;,)gE@By conventlonal levels 1simeant, 10 per cent, 5 per cent,.f;f
”n:,ycand 1 per cent levels of 51gn1f1cance.v- _ -




2

'"Vkvh"fh:ﬁ’h'h.,'efi'-“iﬂ A h'. :p‘69;'
';iﬁx;T_““;4)' {whether or ﬁot re51duals 1nd1cate the presence T M\

. '.‘__. ':'v R ‘-‘., / - 3 N
> of ser1a1 correlatlon (autogorrelatlon), as_ﬂ»

hmeasured by the Durbln-Watson statlstlc, and,ukun” i

. 5) whether or not the problem of multlcolllnearity

b

ﬂ”exlsts, .as- 1nd1cated by the 51mp1e correlatlon

udfcoefflclents between 1ndependent varlables.

r'eXfFf'

'1”~Further, elast1c1t1es of demand calculated from the
"h estlmated coefflclents are also presented in thlS chapter.z‘
The analysxs beglns w1th the fOllOWlng presentatlon of

o regre581on results)concernlng the demand fOr coffee ln the ;; } o

e ¢

Unlted States. o

3

"'ma't'ed Coefficients of the Coffee Demind Function

'Sihg:WhoiesaleﬁPricesfaﬁdﬂPer.Capitafi

”?ijincoﬁe'audftohsumptionﬁ§d v

of co'fee LS affected by own, 1ce, per capzta 1ncome 1evel jf[rfﬁ

‘¢‘y the prlces of related commodltles such as tea, cocoa, ¢”

not/substantlally affecdhcoffee consumgtlon sxnce, for,,ﬂﬂ

“dletary reasons, a relativelymsmall amount

of sugar 1s usedw




,in liquld coffee 1n the Unlted States. However,*‘

ff“;d;:hcocoa were expected to be close substltutes for cof ee.l.u"

'*f};;;ﬂf@ff:d Table 4 1 presents the results of regres51n§\the
L ﬁ“'ihper.caplta consumpthn of coffee on the wholesale prrces'of ' AIC
aﬁLfQ;h?g596ffee, cocoa;\tea, and sugar as well as on per caplta 1ncome‘l*

i‘"*»fh the Unlted States, 1n accordance w1th models 1 2( 3 and

_ f1f4 of Chapter III. As can-be seen from Table 4 l, all the B
» - ,

o ”‘-';estlmates of the coefflclents assoclated w1th the pr1ce of
'{_fcoffee (Bl) carry the expected, nfgatlve 51gns 1n both

'3f°flinear and non—llnear forms. In general,\the estlmated

:3?coeff1c1ents are also statlstlcally SIgnlflcant°7 these are

e

fs;gnlfzcant*at the 1 per cent 1evel ln models la, lb Zb, 4a,:fp:

"and 4b of Table 4 l-v slgnlflcant at the 5 R;r cent 1evel 1n ”:gj
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As Table 4 1 shows the estlmated coeff1c1ent
‘v;aesoc1ated Wlth the cocoa prlce varlable (that 1s, 83) 1shjh
;81gnif1cant at the 10 per cent f@vel 1n modelsiza and 2b h;jf,
j“}but statlstlcally 1ns1gn1f1cant 1n models 3a and 3b “t”ﬁoj“'
i would appear that cocoa 1s a complement to coffee, glven &'f;h

"V‘that the cOeff1c1ent estlmates carry negatlve 51gns.~ The_féj{

ﬁ‘?f'estlmated coeff1c1ent (B ) assoc1ated thh the tea

Z;tharlable lS 51gn1f1cant at the l per cent level 1n model-il?-f,

‘7j3b and at the 10 per cent level 1n model 3a.4 Both estl-f'Jw"'ﬁ

-

””foémates have negat1Ve 51gns, contrary to what was expected LD

-f{Thls would lndlcate that tea 1s a complement to coffee."

";f;of 81gn1f1cance of the estlmated coefflclents on the tea B

JThls conc1u51on appears to be relnforced b fthe hlgh level _.px;ﬁf

‘f{lihfvarlable, as p01nted outt




'e"

'Vttythe linear models, the R2 varled between O 9848 andfO 9877

“:ngfj;and 1n the logarlthmlc formulatlons 1t ranged from 0 9633f7fﬁ:f7”

:Sfdjw.to 0. 9873, as Table 4 1 shows.. mhese Rz's are rather

regre531on results based on nomlnal varlables ranged from,)*“-;tf"

0 9103 to 0 9430 1n the llhear formuIatlons and from

\

o 8@62 to 0. 9181 in the loga.rlthm:l.% formulatlons.}..-vv-".'

v..[i Autocorrelatlon Was a prevalent_problem 1n all e

1n real*or 1n

.;n all cases, the autocorrelatlon was T:

. .\

fby u51ng\the Co“hrane-Orcutt 1terat1ve}pro

xd‘flcally} 1n models lb ‘2h" 2b and 4b'thelsta;1s }djifflg




‘ﬂg&f33, and 34,out11ned 1n the prev;ous chapter.f
““;;fslmilar to Table'4 llexcept that here Canadlan datadw\fe
‘?¢ﬂfused 1nstead of the Unlted States data used 1n Table 4 1“

"fffThe exerc15e afﬂthls stage was to establlsh whether or not o

Tabl% 4 2 presents results based on_mpdels 31 32if?ii?};ﬁ

:Thls table 1s'f7?éli‘f

ﬁfqthe real per caplta consumptlonhrf coffee 1n Canada 1s afdﬁsﬁf»ﬂbfV

n:ﬁﬁi81gn1f1cant1& affected;by the realgprlces7of coffee, tea,quﬁqzw'“““
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’h;ﬁper-capltaifogp The estlmates of'B6 ere a11 posltlve_c
ljfoEThe theory of demand postulates a pﬁsltlve relatlon-lf*as

I

?for“an.;nferlor oood)._
l acte However, except
-he est. Uln Table 4 2 are
- statlstlcally 1n51gn1f1cantfat the.id per cent level.

_in the case of models Sa and76a, the estlmated coeff1c1ent

'7h the effect of the varljble
lra’her Lndezermlnat, asvto the dlrectlon,-

Hence, the pOSLtlve 51gns assocmated

. Furthert?Vf“



The estiﬁates (84) assocxated w1th the tea prlce L?fjfffV

e

7jvar1ab1e carrles a negatlve 51gn 1n models 7a,.7b and 8b

”f};fcontrary to what was expected.» However, 1t bears a p031t1ve7£*37“”

fogfgsign 1n model 8a.» Thls contradlctlon 1n 31gns may suggest ”

“?Megthat the relatlonshlp between coffee\consumptlon and tea fcgif"&

nzf il1near>as models 7b and 8b sttulate.; All the f?

”v‘;Festlmates assocxated w1th the tea prlce varlable are

.was 1nc1uded-1n:models 8a and 8b As Table 4 3 shows,=

: o : BRI e ’

ftlffthe estlmate (B 1 assoc1ated w1th the sugar prlce varl—??ffffkn
5 ‘.: o




s

'f';from the studles reV1ewed 1n the prevlous chapter,.and 1siégfﬁffifk

®

"ﬁfllkely due to the 51multaneous trend to decrea51ng per

m':fcaplta and total coffee consumption levels whlle popula—*;f;f#{sw

S R I o
'”tlon has been anreasey

The coefflclents of determlnatlon (R S) 1n f‘]'”'

h'wﬂhrrTable 4 3 are as hlgh as those 1n Table 4 1 j They range

'uffrom 0. 9706 to 0 9834 for the llnear formulatlons agd from:fh“*

o 9436 to 0. 9718 for the logar:.thm:.c formulatlons., ThlS

P LA

"Wﬂfsuggests that the 1ndependent varlab es 1ncludedgin the

Ll A .‘ [ .‘ sald

‘fiﬁ;varlabie, coffee_consumptlon 1n the Unlted States.i Further,'fhi_fﬁ
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, 84. .

~ estimate is statlstlcally significant at the 1. Qer cent level

in model 37b; significant at the lo\per cent level in models
35a,k;§b,.and'37a; and statlstlcally31n31gn1f1cant 1n models-
36a‘and;365, ‘ ‘ |

‘ Further, as regards»the income variable, Table

4~4 shoWs‘that>the estimated. coefficients associated with
it are all statlstlcally SLgnlflcant at,&he fo per cent '

level or more. These éstlmates are significant at the 1 per

cent level in models 35a, 35b, 36b and 37a. n all models,

the estimates of this coefficient 1@ ) has a negative signy

contrary to expectations. In the case of the United States,
the estimates of the ~coefficient assoc1ated w1th the income
varlable were p051t1veAin seven out of the eight models

shown in Table 4-3. ‘However, 1n the case of Canada (Table

i

4 4), all the estlmated coeff1c1ents on' income are negatlve

and significant at the conventlonal levels. Thls flndlng

i

w1ll be further ﬁlscussed in the later sectlon on ‘elasticities

<

'of demand. L : ' &

Other variables include in the models were cocoa,

tea, and sugar prices as well a _population. As Table 4-4

: tutes in Canada. The estimated_coeffiCientk(34) associated

shows, the_estimated coefficient (é ) on the cocoa price
varlable is statistically 31gn1f1cant at the conventlonal
levels only in nodel 37b. - The 51gn1flcant estlmate is posi-
tive as expected. So, in contrast to the United States,

coffee and cocoa at the wholesale level appear to be substi-

7



g S 85.
with the tea price variable is insignificant at the conven-

~* '~ tional levels in the two cases in Tabig 4-4, It can be

nqted that the comparable esﬁimaggsvfor the United -States
, 5 )

“ - ~

wefg Significant at the conventional levels, although these
were inconsistent or indeterminate in sign. {(Table 4-3).

Column 7 of Table .4-4 shows-the.resﬁlts of the

>

estimated coéfficient (gs),associated.with the sugar price
. variable. 'As with the estimates of Byr the estimates of
the coefficient on the sugar brice variable are negative

and ‘statistically insignificant at the conventional levels.

(&

_; _ Finally, Table 4-4 ‘also shows the estimated coef-
ficignts (87) on Fhe population variable. The estimate‘is
statistically_significant at the 1 per cent level~in the

, two caSes-shéwn in the fable; anduit bears a positive sign

"in accordance with‘a Eriori predictions.! Thu$, in Canada,ﬂ

it appears that-as the population increases, total coffee

v , ' . . 1
. consumption also increases, and vice versa.

- In general, the coefficient of determination (RZ)Jis
high, and raﬁgeq from 0.8812 to 0.9381. The R2's in Table
4-4 are generally lower thah those obtained when price and

. . . 2 . '
income data in nominal terms are used. Thus, it appears
: ~

1. This finding must, however, be interpreted with caution. -
The consumption data show that per capita coffee consump-
tion in Canada has been declining since 1962. The per
capita consumption levels declined:from 12.04 pounds 'in

o ~ 1962 to 5.84 pounds in 1977 in Canada. The same tendency
has applied to the United States to an even greater extent.
Per capita coffee consump®ion in the United “States declined
from 19.08 pounds in 1955 to only 5.18 pound in 1977.

See Table A-10.



that real, rather than nominal priées and -incomes are more

closely related to consumptlon in_ Qanada.; As before,i

e

autocorrelatlon whlch was present in the 1n1t1al results

~

(not shown here), was circumvented by use of the Cochrane-
‘Orcutt procedure. i . T
An examination of the results.based Qn'variables
‘éxpressed in per capita terms (Tables'4fl ahd.4f2) and those
based on variables expressed in aggregate terms (Tab1e5'4f$,
o and 4-1) revealAthati in general, there is no éreatvdifference
\j between'the results of the two types of models. For example,
“in all the tables, the estimated coeff1c1ents on the coffee R
prlce varlable are negatlve and significant at the conventlonal
1evels~ and the estimated coefficients on the income (or per:
ycap;ta ;ncome) varlable whlch are 51gn1f1cant at,the conven-
tional levels are all positive in the case of the United
States but negatlve in Canada's’ case. Thus, the predictive
power (espec1ally as regards slgns) pf the ,mnodels do not
appear to change significantly 1rrespective of whether

LN ‘ . o
variables are expressed in per capita or aggregate form.
\ o - :

Estimated Coefficients of the Coffee Demand.

Function Based on Retail#Level Prices

In the previous two sections, results based on

./

1 This also appears to be true for the United States (see

Table 4-3 and A-2 of Appendix A).



870

iwholesale prices were discCussed.. Wholesale.priceS'dlfferb
from retall prlces by such costs as tramsport, storage,
pProcessing, and'packaglng as weli as by the profit margins”
of middlemen.' Generally, if wholesale prlces increase
(decreaSel, retail pricesswill also'increaSe;(decrease). So,

wholesale prices'are expected* to be good'proxy for retail

- -

. prices. | Howeyer, there may be a time lag between wholesale

price changes and retail price changes. Moreover, if any

2

prlce regulatlons are lmposed they are 1mposed on retail
' rather than wholesale prices. For these reasons whenever

retail prices are avallable they should be preferred to the

@

wholesale prlces. Even more fundamental is the feature , that
demand theory, is derlved from pqstuﬁates and assumptlons

regardlng consumer behav1our and thus relates to retail

..4
. -3
level prices rather than 1ntermed1ate prlces.

[

Thus, there are strong arguments for the usé of

retail level prlces in studles such as this. Thus, when

wholesale prlces are employed as ‘in the prevxous sectlons, é%

th&y. must: be regardedas approx1matlons of retail prlces. ,In

this study lt can also be argued that exporters are more

conce ne;_w1th wholesale prices rather than_retall-prlces

”insof r as they:affect‘the (derived) demand for as well as

the s pplyvof gheir commodity (coffee). b —-~;——\§

Unfortunately, data on’ reta11 Ievel coffee prlces

.in Canada\were not avallable. Such data were avallable for

e
~only the Unjted States. Hence thls sectlon presents regress;on
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. |

o

_results based - on retail prices for the United States only
The. results—-is based on. models 9 10 ll and 12 outlined

in Chapter III-—are presented 1n Table 4 S Both consump—~\

«

tion and income are in per capita terms.» as before,

/

both linear and logarithmic model formulations were

—

employed [ v A ,..‘ s v _

: _ As Can be seen from Table 4 5, the estimated
o ~
coefficient (B ) on the coffee price variable has the

expected negative 51gn in all models,mand‘is statistically,

5

v

significant at the 1 per oeht level The. estinate is not
81gnificantly different in magnitude from what it was
found to be when wholesale‘prices, rather: than retailf
prices of coffee, tea, cocoa, and sugar were used as inde-
'pendent variables. Thus, other thlngs heing equal, a
percentage change in wholesale prices would appear to
result in the same change in coffee consumption as would
result from a Similar percentage change in retail prices.
Further, as Table 4-5 shows, the estimated
coefficient (52) associated with the income variable
* bears a:positive sign in all models. The estimates.are
significantvat the 10 per cent ‘level in models 9a,.10a,
- 10b, and lla, and insignificant at the conventional

levels in ‘the rest of the models, as indicated in Table

4-5.
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" other researchers in thlS fleld such as Gray and Tlmms.
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1es lncluded 1n models 10 llh_and 15

tﬂwere‘tea and sugar prlces and tlme. Tlme (as a. tremd ”
varldble) was 1ncluded 1n model 10 The estlmated coeff1c1ent
on thls varlabl 1s 51gn1f1cant at'the 1 per centflevel andr
bears therexpected negatlve s;gn. Thldx?eflects the down& ?ﬁ
'ward t@bnd per. caplta consumptlon. ThlS conclus1on 1sl,=“':

'con81stent w1th the observed trends and w1th the results of
: ey
1

o ‘_. The estlmated coeff1c1enf (B ) assoc1ated w1th the
tea prlce variable 1s 51gn1f1cant at th 10 per cent level*'
1n both models 10 and ll It, however, bears a negatlve sign,

'contrary to what was expected Neverth less, thlS result

» "\.

"15 con31stent w1th the results obtalned when wholesale rather

|

than retall prlces were used as 1ndependent varlables.. Be51des,

‘this result is also con51stent w1th Tlmms' rev1ew of the
‘)lhlstory of coffee.? Coffee, rather than tea, is- the natlonal
snon—alcohollc beverage. Since coffee drlnklng tends to be =
i»habltual 1t may ‘be hard to sw1tch away from coffee even 1f.
coffee or'tea prlce; rlse,as 1ong as the rlses are w1th1n a‘ 'l Pu
"reasonable“ range.," I | //r
The estlmated coeff1c1ent (B ) assoc1ated wrth the;

vsugar prlce varlable carrles the expected negatlve s1gn, and g

’

FSee Frederlck D. Gray,a"The Down Trend in the b.s. Coffee
Consumption”, p. 31; and Daniel E. Tlmms, World Demand
lProspects for Coffeg.ln 1980, p. 35. o

’7Ib1d.,/;,/33_,: o “ : | ;,:L;“_t N »_;
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' ls statlstlcally 51gn1f1cant at the 10 per cent level Thus,

‘

‘3‘.at retall 1evel,¢contrary to the results\from d51ng wholesale

3

?ezz}agz most of the varlatlon in the dependent varlable. -The

prlce level data,vsugar appears to be a complement to coffeeaf

In general the postulated 1ndependent var;ables v

£f ients of detérmjnatlon‘ 2's axe very¥h1gh aS'Table
4 5 shows. In fact the coeff1c1ents of determlnatlonjare "
hlgher in. Table 4-5 than they are in Tables 4 1 and 4 -3. Herf
the R2 ranges from 0. 9631 to 0 9914 whereas in Tables 4-1 .and ,
4—3, they varled between 0. 9633 and 0 9877.
| As before, the initial results (not presented here),
1nd1cated the presence of.autocorrelatlon. 'The D.W.- statlstlcs
‘were very low. Agaln, the Cochrane—Orcutt 1terat1ve technlque
was used to correct for autocorrelatlon. Th;s explalns why

the.DJW. statlstlcs reported in Table 4—5“are reasonably high.

The. p values used in the Cochrane Orcutt procedure are ‘shown

'_‘__,.._‘-

in the later tables in~Which elastlclty estlmates are presented.

v

Next the above models were tested as models 13, 14
and 15 in whlch total, rather than per caplta, consumptlon of
coffee in the Unlted States 1s the dependent varlable. Agaln;
both llnear and’ non-llnear functlonal forms Were employed.
The regre551on results are presented in Table 4- 6

[

As can be seen from Table 4-6, the estlmated coef~

) f1c1ent (B ) on the coffee price varlable is 51gn1f1cant at

the 1 per cent_level~1n all models. The ‘estimate also carrles _

- the expected negative.sigﬁvthroughout the models." These’

results are consistent with thos /dbtained and discussed earlier .

- (Tables 4-1 and %-3). ' ' o

. T {
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- As regards the 1ncome varlable, the results in
Table 4~ 6 appear to contradlct those in Table 4 1, (as-well‘
as those in Tables 4 3 and 4~ 5) The estlmated coeffiéients
all bear negatlve 51gns and they are also 51gn1f1cant at the ,
10 oer cent level. These 51gn1f1cant negat1ve-coeff1c1ents,
from godels USlng absolute rather thand;er caplta consumptlon 1
and income data and 1ncorporat1ng retall level rather than
.whoLesale prlce data, suggest that 5pffee 1s-an inferior
‘good. ThlS conclu51on is con51stent.w1th Abaelu and - o ; o
~handerscheid's finding in:this respect_.1

| Sugar-and tea oriceyvariables as wellvas'population
were included i models 13, 14, and 15. The results in -
Table 4-6 suggest that tea. and coffee are not substltutes.v
The estlmated coefflclent assoc1ated with the tea prlce
varlable in both models l4& and 14b 1s 51gn1f1cant at the
10 per cent 1evel and has‘ghnegatlve 51gn. That coffee -
and tea are complements is con51stent w1th.the results 1n 4\,‘
Tables 4-1, 4-3, and 4-5:. ¢
" )h P The_,estimated coefffcients‘associated<with the
sugar price'variahge;are allisignificant.at therlO-perucent.v
level except in model lShnand they all‘bearvthe expected'
negative Signs; This confirms similar~results in Tables 4-1,
4-3, and‘4ﬂé suggesting‘that coffee and sugar are complementsu"

Flnally, the estlmated coeff1c1ent of the populatxon

variable in Table 4-6 agaln, as in Table" 4- 3 has the anomalous

negatlve 81gn, and is statlstlcally sxgnlflcant at the 1l per .

L7

&

See Nduka Abaelu and Lester V.. Manderscheid, "U.S. Import
Demand for Green Coffee by VarletY" P. 240. - -

1



1

pent-level. Thls flndlng was dlscussed on page 80

;;-' - Agaln, the coeff1c1ents of” determlnatlon are very hlgh

'&he Rz 1n Table 4 6 var1es=between 0 9708 and 0. 9823 in llnear

a3

formulatlons and between QL9371 and 0 9464 in logarlthmlc formu—

latlons. Lastly, as befor, the Cochrane—Orcutt procedure was

used to c1rcumvent autOCr atlon nothlng which was, present

in the initial results (not'showh here). t : o .

R

Estimated Demand Elasticities for Coffee

- Based on Wholesale Level Priées&,

- - $.‘
5 N : R

In thls sectlon, calculated demand elast1c1t1es for

~the United States and Canada are. presented and dlscussed.o The

elast101t1e§ are computed from the estlmated coeff1c1ents in

;_Tables 4-1 through 4-4. ThuBT\the elast1c1ty estimates are

. based .on wholesale prices ln'both the Unlted States andmCanada 1

In- 1nterpret1ng these results, the transformatlon of the varlables

Lo

1nvolved in the Cochrane—Orcutt procedure must be.borne 1n mlnd

'

gThe procedure enables 1mprov1ng the eff1c1ency of the results

but the 1nterpretatlon of these results is. made more dlfflcult

~.To ald 1n this 1nterpretatlon the level of p 1s lndlcated in

)

'each table in which the estlmated elastic1t1es are presented

Y

¥ ' : g

The United States

Table 4-7 presents the calculated demand‘elasticities

- for the United States based on Table 4?1;.where consumption .

Note that d&ly elasticities of demand for coffee calculated
from estimates which are 31gn1f1cant at the converitional
levels are shown in the tables of" the follow1ng sectlon.

14
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and 1ncome are expressed in per caplta terms. ‘Table 4- 8
,presents results based on Table 4- 3, where consumptlon and
‘1ncom§ are in total terms o 5 f ‘ "_' S

As Table 4- 7 shows, the chlculated d*h—prlce - B

elast1c1ty of demand for coffee carrles a negatlve 51gn as

PR K x

-expected. 'The calculated own—prlce elast1c1ty of demand
for coffee ranges from -0 12 to -0. 16 in tﬁe linear models
“and from -0.01 to -0.05 in non—llnear models (Table 4-7) .
- Table 4 =7 also shows calculated 1ncome elast1c1t1es
'of demand for coffee. The computed 1ncome elast1c1ty varles'
v.from 0. 02 ‘to O 22 in the linear’ models, and is 0 001 in the<*
’logarlthmlc models.s Be51des, the estlmates of own-prlce andv
lncome prlce elast1c1ty of demand for coffee, Table 4=7- also"”
presents.calculated cross—prlce elast1c1t1es o The calculated.‘
cross-prlce elast1c111esshown are the cross-prlce elast1c1ty -
of demand for coffee w1th respect to tea prlces, cross—prlce .
elast1c1ty of demand for coffee with respect to cocoa prlces,
‘and cross-prlce elast1c1ty of demandffor coffee mlth-respect
to sugar prlces. As can be seen from the tahle,'the estimated
1cross-pr1ce elast1c1ty of demand for coffee with'reSpectjtgy .
tea 1s‘negat1ve. Hence as’ explalned earlier, tea appears‘t0~'
be a. complement to coffee.‘ The SLgn on the-estimates of [" ‘Lr
-cross- prlce elast1c1ty of. demand for coffee with-respect to '
cocoa prlces shown' in Table §-7, suggest that cocoa is a f
complement to coffee, rathet than a substltute as had been

/

r .
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v

anticipated In regard to sugar, the calculated cross- -price
elast&éity suggests that sugar is also a complement to

/ ‘ N
_ (coffee in the United States.n | ‘ .

\ ' Table 4-8 shows the calculated demand elasticities

\

5\
bhsed on models 5 6, 7, and 8. As can be seen from the .

taqle, the calculated own-prlce elast1c1t1es carry negatlve
31gns, as expectedl The calculated: elast1c1t1es in Table
'4 8 range from -O 06 to ~0.14 in linear models and from -0.02
to 0.28 in the non-llnear models. The calculated income
.elast1c1t1es are shown in column three of Table '4-8. The
.p081t1ve sign on these estlmates suggest that coffee is a
normal good, at least at the wholesale level and where per
a'capxta rather than total consumptlon rs\hgstulated as the
. dependent varlable. g N
| In regard to tea and sugar prices, the'calculated
cross—prlce elasticities appéar to show that tea and sugar
are complements to coffee That tea may be a complement to
coffee was not anticipated but is consistent with the results

reported in Table 4-7.
N,
Canada
-Table 4-9 presents demand elast1c1t1es calculated
vfrom Table 4—2. As before, the elast1c1ty estlmates were

based on coefficients significant at the conventional levels.
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As expected the own—prlce elast1c1ty est;mates
lcarry negatlve signs in both llnear and ngn-linear models.
»_The own-prlce elast1c1ty of demand f°%£?0ffeé ranges from
‘-0 05 to -0.17 in the llnear functional forms,land from
-0. 08 to -0.22 in the logarithmic formulatlons. Thus, the
prlce elasticity of demand for coffee appears to be‘less than
unity in absolute terms, that is, coffee consumptlon is
1ne1ast1c with respect to coffee price changes in Ganada
as is also the case 1n the United States.

Table 4-9 also shows the calculated income elas-
ticities of;demand. All the elasticitjes are negative-- |
" implying that in"Canada,rcoffee appears :& be an inferior
good. The‘incomebelasticities Fange from -0.50 to -0.75‘in i

o

the linear models and from -0.24 to -0.67 in the logarithmic

I

models, .

* The last two columns of Table 4-9 present estimated
cross—prlce elast1c1t1es of demand for coffee w1th respect
" to cocoa and sugar prices. The calculated cross-price
elastlclty of demand for coffee with respect to cocoa prices
is negatlve contrary to what was expected. 4 °©

Except for the caléulated income elasticities, the

results in Table 4-9 are 51m11ar to those ‘in Table 4-7 as
regards to 51gns. Thus, if a commodlty appears to be a

-

complement (substitute) to coffee in the United States, it .
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is also a complement (substitute) to it in Canada. However, ,;
in regard to 1ncome, coffee appears to be an inferior good
ln Canada (Table 4- 9) In regard to sugar, the cross- prlce
estlmate carrles the expected negatlve sign. Sugar, as
observed earller (Table 4-8), appears to be a compleﬁent;to“
coffee. : ‘ . ‘ ///
Table 4-10 presents calculated estlmates of the .
elasticity ©of demand for coffee based on Table 4 -4 where'
consumptlon and 1ncome were expressed in aggregate terms._
As the table shows, estimates of the{own—price\elasticity
of demand for.coffee in Canada rangekfrom —0;03'tov—Q.06
from linear models and from -0.06 to -0.12 from non-linear
models.‘ The own-price elasticities are'negativej as is
expected and consistent with results in Table 4-9,.
| Column four of Table 4-10 carries the estlmates
' of. income elasticity of demand for coffee from models 35
through 37. The income elasticity estimates range_from
-0.26 | to -0.78 in linear models and from -0.07 to;—0.47
in the non-linear models. The elasticities are-also negative,
as before. Tagle 4-10 also shous the-cross—price elasticity
of demand for coffee with respect to cocoa prices. Thls3
estimate appearsbto suggest that cocoa is- a 51gn1f1cant ,
: substltute to coffee in Canada.

The results in table 4-7 through 4- lO are based on.
wholesale level prlces.‘ A comparison of the results of cal-

" culated elasticities of demand for coffee-for the United States
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)

‘dis also a complement (substituﬁé7 to 1t in Canada. However,
in regard to income, coffee appears to be an 1nferior good
" in Canada (Table 4- 9) In regard-to sugar, the crossfprice; ‘f
:estimate carries the expected negative 51gn. Sugar, -as
observed earlier (Table 4- 8), appears to be ‘a complement to
coffee. o , " - e v' 1'_'

Table 4 -10 presents calculated elasticity of demand '

for coffee baséd on Table .4- -4 where consumption and income

were expressed in aggregate terms.. As the table shows,

B
=

calculated own-price elasticities of demand'for coffee in
Canada range from -0.03 to -0.06 from linear models and from
—O 06 to -0. 12 - from non—linear models. The own-price
elastic1ties are negative, as is expected and consistent
with results in Table 4-9.

. Column four of Table 4-10 carries “the calculated
b_income elasticities of demand , for coffee from models.35
through 37. Thefincome elasticity estimates range from °
-0.26 to -0. 78 in linear models. and from -0.07 to :B 47 in
the non—linear models.. The elast1c1t1es are also negative,
:, as before.~ Table 4-10 also shows thepcross—price elasticityu,
of demand,for coffee'with.respect to.coc0a prices. This
_ estimate appears to suggest that.cocoa is a 51gnificant

'substitute to coffee in Canada.

able'4-7 throughﬁ4—IO are based on

The results~in

.whol sale’levelxprice-. A comparison of the results of calcu-'

lategd elastiCities of demand for coffee for the Uﬁited States P
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.

(Tables 4- 7 and 4 8) w1th those\for Canada (Tables 4~ 9 and‘

4~ lO) shows no 51gn1f1cant dlfferences except 1n regard to

N

1ncome elast1c1ty estlmates. As noted earller, coffee

_ appears to be an 1nfer10r good 1n Canada. The follow1ng

1

sectlon presents calculated elast1c1t1es of demand for
coffee based on coeff1c1ents estlmated from models where the

price data are at the reta11 rather than wholesale level.

e Estlmated Demand Elast1c1t1es for Coffee Based

w

_ ) ‘ '_' ‘on Retall—Level Prlces .

In thls sectlon, results of the calculated demand

: elast1c1t1es based on SLgnlflcant coefflclents from Tables .

4-5 and 4-6 are presen Thus, this sectlon dlscusses

‘calculated elast1c1t1es of demand for coffee in the Unlted

-;States based on retall level prices.

Table 4 ll presents a summary of the estlmated demand

,elast1c1t1es for coffee based on models 9 through 12. . The

dependent varlable is per caplta consumptlon. As the tab&e) '

shows, own-prlce elast1c1ty estlmates are negatlve,'as

‘expected ' These estlmates range from ~0. 09 to wO 20 in the

llnear models and from -0. 22 to -0.26 ln the 1ogar1thm1c
models; ThlS result is essentlally conSLStent w1th the

studlbs rev1ewed 1n Chapter III For example, Tmmms reported

-

estlmates of own-prlce elast1c1ty of demand of a range of
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-0.10 to -0. 18'l > ‘ | '

In column four of Table 4- ll 1ncome elast1c1ty

-

estlmates based on models 9 through 12 are presented. All
the income elast1c1ty estlm;tes carry a p051t1ve sign. These

ranged from 0.02 to 0. 44 and frqm 0.07 to 0. 57 in the llnear

land non—llnear models, respectlvely. These. results are in-

T

o con51stent q}th a number of studles that are reviewed in

the previous chapteru For example,,Tlmms reported income

elasticities of demand for coffee which ranged from 10.13 to

-0. 53 and George and Klng reported an estlmate of -0. 047 2

Column five of ?able 4-1r presents&the estlmates of
the cross;price elasticity of demand for coffee’with respect
to t prices.l The calculated elast1c1t1es are negatlve
Lln sign, contrary to expectatlons. These results are, however,
con31stent with results reported in Table 4 -10 and those of

Timms. 3 ‘The calculated cross- prlce elast1c1ty of demand for

coffee in Tahle 4-11 varled.from‘—Q.ZS to -0.27 in the non-
linear models and was -0.13 in the linear models. However,
Timms reported estimates_of;the cross-price elasticity of

Vv

o

1 Danlel E. Timms, World Demand Prospects for - Coffee in 1980,

' Table 17, p. 37. _ - ‘ >

Gray also reported an estimated own- price elast1c1ty of/
. demand of -0.14. See Frederick D. Gray, "The Down Trend
- .in U.Ss. Coffee Consumptlon", p. -38. N
: ,
2 Daniel E. Tlmms, WOrld Demand: Prospects for Coffee in 1980,
~Table 17, p. 37; and P.S. George and G.A. King, Consumer o
for Food eommodltles in‘ the Unlted States, P 70.

Danlel E. Timms, Wbrld Demand Prospects for Coffee in 1980,
Table 17, p. 37. . _ . ] o . '

-

C
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f”demand for.éoffeefwith re;iect to tea prices of‘—O 01 and’
-0.67 slightly lower than those - reported in Tables 4-30
and 4-11. B

It was not expected that Sugar would pPlay any major
role in the consumption of coffee in ‘the Unitédrétakes. _The <
 estimated coefficient on this variable was significant in

models 12a and 12b though the resulting Cross- prlce elasticity

estlmates (Table 4-11) are relatively small in magnitude. The
'51gns on these suggest that sugar is a complement to coffee., |

. Turning to models 13, 14 and 15, Table 4-12

presents estimated demand elast1c1ties based on these models.

These estimates of the own-price elast1c1ty of demand for

con51stent with the earlier findings (Tables 4-7
Mthrough'4- 1 . The calculated own-price. elast1c1ty of demand
in this case varies between -0. ll -and -0. lS and between —0,23“
and -0.34 in the linear and in the non- linear models, respec~

?

tively. These-results are con51stent with Parikh, who

uestimated an own-price elasticity of demand for coffee of
1 .

-0.22.
| Table 4-12 also shows the estimates of the income
'"elast1c1ty of demand for coffee,. From the table,‘it can be
seen that four of the. sra estimated income elast1c1ties carry

negative Signs and - the other two carry p051tive 51gns. Those

b

See. h Parikh "United States, European, and Wprld:'
Demand for Coffee" p. 491, ' B
L
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results whlch bear p051t1ve 51gns are cons'sten with a Erlorl

predlctlons and the ear;;er result@ (Tabl 4—ll)u The .

'es_t_:-J,mate-s of income e1a<st1c1t‘DJ. Table —12 range from —0{@4

J'V;"{' }‘
rom -0. 96 to 0.16 1n

4

ich ‘carry negative

to 0.91 in the linear formulatiofs) and
‘the non-linear models. These results

signs are consistent.with udies reviewed in

cross-prlce elast1c1t1es of demand for coffee with" respect to

A}

tea and sugar prlces. he calculated cross-—-price. elast1c1tx\

of demand for coffee w -h respect to tea prlces (column five
of Table 4-12) carries a negative sign, contrary to what

‘.was expected‘but id agreement with earlier results of thi%’
' . 4 j % J 2
study (Tahles/4—7, f9,.and 4ell) and thgse of Timms. The 5

estimates of cross-price elasticity of demand for coffee with
ﬁ ©

respect to real prlces ranged from -0.13 to -0.18 .in the
linear models and from -0.17 to —0.38 in the logarithmic

models. -

* The last col of Table 4-12 shows estimates of

the cross-price elasti Yty of demand with respect to sugar.

As can bé seen from this table, all the estimates of the

1 see .footpote two, p. 34 and also see Nduka Abaelu and

. Lester V. Manderscheid, "U.s. Import Demand for Green

Coffee Varlety", pP. 240\\ . | ///“
3 : l

Daniel E. Tlmms, World Demand Prospects ;pr Coffee in
*1980 Table l7, p. 37. .



is the case whether or not retall prlces or wholesale prlces

a
e i : ' ‘ . : _

) elasticity of demand ﬁﬁﬂg\:::atlve signs as expec ed 'Aé': : : t
when wholesale level Price>data were used sugar. a ears . - g

to be a complement to ‘coffee when retall level prlces for

_the United States are con51dered The estlmates of cross—-
price elast1c1ty with respe‘ct to’ .ugar (Table 4-~11) ranfg_'e o
from -0Q. 07 to ~0.18 in llnear models and from -0. 09 to —0 19
in the non- linear models

An Overview of the Evidence

& \ . : [

_ . ©
In summary, in thlS chapter an analy51s of regre551on //
‘results of the mogels outllned in the prev1ous chapter has been _ E
undertaken. * In v1ew\bf the transformatlons of the varlables

included in Cochrane—Orcutt procedure, concluSIOns which relate.
only to the general order of the above results w1ll be made,';' R
‘The results concernlng'khe demand for coffee 1n,the Unlted
States are similar 1n ma: ways to those of Canada. For

a

example, in both-countries, the ev1dence suggests that demand

for coffee is inelastic w1th respect to coffee prlces. Thls

are used; and whether or not one con51ders the per caplta
consumptlon or the total consumptlon of the -good. S o f*i
In general the estlmates of 1ncome elast1c1tg'of p»

\

- demand for coffee in Canada appear to suggest that coffee is

an inferior good. 1In the case of the Unlted States, the -
results Carrled contradlctorz;j;gns._ Cautlon must be appllea

. in interpreting these result Further 1nvest1gatlon of
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expenditure'patterns of individuals or households to'investigate

whether there are apptetiable differences associated with

. different income, age, or ethnic-erigins might give more. use-

(Zh"fui infbrmation. Changes in the nature-of the product
(g\rtlcularly ‘the use of blends and solubf&s) may aiso have
affectedntasteand preferences and would be betten explored
by a more dlsaggregated study.

In general sugar prlces were found to be reIated
to the consumption of coffee in both Canada and the United
States. .Tea apéears to be a complement‘rather than a sub-
stitute in both the United States and Canada. .

' ' "

o

These findings should be'df interest both to

exporting and impbrting‘ebuntries. .For'example, the fact

that coffee appears to exhlblt an inelastic own—prlce

-

elast1c1ty of demand ‘and the feature that income lncreases
‘are unllkely to lead to major outward shifts in the demand
'_-for coffee it sh0uld signal tolthe exporting countrles not
ito expect"dramatie increases'in coffee'consumption in’Northiﬂn
Amerlca, whatever. p011c1es are 1mplemented. Other pollcy
lmpllcatlons of these flndlngs will be briefly noted in ‘the

~4

follow1nq chapter.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

. Summafz

The study focused on the demand for coffee in the
United‘\States and Canada. World trends in coffee Production,
exportation, and consumptlon were outlined. It was pointed
out that although world coffee productlon has tended to
1ncrease over tlme imports of- coffee to North Amerlca have
had a downward trend. Consumptlon per capita in North Amerlca
‘has been dé#€lining since the 1950s. £

After a brief review of the literature'and evidence
on"coffee consumption in the United States and Canada, single
equation models of the demand for coffee in these regions, were

%

formulated and dlscussed These were linear models and.double—
3

3

Klogarlthmlc models;‘ All of the models were formulated in
accordance with consumer theory. The parameters of thehmodels
were thenvestimated,_using the Time Series Package (TSP), an
-?econometfic computer programme. After discussing regression
,kresulte, coffee'demandvelasticities were cgmputedhfrom the
estimated coefficients and means of the variables. A dis--

cussion of the calculated own—prlce, income, and cross-prlcez

¢

P -~
o~ N -

elastac1tlss of demand for coffee was then undertaken
| In the case of the United States, data at both the
wholesale prlce level and the retall prlce level were employed

<33

.112
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in the econometric analyses.. Further, both deflated (real) .
‘3 and non-delated (nomlnal) prlces were used in the analyses.
; However, in the Canadian case only wholesale prices Were
used"retail price data for the relevant variables were not
available. R |
Thesreshlts .show that coffee, tea, cocoa,.and'sugar‘
bprlces as well as income and population humbers are some of T
| the significant determinants of coffee consumption in the
Unlted;States. - Except for tea, these Variables also appear
"to be the main‘determinants of coffee consumption in Canada.
-The coeffic1ent of determination (R ) was quite high in all
the regreSSions run, - o )

, . _ . o . Yy
a2 - Table 5-1 presents a Summary f the maﬁorifindings

in'this study insofar as deman asticities for-/coffee are
concerned. As the table_Shows,_the'demand for coffee appears
to he inelastic with respectito the coffee;prices. In fact,
all the (own—price, income, and cross-price)-elastic1t1es

for coffee were found to be less than unity in absolute: terms
in both,Canada and the United States (see Table 5-1). Further,
coffee appears to be an inferior good in Canada, all the

: relevant calculated income elast1c1ties for the country were

‘ negative. In the case. of the United States, the direction

of the effect of income on coffee consumption was indeterminate,
_some calculated 1ncome elastic1t1es were p051t1ve wiile others |

~ were negative. ’Furthermore, as Table 5 1 shows, cocoa, tea,

'and sugar appear to be complements to coffee in North America,i

N T
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although one could have expected the flrst two of these to be . U

i:

‘substltdEs to coffee.vv i

- .
" Implications

In Canada, coffee appears to be an 1nferlor good.

R

Thus, it appears that lncreased incomes would not result
in 1ncreased coffee consumptlon in the country. Moreover;
an 1ne1ast1c own-prlce elast1c1ty of demand implies that
'any attempt to reduce coffee prlces 1n the region would not
bring forth a proportlonate 1ncrease in revenues for the
coffee producers. This has serious 1mp11catlons for the
*countrles whlch dependfon coffee as thelr major forelgnq
exchange earner, These countrles' efforts to substantlally
1ncrease their forelgn exchange earnlngs are not llkely to
succeed This conclu51on is. relnforced by the addltlonal
flndlng that all the relevant elast1c1t1es are lesf than unlty
in absolute terms.r In fact pen/Eaplta consumptlon of" coffee
in North.Amerlcan has’ been deqiinlng since the 1950s. -

- Barrlng a major change in consumer preferences for
coffee, the results of this study suggest that the produc1ng
countrles' forelgn exchange earnlngs from coffee are only _"

|

- likely to’ lncrease as a result of. 1ncreases in coffee prlces.

_ Slnce 1nd1v1dually ‘the produc1ng countrles can hardly effect

: any prlce 1ncreases w1th the possrble exceptlon of Bra21l
'e'these countrles are : ; prlce takers., However, 1f they

act_together as a group, they can bring about changes 1n prlces

i

. -
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through supply management 4 Given the ev1dence of 1nelast1c
demand 1t would be in their. 1nterests to increase, or at: .
least to stablllze, coffee prlces though such act1v1t1es o
Aawould be at the expense of the consumers._ To meet the
klnterests of both consumers and producers an gnternationzl
. agreement seems essentlal : Indeed this was one of the'
reasons whlch led to the foundlng of the Internatlonal Coffee -
Agreement (I C.A. ) in 1962 ‘ One major problem in malntalnlng
this tygs of agreement 1s.1n~the allocatlon'and malntenance |
of regional quotasu—— a'problem%thatfis, howeverhdbeyond ihéf;

scope of this study.

- Conclusions and Recommendations

It was found that the ma1n determlnants of coffee
'consumptlon 1n the Unlted States and Canada are coffee, cocoa,
tea, and sugar prlces as well as 1ncome and populatlon.w In': |
:the Unlted States, coffee consumptlon varles dlrectly w1th
'_populatlon and 1nversely w1th coffee, tea, cocoa, and sugar.
prlces, and 1nvCanada it appears to~vary‘d1rect1y with
upopulatlon and 1nversely w1th coffee, sugar, and cocoa prices
and w1th 1ncome. ,All~the relevant elast1c1t1es"were found
.ﬂto be less tha; unlty in absolute terms 1n both countrles.
The results suggest that 1t w1ll not be easy for

'the produc1ng countrles to 1ncrease thelr forelgn exchange'

earnlngs from coffee. There is a need for a long range,f
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'fcomprehen51ve coffee agreement based on: the agreement of both -
co;sumers ‘and producers. It was 'in thls llght that the |
'Internatlonal Coffee Agreement {I. C A, ) was founded Sucﬁ
'efforts should be contlnued Further, there 1s a need’for'.m
research 1nto alternatlve uses for coffee.r Coffee markets‘f
‘could be expanded to the advantage of the producers if
”_alternatlve uses or markets could be developed for thlS
'product. |

| That the demand’ for coffee- 1s 1ne1ast1373uggests"-
'the de31rab111ty of dlver31f1catlon 1nto alternatlve cropsp
- where thls is fea51ble given that coffee supplles are hlghly
| varlable 1n belng affected by the vagarles of weather,'
other thlngs belng equal. , ‘..
| Flnally, a maJor 11m1tatlon of thls study was'
bthe lack of cocoa, tea, and sugar retall prlce data in. the ‘f/.
Canadlan case. Moreover, people may be turnlng away from |
coffee to soft drlnks, glven the downward trend in the ger i
capita’ real consumptlon of coffee in the reglon. Substantlatlon
of thlS would call’for testlng demand models where retall
’prlces of soft drinks are 1ncluded among the 1ndependent S

varlables.: Consequently, one also needs retall prlce data -

for soft drlnks 1n both countrles.. In general further{

. research employlng such data could prov1de reflned estlmates:‘“"”'

' fand more understandlng of demand relatlonshlp for coffee.vh‘”



| S R s h: %': e o 118,
~. ."‘SEL‘ECTED;B‘IBII..IOGRAPHY'

.'Abaelu, J N. and Manderscheld L.V., U §. Import for Green
. . Coffee by Varlety" Amerlcan Journal of Agrlcultural
s Econom;cs, Vol. (May,.lSGB); op.A232 -242.

Adams, Gerard F.,,Behreman, Jene R., and Roldan, Rumuldo, A.;
"Measurlng the Impact of Primary Commodity
Fluctuatlons on Economlc Development- Cdffee and
‘Brazil", American: Economlc Rev1ew, Vol. 69, (May,
1979), PP. 164 168 o . '

Bauer, P. T.,, "A Review of . the Agrlcultural Marketing Schemes t
. Economlca Vol. 25, No. 58, (May, 1948), pp._132 150

Bauer P. T.-and Palsh F. W. d'"The Reductlon of Fluctuatlons
.- .. in the.Incomes of Primary Producers?, Economlc '
Journal Vol CLXIV (Dec., 1954), PP- 730 780

' Beals, Ralph E., An Introductlon to; StatlSthS for Economists.
= Lo Chlcagq;* Rand McNally College Publlshlng Company,

1972

Beckford Mascell L.,'"Demand Analy51s for' Selected Agrlcul-
: * ' tural Commodities, Canada, 1926-62", Ph.D.
dlssertatlon, Unlver51ty of Manltoba, 1964

,'Chenler, J.P.,. ed., npime Series Processor" ,.Befg;gnge
‘ : EEHBENL_li Unlver31ty of Alberta, 1978

Daly, Rex F.,‘"Coffee Consumptlon and the Prlces .in the U.S.
. Agricultural Economlcs Research Vol. 10, July, 1958

pPp. 61-71,

Food aéd Agrlculture Organlzatlon of ‘the U N., Blbllography
SRR of Fo&d and Agricultural Marketing, Rome-' F.A, O,,
2nd series, No. 3, 1977. U

RwFood and Agrlculture Organlzatlon of the u. N., F.A.O. Studles o
’ in Agricultural ECOHOmlCS and Statlstlcs, 1952 1977
Rome: F.A. O., 1978 i , -

. Food and Agrlculture Organlzatlon of the U. N., Monthly Bulletln E
e :  of Agrlcultural Economics and Statlstlcs, Rome-‘ T
" F.A, O., varlous lssues

‘ Food and Agrlculture Organlzatlon of the u. N., The World Coffee
T Economz, Rome's F A, O., Commodity Serles No. 33 1977.

Fdod and Agrlculture Organlzatlon of ‘the U. N., Trade Year
. g Book Rome- F.A, O., varlous xssues. R

. . . . e .-



119.

'Foote, Richard J., Analytlcal Tools for Studylng Demand and
Price Structures, Agriculture Handbook. No. 146,
v . Washington, D.C.: United States’ Department of
Agrlculture, August, 1958. .

Fox, K.A., The Analysis of Demand for Farm Products, U.S.D. A.
Agricultural Technical Bulletin No. 1081, Washington,
D. C.: U.s. D A., September, 1953.

Fisher, Bart S., The Internat10na1 Coffee»Agreement. A Study
- in Coffee Diplomacy, Foreword by Isaiah Frank, New
York Praeger Publlshers, Inc., 1972.

'Geer, Thomas, An Oligolopoly: The World Coffee Economy and
Stabilization Schemes. . New York: Duenellen Pub-
llshlng Company, Inc., 1971. :

’ George, P. S and Klng, G. A., Consumer Demand for Food Com-
modities in the United States.with Projections for
1980, Giannini Foundation Monograph No. 26, Davis:
-Unlver51ty of Callfornla, March 1971. - .

bGray,>Fred ‘"The Current U.s. Coffee Sltuatlon-—ngh Prices--
' . Declining Consumption”, National- Food Sltuatlons,
‘NFS~- 160 (June, 1977);, pp. 12- 14 :

' Gray, Fred '"The Downtrend in U.S. Coffee Consumptlon"
National Food Situation, NFS-138 (November, 1971),
pPp. 31- —40.

Green, John H. A.,,Consumer Theory, Revised Ed., London: The
MacMillan Press Ltd.,'f978. . '

Harnett Donald L and Murphy, James L., Introductory
Statistical Analysis, Reading, Mass.,: Addison-
Wesley Publlshlng Company, Inc., 1975

,Hassan, Zuhalr A. and Karamchandanl Danielle, Handbook of -
Food Expenditures, Prices, and Consumptlon, No.. 79- 2
Ottawa. ~Agriculture Canada’ 1979.

: Hassan, Zuhalr A. and Johnson, S. R., Urban Food Consumptlon
Patterns in-Canada: An Empirical Analysis, No.
77/1 Ottawa: Agrlculture Canada, January, 1977

Hav1land Wllllam E., Internatlonal Commodlty Agreements,
‘ Montreal:  The Private: Plannlng Assocratlon of
Canada, July, 1963.:

tHolmes, R. A.,, Estimation of Demand Elast1c1t1es for Substltute-
v Foods, No. 3, Ottawa: Agricultural Economics Research
of,Canada,vJune,,l966 .



»? = 'i/J‘ B l 12@-\\\;;g

- Hughes, John J.,:"U.S,‘Import Demand for Green Coffee by Variety:
Comment", American Journal of Agricultural Economics,
Vol, 51, No. 4, (Rovember, 1969), PP. 926-928.

. International Monetary Fund, International Financial Statistics,
Washington,.D,C.:,I.M.F., annual issues.

Law, Alton, D., "Coffee: Structure, Control and_Development:'
A Review.Article",’.Inter American Economic Affairs,
Vol. 27, No. 1 (Summer, 1973), pp. 69-86. '

Law, Alton D., International Commodity Agreements': Setting, .
: Performance, and Prospects, Toronto: Lexington
Books D.C. Heath and Company, 1975. : e

Law, Alton D., “Intergaeéﬁﬁﬁimeaaﬁ5aity Agreements to Promote
Aid and .Efficiency: The Case\eg Coffee: . A Comment"
The Canadian Journal of Economics, Vol. :

(Novémber, 1969), pp. 613-618. . ;

Lawrence,'Nefl A., et al., Report on U.S.-CoffeegConsumption,
1946-76, FAS M-25, Washington, D.C.:-~ Foreign
_ AéFIéulture §ervices, U.S.D.A. (February, 1977) .

Lovasy, Gertrud, "Development of U.S. Coffee Consumption,
Analysis and Forecast", International Bank for
‘Rec¢onstruction and Development, Economics Depart-
ment Working Paper No. 9, New York: IBRD
(Nowembez, 1967). - '

Livingstone, Ian and Ord} Henry W., Introduction to Economics
for|East Africa, London: Heinemann Educational
Books, 1968. ' : -

MacAvoy, Pauli W., Economic Perspective on the Politics of
International Commodity Agreements, Tucson: The
Un¥ver51ty of Arizona Press, 1974 :

MacBean, Al/;dair I., Export Instability‘and Economic Develop-
ent, Cambridge, Mass.: Harvard UniversityuPress,‘
/1966, - ) - : '
. / / Lo . ‘
'MacBeany/Alasdair 1. '‘and Bakisubramaryam, V.N., Meeting the
~/ Third World Challenge, London: The Macmillan Press
"./ for the Trade Policy Research Centre, 1978.

Parik ,eA., "United States, European, and World Demand Functions
; for Coffee:, American Journal of Agricultural -
Eébnomics,.Vol.'SS; No.-3,”(August,-l973).

\

» Robert, S. and Rubinfeld;-DaniellL., Econometric
‘Models and Economic Forecast, New York: McGraw-
Hill, 197se.

S

I~



W

121.

Quirk,. James Pl,;Intermediate Microeconomics, Chicaygo:
o Science Research Associates, Inc., 1976.

Rowe, J.W.F., The World's Coffee: A Study of the Economics
: and Politics of the Coffee Industries of Certain
Countries and of the International Problem, London: -
Her Majesty's_stationery-Office, 1963.

Sackey, N.E., "Analysis of the démand'for cocoa in Canada
and the United States, 1950-1972", Master of Science .
dissertation, University Qf'Alberta, 1976. ‘

Singh, Shamsher, et al., Coffee, Tea, and Cocoa: . Market
Prospects and Develo ment Lending, World Bank Staff
Papers No. 22, Baltimore: The Johns Hopkins
University Press, 1977. - - '

Sraffa, Piero, Production of Cbmmodities by means of Commodities:

‘Prelude to a Critique of Economic Theory, London:
C ridge University Press, 1977. i

StatiStics,Canada..'Natiohal-Accounts, Income, and Expenditure,
~ Cat. No. 13-201. i

Streeten, Paul a@d.Elsoh, bavé,-biver§ffication~and'Develop—
ment: The Case for Coffee, New York: Praéger
- Publication, 1971. ;

»

-

United Nations. . Statistical Year Book, Washington, D.cC.:
o annual 1issues. S ‘

- Timms, Danielle, E., World Demand Prospects for Coffee in

: 1980, with Emphasis on Trade by less Developed
Countries. Foreign Agricultural Economic Report
No. 86, Washington, D.cC.: U.S. Government Print-
ing Office, March, 1973. B , . -

Unitéd Nations. Statistical Year Book, Washington, P.C. 1978.

. United States Departmeh£'of'Agriculture, Statistical Abstract
: - of the U.s., Washington, D.C.: U.S.D.A., variods
issues, ) . - -

-, i ‘ | _

United States Department of Commerce, Business, and Service
Administration. Coffee Consumption in the United
States, 1920-65, Washington, D.C,, 1961. ,

Walters, A.A., An Iitroduction to Econometrics, Toronto:
MacMillan and Co. &td., 70. _

N \
v . ~




©122.

..~ Wickzer, -v.D., Coffng Tea, and Cocoa: An Economic and Political
o ~ ~ Analysis, Food Research Institute Stanford University

"Press: Stanford University Press;_19§5.

Wickzer, V:D., The World Coffee Economy with Special-Reference
to Control.Schemes,;Eood'Research'Institute Stanford:
Stanford University Press, 1943. o '

e

Working, E.J., "Progress in the Study of Demand. for Farm
: . Products", Journal of Farm. Economics, Vol. 37,
December, 1955. IR

H



\

¢ . . /// )(,t"' . '
Aifgnﬁix AL
s ) S~
e P

RESENTAPION OF THE MODEL RESULTS WHERE
~ _/PRICES AND INCOME INCLUDED ARE

IN NOMINAL_TERMS

123,



124.

The following section pres

: _ , 2 ts/resultséiiﬁed on
. . - : y ./
*ﬂmodels-where'the priqg and inco variaBles are xpressed

It uomlﬁaj”termscmehere are no substantlal dlfferences
‘between results based on real (prlce,/lncome, and consump—

tion) uariables (Tables 4-1 through 4-6), ~and those based
‘:on nominal variables (Tables A- l through A-6). However, soﬁe
mln;r dlfferences can be detected; These differences are due~ ,
to increases in nomlnal variables brought about by 1ncreases=
Vln prices. For example, in the‘Canadian case nominal per
capita consumption and income fncreased over the.sample

period while their real counterparts decreased. Consequently,

\L .

in nominal terms, per caplta consumption. and per caplta
1ncome in Canada appear to be positively correlated (Table
A- 2), whlle in the real terms they were found to be 1nversely

related.l Accordlng to the data, ~population levels 1ncreased
R _

over the sample perlod 4though not significant. Hence,,totak

) &

consumption, for instance, in the United States'appears to be

. directly related, where price and income.variables are in

nominal terms. As pointed out above, by implication, reals
=t
= >
_total consumptlon of coffee decreased over the ‘period. Con-

“ e

sequently, real total consumptlon of coffee varlesflnversely

<

with population_level in the United States.-

1 gee Table 4-2. } L

Y G
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YTABLE,Aésff
SUMMARY OF THE ESTIMATED DEMAND ELRSTICITIES
FOR COFFEE FROM MODELS 38 _39 40 AND 4l

! o
IN CANADA,_1955 1977 “i’rel

B Own Prlce ,'ff* Income SN
Equation Model- Form . . Elast1c1ty of »Elast1c1ty';.
e LT Demand ' s EET

. 38a . . Linear . - vfj%o;qﬁs“f;,l"g'ﬁ"él;sa“‘f, R

Py T R
3% o Linear - . . - -0.0

C0a T minear =006, T
B A T
4la - Linear . . -0.06 7 . o 0,20

"./fssp-'i;.~_Ldgafi£hmic»j{faw;46’13

39p ;_Logarlthmlc;fE_j’J—O 11

_405AAA.';iLogar1thm1c' fvj_i—O ll”iAw"

e

41p° {Logarlthmlcf} ;{7)-0.132,'7j;¢iff'A'o;237’"”‘ i

'T}” Based on coefflclents 51§Pifigaﬁt?étﬁﬁheﬂ;Q*éefi;A
“cent level.f14 - ) vf '_ I o

[T

‘SJSOURCE. Calculated from Table A 2
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APPENDIX B
AVERAGE,ANNUAL~wHoLEsALE'ANDjRETAIL
PRICES OF COFFEE, COCOA, AND TEA

" IN CANADA AND THE UNITED STATES

a

136.

A



137.

(2
" TABLE Bl-1

‘AVERAGE ANNUAL ' WHOLESALE PRICES OF COFFEE, COCOA( AND TEA,

‘IN CANADA AND THE UNITED STATES, 1955-1977

.whqlesaic 1 -Whéleéale’ . ‘2 Wholesale o Wﬁglesale ¢
Prices of Coffee Prices of Coffee Prices of Cocoa Prices of Tea

‘Year © (Col. 1) (Col. 2) (Col. 3) (Col. 4)
) :U}S.\Dollars Per 100 Pounds LT
1955  n7.00 57230 e 3.0 64.80
1956 - .. '20.68° 5840 ° o 27.10 : "' 57.20
1957 35,28 - - 57.40 30.40 58.70
1958 37.57 - ' 4841 - - 4390 56.80
1959 28.72. - ' 6.7 33.60 56.30
1960, . 20.18 S 36.60 , . 28.60 o hi 59.40
1961 18.48 ' 36.01 22.70 . 57.50
1962 . "20.63 - 33.96 20.80 55.63
1963 27.86. C o2s.33 7 53,10
1964 135,58 o 47.36 23.43 : 55.00
1965  31.27 44,78 ‘ 17.18 54.00
1966 . 35,28 : 40.79 . ‘ 24.43 48.20

1967 C 3472 _ 37.g§ o " 29.07 -+ 45.90 )
1968 . " 33.46 37.48  34.40 ' 46.00
1969 27,43 .27 568 42,60
1970 33.69 : .53.94 : 34.17 ' 44.61

197 3.2 < 45.17 T s
1972 33.54 . 52.68 S 32,26 B . 50.70

1973 41.53 - ' 56.83. . 64.40 D430
1974 . . 55:42 O s6.83 [ T 2Tt . 52,001
1975 6L.05. - . 82.58- . - RN LRI . . 68.80
1976 - 87.90 / U 14948 o 9279 . \74.30
o7 1?7-65 2678 - 171 %6 ., 139.79
Uganda
2 Bralelf

SOURCE: Columns (1-4): Internatxonal Monetaty Fund, Inter-.
’ national Financial statxstlcs (Washxngton D C.,’
I. M b., Annual 1s&ucs) .

(l._ A o S o .
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- , ‘ TABLE Bl-2 B o
AVERNGE ANNUAL RETAIL PRICES OF COFFEE, TRA AND SUGAR I3
. IN THE UNITED STATES, 1955-1977 ) -
", Retail ) _ Retail ) Retail ] .
o v Price of Coffee .. Prices of Tea . Prices of Sugar
Year - (col. 1) /. " (Col. 2) . (col. 3)
v - U.Ss. Centslﬁer]Pound
1955 52.2 7.15 10.4 '
1956 51..2-*' 6.75 " 0.6
1957 49.8 < 6.64 ~ " 11.0
1958, 439 6.57 o 1.3
' 1959 35.6 '6.51 ” 11.4
1960 TS 6,52 1.6 - Fa
1961 32.4 “6.47 . 118
19627 1 30.4 . 6.40 1.7
k 1963 ¢ 303 5.47 < 1356
1964 39.6 5.36 12.8
1965 Y% 37,6 o5a3 ¢ 1.8 .
. 1966 36.6 “.5. 12.0
1967 3.2 , 4.17 12.P
1968 34.0 6.07 12,2
1969 33.4 6.0 12,4 .
"1970 L 44.4 6.31 13.0 ‘
1971 95.4 T 6.45 13.6
5 . 1em 92.7 - 6.49 13.9 ?
1973 104.0. 6.61 S 15.1
1974 122.9. . 7.20 32,3
"1975 1334 8,75"- . “ 37;2‘:Q
1976 187.3 XS 24,9
1977 342.2 S 10079 .21
SOﬁﬁCE: qug (1;3) Unitcd~§£a€és qudrtm;nt of Commérca, .

Bureau of the Cencus, ‘Statistical Abstract,
various- issues. (Washin
Printing Office.) -~ :

Y

gton,-D.C.: ~Gaovernment

<4

o
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APPENDIX C ' -

:f NATIONAL DISPOSABLE INCOME CONSUMER PRICE INDEX

2"

AND PQPULATION LEVELS IN THE -

E UNITED STATES AND CANADA
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TABLE. €1-1 o

AVERAGE ANNUAL PEJ CRPITA CONSUMPTION OF COFFEE IN THE

ONITED ,S'rarzs AND C}}NADA

Per Capita T © " " Per Capita
- ConSumption : Iy Consumptxon ’
' of Coffee in U, S. L (} of Coffee in. Canada
. Year ' (COl. 1) i L (Col. 2) )
X - - —— . o2 —
(green beans equivalent) (gregn beans equivalent)

1955 : 15.3 ] - 6.98 Lo

4

1956 15,5 I f 7.40 _ A
29574 e " 15.7 L s "q/
1958 Cas.e 7.98 ‘
1959 15,9 C 8.68

1960 - 1s.g. . - 8.36

1961 15,9 R 8.67

1ve2 - . as.e . %.14
1963 -16.2 . . s.0s ST
1964 15,5 L eare

‘1965 © U 14.8 L s

1966 4.8 . em

1967 - 7 4.8 _ .9.29
1968 . .}4.8' T Leish .
1969 . o ua - } o 3v,é,9§f,. .
1970 3.4 :' S e *"'Q;ss

1970 - @ 3'1313" '”‘ o Buss _
1872 Cazde T L gyt I
173 . a3 e 9.9 |
974 12,9 | L _"'?~.‘“ C09.23 W .
s ae e S
1976 - . o128 . R f."i,,;"s 50 o
e e sl e L i,'

E_Sbuncgs;':(Col 1) The United States Department of Commerce,
J ©. . Statistical’ Abstract (wgshzngton, D.cC. ) various
",”Issues...t-. . L :

’(001 2) Zuha,r A. Hassan, Handbook of food and
ex ndxtures,f rices. and consumptxon, -and Danielle - L
‘Karamchandani,: 'Edited and: publis ed by Infotmatxon e
el DivisionnngticuLQure‘Canada. p'i‘ L : ©




- TABLE cl-2

.

o> NATIONAL DISPOSABLE INCOME AND POPULATION LEVELS IN THE

UNITED STATES AND CANADA 1955 1977

Populatioﬁ . _Populdtion L 'National 615posa81e
: . Level in.the u. S. ' Level in Canada . Income in the u S.
Year ' (Col. 1) . - {Col. 2), . (Col. 3.

‘ tin millions) | ..tin thousands) tin billzons of s) ‘ j(1n m/ilions of-. 5)
(1955 1es.9- - S W 15698 Cv 30 . 1s239.
. 1956 . 168.9° . .(c)16080 S ' 350.8 e 20153
© 19577 17200 _ _‘. 16610 o 355.1'>' . 21107
1958 Cale 17059‘ h‘»357.s St 22600
B L e ¥ L T 71T R - 400,0 C 23348
© as60 180.7 . 17870 L 4.5 S ase7s
el et o aeaaes 2.0 0 2eom
‘1962 . 186.6 SRR 'ic)iaiéé I S4s7.a T 28243 .
1963 0 aes.2 . e < - ;o ,7300181-' -
Casea . . asis. T iaezen e 518, . L arizs
1965 194.3 o l§644 S ".-fsﬁe.o S 3amm0
1966 . 1%.6 ' © (c)20014.9 . S 620.6. . . 38278
1567'1" 198.7 . . U207 % - esae - 41708
1563 20007 L aemmd T wgma . ".ft‘;'qéezo" _
- 1%6s. 2027 . a1001 L c1se0 . L seeny
N5'1970 G 20009 . ayaey < E i_>59§:4  T ,546952' , _
. Cama | easess o 858l - sesas e
‘1?72f”3»>}’apefa BN 218015 Uesy,g ?' e i,séiOQr‘ A
A9732m000 L oL 220028 . 1064.6 Do asne
1974 _}t7v211 . 22364 “'”'1136;0'j T 9499
';9§5f,‘“':ﬂ213 6. i S ”;zésj.i JETT ."1217'0 R '3'107945”
375:1926’;;;‘51215 1 {ttfffﬂ;_.1f4§y:g992?<.’ ttﬁ}:'¢f1364 1 e !T1264L9 
'3-;tqf1911:j'j } 216.8 - A s70 - v L '

L ',-----.(m',z's:sz”. s o Loasze.st oo 13gars

'asoqﬁbé:f‘(Col. 1.s 3) The United states Department of Commerce, Eureau'»?. o
otor of the Cencus Statxstxcal Abstract, Various issues (WAsh1ngton, T
f‘D el , R u"' o o L

-

f“(Col 2 E 4) D B s., Statistics Canada, National Accouhts Income )
o and Expendxture, cat. .nov 13-201 Annual iSSues.




- o oABLE c1 30 o 142,
cousuusn PRICE - \INDEX IN 1uz

UNITED STATES AND C}\NADA .

T :Cahada S Allu "x; 0 Ihé United siates
ot 7 L Coffee . < Sugar’ . ... Items - . | all Items
* . Year (Col. 1) o {colds 2) .. (Col. .3) - {Col. 4)

e o N ";1971 =100 .. ;*;  R 1967.= 100 -
1355 1104 ',T'_"j 5.7 _-.ﬁ . £7.5 | R “so 2
1956 . uasie - 6.3 ~'}r‘s§.si'v S :]f-e1.5 -
1957 104.8 S 101 .0 L "_170?’, S ises " -
1958 8.8 . gs.a s 72;6_.’ KR 8.6 . | _
-‘,isss 16 7.0 g ;-_Lg 8.3 . . .7 s
1960 47 a2 7R 887
Loas6l o asie o Thgsl v iasie R TS
Caee2 o maa 786 75 so.e
'1963."'.§:76,3"""v' 12902 - ..7i.zl T e
SRy ;1§6i;4_'5'¥91.9*"°> 116 z‘3a_  aeie T sl A
1966 . 7 95.0. 1. 785 35 | SRR 2 B
Caser - 9;.6"' o 7609 ;’;3615 ‘ © 0 100.0°
1968 es.6. 7.7 L . solo, . Cloaod2
1968 TR _;,f?jsé,d" o 941 ;.1 ﬁ,é-.{los;s‘ L
1970 - ' 100,2. 92,40 0 er2 L inea.
';i;évi:j.;'raob;O"‘~ tﬂ?-ioo;b'," :’;oé;of f“:.l: '121.3 7'“
19720 - es.o. . 125:8 ST Yoae 712530
. s }}igj;lyl 7 152;“ ;.:..> 339‘2-AIA.” ::125 Oc% { ';r f‘fi4j;7"' v Lo
S99 dadua L0, 1380, -7 a6l I

976 1915 200 L duss T»’.a...f”117o,5

ST 18 B8 } ;",}185 6*;ﬂ;-." 150.3";j.,.ﬂ3) wlﬁx\s,-"“'

’v‘sodkchs"’(col 1-3), Zuhair'A. Hassan, Danielle Karamchandani
L .. 'Handbook of food .and . expenditures i ]

;- consumptibn, Edited.and publish
_ :DIEisIon- Agrxculture Canada : :
' f\l(Co1.: ) The United states Department ‘of Commerce,
',gvstatistical Abstract (Wash1ngton D C., 1978)

e




