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ABSTRACT

Daméus. A.. Tilley, D. and Brorsen. W. 2005. Carribean Demand of U.S. and Rest-of-the-
World Starchy Food (Wheat. Rice. Corn, and Fresh Potatoes): A Restricted Source Differenti-
ated Almost Ideal Demand System. RED. 2 (1): 7— 14

Caribbean per capita budget share import demand elasticities for U.S. and Rest-of-the World
(ROW) starchy foods (unmilled wheat and flour. rice. corn and frezh potatoes) are estimated
using a Restricted Source Differentiated Almost Ideal Demand System. For the U.S. and the
ROW wheat and rice. own-price elasticities are negative. and source-differentiated cross-price
elasticities are negative. This suggests that export price reduction of wheat and rice by any
means in the Caribbean supplier countries can have a positive impact on Caribbean food
security. In addition. separate markets seem to exist in the Caribbean for the U.S. and the
ROW wheat or rice, protecting the U.S. or the ROW suppliers from product competition.
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RESUME

Daméus. A.. Tilley, D. and Brorsen. W. 2005. Carribean Demand of U.S. and Rest-of-the-
World Starchy Food (Wheat. Rice. Corn, and Fresh Potatoes): A Restricted Source Differenti-
ated Almost Ideal Demand System. RED. 2 (1): 7—14

Des élasticités de la demande caraibéenne dimportation par téte d’habitant de produits a
base de féculents (blé paddy et farine de blé, riz. mais. et pomme de terre fraiche) en prove-
nance des Etats-Unis d'Amérique ou du reste du monde sont calculées. en utilisant un svs-
téme de demande quasi-idéal avec restriction et différenciation par origine. Pour le blé ou le
riz en provenance des Etats-Unis ou du reste du monde, les élasticités par rapport au prix
propre de la demande et les élasticités-prix croisées par rapport a la différenciation par ori-
gine sont aussi négatives. Cecl signifie qu'une réduction. par quelque moyven que ce soit. chez
les exportateurs (Etats-Unis ou reste du monde) du prix d'exportation du blé et du riz. peut
avolr un effet positif sur la sécurité alimentaire dans les Caraibes. En outre. les marchés du
blé ou du riz en provenance des Etats-Unis et du reste du monde semblent étre séparés dans
les Caraibes : ce qui peut protéger les fournisseurs américains ou du reste du monde de la
compétition de produits sur le marché caraibéen.

Mots clés : Demande. élasticités, exportation. importation

food security. In fact, middle and
low-income countries import a major
portion of the food they need from
other countries with production sur-
pluses. A reduction by policy means
(say an export subsidy) of the export
price of an exporting country can

Introduction

Food security in developing and
least-developed nations has been a
major concern during the second
half of the twentieth century. In the
1960’s, the green revolution at-
tempted to address this issue
through on-site agricultural devel-
opment, based on intensive use of
mmproved seeds and fertilizers. Spe-

o . ; Potatoes) in the Caribbean
cific domestic constraints bottle-

an exporting country can help se-
cure food In some poor 1mporting
countries through on increase in the
quantity of food imported. At the
same time, this export price reduc-
tion may favor market expansion
and market share gain for the ex-
porting country. The effects of a sin-
gle country introducing subsidies
depends on the cross elasticities of
demand for the same good from
other countries as well as from cross
elasticities for related goods.

Starchy food 1s the key dietary com-
ponent providing food security of
people in the Caribbean. The four
highest volume starchy staples in
the Caribbean are wheat, rice, corn,
and fresh potatoes. There is no
wheat production in the Caribbean
region. Rice, corn and fresh potatoes
are produced only in a few of the
Caribbean countries (Table 1).

Caribbean production of starchy
foods 1s frequently insufficient to
satisfy the needs of the growing
population. Therefore, the products
are imported from the United States
and from the Rest-of-the-World
(ROW), which includes all Carib-
bean supplier countries other than
the U.S. and the Caribbean itself

Table 1. Countries Producing the four Staple Foods (Wheat, Rice, Corn, and

necked the efforts of the green revo- Staple

Caribbean producer-countries

lution, which did not fully reach its | Wheat None

objective. Today, the question still

‘ . Rice
remains of how to achieve food secu-

Tobago

Dominican Republie, Haiti, Jamaica, Puerto Rico, Trinidad-

rity in nations with insufficient pro-
duction to satisfy the needs of their
growing population. The green revo-
lution experience reveals the limited
success of production policies in ad-

Corn

Antigua-Barbados, Bahamas, Barbadoes, Dominican Republic,

Grenada, Dominica, Guadeloupe, Haiti, Jamaica, Montserrat,
Puerto Rico, St-Lucia, St-Vincent, Trinidad-Tobago

dressing the food security matter in | Potatoes

less developed countries. Trade poli-

Bermuda, Dominica, Dominican Republic, Guadeloupe, Haiti,
Jamaica, Montserrat, St. Kitts and Nevis.

cles appear to offer an alternative

; } . Source: FAO
way of helping poor nations achieve
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itself. Import quantities represent
an 1mmportant part of the total vol-
ume of the starchy foods [wheat
(unmilled and flour), rice, corn and
fresh potatoes] available for con-
sumption in the Caribbean. All the
wheat consumed in this region is
mmported. Data on the Caribbean
show that, the quantity share of im-
ports in the total quantity of rice
consumed was as high as 62 percent
n 1993; in 1990, this share was 86
percent for corn, and 1n 1986, it was
86 percent for fresh potatoes (USDA
and FAO). This suggests that food
security via total volume of starchy
staple available for people to eat in
the Caribbean can be achieved only
through imports, outside any im-
provement in domestic production.

Several countries or regions in the
world, including developed, develop-
ing and less developed ones, import
the four staples from the United
States. The Caribbean has a low
share of the world total volume of
wheat, corn, and fresh potatoes 1m-
ported from the U.S. (USDA).

The question is how one can expect
price changes by any means (policies
or market adjustment mechanism)
in either the U.S. or in the ROW to
affect food security in the Caribbean
through the import demand for
starchy foods. There 1s a linkage
between imports of starchy foods
and food availability in the Carib-
bean. Consequently, changes in the
Caribbean import demands of
starchy foods due to changes in the
foreign supplier prices will impact
food availability through imports.
Indeed, in the absence of any tech-
nological progress to bring about an
increase in Caribbean domestic pro-
duction, higher imports correspond
to 1mproved Caribbean food avail-
ability. Furthermore, if the Carib-
bean imports more from any of the
two sources (U.S. or ROW), the mar-
ket share of this source in the Carib-
bean will increase, assuming source
competition in the Caribbean manr-
ket. Caribbean suppliers of starchy
foods may be concerned about their
market share in this region. Market
sharing can only be an issue if com-

petition exists for a given source-
differentiated starchy food in the
Caribbean. We do not know whether
a starchy food from two different
origins (U.S. and ROW) 1s 1n source-
competition or 1n source-
complementarity. We do not know
either the magnitude of the possible
mmpact of price changes in the U.S.
or in the ROW on the Caribbean
imports of starchy foods from the
two sources.

As far as Caribbean food availability
through 1mports 1s concerned, as
well as knowing whether or not
source-competition or source-
complementarity exists for a starchy
food from two different origins,
there 1s a need for determining the
responsiveness of the Caribbean
starchy food import demand to price
changes in the U.S. and the ROW.
Given 1its relatively small share of
the total U.S. and total ROW mar-
ket, the Caribbean 1s a price taker
and does not influence the U.S. and
the Rest-of-the-World prices of
starchy foods. Therefore, U.S. and
ROW prices are exogenous for the
Caribbean.

The general objective of this paper is
to estimate the Caribbean import
demand elasticities for these staples
imported from the U.S. and from the
ROW, using a Restricted-Source-
Differentiated Almost Ideal Demand

System (RSDAIDS).
I. Theoretical Model: The
Restricted Source Differenti-

ated Almost Ideal Demand Sys-
tem (RSDAIDS)

The Restricted Source Differenti-
ated Almost Ideal Demand System
(RSDAIDS) was proposed by Yang
and Koo (1994). The Almost Ideal
Demand System (AIDS) (Deaton
and Muellbauer, 1980a) is modified
to allow source differentiation. Two-
stage budgeting and separability
assumptions are embedded in the
RSDAIDS models.

The Caribbean is assumed to allo-
cate its import budget to starchy
food (wheat, rice, corn and potatoes),
other food products, and non-food

products at the first budgeting
stage. Once expenditures on 1m-
ported starchy foods are determined
from this first stage, the Caribbean
region 1s assumed to allocate these
expenditures to wheat, rice, corn
and fresh potatoes. The necessary
and sufficient condition for this allo-
cation 1s that the utility function
generating the behavior is weakly
separable. Starchy food imported by
the Caribbean is assumed to be
separable. Starchy food imported by
the Caribbean 1s assumed to be
separable from all other imported
food and non-food items and from
domestically-produced starchy food.
Weak separability requires that the
marginal rate of substitution be-
tween any two staples belonging to
the starchy food group be independ-
ent of the quantity consumed of any
commodity belonging to the other
food-product group or non-food-
product group.

The AIDS model has its ground in a
Price Independent Generalized
Logarithmic (PIGLOG) type of pref-
erence from which is derived a cost
or expenditure function (Deaton and
Mueller 1980a). However, an AIDS
model that differentiates by source
(Source Differentiated AIDS or
SDAIDS) incorporates in the expen-
diture function the Importer’s be-
havior that differentiates goods from
different origins (Yang and Koo,
1994). Under the restriction of block
substitutability, the Source Differ-
entiated AIDS model becomes the
Restricted Source Differentiated
ATDS model (RSDAIDS). Block sub-
stitutability means that only an ag-
gregate price of the other products
enters the equation of a given
source-differentiated product. In
other words, Caribbean demand for
U.S. rice has the same price re-
sponse to U.S. wheat and Rest-of-
the-World wheat. That is to say that
the cross-price effects are not source
differentiated between products,
while the cross-price effects are
source differentiated within a prod-
uct (Andayani and Tilley). In the
ATDS or the RSDAIDS, the demand
of a commodity is measured by the
budget share of that commodity.
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With the bloc substitutability as-
sumption, the Restricted Source Dif-
ferentiated AIDS model can be writ-
ten in the following way:

I1. Model Specification and
Procedure

The model in equation 1 is applied
to the Caribbean starchy food import
demands. The model is specified as a
system of eight equations of the fol-
lowing form:

i P

Wih = an + ¥ vinik In(px) + ¥ vinj In (pj) +Bin In [ E] (1)
k A=t 1Y

Where In(p;) =Y “jIn(pjx),

win 18 the budget share of good ; imported from source n, ain 1s an intercept
term, Ymik 18 the price coefficient of good ; from the different sources i (with x
including ») in the equation of good ; from origin u, pi 18 the price of good ;
imported from sources x (with k including h), vy i1s a cross-price coefficient
of the non-source differentiated or aggregated good j in the equation of good
i from origin h, p;j is the price of the non-source differentiated or aggregate
good j (for j not equal to 1), B is the real expenditure coefficient, E is group
expenditures, and P is the Stone price index.2

The demand restrictions of adding-up, homogeneity and symmetry for the
RSDAIDS are as follows:

DY an=1 Yvimk=0 XY yinj=0 Y3 Bn=0; (adding-up)
ih b in in

(2

Y vinik + 2 yinj = 0; (homogeneity) (3)
k E=!

YVihik = Vikih (symmetry) (“1)

Marshallian elasticities are computed from the estimated parameters using
the following formulas proposed by Yang and Koo:

€ihih = -1 + Yininh—Bih  : OWn price elasticity, (5)
Wih

€ihik = Yibik -Bn (Win):  (6)

Wih "ih
cross-price elasticity with same good but a different origin (k different from h),
€ihj = Yibi -Bin (Wy) :© cross-price elasticity with a different good, (7)
Wik Wih

Ni=1+Bn
Yih

. expenditure elasticity, (8)

hicksian elasticities are computed using the following formulas:

Oihin = -1 + Yihih + Win : own price elasticity, (9)

Wih

Oinik = Yk + Wik : (10)
Wih

cross-price elasticity with same good but a different origin ( k different from h)

€ihj = Yihj + Wj. cross-price elasticity with a different good.
Wik

(11)

Standard errors of the estimated elasticities can be obtained from the vari-
ance-covariance matrix of the parameter estimates. T statistics can be com-
puted by dividing the elasticities by their standard error.

Wheatys = f(Pwheat, Us., Puheat, ROW, Price,
Poom_ Ppotatoes) Expenditul‘eSta_rchy) (12)

Wheatrow = f(Pwheat. Us.. Pwheat. Row. Price.
Pcorn, Ppotatoes: EXP enditurestarch}') (13)

RiceUS = f(Price,US. Pri.ce, ROW. Pwheat.
Pccm, Ppotatces. EXpenditUl’esta:rchy) (1—1)

Ricerow = f(Prices, Price.Row, Puwheat,
Peorn, Ppotatoes, Expendituresiarchy) (15)

Cornus = f(Peorn,us, Peorn,rRow, Pwheat,
Price, Ppotataes, Expenditurestarchy) (16)

Pwheat,

(17)

Cornrow =f(Peorn,us, Pecorn,row,
Price, Ppotatoes., Expeﬂditurestarch}')

POtatOBSUS:f(Ppotatoes,US._ Ppotatoes,ROW,
Pwheat, Price, Pcorn, EXpeDditul‘E‘etarchy) (18)

Po t'atoesROW:f(Ppotames_US- Ppotatoes-RO\N-
Pwheat , Price. PCorn. E-Xpendit-uresta:chy) { 1 9)

Where the left-hand sides are per
capita budget shares of the source-
differentiated starchy foods (wheat,
rice, corn, potatoes), P stands for
price, ROW stands for Rest-of-the-
World, and expenditure on starchy
foods 1s per capita real expenditure.

The estimation method used is seem-
ingly unrelated regression (SUR).
One equation 18 dropped to avoid sin-
gularity. Homogeneity restrictions
are tested and imposed. Source dif-
ferentiation and block substitutabil-
ity give a peculiar feature to the
model. The right-hand side variables
are not totally identical across all
eight equations, given the assump-
tions of one-product source differen-
tiation and block substitutability.
With such a feature, symmetry re-
strictions among goods are not possi-
ble (Yang and Koo, 1994).

The use of the Stone index may gen-
erate a simultaneity problem, given
that dependent variable and expen-
diture shares in the index would be
the same. Remedies are to use the
lagged share (Eales and Unnevehr)
or the average share (Haden) in the
computation of the Stone index. In
this study, the lagged budget share
1s used to construct the Stone index
that deflates expenditures. Moschini
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argues that the Stone index i1s not
invariant to units of measurement
and suggests using mean-scaled
prices to overcome such a problem.
This suggestion 1s used 1n this
study.

Caribbean demands of starchy food
are estimated on per capita basis.
Consequently, total expenditures on
starchy food as well as budget
shares of each staple are computed
on per capita basis. Total expendi-
tures are divided by the Caribbean
population, as well as total quanti-
ties imported of the four staples.

Misspecification (including normal-
ity), separability, product aggrega-
tion (or source differentiation), and
endogeneity tests are conducted.
With respect to the misspecification
test, first, the Shapiro-Wilk test sta-
tistics 1s used to assert normality.
Second, the joint conditional mean
and joint conditional variance tests
are performed, using the method
proposed by McGuirk et al. (1995).
The joint conditional mean test in-
vestigates structural change, nonlin-
earity, and temporal dependence.
The joint conditional variance test
mvestigates the presence of dynamic
and static heteroskedasticity.

With regard to the separability test,
two prominent studies on this mat-
ter are from Hayes, Wahl, and Wil-
liams (1990) and from Moschini,
Moro, and Green (1994). The Hayes,
Wahl and Williams’ approach has
been used in most studies dealing
with the RSDAIDS model. In Mo-
schini, Moro and Green’s view (p.62)
the separability test proposed by
Hayes, Wahl, and Williams “1s con-
sistent with direct weak separability
only if the subutility groups are
homothetic (thus, it cannot be used
to justify second-stage demand sys-
tems).” They suggested a likelihood
ratio test for testing proposed local
separability restrictions (in equation
20 of their paper). Both methods of
testing for separability are used in
this study. The Moschini, Moro, and
Greene’s separability test 1s per-
formed with homogenity and sym-
metry 1mposed. The separability
assumption 1s tested to determine

whether or not individually or
jointly the starchy foods in the
model are separable from other
starchy foods. If this form of separa-
bility holds for each equation, prices
of other starchy foods are not rele-
vant arguments in a given equation
of the starchy food model. The fol-
lowing restriction on the RSDAIDS
model 1s to be tested for block sepa-
rability using the Hayes, Wahl, and
William’s approach:

(20)

Yihj = Wih Vij, V] #1

Where v; 1is the cross-price parame-
ter between groups 1 and j, and it is
estimated from a non-source differ-
entiated AIDS model under the as-
sumption of perfect substitution
among all the starchy foods in the
model (i.e. no quality difference
among starchy staples from differ-
ent origins).

The separability restriction pro-
posed by Moschini, Moro, and
Greene is as follows:

(2

Vik = -ctctktH(Yjim + qjom) @ * B @ B 2D

(@5 + &) (“m+Pm)
Where the alphas are intercept
terms, the betas are real expendi-
ture coefficients, the gammas are
price coefficients, 1 and j are goods 1n
the same group, k and wm are also
goods 1n the same group (with a pos-
sibility thati=j or k = m).

In relation to the product aggrega-
tion (or source differentiation) test,
the restrictions that the parameters
(intercept, own-price, and source-
differentiated cross-price parame-
ters) of the RSDAIDS model are the
same as 1n a non-source-
differentiated AIDS model are
tested. For the purpose of this test,
the following restrictions are 1m-
posed on the RSDAIDS model:

h=0aivh €1
YTihk=7ViV h, k €1,]

Pr=Pivhei

With respect to the endogeneity test,
the Wu- Hausman test as described
by Blundell (1987) 1s conducted. The
null hypothesis 1s that the real ex-
penditure variable 1s exogenous.

(22)

e

II1. Data

United States and ROW prices of
exports of starchy food (wheat, rice,
corn, potatoes) to the Caribbean are
one set of variables that are impor-
tant in this study. Other important
variables are quantities of the com-
modities under consideration im-
ported by the region from the
United States and the ROW. Prices
are computed as total value of 1m-
ports divided by quantity imported.
The data available for this study are
annual and cover a period of fifteen
yvears (from 1982 to 1996).

Wheat 1s 1mported in different
forms: unmilled wheat, wheat flour,
bulgur wheat, and other wheat
products. Wheat is aggregated into a
single product in both value and
quantity terms. In the aggregation
of wheat, bulgur wheat and other
wheat products are excluded be-
cause they are more likely for tour-
ists and others in restaurants. Rice
and corner enter our analysis as
non-processed products. Potatoes
are imported as fresh and as frozen
product. However, only fresh pota-
toes are considered in this study
because frozen potatoes are more
likely for tourists and others in res-
taurants.

For each product or product specifi-
cation, United States exports quan-
tities and total exports values for all
parts of the world are given in For-
eign Agricultural Trade of the
United States (USDA). Total quanti-
ties and values of imports of each of
the products for all countries are
available in the FAO Trade Year-
book (FAQO). Therefore, total import
quantities, and values of imports
from the ROW for the Caribbean
region are computed using the data
from the FAO reference and the
data from the USDA reference.

The latter data correspond to import
quantities and values of imports
from the United States for the Car-
ibbean. Prices are computed as total
value divided by total quantity. Pro-
duction data are from the FAO Pro-
duction Yearbook (FAO).

Import expenditures on starchy food
i the region are computed as the
sum of 1mport expenditures on each
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product, with import expenditures on
each product equal to import price
multiplied by quantity imported. To-
tal import expenditures on starchy
food and quantity imported of each
product are calculated on a per-
capita basis. Population data for the
Caribbean region are from Economic
Commigsion for Latin America and
the Caribbean. Caribbean gross do-
mestic product (GDP) is computed as
a per capita average over fifteen Car-
ibbean countries for which GDP data
are from International Monetary
Fund (IMF). Countries GDP are first
converted into U.S. dollars by divi-
sion by the exchange rate3 which is
available in the same source in units
of domestic currency per U.S. dollar.

The Caribbean estimated per capita
import demand elasticities are not
expected to be affected by the
amount of food aid (In terms of
wheat and flour, rice and corn) re-
cewved by a very few countries in the
Caribbean only some years over the
fifteen-year time period of the data
used 1n this study. Based on data
from the U.S. Department of Agri-
culture (USDA) and from the Food
and Agricultural Organization of the
United Nations (FAQO), food aid in
terms of wheat and flour does not
generally exceed 5 percent of the
Caribbean total consumption of
wheat and flour. For rice, the aid
does not exceed 5 percent of the Car-
1ibbean total consumption of rice
over the fifteen-year data period.
For corn, the aid was given only dur-
mg three years.

Results

At the 0.05 level, the misspecifica-
tion test fails to reject the separate
null hypothesis of normality of the
error terms, of no structural change,
no nonlinearity, no temporal de-
pendence, no dynamic heteroskedas-
ticity, and no static heteroskedastic-
ity.

dynamic heteroskedasticity, and no
static heteroskedasticity

The results of the tests for separabil-
ity based on Hayes, Wahl, and Wil-
liams’ suggestion are presented in
Table 1 which also includes the
product aggregation test results and
the auxiliary regression of real ex-
penditures to test for endogeneity.
The F-test statistic for the null hy-
pothesis that wheat is separable
from all starchy foods (i.e. rice, corn,
and potatoes) 1s 19.43. For rice and
corn, the test statistics are 6.05,
9.79, respectively. Individual and
joint hypotheses are rejected at the
0.01 level of significance. We reject
the null hypothesis of block separa-
bility. We also reject the null hy-
potheses (individual and joint) of
product aggregation. The F-statistic
for the joint test of product aggrega-
tion is 19919.7. Therefore, there is
strongevidence that the source-
differentiated model 1s appropriate.

The Wu-Hausman endogeneity test
indicates that group expenditures is
exogenous 1n all the equations of the
model. Indeed, the null hypothesis
taht

that there 1s no relationship be-
tween group expenditures and the
error term of the auxiliary regres-
sion in Table 2 below 1s not rejected
at the 0.05 level of significance.

The Moschini, Moro, and Greene
likelihood ratio test of separability
indicates that each of the starchy
foods is separable from all other
starchy foods (just like the Hayes,
Wahl and Williams'test ) at the 5
percent level of significance.

The calculated likelihood ratio test
statistic 1s 17.755 with 2 degrees of
freedom is greater than the critical
value of 5.99 of a chi-square with 2
degrees of freedom, 1implying a rejec-
tion of the joint null hypothesis that
all the starchy foods are separable
from each other.

Marshallian and Hicksian elasticity
estimates are computed based on
the estimated budget share equa-
tions. These elasticity estimates and
their standard errors are in Table 3.

Table 2. Results of block separability,

test for the RSDATIDS model.

product aggregation, and endogeneity

Type of Test Test Results

Block Separabhility

Ho: All of the above

H,: Wheat is separable from all other starchy foods
F=19.45", df:6 for numerator and 59 for denominator
Ho: Rice 1s separable from all other starchy foods.
F=6.06", df: 6 for numerator and 59 for denominator
Ho: Corn is separable from all other starchy foods.

F=9.79" df: 6 for numerator and 59 for denominator

F=11.60", df: 18 for numerator and 59 for denominator

Source Differentiation

Ho: All of the above

Ho: Wheat can be aggregated

F= 714.19%% 4df: 5 for numerator and 68 for denominator
Ho: Rice can be aggregated

F = 172.94%*_4df: 5 for numerator and 68 for denominator
Ho: Corn can be aggregated

F = 156.75%* df: 5 for numerator and 68 for denominator
Ho: Potatoes can be aggregated

F =78635.1%** df: 5 for numerator and 68 for denominator

F = 19919.7** df: 5 for numerator and 68 for denominator

Real Expenditures to Test (1.03)
For Endogeneity

(8.15)

Auxiliary Regression of In(E/P) =-2.71%* -1.17*LPwheart 1.41LPricet 2.22*LPeom
(0.51)
—16‘17*LPp0(ﬁtOES

(2.01) (1.06)
-0.76LagReal Esp -0.0007LogGDP
(0.72) (0.003)

(*) and (**) denote significance at the 10% and 5%. respectively. Number in parentheses are standard errors.
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In general, the own-price Marshal-
lian coefficients of Caribbean per
capita demand (expressed In terms
of budget share) for both U.S. and
ROW starchy foods are negative and
significant, except for the demand
for U.S. corn and the demand for
U.S. potatoes where they are posi-
tive and non significant. We perform
our analysis only on the basis of sig-
nificant elasticity estimates.

Table 3 indicates that Caribbean
Marshallian per capita demand for
U.S. wheat 1n terms of budget share
1s unitary elastic to U.S. wheat
price, and Caribbean per capita de-
mand for U.S. rice in terms of
budget share 1s own-price inelastic.
Furthermore, Caribbean Marshal-
hian per capita demands in terms of
budget shares for the ROW wheat,
rice and corn are own-price inelas-
tic.

Based on the significance and on the
magnitude of the elasticities, reduc-
tion i1n the price of the U.S. wheat
would be more effective than reduc-
tion in the price of U.S. rice in ad-
dressing food security through im-
ports in the Caribbean, or equiva-
lently; in increasing U.S. exports to
the Caribbean. From the ROW per-
spective alone, changes in the wheat
price would have the same i1mpact
on Caribbean Marshallian per cap-
ita budget share demand for the
ROW wheat as would changes in the
rice price on Caribbean Marshallian
per capita budget share demand for
the ROW rice. A 1 percent change in
the price of wheat and rice in the
ROW would lead to less than 1 per-
cent change in the Carribbean per
capita budget share demands for
these two staples, given that these
budget share demands are own-
price inelastic.

The source-differentiated Marshal-
lian cross-price elasticities between
wheat from the U.S. and from the
ROW (as well as between rice from
the U.S. and from the ROW) are
negative and significant. Therefore,
there 1s no competition among
sources for these two products. This
suggests that wheat and rice from
the U.S. and from the ROW might

be considered as two different prod-
ucts in the Caribbean. For corn, the
source-differentiated Marshallian
cross-price elasticities in the U.S.
and the ROW equations are also
negative but not significant. The
same 1s true in the U.S. potatoes
equation.

Conclusion

Caribbean production of starchy sta-
ples (unmilled wheat and flour, rice,
corn and fresh potatoes) is insuffi-
clent to satisfy domestic consump-
tion. As a result, imports of starchy
foods play a major role in securing
food in the Caribbean. Caribbean
foreign suppliers of starchy foods are
both the United States

Table 3. Marshallian and hicksian elasticities for starchy food (unmilled wheat and
flour, rice, corn and fresh potatoes) per capita import demand in terms of budget

share in the Caribbean (1982-1996)

Marshallian Elasticities

Hicksian Elasticities

Product Variable US Equa- ROW US Equa-  ROW
tion Equation tion Equation
Wheat LogPWHTus -1.01%* -0.40%* -0.88%= -0.11
(unmilled (0.23) (0.12) (0.19) (0.09)
and flour) LogPWTrow -0.63%* -0.65%* -0.30 0.09
(0.22) (0.15) (0.22) (0.15)
LogPrice -0.80 4.16%* -0.69 4.40%*
(2.23) (1.42) (2.20) (1.40)
LogPcorn 0.34 -0.57 0.56 -0.08
(1.11) (0.73) (1.08) (0.70)
LogProtatoes 1.29 -4.34%* 1.31 -4.29%%
(2.15) (1.43) (2.15) (1.44)
Loz (Exp/P) 0.81 1.80%
(0.46) (0.32)
Rice LogPriceus -0.87= -0.85%* -0.83%= -0.88%=*
(0.29) (0.14) (0.28) (0.13)
LogPricErow S1.54%* -0.65%* S1.47%% -0.71%%
(0.23) (0.28) (0.22) (0.27)
LogPwarar -2.81%% 2.43%* -2.34%% 2.01
(0.78) (1.12) (0.85) (1.17)
LogPcorn 0.58 2.52 0.80 2.32
(1.92) (2.03) (1.86) (1.95)
LogProtatoEs 3.81%* (1.43) -2.72 3.83%* -2.74
(1.59) (1.44) (1.59)
Log (Exp/P) 0.82 -0.73
(0.56) (0.78)
Corn LogPcornus 0.12 0.17 0.21 0.26
(0.22) (0.026) (0.19) (0.15)
LogPcorn row 0.09 -1.08%* 0.13 -1.04
(0.08) (0.33) (0.08) (0.310
LogPwarar -1.34%% 0.27 -1.06%* 0.54
(0.39) (1.567) (0.43) (1.53)
LogPrice -8.31%* 0.01 -8.32%= -0.002
(1.28) (4.07) (1.25) (3.97)
LogProtatoEs 9.02%* 0.23 9.03%** 0.24
(1.20) (3.88) (1.20) (3.88)
Log (Exp/P) 0.49 0.47
(0.29) (1.10)
Potatoes LogProratoEs us 0.61 0.61
(0.41) (0.41)
LogPporatoesrow  -0.40 -0.36
(0.57) (0.58)
LogPwxEaT 2.80 3.85%%
(1.42) (1.57)
LogPrice -3.67 -3.42
(2.05) (2.08)
LogPcorn -1.19 -0.68
(3.40) (3.28)
Log (Exp/P) 1.84
(0.99)

Note : Log (Exp/P) stands for logarithm of deflated per capita expenditures in imports of

starchy food in Caribbean. LogP stands for logarithm of price.

** denotes that elasticity is

significant at the 0.05 level of significance. The numbers in parentheses are standard errors.
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States and the ROW, which export
their products at different prices to
the Caribbean. Available data
showed that average prices of rice
and corn exported to the Caribbean
over the 1982-1996 period were
lower in the ROW than in the U.S.
during the same period. Further-
more, the U.3. share of the total vol-
ume of starchy foods imported by
the Caribbean was in general lower
than the ROW share, except for
corn.

Foreign suppliers’ prices are not un-
der the control of the Caribbean,
which does not have any bargaining
power, given its size in the overall
mternational market. Consequently,
the prices faced by the Caribbean in
the foreign markets may exogene-
ously change at any time by policy
means from the exporters’ side or by
changes 1n international market
conditions. The questions are about
how these likely price changes of
starchy foods can affect food security
through Caribbean per capita im-
port demands in terms of budget
shares and how the Caribbean views
a starchy food coming from two dif-
ferent sources (the U.S. and the

ROW).

The results of the study suggest that
reducing U.S. prices of wheat and
rice 1s likely to improve food security
in the Caribbean through an in-
crease In the shares of the Carib-
bean per capita imports spending for
these two commodities. The same is
true for reducing ROW prices of
wheat and rice. Moreover, Carib-
bean per capita demand in terms of
budget share is own-price unitary
elasticities for U.S wheat and own-
price 1nelastic for U.S. rice, and
ROW wheat and rice. Among the
four starchy staples, wheat or rice
does not seem to be in price-based
source competition in the Carib-
bean. Instead, there exists a comple-
mentarity relationship across source
for each of the two products. In
other words, the Caribbean distin-
guishes between the wheat or rice
coming from the U.S. and the wheat
or rice coming from the Rest-of-the-
World. Equivalently; the markets

for wheat from the two origins (U.S.
and ROW), and for rice from the
same two origins seem to be sepa-
rate 1n the Caribbean. This may be
due to guality differences between
U.S. wheat and ROW wheat, and
between U.S. rice and ROW rice.
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