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Abstract

Thjs study estimates import dgménds for U;S. fresh grapefruit'inbfive
.major iﬁporting nations. Historipally, thesebnations havevimpbrted about
nfnety-five pefcent of U.S. gfapefruft exports. 'Five import démands are
specified and estimated by joinf generalized least squares. Results‘for the
sample period 19691 to 19881V showvdévaluation of the dollar had an important
influence on U.S. exports with elastic exchange_elasticities estimated.for
most buying nations. In recent years; Japan has imported over half of U.S.
fresh grapefruit expo?ts and study results shoW income growth, quota removal
and tariff reductions have played important roles in the growth of this
market. 'The Targeted Export Assistance program had a positive effect on fresh

grapefruit sales to Japan and Europe.
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Import Demand for U.S. Fresh Grapefruit

Exports of U.S. horticultural pfoducts are increaéing and are expected to
soon‘rank third in total Qélue behind grains and oilseeds»during the early 1990s
(USDA,>Agricultural Trade Highlights); From 1985 to 1989, the value of U.S.
citrus expérts inoreased by 40 percent.‘ Crapefruit exports registered the
largest growﬁh, increasing from $101.6 million in 1985 to $224 and $259 million
.in 1988 and 1989, respectively (USDA, Horticultural Products ReVieW). ‘His-
torically, the leading graéefruit producing states have inclﬁded Florida,
California, Texas andbArizona. Giyén the inherent abilify of agricultural
exports to generate economic gains fdr farm economies, research into the
effects of various‘factors iﬁfluencing fresh grapefruit trade seems justified.
This study examines forbes impacting the'demand for U.S. fresh grapefruit in
Canada, Japan, France, Nethe;lands and West Germany. These five countries
have historically purchased about ninety-five perdént of the annual U.S. ex-
ports of fresh grapefruit.

Attention is initially given to the international fresh grapefruit trade,
the major graﬁefruit importing oountries and the U.S. Tafgeted Export
Assistance program for fresh grapefruit. The review of literature examines
econometric problems associated with the‘estimation of import demands and
'reports on previous studies whfch specifically examine frésh grapefruit
demand. Next,vthe'impbrt demand functions are specified, énd the associafed
Qariables‘afe defined. The results examine the influence of the Targeted Ex-
port Assistance progfam and Japan's 1iberalized grapefruit trade policy on
impoft demand as well as the effects of price, exchange rates, income and
other trade policy variables;

Infernatlonal Fresh Grapefruit Trade
| ‘International fresh gfapefruit trade increased from an average of 440

thousand metric tons in 1968/69-1970/71 to 929 thousand metric tons in



:1986/87f1988/89, about an 111 percent increase (Figure 1). Similarly, U.S.
fresh grapefruit exports increased from 104 to 429 thousand metric tons during
the’same pe;iod. |

Thé share of the international fresh market supplied by U.S. grapefruit
produéers édged upward, incfeasing from a 25 percent share in 1968/69 -
71971/72 to a 43 percent share in 1985/86-1988/89. Much of the gain in the
international market sharé was at the expense of Iérael, historically the
principal combetitor éf the>United States in the international fresh market.
During the early 1970s, Israel’s share of the international market generally
 exceeded 45 percent, but sihce 1985/86 their shar¢ has averaged about 14 per-
centl. In contrast, Cuba’s annual share of the internationél fresh market
gréw from about oﬁe percent in the early 1970s to about 18 perceht since
1986/87, while‘Argentina’s share increased from one percent to four percent
“over the 1969/70-1987/88 period. Exports from Cyprus and South Africa have
inoreased. but their ihternational market share edged downward to_about nine
and eight peréent, respectively, over the past two decades.

Import demand for fresh grapefruit is concentrated in western Europe,v
Japan and Canada. Industrialized western Europe accounts for roughly two-
thirds of world grapefruit imports, while Japan and Canada comprise about 20
percent, respectively. Leading European importers include France, the
Ngtherlands, West Germany and the United Kingdom.

Major Importlﬁg Countries

| During 1983-1988f Japan and Canada imported about 55 and 12 percent of
the fresh grapefruit exports of the United States:while France, Netherlands
and West Germany imported about 15, 7 and 2 percent, respedtiveiy. These
five high-income countries import about 45 percent of the fresh fruits and

vegetables traded in international commerce (Buckley). Figures 2 through



Export (1000 Metric Tons)

Fig. 1. Total Fresh Grapefruit Exports
of the World and the U.S. 1971-1989
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~Fig 2. Imports of U.S. Fresh Grapefruit
by Japan, Metric tons/1000 population
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Fig 3. Imports of U.S. Fresh Grapefruit
by France, Metric tons/1000 population
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Metric ton/1000 Population

~ Fig 4. Imports of U.S. Fresh Grapefruit
by Canada, Metric tons/1000 population
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Metric ton/1000 Population

Fig S. Imports of U.S. Fresh Grapefruit
by N/lands, Metric tons/1000 population
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- 0.16

Metric ton/1000 Population

Fig 6. Imports of U.S. Fresh Grapefruit
by Germany, Metric tons/1000 population
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6 illustrate quarterly imports of U.S. fresh gfapgffuit by major meortersv
over 1968-1988.

Exoept for‘japan, the‘majqr grépefruit importers p;odﬁce noicitrus or
semi4tr6pioalAfruii.r Japén imporfs over half of 'U.S. fresh‘grapefruit ex-
ﬁdrts in spife of its prominence as a citrusvproduoer: typically.vjapén
" ranks as the third or fourth }argest producer of cifrus in the World (Kitaj
gawa and_KaWada). Ward and Kflmer obsefve:that the citrus'Varieties
produced in Japan differ conéiderably from those of ﬁost préducingbnétions)'
Thg satsuma maﬁdarin (Japanese'mandarin orange) accounts for aboﬁt tﬁree-
fourths of all citrﬁs produétiod., Small'quaﬁtitiesrbf oranges ahd lemons and
‘virtually no grapefruit are cultivated in Japan. Histérically, about 90 per-
cént of the satsuma mandar in production was directed to the freSh ﬁarket, but
6vef$upply andvlower prices have directed aboﬁt one-third of the crop tb pro-
cessing (Kitagawa ahd Kawanda). It is esfimate&'that per capita consumption of
the satsumarmandarfn déclined abéut 50 percent betweeﬁ 1975 and 1985‘(Kitagawa and
Kawada)-. As iﬁcomes in Japanxhave increasea, consumers have moved aﬁay from
eating those fruits Which haQe been the maiﬁstay'of tﬁe japaﬁese,diet‘(satsuma_
mandarin, épples-and pears),,and n§w Japanese consumers favor less tradifional
fruit (Australian Buréau ofHAgricuitural and Resource Econﬁmics). ‘Ittis re-
'pqrted.thaf fhe Japanese‘view'the fresh grapefrujtvas»sophfstiCated and quite
differenf‘thanfmost §f thevcitrus production in Japan (USDA, AgExborter).

Canada and the western European countries are important importers of
fresh ffuit_dué.to tﬁeir relatively high sfahda;d of living andiconsumption;
and_less thaﬁ'optimal'climaticvconditions for pré&uétion (Buékley). Per
.capita fresh:ffuit cohsﬁmptidn in Canada, Frénce, Germany and the Netherlands
is estimated to be 60, 71, 107 and 149 kilograms,vfeSpeétiver‘ In contrast,
_Japan’s per'Capité consumption of fresh fruit is 37 kilogfa@s (Buék;ey).

Short production seasons in Canada and western Europe restrict their fruit



outpdt to apples; berries and other products which may be produced in temper-
ate climates. As such, these countries import virtually all of their tropical
and semi-tropical fruit, primarily bananas, oranges, tangerines and grape-
fruit.

Because the five leading importers of U.S. grapefruit do not produce a
fruit which is a close substitute for the U.S. product, most countries, except
Japan, have had‘modest trade restrictions. Historically, Japan maintained
stringent contrbl over citrus imports through fhe use of quotas. '~ In June
1971, the Japanese moderated their positfon on grapefruit by removing the quota
and replacing it with a seasonal tariff. In 1970, 2,300 metricvtons of
grapefruit were imported, but in 1972, imports increased to 91,400 metric
tons. Further, the Japanese lowered their peak seasonal tariff on grapefruit
from 40 percent to 25 percent of CIF value as a result of the Tokyo Round in
1980, while the European Community lowered their ad valorem tariff from
4 to 3 percent of CIF value (Buckley).

TEA Program

The Targeted Export Assistance (TEA) program was established by the Food
Security Act of 1985 and subsequently repealed by the 1990 Farm Bill.
Recently, however, the Food, Agriculture, Conservation and Trade Act of 1990
has authorized the Market Promotion Program (MPP), a program which is similar
to the TEA prégfam. The purpose of the TEA program was to develop export mar-
kets for commodities which could be shown to have suffered as a result of un-
fair trade practice and which are in adequate supply to meet domestic needs
(Nichols). About 75 percent of the TEA monies are spent on consumer-related
promotion, i.e., consumer advertising on television, newspapers and magazines.
Horticultural products have received aﬁout 45 percent of the program funding

with about two-thirds of all funding concentrated in western Europe and

19



Japaﬂese markets (BbrriS).' Durihg the 1986-1990 périod about $21.5-million of
_TéA resodrcéslweré eipendéd on promotion of fresh grapefruit; PrOmofion ex-
penditures dﬁ fresh grépefruit in japan, France, West Germany and Netherlands
'qémprised about- 36, 24, 12 énd S_peroent, respectively; éf'fﬁe totai outlay on
fresh'grapéfrujt (Bouidin). No TEA expenditures were made in Canada.
| Review of Litérature

. Tﬁ&mpson and Abbotf‘ihdicate specificatidn error and simultane&us
equation bias'may pervade.attempts:to afreotly estimate agricu!turalbexport
demand equations. Specificatibn error involves:the omission of_relevant‘
' variablés from the model. Such omiésion'reéulfs iﬁ a poteﬁtial biaé.:nop only
bjn the estimated étruotural coefficients, buf also in their associated Qariéﬁcés.
According to Abbott, specificatidn error énd.exqessivé aggregation are one in
the same problem and areiof special concern wﬁen'estimating a siﬁgle aggre-
gated export demand funcfion. Thursby and Thursby observe the,Durbih-Watsdn
ﬁest statistic can be used to identify a misspecificétioh problem but noted a
"teﬁdenéy among ffade»eoonomists to,Cbrfecf»fof first-order autdcorrélated dis-‘
turbances rather than search for an»éppropriate’speéification.

'Simulfaneity bias occurs when.ordfnary least squares (OLS) is used to
estimate pérametéfs in a simultaneous system of equétidné{ vLea@er and Stern
indiéate that OLS may_be appropriéte to estimatebexcess deménd when‘éhifts'ih
thevexcess supply are large relafive tovthoge df'the excess demand schedule or
when SupplyiiS:elastic._'Binkley (1981)vargues that the reasbning by Leamer
and Sfern may not’resuit.in'serious estimation erfor, bﬁt,it is_misleading.
In Binkiéy’s view, considering bias in the context éf‘changing elasticity is

- an méaningfui;with§ut giyfng atténtionvto eﬁogenous vérfation. Ihva'hypof
'thetical‘cése;‘Binkley shows how anteiastic supply may»iead to séve;e leéét
sﬁuarés biés When‘estimatiﬁg impOrt demand, and subsequently suggestsithat

researchers be concerned with exogeneity and not elasticity. To illustrate,

11



Binkley oénsiders the‘problem of eétimating the import demand of a small buyer
that is‘virtually a price-taker and hence faces a highly elastic subply purve.
The elastic supply faced by the small buyer is the result of thé dominant role
blayed by‘other‘buyers in determfﬂing price. Iﬂ which case, the supply price
faced by the smail importer is essentiajly exogenous. Consequently, Binkley
argues it is exogeneity and not elasticity which allows a researcher to use
least squarés to estimate import demand without creating serious estimatj§n
problems. | |

An important spequication issue in agficultural trade research is the
treatment of exchange ratesvin trade equations. The pdtential éffect of ex-
change rates on trade was outlined by Schuh. Chambers and Just observe that
most agricultural trade models either exclude exchange rates or use them to adjust
import prices. Tﬁey argue the need to include a separate exchange rate vari-
able in the regression equation and note that empirical studies usihg_this
approach have often found exchange ;ates to be important determinants of agri-
cultural trade flows. Further, Chambers and Just note ;hat the empirical
studies which simply use own-price adjusted by the exchange rate may have a
downWard bias on estimates of exchange rate impactS»asyWell as an associated
upward bias on §wn-price élééticity‘estimates and income esfimates.

A 1978 study by Ward and Tang (WT) estimated demands for U.S. fresh
grapefruit in Canada, Japan and the aggregate of the European Economic Commu-
nity (EEC). Their model included imports of U.S. fresh grapefruit‘per
quarter as the dependeﬁt variabievand FOB price in the United States, per
capita GNP of thévimporting‘COuntry, seaSonal dummiéskand time trend as ex-
ogenous variables. 'In the EEC eqﬁation. Israeli grapefruit price was included
és an iﬁdependent variab[e since historically Israel maintained a strohgvpres~>

ence in the European markef, and the Israeli grapefruit was viewed as a substi-

iz,,



tute for the U.S. product. Estimated own-price elasticities for the Canadian,
Jgpanese and Egropean demands'were -1.25, -3.57 and -0.34, respectively, while
the income elasticities for these respective regions were estimated fo be
5.24, 9.39 and -4.34 (Table_l). Neither the price variable nor the fnéome
variable wés statistioally significant in the EEC quation: however, Istéeli
grapefruit pfjce Was.significant with a one percent increase in Israeli fruif
price increasing U.S. exports to the EEC by 4.55 percent.

Because fixed exchange rates were generally in effect before 1974, Ward
and Tang (WT) did not include this variable in their analysis. To examine the
inf luence of éxchange rates on import demands for U.S. grapefruit; Lee and
Fairchild contrast import demand equations which include fhe U.S. FOB price
in U.S. qulars with estimates that include the U.S. FOB prioe in fhe currency
of the importing country. They show the associated price elasticities differ
substantially, and they argue the need to inéorporate the inf[uence of ex-
change rates on import demands (Table 1).

More recently, Aviphant, Lee and Seale examined U?S‘ citrus demands in
Japan by using the absolute version of the Rdtterdam model. They found a one
peroeni increase in the fresh grapefruit import price (Japanese currency)
would decrease imports of all fresh grapefruit 1.42 percent. Further, bananas
énd pineapples were found to substitute for fresh U.S. grapefruit. Fiﬁally.
Japan’s expenditure elastioity for fresh grapefruit was estimated to be Q.85.

‘Mode! Development

Binkley (1981) shows simultaneity bias is not a fikely problem wheﬁ esti-
mating import demand by OLS or joint generalized léaQt squares (sgemingly-un-
rélatedAregression (SUR)) if the supply price faced by impbrters is exogenous;
~i.e., the importer is a price-taker. It is assumed in this study that the fresh
grapefruit pfioe faced by impofters of U.S. frdit is exogendus;éince fhe

principal price-determining forces are associated with the domestic grapefruit

13
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------------------- Elasticities-------------ccomoomcnonn-
, ' ‘ Import » SREEE - Cross-Price--=-------- -
‘Study Study Demand : Own- Other - »
Authors Period _:‘ Region . Price Income Grapefruit Banana Pineapple
Ward and Tang®/ 1971-1975 Canada s 5.24
(quarters) ‘ o '
- ~ Japan . -3.57 9.39
" Europe -0.34 -4.346 455
Lee and Fairchild®  1972-1986 * canada®” -0.28
‘ (annual)
- Japan® -0.47
Europeb( -1.01
Cénadacl -0.46
Japancl -0.56
Europec/ -0.35
Aviphant, Lee and - o : o : o :
seate . 1973-1987 Japan -1.42 o.&® 0.50 0.35
R ‘ ' (annual) ’ ' '

a/Estima'ated by seemihgly-unrelated-regression (SUR).

/U.S. FOB price adjusted by exchange rate of importing region.
c/, :

U.S. FOB price.: i
/Rotterdam model used.
e/Expenciiture_elast;ic:it:y.



marketvin thernitedetétesvénd not tﬁe expprt mafketi >Historically, the Ao-
mestic market hés,taken 90’§ereent of U.Su grépef;uit,pfoduétiqn.e As such, it
seems realiet}C'to assume a paf{ieularvfmperting nation fs'"almoét" a price-taker
and heﬁce,'faees a~very‘elastic grapefreit'suppiy funcffon;' Thus;vit'seems
app;opriete_te specify sihgle-equation import demand models; quthe;;
credence forvfhfs approach'when estimating impoftvde@ahds fo;’U.S. grapefruit
is suggested>by‘fhe researeh'Of Ward, et al; Lee; et al;_and Aviphant,.etval.
i Separate import deménd equations are speciffed for five countries
(Canada, Japan, Frénee. Netherlands and West Germany)‘which have historioally\
~imported about 95 pereent of U.S. fresh grapefruit exports. Per capitae
»demend'for ﬁ.S. fresh;grapefruif in the importing coﬁntry‘is aSsumed to be é
function of the FOB price for fresh grapefruit in the United States, exohangev
rates, sqbstitdtes, popdlgtien, and selected policy-related variables releyant
to»the ﬁnited States‘and the'parfieqlar importing country. Following the
sugéesfion’of Chémhere andbjust; theeregl excﬁangevrate'is specified‘as‘a sepa-
rate*ﬁariableein each equation. As sﬁCh. the tqfal price eomponent can be
segregated:fnfe ekchange,rate and pwn-priee effects. Further, in oontra;t to
bearlier studies, impdrt demahds ere‘specified fer each mejor impbrfing country
in~Western.Europee This specification reducesrﬁotential‘probleme of excessive
"aggregation which may have been associated With pfie; studies.which'estimated
a single.aggregated import demand.fOr Europe. |
Theiiméortedeﬁand for U.S. fresh g;apefruitAin fﬁe fth country is
sbeqified ae,
i

(1) Q5 = By * ByPyy

+ ByEX;; + Bgly; * B4PS;; + BgTEA;; + B,TAR;; + B,QTA;

* BgSiz * BoSiz * ByoSis * ByyPijSia T B1oPijSis * B1gPiSi4 * ByaTyy * Uy
‘where Qij corresponds to per capita impofts'(pounds'per’eapita) of U.S. fresh

grapefruitrby country i (i =.1...,5; 1 = Japan, 2 = France, 3 = Canada, 4 =

15



Germany,'5’= Netheriands)‘in‘fhe j;h quarter ( j =1, ....80)‘(1969;1988);

Pij denotee_the‘feal FOB price of U.s. fresh grapefruit‘imported'by country i 
in the jth quarter‘(S/metffc ton) in‘1980_doliars; EXij eenotes the rea; ex-
change rate between'ourfenoy of ith importing country andioﬁe U,é.’dollar in

the jth quarter (base year 1980); I cbrfesponds to real per capita gross-

ij
domestic product‘(GDP) of fhe ith imperting country ‘in the jth quarter in the
currency of the impofﬁer‘(base year»1980); Psij denotes real price of commodi-
iieS'which»may eubstitute_foriU.S. fresh grapefruit in importing country i in
the jth quarter jﬁ curfency,of the importer (base year 1980); TEA represents
Targeted Eipert Assistance program‘expenditures on fresh grapefruit,promotien
in the ith importing country in the jth quarter; TARii identifies the ad
va}ofem tariff rate in the ith ihporting country iﬁ'the jth quarter; QTA‘is a
0-1 variable which cerresponds to remeval of a quota by country 1 (Japan); Sik
is a quarterly dummy Whieh controls for seasonality of U.S. ffesh grapefruit
imports by cquntry.i-in qua;ter k(k =1, ....4, where k = 1 is the base quar-
ter), Pijsik corresponde'te an'intefaction or a slope shifter that attempts to

examine differences in the effect of real price on imports by quarter; T, a

. ij
time‘trend‘vafiable, is designed to‘ﬁeasure changes'jn tastes aqd preferences
for U.S. fresh grapefruit over the:study peried, and Uij‘is jhe error term.

The effect of'own-pfice on'impoft demand is hypothesized to bernegative.
while the influence of income‘énd price of sqbstitutes on import demands are
hypotheeiZed to be positi?e.> The sign envthe exchahge rate Qariable is
expected to bereegatiVe since it represents foreigﬁ_currency per one U.S.
dollerﬁ'

The United Sfates eupplies about 90 to 95 percenteof the fresh grape-
"fruit ‘imported By Japan'anqﬂcanada; As such, it was ﬁef neceesary io>account
for combeting fresh gréeefruitveubetitutes in their estimated import demand»

functions. Further, because grapefruit production in Japan is‘vefy small and

16



the Japanese view other domeéfic.cftrus prodﬁction’differently than grape-
fruit, the influencg of domeétic citrus productiqn was nbt included in the
equation for Japan2.

»The‘market for fresh grapefruit in Europe is shared by Mediterranean
Basfn couptfies, Argentina, United States and South Africa. Israel wﬁé a
major supplier to Eurépe in the 1970s, but during the 1980s their position
diminished. Regardless, Israeli fresh grapefruit prices were collectqd for
purposes of measuring the effect of Israel’s price on fresh graﬁefruii ex-
ports from the United States to western EuropeB.

It was reasoned that other citrus may substitgte for fresh grapefruit, as

such, the price of fresh orénges were included in thF specified import demand
equations. Because fresh bananas are produced year-round and are traded in-
ternationally in substantial volume, they were also specified as possible sub-
stitutes for grapefruit (Foreign Agricultural Organization). With the excep-
tion of the Netheflands. bananas rank as the first- or second-most valuable
fresh fruit import of .the major gnapéfruit importers, while oranges rank
second or third (Buckley). 'Unfprtunately, when Israeli grapefruit price and
orange and banana prices were included in the import equations for France,
Germany and the Netherlands, a collinearity problem developed. Cpnsequently,
banana prices were selected as a‘broxy for these substitutes. qu‘purposes of
the analysis, banana prfce, Bpij is defined as the price of bananas for the
ith importing country,in'the jth quarter. Banana prices are represenied in
the currency of:the meottiné nation. Aviphént,’et al. found fresh pineapple
to substitute for fresh grapefruit in the diet of-the Japanese; accordingly,
theipffoe of fresh pineapple imports (PPy;) in yen is included in'iha; ”
cquntry’s dgmand eqﬁatioh;

" To évaLuate»the influence of the Targéted Export Assistance program on
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import demands-é TEA variéble isviﬁcludéd. TBA = 0 for j = i thfougﬁ i = 68
and'in re@aining quartérs TEA equals the:estimated'promotion egpenditure in
the ith imporfiqg coﬁntty. -1t was assumed TEA eipenditdres_in the kth QUarter
were p(oportiqnai to histpric import.levels;invthe;kth quarter and there was
‘no cérryover effect in subsequenf quarteré. The sign on the TEA vériable is
expected to be positive.- |

Removal of an. import quota By tﬁe Japénése in ]ﬁne. 197irwas'accompanied
by theAsimultaneoué édoptionrof a tériff whiph waé Subseqﬁently lowered during
the stﬁ&y period. Thé quofa (QTA)‘and its removal fé ihcluded as a‘binary
’ variabig (QTA = 0 when j < 10'énd‘1 wheﬁ j > '10). Japén’s removal ofrits
quota on‘iméorts is thought to have inoreased the import of U.S. fruit, conse-
quéntly, the expectétion of a positive sign on the QTA variable. To measure tﬁe_
influence of Japan’s seasonal tariff on its importé of U.S. fresh grapefruit,
‘a tariff variable (TAR) is inCIUdedbin'Japan’s impoft dgmand fﬁncfion. TAR =
0 ﬁhenvj_< io and, in s@bsequent quarfers, TAR equéls tﬁe abprqﬁriate éd
valorem tariff rate. In particulér. TAR equals 40 percent in quartér K = 1
énd k = 2 and 20 percent in quarters k»= 3 and k = 4 for j > 10 throﬁgh i«
44, TAR‘equals 25'perceﬁt in quarters k = 1 énd K = 2'aﬁd_l2 peféent in
quarters k»=‘3.and k = 4 for j > 44 through»j.%‘so.v The ad vaiorem tariff
iﬁposed by the EEC Qn~gtapefruit imports is similarly included in fhe speci-r
fied impoft demands of France, Netherlands and d;fmany.  A negative sign is
expected onvthe‘TAR variables; |

| Data

Quarterly'observations from 1969-1988 for U.S. fresh gfapéfruit exports

and associated FOB values w§re obtained from U.S. éustomsifor sales to Japan,

France, Netherlands and West Germany. Similar data for U.S. exports to Canada

were pfocured from Statistics Canada. Quartérly data on currency exchange

rates were taken from International Financial Statistics (International Mone-
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tary Fund). Import prices for fresh pineapple in Japan were obtained from

Statistical Yearbook of the Miﬁistry of Agriculture, Forestry and Fisheries.

Annual expenditure of the TEA monies for fresh grapefruit promotion in Japan,
France, Nefherlands and Germany were obtained from the Florida Department of
Citrus and information oﬁ tariff levels were taken from Buckley (See Table 2
for a‘description of the selected oontinuoué variables).

It is likely the disturbance terms in the five import demand equations
are related. Therefore, the seemingiy-unrelated-regression (SUR) technique is
‘ used to estimate equation parameters. Estimation of two or more equations
having correlated efrors by SUR yields more efficient eetimates than OLS
applied to separate equetions (Binkley, 1982).

Results

The estimated import demand‘equation for each country is shown in Tablev
3. The goodness-of-fit measure varies from a high (R? = .91) for Canada to
a low (R2,= .67) for the Netherlands. The Dufbin-Watson statistics are incon-
clusive‘or show no serial correlation (Table‘3). The signiffoance level
~chosen for this study is‘the .10 level. The general lack of serial corre-
lation implies import demands were eorrectly specified (Thursby and Thursby).

The estimated equation for Japan, the principal importer of U.S. grape-
fruit (55 pefcent share), explains 86 percent of fhe variation in per capita
imports, with estimated parameters on the oﬁn-price, excﬁange rate, income,
banana price, pineapple price,'Targeted Export Assistance, quota, and third
quarter variables statistically significant and of the correct sign (Table 3).

The estimated equation representing France (15,5 pefcent share) has a
goodness-of-fit statistic of .83 and shows the own-price, exchange rate,
banana price, Targeted Export Assistance, tariff, third quarter, foqrth

quarter, second quarter slope and third quarter'slope to be significant.

~
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Table 2. Selected Variable Identification, Description and»Méan’Values
------------ Means----------=====------

Variable

Identifi- _ Nether-

cation ’ Description Japan France Canada Germany lands

Qij?/ Imports of U.S. fresh 12693 .1398 .5940 .0188 .3609
grapefruxt by the ith .

"~ country in jth quarter
(1bs./capita) (i=1,...,5)
“(j=1...,80) - ’
p, b/ Real FOB price paid for 386.48 356.94 324.62 313.16 357.58
ij ~ , .

U.S. grapefruit by ith

country in jth quarter

($/MT) (1980=100)

EXijC/ Real exchange rate in _262.32A 5.49 1.10 2.30 - 2.62
currency of ith country (yen)- (franc) ($can) (mark) (gilder)
per $1 in jth quarter : '
(1980=100)

Iijd/ Real per capita GDP in 1,997,000 49637 11685 22618 21279
currency of ith country (yen) (franc) ($can) (mark) (gilder)
in jth quarter, o :
©(1980=100)

PB; ;% Real price of fresh 3740  773.25  155.72 324.71  369.53
bananas in currency of (yen) (franc) ($can) (mark) (gilder)
ith country in jth : :
quarter, per metric
ton (1980=100)

Source:

a/U S. Customs and Statlstlcs Canada

b/U S. Customs and Statistics Canada , :

c/Internatlonal Monetary Fund, lnternatlonal Financial StatlSthS, various

issues,

1970-1988

d/Internatlonal"Monetary Fund, Internatlonal Financial Statlstxcs various

issues,

issues,

1970-1988
®/International Monetary Fund,
1970»1988‘ ’

20

International Financial Statistics, various -



TI¢

vTable'S. Estimated Import Demand Equations for Major Importers of U.S. Fresh Grapefruit

FOB : Per

.230) (1.778)

(1.424)  (1.001)

. Pine-
: Grapefruit,v Capita Exchange Banana . apple : Tariff Quarter Quarter ~Quarter Quarter
] _ Price - GDP ‘Rate Price Price : or Trend 2 3 4. 2 slope
Cogntry Constant‘ (Pij) (Iij) (Exij) (PBij) (PP1j) vTEAij (TARij) (Tij) (siz) (Si3) (Si4) (Pijsiz)
o ‘ * % o * * * * * b/ *b/ b/ b/
Japan -0.64758 -0.00036 = 0.00000055 -0.00160 0.0000072 0.0000025 - 0.000184 -0.00317 -0.4438 0.1143 -0.2388 . -0.1451 -0.000075
S (1.634)  (1.824) (3.164) (4.197) Q.77 (1.560) (2.821) - (1.290) (2.555) = (.598) (6.345) (1.224) (.222)
, , .. . . I * * .y, *b/ *o/ *b/
France 0.5077 = - -0.000541 0.0000024 -0.0396 - 0.000207 NA 0.000352 -0.0609 0.0790 -0.0693 -0.4375 -0.2442 0.000718
' (2.332) - (2.545) - (.486) 'f(3.282) - (2.845) (4.238) (1.701)  (.564) (1.083) (5.252) (2.201) - (3.122)
o * * % * . * b/ *b/ o i"b/ b/
Canada - 2.3738 -0.00421 -0.000046 0.4132 -0.000158 NA ~ NA NA -0.4553 -0.3765" ' -1.059 -0.5191 . -.000883
I (5.366) (6.403) €1.665) (1.477) (.225) (2.375) (1.403) (3.804) (1.778) (.994)
W. Germany - 0.08313 0.Q000249 " -0.00000061 -0.0114? 0.0000273 ~NA : 0.000224*. -0.0104* -0.00421 -0.0076 . -0.00521 - -0.0049 -0.0000SS*b/
(1.408) (1.300) (.266) .1 (;733) (11.798) - (1.605) (.179) .977) (.892) (.189) (3.590)
‘Nether- ‘ v . . n v .
lands - = -0.0955 0.000117 0.0000722 - -0.339 0.001632 NA 0.001597 - -0.1045 -0.3993 -0.2178 -0.4171 0.2108 0.0000379
. €.095) (3.592) (3.163) (.968) (1.143) (1.463) (.648) (.049)

* : ) .
Significant at .10 level, one-tailed teést used where appropriate.

a/

t-values are in parentheses -

b/F-test shows quarter or slope dumies added significantly to explanation.
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Table 3. Estimated Important Demand Equations for Major Importers of U.S. Fresh Grapefruit, (continued)

Quarter : Quarter .
3 slope 4 slope Quota >
Country Py Sig) (P4 854 (JaTA) , R DW
Japan - -0.00032" -0.000230” - 0.2900" .865 1.836
(.979) (.375) (3.699)
France 0000579"® - -0.000062"/ NA .82 1.939
(1.856) (.362) ‘
Canada 0.00248"%/ 0.001344%/ NA ' 912 1.636
(2.945) (1.358)
W. Germany - 0.000013%  -0.00001% NA .763 1.844
: © o (.156) (.520) '
- Nether- .
Lands ~ -0.00075 -0.000257 NA 674 1.814
- (.819) . (.503)

*
Significant at .10 level, one-tailed test used where appropriate.

a/t-values are in parentheses

F-test shows quarter or slope dummies addéd significantly to explanation.



The éanadian (12 percent share) demand eqﬁation héé a good fit (R2_= .91)
with sighifiéant own-p}ice, income; exchange rate; third quarter, foufth quarter,
and thitd quarter slope variablesil | |

The goodness~of-fit measures for tﬁe West:Germany (2 percent share) ahd
the Netherlands (7 percent share) impprt demands are .76 and .67, respec?
tively, with significant exchange rate, income, banana price, Targeted Ekport
Assistahcey tariff and second quarte; slopexvariables in’the West Germany
equation. Exchange ratef banané prfce and Targeted Export Assistancé vari-
ables are significant in the Netherlapds equation.

In all except the Caﬁadian.equation, statistically significant variables '
(oné-tailed.t-test)(have the anticipated sign on estimated coefficients. In
the Canadian equation, the income and exchange rate variables are marginally
'significant and have a negative and pbsitive sign, respeétively. Per capita
consumption of fresh grapeffuit in Canada has edged downward about 40 percent
since the early 1970s, hence ‘the possible explanation for the negativé sign on
the income variable. Furthef. the positive sign on the exchange fate vari-
able in the Canadian equation is unexpected. It implies some complementarity
between éqnadian goods and imports of U.S. fresh grapefruit, so that as the
Canadian dollar depreciates, the incréased use of démestic goods warrants an
iﬂcrease in grapefruit imports. Or, as the Cénadian dollar increases relative
to fhevU.S. aollar, internal changes in relative domestic prices yield changes
jn consumption patterns which discourage U.S. grapefruit imports.

Effect of Government Trade Policy and TEA Program

| Removal of Japan'’s fmport quota on U{S. fresh grapefruit in June 1971 was
found to have a staiistically'significant and large impact on pér capita im-
pdrts. In particular, the 0-1 variable shows quota removal. increased per
capita imports an estimateﬁ .290 pounds per quarter. Simultaneoqs with the

~removal of the quota, the Japanese implemén{ed a tariff which was subsequently
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lowered‘in,1986yas é‘resuif of the Tokyo Round. The tariff variable (TAR) is
signifiéant ih the jabanese eqﬁation (oné-tailgd-f-test) and shows a 1 percent
redgotion in pariffvinpréases iﬁpdrts of U.S. fresh grapeffuitb.18 percent
(Table 4). in part#éular,»;educingrthe ad valofe@ tariff from 40 to 25 per-
cenf of tﬁe CIF value in quarters 1 andv2 increa#ed per qépita imporﬁs of
U.S. grapefruit about 7 percent, whereas fowefingbthe rate from 25 to 12 per-
cent in quarters 3 and.4 increased per ¢apita imports about 9 percent.  Simi-
larly, the modest reductionbinitar}ff by the EEC as a result of the Tokyo
Round negqtiafioﬁs was Statiéticalfy signfficant in the.F;ench and German
equations. The associated‘tariff elastiéities for these respeétive countries
are -1.54 and -1.81 (Table 4).

Results §h§w pnomot;on expenditurés (Targeted Expsrf Agsistaﬁoe program)
t§ have a Stafistiéally significant'and positive influence'on fresh ‘
grapefruit exports‘ioljapan;'Frénce,vGefmany and thevNetherlands, In
particular, when all othervvériables aré held cqnstént;'each additional
$1,000 of promotion expenditufe increases per capita imporfé of‘U.S. grape-
fruit .00018f’.00035. 00022, and .0016 pounds per quarter in Japan, France,
Germény andvthe Nefherlands, As sdch,‘TEA expendifures incréased per
‘-capita exports to Japan, France, Gefmany and the Nétherlands by an average
“of .091, .075.v.034,aﬁd .105 pounds per.quartér.» The associated pfomotion
elasticities,for the;e respective countries aré estimated to be .05, .08, .26,
and .04 (Table 4).

VPrice, Exchange Rate and Income Elasticities

Frénch_and Canadfan per capita impor;é of'fresh grapefruit are sensi-
tive to the FOB price in the Unitéd States with estimatéd'own-price’elas-
ticitiesvdf -1.38 and -2.30, respectively in the base period (quafter 1).

Resqlts show elasticfty to change by quarter. For examplé,vin the third
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Table 4. Estimated Own-Price, Exchange Rate, Income, Tariff, Targeted Export Assistance (TEA),
and Cross-Price Elasticities for Major Importers of U.S. Fresh Grapefruit

Own- Own- Own- own-
Price Price Price Price Exchange
Country (atr 1, base) (atr 2) (atr 3) (Qtr 4) Rate Income Tariff Banana Pineapple TEA
* * * * * * *
Japan -0.507 -0.533 -0.621 -0.581 -1.561 4.136 - -0.178 1.00 .816 0.052
* ' * i * * ‘ * * *
France -1.387 -0.883 -1.02 -1.427 -1.561 0.865 -1.547 1.145 NA 0.082
%* . * * * '
Canada -2.302 -2.185 -1.886 -2.131 0.765 -0.912 NA -0.042 NA NA
* * * *
W. Germany 0.404 0.215 0.453 0.359 -1.30 -0.674 -1.812 0.435 NA 0.256
* * * *
Netherlands -0.116 -0.108 -0.298 -0.179 -2.466 4.248 -1.028 1.672 NA 0.044
*
Significant at 10 percent level, one-tailed test used where appropriate.



duarter, France’s,QWn-brice €lasticity becomes -1.02 and Canada’s own-price
. elasticity becoﬁes -1.88 (Table 4); ‘Pef capita exports of U.S. fresh grape-‘
‘fruit to Japan is leSsvsensitive tb U.S. FOB price, i.e., a One‘peréent in-
crease‘in‘U,S. FOB pfice reduces exports to Jaban .50 peréént4 Price was not
é statistically.significant variable in the equatioﬁs fof the Nétherlénds and
Gefmany. During the 26 yea: study peridd, the real FOB ﬁrice for U.S. grape-
frqit trénded hodestly downWa;d and beoause of the elasfic démands in France
and Canada, U.S.‘sales would haye beén favorab;y éffected.

fhe exchange rate variable (EXij)‘is significant in all equations and re-
sults suggest the effect of FOB price and exchange rate on U.S.nexpOrts are quite
different, thUsvthe merit in segfegating the tWo éo@bbnents of total price
(Table 3). The estimated exchange rate elasticities for Jépan,.Franpe, West
Germany, Canada and the Netﬁerlands ére -1.56, -1.56, -1.30, 0.76, and -2.46,
resbecfively‘(Table 4);'4 ﬁuring fhe_study period, the U.S;»dOLlar‘declined‘

about 58, 28 and 33 percent relative to the yen, mark and gilder, respec-

tively. Ceteris paribus, the weakening in the’do}la:'during thé study period
Would h;ve inoreésed per capita imports of U.S. grapefruit in Japan, Wést
Germany ahd‘thé Netﬁerlands about 90, 36, aﬂd 81 ﬁercent, respeétiveiy.
IncreasingVg;stvdomestio‘produot (Iij) per capita in Japan and the
Netherlands has a pbsitive‘and imbortant influence oﬁ UfS. exports—of fresh
grapefrujt; Estimafed income elastjcities fof'these respective countries
are 4.13 and 4.25. VAssuming'all other variables‘constant.vand‘éiven the
increaﬁe in real pér capitavGDP ovef the 20 &eér study pepipd, it isvesfimafed
per capita imports unldfhave inoreaséd 246 and 193 pefbénf in Japan and the
Netheflands; In‘Canadﬁvthe incéme vafiable}was.neéative{ thd#vthe possibility
‘fhat grapéfruit @ay be viewed as an inferior'produotk 'Incqhe was h&t sta-
tistically significanf in the import demand relationships for France and West

~ Germany.
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The infldeﬁcé of éubstftdtes_on pér capita iﬁporﬁ# of U.S. fresh
grapefruif'are significanf in lapan; France and the Netﬁerlands. In Japan, a
one:perceqt inéreése in banana prige (BPlj) 6r freéh pineaﬁple price (P?Ij)
leadsktové réspective 1.03 percent and a .82 ﬁeréenf inc:ease in the iﬁport of
U.S. grapefruit. In France and the Netherlands the estimatedvéross-price‘
elasticities with respect to/banana pfice aré 1.145 énd 1.67, respecti?ely.
Finally, the frend variable (Tij)<is negative and signific;nt in the Japanesé
and Canadian equations and reflects a diminishing taste for U.S. fresh grape-
fruit after accoﬁnting for éther inf luences over the 20 year sémple period.

Comparjng results of this study with those of Ward, et al., Lee, et al.,
and Aviphant, et al., is difficult. The study»by Ward et al. includes 18
quarfers in the early 1970s, whereas this study focuses on 80 quarters extend-
ing from 1969-1988. Further, the study by Lee, et al. and Aviphant, ét al.
specifies Japan’s import . price in yen while this study attempts to segregate
the influence of price and exchange rate by specifying FOB price(and exchange
rate as separate variables. Aviphantf et al. calculates Japan’s expenditure
elasticity rather than a comparable income elasticity. However, both studies
find bananas and fresh pineabples tovbe substitutes for U.S..grapefruit. Avi-
phant, et al. estimates the’cross-price elasticity of fresh grapefruitvwith
respect to banana price and pineapple price at .50 and .35; respectively,
while this study.estimates these respective elasticities to be 1.03 and .82.

Summary and Conclusions

Fresh grapefruit'are an inéreasingly impértant export of the United States
with séles~reachjng $259'million ip 1989. This study focuSes on the effect
of price, éxchangé rate, income, Targeted Export Assfstance pfogram and trade
policy on imports of U.Sf fresh grapefruit by'Japan. France, -Canada, Nether-

lands and West Germany. In recent years, these respective countries have im-
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ported an average 55; 15, 12, 7 and 2 percent of U.S.‘fresh grapefruit
exports. A seemingly-unrelafed-regression (SUR) procedure is used to estimate
each country’s import demand for U.S. fresh grapefruit. The sample period
extends from 1969-1988 and includes‘qqarterlyvobservations.

Growth in the U.S. exports of fresh grapefruit to japan (55 percent market
share) can be éttributed, in large part, to removal of its import quota in
1971, the increase in Japan}s per capita income, and devaluation of the dollar.
Recent expenditures on promotion (Targeted Export Assistance program) have
effectively increased Japan’s imports of U.S. g;apefruit since 1986. The

recent TEA pfomotion effort is estimated to have increased quarterly imports

nearly .091 pounds/capité. Cetérié paribus, quota rémoval increased per

capita imports about .290 pounds/quarter, and the tariff reduction (Tokyo
Round) about .045 pounds/quarter. The quota removal and tariff reduo;ion would
have impacted all subsequent quarters, whereas, during the 20 year study
period, income growth’and devaiuation of the dollar increased per capité
imports about .51 and .37 pounds/quarter. In the rémaining countries, own-
price (France, Canada), income (Netherlands, Canadai, exchange rates (France,
Germany, Canada, Netherlands), tafiff reduction (Franpé, Germany), and the TEA
program (France, Germany Netherlands) had statistically sighificant inf luences
on pef capita imports of U.S. fresh grapefruit.

Ih summary, these rgsults show trade negotiations anq associated con-
cessions have extréme(y important effects on U.S. exporfs as do income and
éxchange rates. ~ Further, anaiysis suggests promotion efforts (TEA) have been
successful in expanding fofeign demand for U.S.‘fresh grapefruit. In only two
of these'high-income cQuntries.(Canada. France) were per capita exports sta-
tistically.sensitive to price. This finding is consistent with the notion
that consumers in high-income countries are quality conscious buyers rather

than price-sensitive buyers.
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Footnotes

1In the past decade Israel has lost an important share of its. traditional ex-
port market for grapefruit. Israeli fruit is being replaced to a large

extent by fresh grapefruit from the U.S. and Cyprus. = Smaller grapefruit

crops andvincreased pfocessing are major reasons for the decrease. Low .
profitability due to.difficult economic conditions and unfavorable weather in
recent years are major reasons for the drop in Israel’s grapefruit production.

"2The Japanese government has encouraged citrus growing as a substitute for
rice production. Citrus has been used by Japanese policy makers as a basic
element of the adjustment process for the rice industry. Thus, much of the
Japanese unwillingness to moderate their trade protection on citrus was .not
concern for the competitive threat of citrus imports, but rather the dis-
ruption of an existing rice policy (Australian Bureau of Agricultural and
Resource Economics). o ’ ’

3ProfesSor Hovav‘Talpaz,_Department of Statistics, The Volcani Center, Bet-
Dagan, Israel, informed that in an effort to thwart an embargo on. Israeli
fresh grapefruit, price information was confounded by shipping in various
container sizes. As such, historical information on Israel’s FOB fresh
grapefruit price was not viewed as reliable. , o
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