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The purpose of this study is to evaluate the changes in world
prices, consumption, and trade of fresh oranges expected as a result
of potential future agricultural trade policies of the European Eco-
nomic Community (EEC). Since the EEC dominates world imports
of fresh oranges its trade policies could have important effects on
the orange-producing regions of the world, including the United
States.

For analytical purposes, the world is divided into the several
major countries and trade blocs exporting and importing signifi-
cant quantities of fresh oranges. Considering transportation costs,
tariffs, and import taxes, spatial equilibrium models are used to
estimate the price, consumption, and trade patterns for fresh
oranges under various EEC policies as projected to 1970. The con-
cepts of economic surplus have been used to provide further evi-
dence of the welfare effects on producer and consumer groups in
the countries affected by EEC policy. \
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- Gerald W. Dean and
Norman R. Collins

World Trade in Fresh Orangés:
An Analysis of the Effect of

European Economic Commumty
Tariff Policies’

INTRODUCTION

A vrARGE number of books and articles
have been written describing the trade
policies developed by the Common Mar-
ket, or European Eeonomic Community
(EEQ). Because the Common Market
countries assume major importance as
importers and consumers of agricul-
tural commodities, concern is often ex-
pressed about the effects of these trade
policies on nonmember producing and
exporting countries. Analysis of future
conditions is difficult because the Com-
mon Market agricultural and trade poli-
cies are still in the process ¢ develop-
ment: Negotiations are being carried on
between the EEC and other nations to
secure a substantial lowering of trade
barriers; the future size of the Common
Market is still uncertain-—a large num-
ber of countries in Kurope, Asia, and
Africa have asked for discussions lead-
ing to possible membership or associa-
tion or bilateral trade agreements.
Agreements are in force, or have been
initiated, with Greece, Turkey, and the
18 African signatories to the “AQC”
Convention (Anderson, 1965, p. 4); dis-
cussions with Nigeria, Austria and other
countries are underway.

The importance of the Common Mar-
ket policies for world trade necessitates
appraisal of the consequences for indi-

* Submitted for publication May 16, 196,

vidual commodities. This study analyzes
the situation with respect to oranges. A
relatively high percentage of orange
production is involved in foreign trade.
In the period 195760, one-fifth of the
world’s produetion was exported, with
Western Europe importing 84 per cent
of thege exports. Within the EEC, only
Ttaly is a producer of oranges.
The objectives of this study are:

1. To summarize data relating to
world orange {and tangerine) pro-
duction, consumption, and trade in
recent years,

2. To project orange production and
consumption by country to 1970 at
constant prices.

3. To estimate transportation costs,
present and possible future tariffs,
and priee elasticities of demand for
tresh oranges.

4. To estimate, using transportation
model analysis, the impact of pos- -
sible future tariff policies of the
Common Market on producer and
consumer prices in each of the
major countries and on trade flows
of fresh oranges in mT,erna.tlonal
trade.

5. To analyze the welfare effects of
Common Market trade policies on
producers and consumers of mem-
ber and nonmember countries (in-

[1]



cluding the possibility of changes

in membership in the EEC).
This study considers the European
Economic Community as consisting of
the original six countries—France,

Dean and Collins: World Trade in Fresh Oranges

Ttaly, West Germany, Netherlands, Bel-
gium, and Luxemburg. The addition of
other countries as members or associates
is considered in the section on pages
47-48,

WORLD PRODUCTION, CONSUMPTION, AND TRADE
IN ORANGES AND TANGERINES, 1957-60

Average production, exports, imports,

and consumption of oranges and tan--

gerines for the three-year period 1957-
60 are summarized in table 1. Countries
are grouped according to major world
production and consumption regions.
World production and consumption of
oranges and tangerines has steadily in-
creased in the past few decades, reach-
ing a level in 1960 roughly twice the
level in the immediate prewar period.
Rising population and income levels
have inereased demand to such an ex-
tent that this output expansion has
taken place at generally profitable
prices.

The major production areas of the
world are loecated in the subtropical
areas of North and Central America,
South America, South Africa, the Medi-
terranean region, and Asia and Oce-
ania. The specific locations of important
produetion cutside of Asia and Oceania
are indicated in figure 1. Asia and Oce-
ania produce almost exclusively for
their domestic eonsumption, with only
minor amounts entering into world
trade. The remaining areas can be classi-
fied by the season in which their produc-
tion reaches world markets. Citrus-
growing areas in the southern hemis-
phere such ag South Africa, Argentina,
and Brazil have maturity seasons ap-

proximately six months out of phase

with citrus areas in the northern hemis-
pheresuch as the Mediterranean and the
United States. Hence, table 2 shows that
South Ameriea and South Africa ship
during the “summer” season—a period
extending from about April to Decem-
ber, with the bulk of shipments taking
place in the summer months, The Medi-

terranean region ships only during the
“winter” season, extending from ap-
proximately October to June, with the
bulk of the shipments taking place in
the winter months, The United States
produces and ships some summer or-
anges, primarily California-Arizona
Valencias. However, the bulk of produe-
tion and shipments from North and
Central America consist of winter or-
anges. Although the winter and sum-
mer seasons have traditionally been
rather distinet, an attempt to extend the
length of shipping period by both win-
ter and summer producers has caused
more overlapping of the two seasons in
recent years.

Table 1 shows that the Mediterranean
region dominates world exports (70 per
cent of the total), and that Western
ERurope is the most important importing
region (importing 84 per cent of the
total quantity exported). Most of the
world trade in oranges and tangerines
involves shipments between these re-
gions. The Common Market countries of
France, West Germany, and Benelux
import 54 per cent of the world orange
and tangerine imports, while the Com-
mon Market plus the United Kingdom
account for 72 per cent of the total.
Table 3 illustrates the dependence of
the Common Market and United King-
dom on Mediterranean imports by show-
ing the quantities received from each of
the major exporting countries. Table 3
also shows that, for the West European
consuming countries as a whole, about
15 per cent of imports are summer or-
anges and about 85 per cent winter or-
anges. However, the proportion of sum-
mer-winter consumption varies widely
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TasLE 1

AVERAGE PRODUCTION, EXPORTS, IMPORTS, AND CONSUMPTION OF
ORANGES AND TANGERINES, MAJOR COUNTRIES OF THE WORLD, 1957-1960

TRegion and country Production Exporta Imports Consumption
1,000 metric tons*
North and Central America, ..................... 5,792 (265) 534 (265) 340 (151} 5,598 (151)
* United States.............voiiveiriviinenann.. 4,922 (213} 434 (213) PN 4,488
Canada. . ........coooiiiiii cel e 340 (151) 340 (151)
Others. . ...oooeiiii s 870 ( 52) 100 ( 52) ... 70
South Ameriea, .............oociiii L <1 3,215 109 .. 3,108
Brazil. . ..ooooie e 1,756 99 e 1,666
AFZeDbin. ... ..o 633 4 . 629 .
Others. .,...coivr i 827 6 . 821
Bouth Afriea. ........coooviiiiiiiinii e 423 1 26) 254 ( 26} e 169
Union of South Afriea................. PR 313 ( 26) 252 ( 26) 61
Othera. ... ..o e 110 2 N 108
Mediterranean Region.........oooooeniiinnin., | 4,817 (129) 2,147 (129) 37 2,207
BUrope. ... .. ..ot i e et 2,419 ( 71) 1,150 { 71) 1 1,270
Thaly.. oo 802 ( 27} 341 { 27) . 561
Spn.in..’ ...................................... 1,331 ( 44) 884 ( 44) 447
Portugal........coooii i e a1 .. 1 92
GIBROB. . voev vt e s 195 25 PN 170
North Afriea, ......cooovv i 781 523 0 268
00 T s 384 271 “es 113
Algeria. .....ooovivi 351 218 vhe 133
TURISEA . . .\ 56 34 v 22
Near Bast. .. .. ...voriiinieniin it iiireiinanss 1,107 ( 58} 474 ( 58) 36 669
Tarael. .. ... e 458 ( 58) 362 ( 58) e 94
Otherst. ... 651 112 - 36 575
Wesatern Burope. .. ..covovvvniniviiinernnnnneans cen . 2,573 (307) 2,573 (307)
Framee.........coocooiiiiiiiiiiiciiie e e 622 622
West Germany...........ooooviiiiiiininnnnn.. el L. 761 (140) 761 (140)
Benelux..........ooiviiiiiiii i cos . 273 73
Belgium-Luxemburg, . ..........c.oovvenn.. P . 115 115
Netherlands..............c.coccviiiviin e, . . 158 158
TUnited Kingdom and Ireland................... PN ces 571 (167) 571 (167)
Seandinavial........ ... .. il . e 186 186
Switzerland-Aunstria~Yugoslavia. ............... . . 160 160
Switzerland. ........... oo .. - 68 68
Austria. . ... N are 63 63
Yugoslavia............. bty e sew 29 29
Kastern BEuropeand USSR.........coovviinin.tn e - 114 114
Asiaand Oceanin,.........cocovivviinnninnnin., 1,583 36 . 16 1,563
JaPan. . ... 847 16 e 831
Australia..........oo it 144 10 . 134
New Zealand.. .. 14 14
China and others,..........oooeii v s 592 10 2 584
WORLD TOTAL......oooiieiinaiaa i 15,330 (420) 3,080 (420} 3,080 (458) 15,330 (458)

* Figures uot in parentheses include both fresh and processed. Figures in parentheses represent quantities processed
whick enter world trade (e.g., U. B. consumes large quantities processed which are aggregated wtih fresh consumption in
U. g gnm ahove). Total pracessed exports do not exactly equal total processed imports beeause of inadequacies of basic
trade data.

t Cyprus, Eeypt, L:bya Turkey, Lebanon, Jordan, and Syria are producing countries, Consuming esountries include
other minor countries in the Near East.

I Denmark, Finland, Norway, and Sweden,

Sovunce: Unpublished FAO data obtained from J. Wolf, Production, export, and im;l))ort dats are essentially the same
as reported in FAO (1961, n%pendtx tables 1, 2, and 3). Data here represent slight subsequent adjustments and more
detailed country data from FAQ. Apparent consumption derived as production — exports -+ imports.



I - Indicates major producing area
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Fig. 1. Location of the major orange produciﬁg areas of the world.
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TABLE 2

SUMMARY OF 1957-1960 AVERAGE PRODUCTION AND CONSUMPTION FOR

ORANGES AND TANGERINES, BY SEASONS

Production Consumption
Region and country
Total Summer Winter Total Summer Winter
1,000 metric tons*
North America 5,527 413 5,114 5,447 363 5,084
South Ameriea. . .. 3,215 3,215 3,106 3,106

South Afriea......ooovvvinieninn. 397 397 s 169 169 ...
775 e 775 561 Cea 561
1,378 1,378 539 e 539
1,287 1,287 447 . 447
91 91 92 - 92
195 195 170 N 170
North Africa. ... 791 791 268 AN 268
Moroceo. .. ... 384 384 113 vl 113
Algeria........ 351 351 133 . : 133
Tunisia....... 56 56 22 .. 22
Near East....... 1,049 1,049 669 669
Israel...........oooiiiinnn 398 398 94 . 94
Rest of Near East 651 651 575 AN 575
France.......... 622 40 582
West Germany.. 621 61 560
Benelux.........oovvviininan 273 57 216
TUnited Kingdom and Ireland.. 404 143 261
Seandinavia. .........coooiiiiiiiiiis 186 31 155
Switzerland-Austria-Yugoslavia....... 160 27 133
Switzerland 68 8] 57
Austria....... 63 11 52
Yugoslavia..., 29 5 24
Eastern Europe 114 19 95
TOTAL....coiiiiiieiaaanns 13,327 4,025 9,302 13,309 4,016 9,293

* Figures omit processed consumption which enter world trade; Asia and Oceania also omitted, Hence, total produe-
tlon and consumption do not exactly balance. In empirieal work to fo]low totals are balanced by increasing consumption
in Eastern Europe by 9 metric tons in summer and 9 metric tons in winter. Proportion of winter and summer consumption
in European consuming countries based on import trade ﬁgures in table 3, expanded proportionately to equal total con~

sumption,
SoUrcE: Same as for table 1.

among the importing countries, primar-
ily because of institutional arrange-
ments with specific producing regions.
For instance, France consumes only
about 6 per cent of its entire imports in
the summer season, mostly because of
its ties with North African producers of
winter oranges (Morocco, Algeria, and
Tunisia). On the other hand, the United
Kingdom consumes about 35 per cent of
its oranges in the form of summer fruit,
primarily because of its relationships
with the Union of South Africa. ,
Processed uses of citrus have become
relatively important in the past ten

. years. The data in parentheses in table

1 indicate the estimated fresh equiv-
alent amounts of oranges and tanger-
ines which are processed and enter
world trade. That is, large amounts of

~ citrus products which are consumed do-

mestically, mainly in the United States,
do not enter the processing figures in
table 1. Because data on processed citrus
are incomplete and lack detail and re-
finement, the data shown are only rough
estimates. For this reason, total exports
and imports of processed fruit do not
exactly balance.



TaeLe 3

TRADE AMONG MAJOR EXPORTERS AND IMPORTERS, FRESH ORAN GES AND TANGERINES,

1957-1960 AVERAGE BRY SEASONS

Imperting regions and countries Exports
Exporting regions and eountries i i Benelux Total R
P | it | B | Newwr | b | T8 | Dbl | e | summe | ot
Netherlapds)
1,000 metrie tons*
North Ameriea.............ooo oo .
United Statest.............c..oviiiis 1.7 2.2 8.0 5.2 11.2 15.1 . 40.8 25.2 15.1
(2.8) (3.8) (10.0} { 8.6) (18.6) (25.2)
Mexico........ J 3.8 3.8 3.8 3.8 3.8
South Ameriea. ..........ocooviiiiiiiiiiin . .
Brazil. ... ..o (20.2) (15.7) (4.9) (14.9) (19.8) (85.7) (28.0) 83.7 83.7
South Afrioa. ..........o.iie
Union of South Africa.................... (16.3) 40.1) {1.7) (10.0} (11.7) (68.1) (108.7) 177.8 177.8
Ttaly. oo e 1.2 94.3 1.7 2.5 4.2 99.7 2.9 102.6 102.6
Bpain and Porfugal. ... ....ooooooii oL
Bpain. ...t 148.4 346.8 60.0 66.0 124.0 620.2 83.5 703.7 708.7
GITEBCR, « oot raira et 1.5 1.5 1.5 1.5
North Afriea...........ooooieiieiiiennn. ..
Algoria. .. oo 214.8 7.0 221.8 221.8 221.8
Moroeeo-Tunisia, ....o..ovveenniernen. 202.5 57.9 0.1 8.1 8.2 268.6 8.4 277.0 277.0
NearBast..........c..oooooiiiiiiiiiiien,
Termel. ..o 6.5 39.6 13.8 22.6 36.4 82.5 134.3 216.8 216.8
[0 1T U . . 21.6 21.8 21.6
TOTAL imports from major exporters...... 614.4 607.9 98.2 141.7 230.9 1,462.2 388.4 1,850.6 ..
Summer. ..o e 39.3 59.6 16.6 33.5 50.1 140.0 137.7 . 286.7
Winter................ i 575.1 548.3 81.8 108.2 189.8 1,313.2 250.7 1,563.9
per cent
Percentage of imports, by season .
Summer. . .....oii i 6.4 9.8 23.6 20.9 10.2 35.4 15.5
Winter. .......... oo 93.6 90.2 76.4 79.1 89.8 64.6 84.5
Imports from major exporters as percentage
of total consumption............ ........ 98.7 97.8 B7 9 08.5 96.1

* Figures in parentheses represent shipments of summer oranges; rest of figures are winter shipments.
1 Assumes same proportion of summer o winter shipments in all

Source: Unpublished FAQ data obtained from J. Wolf.

countries.
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PROJECTED WORLD PRODUCTION AND
CONSUMPTION OF ORANGES AND TANGERINES, 1970

Table 4 summarizes the 1970 produe-
tion and consumption projections for
oranges and tangerines, along with the
comparable data for the base period
1957-60. Supporting data underlying
the consumption projections are also
presented.

The 1970 low and high production
projections in table 4 (columns 2 and 3)
have been made by FAO (1962). The
comments made in the FAQO report de-
seribe the basis of these production
projections (FFAQ, 1962, Part IT, p. 55):

“The estimates of production in 1970
are based where possible on known free
numbers or areas and projected yields.
(Footnote: Since citrus trees take some
seven to nine years to reach the full
hearing stage, data available on tree
numbers around 1960 can provide a re-
liable guide to the areas likely to be in
bearing in 1970, Such data were, in fact,
available for most of the major export-
_ing countries.) Where possible, account
has been taken of new plantings and the
likely removal. of old trees. As far as
vields are concerned, it was assumed
that they will rise slightly as a result of
improved cultivation practices, but the
effect of this on output will clearly be
much smaller than that of change in
areas. For many citrus producing coun-
tries, however, statigtics on plantings
and the age distributions of trees are
either inadequate or nonexistent, and in
those instances the 1970 outlook could
only be assessed by an extrapolation of
postwvar produection trends. In view of
these uncertainties in projecting future
output, it was found preferable to give
a range for the projected produection.

“Thus, world produection of oranges
and tangerines in 1970 is projected at
between 45 and 60 per cent above the
average of 1957-59. Very sharp in-
creases are expected in both the main
summer orange exporting countries,
Brazil and South Africa, where large

new plantings have been made in recent
years. Furthermore, supplies may also
be expected to grow rapidly in the Med-
iterranean region, particularly in Is-
rael, Moroeco, Tunisia, and Spain. Pro-
duction plans in Tunisia call for a doub-
ling of output by 1970, while in Moroeco
and Israel one-third to one-half of the
present citrus area is still in the non-
bearing stage. The danger of frost dam-
age to Spanish groves and the recent
appearance of the Tristezza disease
make any long-range forecast of Spain’s
production extremely difficult. Under
favorable conditions, even the high esti-
mate used in this paper may grossly
understate the eountry’s 1970 capacity,
while on the other hand, frost and dis-
ease could reduce output considerably
helow the volume anticipated. Produe-
tion increases in the United States will
come mainly from new plantings in
Florida and Texas, sinece planting in
California has come to a standstill and
is now mostly restricted to replacement
of losses due to residential develop-
ment.” As information on production
and plantings of most nonexporting
countries, especially in Asia and
QOceania, is rather scarce, the projections
are based on an extrapolation of past
trends.”

Table. 4 also develops the 1970 con-
sumption estimates for each country
and region of the world. Essentially,
1970 consumption for each country =
[1957-60 consumption] [1 + per cent

2More recent developments in California-
Arizona orange production present a different
picture than this 1960 FAO report, Although
acreages of Valencia and Navel oranges con-
tinue to decline in Southern.California because
of urban development, the rapid rate of new
plantings in the San Joaquin Valley and in
Arizona has been more than offsetting, Indus-
try sources are now projecting increases of
about 35 per cent in 1970 California-Arizona
production compared with the 1957-60 level.

The effects of these higher projections are ex-
plicitly eonsidered in the later analyses.



TaBLE 4

PRODUCTION AND CONSUMPTION OF ORANGES AND TANGERINES, 1957-1960 AVERAGE AND 1970 PROJECTIONS,
WITH SUPPORTING DATA USED IN PROJECTING 1970 CONSUMPTION*

Produetion Consumption
1970 1957-60 average N P
Region and country projection conaumpﬁgﬁ Population Per capita income Projected 1970 projected 1970 projected
1957-60 income total con- per eapita
average P Mid 1970 170 iacti elasticity sumption consumption
: er id- TO- rojection
Low High Total capita 1958 5ectipon 1}{5&; prol
Low High Low | High Low High Low High
) 1,000 Kilo- .
1,000 mabric tons metric | - millions
tons | FTOM8 dollars 1,000 metric tons lilograms
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15
. North and Central Ameriea. .| 5,792 7,835 | 8,525 5,508 22.0 254.0 324.6 s 7,447 8,808 22.9 27.1
(265) (282) (282) (181) (157} (127)
United States.......,...... 4,022 6,825 7,425 4,488 25.7 174.8 215.0 2,235 2,503 3,017 .25 .65 5,741 6,790 26.7 31.8
(213) (230} (230)
Canada................ove 340 20.0 17.0 21.9 1,720 1,895 2,322 .35 .60 465 531 21.2 24.2
(151) (157 (157)
Others.....oooovivvvnnnnee. 870 1,000 1,100 770 12.2 63.1 87.7 545 685 756 .60 1.00 1,241 1,487 14.2-] 17.0
(52) (52} (523
South America....,.......... 3,215 4,985 5,245 3,106 23.3 133.1 177.8 . 4,655 5,564 26.0 31.3
Braozil....... 1,755 3,115 3,255 1,856 25.7 64.41 86.31 390 478 520 .50 1.00 2,463 2,996 28.5 34.7
Argentina. .. 633 1,080 1,160 629 27.5 22.9% 27 9% 825 965 1,048 Nild] .80 846 936 30.3 33.5-
Others..........oivvnen 827 780 830 821 17.9 45.8 €3.7 560 728 801 .60 1.00 1,346 1,832 21.1 25.8
South Africa................. 423 640 790 165 1.1 154.5 204 .4 . . 249 303 1.2 1.5
(26) (26) (26) ’
Union of South Africa..... . 313 520 650 61 4.2 14.4 18.1 835 1,002 1,194 .50 1.00 85 110 4.7 6.1
(26) (26 (26}
Others.........c.ocoevieen 110 120 140 108 0.8 140.1 180.3 210 246 281 .80 1.00 164 193 G.9 1.0
Mediterranean Region.. . ... 4,317 6,615 7,435 2,207 9.4 230.6 286.6 3,297 4,085 11.5 14.2
(129) (264) (264) -
Burope...........ooviinnas 2,419 | 3,460 | 3,904 | 1,270 | 13.2 95.8 104.8 1,854 | 2,853 | 7.7 | 22.4
{71) (76} (70)
Tealy. .ooovievniivinnnnnn 802 1,065 1,145 561 11.5 48.9 52.8 925 1,554 1,702 .70 .90 897 1,067 17.0 20.2
27) (32} (32)
Spain. ..o 1,331 1,900 2,200 447 15.0 20.7 33.0 525 840 945 40 .90 615 853 18.6 25.8
4 (44} (44) : . .
Portugal................. g1 158 179 92 10.2 9.0 9.5 490 662 740 .50 .70 114 132 12.0 13.9
GTeBee. ... oeveiiriennns 195 337 380 170 20.7 8.2 9.3 520 832 936 .30 .70 228 301 24.5 32.4
1,390 1,535 268 9.8 27.4 37.0 3159 3784 4509 | .60 .80 © 408 485 11.0 13.1
690 755 113 .. 171 204 ven
550 600 133 . . . .- . 203 242
150 180 22 32 39
1,765 1,006 669 6.2 107.4 145.0 311§ 384§ 443% .80 1.00 1,037 1,247 7.2 8.6
(188) (188)
800 900 94 47.0 2.0 2.7 e e . ' 145 175 53.7 64.8
(188) (188)
985 1,008 575 5.4 105.4 142.3 . N . 802 1,072 6.3 7.5
. 2,573 11.4 225.0 243.7 . .- 3,451 4,356 14.2 17.9
(307) (473} 473
. ver e 622 13.9 44.8 49.3 1,405 2,164 2,360 A0 .80 834 1,053 16.9 2.4
ver 761 13.9 4.7 59.1 1,490 2,399 2,622 .60 1.10 1,128 1,512 19.0 25.6
(140) (256) (256)
. 273 13.2 20.7 2.8 384 480 16.8 20.2
Belgium-Luxemburg..... .. e . 115 12.2 9.4 10.1 1,395 1,772 2.009 .70 .80 150 181 14.9 15.9
Netherlands.............. .. “ 158 14.0 11.3 12.7 | 1,260 2,054 2,230 .50 .90 234 299 18.4 23.5
United Kingdom and
Treland...ooooovvinn. . .. 571 10.4 54.6 57.3 1,515%%  1,924%% 2 166*% .50** .60** 683 755 1.9 13.2
L167) 217) 217)
Seandinaviatt......... PO - 186 9.4 19.8 21.6 1,396 1,859 2,085 40 1.00 229 302 10.8 14.0
Swntzerland-Au.stna-
Yugoslavia............. .- . 160 5.3 30.4 33.8 e 195 274 5.8 8.2
Switzerland........ PR . . 88 13.1 5.2 5.6 1,480 2,116 2,308 .35 1.00 84 17 15.0 20.9
P . @3 9.0 7.0 7.1 1,235 1,976 2,223 .40 1.00 7 1156 11.1 16.2
. . vae 20 1.6 18.2 20.9 730 1,234 1,487 .40 1.00 32 42 1.5 2.0
Eastern Europe and USSR.... ' . . 114 0.4 304.0 357.0 . . . . 20011 230it] 0.8 0.7
Asia and Oceania. 1,583 3,180 2,450 1,563 1.0 1,509.3 1,957 .4 2,367 2,851 1.2 1.5
Japan. ... 847 1,300 1,500 831 9.0 91.8 100.1 910 1,893 1,893 .50 .70 1,286 1,595 12.9 15.9
Australia. .. 144 180 200 134 13.7 9.8 12.4 1,575 1,780 2,000 .40 .70 179 202 14.4 16.3
New Zealand. .. .. 14 8.1 2.3 2.9 1,560 1,763 1,981 .45 .60 18 20 6.2 8.9
Chins and others........... 592 700 750 53t 0.4 | 1,405.4 | 1,842.0 16599 19199 22319 .007%f 1.00%% 874 1,084 0.5 0.6
WORLD TOTAL............ 15,330 | 22,245 | 24,445 15,330 5.4 |2,811.4 | 3,551.6 o . . 21,666 | 26,206 6.1 7.4
(420) (572) (572) (458) (630) (630)

* Figures mcluda both fresh and processed. Figures in parentheses represent
quantities processed which enter world trade.

¥ Includes Paraguay.
1 Includes Truguay.

¥ Includes other minor countries of North Africa.

? Includes other minor eountries in Near
| Cyprus, Egypt, Libya, Turkey, Lebanon, Jordan. and 8
couatrxes. Consuming countries include other minor countries in

United Kingdom only.

East.

I’r Denmark, Finland, Norway, and Sweden,
1 Index of import demand directly from FAO (1962a, table 8, part 1T, p. 59).

¥4 Omits China.

Sourcn; Columns 1, 4; Tablo 1.

ear East,

ria are producing

p. 581, obtained IramJ Wol, F.

Columns 6, 7
Column 11:
Columns 12, 13: 1070 congumption = [1957-60 consumption] [1 4 per

Columns 2, 3: Basic pro;ectxons from FAO (1962a, table 2, part I

'AQ, Rom
.8, §, and 10: FAD (1962&, table M-2, p. A-3, 4).
Table 5.

cent ingrease in population from 1057-60 to 1870] {1 4- (per cent increase in per
capita ineowe from 1957-60 to 1970) (income elasticity of demand)]. Low
cousumptmn projection based on a eombination of low per capita income
and low income elasticity, High eonsumption projection based on a com-
bination of high per capita income and high income elasticity.

consumption by relavant population figures.

Columns 5, 14, 15: Per capita consumption obtaived by dlvxdmg total
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inerease in population] [1 + (per cent
increase in per capita income) (income
elasticity)].* The “low” eonsumption
projections combine low per capita in-
come and low income elasticity esti-
mates, while the “high” eonsumption
projections combine high per capita in-
come and high income elasticity esti-
mates. For example, the 1970 United
States low consumption estimate
(4,488) (1.23) [1 + (0.18) (0.25)] =
(4,488) (1.23) (1.04) = 5,741. Thus,
consumption is seen to increase as a re-
sult of the “population effect” (1.23)
and the “income effect” (1.04). These
increases in consumption are based on

the assumptions of an assumed constant,

price level and unchanged relative
prices between oranges and competing
fruits.

‘With generally large increases in per
capita income levels projected for most
of the major consuming countries, the
estimates of income elastieity of demand
take on cousiderable importance. Table
5 presents a summary of the estimates
employed in deriving the income elas-
ticity figures used in projecting con-
sumption in table 4. Thé income elastie-
ity estimates reported by FAO (1959,

" appendix tables 5 and 9, and discussion,
pp- 17-18) were derived from eross-sec-
tion studies of household budgets and
analyses of time series data. In general,
demand for eitrus is relatively more
elastic with respect to income than food
as a whole. Furthermore, in most eoun-

ies demand is more income elastic for
citrus than for most other fresh fruits.
A later study by FAQ, projecting de-
mand to 1970, reduced the earlier in-
come elasticity estimates somewhat,
based on the assumption that income

elasticities tends to fall with increasesin

the level of income.*
In our study we chose low and high

3 Percentages expressed in decimal form
throughout.

*FAO (1962a, part ITI, pp. 54-60). Income
elagticities are not presented directly in this
report, but were obtained by the authors from
the unpublished underlying computations.

Dean and Colling: World Trade in Fresh Oranges

income elasticities reflecting the likely
range of outcomes for 1970. For the low
estimates, we chose the FAO income
elasticity estimates for “all fruits and
vegetables” (FAQ, 1962, pp. A-14, 15),
partly because these estimates were
available for all eountries, both produe-
ing and consuming. In addition, because
citrus is generally more income elastic
than other fruits, the estimates for all
fruits and vegetables should serve as
reasonable lower limits to the income
elasticity for oranges. The high income
elasticity estimates were selected to be
generally consistent with the FAO high
estimates for 1965, because they counld
be expected to reasonably reflect an up-
per limit in eitrus consumption for 1970.
Procegsed oranges differ considerably
from fresh oranges in terms of income
elasticities, prices paid to producers,
transportation costs, and many other
characteristics. Data on processed
oranges also are quite fragmentary. For
these reasons it was decided to project
independently the exports and imports
of processed oranges and to eliminate
them from further analysis-—i.e., to
work only with fresh oranges and tan-
gerines. Inasmuch as processed oranges
have recently represented only about 12
to 13 per cent (fresh equivalent) of the
total world trade in oranges, their ex-
clusion is not likely to be serious unless
prices should drop sharply, foreing sub-
stantial diversion of fresh oranges to the
" processed outlets. Figure 2 summarizes
the trends and projecticns of exports
and imports of all eitrus. juices by major
exporting and importing countries and
the total for the world. The data are
not sufficiently detailed to distinguish
among various kinds of citrus juices
or between concentrated and single-
strength juices. Hence, data are not
strictly comparable among countries or
even necessarily in the time series for
a single country, However, despite these
difficulties, FAO concludes that “these
statisties may be regarded with some
degree of confidence as reliable indiea-
tors of at least the long-term trends of
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TaBLE &

SUMMARY OF INCOME ELASTICITY OF DEMAND ESTIMATES PUBLISHED
AND ESTIMATED FOR ORANGES AND TANGERINES

FAQ estimates for 1885* | FAO estimates for 19701 | FAOsll | oy oc
gh esti
Region vegetables mates by
. . and fruits thors{
Low High Low High for 19701 | AUERe
ces .30 e
.20 .40 .25 65§
.45 66 .38 .45 35 .60
.50-.70 1.00
. 70 .80 50 1.00
.2h .60 .60 .80
. 60 1.00
Bouth Africs. ... . .
TUnion of South Africa.. s 1.50 1.80 .50 1.00
Others. .....ovvviiiiier ciiiiaiarnens .80 1.00
.35 48 10 .90
.35 .50 .40 .90
.50 70
. 30 {1
North Afriea...............ccooeein ’ .60 .80
Moroeca. . . .55 70 Jo
Algeris. ... .
.80 1.00
.. .60 .80 .50 60 40 8o
West Germany......... .80 1.10 .55 .65 .60 1.10
Belgium-Luzemburg .60 .70 .- e .70 80
Netherlands. ...............cccco0es .70 00 .55 .65 .50 90
Tnited Kingdom and Ireland....... .50 .60 .38 .50 .80 60
Beandinavia...........o00iiiieaans .80 1.00 .65 (] B (1] 1.00
Switzerland. ... .60 1.00 .38 .50 .35 1.00
i .80 1.00 .55 .70 .40 1.00
80 1.00 1.00
.45 45 .50 .70
.45 .40 iy
.40 .60 .25 .40 .45 .60
.90 1.00

* FAQ (1959, Appendix table 8). These estimates were made for projecting fresh citrus production to 1985.
t Derived from unpublished FAQ data underlying 1970 projections for oranges and tangerines in FAQ (13962a, part IT,

p. 54-60).
1 FAO (1962a, appendix table M4, p. A-14, 15,
§ Judgment estimates based on data in remainder of this table. Generally consistent with FAQ high estimate for 1965,
§ Based on estimate of 0.67 derived by Nerlove and Waugh (1961).

)Y

the industry” (FAO, 1961, p. 8). Thus, essed oranges and tangerines between
we have used the FAQ data to project 1957-60 and 1970. These projections are
the trend to 1970, with the resulting converted to a fresh equivalent basis
projection used as a crude index of the and reported in parentheses in table 4
changes in exports and imports of proe- (columns 2, 3, 12, and 13). As noted,



TasLE 6

SUMMARY OF 1970 PRODUCTTION AND CONSUMPTION PROJECTIONS FOR ORANGES AND TANGERINES, BY SEASONS*

Low production High production Low consumption High consumption
Region and country
: Total Summer | Winter Total Bummer | Winter Total Summer | Winter Total Summer | Winter
1,000 metric tons 1,000 metric tons
North Amerieat......................... 7.5643 - 249 7,294 8,243 270 7,873 7,280 463 6,827 8,651 h4g 8,102
United States (Ariz.-Calif.)........... .. 248 1,068 .. 270 1,164 e e
United States (East Coast)............ 5,281 5,761
Central America..... .......co..o..... 048 1,048
South America 4,085 4,985 5,245 5,245 4,655 4,055 5,564 5,564 .
614 614 e 764 764 S 249 249 . 303 303 pes
1,033 1,033 1,113 1,113 897 807 1,067 1,007
2,014 2,014 2,335 2,33% 729 729 085 985
1,856 1,855 3,156 2,156 §15 615 853 .. 853
158 158 179 179 114 114 132 132
337 337 380 380 228 228 301 301
1,390 1,390 1,535 1,535 406 408 486 485
6590 690 75h 755 17 171 204 204
550 BFO 600 600 203 203 242 242
150 150 180 180 32 32 39 39
1,577 1,877 1,808 1,508 1,087 1,037 1,247 1,247
612 fl2 712 712 145 145 175 175
965 065 1,008 1,006 892 892 1,072 1,072
AN 834 131 708 1,053 166 887
West Germany........... ............ 870 137 7338 1,256 198 1,058
Benelux................................ 384 60 324 460 72 388
United Kingdom and Ireland.......... 466 73 393 538 85 453
Seandinavia............... ... 229 36 193 302 48 254
Switzerland-Austria-Yugoslavia. ... .. .. 106 31 164 274 43 231
Switzerland.............. ..o . 84 13 71 117 18 99
Austria.,,.............. e, 79 13 66 115 18 97
Yugoslavia.......c...coovveiina oo, 32 5 27 42 7 35
Eastern Europe.. ...................... 200 31 169 239 8 201
TOTAL.......covvviieieen e 19,493 5,848 13,648 21,423 6,270 15,144 18,869 5,866 12,803 22,7258 7,066 15,859

* Figures omit projected proeessed production and consumption which enter
world trade. Asia and Oceanin are omitted. The key assumptions for dividing con~
sumption into summer and winter gseasons are discussed in %ﬁe text.

t North America production broken down between winter and summer by
authorsas follows: Total U, S, produetion projections to 1970 taken from Black (1861).
Projections from California Navels taken from Sunkist (1960a). Projections for sum-
mer oranges sgsumes California Valencia acreage continues to fall, reaching 40,000
acres in 1970, with a yield of 200 boxes per acre. Arizona acreagenssumed to be increased
by 1,600 acres per year through 1965, with present 5,000 acres vielding at 200 boxes

per acre and new acreage vielding 150 boxes per acre by 1070, Trends in production
and new plantings from Bunkist (1960b). Resulting projections adjusted to fresh
consumption, assuming 86 per cent of California-Arizona Navels and 85 per cent of
California-Arizona Valencias continue to be consumed fresh. Recent California~
Arizona projections are higher than those shown in this table. Therefore, later analyses
in the text examine the effects of higher California-Arizona production. i

Source: Total produetion snd consumption projections from tuble 4, Winter
and summer breakJ%wn of production and consutmption based on methods explained
in footnotes above.
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Fig. 2. Imports and exports of all citrus
juiees, 1950-1960, and projected to 1970, prin-
cipal countries and world total. Sourece: FAO
(1961, tables 3,4). Freehand 1970 projections
by the authors.

total exports and imports of processed
products do not balance exactly in 1970,
but no further adjustment is made for
this ‘slight diserepancy. Hereafter, all
data will represent only fresh oranges
and tangerines.’

Table 6 presents the final 1970 pro-
duction and consumption projections
for oranges and tangerines, high and
low, by season, and by region and coun-
try. The “total” production and con-
sumption figures by country are those
developed in table 4, minus estimated
processed amounts exported and im-
ported. In table 6 and in later analyses,

s More accurately, only processed -citrus
which enters world trade (i.e., exports and im-
ports) is subtracted from total produection
and consumption. Some producing .countries,
particularly the United States, econsume large
quantities of processed citrus.
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the region “Asia and Oceania” is omit-
ted from consideration. It is assumed
that this region will continue to be essen-
tially isolated from the rest of world
orange trade because of great distances
and therefore high transportation costs
to European markets, and because pro-
jected production and consumption are
reasonably in balance at constant price
levels.

Because of the distinct seasonal na-
ture of production in all countries ex-
cept the United States, the “total” pro-
jected 1970 production in table 6 is
readily broken down between summer
and winter seasons. “Total” projected
1970 consumption is divided into sum-
mer and winter seasons using the
following assumptions: (1) North
America will continue winter and sum-
mer fruit in the same proportions as in
1957-60; (2) all other producing areas
will eontinue not to import oranges or
tangerines in their “off season’; and (3)
the KEuropean importing countries will
each consume winter and summer fruit
in 1970 in the same proportion as
Europe as a whole consumed in 1957-60
(i.e., about 15 per cent summer and 85
per cent winter).

Each of these assumptions deserves
comment. If United States production
of Valencias expands at a slower rate
than Navels, North America’s consump-
tion of summer oranges will probably
expand at a slower rate than winter con-
sumption. However, the projections are
predicated on a constant price level, in-
dicating what consumers would pre-
sumably choose to purchase at recent
average prices. Hence, a change in rela-
tive prices could change the proportions
of winter and summer consumption, but
if prices remain constant, it is assumed
that consumers will tend to maintain
their seasonal preferences.

The second assumption recognizes the
fact that, in the past, producing coun-
tries have not imported oranges and tan-
gerines in the opposite season of produc-
tion (see table 1), and that some coun-
tries have legislation which impedes
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such imports. Whether this situation
will continue to 1970 is open to specula-
tion. However, it seems questionable
that the amount of imports into produc-
ing countries in their “off season” would
become a significant factor in the mar-
ket by 1970.
The third assumption is perhaps most
open to question. In the past, the pro-
portions of winter to summer fruit econ-
sumed have varied econsiderably among
European countries (see table 3), but
these proportions could be traced di-
rectly to the institutional relations be-
tween exporter and importer (e.g.,
North Africa~France and South Africa—
United Kingdom). With a general
movement toward relaxation of trade
barriers under impetus of the Common
Market, it appears doubtful that Euro-
pean consuming countries would choose,
at constant prices, to continue to import
summer and winter oranges and tan-
gerines in the 1957-60 proportions.
Hence, the assumption is made that in-
dividual European consuming countries
would adjust their pattern of consump-
tion, at constant prices, until each con-
sumes winter and suminer fruit in the
same proportion (85 per cent, winter;
15 per cent, summer). This ratio is what
the Huropean group as a whole con-
sumed in the base period 1957-60, and,
perhaps more important, is the approxi-
mate relationship between projected
.1970 winter and summer production
avarlable for export to the European
countries by the producing countries.
The long-range production and con-
sumption projections summarized in
table 6 were made by FAO about 1960~
61 and have not been revised at the time
of this writing. However, the years
elapsed since the projeetions were made
permits a comparison of the projections
with the course of actual observations
(summarized and discussed in detail in
appendix B). Comparison of 1970 pro-
jections with the latest available data
(production through 196465 and con-
sumption through 1963) suggest that
the 1970 “high” produetion—*high” con-

Dean and Collins: World Trade in Fresh Oranges

sumption projection is more likely to be
attained than the other three alterna-
tive combinations considered for winter
oranges. For summer oranges, the 1970
“low” production—‘high” consumption
projections appear most plausible. For
this reason, primary emphasis is placed
on the results based on these “most
likely” sets of projections. Appendix C
summarizes the range of results corres-
ponding to the “less likely” projection
sets.

Mechanism for balancing demand
and supply projections

From table 6 it can be seen that
the quantities projected to be produced
and consumed in 1970 at constant prices
do not balance. One purpose of the later
empirical analysis is to find the changes
in price levels and shipping patterns
necessary to equate demand and supply
in 1970. The mechanics of this proce-
dure are discussed in subsequent sec-
tions. However, a general indication of
the assumptions underlying the proce-
dure may be helpful here.

It is assumed that supply in 1970 is
predetermined at the projected level,
ie., that the supply function in each
producing country is completely inelas-
tic. The rationale for this assumption is
that orange trees require three to four
yvears from planting until significant
bearing and even longer before reach-
ing full produetion. Therefore, the sup-
ply in 1970 is largely determined by
trees planted by 1964-65, unless tree
removal rates are radically ehanged in
the intervening period. This assumption
does not deny the probability that there
is a positive supply response of orange
production to prices in the long run.
However, the time lag in response from
planting time to significant production
is sufficiently long in oranges so that
five-year supply projections can be
safely made without reference to price.

Consumption, on the other hand, is as-
sumed to be responsive to price in the

-time period under consideration. Thus,
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3 eomplete demand curve is constructed
for each country in 1970: A single point
on that demand curve is established by
the point estimate of quantity consumed
in 1970 at current prices; the shape of
the demand curve through that point
is based on estimates of the price elas-
ticity of demand. Thus the predeter-
mined (inelastic) quantities supplied
are moved into consumption by changes

in prices along the individual country .

15
demand curves. The procedure for find-
ing equilibrium solutions to the pro-
jected situations employs an iterative
procedure with a standard transporta-
tion model.

The hypothesized directions of change
in the general level of prices for the al-
ternative sets of 1970 projections are
summarized here. It remains for later
analyses to give quantitative content to
these hypotheses.

Summer season

Winter season

Consumption

Production Price level Produetion Consumption = Price level
Low = Low  Little change Low > TLow  Decrease
Low < High Increase Low <  High Increase
High > TLow  Decrease High > Low  Decrease
High <« High Increase High <« High Increase

DEMAND, TRANSPORTATION, AND TARIFF
RELATIONSHIPS AMONG COUNTRIES

Ag stated, the 1970 projected produe-
tion and eonsumption gauntities do not
balance at constant prices. This section
indicates the mechanism for equating
production and eonsumption through
the pricing system.

Projection procedure for estimating
import and export demand

In international eitrus trade, most
consumer demand functions in the im-
portant eitrus importing countries have
heen estimated at the wholesale import
level. In this study, therefore, the price
elasticity of demand has bheen estimated
for the major consuming countries
measured at the import demand level;
more precisely, at the location of con-
sumption, but before retail margins
were added to the wholesale price.
Transportation costs from producing
country to consuming point as well ag
tariffs and any special import taxes have
been included in determining the whole-
sale price level, In simple terms, the
structure of prices is assumed to follow
equations (1) and (2):

(1) Pew=Ppre+ T+ T,

(2) Pee=Pow+ M
where:

P, =wholesale price in consuming

country

P,. = export price in producing coun-

try

T, = transportation cost from produe-

ing country to point of consump-
tion

T.=tariff plus any special import

taxes in consuming country

P.. = consumer price

M = margin between wholesale and

retail price in consuming country.
Hence, equation (1) states that the
wholesale price in the consuming coun-
try equals the export price in the pro-
ducing eountry plus transportation
costs, tariffs, and special import taxes,
Equation (2) states that consumer
prices equal wholesale prices plus retail
margins,

While the above definitions are
straightforward, the problem of imple-
menting them empirically involves num-
erous difficulties. The reasoning fol-
lowed in moving from the 1957-60 ac-
tual situation to the projected situation
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for 1970, and the necessary simplifying
assumptions made, are set forth in fig-
ure 3. Three basie situations are consid-
ered: Part A assumes a continuation of
195760 tariff structures to 1970. This
would presumably represent a reason-
able future projection in the absence of
the Common Market. Part B represents
a shift from the present tariff structure
to one of “free trade”—i.e,, no tariffs.
Although this situation represents an
unlikely development, it provides a use-
ful and interesting point of comparison.
Part C shows the assumed situation with
a lowering of tariffs. For example, this
would be the case in certain European
eountries if a common external tariff for
the Common Market replaces individual
country tariffs. Of course, for certain

other countries, a common external tar- .

iff would mean revising: present tariffs
upward.

In part A, figure 3, all of the data
for the present situation (1957-60) are
known: i.e., consumer prices (P..),
wholesale prices (P.w), wholesale-to-re-
tail margin (M), tariffs and special im-
port taxes (T,), and transportation
costs (T.). Previously, the 1970 con-
sumption has been projected to 1970
based on eonstant prices (i.e., constant
P.. and P..). Hence, one point is given
on both the 1970 wholesale demand
(D) and consumer demand (D.) fune-
tions. Using the point on the wholesale
demand funetion to establish its level or
position, the price elasticity of demand
at wholesale (assumed constant) deter-
fuines the shape of the wholesale de-
mand curve. All other demand functions
are derived from the wholesale demand
funection (D). The following simplify-
ing assumption is then made: margins
(M) and transportation costs (T,) will
remain constant in absolute terms to
1970 for all levels of quantity de-
manded. This assumption is probably
reasonable for transportation costs.
Most of the major shipping routes ap-
parently carry, and should continue to
carry, sufficient traffic to take advantage
of any significant scale economies in

Dean and Collins : World Trade in Fresh Oranges

transportation. Hence, exporters face
essentially constant unit transportation
costs. The assumption of constant mar-
ging (M) 1is not used directly in the
transportation model solutions in this
study since demand elasticity is meas-
ured at wholesale. However, in meas-
uring welfare effects on consumers, the
constant margin (M) is used in estimat-
ing the consumer demand curve from
the wholesale demand curve.® Most tar-
iffs and taxes are based on a percentage
of the wholesale import price. There-
fore, T, is applied as a constant percent-
age of the wholesale price in the empir-
ical work to follow.

Under the assumptions discussed
above, figure 8, part A, shows the rela-
tionship between consumer, wholesale
import, and export demand under a con-
tinuation of present tariff structure.
Part B. shows that the export demand
function would shift upward by the
amount of the tariff in 195760 (T,,) if
all tariffs are removed. Part C shows the
position of the export demand funetion
relative to wholesale import demand
when tariffs have been lowered from
Ta1 t0 Tho.

The above discussion is in terms of
tariffs as the only barriers to trade. In
recent years, such nontariff-trade bar-
riers as quotas and quality regulations
have been employed in some cases. Most
quotas have been based on favored treat-
ment granted by importers to producing
countries which were formerly their col-
onies. Such arrangements appear to be
weakening and, for the cases to be ana-
lyzed later, are assumed to be removed
entirely. Because the quality regula-
tions to be employed in the future by
EEC countries are ‘currently under

® Levie (1959, p. 5) points out that marginsg
(defined as the difference between CIF and
retail prices) average about 125 per cent for
tropical and subtropical fruit. When quantities
are searce and prices rise, margins reach 150
per cent; when guantities rise and priees fall,
margins drop to 90 to 110 per cent. However,
Levie’s estimates on this point do not appear

sufficiently precise to recommend an assamp-
tion other than a eonstant margin.
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Fig. 3. Demand relationships 19571960 and projected 1970, at retail, wholesale, and preducer
levels, under three different tariff assumptions.

debate, no restrictions due to quality
alone were ineluded for these countries.
Stringent quality regulations on orange
imports have been imposed by the
United States. The effects of removing
these are discussed later.

The following sections examine in de-
tail each of the eritical components of
the pricing structure: demand elastic-
Ities, trangportation eosts, and tariffs.

Estimates of price elasticities
of demand

Table 7 summarizes the available esti-
mates of price elasticities of demand re-
lated to oranges and tangerines, some
further statistical estimates made by the
authors, and the final set of price elas-
ticities adopted for the analyses in this
study. Although some of the previously
published estimates relate to ‘‘sales”
rather than “quantity,” or are measured
at the retail or farm level rather than
wholesale, they are presented to provide
as complete a picture as possible. In ad-
dition to those elasticities given here for
the main consuming countries, it is nec-
essary to know something of price elas-

ticity of demand for domestic consump-
tion in the producing countries.

Table 8 presents the data and regres-
sion estimates of demand obtained by
the authors for three of the important
Mediterranean produeing countries for
which at least some data could be ob-
tained. Although these time series are
very short (particularly for Moroceo),
and the data undoubtedly less reliahble
than for Western European countries
and the United States, the resulting es-
timates: of price elasticity are consist-
ently close to 0.9" and the underlying
price coefficients statistically significant
at levels of from 10 to 20 per cent.’

" Price elasticity is defined throughout as

E 99 P
JESS L T
q

op
Thus, all price elasticities are stated as positive
values.

& The associated estimates of income elastici-
ties are high (unreasonably so for Spain) and
generally unreliable statistically, but are pre-
sented here only as a matter of interest since
income elasticities were estimated separately
at an earlier stage. Income was included in the
demand equations of table 8 to attempt an iso-
lation of the nmet effeet of prices on gquantity
demanded.
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~ Tase 7
-SUMMARY OF PRICE ELASTICITIES OF DEMAND ESTIMATES RELATED TO CITRUS OR ORANGES AND TANGERINES

C L . ’ Available statistionl studies Eatimates of price
- elasticities of demand
Region and country - Definition of variables Estgﬁglg adopted for this study
F ’ Authora e%fs ;zirigf “Bost
* =, Wi 133 Ty
Price Quantity ofd 7d Constant estiauto
North Americs,....oooovniviviiiiiie el e L : e 0.8 0.8
United States. ...v.o0ov i Prices received Quantity of oranges 0,72, 0.80 0.8 0.8
by growers
Others......ooooiviviniviien i e P 0.8 0.8
South AOTIos, .o ovrvviiinaiirniirannnnnmnnaal i 0.8 0.8
South Afrdea..........................0 e b L 0.8 0.8
Mediterrapean Reglon. . ..ooooonvievvnaaad  Liiieeee eis e
Dean and Colling {see table 8) Prices received Quantity of cranges 0.9 0.8 0.9
by growers
Dean and Colling {see table §) Wholesale prices Quantity of orannpes 0.9 0.8 0.9
. {Spain only} ' :
...................... vee 0.8 . 09
Doan and Colling (sea table 8) Retail prica Quantity of oranges 0.9 0.8 0.9
{Casablancs) {(Moroceo only)
...................... . 0.8 4.9
Goreux and Wolf (1950) Retail prices Quantity of oranges 0.84 0.8 0.8
Levie (1959) TImport pricea Sales of tropical and 0.8 0.8 0.8
(CIF subtropieal fruit
Goreux and Wolf (1959) Retail prices Quastity of oranges 1o . wer
Belgivm-Luxeinburg ........................ oo b L e 0.8 0.7
Netherlands. . ....ovevnon i, Levie (1059) Import prices Quantity of oranges 0.7 0.8 0.7
{CIF)
Netherlands Economic Institute fmport prices Qantity of oranges 1.0 0.8 6.7
(1960 (CIE) and tangerines
United Kingdom and Ireland. . .....coooaeens. Levie (1059} Tmpors prices Quantity of oranges 1.67 0.8 1.7
(CTF}) und tangerines
Bain nnd Brown (1058) Retatl prices Quantity of oranges 1.5
(monthly dats)
Brown {1958) Retail prices Quantity of oranges 1.7 e
{(monthly data)
Seandinavia. . .o.oeviiire i Levie (1950) Import prices Bales of oranges and 0.4 0.8 0.4
(CIFY tangerines
Switzerland-Austris-Yuogoslavia................ ... | L. s 0.8 0.8
Eastera Burope snd US8HR........oocovvveeee. ] iieees L e 0.8 6.8
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TaniE 8
DATA AND DEMAND EQUATIONS FOR DOMESTIC CONSUMPTION
ESTIMATED FOR ITALY, SPAIN, AND MOROCCO
Ttaly* Spaint Moroecol
Q P I Q P 13 Q P I
Year
Per capita Real Per capita | Per capita Real Per capita | Per capita Real Per capita
avail- farm _ real consump- ' wholesale real | comeump-  retail real
ability price income tion price ineome tion price income
indsz kilograms indez kilagrams indez
8,601 5,002 89.9
6,807 5,507 93.9 8.33 1.24 7.44
8,225 4,662 95.0 1na 1.36 7.97
9,38¢ 5,138 100.0 12.60 2.29 §.01
§,151 4,943 102.6 5.21 1.80 8.88 8.67 75.8 56.3
9,803 4,298 108.2 14.31 2.38 8.92 7.62 62.8 53.0
7,460 5,050 109.5 17 18 2.41 8.58 6.73 75.0 50.7
8,868 5,253 114.1 5.61 4.23 10.67 8.97 50.4 47.4
11,352 4,138 115.2 13.37 4.52 10.48 11.09 51.2 50.5
10,807 3,912 121.7 14.95 3.03 10.33
1960 .. .00 he 21.69 4.19 10.25
Italy: First Differences: AQ =98,81 —1.70AP+ 13.67AX R?2=0.35 Ep=-—.92 Er=1.8
(0.87) (26.05)
Spain: Actual Data: = 36,41 ~ 4. 87T P4 6.741 R? = 0,59 Ep = —.88 Ep = 4.6
(2.74) (2.56)
Morocce: Actual Data: Q=452—0.1256 P 40,2346 T R2= (.66 Ep= .03 Er=1.4

(0.0603)

0.2670)

(etandard errors in parentheses)

* Total quantity = domestic consumption (i.e., total production minus exports); price is farm value per unit deflated
by cost of living index, Income is national disposable incomea per capita divided by the cost of living index. Unpublished
data obtained from Franceso DeStefano, Centro Di Specializzazione Per 11 Mezzogiorno, Portici, Ttaly.

Total quantity = domestic consumption (FAO unpublished data from J. Wolf); wholesale price is *‘blenca’ quality

(FA

date from J. Wolf), Mational ineome, populstion, and cost of living index from unpublished FAO data obtained

from M, de Nigria, Price and income deflated by cost of living index,

1 Total quantity = domestic consw

(unpublished FAO data from J. Wolf), National income,

mﬂtion (FAOQ unpublished data from J. Wolf); retail price of oranges in Casablanca

population, and eost of living index fromn unpublished FAQO

dats obtained from M. de Nigria (pertain to Southern Zone only), Price and income deflated by cost of living index.

The final two eolumns of table 7 show
the estimates of price elasticity of de-
mand adopted by the authors for 1970
for the various countries of the world.
The first set uses a constant price elas-
ticity of 0.8 in all countries—from
the estimates available from various
sources, this floure was approximately
an overall average. The second set uses
the “best” estimates available from the
various sources. In deriving the “best”
estimates, most weight was given to
those which were measured at the whole-
sale level. Since the domestie price elas-
ticity in three important Mediterranean
exporting countries was approximately
0.9, this estimate was adopted for all

Mediterranean exporting eountries. Un-
fortunately, sufficient data were not
available to make even erude estimates
of domestic demand elasticities in the
major sumer exporting regions of South
America and South Africa. Hence, elas-
ticities were set arbitrarily at the aver-
age level of 0.8. The purpose of adopting
two different sets of elasticities is to
allow appraisal of the sensitivity of
price levels and trade to changes in
price elasticity. For purposes of com-
parison, sensitivity analyses will also be
made using different (constant) levels
of price elasticity for all countries of
0.6 and 1.0.



PUBLISHED TRANSPORTATION COSTS FOR CITRUS FRUIT, BY SHIP AND BY RAIL

TABLE 9

Ship Rail
Cost Approzimate Cost Approximate
Qrigin Destination per ton distanee Origin Destination per ton distance

dollars miles dollars miles
Los Angeles, Calif., U. 8.. Northern Europe 58.00 9,600 Sieily, Ttaly .. .....ooeivneiinenn Chiasso, Italy 10.45 725
Florida, U.8............ Northeru Europe 48.00 5,300 Sieily, Italy .. oo v Zurich, Switzerland 18.85 850
Los Angeles, Calif,, U, S.... .| Sweden ) 64.00 10,600 Sieily, Italy.......covvnniainaann Frankfurt, Germany 29.00 1,040
Buenos Aires, Argentina.... Northern Europe 63.00 7,700 Kehl, Germany........vv:0vs-000.| Frankfurt, Germany 8.45 125
Sicily, Ttaly............ Bweden 30.00 3,600 Valencig, Spain.......cocvvveenn., Kehl, Germany 30.45 785
Valencia, Spain..................... Sweden 22.00 3,000 Hamburg, Germany..,,.......... Dortmund, Germany 6.70 100
Tarael.........cocvvnnne . Bweden 36.00 4,800 Marseille, Franes........cvuvnvvvnns Paris, France 19.00 440
Sicily, Italy.............. . . Hamhurg, Germany 20.00 3,000 Valeneia, Spain, .. ...ocovnvvnenn .. Cerbere, France 1.50 250
Sieily, Italy. ... .ovveieiiens < o .| London, U. K, 25.00 2,600 Cerbere, France..........c..coou.. Paris, France 21.25 500
8. Africa (Conference line shipa)..... London, U, K, 40,00 7,800 Dieppe, France............ reraes Paris, France 8.10 95
S. Afrieca (Chartered ships).......... London, U. K. 56.00 7,800
Algeria. . .....ooiiiiiii i Marseille, France 14.00 500
Valenecia, Spain............. vvinssee Hamburg, Germany 18.00 2,400
Tsrael.oooiieeinnnnns . Hamburg, Germany 22.00 4,300
Casablanca, Morocea, ... . .. Hamburg, Germany 32.00 1,900
Casablanea, Moroeco............,...| Dieppe, Franca 24,00 1,300

Sources: Private correspondence with Sunkist Growers. Inc., Loz Angeles, California, and with J, [, Burke, FAS, U. 8. Department of Agriculture, Washington, D. C,
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Ship transportation
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Distance (miles)

o135 5
e 9 L2
a6 — " C = 11,82 +0,00502 W
L ) ) 13 :B *: 2 (0.00063)
12 . = 0,82
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Fig. 4. Citrus transportation costs in relationship to distance shipped, sea and rail. Numbers of
observations correspond to those in table 9.

countries, Likewise, South America is
assumed to import (if necessary) only
in the summer season. Therefore, trans-
portation costs fo South America are
computed only from the other two sum-
mer producers.

Average 195760 and future
Common Market tariffs

Estimates of average 1957—60 tariffs
and internal taxes and future Common
Market tariff duties and taxes are pre-
sented for winter oranges in table 11
and summer oranges in table 12, The
tables show the effective rates expressed
as a percentage of the wholesale import
value. Data on these rates were taken
majnly from publications of FAO and
the EEC. Appendix A gives the sources
of these duties and the ecomputations

involved in deriving the final estimates.

Table 11 shows that under 1957-60
tariffs, France provided favored treat-
ment for its North African colonies of
Algeria and Morocco. All of Algeria’s
exports and up to 150,000 metric tons
of Moroceo’s exports to France were
duty free, while France imposed the
highest tariff wall {29.7 per cent) on
imports from other exporting eountries.
Import duties in West Germany and
Benelux also ran higher than the duties
in the non-EEC countries (United
Kingdom, the Scandinavian eountries,
Switzerland, Austria and Yugoslavia
and the countries of Bastern Europe).

Several important ehanges will oceur

when the complete transition is made to
the Common Market tariffs, Algeria and
Moroceo will lose their favored position

3
11,000
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. TaBLE 10
MATRIX OF LEAST-COST TRANSPORTATION COSTS FROM PRODUCING TO CONSUMING COUNTRIES*

Consuming country

Producing country U. K. and Switzerland-~
France West Germany Benelux Treland Scandinavia Austria~ Eastern Eqrope| N, America S. America
(Paris) (Frankfurt) (Amsterdam) (London) {Copenhagen) Yugoslavia (Erakow (New York) (Buenos Aires)
(Central point)
dollara per ton
U. S.~West Coast,...... ‘ 8 84 77 7 74 84 88 t 72
(59 + 10 4-9) 62 4104+ 123 . {60+ 10+ 7) (50 + 10 + 8) (64 + 10+ 0} (59 + 10 -+15) (62 + 10 4 18) (62 4 10 +0)
U. 8.—Florida........ .. B 62 55 o 52 62 66 t t
@B7+10+9) 40+10412)  38+1047) (37+10+8) 42+ 10+ 03 (37 + 10+ 15) © (40 4+ 104 L6
Scuth America.......... 68 74 &7 87 64 74 78 58 t
W+10+9) 324 104+12) | (B0+1047) 49+ 104+ 8) (54 + 10+ 0) (49 + 10 + 153 | (52 4+ 10+ 16) (48 4+ 1040}
South Africa............ 70 76 &9 59 66 73 80 65 46
{51 +710+9) ’(54+10+12) 52+10+7) (514+10+8) (56 + 10 4+ 0) (48 + 10+ 15} | (34 +10+18) | (55 + 10+ 0} (36 + 10+ 03
Ttaly.erieeronnnas sereses 28 27 81 42 39 22 30 . 48 1
0+ 0+ 28) 0+ 0+ 27) ©0+0+31) 24+ 10+ 8) @29+ 10+ 0) 040+ 22) 0+ 04 30) (38 + 10+ 0)
Spain (4 Portugal)...... 22 24 27 39 36 24 32 44 1
0+0+4 22 (0404 24) 0+0+27) (21+10+8) 26 + 10+ 0} 0+ 0+ 24) 0+ 04 32) @4+104+0
Greece..covveeeneny vwee 33 29 34 45 42 24 24 50 b
(0+0-383) 0+ 0+29) 040+ 34) @27+10+8) @2+104+0) 0404 24} 0+ 0+ 24) (404104 0)
North Africa. ..ovvverne 38 41 37 a7 34 40 48 43 b
(19+10+9) (54+10+16) | 0 +10+7) {19 + 10+ 8) 24+ 10+0) (15+10+15); (15+10+23) | 334+10+0)
Near East (Israel)....,.. 49 55 48 48 45 40 45 54 1
(30 + 10 4+ 9) B34+104+12){ G1L+1047) (30 + 10+ 8) @5+ 104+0) (20+10+10) | (20 +104+15)| 44+104+0)

* The top number in esch eell of the table is total trangportation cost by the least-cost route and mode of transportation. The lower figures in parentheses provide a breakdown

of total transportation costs into (in order) sea freight + unloading from shi

+ rail freight.

Later analyses assume logal consumption always satisfied first by loeal production, henee, transport ecsts not computed.

Later analyses assumes that if South Ameriea imports oranges and tangerines. the imports will not be in the winter season.
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TaBLE 11
SUMMARY OF TARIFF DUTIES AND TAXES FOR WINTER ORANGES

Importing conntry

Exportieg country North
America France G e?f:ny
(u. S.)

United Seandi- Sfitz" Eastern

Benelux Kingdom navia YI‘]‘:E; Europe

1957-1960 Average tariffs (as percentage of import value)

Moroeco {= 150,000
metric tons) plus
Algerta. .............. 14.2 0 14.0

Moroceo (> 150,000
metrio tons) plus

Tunisig. .............. 14.2 2.7 14.0
Ttaly..oooooveveiennnn 14.2 20.7 13.4
Spain....iis 14.2 29.7 14.0
Greeee...........c...... 14.2 29.7 14.0

14.2 29.7 14.0

TUnited States........... 0 20.7 14.0

20.2 8.7 9.3 10.9 0
20.2 8.7 9.3 10.9 0
19.5 8.7 9.3 10.9 0
20.2 8.7 9.3 10.9 0
20.2 - 8.7 9.3 10.9 0
20.2 8.7 9.3 10.9 0
20.2 B.7 9.3 10.9 0

1970 Tariffs (as percentage of import value)

Moroceo (< 150,000
metric tons) plus
Algeria............... 14.2 18.6 22.6

Moroceo (> 150,000
metric tons) plus

Tunigie,........oonntn 14.2 18.6 22.6
Tialy ...........co.oh 14.2 0 ]
Bpain............ees 14.2 18.6 22.6
Greece..........o.coonn. 14.2 18.6 22.6
Near East............... 14.2 18.6 22.6
United States..........- i} 18.6 22,6

25.8 8.7 9.3 10.9 0
25.8 87 9.3 10.9 0

0 8.7 9.3 10.9 0
256.8 8.7 9.3 10.9 0
25.8 8.7 9.3 10.9 0
25.8 8.7 9.3 10.9 0
25.8 8.7 8.3 10.8 0

Bource: See appendix A,

with France. Ttaly will be in the much
more favorahle position that she can ex-
port to other EBEC countries without
paying tariffs, while all other exporting
countries face substantial tariffs to the
ERC. The tariffs in France are lowered
significantly while those in West Ger-
jmany and Benelux are raised. Tariffs in
other eountries are unaffected.

The transition from present to Com-
mon Market tariffs will be much less
drastic in the case of summer oranges
(table 12). Again, the duties into
France will be lowered while those into
West Germany and Benelux will be
raised. Other export-import tariff rela-
tionships are unaffected. The United
Kingdom will likely continue its
favored treatment of orange imports

from South Africa. -

In addition to the tariffs and taxes of
tables 11 and 12, the EEC has estab-
lished a system of reference prices and
compensatory taxes to protect price
levels in the Common Market countries.
Under this system if imports threaten to
enter the EEC at prices below the refer-
ence price, such imports may be bur-
dened by a compensatory tax. To date,
the reference prices established (from
approximately $110 to $170 per metric
ton, CIF, EEC) have been well below
levels at which fresh oranges have been
imported into the EEC. Since EEC
prices under the various 1970 spatial
equilibrium models also are well above
recent reference prices (as will be shown
later), it is assumed that the possible
restriction of trade by the reference
price-compensatory tax deviee will be
inoperative.
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TasLe 12
SUMMARY OF TARIFF DUTIES AND TAXES FOR SUMMER ORANGES
Trnporting country
Exporting country North VUnited Swit
; West Kingdom | Scandi- VAT | Eastern
Ameriea | Tranee | - Benelux & £ Aug,-
Germany Bn navis Europs
(U.8) Iroland Yuge.
1057-1060 average tarifis (a5 percentage of import value)
. 8, {(West Const). ... e 20.8 1£.0 18.7 6.2 9.8 1.5 0
Bouth Ameriea......... 4.2 20.8 14.0 19.7 6.2 8.9 11.5 0
South Afriea............ 4.2 20.8 14.0 14.7 0 9.9 11.5 0
1970 tariffs {as pereantage of import value)
U, 8. (West Coast)...... PRU 15.0 19.0 2.7 6.2 9.8 11.5 Q
South Amexieg.......... 14.2 15.0 18.0 21.7 8.2 8.9 115 1]
South Afrdes............ 4.2 15.0 19.0 21.7 ol 8.9 11.5 1]

Bource: See zppendix A,

PRICES, CONSUMPTION, AND SHIPPING PATTERNS
IN 1970 UNDER ALTERNATIVE TARIFF CONDITIONS

Analytical procedure for solving
spatial equilibrium models

The empirical problem is to find the
equilibrivm prices and shipping pat-
terns which result under alternative
eonditions of demand and supply in the
various countries, transportation costs,
and tariffs. The method is illustrated for
two countries in figure 5. Assume that
only Country 1 is a produeing eountry.
~ The transportation cost of shipping
from Country 1 to Country 2 plus im-
port duties in Country 2 equals OB.
The equilibrium solution is found when
the guantity produced in Country 1 is
distributed between the two markets
such that the prices in the two markets
differ only by the transportation cost
and tariff. This is shown in figure 5
where the total quantity produced in
Country 1 is OF + BI, The eguilibrinm
shipping pattern oceurs when BI is eon-
sumed in Country 1 and OF is shipped
to Country 2. The difference in priee
between Country 1 and Country 2 is
then QD — BD = OB = transportation
cost plus tariff. ‘

The empirieal procedure used is a
generalization of the above reasoning to
geveral producing and consuming eoun-
tries. To find 1970 shipping patterns,
consumption, and prices, the following
steps are taken:

1. Determine the position of the
wholesale demand curve in each
country. As discussed previously,
the point estimate of 1970 con-
sumption at current prices gives
one point on the 1970 demand fune-
tion. Given the demand elasticities
estimated earlier, the position of
the entire demand curve is given by
solving the demand funetion Q =
bP-® for b, given Q = 1970 projected
quantity, P = current price and e =
priece elasticity of demand.

2. Adjust the eurrent price levels in
all countries upward or downward
by equal amounts until 1970 world
demand = world supply.

3. Use the above gquantities demanded
and supplied in each country in a
trangportation model to determine
the optimum (least-cost) shipping
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0

Exporting country 1

Quantity
Tig. 5. Diagram of two-market equilibrium (see text).

pattern. The “transportation costs”
used in the transportation model
are the sum of the transportation
costs shown above in table 10 plus
projected 1970 tariffs given in
tables 11 and 12. This solution im-
plies a set of price differentials

among trading countries equal to

transportation and tariff charges.

. Check the implied price differen-

tialg from step 3 against the orig-
inal get of adjusted prices in step 2.

- If the two sets are consistent, the

problem is finished. That is, a set of
prices have been found such that
(a) world demand = world supply
and (b) price differentials among
countries are consistent with the
transportation model solution.

. If the set of price differentials im-

plied by the transportation model
are not consistent with the original
adjusted prices in step 2, revise the
original prices and quantities such
that (a) world demand = world
supply, and (b) price differentials

among countries are consistent
with the transportation model solu-
tion.

6. Using the revised quantities de-
manded and supplied in each eoun-
try, compute a new transportation
solution and a new set of price dif-
ferentials. Compare these with the
prices used in step 5. Continue this
iterative procedure until a consis-
tent set of prices is found.

This general procedure has been used
by several researchers, including Judge
and Wallace (1958), King and Shrader
(1963), and Bawden, Carter, and Dean
(1966). The fact that the demand fune-
tions used were nonlinear, and that
tariffs were a percentage of import
value, complicated the adjustment pro-
cedure after each step. Still, in most
cases, optimum solutions were obtained
with a high degree of accuracy within
five iterations.

The results presented in the following
two sections show the equilibrium 1970
prices, consumption, and shipping pat-
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terns under alternative tariff conditions
for winter and summer oranges, respee-
tively. Four alternative tariff situations
for 1970 are considered:

1970-Tariff I:

Continuation of
195760 tariffs to
1970 for all coun-
tries.

1970-Tariff 11 :

Change to the com-
mon EEC tariff in
the EEC countries
by 1970, other
countries holding
tariffs at the 1957
60 average level.
1970-Tariff I11:
Reduction of tariffs
in the EEC coun-
tries to zero by
1970, other coun-
tries holding tariffs
at the 1957-60 av-
erage level.
1970-No Tariffs:
Free trade in 1970;
ie., reduction of
tariffs in all coun-
tries to zero.

As discussed earlier, results in the
text are limited to the sets of produec-
tion-consumption projections deemed
“most likely” in 1970 in view of recent
trends. For comparison, results for
other projections are summarized in ap-
pendix C.

Empirical results for winter
oranges

Table 13 summarizes the projected
1970 production, consumption, exports,
imports, trade flows, and prices of win-
ter oranges under the four alternative
tariff situations ag derived from spatial
equilibrium model solutions. In addi-
tion, the first row of each section of
table 13 gives the actual situation for
the base period 1957-60, providing a
point of reference for the projected
1970 solutions. In the base period, North
Africa shipped mainly to France, the

27

Near East to the United Kingdom, and
Ttaly to West Germany, while Spain
shipped substantial gquantities to all the
Buropean countries. The United States
was a minor exporter.

If the EXEC had not come into effect,
the most likely tariff situation in 1970
would presumably be an approximate
continuation of the rates prevailing in
the 1957-60 base period. Under these
conditions (1970-Tariff T) table 13 indi-
cates g general rise in prices in all coun-
tries because of a greater overall up-
ward shift in world demand relative to
supply. The greatest price rises would
have occurred in North Africa and
France because of continued trade regu-
lations restricting shipments to France
from other countries, and in North
America because of a strong upward
shift in demand relative to supply.

The most realistic situation in 1970,
however, appears to be a transition to
the common EEC tariff for all EEC
countries, while other countries hold
tariffs at the 195760 level (1970-Tarift
II). Table 13 indicates that a shift to
the EEC tariff results in a number of
substantial changes in shipping pat-
terns and prices. Loss of its favored
position in France causes North Africa
to divert a substantial part of its ex-
ports to the United Kingdom and Scan-
dinavia. Italy ships to Benelux, and
Spain and Portugal take over the hulk
of shipments to France and West Ger-
many. The Near Hast ships mainly to
the countries located nearby. North
America becomes independent of the
rest of the world winter orange trade,
unable to meet its own demand at prices
sufficiently low to export to Europe,
while protecting its domestic market by
import quality restrietions. In the past,
the United States has maintained such
gtrict gquality restrictions on orange im-
ports that only negligible guantities
have been imported, even though price
differences often have suggested such
trade as a possibility. Because this situ-
ation is expected to continue, the 1970
spatial equilibrium solutions I, IT, and
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EXPORTS, IMPORTS, TRADE FLOWS, AND PRICES OF WINTER ORANGES FOR ACTUAL 1957-60 CONDITIONS
AND PROJECTED FOR 1970 UNDER FOUR ALTERNATIVE TARIFF SITUATIONS

1 Includes exports only to importing eountries for '1957-60 Actual’’ situation.

I Comparable prices by country not available for 1957-60 conditions. Prices shown
for *'1957-60 Actual” situation result from a transportation model for 195760 con-
ditions, with the West German price set at $180 per metric ton (actual average 195760
price for West Germany).

Tmporting countries Exporting eountry totals
. ” Economio
Exporting enuntries situation® Bwitz.-
West U.K,plus| Scandi- WIVE- | Fastern Congump- . .
France Germany Benelux Treland navia YA:;Q— Burope Exportst tion Production Pricest
trade flows (1,000 metric long) 1.000 metric tons dollara/MT
North Africa............ 1957-60 Actual 417 65 8 8 na.f§ - n.8. n.8. 499 268 791 145.00
1970-Tariff I 537 308 245 . 1,088 147 1,535 160.96
1970-Tariff 11 284 e o 452 253 P e 989 546 1,535 124.72
1970-Tariff TIT N N 397 411 233 e s 1,041 494 1,535 141.30
1970-No Tariff s e 359 438 250 e P 1,047 488 1,535 143.60
Italy....ooeen wrrseanss| 1957-60 Actual 1 04 4 3 n.6. n.4. n.a. 102 561 775 132.00
1970-Tariff I 89 89 1,024 1,113 138.94
1070-Tariff 1T N . 301 301 812 1,113 18R.72
1970-Tariff 111 i 171 cea N 171 642 1,113 154.30
1870-No Tariff ves 182 ... vee . . . 182 031 1,113 156.60
Spain aﬁd Portugal..... 1957-60 Actual 148 346 126 84 n.a. n.a. n.a, 704 539 1,378 134.00
1970- Tariff I 280 216 213 . e 1,389 948 2,335 140.94
1970-Tariff IT 539 849 L. ey 1,388 947 2,335 140.72
1970-Tariff I1I 705 764 on 1,469 866 2,335 157.30
1970-No Tarifi 730 749 . , NS 1,479 856 2,335 15860
Greece.......... [ 195760 Actual o 2 n.a. n.a, n.a. 2 170 195 135,00
1970-Tariff I e .. 89 i) 291 380 - 140.94
1970-Tariff IT . 80 80 300 330 135.72
1970-Tariff I1TI . 107 e R pae 107 273 280 152.30
1870-No Tariff e 110 P PN ees 110 270 380 154.60
o
NearEast............... 1957-60 Actual 8 40 36 156 n.8. n.a, n.a, 238 669 1,049 114,00
1970-Tariff L ees s 150 133 . 2322 106 611 1,197 1,808 119.94
1870-Tariff IT 76 s 53 s - 229 201 559 1,249 1,808 113.72
1970- Tariff ITL 275 18 s 211 186 688 1,120 1,808 130.30
1970-No Tariff 240 ves 50 229 184 703 1,105 1,808 132.60
North America..........| 1857-80 Actual 2 2 15 . n.a. n.a. n.a. 18 5,084 5,114 213.00
1970-Tariff I,
IT, 111, and
No Tariff..... v I 7,204 7,294 242 .93
TOTAL imports 1957-00 Actualy 576 548 190 251 155 133 95 s ce ..
1970-Tariff 1 797 1,008 363 439 245 222 195 iin e .. -
1070-Tariff IT 899 925 354 452 253 229 201 ey FN N e
1870-Tariff 1IL 980 1,042 413 411 233 211 186 . pes wer e
1970-No Tariff 870 1,041 409 438 250 229 184 e e
dollars per metric ton
Pricesf....ocvovviiinas. |l 1057-60 Actual 203.00 180.00 193.00 173.00 174.00 171.00 159.00
1970-Tariff I 231.94 191,94 200.94 179.94 181.94 179.94 164.94
1870-Tariff IT 190.72 211.72 216.72 173.72 174.72 172.65 158.72
1970~Tariff II1 179.30 . 181.30 178.30 195.30 198.30 191.30 175.30 aen v
1970-No Tariff 181.60 183.60 18660 180.60 177.60 172.60 177.60 s - e
* See page 27. § n.a, = not available.

Y For EEC and U, K. includes imports only from exporting countries shown for
EEC (over §6 percent of total consumption in these countries), while for Seandinavia,
Switzerland-Austria~-Yugoslavia, and Eastern Europe comprises total imports, Total
imports for the latter countries were estimated earlier (table 2) altbough deteiled
trade data were not available,
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III in table 13-do not permit imports
to the United States even though price
differences would make this profitable
for Mediterranean producers. The next
section shows the effect of relaxing this
assumption as well as considering other
special aspects of the United States
position.

The exact shipping patterns in table
13 are sensitive to small changes in
transfer rates. Thus, because certain
alternative routes could be used with
little inerease in cost, the importance of
the gpecific routes employed should not
be overemphasized. Also, established
trade patterns may become institution-
alized to the extent that slight cost ad-
vantages in alternative shipment pat-
terns may not be fully exploited.

Greater confidence, however, can be
placed in the magnitude of price differ-
ences among countries under ERC tar-

iffs in 1970 because these differences.

would not change greatly with small
changes in transfer rates and shipment
patterns. Compared with a continuation
of 1957-60 tariffs to 1970 in all coun-
tries (1970-Tariff I), the imposition of
EEC tariffs (1970-Tariff IT) sharply
reduces prices in North Africa as that
area loses its special market relationship
with France. On the other hand, prices
in Italy increase sharply, as might be
expected, since only Italian exports to

EEC countries are duty free. At the

same time, prices in the other Mediter-
ranean countries drop slightly. United
States and North American prices are
‘not affected because, as explained above,
this area is independent of Europe in
the solutioms. Prices in France drop
sharply as it is relieved of its policy of
® The particular set of FAO production-con-
sumption projections chosen as “most likely” in
1970 has a substantial effect on the price levels
in the individual countries. Although for winter
oranges the most reasonable projection at the
time of this writing is the “high produection-
high consumption” ecombination, subsequent
events may suggest use of a different set. For
this reason, appendix table C-1 provides the
prices and quantities resulting from spatial
equilibrium solutions to the 1370-Tariff I,
1970-Tariff 11, and 1970-No Tari)f situations.

Dean and Collins : World Trade in Fresh Oranges

protecting prices in North Afriea.
Prices in the other EEC countries in-
crease because of the higher EEC tar-
iffs imposed. The non-EEC consuming
countries in Europe are benefited by the
high EEC tariffs. That is, part of the
world exports are diverted away from -
the BEC countries, lowering prices in
the non-EEC consuming countries.”

For purposes of later analysis, table
13 also shows the spatial eguilibrium
result if the EEC as a bloc decided to
eliminate its tariff on winter oranges
(1970-Tariff I1T). The results are gen-
erally as would be expected. Prices in
the EEC drop sharply and increase in
all other areas. The welfare implications
of such a policy change are evaluated in
a later section.

Table 13 also demonstrates the result
of a complete elimination of winter
orange tariffs in all ecountries (1970-No
Tariff). This “free trade” solution also
provides a reference point in the later
welfare analysis. The price effects of
such a change again can be anticipated
on theoretical grounds.

Special consideration of the United
States position. The 1370 spatial equi-
librinm solutiong 1, IT, and III in table
13 agsume no imports of winter oranges
into the United States because of qual-
ity restrictions. However, if the United
States remained in a deficit position
over a long period, some channels for
imports might be opened up. If the
assumption of no winter imports into
the U.S. were relaxed, North Africa
and the Near East (probably Israel)
could ship profitably to the TUnited
States. The result would be a lowering
of prices by approximately $20 per ton
in the United States, accompanied by
price increases of approximately $20 in
the rest of the world. Thus, prices in the
United Stateswould fall to around $220
per ton, still somewhat above the $213
per ton price level of 1957-60, but sub-
stantially lower than the $243 price pre-
dieted if imports to the United States
are foreclosed by guality restrictions.

The “high” 1970 production projec-
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tion used in the above models assumes a
43 per cent increase in winter orange
productionin the United States between
the 195760 period and 1970. However,
some industry sources in the United
States feel that this still may be an
underestimate of U.S. production in
1970. Further computations show that
it 1970 U.8. produetion inecreased by 70
per cent from the 195760 base period,
the U.S. price level would drop to about
$195 per ton. At this price level, exports
to the U.8. no longer would be profitable
for Mediterranean producers. But nei-
ther would the United States be in a
position to export to Europe without
cutting export prices to “dumping”
levels. However, the possibilities of
price diserimination by the United
States between its domestic and foreign
markets would appear to be severely
limited by the reference price system of
the EEC. One other possibility for ex-
ports to the EEC might be oranges of
particular grades and sizes, although
these would likely be minor.

Some checks on the predictive power
of the model. The results presented for
1970 in table 13 have used a transpor-
tation model to predict 1970 trade flows
and price relationships for oranges.
This procedure raises the question:
How closely ean we expect actual flows
and prices to follow those predicted by
the optimizing procedure implied in the
transportation model? There are, of
course, no ex ante objective tests for the
reliability of such future predictions.
Our only check is to compare actual
with predicted results for some past
time period. Good predictions for a pre-
vious period would lend support for the
procedure. Hence, the results of a trans-
portation model based on 195760 pro-
duction, consumption, transportation
costs, and tariffs were compared with
actual flows for that same period (table
14). Unfortunately, flow data for cer-
tain routes could not be obtained, and
comparable price data by countries are
not published. Although the compari-
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sons made are only partial, they never-
theless are of some interest.

The comparison in table 14 shows
that the transportation model solution
indicated major shipments for most of
the major actual trade routes—North
Africa to France, Italy to West Ger-
many, Spain to France, West Germany,
and Benelux, and the Near East to the
United Kingdom, Seandinavia, Switz-
erland-Austria-Yugoslavia, and East-
ern Europe. Also, the comparison indi-
cated that, for the major exporters, the
transportation model “correctly” allo-
cated a rather high proportion of their
shipments. For example, approximately
74 per cent of the total guantities
shipped individually by North Africa
and by Spain and Portugal were allo-
cated to the actual routes by the trans-
portation model. For Italy and the Near
East, the figures were 61 per cent and
60 per cent, respectively. Greece and
North America exported minor quan-
tities in 1957-60 and, for them, the
actual and predicted shipments do not
correspond closely.

The above comparisons involve two
arbitrary elements: (1) the actual ship-
ments on minor routes were not re-
ported and were estimated with a pro-
portionate allocation procedure employ-
ing total exports and imports by coun-
try, and (2) the transportation model
hag several alternative solutions involv-
ing combinations of alternative routes
for minor shipments. However, neither
of these elements seriously affect the
overall ecomparisons.

Another check which can be made on
the efficiency of the “actual” flows ver-
sus the optimum “predicted” flows is in
terms of total transportation cost re-
quired to move world exports to the
importing countries. In this case, the
“actual” transportation cost exceeded
the cost for the “least-cost” flows by
only T per cent, again suggesting a rela-
tively small divergence between the
actual and optimum or predicted.

Since comparable country price data
are not available, it is impossible to
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Tasis 14
COMPARISON OF ACTUAL 1957-1960 TRADE FLOWS FOR FRESH WINTER
ORANGES WITH THOSE PREDICTED FROM A TRANSPORTATION MODEL
USING 1957-1960 TARIFFS AND TRANSPORTATION COSTS

Importing area
. 1957-60 Total
Exporting area situation - ‘Z}Vest Bene- | U- lg Seandi- Sxitz.- Ragtern | €XPorts
rance er- an : us.-
many lux | rrelang | Davie Yugo. | Europe
1,000 tons of shipments
North Afriea................ Actual 417 65 8 8 (10) (8) ()] 523
Predicted 368 0 0 121 34 0 0 523
Dtaly......ooooiivnnenes Actual 1 102 4 3 (45) (29) (30) 214
Predicted 0 151 0 0 0 63 0 214
Spain.........ccooiiiiienn. Actual 148 349 127 84 (54) (45) (32) 839
Predicted 214 409 216 0 0 0 0 839
Greece.......ccoevveeennennn. Actual 8 2 3 6 3) 2) (1) 25
Predicted 0 0 0 0 0 0 25 25
Near East.................. Actual 6 40 59 156 (40) 47) (32) 380
Predicted 0 0 0 110 121 70 79 380
North America.............. Actual 2 2 15 4 3) @) (2) 30
Predicted 0 0 0 30 0 0 0 30
TOTAL IMPORTS........ Actual 582 560 216 261 155 133 104 2,011
Predicted 582 560 216 261 155 133 104 2,011

Source: Data in parentheses estimated by the suthors based on proportionate alloeation employing given border
totals. Other actual data from table 13. Predicted data from solution of transportation model minimizing transportation

plus tariff costs.

make a rigorous comparison between
“actual” and “predicted” prices in
1957-60. However, the fact that most of
the major trade flows actually employed
were predicted by the transportation
model provides some assurance that the
trading countries do allocate exports
Approximately in line with transfer
costs (transportation plus tariffs) and,
hence, that price relatives among coun-
tries might be approximated by the
model solution differentials,

Empirical results for summer
oranges

Table 15 gives the spatial equilibrium
solutions for summer oranges under
each of the tariff situations. If the 1957—
60 tariffs were simply retained to 1970
(1970-Tariff I), the results in table 15
suggest a considerable increase in world

trade and generally higher prices com-
pared with the 1957-60 base period.
South America and South Africa would
increase production and exports mar-
kedly while production in North Amer-
ica would drop enough so that this area
would become a substantial importer
rather than a small exporter.

A shift to the EEC common tariff
(1970-Tariff I1) would have little effeet
compared to a continuation of 1957-60
tariffs (1970-Tariff 1) except within the
EEC itself. A shift to the common tariff
would lower French rates and increase
rates in the other EREC countries. Hence,
prices would drop in France and in-
crease in the rest of the EEC. Other
countries remain essentially unaffected.

If the EEC were to drop its tariff
(1970-Tariff I1T), its prices would drop
substantially while prices elsewhere
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EXPORTS, IMPORTS, TRADE FLOWS, AND PRICES OF SUMMER ORANGES FOR ACTUAL 1957-80 CONDITIONS
AND PROJECTED FOR 1970 UNDER FOUR ALTERNATIVE TARIFF SITUATIONS

Importing eountries Exporting country totals
. : Economic
Exporting countriss ! e . . .
situation North | g ‘égff Benslux U i 5(5' Seandi- SX&?‘;’ Bastern | Ex- Con- Pro- Pricest
America many Irl;ls,n d navia Yug::'. Europe | portst |sumption | duction b
trade flows (1,000 matric tona) - . 1.000 metrio ione deBurs/MT
MNorth America.......oooveenns 1957-80 Actual 383 3 4 18 een ney n.a. na. 25 363 413 155.00%
1070-Tariff I 249 [N 475 249 185.80
1970-Taxiff I1 249 PN [N ees 476 244 185.80
1970-Tariff 1T 245 470 249 188.20
1870-No Tariff 249 Y 528 249 182,80
South America........000 00l 1087-80 Actual JUN 20 L 20 28 n.a, n.a. na. $4 3,106 3,315 78.00
1970-Taniff T 226 149 66 . P ces PR o 441 4, 544 4,985 101,80
1970-Tariff L 227 156 14 yoe 439 4,548 4,986 101._80
1970-Tariff I1I 221 177 86 aee i et e 493 4,492 4,985 103.20
1970-No Tariff 279 175 a5 s .- JON sae N 549 4,438 4,985 104.80
South Africa.......cvvevvsnns 1957-60 Actual .- 16 40 12 110 na. | n.a. A, 178 158 397 77.00
1970-Tarif T | P “ea 112 04 76 43 L4 34 368 246 614 $9.80
1970-Tariff IT | I e 113 63 76 43 89 34 368 248 814 89.80
1870-"Tariff ITT L e 104 76 75 43 34 34 37 243 814 101.20
1970-No Tariff ves s 102 75 75 46 42 34 374 240 614 102.80
TOTAL imports (1,000 MT)... 195760 Actusl} . 39 jitl] 50 138 31 27 18
1870-Tariff I 226 149 178 84 78 43 38 34 e s v vee
1970-Tarift IT 287 186 189 83 78 43 38 34 i e . PN
1970-Tariff IIT, 221 177 199 78 75 43 39 1 34 Lo e e J
1970-No Tariff 279 175 157 s Y 48 42 34 e PN ... .
dollers per MT
Pricest....ovvieriiiivnias 1957-60 Actual 155.00§ | 185.00 178.00 182.00 145.00 159.00 170.00 157.00
1970-Tariff [ 185.80 212.80 203.80 208,80 158.80 183.80 104.80 w80 | ... Jo e
1970-Tariff [T 125.80 199 .80 216.80 2i4.80 1684.80 183.80 194.80 | 1790.60 . ces
1870-Tariff XIX 188.20 171.20 177.20 : 170.20 | 170.20 183,20 195.20 181.20
1970-No Tariff 162.80 172,80 178.840 171,80 171.80 168.80 175.80 | 182.80

* Bee page I7T, 1 .. = not available,

T Includes exports only to importing countries for *1957-80 Aetual” aituation. ﬁ Actual price of Sunkirt orangy exports for sumamer period,

I Comparable prices by country not available for 1957-60 conditions, Prices For EEC and U. K, includes importa only from the exporting countries shown
shown for *'1957-80 Actual' sifuation result from 2 transportation model for 165760 (over 98 percent of total consumption in these eountries), while for Scandinavia,
conditions, with the West (German price ret at $178 per metrie tou {actusl sverage Switzerland-Austrie-Yugoslavia, and Bustern Europe corprises totsl imports.

185760 price for West Germany).
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TABLE 16

SENSITIVITY OF PROJECTED 1970 PRICES AND QUANTITIES OF WINTER
ORANGES TO VARIATION IN PRICE ELASTICITIES OF DEMAND*

Price elasticity estimates
Country PQa1nd
0.6 0.8t 1.0  Best™”
. . . estimates}
Algeria............cooiiiiiiiiin, ....P 127.10 124.72 122.85 123.30
Q 283 303 325 314
MoOroeeo. .. uvv i P 127.10 124.72 122.85 123.30
Q 202 204 208 206
TUnisia. .ovveein i P 127.10 124.72 122 .85 123.30
Q 39 39 40 39
Ttaly. oo P 190.10 185.72 183.85 185.30
Q 858 812 766 786
Spain and Portugal................ P 143.10 140.72 138.85 139.30
Q 948 947 951 951
Greeee............ovveniiinnennn. P 138.10 135.72 133.85 134.30
Q 297 300 304 302
Near Bast........ooooevveieeneennn. P 116.10 113.72 111.85 112.30
Q 1,235 1,249 1,271 1,263
Franee........c.oeveveeivnnnnnnne. P 203.10 199.72 197.85 198.30
Q 888 899 910 900
West Germany.................... P 216.10 211.72 209.85 211.30
Q 943 929 908 922
Benelux..............ccocvvvnnnnn. P 221.10 216.72 214.85 216.30
Q 358 354 349 358
United Kingdom and Jreland...... P 180.10 173.72 174.85 175.30
Q 442 452 448 443
Seandinavia..................0... P 178.10 174.72 172.85 173.30
Q 251 253 256 254
Switzerland-Austria-Yugoslavia. . P 175.10 172.72 170.85 171.30
Q 228 229 231 231
Eastern Burope.................... P 161.10 158.72 156.85 157.30
Q 199 201 204 202
Ijorth America...............nnn P 249.80 242.93 232.83 . 242,93
. Q 7,294 7,294 7,294 7,294

* Assumes 1970 Tariff IT used in tables 13 and 15. That is, assumes Common EEC tariff in the EEC countries, while

tariffs in other countries held at 1957-60 average levels.
1 Used throughout analysis in text.
I For specific estimates by country, see table 7.

§ P = price in dollars per metrie ton; Q@ = quantity in 1,000 metric tons.

would increase slightly. If other coun-
tries also drop their tariffs (1970-No
Tariff), price effects would be mixed.
The welfare implications of these tariff
shifts are examined later.”

Special consideration of the United
States position. The results in table 15
are based on the FAO projections indi-

cating a decline of nearly 40 per cent in

10 The results in this section are based on the
“low production-high consumption” set of 1970
FAO projection for summer oranges. Appendix
table C-2 provides estimates of prices and
quantities of summer oranges in individual
countries for the various tariff situations under
the alternative sets of FAO production-con-
sumption projections for 1970.



MONOGRAPH + No. 18 » January, 1967

U.8. summer orange production. As in-
dicated earlier, recent increagsed plant-
ings of Valencia oranges in the Califor-
nia-Arizona ares suggest an increase
rather than decline in U.S. summer pro-
duction by 1970. Further analysis indi-
cates that production increases of up to
about 20 per cent would depress prices
only slightly in the U.8. For example, a
20 per cent increase rather than a 40
per cent decrease from 1957-60 to 1970
would depress prices only from $186 to
about $178 per ton in the United States.
The U.8. price is relatively insensitive
to domestic produection within this
range because U.S. prices are tied to
world market prices through imports
from South America. However, if U.S.
production in 1970 should exceed 1957—
~ 60 levels by more than 20 per cent, the
U.S. market hecomes independent of
world produetion and prices would drop
sharply. For example, if U.S. produe-
tion increased by 35 per cent between
1957-60 and 1970 as some industry
sources suggest, the U.S. price level
would drop to about $155 per ton; a 50
per cent inerease in production would
depress U.S. summer orange prices to
about $135 per ton. As explained above
for winter oranges, the U.S. price would
have to drop considerably further (to
about $80 per ton) before it would be
profitable, in the absence of priece dis-
erimination, to export substantial quan-
tities to other countries.
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Sensitivity of results to changes in
price elasticities of demand

The results of the spatial equilibrium
models for 1970 suinmarized for winter
oranges in table 13 and for summer
oranges in table 15 were based on the
assumption of a constant price elasticity
of demand of 0.8 in all countries. Sensi-
tivity of the results to changes in this
parameter were tested and the findings.
presented in table 16. Sensitivity is ex--
amined only for the winter orange cate-
gory sinee it is the most important seg-
ment of the industry. A shift in elastiei-
ties from 0.8 to the “best” estimate for
each country changed the winter orange
prices in all countries less than $2 per
ton. To further gauge the sensitivity of
results to demand elasticities, solutions
also were obtained where constant elas-
ticities of 0.6 and 1.0 were used for all
countries. The price changes resulting
from a shift in elasticities from 0.8 to
1.0 were on the order of $2 to $3 per ton;
for a change in elasticities from 0.8 to
0.6, the resulting price changes in most
countries were on the order of $5 per ton
or less.

Thus, it would appear that the results
are not drastically affected by errors of
estimation of price elasticities within
the fairly broad range of 0.6 to 1.0.
Appendix table C-3 indicates, however,
that the effects of changes in price elas-
ticities would have been more severe if
either extreme set of 1970 production-
consumption projections had been used.

WELFARE CONSIDERATIONS: COMPARISON OF GAINS
AND LOSSES TO INDIVIDUAL COUNTRIES FROM
CHANGES IN TARIFFS AND COUNTRY MEMBERSHIP
IN THE EEC

Analytical framework

The previous analysis has quantified
the price structure and shipping pat-
terns which would result from cost-
minimizing trade under alternative tar-
iff arrangements. From a policy stand-
point, either for an individual country
or for the EEC, the important question

is whether a particular market arrange-
ment is “preferable,” “more desirable,”
or “better” in some overall sense than
other arrangements. Welfare economics
is at the heart of such questions. Al-
though the question could he formu-
lated in terms of maximizing social wel-
fare, few would suggest that such an
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Fig. 6. Measurement of consumers’ surplus
(see text).

ambitious goal can be implemented em-
pirically. The best that can be hoped for
is an empirical formulation which rec-
ognizes the central principles of welfare
economics and is at the same time opera-
tionally and computationally feasible.
One such approach, which has evoked
a long-standing controversy in economic
theory, is the use of consumers’ and
producers’ (economic) surplus. Under
fairly restrictive assumptions, economic
surplus can be used as a device for meas-
uring the desirability of market changes.
A recent evaluation of this approach in
water resource development is described
by Marglin (1962). Recent empirical
applications have been made by Winch
(1963) concerning the economics of
highway planning and by Wallace
(1962) and Johnson (1965) on social
costs of alternative farm programs.
The comparisons to be made involve
quantitative measurements of gains or
losses to consumers in terms of changes
ih consumers’ surplus and gains or losses
to producers in terms of changes in pro-
ducers’ surplus. Figure 6 shows the tra-
ditional Marshallian concept of con-
sumers’ surplus as derived from an
aggregate market demand curve. Area
Oabec measures the “total willinguess to
pay”’ for quantity Oa. However, if only
a single market-clearing price Od is ob-
tained, as under perfect competition,
consumers will then pay only Oabd and
“TFor a more complete discussion of these
points, see: Hicks (1953, Chapter 2), Patinkin
(1963), Marglin (1962), and Winch (1965).
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receive a “surplus” equal to triangle
dbe. If quantity Oe is placed on the
market, price drops from Od to Of and
consumers’ surplus increases by the area
fgbd. This area can be used as a legiti-
mate money measure of the gain which
accrues to consumers from the price
change only under certain assump-
tions.” The long history of dispute about
these assumptions breaks down into
those revolving around (1) the concept
of consumer’s surplus for an individual
consumer, and (2) the aggregation of
these surpluses into a measure of social
welfare.

To summarize some aspects of the
argument briefly, assume a typical con- .
sumer with indifference curves U,, U,,
and U,, ag shown in figure 7, and with
money income OA. His “ordinary” de-
mand curve is constructed by finding,
given his money income OA, the quan-
tities of oranges which he will purchase
at a series of prices in order to maximize
his utility. For example, at price Py
(represented by budget line AP;) the
consumer maximizes utility by purchas-
ing quantity OG. This provides one
point on the “ordinary” demand curve
as shown in the lower portion of figure
7. As price is raised to P, (represented
by budget line AP,), the quantity de-
manded drops to OE. At some price P,
(represented by budget line AP,), the
quantity demanded drops to zero.

A “compensated’’ demand curve shows
the quantity demanded at each price
under the assumption that income is
adjusted at each point such that the
consumer remains on the original indif-
ference curve U,. For example, at price’
P,, income is adjusted to a level OC
(budget line CPy’) such that quantity
OF is demanded, giving one point on the
“compensated” demand curve. Hicks
calls this adjustment in income needed
to keep utility constant at U; (distance
AQ, figure 6) the “compensating varia-
tion” in income at price Py. Likewise,
the “compensating variation” in income
at price P, (budget line BP,’") is AB,
resulting in quantity OD demanded on
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Fig. 7. Hicks’ “compensating variation” in terms of an individual indifference map
and derived demand curves (see text).

the “compensated” demand curve. When
price rises to P;, quantity demanded
falls to zero and the ‘“ordinary” and
“ecompensated demand curves coineide.

Hicks (1953, p. 40) and Patinkin
(1963, p. 91) have shown that the “com-
pensating variation” in income at any
price can be represented by the triangle-
like area which lies above that price and
under the compensated demand curve.

For example, at price Py, line segment
AC =area P,HP;. One interpretation of
the “ecompensating variation” is as fol-
lows: For a consumer presently pur-
chasing some positive quantity of or-
angeg at given prices and money income
(say, quantity OF with money income
OC and price P,), the “compensating
variation” is the jncrease in money in-
come which would be required to ex-
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actly compensate the consumer for fore-
going entirely the privilege of buying
oranges. That is, if ‘the consumer were
forced to reduce his orange congump-
tion to zero, it would take an increage in
income equal to AC to make him as well
off as his original position (keep him on
indifference curve U;). A corollary to
the above interpretation is that the
change in compensating variation can
be used to estimate the maximum
amount of money (tax) which a con-
sumer with given money income will
pay for the privilege of buying at a
lower price. For example, line segment
BC (= area P,HJP,;) shows the maxi-
mum tax which an individual with
money inecome OB would pay for the
privilege of buying at price P, rather
than P..

In this analysis we adopt changes in
“compensating variation” as a measure
of consumers’ gains and losses as ap-
proximated by changes in the demand
triangle. The relevant areas under the
compensated demand curve provide
perfectly aceurate measures of compen-
sating variation or changes in compen-
sating variation. Empirical work, how-
ever, generally provides estimates of the
“ordinary” rather than the “compen-
sated” demand curve. Under what cir-
cumstances can we use, without error,
areas under the “ordinary” demand
curve as measures of compensating vari-
ation? It is easily shown that the “ordi-
nary” demand curve is identical with
the “compensated” demand curve in the
spécial case where, in terms of Hicksian
“substitution” and “income” effects, the
“income effect” is zero. That is, the two
demand curves coinecide where the in-
come elasticity of demand is zero. In
terms of figure 7, zero income elasticity
prevails when the slopes of successive
indifference curves at a given quantity
of oranges all are equal, such that at a
given price, the same quantity is de-
manded regardless of income level.
Hence, relevant areas under the “ordi-
nary” demand curve provide accurate

measures of compensating variation in
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the special case of zero income elasticity
of demand.

In cases where the income elasticity
differs from zero, a divergence exists
between the two demand curves. For
example, when the income elasticity of
demand is positive (as in figure 7), the
ordinary demand curve lies to the right
of the compensated demand curve. In
this case, using the area under the or-
dinary demand curve overestimates the
true compensating variation at price Py
by the area HIP;; it overestimates the
change in compensating variation ac-
companying a price change from P, to
P, by the shaded area HIKJ.

In the following empirical work, we
use the change in compensating varia-
tion under the ordinary demand ecurve
as an approximation to the true change
in compensating variation. What is the
approximate magnitude of the over-
estimate involved? For oranges, esti-
mates of the income elasticity range
from 0.20 to 1.10 (table §). The propor-
tion of total consumer expenditure
spent on all citrug (including oranges)
is extremely small as shown by the fol-
lowing typical figures: France—0.39
per cent; United Kingdom—~0.23 per
cent; United States—0.42 per cent;
Spain—0.84 per cent; and Italy—0.42
per cent.” For illustration, assume an
income elasticity (N) of 0.9 and a pro-
portion of income spent on oranges of
0.004, Assume that the true compensat-
ing variation at the prevailing price
C(p) is 10 times the current total ex-
penditure on oranges. In other words,
C(p) =10(SY,), where S is the propor-
tion of income spent on oranges and Y,
is the initial money income level. The
constant 10 is completely arbitrary, but
perhaps serves as a reasonable upper
limit; it says that a consumer would

2 Data represent percentage of expenditure
on eitrus, where total expenditure is final ex-
penditure at market prices by households and
private nonprofit institutions on current goods
and services less sales of sbmilar goods and
services {secondhand transactions) as reported
in United Nations (1963, table 171, p. 519).
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spend up to 10 times his current expen-
diture on oranges without feeling worse
off than if denied completely the oppor-
tunity to buy oranges. In terms of figure
7, it implies for a consumer initially at
point H on the compensated demand
curve, that area P.HP; < 10 area
OFHP,. For linear demand functions,
as in figure 7, the exaggeration in com-
pensating variation from using the ordi-
nary rather than compensated demand
curve is proportional to the increase in
quantity demanded at a given price on
the two curves. That is,

area HIP; areaHIKJ HI JK

area P,HP, area P,HJP, P,H P.J.
(For nonlinear demand functions, the
above equalities would be reasonable
approximations.) The proportionate in-
crease In. quantity demanded at a given
price (say, P;1) on the ordinary versus
compensated demand curve iy due to the
proportionate change in income in mov-
ing from one curve to the other. That is,

Aq _ N(g) , where q, is initial quantity
Qo Y,

demanded and Y, is initial money in-
come level. Using the numerical esti-

AY _

o

mates from above, N = 0.9 and

Clp) _ 108Y0) — 10(.004) = 0.04.
Y, Y,

Therefore, 24 _ NAY) = 0.9(0.04) =
Qo Y,
0.036 or 3.6 per cent. These figures sug-
gest, then, that the maximum overstate-
ment of the true compensating varia-
tion, or of the change in true compen-
sating variation, is likely to be around
3.6 per cent. Hence, it seems reasonable
to assume that for oranges this over-
estimate can be ignored without serious
consequences.

Before turning to the problems of
aggregation, let us develop the coneept
of measuring producers’ gains or losses
in terms of changes in “compensating
variation” on the supply side. Ordinary
and compensated supply curves for an
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individual producer can be derived by
methods analogous to those employed
above in deriving ordinary and com-
pensated demand. It is assumed that the
producer initially starts with a positive
quantity and money income. Then as
prices rise he becomes a supplier. The
ordinary supply curve allows the pro-
ducer to reach higher indifference
curves as prices rise; the compensated
supply curve adjusts income succes-
sively downward so that the producer
remains on his initial indifference curve
as prieces rise.

Figure 8 shows the usual relationship
of the ordinary and compensated supply
curves. Area aec measures producers’
surplus at price Oc, while area afc meas-
ures compensating variation. Here, use
of producers’ surplus underestimates
the true compensating variation by area
afe. Likewise, the change in producers’
surplus which acecompanies a price rise
from Ob to Oc underestimates the
change in true compensating variation
by area dgfe. Ay indicated -earlier,
however, the orange supply funection in
each country is assumed to be eom-
pletely inelastic, as shown in figure 9.
Here the change in producers’ surplus
equals the compensating variation, and
is simply the change in price times the
fixed quantity supplied (shaded area
dbee). Two additional eomments on the
assumption of inelastic supply may be
warranted: (1) Although the supply
function in each producing country is
assumed to be completely inelastic, the,
supply function facing the EEC has
positive elasticity; e.g., if ERC import
prices rise while non-EEC prices re-
main constant, the non-EEC producing
countries would allocate a larger pro-
portion of their fixed supply to the
EEC. (2) If a change in EEC tariffs
should result in substantial price
changes to producing countries, we
would expect a positive, but lagged
supply response in the long run. How-
ever, this response probably would not
affect supplies significantly for perhaps
four to five years after a tariff change.
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Ordinary supply curve

Compensated supply curve

Q

Quantity of oranges

Fig. 8. Hicks’ “compensating variation” for an individual producer (see text).

Also, the data required for quantifica-
tion of the lagged response are scarce
in geveral major producing countries.
Therefore, we ignore the adjustments
in producers’ and consumers’ surpluses
which would result from lagged supply
response and which would be required
for a more valid long-run appraisal of
tariff changes.

Use of economic surplus as a practical
tool of policy making requires aggrega-
tion of individual surpluses—specifi-
cally, use of relevant areas in connec-
tion with observable market demand
and supply curves. As Patinkin (1963)
pointed out, the problems at this stage
ate complex and had not, at the time of
his work, received a full and rigorous
treatment. Such a treatment has since
been attempted by Winch (1965).

As Winch points out, a distinction is
made in welfare economics between
those cases where compensation is paid
and where it is not. There is widespread
agreement that if a policy results in
higher real incomes for all parties, it is
a good thing; compensation may or may
not be necessary to reach this result.
Even though there is substantial agree-
ment on this point, at least two kinds of

value judgements are involved: (1) We
do not count the dislike of one person
seeing another person becoming rela-
tively richer and (2) we do not judge
the idea of compensation, or the specific
compensation device employed (where
compensation is necessary to achieve the
desired income redistribution), as bad
in itself. In our case, for example, as-
sume that removal of a tariff lowers
prices, resulting in a total gain in con-
sumers’ surplus which exceeds the total
loss in producers’ surplus. Then, theo-
retically, a compensation device could
be devised to assess each consumer a tax
less than his gain in econsumer’s surplus
and compensate each producer by an
amount greater than his loss in pro-
ducer’s surplus. This results in higher
real incomes for all parties and, ac-
cepting the value judgments specified,
results in a clear gain in welfare. In
practice, such a “perfect” compensation
device is unlikely to be devised, al-
though a tax and subsidy redistribution
device could probably provide a first
approximation to the required welfare
conditions.

In many cases, however, actual pay-
ment of compensation from gainers to
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Fig. 9. Hicks’ “compensating variation” for an individual producer
with completely inelastic supply (see text).

losers is impractical either because it is -

too costly, or because it is politically in-
feasible. Where some parties gain and
others lose, welfare economies can say
nothing without still further value
judgments on the part of society. For
example, suppose a policy change re-
sults.in a net dollar gain, but the gainers
are already relatively rich and thelosers
relatively poor. We can make no state-
ments about an inerease in welfare with-
out some value judgment regarding the
psychological value of painers’ gains
versus losers’ losses, To quote from
‘Wineh (1965, p. 422):

“Any net gain or loss resulting from
aggregation . . . is an accurate measure-
ment of the gain or loss of welfare only
if society is indifferent to the redistribu-
tion involved. If the redistribution is
considered good in itself, aggregation
underestimates a net gain or overesti-
mates a net loss. If redistribution is con-
sidered bad, aggregation overestimates
a net gain or underestimates a net loss.
Policy decisions can therefore be based
on the gain criterion in cases where the
effects of the policy change would mani-
fest themselves in price changes and
where compensation is not practicable,

Only where the criterion shows a net
gain, but redistribution is considered
bad, or where it shows a net loss, but
redistribution ig considered good, does
the criterion fail to give a solution.”

The indeterminacy of the mnet gain
criterion in the cases deseribed in the
last, sentence of the above quotation can
be removed only with a further value
judgment concerning the relative im-
portance of a net gain (or loss)-— and
its presumed relationship to economic
progress—versus a less (more) desir-
able income distribution. The authors do
not presume to make the value judg-
ments necessary to resolve this case.
However, even here there appears to be
merit in identifying the gainers and
losers and measuring quantitatively the
amounts of these gains and losses. If,
for example, the net gain to a country is
positive while the income redistribution
is considered unfavorable, it suggests
searching for means of compensation. If
the net gain is negative while the income
redistribution is considered favorable, it
suggests looking for alternative policies,
including purely redistributional meas-
ures.

In our empirical work, we estimate
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the net gain (or loss) resulting from
changes in tariffs for a particular coun-
try or trading bloec on the basis of the
algebraic sum of changes in its pro-
ducers’ and consumers’ surpluses and
in tariff revenues collected by the gov-
ernment. In so doing, we ignore changes
in profits to transportation companies,
the costs of implementing specifie com-
pensation devices, and any external
effects. Thus, if within a country or bloe
one group gains more than another
group loses and compensation is paid,
the change can be judged as desirable,
If compensation is' not paid, we can
judge the change as desirable only if
society is indifferent to (or favors) the
redistribution of income involved.

The above concepts can be illustrated
by reference to figure 10. Let the im-
parting “country” in figure 10 refer to
the EEC, where D;Dy is the aggregate
EEC demand curve for oranges and S;
the aggregate REC supply curve (Italy
~ only). The exporting “country” refers
to the rest of the world’s producers.
Then, for example, removal of the EEC
tariff would have three separate effects
within the EEC: (1) it would reduce
producers’ surplus (for Italian pro-
ducers) = area E, (2) it would increase
consumers’ surplus in the EEC coun-
tries=area B + F + &, and (3) the REC
would lose the revenue raised by the
tariff = jl x hg = area F + C. The alge-
braic sum of these changes is G-C.
Henee, removal of the EEC tariff could
result either in a gain or a loss to the
EEC, depending on the relative size of
G and C.*® Of course, the income redis-
tribution effects of such a change could
be sizable. If G-C is positive (G > C),
the net gain can be judged as “desir-
able” only if soeiety is indifferent to, or
favorably disposed toward, the income

BThe relative magnitudes of G and C
depend, in turn, on the relative price elasticities
of demand in the two eountries.

1 Given a demand function of the form g =
ap-, the area which represents the charge in
consumers’ surplus eorresponding to a change
in price from p, to Py, is given by evaluating
the integral [pap-dp.
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redistribution. If G-C is negative (C >
&), the net loss can be Jjudged as “unde-
sirable” only if society is indifferent to,
or unfavorably disposed toward, the in-
come redistribution.

Removal of the EEC tariff would
have a more straightforward effect on
the exporting countries. Producers
would gain by the area A + B + C while
consumers’ surplus would be reduced by
area A. Thus, the removal of the tariff
would always represent a net gain to the
exporting countries of area B + C.

The total gains from trade for the
world would be the sum of all gains and
losses involved, or area G + B. Thus,
removal of the tariff would also always
result in a net gain to the world. How-
ever, the gain from tariff removal may
be distributed among countries such
that all eountries gain (as where G >
C in figure 10), or it may be distributed
such that only the exporting countries
gain while the importing countries lose
{as where C < G in figure 10),

Welfare effects.of EEC tariff policy

This section identifies and attempts to
gquantify the annual gains and losses
accruing to various groups, countries,
and trade blocs under alternative EEC
tariff policieg in 1970. Results are sum-
marized separately for winter and sum-
mer oranges.

Winter oranges. Before turning to
the effects of an elimination of EEC
tariffs on winter oranges, we first ex-
amine the welfare implications of the
shift from a continuation of pre-EREC
tariffs to the ecommon EEC tariff level
(change from 1970-Tariff I to 1970-
Tariff IT). Using the 1970 spatial equi-
librium golutions of table 13 as a basis
for the analysis, the left-hand portion
of table 17 shows the relevant gains and
losses to individual countries and trade
groups.” Ttalian producers, of course,

" benefit greatly by the shift to the BEC,
as do French consumers who are re-
leased from special concessions to Al-
geria and Morocco. All other consumers
in the EEC suffer losses because of
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Gains from trade, importing country Gains fram trade exporting country

Gain in producers’ surplus = A+ B +C
Loss in consumers’ surplus = A
Net gain='A+B+C-A=B+C
Total gains from trade, world = (G-C) + (B+C) = G+B

Loss in producers’ surplus = E
Gain in consumers’ surplus = E+F + G
Loss in impart revenue = F + C

Net gain = -E + (E+F+G) - (F + C) = G-C

tariff

o'

D
E

Q

8]

Importing country

} Transportation cost

Fig. 10. Distribution of gains and losses from removal of an import tariff.

higher prices. However, granting the
welfare assumptions outlined above, the
EEC as a bloe receives a substantial net
gain (43.256 million dollars) from the
shift to the EEC tariff structure. The
major losers are, of course, the non-BEEC
producers, particularly Algeria and
Morocco, who formerly paid no tariff
on all or part of their exports to France.
Although these losses are partially off-
set by gains to consumers, the non-EEC
producers sustain substantial losses
(40.20 million dollars). The non-EEC
consuming countries gain slightly from
lower prices,

In summary, it appears that the EEC
policy on winter oranges will result in a
net welfare gain to the EEC bloe, as-
suming that the income redistribution
is regarded by the EEC with indiffer-
ence or favor. If the income redistribu-
tion is considered unfavorable, it sug-
gests searching for means of compensa-
tion. Also, it is clear that the net gains
to the EEC come primarily at the ex-
pense of producer groups in the non-

EEC countries.

‘We now turn to the question of assess-
ing the welfare effects of eliminating
the EEC tariff on winter oranges. The
basis for such an aetion might be the
assertion that such a move would bene-
fit EEC consumers more than it would
hurt EEC producers. We are interested
in investigating this assertion as well as
evaluating the effects that such a move
would have on other countries. Elimina-
tion of the tariff would cause losses
to Italian produecers of 34.97 million
dollars, losses in tariff collections of
£0.81 million dollars, and gains to EEC
consumers of only 90.98 million dollars
resulting in a net loss to the EEC bloe
of 24.80 million dellars. Thus, unless the
EEC has strong preferences for the re-
distribution of income which would ac-
company elimination of the tariff, the
estimated net loss of 24.80 million dol-
lars suggests that there is little direct
incentive for the EEC to adopt a more
liberal tariff policy. T'wo aspects of re-
stricting imports through tariffs might

Exporting country



TasLE 17

GAINS AND LOSSES TO INDIVIDUAL GROUPS, COUNTRIES, AND TRADE AREAS FROM
CHANGES IN TARIFF POLICY BY EEC COUNTRIES*

Gains or losses from changing from pre-EEC tarifis to
EEC tariffs (change from Tariff I to Tariff IT)

Gains or losses from removal of EEC tariffs
(change from Tariff II to Tariff IIT)

Country

Due to tariff Net gain Due to tariff Net gain
Producers Consumers collections or loss Producers Consumers collections or Togs

million dollars
By . s et e 52.07 ~42.51 9.56 —34.97 27.32 —7.65
3 T 27.28 25.67 52.95 19.29 —33.40 —14.11
West GEermany ... ...o.vvvviiireinieiiiiienneeinaen. -18.94 12.56 — 6.38 20.73 ~44.45 —14.72
Benelux. . ..ot e e — 2.43 —10.45 —12.88 14.64 — 2.96 11.68
TOTALEEC .......icviiiiiiiiiiciiiirieeanenans 52.07 —36.60 27.78 43.25 —34.97 90.98 —80.81 —24.80
United Kingdom . .ou.ovvniinieiiiiieiiniainaannnn. 2.74 — 0.04 2.70 — 9.37 0.15 — 9.22
Scandinavia. ........oiiiii i 1.80 — 0.03 1.77 - 4.57 0.08 — 4.49
Switzerland-Austria-Yugoslavia........coovviiiiaint 1.63 - 0.04 1.59 . - 4.10 0.09 — 4.01
Eastern Europe.......... e 1.22 1.22 — 3.19 - 3.19
TOTAL non-EEC consuming countires........... 7.39 —0.11 7.28 ~21.23 0.32 —20.91
Spain...cc.ooiiiiinia. — 0.51 0.22 - 0.29 38.71 —-15.11 23.60
Algeria —41.57 17.44 ~24.13 9.95 ~ 4.82 5.13
MOrOCEO. ot vttt e ~13.5% 1.06 —12.53 12.52 — 3.25 9.27
R T —0.95 0.20 — 0.75 2.98 — 0.62 2.36
L -~ 1.98 1.55 — 0.43 6.30 - 4.72 1.58
Near Bast, . oouvreiniieneieiiiiiiieiiiaeeenananaennnn —11.25 9.18 - 2.07 29.98 —19.57. 10.41
TOTAL non-EEC producing countries............ ~69.85 29.65 —40.20 100.44 —48.09 . 52.35
TOTAL ALL COUNTRIES...........oooieviiinaa -~17.78 0.44 27.67 10.33 65.47 21.66 —80.49 6.64

* Based on solutions to spatial equilibrium solutions under 1970-Tariff I. IT. and III as reported in table 13.
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be mentioned at this point. First, the
restriction of imports through tariffs is
less costly to the consuming countries
than restriction by quotas since, under
a quota syster, consumers pay higher
prices without the substantial oflset in
tariff income. Second, tariff collections
by individual ecountries are pooled into
a common EEC fund for redistribution
on bases largely unrelated to citrus pro-
duction and consumption. Therefore,
the people who lose by higher citrus
prices may not he the same people who
benefit from tariff revenues. For this
reason, the net gains or losses acceruing
to the EEC as.a whole should be em-
phasized more than gains or losses to
tndividual eountries and groups within
the EEC.

As expeeted, the producing countries
outside the EEC would gain substan-
tially (52.35 million dollars) by elimi-
nation of the REC tariff. Spain, as the
largest exporter to the EEC, would
stand to gain the most from such a move
by the EEC. ‘

The non-EEC consuming countries
would lose 20.91 million dollars from
elimination of the EEC tariff, ag this
would cause shipments to be diverted to
the EEC, resulting in higher prices in
the non-EEC consuming countries. Of
course, total gains from trade would be
positive for the world as a whole, total-
ing 6.64 million dollars.”

Appendix tables C—4 and C-5 sum-
marize the gaing and losses which would
occur under the two extreme sets of 1970
FAO projections of production and con-
sumption. The results from these pro-
jections are not greatly different than
‘those presented in table 17 and suggest
the same general conclusions.

In measuring the social gain or loss
in the above manner for individual
countries and bloes, we have assumed
that the tariff-imposing country or bloce
can act with respect to its position on

3 Total gains from trade are rather small
relative to the gains or losses to individual

countries. This is econsistent with the conclusion
of Johnson (1960, p. 335).

45

oranges in isloation from other prod-
uets. Therefore, we are probably over-
estimating the loss to the EEC of tariff
removal on oranges because of possible
corresponding relaxation of tariffs by
other countries on other commodities.
Unfortunately, there appears to be no
way to handle such interrelationships
short of a complete model involving all
commodities. Despite this limitation, the
analysis suggests that the EEC would
sustain a substantial net loss from tariff
removal on winter oranges, Further-
more, individual Italian producers
would be affected more drastically than
individual EEC consumers and are thus
more likely as a group to exert effective
political pressure for continuation of
the winter tariff. Producing countries
outside the BEC are probably overopti-
mistic in concluding that the EEC
might unilaterally lower winter orange
tariffs. Only if the EEC could obtain
reciprocal tariff reductions on other
commodities from other countries to off-
set these losses would it likely reduce
orange tariffs.

Summer oranges. Table 18 summa-
rizes the gains and losses associated with
price and consumption changes if the
EEC tariff on summer oranges were
eliminated. Since the EEC has no sum-
mer orange production, there are no
producer losses within the EEC from
lower tariffs. In this ease, the increase in
consumers’ surplus in the EEC (15.09
million dollars) is slightly greater than
losses in tariff collections (14.58 million
dollars), resulting in a net gain to the
EEC of 0.51 million dollars. Again, the
non-EEC producing countries gain and
the non-EEC consuming countries lose
from the removal of EEC tariffs. The
results of table 18 are based on the FAQ
“low” production-“high’” consumption
projection. Appendix table C-6 shows
that use of the other extreme FAQ pro-
jection (“high” production-“low” con-
sumption) does not change the picture
significantly.

In summary, the EEC could gain
only slightly by removing summer



TasLE 18

GAINS AND LOSSES TO INDIVIDUAL COUNTRIES AND TRADE AREAS SHOULD THE EEC AS A BLOC REDUCE
ITS TARIFFS ON SUMMER ORANGES TO ZERO, OTHER COUNTRIES MAINTAINING THEIR PRESENT TARIFFS*

Prices Consumption Gains () or'losses (—) from removal of EEC tariffs
Country 1870~ 1870 1970~ 1970 | Due to tariff N
—~ ue to tari et gain
Tariff I Tariff ITI “Tariff I1 Tariff 11T Producers Gonsumers colleotions or loss
dollars per metric ton 1,000 metric ton million dollars

Prance........cocoovvviinannnans 199.80 171.20 156 77 4.76 - 4.7 0.05

West Germany . .......c..coooves. 216.80 177.20 169 199 7.25 - 6,96 0.20

BeneluX..o.ovvvviiivinniininenss 214.80 170.20 83 76 3.08 - 2.91 0.17

TOTAL EECt.............. 388 452 15.09 ~14.58 0.51

United Kingdom................ 168.80 170.20 76 75 - 0.11 - 0.11

Scandinavig....c.oc.vvuieniiie.... 183.80 185.20 43 43 -~ 0.06 0.01 - 0.05

Switz.-Aus-Yugo.......oocneen.. 194.80 195.20 39 39 -~ .01 - 0,01

Eastern Europe................. 179.80 181.20 34 34 - 0.04 - 0.04

TOTAL non-EEC consum~

ing countries.............. 182 191 - 0.22 0.01 - 0,21

North America. .....cooviienin.. 185.80 188.20 476 470 0.60 -~ 1,24 - 0.08 ~ 0.72

South America, ...o..vvveinnn... 101.80 108.20 4,546 4,492 6.98 - .42 .56

Bouth Africa..................... 99.80 101.20 246 243 0.86 - (),34 0.52
TOTAL non-EEC produe- _— e —_

ing countries.............. 5,268 5,205 8.44 - §.00 - 0.08 0.36

TOTAL ALL COUNTRIES. ... 5,848 5,848 8.44 6.87 ~--14.65 Q.66

* See page 27,

{Italy is unaffected because it does not import or export during the summer sesson,
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TasLe 19
GAINS AND LOSSES TO VARIOUS COUNTRIES FROM ALTERNATIVE CHANGES
IN THE COMPOSITION OF THE EEC
(Winter Oranges, Projected 1970 Tariff Conditions)

Net gains (4) or losses (—) from addition of following countries to EEC*

Country Spain Greece North All non-EEC TUnited

and and Afri producing Kingdom

Portugal Near East Tioh countries and Ireland

million dollars

7 - 3.68 — 3.51 - 3.85 — 7.6 —0.27
France............ —14.80 1.70 10.47 -14.11 1.53
West Germany........ —32.93 —25.26 —83.11 —14,72 0.32
BeneluX. ....cooovvviviiiiiiiiic i 2,22 14.27 4.62 11.68 0.39
TOTALEEC, ... oot ieiiaincaannn —49.19 —12.80 - 21.57 —24.80 1.97
United Kingdom and Ireland.............. — 0.3t 3.42 - 5.35 . - 5.22 —1.66
Beandinavie.. ... 0.56 2.47 - 2.31 — 4.49 0.45
Switz~-Aus~-Yugo............cciuriienann.. 0.52 - 0.32 ~ 0.04 - 4.01 0.41
Eastern Burope.........ocovivreiiianeen.. 0.48 — 0.8 - 0,87 —-3.19 0.37
TOTAL non-EEC consuming countries . 1.23 4.88 — 8.57 —20.91 -~0.43
Bpain and Portugal 52.23 ~12.96 —13.28 23.60 ~2.52
Algeria. .. — 0.65 — 3.45 11.15 5.13 —0.53
Moroceo. . - 1.22 - - 5.87 19.52 9.27 - 0,99
) 3 S PO 0.48 - 1.42 4.95 2.36 -0.26
[ N — 0.25 3.81 0.26 1.58 ~.14
NearEast.........coocooviiaeiii - 2.77 19.76 4.77 10.41 -2.60
TOTAL non-EEC producing countries .. 47.82 0.07 27.37 823.35 ~7.04
TOTAL ALY, COUNTRIES............. - 0,14 — 7.8% — 2.77 6.64 ~5.50

* Total of gains or losses to producers, consumers, and changes in tariff collections as shown in tables 17 and 18,

tariffs. However, they would lose sub-
stantially more than this amount by
lowering winter tariffs, and since tariff
policy is likely to be consistent between
geasons, such reduetions appear un-
likely. Only as a part of more general
tariffi negotiations do concessions for
oranges appear likely,

Welfare effects of changes in
access to, or composition of,
the EEC

In the past few years, practically
every major exporter of winter oranges
to the EEC has applied for special ac-
tion by the EEC to lower or remove
entirely the EEC tariffs on its ship-
ments to the BEC. To assess the effects
of such changes in access to the ERC,
additional spatial equilibrium solutions

were obtained where each major ex-
porter of winter oranges was indi-
vidually, in turn, permitied free access
to the EEC while other exporters con-
tinued to face the tariff, The price and
consumption effects of these changes are
not of primary interest here but can be
found in appendix table C-7. Of more
direct interest are the gains and losses
which would acerue to various countries
under these revised arrangements. The
first three columns of table 19 show that,
as expected, the gains to the favored ex-
porting countries in each ease would be
subgtantial. Spain and Portugal would
gain 52.23 million dollars, Greece and
the Near East 23.57 million dollars, and
North Africa 35.62 million dollars. In
all three cases, there would be substan-
tial losses to the present EEC countries
by permitting another producer inside
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the tariff wall. That is, losses to EEC
producers plus losses of tariff revenues
would exceed gaing to EEC consumers.
Other countries would be affected rela-
tively little.

Column 4 of table 19 shows the gains
and losses to various countries if all of
the producing areas were simultane-
ously granted free access to the EEC.
In this case there would be no tariffs
collected by the EEC, and the result
would be the same as dropping the EEC
tariff entirely. Thus, column 4, table
19 is the same as the final column of
table 17. In this ease all producing coun-
iries would gain, but each country
would gain less than if it alone had free
access to the EEC,

Dean and Collins: World Trade in Fresh Oranges ‘

Another proposal, of course, has been
that the United Kingdom be included
in the EEC. While prospects for this
currently appear dim, the final column
of table 19 summarizes the effect for
oranges alone. In this particular case,
there would be a slight loss to the United
Kingdom, slight gains to the present
EEC countries except for Italy, and
losses to all non-EEC produeing coun-
tries.

Appendix table C-8 summarizes the
gains and losses for the above conditions
under the two extreme sets of 1970 FAQ
projections of produetion and consump-
tion. Again, use of the extreme assump-
tions does not drastically affeet the gen-
eral order of results obtained.

SUMMARY AND CONCLUSIONS

This study has employed spatial equi-
librium models to quantify the changes
in world prices, consumption, and trade
flows for oranges expected as a result of
alternative projected tariffs and other
policies of the EEC, In addition, the
welfare effects of these policy changes
have been evaluated using the classical
concepts of economic surplus.

The empirical results are difficult to
summarize concisely. The solutions sug-
gest that orange prices will likely in-
crease rather sharply in the EEC by
1970 (exeept for winter oranges in
France), partly in response to a gener-
ally more rapid shift in demand relative
tg supply by 1970, and partly because
the common EEC tariff is above the pre-
EEC tariffs for all EEC countries
except France. Of the producing coun-
tries, Ttalian prices increase sharply
because she is the only producer inside
the EEC tariff wall. On the other hand,
prices drop markedly in North Africa
as that area loses its special market rela-
tionship with France. The United States
becomes independent of the EEC be-
cause, under projected 1970 demand-
supply conditions, the United States is
unable to meet North American demand
at prices sufficiently low to export to

Europe. Using recent production pro-
Jections to 1970, the solutions indicate
that prices of winter oranges in the
TUnited States are likely to decline, while
sumuier prices are likely to remain rela-
tively unchanged.

Using changes in producers’ and con-
sumers’ surplus together with changes
in tariff revenue collections as a measure
of gaing or losses to partieular areas, it
appears that the EEC would suffer sub-
stantial direct losses if it removed the
EEC tariff on winter oranges and would
gain only slightly from an elimination
of EEC tariffs on summer oranges. Of
course, producing countries outside the
EEC would gain. Also, there would be a
total world “gain from trade” with elim-
ination of the tariff. However, this
would be relatively small compared to
gains and losses aceruing to particular
countries. :

If the EEC retained tariffs but per-
mitted certain producing countries spe-
cial access to the EEC at zero tariffs as
has been proposed, these particular pro-
ducing countries would gain substan-
tially, while the EEC as a bloe would
lose.

In suminary, there appears to be little
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incentive (in fact, a disincentive) for tries. Thus, reductions in tariffs on
the EEC either to reduce its tariffs on oranges are likely to come about only
oranges or to permit special access to ag part of more general tariff negotia-
the EEC by outside producing coun- tions involving mutual concessions.

APPENDIX A: SOURCES AND CALCULATION OF
TARIFE RATES

1957-60 Tariffs—Winter Oranges

(1) France: The import conditions differ according to origin gince Algerian
oranges enter free and Moroecan oranges benefit by a duty-free quota of 150,000
tons (Lamarre and Pouderoux, 1961). The rate of 29.7 per cent for all other coun-
tries (and for Moroccan imports in excess of 150,000 tons) was derived by weight-
ing the period duties by the 1ength of these perlods (FAO, 1963, table 2} as
follows:

195758 1958-5 1959-60 1957-60
Months Period i 9089 average
per cent
2.0 Nov. 1-Dee. 31 35.0 35.0 31.5
2.5 Jan. 1-Mar, 14 35.0 31.5 31.5
0.5 Mar. 15-Mar. 31 25.0 22.5 22.5
2.0 Apr. 1-May 30~ 25.0 22.6 22.5 ..
Average . 31.43 29.29 28.29 29.7

(2) West Germany: There i a 10 per cent duty on all imports except from Italy,
plus a 4 per cent compensation tax applicable to all agricultural produce and levied
as in the customs on the value of the goods (FAO, 1963, table 2). Italy benefits
from the internal rates for which reductions of 10 per cent were made on January
1, 1959 (FAOQ, 1963, table 2).

195760
1957-58 1958~59  1959-60 average

per cent
Internal rate: 10.0 9.3* 9.0 94

* Rates were 10 per cent for 1958 and were reduced io 9 per cent for the first of 1959, Thus, the
average for this winter period was taken as 9.3 per cent.

(3) Benelux: A duty rate of 13 per cent is applied to all imports, except from
Italy, which has benefited from the internal rate since 1960 (FAQ, 1963, table 2).
The applicable rate used for Italy is an average of the 1957»-60 rates (FAO 1963,
table 2).

1057-58 1958-59 1059-60 gﬁ;gg
per cent
Ttalian rate: 13.0 12.07* 11.7 12.3

* Nov, 1-Dee. 31 = 13.0 per cent, Jan. 1-May 81 = 11.7 per cent.

In addition to these duty rates, there is a 10 per cent supplementary tax in Bel-
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gium, a 2 per cent import tax in Luxzemburg, and a 5 per cent import tax in the
Netherlands (Lamarre and Pouderoux, 1961). The average tax of 7.2 per cent
is found by weighting the individual taxes of these countries by their percentage
of the total imports into the Benelux area (Belgium and Luxemburg are combined
at a rate of 10 per cent in this computation).

Imports
P‘*I]‘_;,:;zag ®  Country 195758 1958-59 1959-60
10 Belgium and
Luxemburg 80.5 (44%) 835 (46%)  114.8 (44%)
5 Netherlands 102.2 (56%) 98.9 (54%) 144.3 (569%)

44% (109%) +56% (5%) =1.2%

(4) United Kingdom: Customs duties on imports of fresh ecitrus fruit into the
United Kingdom were found by weighting the interval rates by the length of this
interval:

Months Interval Rate
3 Nov., Apr., May 3s5. 6d./cwt = $10.58/MT (price/MT =$154) =6.9%
4 Dec—~Mar. 10.0%

Average=87%-

(5) Scandinavia: The level of duties and taxes for this group of nations is the
weighted average of the rates for Denmark, Finland, Norway, and Sweden, based
upon volume of imports (FAO, 1962b).

Country Q(1957-60) . Duty Internal taxes
Denmark 92.7 (17%) 6.5 Krener/100 Kilograms* =5.9% None
Finland 69.0 (12%) Jan—June =30.0%] 32.9% None
July-Dec. =40.0%§ (winter)
Norway 132.8 (24%) Free : 10% sales tax
Sweden 264.1 (47%) Free 4% turnover tax
558.6 Weighted average=5.0%  Weighted average=4.3%

Total =9.3%
* 65 Kroner/metric ton = $9.42/metric ton (price/MT = $160) = 5.9%

j]

(6) Switzerland-Austna«Yugoslavia, The level of duties and taxes for this
group is the weighted average of the rates for Switzerland, Austria, and Yugo-
slavia, based on volume of imports (FAO, 1962).

Country  Q(price = $180/MT) Duty ) Internal taxes
Switzerland 68 (42%) 100 Franes/MT= None
$23.10==12.8%
Austria 63 (40%) 400 Schillings/MT =
$15.50=8.6% 5.268% turnover
equalization tax
Yugoslavia 29 (18%) None None

Weighted average =8.8%  Weighted average=2.1%
Total duty and tax=10.9%
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Common Market Tariffs—Winter Oranges

(1) France, West Germany, and the Benelux countries have a common external
tariff of 18.6 per cent (Lamarre and Pouderoux, 1961):

Months Period Duty
per cent
5 Nov.1-Mar.31 20
2 Apr. 1-May 31 15 - Weighted average = 18.6%

To this amount West Germany adds a 4 per cent compensation tax applicable to
all agrieultural produce and levied on the value of the goods. Benelux has a 7.2
per cent import and supplementary tax which is a weighted average of the taxes
imposed by the countries making up this group (computations here are the same
as those for 195760 tariffs). No import duties are levied against Italy by these
three countries because free trade exists among the countries of the EEC.

(2) United Kingdom, Scandinavia, and Switzerland-Austria-Yugoslavia: The
import duties for the countries within each of these groups remain the same as
under the 1957-60 tariff conditions.

1957-60 Tariffs—Summer Oranges

(1) France: Import duties on fresh summer oranges entering France were
found by weighting the monthly rates for the period 1957-60 (FAO, 1963, table 2).

1957-58 1958-59 1959-60
Months Interval
per cent
0.5 June 1-14 25.0 22.5 22.5
0.5 June 15-30 20.0 18.0 18.0
2.0 July 1-Aug. 31 17.0 153 15.3
1.0 Sept. 1-30 20.0 18.0 18.0
0.5 Oct. 1-15 35.0 31.5 31.5
0.5 Oct. 15-30 35.0 315 - 315

Weighted average=20.8%

(2) West Germany: A 10 per cent duty is imposed on all fresh oranges entering
the country (F'AQ, 1963, table 2). In addition to this duty, a 4 per cent compen-
sation tax is also levied on the value of the oranges (Lamarre and Pouderoux,
1961) making a total charge of 14.0 per cent.

(3) Benelux: The average duty rate imposed by this group of countries during

- the 195760 périod was 13 per cent (FAO, 1963, table 2). In addition to this duty,
there was a 6.7 per cent internal tax based on the weighted average (by volume)

of (FAO, 1962b): ;

Belgium 10 per cent tax (34 per cent, of imports)
Netherlands 5 per cent tax (66 per cent of imports)
‘Weighted average = 6.7 per cent

(4) United Kingdom: A duty rate of 3s.6d. per ewt is imposed on all imports
during the summer period (FAOQ, 1962b). This amounts to $10.58 /metric ton and
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at a price of $171/metric ton for summer cranges makes a duty rate of 6.2 per cent.
No duty is imposed on imports originating in South Africa.

(5) Scandinavia: Duties and taxes for this group of nations are computed as
the weighted average of the rates of the individual countries (FAQ, 1962b):

Country Percentage of import, Duty Internal taxes
195760 per cent per cent
Denmark 17 65 Kroner/MT = 9.42/MT
(value = $168) = 5.6 None
Finland 12 Average =38 None
Norway 24 None 10
Sweden 47 ‘ None 4
Total 100 Weighted average = 5.6 Weighted
average=4.3

Total duty plus taxes = 9.9 per cent

(6) Switzerland-Austria-Yugoslavia: The level of duties and tazes for this
group is the average of the three countries weighted by percentage of imports
(FAO, 1962b) :

Countr Percentage Duty (price/MT = $168) Tax
v of imports per eent, . per cent
Switzerland 42 100 Francs/MT =
$23.10/MT =13.7 None
Austria 40 400 Schillings/MT = ‘
$15.50/MT =9.2 5.25
Yugoslavia 18 None None
Total 1@ Weighted average=9.4  Weighted average = 2.1

(7) North America: The duty rate taken for North Ameriea is that of the United
States. This rate amounts to 1¢/pound or $22.04/metric ton (FAO, 1959). At a
price of $155/metric ton for oranges, this rate is 14.2 per cent of the value.

Common Market Tariffs—Summer Oraliges

+ (1) France, West Germany, Benelux: These countries impose a common external
tariff of 15 per cent plus other supplementary taxes. Germany imposes a 4 per cent
eompensation tax and Benelux imposes a 6.7 per cent internal tax (Lamarre and
Pouderouz, 1961). ’

(2) North America, United Kingdom, Scandinavia, Switzerland-Austria-Yugo-
slavia: The import duties for the countries within each of these groups remain the
same as under the 1957-60 tariff conditions, A
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APPENDIX B: COMPARISON OF 1970 PRODUCTION
AND CONSUMPTION PROJECTIONS WITH DATA
THROUGH 1964-65

The basice long-range projections used
in this study were made by FAQ about
1960-61 and have not been revised at
the time of this writing. However, the
years elapsed since the projections were
made allows a comparison of projections
with the course of actual observations.
From these comparisons the authors
conclude that, for winter oranges, the
1970 “high” production-“high” con-
sumption projections appear the most
plausible of the four alternative com-
binations; for summer oranges, the 1970
“low” production-“high” consumption
projections appear most reasonable.
Therefore, primary emphasis in the text
is placed on these particular sets of pro-
jections, although alternative higher
projections for the United States also
have been examined. This appendix
provides the data on which these judg-
ments were reached.

Table B-1 provides production data
through 1964-65 while figures B-1 and
B-2 provide a graphic representation of
the data for major areas of the world.
Figure B-1 shows that production of
oranges in the Mediterranean area
(winter oranges) has increased at a
more rapid rate than even the ‘“high”
projections. In fact, the “low” level of
1970 projections was already attained
by the 1964-65 season. All major pro-
duetion areas surrounding the Mediter-

ranean—~Southern Europe, the Near

East, and North Africa—have partici-
pated in this inerease of production.
The only other major production area
of winter oranges is North Ameriea, pri-
marily the United States. This area has
fallen below the projected increase pri-
marily beeause of heavy freezes in Flor-
ida. However, recent industry informa-
tion suggests that the high 1970 produc-
tion projections for U.S. oranges still
are reasonable, hence they are used in
the spatial models. The analytical mod-

els in the text indicate that North
America is an independent region under
the range of projections used. There-
fore, alternative production projections
for the United States influence only
North Ameriecan prices and leave the
European market area unaffected.

Figure B-2 shows the production data
and projections for South America and.
the Union of South Afriea, which, to-
gether with part of the United States
production, comprise the major summer
orange production areas in the world.
For summer oranges, the “low” 1970
projection appears more likely of at-
tainment.

Figures B-3 and B-4 compare the
“price-corrected” quantities of oranges
and tangerines consumed and projected
for the major consuming countries of
Central and Northern Europe. Figure
B.5 shows comparable consumption data
for the major Mediterranean producing
countries. A note of explanation is in
order on the nature of the “price cor-
reetion” of the raw consumption data.
Reeall that the 1970 eonsumption pro-
jections were based on the assumption
of prices held constant at the average
1957-60 level. Thus, in comparing ac-
tual and projected consumption, the ac-
tual consumption figures were adjusted
to the guantity which would have been
consumed at 1957-60 average prices.
For example, actual consumption was
649,000 tons in Germany in 1963 at a

.price of $211 per ton. The question is,

what quantity would Germany have
consumed at the 195760 average price
of $180 per ton? The adjustment in
gquantity was made along the demand
eurve of constant price elasticity = 0.8.
Thus, the “price-corracted” guantity
for Germany in 1963 was 737,000 tons—
an estimate of the amount that would
have been consumed at a price of $180
per ton. The consumption data for all



COMPARISON OF PRODUCTION OF ORANGES AND TANGERINES 1957-1965 WITH 1970 PROJECTIONS

TasLe B-1

Year 1970 Projections
Region and country -
1957-58 1958-59 1959-60 1960-61 1961-62 1962-63 1963-64* 1964-65* Low High
1,000 metric tons
North and Central America................ 5,310 6,130 6,040 5,880 6,710 5,260 5,111 6,284 7,825 8,525
United States...................ooienn, 4,398 5,223 5,098 4,783 5,650 4,158 3,796 4,938 6,825 7,425
Others. ....c.oviviviviiiniieiiiiiinn., 912 907 942 1,097 1,060 1,102 1,315 1,346 1,000 1,100
South America.....................lLl 3,120 3,270 3,390 3,500 3,570 3,590 3,636 3,453 4,985 5,245
Brazil............... i 1,622 1,733 1,910 1,918 2,017 2,039t 2,110 1,886 3,115 3,255
Argentina...........cooociiiiiiiiii, 629 659 599 717 684 721 661 702 1,090 1,160
Others. ...t 869 878 881 865 869 830 8651 8651 780% 830
South Afriea.......cocovviviieiniiniin.. 366 329 323 406 422 413 503 546 640 790
Union of South Afriea.................... 338 299 293 373 386 374 461 501 520 650
Others...........cooviiiiiii i, 28 30 30 33 36 391 421 451 120 140
Mediterranean Region...................... 4,034 4,323 4,778 4,644 5,332 4,891 8,202 6,595 6,615 7,435
BUTODE. ...t eiiiin e 2,270 2,340 2,700 2,710 3,130 2,570 3,312 3,577 3,460 3,904
Ttaly......... e 731 843 828 862 927 853 1,089 1,212 1,065 1,145
Spain. ... 1,272 1,176 1,564 1,529 1,838 1,327 1,841 1,862 1,900 2,200
Portugal..........coviviiiniiinianinn, 84 105 116 99 131 156 158t 1701 158 179
Greece. .....ooovviiiiineniiaann.. 183 217 188 215 230 231 224 333 337 380
North Africa.......coooeviiiiiiniinn e, 787 782 911 870 926 866 1,082 1,100 1,390 1,535
U0 4o T 348 385 476 444 454 485 642 629 690 755
Algeria. ... e 337 340 376 347 395 335 368 401 550 600
Tunisif . ...oooviinenn i 52 57 59 79 77 46 72 70 150 180
Near Bast..........cooeiiiiiiiiinieinnnn. 1,027 1,201 1,167 1,064 1,276 1,455 1,808 1,918 1,765 1,996
Israel........oooiiiiiiiiiiii i, 357 497 515 425 435 595 669 805 800 900
Others. ....... ..., 670 704 652 639 841 860 1,139 1,113 965 1,096
Asia and Oceania........................... 1,870 2,148 2,169 2,570 2,566 2,634 2,856 2,993 2,180 2,450
Japan. ... .. e 765 876 899 1,071 1,110 1,083 1,225 1,324 1,300 1,500
137 165 139 189 215 2011 211 169 . 180 200
China and others...... S e 968 1,107 1,131 1,310 1,241 1,350% 1,420t 1,500 700 750
WORLD TOTAL.............oooiiiiieanns 14,700 16,200 16,700 17,000 18,600 16,788 18,308 19,871 22,245 24,445

* Adjusted from FAS data to be comparable to FAO data. Data for 1964-65 are preliminary.
t Estimated by authors data not available.

Source: FAO (1960-6:
FAS (1964) a.nd FAS (1965).
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Fig. B-1. Companson of orange and tangerine productmn with 1970 projections:
. Mediterranean region.

0

countries and years were corrected gimi- the “high” 1970 consumption projec-
larly and plotted in figures B-3, B-4, tions. Figure B-5 shows that the “cor-
and. B-5. rected” quantities eonsumed in the Med-

Figures B-3 and B-4 indicate that the iterranean producing countries are run-
“corrected” quantities consumed in the ning above the “high” projection. How-
European countries are running quite ever, the data in these latter countries
close to the projected quantities under must be viewed with caution. Consump-
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Fig. B-2. Comparison of orange and tangerine production with 1970 projections: North and
South America, and the Gnien of South Africa.

tion is derived as a residual from pro-
duction and trade data, while prices are
either export prices or prices in a single
major market. Still, it seems clear that
consumption in these countries is in-
creasing at least as rapidly as implied

by the “high” consumption projections.
Thus, the “high” consumption estimates
are adopted as apparently more realistic
for both winter and summer oranges

‘and receive major emphasis in the text.
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Tamie C-1

SUMMARY OF ACTUAL 1957-60 AND PROJECTED 1970 PRICES AND QUANTITIES CONSUMED OF WINTER ORANGES
IN EACH COUNTRY UNDER ALTERNATIVE TARIFFS AND PRODUCTION-CONSUMPTION PROJECTIONS*

Low consumption- Low eonsumption- High consumption- High consumption- >
1057-1960 low production high production high production low productien ’
Countries 1 S?d con~ - )
ditionst - - - -l
1870, 1070- 1970 1970- 1970~ 1970~ 1970~ 1970~ 1970~ 1970~ 1070~ 1070~
Tariff I | Tariff IT | No tariff | Tariff I | Tariff II | No tariff | Tariff I | Tariff II | No tariff | Teriff I | Tariff II | No tadiff o]
Non-EEC producing countries %
North Americs. ...........ts P 213.00 196.10 186.10 196.10 175.28 175.28 175.28 217.19 217,19 217.19 242.93 242.03 242.93 [ !
Q 5,084 7,204 7,204 7,204 7,979 7,979 7,979 7,979 7,979 7,079 7,204 7,204 7,294 N .
Algeria, ..........ooi i P 165.00 166.77 106.14 122.21 141.26 89.48 102.64 193.94 124.72 143.60 227 .87 147.92 170.21 O
Q 133 201 289 258 230 331 297 213 3038 270 187 264 236 o
own
Moroceo. ....ovv i P 125.00 111.77 106.14 122.21 94.26 £9.48 102.64 130.94 124.72 143.60 154,67 147.02 170.21 c
Q 113 187 105 174 214 223 200 198 204 183 172 178 159 lﬁ
Tunisig. .ot i P 125.00 111.77 106.14 122.21 04.26 B9 .48 102.64 130.94 124.72 143 .60 154.67 147.92 170.21 E
Q 22 35 38 33 40 42 37 38 39 35 33 34 30 el
Spain and Portugal........ . P 134.00 121.77 122,14 138.21 104,26 104.48 118.64 140.94 140.72 159.60 154.67 163.92 186.21 E :
Q 539 787 785 711 801 890 804 946 047 856 835 838 757 z
Greece..c.coovvvierniiinaens P 135.00 121,77 117.14 133.21 104.26 95.48 113.64 140.94 135.72 154.60 164.67 .| 158.92 181.21 H
Q 170 247 255 230 280 291 262 291 300 270 257 264 238 %
NearEast................... P 114.00 100.77 85.14 111.21 83.26 78.48 91.64 119.94 113.72 132.60 | 143.67 7 136.92 150.21 '_<
Q 660 1,145 1,198 1,058 1,333 1,398 1,235 1,197 1,249 1,105 1,036 1,077 955
EEC countries e - |_I
Ttaly...oor oo on P 132.00 119.77 161.14 135.21 102,26 138,48 115.64 138.94 185.72 156.60 163.67 216.92 183.21 g
Q 561 969 - 765 880 1,100 863 247 1,024 812 931 808 717 821 H
Franes............ccoiini P 208.00 204.77 177.14 160.21 179,26 155.48 140,64 231.94 ’ 189,72 181.60 265,6% 27,92 208.21 ) Ct;j)
Q 582 608 784 8450 777 870 243 797 899 g70 715 809 869
West Germany.............. P 180.00 169.77 188.14 162.21 149,26 155.48 14,264 | 151.94 211.72 183.60 219.67 241.92 210.21
Q 560 768 | 708 797 852 T8¢ 583 1,005 920 1,041 902 835 935
Benelux.................uee P 193.00 186.77 192.14 159,21 164.28 169.48 139.64 203.94 216.72 180.60 239.67 247.92 v2[]7,.21
Q 216 333 325 378 369 360 430 363 354 409 326 318 367
Nen-EEC consuming couniries )
United Kingdom and Ireland P 173.00 159.77 154.14 159.31 141,26 135.48 130.684 179.94 173.72 180.60 205.67 198.92 207.21
Q 261 419 431 420 402 478 468 439 . 452 438 . 395 405 392
Seandinavin. ................ P 174.00 160.77 154.14 156.21 141.26 136.48 136,64 181,94 174,72 177.60 207.67 200.92 204.21
Q 156 -206 213 210 228 234 234 245 253 250 221 226 223
Bwits,-Aus.-Yugo............ P 171.00 157.77 152.14 151.21 138.26 133.48 13).84 179.94 172.72 172.60 206.67 108.92 199.21
Q 133 175 180 181 194 200 202 222 229 229 199 205 204
Eastern Europe........,..... P 159.00 145.77 140.14 156.21 128.26 123.48 136.64 164,04 158.72 177.60 188.67 181.92 204.21
Q 85 181 187 171 201 207 191 195 201 184 175 181 165
* See page 27,

1 Prices in each country not entirely available or comparable in many cases. Therefore. prices represent those resulting from a troosportation modal for 1957-80 cundmons mth
West Germa.n price set ot $180.00 per ton (the 1957-60 average price for West Germany).
¥ P = price in dollars per metric ton: Q = quantity in 1,000 metrie tons.



TasLE C-2

. SUMMARY OF ACTUAL 1957-60 AND PROJECTED 1970 PRICES AND QUANTITIES CONSUMED OF SUMMER ORANGES
IN EACH COUNTRY UNDER ALTERNATIVE TARIFFS AND CONSUMPTION-PRODUCTION PROJECTIONS®

Low consumption- Low consumption- High eonsumption- ) Righ consumption~
1957-1960 low production high production high production low production
Countries P(S?d eon-
ditionsf | yg70_ | yoyo- | 1g70- | 1970~ | 1670~ | 1070- | 1970- | 1870- | 1970- | 19T0- | 1670~ | 1070-
Tariff I | Tariff IT | No tariff Tariff I | Tariff IT | No tariff | Tariff I | Tariff II | No tarilf = Tariff I | Tariff II No tariff
Non-EEC producing countries
North America.............. P 155.00% 159.30 160.10 139.30 151,90 152.90 132.00 174.60 175.40 133.10 185.80 185.80 162.80
Q 363 453 451 503 470 467 528 500 497 554 475 476 528
South America.............. P 79.00 79.30 79.10 81.30 71.80 71.80 74.00 92.60 02,40 45.10 101.80 101.80 104.80
Q 3,108 4,548 4,649 4,546 5,022 5,024 4,011 4,006 4,911 4,791 4,544 4,540 4,436
South Afriea.......... N P 77.00 77.30 77.10 79.30 69.90 #9.90 72.00 90.60 90.40 93.10 93,80 99.80 102.80
Q 169 249 249 243 269 289 243 266 260 260 246 246 240
EEC consuming couniries
Franee...................... P 185.00 186.30 173.10 149.30 176.90 164.90 142.00 201,50 18940 163.10 212.80 199.80 172.80
Q 40 130 138 156 136 144 162 155 163 184 149 156 175
West Germany.............. P 178.00 178.30 189.10 155.30 169.90 179.90 148,00 193.60 205.40 169.10 203,80 216.80 178.80
Q 61 187 181 153 142 136 159 185 176 206 178 169 197
Benelux..................... P 182.00 182.30 186.30 148.30 172.90 176.90 141.00 198.60 203.40 162,10 208.80 214.80 171.80
Q 57 60 59 71 62 61 74 67 66 79 64 63 75
Non-BEC consuming countrigs
United Kingdom and Ireland r 146.00 144.30 146.10 148.30 138.90 138.90 141.00 159.60 159.40 162.10 168.80 188.80 171.80
Q 143 73 73 72 76 76 75 79 79 78 76 76 75
Scandinavia................. P. 159.00 159.30 154,10 145.30 150.90 150.90 138.00 173.60 173.40 159.10 183.80 183.80 168.80
Q 31 36 36 39 38 38 40 45 45 48 43 43 46
Switz.-Aus.-Yugo,,..... R P 170,00 170,30 170.10 15%.30 161.90 161,90 145.00 184 .60 184,40 165,10 194 .80 194 .80 175.80
Q 27 3 31 34 32 32 35 40 40 44 39 39 42
Eastern Europe, ., .......... P 157.00 157.30 187.10 159.30 149,90 149.90 152.00 170.60 170.40 173.10 ‘179.80 179.80 182.80
Q 19 31 31 31 32 32 32 36 36 35 34 M 34

* See page 27.

t Prices in each country are computed from a transportation model for 1957-60 conditions, with the West German price set at $178.00 per ton (the 1957-00 average price for West

Germany).

1 Actual figure of Sunkist orange export price for summer period, °
§ P = price in dollars per metrie ton: Q = guantity in 1,000 metric tons,



Tasie C-3

SENSITIVITY OF PROJECTED 1970 PRICES AND QUANTITIES OF WINTER ORANGES TO VARIATIONS
IN PRICE ELASTICITIES OF DEMAND*

Price elasticity = 0.6

Price elasticity = 0.8¢

Price elasticity = 1.0

Price elasticity =
“‘best” estimates]

Countries P and . . . . .
%3] High Low High Low High Low High Low
consymption- consumgticn- consumption- eonsumgtion- consumption- | consumption~ = consumption~ | consumption~
low hig ow hig ow high oW i
production production production production production production production vroduetion

Algeria. ........ooooiiii o, o P 159.50 80.80 147.92 89.48 141.10 94.40 143.00 90.80
Q 247 311 264 331 283 355 275 347
MOroeeo. . ouveiinnrin i, e, P 159.50 80.80 147.92 89.48 141.10 94,40 - 143.00 90.80
Q 176 222 178 223 181 226 181 228
Tunisia. ..o P 159.50 80.80 147.92 89.48 141.10 94.40 143.00 90.80
Q 24 42 34 42 35 42 34 43
Ttaly oo P 232.50 128.80 216.92 138.48 207.10 145.40 210.00 140.80
Q 760 910 717 863 680 814 703 848
Bpain and Portugal................, P 175.50 96.80 163.92 104.48 157.10 109.40 159.00 106.80
Q 838 886 838 890 841 893 844 893
Greece. .....ooviecennnnvnnninn... P 170.50 91.80 158.92 99.48 152.16 104.40 159.00 101.80
Q 261 287 264 291 267 205 260 294
NearBast........coooovvana .. P 148.50 69.80 136.92 78.48 130.10 83.40 138.00 80.80
Q 1,064 1,362 1,077 1,398 1,005 1,418 1,080 1.411
Franes........occoeviirvnnnnennn.... P 242.50 145.80 927.92 155.48 220.10 161.40 223.00 158.80
Q 797 858 809 870 819 884 839 812
West Germany...................... P 257 .50 155.80 241.92 165.48 234.10 172.40 237.00 167.80
Q 847 794 835 784 814 785 841 768
Benelux..........oooooviiiiiiin.., P 263.50 15%.80 247.92 169.48 238.10 176.40 241.00 171.80
Q 322 363 318 360 315 355 332 351
United Kingdom and Ireland. .,,,., P 214 .50 128.80 198.92 135.48 195.10 143.40 197.00 139.80
Q 398 469 405 478 402 474 364 564
Seandinavia.................... vene P 213.50 126.80 200.92 136.48 193.10 141.40 195.00 137.80
Q 225 233 226 234 229 238 243 212
Switz-Aus.-Yugo................... P 211.50 193.80 198.92 133.48 191.10 138.40 199.00 135.80
Q 203 199 205 200 207 203 205 197
‘ Bagtern Burope................. e P 193.50 114.80 181.92 123.48 175.10 128.40 183.00 125.80
o 179 205 181 207 183 209 180 204

* Assumes 1970 Tariff 11, as defined on page 27.

t Used throughout analysis in text.

I For specific estimates by c6uz}tx,v, see table 7. 3
§ P = price in dollars per metric ton; Q@ = quantity in 1,000 metriec tons.
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TaeLe C-4 4
GAINS AND LOSSES TO INDIVIDUAL COUNTRIES AND TRADE AREAS
SHOULD THE EEC AS A BLOC REDUCE ITS TARIFFS ON WINTER ORANGES
TO ZERO, OTHER COUNTRIES MAINTAINING THEIR PRESENT TARIFFS
(Based on 1970 Low Production-High Consumption Projections)*

Gains (4) and losses (-i from removal
Prices Consumption of ECC tarifls
Country

’}‘970& %ﬂ70& %970& %‘970& Pro- Con- Dlgz bol N(et)ga.in

Aril ‘Bl 'ari ‘ari tariff col- ~+) or

I III I qo | ducers | sumers | Coyone | doss ()

dollars per metricfon | 1,000 metric fons mallion dellars
TBaly . coie et 218.92 180.90 717 829 —-37.21 27.85 ~ §.36
France........... 227.92 205.90 809 877 e 18.67 —34.29 —15.62
West Germany 241.92 207.90 835 943 . 30.00 —45.65 ~15.85
Benelux.....ooecvnnrenenenarinans. 247.92 204.90 318 370 14.77 — 0.13 14.64
TOTAL EEC.......... s ex 2,678 3,019 —387.21 91.29 ~80.07 —25.99
United Kingdom and Ireland.....| 198.92 224.90 405 367 e ~10.07 0.17 — 0.90
Soandinavia......ccocvniiinarnan.- 200.92 222.90 226 209 vee - 4,80 .11 -~ 4.69
Switz.-Aus.~Yugo... 198.92 220.90 206" | 188 oo - 4.31 0.09 -~ 4.22
Egatern BUrore...coovvvvevnnennss 181.92 201.90 181 166 ave — 3.48 o - 3.48
TOTAL pon-EEC
consuming countries.......... e ves 1,017 930 e ~232 .66 0.37 22,29
Spain and Portugal 163.92 183.90 838 765 40,24 —15.88 e 24.38
Algeria. ...ovvrinninins ceeeo] 147.92 167.90 264 239 10.99 — 5.03 5.96
Moroceo. ... 147.92 167.90 178 181 13.79 - 3.40 e 10.89
Tunisia.. 147.92 167.90 34 31 3.00 - 0.65 . 2.35
Greece. ..... 158.92 178.90 264 | 240 6.73 — 5.03 1.70
NearEsast. . .cooviiiiniiicnananes 136.92 156.90 1,077 066 31.51 ~20.40 .11
TOTAL non-EEC

producing countries........... L 2,655 2,402 106.28 -50.37 55.80
TOTAL ALL COUNTRIES... N 0,351 6,351 69.05 18.26 —79.70 7.61

* See page 27,
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Tase C-5
GAINS AND LOSSES TO INDIVIDUAL COUNTRIES AND TRADE AREAS
SHOULD THE EEC A8 A BLOC REDUCE ITS TARIFFS ON WINTER ORANGES
TO ZERO, OTHER COUNTRIES MAINTAINING THEIR PRESENT TARIFFS

{Based on 1970 High Production-Low Consumption Projections)*

65

Prices

Consumption

Gaing (4) and losses (—) from removal

of ECC tariffs
Country
%‘97(_}1—1_ %97(‘)& %\97(};{ %97(‘}& Pro- Con- tguﬂ? tol N(e_’t_ )zain .
‘ari ‘ari ar| ari iff col= or
I it iy 1y | dueers | sumers | Goipons” | doss (~)
dollars per metricton | 1,000 metric tons million dollars

Thaly . o oriin e 138 .48 114,20 863 1,007 | —27.02 22.74 ek ]
Franea......... 155.48 139.20 870 951 ver 14.79 ~25.16 -10.37
Weat Germany . 165.48 141.20 784 830 20.32 -~21.50 — 1.18
Benelug, .....ooocovvvniiinioinnines 169.48 138.20 360 423 12.11 —13.95 — 1.84
TOTALEEC.......cvvvvvueans e ~27.02 69.96 --§0.61 -~17.67
United Kingdom.......... Cevieans 135.48 151,20 478 438 - 7.16 0.12 — 7.04
Secandinavia. ......... 136.48 149,20 234 218 — 2,87 0.08 - 2.81
VSwitz.-A.us.-YugD., PN .| 133.48 146.20 200 186 - 2.46 0.05 - 2.41
Eastern Europe.,................. 123.48 135.20 207 192 - 2.34 ver - 2.34

. TOTAL non-EEC ’
consuming countries.......... ~14,83 0.23 1480
0448 | 127.50 890 811 | 2070 | —10.82 18.88
89.48 101.20 331 300 7.03 - 3.08 3.35
80.48 101.20 233 202 8.85 - 2.48 . 6.37
89.48 101.20 42 38 3.11 - .48 1.65
99.48 112.20 291 264 4.83 - 3.52 1.81
78.48 90.20 1,398 1,251 21.19 -—15.59 5.80

TOTAL non-EEC

produeing countries.......... 73.71 36,56 37.18
TOTAL ALL COUNTRIES‘ .. 7.171 7,17 46.68 18.58 -~50.38 4.89

* Sea page 27,
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TasrLe C-6
GAINS AND LOSSES TO INDIVIDUAL COUNTRIES AND TRADE AREAS
SHOULD THE EEC AS A BLOC REDUCE ITS TARIFFS ON SUMMER ORANGES
TO ZERQO, OTHER COUNTRIES MAINTAINING THIER PRESENT TARIFFS
(Based on 1970 High Production-Low Consumption Projections)*

Prices Consumption Gains () and ]1_3‘:’50585 f,g;,)fffsmm removal
Country
'}‘970& %‘970& ’%‘970& %970& Pro- Con- Dltl'fe tol N(:f: }gmu
ari ari 'ari Ari tariff col- or
I I i | dueers | sumers | Tyiyone | loss ()
dollars per mefricton | 1,000 meilric tons million dollars
France.............o.coin 164.90 140.80 144 163 e 3.67 -~ 3.56 0.11
West Germany.........ovcuvv.ns 179.90 146.80 136 160 4.88 — 4.65 0.23
Benelux....................oo0ons 176.90 138.80 61 74 2.49 - 2.34 0.15
TOTALEEC.................. 341 397 11.04 ~~10.55 0.49
United Kingdom................. 138.90 139,80 76 i) - .08 -— 0.08
Scandinavia........ooiiiiiannns 150.90 151.80 38 37 - — 0.04 - 0,01 ~ 0.05
Bwitz.-Aue,-Yugo..........coooon-- 161.90 162,80 32 32 . — 0,03 0,00 — 0.03
Eagtern Europe. . ................ 149 .90 150.80 32 32 el - (.03 .t - 0.03
TOTAL non-EEC.
consuming couatries.......... o . 178 177 eee —0.18 — 0.01 - 0,19
North Ameriea 152.50 152.80 467 468 - 0,03 0.00 0.02 - 0.01
South Ameriea. . 71.90 72.80 5,024 4,971 4.72 — 3.84 e 0.88
South Afriea...................... 69.90 70.80 269 266 0.69 - 0.24 s 0.45
TOTAL non-EEGC
producing countries.......... . 5,760 5,705 5.38 - 4,08 0,02 1.32
TOTAL ALL COUNTRIES... S e 6,279 6,279 5.38 6.78 -10.54 1.62

* See page 27.
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Tavre C-7
CHANGES IN PRICE AND CONSUMPTION OF WINTER ORANGES FROM
ALTERNATIVE COMPOSITIONS OF THE EEC UNDER PROJECTED 1970
TARIFF CONDITIONS
Alternative composition or free aceess to EEC

P and .

Country Qe Spainand | Greece and North United

Present Portugal | NearEast |  Afriea Kinadom

ineluded included included | 200 jrelan

included

Taly. oo P 185.72 172.50 173.20 173.00 184.90
Q 812 861 858 859 814

FERDCR. . eeeeeoenisenneneneoanens P 199.72 197.50 188.20 188.00 197.90
Q 899 007 942 943 905

West Germany........o.coivvvvennnns P 211.72 199.50 200.20 200.00 210.90
Q 929 966 083 964 924

BenelUx..ovuviirenrirennnns PR P 216.72 202.50. 193,20 136.00 215.90
Q 354 378 388 383 354

United Eingdom and Ireland....... P 173.72 174.50 168,20 186.00 196,90
Q 453 450 468 428 408

Scandinavia......cooiiiaiiineianaen P 174.72 172.50 164.20 184.00 172.90
Q 253 256 266 243 255

Switz.~Aug.-Yugo........ooivviienne P 172.72 170.50 174.20 174.00 © 170.90
Q 220 232 228 228 231

Eastern Furope.........c.ooovvvviven P 158.72 156.20 163.20 163,00 1566.90
Q 201 204 197 187 203

Spain and Portugal................. P 140.72 175.50 131.20 131.00 138.90
Q 947 794 1,002 1,003 957

Algeria,..ooiiii i P 124.72 122.50 115.20 159.00 122.60
Q 303 307 323 249 306

Morocca. ....... F N P 124.72 122.50 115.20 159.00 123.90
Q 204 207 218 168 207

TUDISIA . oo P - 124.72 122.50 115.20 159.00 122 .90
Q 39 40 42 3z 39

GIeece. .. ooovvei e vannanaenneen P 135.72 132.50 171.20 139.00 133.90
Q 3ao0 305 249 294 303

NearEast. ..oovvvunvniviinaennnes P 113.72 111.50 145.20 122.00 111.9¢
Q 1,249 1,289 1,027 1,180 1,266

* P = price in dollars per metrie ton; Q = quantity in 1,000 metric tons.
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Tasie C-8
GAINS AND LOSSES TO VARIOUS COUNTRIES FROM ALTERNATIVE CHANGES
IN THE COMPOSITION OF THE EEC (WINTER ORANGES, PROJECTED 1970
TARIFF CONDITIONS) UNDER THE EXTREME SETS OF 1970
PRODUCTION CONSUMPTION-PROJECTIONS

Net gains i+) and losses (~) from addition of the following ecuntries to EEC
Spain and Greece and TUnited Kingdom
Country Portugal Near East and Ireland
Low prod.~ | High prod.-| Low prod.- | High prod.~{ Low prod.~ | High prod.~
ighcons. | low coms. | highcons. | low cons. | high cons. | low cons.
doilars
Ttaly. oo s - 4,56 — 2.08 — 4.34 - 2,30 -~ 0.21 - 0.20
France...........cccooiiiiiiiinniaies -13.91 -16.59 10.16 8.53 1.51 1.18
West Germany . ...c.oovevvivnnrrennnes -—33.52 ~14.26 -28.08 - 6.07 0.92 2.97
Benelux.,..........oocooiiiiin e 5.49 —10.24 8.37 - §.09 0.45 - 2.18
TOTALEEC..............c..oeomn ’ ~46.50 —43.17 -13.89 — 5.93 2.67 ' 1.79
United Kingdom and Ireland......... — 1.58 - —0.49 3.02 3.20 - 1.70 - 2,18
Seandinavia. ............... 0.70 0.70 2.03 2.356 0.39 0.30
Bwitz.~Aus.-Yugo.. . .- 0.62 0.59 - 0,08 ~ 0.40 0.34 0.43
Eagtern Burope............covviiuns 0.41 Q.44 - .58 - 1.07 0.2 0.24
TOTAL non-EEC tonsuming
countries. ......oviiii e 0.20 1.24 4.99 4.08 - 0.68 - 1,16
Spain and Portugal................... 4954 268 | —1242 | —11.25 | ~—167 | —1.66
Algaria. ..ot — 0.64 - .58 - 3.02 ~ 2.25 - 0.52 - 0.29
MOroseo. . «vveniciaea i — 1.14, - 1.08 - 5.46 - 4,62 - 0.90 — 0.81
TURESIA. . .o e e —0.26 - 0,28 - 1.24 —-1.21 -~ 0,20 — 0.16
L ~ 0.25 - 0.21 4.01 3.16 - 0.12 - 0.10
Near Bagt......ooocoiiianveinaennan s - 1.02 - 0,78 22.40 12,02 - 0.78 - 0.53
TOTAL non-EEC producing .
countries............ ... 46.33 39.75 4.27 - 4.15 - 4 49 - 3.35
TOTAL ALL COUNTRIES........ 0.03 — 2.18 — 4.63 - .00 — 2.50 - 2.72
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Eeonomies, University of Naples, Italy.
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to the Ford Foundation, and to the Ful-
bright Commission for support on this
project. '
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to Jurgen Wolf, Chief of the Tobacco,
Fruit, and: Vegetables Section, FAO,
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the report.

James Boles, Assoelate Professor of
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