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Market relationships for supplies, exports, imports, internetional’
and pational prices for Mediterranearn cranges and mendsrins are esti-
mated econcmeiricelly.

It is assumed that a recwsive framework links these relationships
together and ordinary least squares is an appropriate estimstion tech-

' season which extends from

nique, The analysis deals with the "winter'
October to June for oranges and from (ctober to March for mandarins.
Estimetes were based on date extending from 1966/6T to 1975/76 except
for Spanish supply for which datse extends ffom 1964/65 to 1975/76.

Supply response in Spain., Israel and Mcrocco is analyzed by groups
of verieties. Both area and yield equations are estimated for these
countries. 'The residual guentity supplied from the "Rest of the Medi-
terranean Ares" is alsc analyzed.

Capital and investment behavior thecory is applied to aréa response.
A combination of capzeity utilizaztion anéd expected profit Theories is
developed to explain fermers' decisions on plantings and removals., This

provides an explanaticn of varietal selection based on relative prices,



propoertion of the ares that is bearing and the Proporticn of planted
ares made up of old trees.

Age structure and rain are selected as the most important factors
influencing yields. ZRain in the fall is critical for Spain and Moroc-
co, but rein in the spring is more impor+tant in Israzel.

Fmctlons explaining Mediterranean exports to European and ncn-
European merkets are estimated., The results indicate that export
Tiluetustions are directly determined by supply except for Israeli orange
exports which are determined by gquantities devoted to non industriel use.

An orenge and manderin "preference price" is constructed to reflect
The impact of the Europear Community's complex import policy, involving
& common external tariff, reference prices, varietal conversion coeffi-
cients and preferential tariffs. The level of the "preference" price has
acted tc raise orange prices in the Community and decrease prices in
other Eurcpean markets as supplies have been diverted o these markets.
It has pot had & measurable impact on international mendarin prices.

Tmport functions for oranges and mandarins by West European coun-
tries from the Mediterranean Ares are estimated. These are divided into
the following groups: 1) the original EC countries (France, Germany,
Belgiuvm, Luxembourg and the Ketherlands), 2) the new EC cowntries
(England, Irelend and Demmark), 3) Norwey, Sweden and Finland, and L)
Switzerland and Austria. In ell cases imports are explained by the im-
port price, the price of pears and a time trend, reflecting changing
preferences. A function explaining imports frdm non-Mediterranean coun-
tries is also estimeted., Orange and mandarin imports into the East

=

Lurcpean countries are determined by international prices and z verizhle
=



reflecting the avalilability of foreign currency.

Felationships are established for the linkage between internetional
orange end menderin prices ana Spanish and Israeli farmers' varietal
prices in order to measure the impact that international prices have on
new plantings.

The statistical relationships estimated using economic theory pro-
vide a framework for predicting future market behavior. Such guestions
as the consequences of further expansicn of supplies in the Ares, and
the impact of EC import policy changes could be znalyzed through this

framework.
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CHAPTER T

INTRODUCTION

1.1 ZProduciion and trade structure for Mediterranean oranges and
mendarins

Oranges and mandaring are grown in many arezs of the world with
tropical and subtropical climes. Their cultivation is spread over re-
gions that are 40° North and South of the Equatcr. When reference is
made to 9orahges” this denotes all sweet oranges unless otherwise
specified. The'gzoup "manderins” relstes collectively to mandarins,
tangerines, clementines and satsumas unless otherwise specified.

In this study, the Mediterransan Area consists of those couniries
with a coastline 1n the Mediterranean Sea plus Portugel, This Area is
between latitudes 300 to 40° Noxrth and it benefits from a subtropical
climate, characterized by having distinct winiter and summer seasons and
greater frost risk than other subtropiczl srezs closer to the Equator.
These climatic conditions and the aveilability of water for irrigation
ere the main elements in the growth of oranges and mandarins of high
internal and exiernal gquallty,

COrange and mandarin seasons vary in different Hemispheres. '

The "winter" season refers to fruit harvested irom October to June
and the "summer" season extends from May to November. Although
there is some coverlap, the bulk of each harvest is marketed during
‘different pexiods.

The Mediierranean Arez belongs to the "winter” season. Oranges
are harvested during the entire season while mandarins are picked
irom October te March, Only small quaritities of both commodities

are harvested outside these ftime periods., The entire Mediterranean
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Areaz grows the fruits beczuse of the climetic conditions znd their
high profitability relative to other crops.

Figures 1.1 and 1.2 show produétion ¢f oranges and mandarins
in the Mediterranean Area from 1966/67 to 1977/78., Spain, Israel
and Morocco are graphed separately from the Rest of the Meditexranean
Area in the case of oranges. Spain and Morocco are graphed separately
in the case of marndarins. That is because of the significance of
these countries in the Mediterranean trade in each case. 4 "Rest
of the Mediterranean Area" was formed from the Mediterranean countries
that both grow and expori oranges or mandarins. Algeria, Bgypt,
Tunisia, Cyprus, Gaza, Lebanon, Turkey, Greece and ITtaly aze included
in this group.

During the period covered in the charts, the production of oranges
has not changed significantly in Spain, Israzel and Morocco but it has
followed an increasing trend for the Rest of the Mediterransan Area.
Spain has had the mest noticeable increasing trend for mandarin pro-
duction but both Moroceco and the Rest of the Mediterzanean Area also
show a similar trend.

World trade value fox fresh'oranges and mandarine ranks first
among all fruits and vegetables according o the latest FAO trade
figures (FAO, Trade Yearbook). The Mediterranean Area accounts for
75 percent of the total qﬁantity traded in the world and exports its
fresh produce almost exclusively to the Buropean markets, with less
than 5 percent on the average going to other countreis. It is only
at the beginming and end of the seéson that countries from other
geographical areas (primarily the Southern Hemisphere countries of

South Africa, Argentina and Brazil) compete in European markets.
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Those provide about 10 percent of totzl importe during the winter

seasor.

It is reasonable to assume that the Mediterranean supplying

countries and the European consuming countries form z "world" market,

Both areas are totally interdependent, Iack of supplies from the
Mediterrsnean Area in z season of poor weather conditions is not made
up by supplies from other producing areas because sufficient fruit
of similar quality does not exist in these areas. Likewise a year
of exceptionally good weather may create severe problems for Mediter-
ranean producers who cannot find slternative markets. In such cases
suppliers try to disposs of s greater propoxtion of their production
in thelr national markets or fo export to more distant markets. Both
solutions have not prevented international prices from falling in
seasons of a large crop.

International prices in European markets reflect seasonal or
short term variatlons in exportis, mainly dué to weather conditions,
and long term trends caused by the overall supply and demand situation

in the Ares.

1.2 Recent ftrade trends and genersl ocutlock

1.2.1 Mediterranean exporting countries

Total orange and mandarin exports from the Mediierranean Area
are shown in Figure 1.3. Oranges followed an upward trend until
19?2/?3 and then began to decline. A persistent increasing expori
trend is apparent for mandarins.

Spain, Israel and Morocco are the leading exporting countries

in the Area. Figures 1.4 and 1.5 show thelr export shares with respect
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to total Mediterranean orange and mandarin exporis. For oranges
a decreaging share is gpparent fer Spain. However, Spain still
remalns the leading experter, followed by Israel, with an average
share around 22 percent but with substantizl annual fluctuations due
to good or bad productive years., More or less the same has happened
to Morocco with a 17 percent share. The Rest of the Mediterranean
countries have been exporting around 27 percent of the total for most
of the period with a tendency for an increase in their share in recent
yesrs.

In the case of mandarins Spain has been steadily increasing
its share to roughly 70 percent, tc the detriment of both Morocco
and the Rest of the Mediterranean Area.

Spain, Morocco and Israel collectively have accoumted for around
75 percent of total Mediterranean orange exports on the average and
the former iwo countries have increased their combined mandarin
export share from around 70 to réughly G0 percent.

Market allocation for Spzain, Israel and Morocco has been influ-
enced by thelr geographical location, historical trade linkages,
texiff barriers or preferences and marketing decision making siruc-
ture, Thus Spain benefits from being geographically close to the
majoz.importing countries, France and Germany. Mest of the exporis
to these countries are trucked with two to five days the normal
delivery time. Israel and Morocco need to ship their exports by boat.
This means ¢l transportation introduces some inflexibility in their
decisions and a greater lapse of time between packing and distribution

through wheoleszle markets.
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Israel and Moroccce have had sirong ties with England znd France,
respectively. These have affected thelr trade, either by creating
sound chammels of distribution aé in the case of Israel in England,
cr via tariff advantages granted by France to its previous colony,
Morocco,

The mest important Eurcpean consuming countries have set tariffs
for both oranges and mandaring but with the exception of the European
Community these have been at low levels., Lack of internal production
is the main reason for low tariffs in most cases. The Euro?ean Community
has & high tariff {to protect Italian producers. The European Community
has a common external tariff system but has established pxefereﬁtial
taxriff levels for individual Meditervanean exporters.

Producer market allocation decisions are affected by marketing
structure in each exporting country. Israel and Morocco have Marketing
Boards with complete conirol over exportis, whereas Spain has & decentral-
ised system. However the Spanish system has become more regulated in
recent years in order 1o deal with the European Community's tarifdf
system, Siﬁce 1972 Spain has had a regulatory committee whose main
objeciive is te¢ limit Spanish exports if prices fall to low le%els
in the Burcpean Community. The setiing of guality export standards
and promoting Spanish oranges and mandarins in Europeaﬁ markets are
its other aciivities.

Italy is the second largest producer of oranges in the Mediter~ i: = &% &

ranean Area Dut its exports have remained at a low level, accounting

=
s

for less than 5 percent of total Mediterranean orange exports. Its
varietal production, which 1s dominated by Blood and White orange types,

is not well accepted in European markets and provides probably the most

S
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important reason for its low export activity. Although Italy has
enjoyed the tariff advantages of membership of the Buropean Community
its exporils are primarily sent outside to Austria, Switzerland and
the Scandinavian countries.

Greece, Bgypt, Cyprus, Tunisia, Algeria, Turkey and Libano com-
prise the rest of the Mediterzanean exporting countries. The market
shares of each has been under 5 percent of the total orange and mandax-
in exporis in the Mediterranean Area during the last decade, Some
countrles like Greece and Egypt have been expanding their exports where-
as Algeria has decreased in significance since becoming an independent
country.

1.2.2 3Buropean imporiing countries

Buropean countries are almost the exclusive importers of cranges
and mandarins from the Mediterranean Area. Western and Eastern
Buropean marketis have distinct characteristics, differentiating a
capitalist from a socialist economy. In Western Europe the European
Community (¥C) members and the rest of the countries have followed
different importing policies. The Buropean Community has enlazged
its membership from its original 6, to § countries. The founder
members were: Germany, France, Italy, Holland, Belgium and Luxembourg.
Great Briitain, Ireland and Denmaxk are the new members. Sweden,
Norway, Finland, Switzerlend, and Austria comprise the other Western
Europear consuming countries.

In this study the consuming countries are divided into groups
in which importing policy has been relatively homogeneous from 1966/67
to 1975/76. Importing markets were divided into 5 groups: 1) the 6

original Buropean Community members, 2) the 3 new BEuropean Community
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members, 3) the rest of the Western European countries, 4) the East
Buropean countries and, 5) countries from outside Euwrope that import
from the Mediterranean Ares,
In Figure 1.6 the relative significance and share of each gToUp
for cranges imported from the Mediterranean Arez is given. The 6
original EC members are by far the leading group. With the excepiion
of Bastern Europe, all the groups have not significantly changed
their relative share over the period. The East European éountries,
with low consumption per capita, have been increasing their share of
imports from the Area and galning importance with respect to other groups.
The enlarged European Community of 9 members accounis for 60 percent of
the totel imports irom.the Mediterranean Area. At the other extreme,
-non~European countries have been importing around 5 percent of the
total exports from the 4Area. For mandarins {Figure 1,7) the difference
between the original EC and the rest is even more pronounced. Import
shares for all economic groups have been constant. Non-Buropean
countries are not represented because they have not zccounted for 1.5
percent of total mandarin Mediterranean-exports in any year. The
enlarged EC accounts for more than 80 perxcent of total mandaxiﬁ exports.
Similar invormation for both orange and mandarin import shares
by individual countries is given in Figures 1.8 and 1.9. Only
countries with a share greater than 5 percent have been graphed.
The United Xingdom and Ireland axe aggregated because they were jointly
reported in the statistical sources employed. Germany and France are the
two most impéxtant importers with very similar import shares. The United

Kingdom plus. Ireland and Holland also have similar shares. Relative
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shares among these leading countries have not changed substantially
g

over the period.

1.3 Main factors affecting consuming patterns and their implications
for production and irade

In the long run the preferences of European consumers have been
the most important determinant of trade. Their tastes have been
constantly changing during the last 30 years. From consuming oranges
oZ the Blood type with a high juice content and red flegh they switched
to sweet seedless orange varieties and more recently to mandarins,
which combine seedless sweet characteristics with a loocse gasy-to-
peel skin,

Changes in consumer preferences have had a direct influence
orn inteinational market prices, on farmers’ prices and their planting
decisions. Marketing Boards have had a tendency to standardize
rroduction more than the decentralized Spanish system where a greatex
varietal diversity has existed. Planting decisions are particularly
important because an investment decision extending for a period of
over 20 years ahead is involved. The kind of variety selected also
determines whether production is to be dedicated mainly to fresh
consumption or processed julces.

Consumers' tastes vary from country to country with consumption
Primarily depending on the time of the day when the fruit is +aken,
the segment of the population consuming the fruit, the image and
attributes that consumers recognize and overall quality,

"Juiciness" and "healthiness" have been the two mesi important
attributes determining consumers atiitudes towards oranges. Increasing

imports of citrus juices in European markets with a stagnant market
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Tor fresh oranges and an increasing preference for fresh mandarins

seem to indicate the existence éf a substitution effect among different
varieties and juices. Spain and Morocco have dedicated more effort
to the improvement of +their mandarin production to cope with these
trends and Israel has emphasized juice production and alternative
fruits such as grapefruit. CGrapefruii exports from the Mediterranean
Area, however, still represent less than 10 percent of the amount of
orange and mandarin exports from the Area,

The main exporiing countries have been devoting a greater part
oI their marketing budget for promotional activities, Extensive use

of television advertising in critical periods is common practice with

- emphasis on health and vitamin C content and on the fact that the

fruit spends only a few days from picking until it reaches the market.

Reliable and standard quality has been a constani desire by
consumers and a constant problem for suppliers who see the quality of
their fruit changing each season according to weather conditions.

In order to cope with this problem, exporters have tried to be more
strict in controlling quality by not allowing exports of substgndaxd
fruit. BFach country has created brand names ithrough which consumers
can identify quality and upon which they can rely from season to
season,

The spread of supermarket chains in European countries and con-
sequently consumers' expectaiion of quality standards and price has
had a definiie impact on exporters. Neat produce presentation,
regular supplies and high gquality are normal requirements in these

market outlets,
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The total marketing period of 9 months for the "winier” season
can be divided into three quarters. Each has unigque consumption
peculiarities and price fluctuations. Varieties are normally har-
vested during a span of three to four months. Planting diversifica-
tion tries to avoid the effects of having all production locked into
a particular quarter as well as trying to minimize the frost damage

that might occur at different times during the season.

1.4 Long and short run problems for Mediterranean exporiing countries

Oranges and mandarins are perennial plants with a long productive
cycle. Their main feature is that once a tree is planted it remains
in produetion for many years. At least ten years are necessary ioxr
the plant to reach full production., ILong run market predictions
are essential elements for individual farmers or countries involved
in these crops in order to plan ahead and to estimate investment
returns. For Spain this need is even more indispensable for the
next iew years since az large amount of hectares are going to become
irrigated as a result of diverting the headwaters of the river Tajo
to the Southeast,

Market prices in competitive European markets are interrelated
and basically the result of the demand and supply situation. Mediter-
ranean exporting countries are concerned about future market prices and
their determinants. During the last few years fears have risen among
Mediterranean countries that oversupply will be & threat in the near
future., It is believed that consumption is stagnant while supply is

constantly rising.
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4 petter knowledge of this potential problem is a great rele-
vance for the Arez. If the problem is real then exporters would wish
to know ithe amount of produce thét European markeis might consume
in the future at prices not too.low for their profit expectations.
If market saturation is going to be a common trend in the future,
Mediterranean countries will be interested in knowing how to zllocate
in the short run among different European markets and the gquantity they
might need tc divert to other geographical areas in order to preserve
prices in Europe,

Oranges and mandarins have been analyzed together in this study
because Spanish farmers consider the two fruits as close investment

alternatives when they plant their trees.

1.5 Qbjectives

In order to have a better analyticsl insight intc the market
the main factors affecting supply, exports, imports, international
market prices and the relationship between international and farmers
prices in exporting couniries musi be determined. Therefore the

otjectives of the anaiysis are the following,

1) To analyze the main factors affecting supply of oranges
and mandarins in the Mediterranean Area.

2) To determine the relationship between supply and exports
for both oranges and mandarins in the Mediterranean Area.

3) To evaluate the impact thet the European Community tariff
policy has had on orange and mandarin prices in the Community
and in other Buropean markets.

4) To establish the elements that determine orange and mandarin
imports in Western and Eastern Buropean countries,

5% To explain relationships between international and farmers'
Prices at 2 national level.
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6) To provide a guantitative framework for supply, exportis,
imports and prices for oranges and mandarins from the Mediter-

ranean Area which could be used for policy analysis.
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CHAFTER IT

SUPFLY OF ORANGES AND MANDARINS IN THE MEDITERRANEAN AREA:
STRUCTURAL AND ANALYTICAL FOUNDATIONS

2.1 Geographical and Socioeconomic Characteristics

opanish, Israel and Moroccan orange exporis are studied sep-

arately from other Mediterranean countries because of their importance

in total orange exports from the Mediterranean Area. In the case of
mandarins only Spain and Morocco were selected for the same reason.
A "Rest of the Mediterranean Area" was used for other Mediterranean
countries in each case,

2.1.1 Spain

Oranges and mandarins are found in Spain mainly along the Med-
iterranean coast and the Andalousian provinces since these regions
have favorable climatic conditions. The most important factors are
& comparatively low probability of frost, adequate daily temperature
and temperature variation, and availability of sufficient irrigation
water. A4All the orchards need to be irxigated due to insufficient

total precipitation and poor distribution of rain throughout the year.

Rain mainly falls between September and April. Most of the irrigation

is done by.canal with water coming primzsrily from private wells and
also from public irrigation channels. Spain has the largest frost
risgk of all Mediterranean orange exporters.

Valencia, Castelldn and alicante in the Levante or Southeast
region are the three most important provinces with around 75 and 95

pexcent of total Spanish production of oranges and mandarins,

20
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respectively. Valencis has more than half the total planted area
for each commodity. Significant future crop expansion is not expected
because agricultural land is being absorbed in the iraditional citrus
greas by industrial, urban and tourist use. These activities pay
higher prices for the land than agriculture. However, new irrigated
land will be available as z result of diversion of water from the Tajo
river to the Southeast part of Spain and this could lead to expansion
in the near future.

A large number of orange and mandaxin varieties exist. Informa-
tion on about 25 varieties has been reported in the Spanish Agricultural
tatistical Yearbook {Anuaric de Esta,distica Agraria). In this study,
orange and mandarin varieties were aggregated into 8 and 3 groups, respec-
tively. Aggregation was periormed by taking into considerstion similari-

ties among varietlies as well as restrictions impesed by available data.
In general, the greatest possible disaggregation was maintained in
Tforming the gfoups.
Table 2.1 shows the groups analyzed and the varieties included
in each group. Bitter oranges were excluded because of their small
overall impeortance. Their production is localiged in Seville frovince
ané their end use is specialized for marmalade products. In this
thesis, whenever a Spanish varietal nsme is mentioned it refers to
the group's name defined in Table 2.1 unless otherwise specified.
Fresh consumption is the main end use of oranges and mandarins
in Spain. Varieties that are not acceptéble in the market because
of changes of consumers' tastes, produce of low guality and un-export-

able surpluses in seasons of excess supply are the reasons why fruit



22

27e] BTOUSTEL ‘eudsp

vIolan) ‘unuop eutnduvg ‘exdueg TeAey
‘TTTeuIndues ‘Teap BUInBuEBg ‘BpUOPSY BUINIUBRG

BISNOOBY ‘BUBTTELSE ‘eIsusps)
BUBTLENTEG

SOPEPSTIBA SBIMQ ‘eunwo) ‘BIPIBL Unuwop
‘ugroeysy erpel unuop ‘vuexdwe] unuwop ‘Tetaadur

91 BTSABY ‘UOSWOY], PUE U0RIUTyUSEN mﬂowmz

BUTTOABN

BUTHTTM ‘Unuo)) BUTIBPUBY
TeaXUO) *‘TBACI) ‘SoTnUSUWSTS *BUT] BUTRUSWST ]

BUNS}RG

safuri) o1¥1

safueiI() pooTd

81 TUM 409735 IBYZD

BUBT)SNTEY

99 TUM UOWILO

oAy
BUTTOABY
sogueI)
SUTIEPURY I9YLQ
BUTIUBWST
BUNS}BG

ouepN ystuedg aTeyj Lq SOT}8TIBA pPapnToUT

auey ysIduy =,dnorn

pazireuy

sutrepury pue ssFuex) jo sdnoxn INIVIS T2 @Tq¥l



23
is diverted to industrial uses. Industrial consumption is only of
a residual character and usually accountis for about 10 percent of
total production,

The typical orcherd is small, especially in the Levante region
where it is around one hectare (2.47 acres). Small groves receive
garden—like attention difficuli to achieve in large commercial plant-
ations. Planting density is very high to ensure maximum use of the
small area and interplanting of cld and young ftrees is common practice;
The introduction of mechanization is difficult in such orchards. Most
of the owners have other activities which provide the bulk of their
income or at least provides their major occcupation.

Farmers enjoy total freedom to make decisions related o their
crchards in terms of varieties planted, management practices, harvesiing
periods and commercial transactions. The lack of centrazl guidance
has resulted in a great diversity of varieties produced. Farmers
have been able to minimize risks with respect to froest and market
fluctuations by cultivating varieties with different harvesting périods.
Table 2.2 indicates the approximale harvesting periocd for each of the
groups c¢efined in Table 2.1, Sometimes notable differences exist
between harvesting periods for varieties belonging to the same group.

2.1.2 Israel

Oranges and mandarin . production is primarily concentrated zalong
the Mediterranean coastal plain although there are some groves in
the desert areas of the interior. The coastal area has high humidity
throughout the year and the rainy =season extends from November to
Fabruary. Ail orchards aie irrigated since total rainfall is inade-

guate for plant regquirements. Water is pumped from wells and its
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scarclty has encouraged farmers to develop technigues such as sprinkler
irrigation, for iis use in the most efficient manner. ILack of water
is the mair physical impediment to future crop expansion but the desire
of the Ministry of Agriculture to diversify crop production is an
additional constraint. Frosts are generally of a lowsr Ifrequency
ané intensity than in Spain.

The Citrus Marketing Boaxd has exerted =z fundamental influence
onn the indusiry by regulaiing production and marketing of oranges and
other clirus crops. The Govermment and the growers are Iepxesehted
on the Board and its marketing policies have had a definitive impact
on farmers' decisions. Prices received by Iarmers reflect a pooled
price system that distributes revenue according io the time the fruit
is picked and by variety, size and quality. Payments are given in
installments throughout the season.

Shamouti is by far the leading variety as a result of high levels
of standardization in productive practices. Grapefruit has received
great attention as a plausible alternative crop. Valenciz, Washington
Navel and Clementine are other orange varieties cultivated but are
small in compaxison to the Shamouti,.

In the study, three varietal groups were formed for Israel:
1) Shamouti, 2) Late Oranges and, 3) "Other Oranges and Mandarins.' The
first group is composed of the variety Shamouti, the second is mainly com-
posed of Valencia but includes other varieties harvested late in the sea-
son and the third group is mestly composed of Navels but includes Clemen-

tines and remaining orange and mandarin varieties,
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Shemouti is mainly &z mid-season variety and 1s harvested from
December to March., Other varieties follow & similar schedule to
those given for Spain in Table 2.1 for the same varieties.

The greatest share of total Israel production goes into fresh
consumption but industrial use for Julce has at times amounied to
40 percent of the total crop. Industrial use receives greatez
emphasis in Israel than in the other Mediterranean countries but
always employs the lowest guality produce.

Orchards have achieved z high degree of mechanization in order
to compensate for high labor costs. Yields are ‘the highest in the
Mediterranean 4rea. Groves are both communally and privately owned
but the former mode of tenure is the more common. This kind of
organization favors the transmission and enforcement of policies
determined by the Citrus Marketing Board.

2.1.3 _Morocco

Oranges and mandarins are culiivated in scattered areas, from
the Mediterranean coast in the Northeast to the most southerly areas
on the Atlantic Coast arcund Agadir. Such varigtion of location is
due to the low risk of frost and the existence of a numberhof geo~
graphical areas with suitable conditions to grow oranges and mandarins,
However, the country can be partitioned into two major zones, the first
around Rabat, extending to the Mediterranean Coast and the second to
the south of Casablanca along the Atlanitic Coast and extending into
the interior.

Areas along the coast and in the Norih have greater precipitation
than those located in the South closer to the desert and in the inter-

ior. Rain mostly falls from Cctober to April or May all over the
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country. As in other Mediterranean countries, water is the mzin
limiting factor since the plants need to be irrigated because of
insufficient precipitation. New irrigation projectis have considerably

expanded the area planted, for example, irn Tadla where water is drawn

from the Omm er Rbia and there is potential for further increases
in the future.

The Gharb region on the Atlantic Coast between Rabat and Larache,
the Souss region on the southern Atlantic coastline around Agadir,
the Tadla region in the interior around Beni-Mellal and the Orientzl
region in the North along the Mediterranean Coast and around Bercane,
account for more than 80 percent of the toial area planted to oranges
and mandarins.

A large number of orange and mandarin varieties are cultivated.

VHowe%er, only two groups are identified in this study, "Oranges" and
"Mandarins," because of the lack of annual data by variety. Exports
of fresh fruii dominate with marginal and low quality produce going
for industrial use and for intermal fresh consumption.

The Govermment has exercised a great deal of control on farmers
by not allowing exports of certain outmoded varieties to Buropean
markets, subsidizing the uprooting of plants and by providing technical
services.

The 0.C.E. (0ffice de Commercialisation et d'Exportation) is a
Marketing Board which controls all exports and fixes the prices
received by farmers. The 0.C.E. signs contracts with farmers desiring
to export their production. Farmers receive part-payment when the
contract is signed in accordance with total expecied exportable

production. Further payment is made when the crop is harvested and
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finally at the end of the season. Half of total profits on trading
in each season is taken by the 0.C.E. and the other half is distri-
buted to farmers. Recent policy, based on future export market ex-
pectations, has tended to encourage planiings of three varieties;
Clementines, Navels and late Oranges for the early, mid and late
harvesting seasons respectively.

Harvesting pefiods vary slightly from the cnes in Spain since
maturity is reached somewhat esarlier.

2.1.,4 Rest of the Mediterranean Area

The remainder of the Mediterranean exporting countries have
been studied together either because of lack of data for a particular
country or its minor impact on total exports from the Area.

Italy, Greece, Turkey, Lebanon, Egypt, Cyprus, Lybia, Algeria
and Tunisia are included in the group. 411 of these have ocrchards
along their Mediterranean coastlineé. They have similar climato-
logical characteristics to the countries described zbove and their
orchards also require irrigation.

In general, the varieties of oranges and mandarins produced
are similar to the ones described for the ihree leading exporting
countries but in some cases (for example, Italy) adjustment towards
improved varieties has not ocurred at the same rate as in those coun-
tries. Oranges and mandarins were neglected in Algeria after the
granting of independence from France and a large proportion of total
production in Greece has been dedicated to juices,

A diverse range of Governmental marketing and production arrange-
ments exist in these countries, from full regulatory marketing boards

t0 a total absence of central intervention.



2.2 Analytical Approach

2.2.1 Yield Eesponse

2.2,1.1 Yield Profile andg Other Factors Affecting Yields

Both oranges and mandarins are derived from perennial plants.
‘Perennials are primarily characterized by a life cycle of more than
two years although usually it extends beyond this period and in some
cases for as much as one hundred years or more. What basically
distinguishes perennials is a four-stage productive profile; first
they remain unproductive, then yields increase, in the third stage
they remain at peak production and finally yields decrease towards
zero productivity again.

Oranges and mandarins follow this general yield pattern but
the mumber of years spent in each stage varies with climate, variety,
s0il, and cultural_practices. In the case of oranges, the mosi appro-
priate climates are the subtropical climates ranging between 300 and
40° north and south of the Equator.

The Mediterranean Area and Californiaz belong to this climatic
belt. Rausser (1971) compiled date on yield by age of tree ;ox Navel
and Valencia orange varieties in California. In his study both vazr-
leties were observed to have similar yield trends. The average pro-
file of the two varieties indicates that the first two years are un-
productive, in the third year, production reaches over 25 percent of
peak level, around 75 pexcent is achieved the seventh year, full
production is maintained between the 13th and the 16th years, and
irom then on ylelds decrease slowly to around 50 percent of peak:

production when the tree reaches 60 years of age.
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Factors affecting yields can be divided into long and short run.
Physical and management factors primarily determine yields in the long
run whereas the weather has é greater impact in any pariticular sesson.

Age 1s the most important physical factor because the great
productive variability that exists across the life cycle of the
plant. Scil depth determines the sigze of the root surface which
is directly related to the bearing surface. - Soil fertility and its
ability to hold moisture have a major impact on yields. Density of
planting can have a negative effect if it is too high, as happens
in many instances. Yield differences exist among varieties and the
combination of a particular variety and rootstock. Management and
cultural practices include the use of pesticides, insecticides,
fertilizers and operations like irrigation and pruning. 4 good
irrigation program during the season is crucial in the Mediterranean
Area to compensate for the lack of precipitation in certain periods
of the yeax.

Rainfall and temperature aie the two main weather factors.

Their effects are primarily manifested through the level of soil
moisture which, under normal climatclogical conditions, is the most
relevant determinant of yield response (Parvin, 1970). Koo {(1969)
indicates that an optimum balance of soil moisture with respect to
water holding capacity might be the best indicator of the need for
extra irrigation. This could be calculated through evapotranspiration
scales based on rain and temperature.

Oranges and mandarins do not grow constantly throughout the
season. They have active and dormant periods linked to climate.

They enter a dormant period to protect themselves against unfavorable
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climatic conditions, A minimum temperature and humidity is needed
for them to grow and if these are not met, the plant remains inactive.
In the Mediterranean Arezs the trees are dormant in the winter season
Tor two to four months. Once climatological conditions remain favor-
able for a sufficient period the plants react by developing buds
and blossoming. ZBlossoms develop in the spring, usually from three
to five months after the winter solstice depending on weather condi-
tions and other physical and cultursl factors.

There is a period around two months after blossoming when the
tree retains only the fruit that it is able to support and sheds the
rest., This is called the "June drop" because of the month duxing
which it primarily occurs. High temperatures and low rainfall in
May and June increase the size of the "drop.”

2.2.1.2 Previous Models

Several researchers have used econometric models to study the
influence of some of the factors mentioned above under circumstances
similar to those in the Mediterranean Area, Some of the models dealing
with actual macroclimatic conditions (not those of a controlled environ-
ment) have been useful in helping select factors to consideé. Jones and
Cree (1965) analyzed yields of Washington Navels in Californis, reaching
the conclusion that high temperatures in May-June, which affect the
"June drop," have the mosi adverse effects. Kuznets (1950) specified
the following weather variables for oranges in California: number
of entirely cloudy days during December 16 to February 15 (the
period preceding bloom), average temperature from February 15 until
March 15 (period of pesk bloom), and avarage maximum temperature

between the 46th and 75th day after bloom. Kuznets et al., (1950),
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in & different study, uses similar wvariables but splits the last

one into two periods., Rausser (1971) experiments with different
specifications of Navel and Valencia yield eguations which include
variables to reflect age structure, moderate and intense frost
periods, meximum temperatures during May and June, and toial rainfall
in March and April.

2.2.1.3 Critical Factors and Periods in the Mediterransan
Area

In this section, only Spain, Israel and Morocco are discussed
among all the Mediierranean couniries because they are the only
countries where yields will be studied.

The significance and intensity of factors that affect yields
are difficult to generalize for large geographical areas. Some of
them, for example Ifrost damsge, should be analyred on a regional
or county level i1f possible to produce the most meaningful resulis.
The scope of this study prevents such detail. Countries are adopted
as the geographical unit o be analyzed and some adjustments will be
introduced to account for regional differences.

The age structure of the orchards has an impact on yields, but
this influence is unlikely to be homogeneous over the whole Area be-
cause of differences in varietles and diverse geographical and cul-
tural practiées.

Cﬁltural and managerial practices differ among countries in the
Mediterranean Ares but they reflect a long period of adjustment to
optimum practices given physical and other restrictions in any
particular country. Gradual changes in practices are difficult to

include in a regression analysis,
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In & single season the weather provides the main source of g
variations. It is this element which needs to be analyzed with care |
for each country., Frosts ha%e the strongest negative influence.

There are two periods when frosts can have a damaging affect, either
during the blooming period, in which case the consequences will be
felt during the next cropping season, or during the ripening period,
especially during December to February. The first kind of frost is
not as dangerous as the second because the plant is usually able

to reestablish a physiological balance and *o partially compensate
for the loss, The second kind of frost exerts a more damaging effect.
The duration of the frost is as important as the minimum temperature
reached when frost occurs. Spain has the greatest frost hazarg,
Israel suffers from a bad frost every six or seven years. Moroceo
has a very low frost risk but the Neorth is more exposed 1o this kind
of hamard.

Extreme high temperatures can create problems, but are not common
in Spain, If they occur their duration is usually limited and.can
usuatlly be offset by timed irrigation. Moroccan orchards are subject
to severe periods of heat that can be aggravated by strong winds
(the Sirocco) coming from the Sahara desert.

During the season a lack of precipitation is offset by irrigation.
Spain end Morocco have generally had enough water resources availsble
during acute water shortages. Israel has been more restricted in
its water resources., The most water is reguired during March and
April, the blooming period, but during the early fall it has been
noticed that abundant precipitation exerts a beneficial effect

(Gonzalez-Sicilia, 1960). The plant's photosynthetic activity is
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increased by cleaning the dust which accumulates on the leaves
during the summer. An increase in yields results.

2.2.2 Acreage Hesponse

2.2.2.1 Farming Decisions

Planting is the most crucizl decision the farmer makes. This
is because of the number of years that the land is to be commitied
and the diverse economic conditions that might result from the cholce
of a pariicular variety. Oranges and mandarins are considered to
be the most profitable crop alternatives in areas where water is
avallable for irrigation and benefit from the moderate Mediterranean
climate, for example in the case of the Southeasi coastal regiog,in
Spain (Maass et al., 1978). |

Given that appropriate physical and climatological conditions
exist, the variety to be planted needs to be selected. Although
oranges and mandarins can be productive for many years, their pro-
fitable marketing period might be considerably shorter. This is
due to the fact that varieties can become "obsolete" in the market
-quicker than their physical profile might indicate because of the
continous change in consumer preferences. A sharp decline in market
price occurs for those varieties that do not fulfill consumer require-
ments. Thus, it is importent to differentiate between physical and
marketing decay._ The first is generally longer than the second.
Physical decay occurs when yields diminish with respect to max-
imum potentizl production. Marketing decay reinforces physical
decay and is the period when both effects, decreasing yields and low
prices, occur. Marketing decay Will affect farmers' expectations about

Tuture returns and the profitable life span of the plant.




35

Planting density needs tc be chosen and has an influence on
yields. This decision is determined to a great degree by labor
praciices and the extent of meéhanization. Optimal patierms with
respect to existing local conditions are usually found in areas where
oranges and mandarins have been grown for a long period of time and
where the farmers follow well established practices.

Uprooting or removal is probably the second most important
decision to be made. It is stimulated by the absclute level of re-
turns, or their level in comparison to other varieties. Expectations
about future prospects for other varieties can be of as much influence
as current returns. Marketing decay and profitable life expectancy
are therefore both elements that influence this decision., Catastrophes
like severe Irosts and disease, can alsc have a forceful impact on the
decision to remove agn existing variety.

Plantings and removals affect the area planted to any particular
variety. Removals could be followed by replacements of the same
variety or plantings of a new varielty. Actual abandomment is usually
not practiced in the Mediterranean Area because land usually has too
high a2 value to remain idle.

There are many other decisions that the farmer must make but
in terms of area response these are not as important as ‘the ones
mentioned above,

2.2.2.2 HNerlovian Models and Their Application to Perennial

Plants
Nerlove's work (1958) has had a major effect on studies of
perennial supply. It provided a dynamic interpreistion for Hicks'

definition of the elasticity of a particular person's expectations

R
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of the price of a commodity x as the ratio of the Proportional rise
in expected future prices of % to the proportional rise in its current
rrice (Hicks, 1946),

This can be expressed by the following formula

where, Px and Px are the Price and expected price, respectively,

¥

Tor commodity =x. This elasticity tries to express the link-
age be%ﬁeen the continuous evolvement of expected and actual
Frices,

The rationale behind Nerlove's model is that farmers make invest-
ments based on particular Llong-run expectations. These expectations
are continously evaluated each season bty comparing expected and actusl
values. New expected values continously emerge,

By defining P; as the long-run "normal” price, Nerlove's moﬁel
states that expected "normal * Price in time period t is equal to last
Pericd's expected "normal Drice plus an adjustment factor‘which is pro-
portional to the difference between last Period's actual and expected
"normal” price, or in algebraic terms as

* *

P, = p + g Ip P
x,t  Tx,t-l gL x,t-1 7 Tx,t-1-"

£ is termed the coefficient of expectations (Nerlove, 19587,

Whenever this approach is applied to perennizl supply response,

it should be borne in mind that expected "normal" prices should be
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The same applies if quantity is replaced by area. Total
area is sometimes broken down into different components, for ex-
ample, plantings, beasring acreage and removals. In all of these
cases, the same productive adjustment protlems occur and Nerlove's
formuisticne zre therefore of doubtful use.

2.2.2.3 A Review of Belsvant Area Response Models

Perennizl supply studles, while not scarce in the literatuxe,
are not as abundant as situdies for annual plants. They cover a wide
range of tropical and subtropical commediiles, especially for the
former where cocoa, coffee, rubber and tea have received a great
deal of attention,

Previocus studies for perennial crops have used different approaches
to analyze final production. The development of supply theory and the
amount of data available have been the main constraints to refinement.

Total guantity produced is the dependent variable for a great num-
ber of econometric studies, Whenever possiblie, production is disaggre-
gated and analyzed by various components. Separate analysis of area
and yield response is a further refinement. Plantings and removals
have been studied separately if data were availzble and somefimes
bearing and non-bearing irees have been treated independently.
Abandonments, if applicable, have been specified as a separate
equation.

Studies exist at regional, national and world levels but most
focus on a single country as a natural aggregate in which farmers face
similar prices and agricultural policies. International models have

usually tried to capture ihe most important operating forces in the
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interrelated world markets and their implications for a particular
country, or a set of countries,

Among all the studies of.perennial plants, four deserve special
mention for their innovative contribution to the field.

Bateman (1965, 1969 ) extensively studied cocoa in Ghana and
derived several models to deal with perennial supply response. .He
assumed that farmers invest with the idea of maximizing the present
discounted value of the future stream of net returns and concluded
that expected discounted prices are the main determinent of plantings.

The maih shortecomings of the approach is the extensive use of
Nerlovian adjustment for expected and observable values which, as
argued above, is inappropriate for perennial plants,

4 supply response model for perennial crops was formulated by
French and Matthews (1971). They defined separate structural equations
for desired production, desired bearing acreage, plantings, removals
and yields. A partial adjustment relationship is specified between
expected and actual plantings., This model, although attractive in
both theory and scope, results in cumbersome formulations with limited
usefulness for empirical studies. In order to achieve more usable
specifications and to interpret all the expected variables contairned
in the model many assumptions need to be made. In the Process the
final forms generally bear little resemblance o the original speci-
fications. Also Nerlovian adjustment is applied in the planting
eguation.

Wickens and Greenfield (1973) studied coffee for Brazil. Dissat-
isfiled with Nerlove's approach for perennial Plants, they disaggregated

total output into two decisions: the investment or long-run decision
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and the harvesting or short-run decision. An investment function is
derived by maximizing expected discounted net revenue subject to the
constraints imposed by the production function. As a result, they
obtain a function for plantings which is dependent on expected dis-
counted net revenue. Finally, expected discounted net revenue is
calculated as a distributed lag of current and past prices. Theixr
estimated eguation has total area Gependent on area and prices lagged
several periods. The final specification closely resembles the
Nerlovian models.

This model overcomes some of the criticisms of previous models.
Its main weakness is the considerable gap thai seems to exist between
thecretical development and empirical application. The lack of
suitable data forces the authors to simplify extremely their original
specification.

Oranges in Califormia and Arizona were studied by Rausser (1971).
Plantings, removals and yields were specified separately. The explan-
ation of both plantings and removals is based on the neoclassical
theory of investment. This model seems to better represent the ele-
ments involved in the investment process than any of the models men-
tioned above, Whether the neoclassical approach or other alternative
investment theories are the most suitable for perennial plants is not
clear.

2.2.2.4 The Application of Invesiment Theory to Perennial
Plents

Growing perennial plants has features common to other investment
processes where capital needs to be committed for several years,

Investment decisions are made bearing in mind long plarnning horizons.
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The time lag structure between plantings and removals, the'pro~. 
ductive cycle of the plant and the asset fixity involved can best be |
explained by capital and investment behaviocr theory.

Investment behavior has received a great deal of attention by
econometricians., Several theories have been developed and their
common starting point has been tc consider that net investment, or
the expansion of capital stock, occurs as z result of discrepancies

between actual and desired capital, for example

)

- - _ F ( L3 \
i, = K - X = K't-—l - K't--'l’

t T t-1

where 1 ~net investment, and

*
K and X

current and desired capital, respectively.

Treories differ when they try to specify desired capital (Elliot,

1973), There are four basic approaches,

1. The capacity utilization or accelerator theory postulates
that high levels of investment are assoclated with high rates

of output to capital.

2. The expected profit theory identifies expected profits as
the key determinant of investment.

3. The liguidity theory suggests that the intsrnal cash flow
of the firm, which determines the supply of funds, is the lim-
iting factor for future investments.

L, The neoclassical theory states that desired capiial is equal
to the value of output deflated by the price of capital services.
The price of capital services depends on the price of investment

goods, the cost of capital and the tax structure.




k2

An important characteristic of the debate on these theories has
been that different zuthors while trying to show the superiority of
one thecry over the other, have treated thenm as being mutually exclusive.

Numerous efforts have been made to demonstrate the advantages of
a particular theory but overall the results are so Tar inconclusive.
There is no clear empirical evidence from time series studies that
one theory consistently performs betiter than any other.

The four theories are not necessarily in conflict but stress
factors that might have different relevance or influence depending
on the investiment circumstances in each barticular case. In some
instances they may be complementazy.

In the current study the liquidity theory was disregarded be-
cause in some countries oranges and mandarins receive a great amount
of funds which are not derived Ffrom the farming sector but from
Govermmental agencies and external sources like the indusirial or
service sectors. The neoclassical approach relies on indicators such
as taxes and interest rates to measure the cost of capital services
which do not have a substantial impact on orange and mandsrin invest-
ment in the Mediterranean countries. t was therefore also disregarded.

An attempt was made to formulate and apply capacity utilization
and expected profiis theories., This choice was made based on the
opinion that these theories Jointly provide an appropriate framework
to analyze the elements that characterise investment behavior for
Perennial plants. Beth were developed as alternatives to the rigid
accelerator theory which propounds that investment is proportional
to changes in output. The xigid accelerator theory has been rejected J—

by empirical research.
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Expected profits have a straightforward meaning although when

observeble variables need to be introduced several alternatives are
possible. The capacity utilization concept has generated a wide range
of interpreitations. Technicz]l and economic capacity (whether an
engineering or a cost concept is employed ) rpresent itwo different
neasures of the same concept and according to Hickman (21957) there

is no qualitative dichotomy between them. Capacity should reflect
the long-run demand expectations of a firm or industry. Winston
(1977) in an attempt to define capacity at = micro and macro level
finds that the technical and econcmic versions might reach the same
conciusion as to optimal idling of capital,

The cencept of capacity utilization has been particularly useful
in cases where business cycles exist. Utilization of capacity is
usually defined as actual production over "optimum” capacity.

This concept could apply to perennial crops and verietiss which
have been regarded as highly profitable for many years, in either
developed or underdeveloped countries. The crops may cover vast
areas in comparison to other alternatives in a region, implying that
the crop has been broadly accepted by farmers. Suitable irrigated
land is the main constraint and there are close substitutes that
require similar investment patterns in the farming commuriity. Sub-
stitutes could be other perennial crops or varieties beilonging to the
game perennial crop.

The overall economic performance cf the perennial crop needs to
be regarded as favorable over the years by farmers and investors. The per-
ceived risk of experlencing low returns for the capital invesied over

a long time horizon is small,
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It is assumed that market prices refiect market forces such as  '
changing consumer habits, tastes, trade regulations, transporiation
costs, marketing services and the overall supply and demand situation.

Plantings and removals are the two mosi critical decisions that
farmers make., In any particular season the difference between plant-

ings and removals results in a net investment or change in capital

stock.

Removalis may be followed by itwo possible actions, the first is
replanting andé the second is idling or removal, without replanting.
Consequently

net investment = new plantings + replantings -~ removals without

replantings.

In the current case, and using Feldstein and Rothschild's term-
inology (1974), new plantings correspond to investment for expansion,
replantings to replacement and removals to scrapping.

From now on, new plantings plus replantings will simply be
called plantings and removals without replantings will be labeled
removals., That is to say that investment for expansion and ieplace»
ment will be affected by the same factors but these are different
from the ones affecting removals or scrapping. The final balance

can be wxritten
rnet investment = 7plantings - removals.

Although the capital stock should be specified by the physical
nmumber of trees, 1f it is assumed thai planting density has not changed

markedly over iime then area will be an accurate proxy. Net investi-
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ment each season can therefore be deitermined by caiculating the differ-

ence in total planted srea

i

: - = AP -
At A b B, 7 A g (2.1)
where A = total acreage planted,
&F = plantings,
A = removals, and
i = wvariety.

It 1s hypothesized that farmers determine investment (plantings)
based on two main considerations, by comparing expected profitability
among similar alternatives and by taking into consideration the "capa-
city utilization" of each variety or crop. Neither of these two factors
Tully determine investment and they might reinforce each other or have

opposite effects. This could be written for any particular variety as

A}{,-t = F (ﬂi,t ’ ﬂ;t p Uy, (2.2)
where Aﬁ = plantings for varisty L, |
ﬂ;' = expected profits for variety 1,
'rrz = expected profits for variety i,
Ul = capacity utilization factor for variety 1, and
i = 1, 2, 3, vens, b

4 plausible way to express the relationship between expecied
profits for different varieties is in terms of the ratic betweern a
particular variety and an average of all other varieties. ZEy doing sc
it is assumed that farmers do not necessarily invest only in a leading
variety with the greatest expected profiis but instead may diversify

thelr investment into varieties that are considered to have greater
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expected profits than the average or "normal" expected profit. This couldf _*T””'

very well reflect the manner by which farmers diversify against future uﬁ;
known market prices because of changes in consumer preferences and the pos- %
sibility of physical disasiers such as frost and disease. Thus, formula

{2.2) becomes

%
)
P L o .
M0 T (3 . v Uy ) (2.3)
. m,
1=1 1,t/n

Expected profits can be reexpressed in terms of expectations of

the three most important components, prices, yields and costs

% * * *

G S A (2.4)
where Yi = expected yields for variety 1,
C; = expected costs fox #axiety i, and
P? = expected prices for variety 1.

Tt is assumed that in the same physical and economic environment

expected yields and costs are very similar for all verieties

Y* = Y* = Y* = = Y* 3
1 = 2 = 3 = = n’ ang
(2.5)
C'* ~ c* ~ C* e s e~ C*
1 - T2 - 73 7 B
Taking into consideration formulas (2.4) and (2.5), formula
(2.3) can be transformed into
*
P Pl 1
— © v—r ! e N m——
Al,t = By ( n o, ! Ul,t ) (2.6)
L P
2 i,vw/n
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Expected prices are formed on the basis of past price

=

rn

-x-
i,0 ° Ts ( itk ), (2.7)

and K = 1,2,3, " -, m,

The utilization factor has been usually defined as the ratio of
output to capital. If total capital stock reflects demand expeci~
ations in the long-run, output is the response to demand conditions

in the short-run with all the inflexibilities and peculiarities that

an indusfry or enterprise has to face in terms of time adjustments
and its ability to react in an environment of scarce resources,

In the case of perennial plants the "long-run” could be related
to the full productive life span of the plant and the short-run to
the lag between planting and when the plant begins to bear. Once the
plant starts to produce, it is assumed that other productive inputs
or managerial care are not affected by product market prices. Capital
can be represented by the capital stock of plants or total area planted
for each particular variety and outpui will be closely related to

the bearing area

b
A bk
Ui s = MI_L__&__.s (2.8)
’ i,t-k
where AE = bearing area for variety i .

Substituting (2.7) and (2.8) into (2.68) yields

b
i A
1,t-k -k .
2 = F, (L , L ), (2.9)
1,t 6 = A
“t=k 1,t-k
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where

b
E. A
A . = e PR __.i-_’i"’._lf__ + ¢ Ltk (2.10)
1, ‘
Pik Atk

where b>Cand c >0 .

The same utilization concept it assumed to influence removals
but it is measured in a different manner. If high ratios of hearing
area to total area are an incentive for farmers to plant, it can be
argued that a high ratic of area with o0ld plants to total area is an

incentive for removal. ERemovals can be formwlated as

4 4 = F (D.l,_t), (2.11)
where Di = capacity disutilization factor for variety i,
and in explicit form for variety 1
o
A
£, 0= date -K}-’—JE‘—IE, (2.12)
Ly b l,t-—k
where A; = cold bearing area for variety 1,

and & > 0.




CHAPTER III

SUPPLY OF ORANGES AND MAKDARINS IN THE
MEDITERRANEAN AREA: EMPIRICAL FINDINGS
Preamble
Separate area and yield response analyses have been performed
to study supply whenever possible. Total supply was analyzed 1f data
were not available on area. This was the case for part of the Israeli
supply and total supply from the "Rest of the Mediterranean Area."”
As a norm thvoughout the empirical analyses, the coefficient
of multiple determination (RZ), the Durbin-Watson statistic (d) fox
serial autocorrelation and the standard errors of the estimates
(in paxenthesis) are reported. Whenever the Durbin-Watson d staiis-
tic has inconclusive values, no attempt 1s made to use an alternative
statistiéal test for autocorrelation.
There will be no specific comments made about the level of signi-
ficance of the t-values of the coefficients since only the "“true" model

. 1
is reporied but not other specifications which were tried.”

3.1 Acreage response analyses

3.1.1. Spain

Spain has diverse produciion of both. cranges and mandarins.
The greatest disaggregation attainable has been used in the applic-

ation of the theoretical concepts explained in Chapter II. DMcre

1 For further detalls about the significance of ihe t-values, See

T.D. Wallace, "Pretest Estimation in Regression: A Survey," American
Journal of Agriculture Bconomics, 59 {August 1977): 431-443; and

G.S, Maddala, Econometrics, {N,Y.: McGraw-Hill Book Co., 1977), 122:123.

50
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detz were available for some varieties in this country than in Israel
and Morocco, Therefore the theoretical analysis could be iested more
thoroughly in Spain. Data, data sources, and the derivation of daia
are described in detail in Appendix A-1., In this chapter discussion
will be 1imited to & description and explanation of the main courses
of action and empirical results.

Data were available for the seasons 1964/65 to 1575/76. For
five of the groups of varieties described in Table 2.1, all the nec-
cessary information about area and prices existed vig. Satsuma,
Clementine, Navel, Blood Orange and late Oranges. These five var-
ieties accounted for around 75 percent of the total orange and man-
darin areag in 1975/?6. For the rest of the varieties either infor-
mation about axeé by age groups, or about prices did not exist or
was incomplete.

In the season 1969/?0 the Agricultural Statistical Yearbook
(anvario de Estadfstica Agreria) changed its methods for reporting var-
teties. Those varieties that were not separately reportied bvefore 1969/70
were inciuded in a general group called "Other Oranges.” Therefore for
the main varieties the entize period from 1964/65 to 1975/76 could be
used but for many others only 1969/?0 to 19?5/76 existed., Consegquently
the analysis of each was performed in a different manner.

Tn Table A.1.1 a sharp increase in the total area of Szatsuma,
Clementine and Naveline is apparent. Common Mandarin, Blood Orange
and Common White Oranges show a clear downtrend. Navel, late Oranges
and Salustiana have increased their area at a slow rate while Othex
Select White oranges show the opposite trend. Total area dedicated to

mandarins has increased at a much faster rate than total orange area.
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Three censuses for oranges and mandarins have been published
in Spain during the period 1964 /65 1o 1975/76. Two were carried out
by the National Syndicate Iox Ffuits and Horticuliural Products
(Sindicato Nacional de Frutosy Productos Horticolas) and one by
the Ministry of Agriculiure. The latter was the most accuraie of the
three because it was done by serial photography and intercropping
patterns were asccounted for in a different manner from the other two
censuses. In order 1o achleve & homogeneous series the two censuses
of the Syndicatie were selected. They provided the advantage of
giving two measurements with the same age structure which provided a
nase to calculate the rest of the years. For the Tirst census
corrections made by Romero (1969) were taken into considexation.
‘Seasonal areas ol age groups for plants between 7 and 14 years old
and greater than 14 years old were ealculated for the five main
varieties using a method described in Appendix A-1.

Farmers sell most of their production foxr fresh consumption but
the percentage varies with different varieties. After middlemen
have performed the necessaly processes of grading and packing
the oranges and mandarins, produce unsuitable for the fresh market
goes into industrizl uses, Prices for fvesh consumption reach highelr
levels than the prices paid by industry. The Government has subsidized
some of the crop going to the industry in recent years.

Figure 3.1 shows the different channels through which fruit
reaches the industry and the steps at which subsidies are paid by
the Government.

Seasonal prices for Iresh consumption and for industrial use

were calculated for the Tive main varieties. in order to determine
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the effective price received by farmers, subsidies were taken into
consideration whenever these were paid.

Table 3.1 shows seasonal farmers’ average Price for oranges and
nandarins in pesetas (pts.) per kilogram and the average price Ior
both crops. Anmual orange and mandarin prices reported in the Agri-
culturel Statistical vearbook were taken as the average price for
each respectlve CICP and they represented seasons ending in those

reported years, in each case.

Figure 3.1 SPAIN: Marketing Channels for Produce Going to Industrial Use

Subsidized

s 't ; -\
/ Quantity ~_

2 - / i
uantity Produced .
: By Firmers > Indusiry

e

e '—"”/
. --"//

Middleman =~

— Subsidized
Quantity

If these prices are deflated by the wholesale food index price in
mahle 3.2 then the prices in real (1955) terms of Table 3.3 axe derived.
The annuzl index price was taken for seasons ending that yeax.

The "real’ orange and mandarin average price is grouped in Figure
3.2, It demonstréies bhoth a general downirend and cyclical movements.
The following adjustment was taken in order to separate both types of
fluetuation; it was assumed that in every season real prices diminished
by lpts/ton. This accounts for the fall in price of between 2.5 and 5
percent throughout the period. This would be the pricé effect that

farmers face from the spread of more efficient agriculture. They need
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tc compensate for it through higher yields from improved varieties O
from the managerial and cultural elements under their coﬁtrol.

Tf this were actually achieved, 1 pts/ton could be added to those
years after 1950/60 to see what kind of behavior prices have had after
taking into account their secular decline., The adjusted figures are given
in Table 3.4 and graphed in Figure 3.3, Two cycles are clearly apparent
each with an 8 yeay duration and a difference of roughly 30 percent between
trough and peak prices, Such behavior might be ipherent in the investment
process foxr oranges and mandarins because of the gap between planting and
bearing but it would be reinforced by investment attitudes and farmer
perceptions of future prospects. Knowledge of both the linear and cyc-
lical trends could help investment planning at a macrolevel by improving
predictions of prices and conseguently returns for the entire marketing
1ife of the trees. The capacity utilization theory which explains the
investment process under cyclical behavior o trends might thus have
another application in the case of perennial plants.

Formula (2.13) was applied to explain changes of total area in two
consecutive seascns for the 5 main varietles. Roth prices and ares by
age group were taken with a lag of one period. Consegquently all the
weight of response wWas assumed to depend én ‘the moét recent events. In
Spain trees are generally considered to be bearing from about 5 years old.
Area of trees 7 years and older was adopted as & reasonable proxy to repre-
sent this group. Trees greater than 14 years old was the breaking point
used to represent olid trees. Although an age oI 14 years might seem too
young to provide an indicator of "old" trees in a physical sense, this

may not be the case in the marketing sense.
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Formula (2.13) for estimation purposes is

ANA T ALy 7 A e T
> 7 >14
Ar . A, P,
aQ — _1,t-i + o iyl o Tiyiel
i,t 1,2, 3, i,4 = !
i,t-1 ,t-1 1-1
and i = I,evneesrab
The definition of variables and units are:
A& = & ,-h ., = change in total area for variety I in two
1 1y% Lyt~ consecutive seasons (thousand hectares),
E? 7 = ares egual or greater than 7 years old for variety 1
(thousand hectares),
14
E; Wos ares greater than 14 years old for variety 1
(thousand hectares),
Pi = real farmer price for variety 1 (pts/ton), and
P = gaverage price of all oranges and mandarines (pts/ton),

Most of the findings from the census undertaken by the Ministry
of Agriculture were incorporated in the Agriculﬁural Statistical
Yesrhook in season 1973/74. This adjustment resulied in notable
differences with respect to the previous season for some varieties.
Two dummy veriables were introduced to account for discontinuities;
ome relates to the season 1973/74 and the second to seasons 1973/ 74
to 1975/76, Those dummy variables are represented by the following
gymbols

dummy variable for season 1973/74 (D=1), and

D73

]

DG73 ?umm¥ variable for seasons 1973/74, 1974/75 and 1975/76
D=1).




61
Resulte for the 5 main verieties are reporied in Table 3.5. The
dependent variable in 211 cases is the change of total area in consec-
utive seasons. All the signs of the coefficients are as expected
s 1L

except for 'E;:lw- in the case of Clementine which elso has a very

-1
cmall value. This can be explained by the small impact that this
variable would have for the youngest variety with a very small stock
of aging trees and removals during the study period. The coefficients
in general are large with respect to thelr standesrd exrrors and all
equations show acceptable statistical fit. Except for Blood Orange
the Durbin-Watson statistics have values in the inconeclusive reglon
and we could not reject the null hypothesis of serial correlation.
Dummies for the discontinuity aiscussed above improve the explanatory
power for four varieties. Only one seascn Was necessary 10 explain
the corrections for Satsuma and Clementine ané three seasons fox
Navel and Late Oranges.
Relative price elasticities with respect to total area were

calculated as follows

Esrel CAaEel
3 T
f (= O‘-.-... (Al t)_._._ * \_.__}i.‘.t'__}__._ = a ..___-_t_’.:l..__ .
P1 7 = S0 T
Piy _ '
g Y TR At At
Feo1

Resulis for elasticities indicate that relative values among them

are in accordance to a priordi expectations but with a low value for late

oranges.
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For the rest of the varieties only Common Mandarin had infoxmaﬁion '
about total area from 1964/65 to 1975/76 but not for jxices. The other
varieties had partial information from 1969/70 to 1975/?6, and these
varieties were thus aggregated into a group called "Other Oranges”
from 1964/65 to 1968/69, Time trends were specifisd for these var-
jeties and periods to explain the change in total area because oI the
iack of appropriate infcrmation or sufficient number of years for further
analysis. Dummy variables were sntroduced to take account of dis-
continuities in the daia sources in seasous 1969/70 and 1973/74. For
the group "Other Oranges” a dummy was sntroduced for 1966/67 to reflect

ar; abnormal area change. The additional independent variables are

therefore
T = +time trend (1964/65 has the value 1),
D69 = dummy variable for season 1969/70 (D=1), and
D66 = dummy variable for seascn 1966/67 (D=1}.

Table 3.6 summarizes results for the residual varieties.  The
dependent variable in all these equations is total area. Al3 eguations
show a high fit, and a time trend with a positivé or negative trend is
able to explain changes in total area with high accuracy. Dummies
explain existing discontinuities. The D-W values do not allow us

to reject the null hypothesis of serial correlation.

2,1.2 Iszael
No information was available on age structure in Israel. The
formulations developed in Chapter Il were therefore inapplicable. Con-

sequently a totally difierent“épproach was undéxtéken.




(L ELET uE rsLid) GlqELYea Awunp = fea
L{0d/6561 UL 1e690) STqeres Kwwih = G4 (4979961 ut T=yo) sraeides Aump = goq ‘(59/4961 9T T=l) @il = [ s pikadla pug
r984E 08y PUBENMN]Y UY WUeAlH ST wose (quepsedag
EaTqELIe)

CHGRWELEO B} JO UJ0X16 pIVPMELE 0B ¥ isGgjuered ug
SUnEEA AME DPYELY W6 P, UOSIEN-UTQIOE Oy Jo Gnles DU} H030UEp B UOTIRNTUASYSD ST {)TnE Jo RO LU jB00 Oy SDj0usp Nz

FoN fEisUsl

() {90°)
9L/SL6T - 0416961 gee % g6 2 646 3 us JUe[eg TR0
(g} 10"
946461 ~ VL/B96T. ol 96 £ ﬁm.mu 20°C BTSNy
=y )
O (663 (zz'T) ]
9L/ELET - 0L/696L £t 96° L elkth- 26°92 BuBuuly STUY wousey
(L9°2) {94}
9L/5461 ~ UL/E96L YL £6- 80°9 FARY Cyrat- wupaaEy
. (90)  (10°) )
69/4961 - 59/1961 4s'z 96" [N et s4762 SeBLAY TYG0
() {uo"}
GL/SLET - L9/ 1961 et w6 2671~ 91" i L FLLBRUCY UOkO s
poadiEuy EOLas ] v P [ B 9u W ursy, LGSR0 Lo frep

ROPGELLEL JusuadapuT

SOLOLA, B} FO gS0Y DY J0F WOV FeG0) POYRuIud  INIVES  9UC dI9el




65

Shamouti and Late Oranges accounted for 92,5 percent of the
total orange and mandarin production in 1975/76. The rest was made
up of other orange varieties and & small guantity of mandarins. Fox
this group, called "Other (Oranges and Mandarins" only data for pro-
duetion were available and this will be anslyzed in Section 3.3.

An éxtensive description of the data 1s conteined in Appendix A-Z2.

In this country only bearing area Was available in statistical
sources. BRearing area for the Shamouti increased slightly and for
lete Oranges remained fairly constant from 1966/67 o 1975/76 (see
Table A-2.1). This area is the resuit of past ﬁlantings and re-
movals. Plantings are determined by profit sxpectatiOns which are
linked to past prices. It is therefore concluded that relative prices
among alternative varieties is a suitable proxy variable for profit
expectations, the same as in Chapter II. ~Shamouti, Iate Oranges and
Grapefruit are the three alternative perennial cXOps, Grapefruit is
included because its production is significant in comparison to
oranges.

The relationship between plantings and removals due to age struc-
ture was assumed to be captured by & time trend. The results of past
gecisions and circumstances are assumed to be reflected by bearing
area lagged one period. Fox +he late orange group a dummy variable
was introduced for 19?0/71 to account for an abnormal lucrease in

bearing area. The final formulation for empirical analysis is

P
b b itk
- b ; N ) —dl = .
Ay 5,1 " 4,2 At o1 7 B3 - &4 T,

-k
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where the definition of variables and units employed is

b

A
P,
i

el

D70

= bearing area ({thousand hectares),

= farmers price for variety 1 (I£/ton),

= average Iazrmers price for Shamonti, laie Orange and
Grapefruid,

= time trend,

= dummy veriable for season 1970/71 (D=1},

= 3 and 4, and

= variety (1.2).

Time lag specified for prices, to measure the impact of new

plantings on the bearing area, were 3 and 4 years for Shamoutl and

Iate Oranges respeciively.

Relative price elasticities with respect to bearing area was

caleulated according to the following formula

&

s —

e

{2, P,
\_&Jt-k i,t-k
-D — -——
b=l
d (Ai,t) Ti-k - . . Pt—k
5 EAE ~b “1,3 =b )
d :.M Ai,t Ai,t
Pt-k

Resulis axre shown in Table 3.7. Signs zxe as expected. The

dependent variable 1s bearing area in both cases. The relative price

influence had & clearer effect for Shamouti than for late Oranges.

Te coefficients of the lagged variable for bearing area have plausible

nagnitudes in both cases. The time variable indicates a strong downward

+rend for Shamouti but no trend for Lzte Oranges. Tne fit of the equa~

tions is high and the elasticities are in the range

b

ouné for Spanish

varieties with & similar low value for Izte Oranges in both countries.
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The Durbin-Watison 4 statistic was replaced in these equations
by the Durbin h statistic used when the lagged dependent variable
enters the equation as a predetermined variable (Durbin, 1970}, It

was calculated from the following formula

h = (1-24)

rob-
>

where @ is the Durbin-Watson statistic, N is the sample size and
T Cai,Z) is the estimate of the variance of ﬁi,z or the coefficient
of the estimaied lagged dependent variable.

According to the h values found, at a 95 pexrcent level of con-

fidence for Shamouti, the null hypothesis that the errors are serially

indeperdent can be rejected. This is not true for Iate Oranges.

3.1.3 Morocco

Little information was available for this country. Many assump-
tions and transformations were made to try to build an historical
series for many of the variables in order to be able to analyze supply
under a reasonable degree of disaggregation. These are describsd
thoroughly in Appendix A-3.

The main aim was to try to analyze oranges and mandarins sSep-
arately according to the analytical framework developed in Chapter II
to the extent possible with the information available. AsS can be seen
in Table A-3.1, total area for oranges and mandarins has increased
‘about 50 percent beiween 1966/67 and 1975/76, Prices received by
farmers were not available'ana instead international prices wWere used.

The formation of these prices is explained in Chapter V. Only bearing
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H
ares for the age group structure was calculated since there was no \
information about the stock of old trees. This variable was replaced

by trend (T)., Formula 2.13 was transiormed in the following manner

- P . A}:-f 4ok
- . = Lo it g, , ——+a,
By Areal T %t %2 T T3 R oy T
+ 1,1k

where the definition of the variables and units are,

L = +total area (thousand hectares),

AP = bearing area (thousand hectares),

pl = spternstional orange or mandarin price ($/ton),

3= average internmstional orange and mandarin price ($/ton), and
T = time trend.

. : - . . 0
The international orange and mandarin price corresponds to P #

and PME, respectively, developed in Chapter V.

This formula was applied to oranges and mandarins with a one
yéaz lag on both area and price. The statistical sources did not
specify the age of the bearing area. Results are shown in Table 3.8.
The dependent variable in both equations is the difference of total
srea for consecutive seasons.

A11 signs are correct except for relative prices in the oxénge
equation. This could imply either thai farmer prices determined by
the Marketing Board have not followed international prices closely
and the latter are not appropriate for the analyses of area Tresponse
or it could be argued that inadeguate information was avaeilable to
construct reasonzble historical series for some variables. The rest
of the statistical indicators are acceptable, although the gstandard

errors of the price are relatively large.
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Tlasticities were calculated according to Formuls 3.2 and the value
found for oranges are unusually low in comparison to the values found on the
average for Spain and Israel. This might be another indication that the eq-
wation does not adeguately reflect reality or the Marketing Board influence.

3.2 Yield response analyses

3.2.1 Spain

smong the factors menticned in Section 2,2.1.3 two are believed
to be the most influentizl on yields: age structure and the weather.
The first one has a strong influence over the long-run but its marginal
impact is smooth from season to season. The weather has a mare immed-
jate influence with a positive or negative effect mainly in the same
or the following secason.

An accurate measurement of the avérage age of all the trees or
s detall breakdown of different age groups season by season would
have been necessary to capture the precise influence of the age
structure by yields. This kind of information was not available
and a fime trend variable was used instead. Although a time trend
might include other effecis due to managerial and cultural practices
as well, it is believed that the age structure is by far the most
important.

Several hypothesis were tested to measure the weather influence.
Tt was thought that normaelly the most important element was the anount
of rain during the blooming peried and in the fall. The maximum and an
average of maximum temperatures in May and June were included to situdy the
effect of the "June drop." A basic rule to indicate or exclude a

variable for weather was that the variable nad a consistent effect
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for all varieties for the same harvesting circumstances. Two kinds of
frosts can be differentiated, those occurring in the spring which affect
yields in the next season and frosts occurring during or Just beiore the
harvesting period. The latier ones are more common and are more damaging.
Dummy variables were employed to ceapture frost efifectis.

Precipitation in the fzll was found to consistently exeri a
beneficial influence. September was the most important month for
early varieties and September and October for the rest of the varieties.
Two kinds of dummy variables have been included. The.first reflect
weather effects and the other correct for computational defectis
in data, Dummy D7071 accounts for frost that happened in December
1970 and January 1971 which had a démaging effect on vields in that
season, and frosis in March 1971 that affected blooming and conse-
guently yields in the next season, Dummies for seasons 1966/67,
1969/70 and 1973/74 account for abrupt changes in the area reported
for some varieties in these seasons and their effects on ylelds.

For z description of how rain was computed for the entizre country
and other data necessary to estimate yileld equations, see Appendix A-1.

The final specification adopted was as follows:

1 = a, ., * &,

1 i1 i,z T + 8 5 (RS, RSO)

* a8, , (D66, D69, D7071, D73),
where symbols in brackets are altermative variables incorporated in

different equations. The meaning of each symbol and the units employed

are
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Y = yield (tons/ha),
RS = rain in Septembexr (cm),
RSO = rain in September and October (em),
T = time trend,
D66, D6Y, D73 = dummy variables for seasons 1966/67, 1969/70 and
1973/74, respectively (I=1), and
D7071 = ?;f% variable for seasons 1970/71 and 1971/72

Regulis are shown in Table 3.9. The dependent variable for ail
varieties was yleld., Signs of the coefficient for variable T are gen-
erally consistent with a priorl expectations except for Navelina fox
which a positive sign was expected since this is a new and growing variety.
Its negative sign might bs the result of the way yields were computed,
which was by dividing production by total area because accurate data
for bearing arez were lacking. If the amount of non-bsaring area has
been increasing during the estimation pexriod, which is a real possi-
bility for Navelina, then apparent yields can decreazse,

A1l the coefficients Ior precipitation are correct and consistent,
with early and the rest of the varieties having a clear distinctive
critical rainy perlod. Standard errors of the estimated coeificients
are in genexal'not large in comparison to their respective esfimate
coefiicients. The RZ valves can be. considered high for yield equations,
The Durbin-Watson statistic does not indicate evidence of autocorrelated

erxors.

3.2.2 Israel
The same approach was adopted in ithis couniry as for Spain to
test critical weather periods. It was found that rain during the J—

blooming period, March and April, was the critical weather factor. /& KA

St o
wihieg L

R
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A dummy variable was included in season 1972/73 to account for the
negative effect of a frost. For details about data, see Appendix A-2,

Formula 3.2 was transformed into

= I + a. MA  +  a, 2
Y ai,l ai,z T al’3 RMA al,a D72,

where the meaning of the new variatles and the uniis employed are,

RMA
D72

[

rain in March and April {(cm), and

dummy variable fox season 19?2/73 (p=13.

Results ars reported in Table 3.10. The dependent variable in
bhoth eguations was yield. There was no information on the azge struc-
ture, therefore nothing can be said about the signs of the T coeffic-
ients., There is a ¢lear evidence of the rain effect during the blooming

period.

3.2.3 Morocco

The same kind of analyses were adopted as in Spain and Israel.
The cxritical period found here was rain in the fall, September and
October, as was previously found for Spain, Dummy variables for
seasons 1966/67 and 1974/75 in the case of oranges and for seasons
1966/67, 1974/75 and 1975/76 for mandarins picked up the effect of
unfavorable high temperatures during summer, For details gbout data
used in this section, see Appendix 4-3.

Results are given in Table 3.11l. The dependent variabls in
both cases was yield. Signs for the T coefficient seem to be correct
according to previous knowledge. BRain in the fall has a clear positive

influence on yields.



76

(£4/261 vt T=zla)
afqetaoes fwunp = 224 _A.EQV uter {rady pue Jqoxel = Vi Ahw\wcmﬁ Uy ria HJ = I, iquepuadapul
raxeoey Jod suoq uy :a>ﬁw Uvmrh iquapuada(

SaTqeTIeN
THOYBWILED Sy JO SJOIID pAEpURGS ade stsoyjusred Ul ssnTeA pug 019

- ‘ STELS
WD BOSjEM-U QN 9yy O enjea oy} sejoudp p ‘uoljrutwretap erdigTnu JO QUL ELOLTFR00 By} sejousp )
. . . >

9.0y [BIIUSY

(9€°) (95°)
6€°2 T 9G* fze £4°CT adurig ae
(12°€) (12) (s2*) _
[ENY g 6'¢- - 49 89° (47222 pinoueyg
p SH 2l VI Y UIOY, Ue)Suo) Ayeraey

gsaTqeTds) juspusdepuy

9L/GL6T - L9/996T ‘Aroraey Aq Prety POYRUTISH  LIVHST 0L°C 91qEl



77

“(94/6L6T U GLMLET
‘49/996T UY T=hA990) orqeraes Lwmmp = K499 .Amm—\_*_&m.ﬂ PUB £9/906T UT T=44990) ®Tqet
—aea Auwump = 99 ‘(*wo} urex Ieqo3o) pue Isquejdsg = zhm_.ﬂmw\owmﬁ Ut T=i) euiy = 3 sjuepusdepur
*exeqoey Jod suoy UT UsATH 8T pratd 1quepusdsg
ESCTIECY

*997BUWTYSD S} JO SIOXI® PIEpUE]S aJe stseyjuesed Ut sen[ea puw oT3S71ELS

(B UOSEBM-UTGIN( 3Y] JO au[BA 8Yj ssjousp p ‘uorjeutwiojsp oTdIjInu Jo QUOTOTIFO00 8y} So10UDp Nm

910 Telsues

(15*) _ {40°)  (80)
0€*2 Gl* U A 60" QL 90 4 HITTRpURY
. (t8*)  (ot') (er")
6T°T ¢g* e~ €2 G- 0T 4T soduer)
P Nm GiNd9o9a #4990 Wity I WIS), JUeLsUOD fyotae)

seTqeuLIe) quepusdepur

9L/GL6T ~ L9/996T ‘MroTrep Aq DPIOLX POjRuISE  PODDOMOM  T1'€ STq®l




78

3.3 Supply analyses

In this section supply that could not be separated intc area and
yield components will be dealt with. This was the case for small guantity
of oranges and mandarins in Israel, and supply of oranges and mandarins
in the rest of the Mediterranean area. See Appendix A-2 and A-4 for data
on each group, respectively.

For each caée a simple regression line with the quantity supplied
as the dependent variable and T as the independent variable was used

and the results are given in Table 3.12.

1
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CHAPTER IV

CRANGE AND MANDARIN EXPORTS FROM MEDITERRANEAN COUNTRIES

Freamble

LAYl orange varieties arec aggregated into one group and mandarin
varietles into anocther, The need to derive an international trade model
of z reasonable size and the lack of dzta at the varistal level make
such aggregatiion necessary.

¥Most of the crange and mandsrin exports go to West and East Eur-
opean marxkets. Quantitles going to other geographical areas have also
been analyzed because of thelr poientizl significance in the future., I
excess supply in iraditional markets existis, exporters need to know the
quantity of exports that can be diverted to non-Buropean countriss and
the significance of these cuantities in compzarisocon with previous trends,

Tn this chapter, the seasons between 1966/67 and 1977/78 were used
to study trends. When the recent seasons are referred to this denotes
the last four seasons.

Exports begin each season in October and continue all year, but from
July to September they usually account for less than 5 percent of toial
Mediterranean exports. Therefore, the season effectively runns from Oct-
ober to June and for traders i1 is generally divided into three quarters:
October to December, January to March, and April te¢ June. These guariers
ave clearly distinct with respect to market conditions and availability
of different exporting varieties. All figures on exports used to explain
trends in each individual country are derived from C.L.A.M. (Commiteé de

Iiaison de 1'Agriculture Méditerxanden).

80
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4,1 Orange and Mandarin Exports to Europe

4.1.1 Spain

Exporting oranges has been a traditionzl activity in Spain since
the second part of the 19th century. Exports irom the agricultural
sector on the average during 1974 and 1975 represented 23 percent
of the value of 2ll national exports (Spain, I.N.E.), Oranges and
mandarins are the two major agricultursl export commodities. In
1976 and 1977 they accounted for over 15 percent of total agricul-
tural exports (Spain, Ministry of Agriculture, Anuario de Estzdistica
Agraria).

A great proliferation of exporters which have sometimes had
divergent export marketing policies has been z common featwre in
Spain. Many traders exported small guantities and on an irregular
basis., However, exporting is becoming increasingly regulated,.

The Government, through the Spanish Fruit Syndicate, used to
regulate export quality standards and some marketing practices.

In December 1965, the'Spanish Goverrment crezted the Interministerisl
and Syndicate Commission for the Regulation of Export Supplies of
Citrus Fruit and Horticultural Products and became increasingly
involved in market and export policies primarily to counterbalance
the effect of the BEuropean Community's import policies. Its regula-
tory powers broadened to include the linitation of exports, undex
certain conditions, to the Eurcpesn Community.

Achlievements were not as great as expected and in 1972 a new in-
stitution called the Managemen: Committee (Comité de Gestidn) was esta-
blished with greater powers of intervention. New rules stated that

it was compulsory for exporters to reach a minimum trade quantity to
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remain in business. Promotion in foreign countries was undertaken
by the Committee and procedures for zll the participants in_the
sector were implemented to achieve gieatex policy coordination and
agreements among exporters, producers and the administration.

Exporting remains the main objective for cultivating oranges
and mandarins in Spain because of the large price differential
that existis between international and national markets., Conse-
guently, the best guality fruit goes to external markets and it is
only if intermational prices are depressed that high quality fruit
reaches the national market. Orange and mandarin exports have
typically represented around 55 and 75 percent of total orange and
mandarin production, respectively. The proportion diverted to
industriagl use has been relatively constant at around 10 percent of
total orange and mandarin production., The remainder goes for national
consumption.

Spain has benefitted from its proximity to the largest Euxopean
narkets, France and Germany, and these countries have imported around
65 percent of the Spanish orange and mandarin exporis in recent seasons.
The enlarged Burcpean Community imports 90 percent of its congumption
for both commodities. Almost all exports to European markets are
now carried by truck or train and both modes of transportaticn have
a roughly eqgual share of the quantity delivered.

Almost all manderin exportis cccur during the first two quartiers
with the first accounting for more than 75 percent of total mandarin
exports. For oranges, the first and second guarters usually account

for around 40 and 45 percent of total exports, respectively.
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4.1.2 Israel

Orange exporis have a long tradition in the area with shipments
starting in the second half of the 1%9th century. Exports from the
agriculiural sector accounted on the average for 13 pexcent of total
national exports by value in 1976 and 1977 (Israel, Statistical
Abstract}. In these years, orange and manfarin exports represented
an average of 39 percent of the total value of agricultuzal exporis
(Israel, Statistical Abstraci). Exporting from the country has
been undertaken by marketing boards for many years. In 1940 a Citrus
Control Board was created, and the Ciirus Ordinsnce of 1947 and 10948
led to the current Citrus Marketing Board (Melamed, 1975). This
monopoly export marketing board has tetal contrel over the national
and international marketing practices by deciding what types, how
and where oranges are to be sold each season. The Board provides
marketing services like promotion, establishment of marketing chan-
nels and contract arrangements zrelating to exports. The main aim
of the Board is to maximize grovwer revenuss each season although it
has other short and long term objectives, such as diversifying market
risks each season and achieving stable and reliable marketing
services over g long-run time horizon.

Exports of fresh produce dominate but indusiry has taken between
25 and 45 percent of total supplies. Low gquality fruit is dedicated
to indusirial use and its price is determined by the Citrus Marketing
Board and the industry with the Ministry of Commerce acting as a
mediator. Although national per capita consumption of oranges is very
high, the total guantity of oranges dedicated to fresh domestic use

i1s less than 10 percent because oi the size of the population.
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Due to its geographical location, exports are carried by'béat7éjf1-'”'

to the European Markets. England had strong historical, politiCai '
and commercial links with Israel and these still prevail. England
is therefore Israel's main customer with Germany a close second.
Collectively, these two countries account fox 40 %o 50 percent of
its exports, The Scandinavian countries of Norway and Sweden are
becoming an important third outlet, taking almost 20 percent of total
exports in recent years. The enlarged FEuropean Community acceunts
for around 55 percent of Israel's total orange exporis. The East
European countries are slowly increasing their share, with almost
15 percent of total exports in recent seasons.

The second and third gusrters amount for 60 and 25 percent,
respectively, of orange exportis as a consequence of concentration on

two varieties, Shamonti and Vaslencia, which are harvested at this

b.1.3 Morocco

Exports of oranges from Morocco began to be significant in the
1920's with the arrival of Europeans (mainly from France) who became
involved in culiivating the crop., In 1976, agricultural expoxrts
accounted for 26 percent of total exporis. Orange and mandarin
exports accounted for 33 percent of the total value of agriculiural
exports and are by far the two most important agricultural export
commodities (Morocco, Annuzire Statlstigue, 19?6). In the season
1965/66 the Markeiing and Export Office (Office de Commercialisation
et d'Exportation - 0.C.E,) was established as a monopoly export
marketing board, assuming and expanding the duties previously performed
by the Control and Exports O0ffice (0ffice de Controle et d’Expoxtation)

(Institut National de la Recherche Agronomique, 1968).
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The bulk and best quality of Moroccan oranges and mandarins
are exporied as fresh produce. Quantities going to the domestic
market and for industrial use are a residual, varylng each season
with the general export situation and the overall quality of the
crop. Generally, between 70 to 75 percent of total supply goes for
export and 10 to 15 percent for industrial use. The rest remains
in the domestic maxket.

Moroceo has maintained close commercial ties with France, 1its
former coloniger, but the share of total orange and mandarin exports
going to that country has diminished from around 40 to 45 in the 60s
to around half that figure in recent years. France is still its
biggest single customer and Germany 1is second. The enlarged Buropean
Community and the Bast Buropean countries import 95 percent of Morocco's
total orange exports with very similar quantities going to both economic
vlocs. However, the enlarged Buropean Community has recently been
importing between 75 to 80 percent of its total mandarin exports.

A11 exports to Buropean markets are by ship.

During recent years, from 40 to 45 percent of total orange
exports have been delivered in the second and third quazteré, res-
pectively. The first quarter has accounted for around 75 percent of
total mandarin exports during recent seasons.

4,1.4 The Rest of the Mediterranean Areaz

Exporting systems and markets vary from country to country.
The three most imporiant exporting couniries in the group (Greece,
BEgypt, and Ttaly ) are selected for discussion.

In Greece, the Government makes export arrangements with BEast

Euzopean countries and through the govermment-financed Greek Council
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for the Fromotion of Exporis carries on promotional activities in
West Buropean couniries (Fa0, CI ?@/3, 1974), East Burcpean countries
account for 70 to 75 percent of total orange exports. Almost
all the remainder of exports go to Germany and Switzerland-Austria
in about equal paris. In 1977/78, 73 percent of total exports
were shipped during the first quarter.

Since 1968 orange export marketing activities in BEgypt have
been handled by & govermment organization. Between 60 to 65 and
around 30 percent of its total exports were sold in East Furopean
and non-European countries, respectively, during recent vears,

In 1977/78 almost half of its exports were in each of the first
two guarters.

All the complex Buropean Community regulations operate for
Ttaly because it is a member of the Community. Marketing services
are carried out by private firms. Germany and Switzerland-Ausiris
are the major customers with roughly similar impeoriance. They
coliectively account for 50 to 70 percent of total exports. Italy
exports only around 50 percent of its total orange and mandarine
exportis to the enlarged European Community despite tariff and
geographical advantages.

4,1.5 Empirical Approach ard Results

As explained above exporting is the main objective for culti-
vaeting cranges and mandarins for Spain, Israsl and Morocco. In
general, the same holds for the resi ol the Mediterranean area. It
is notv merely that exports account for the greatest share of the
total guantity supplied but also take the best quality. Quality

standards are quite homogeneous in Europe and most markets impose
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minimum standerds. Exportis from = particular country are closely
related to quaniity supplied ir that country and minmimum international
gquality standards., This implies that for a particular season supplies
can be very high but if there vWere some climatological or other
adverse influence on qua}ity, then exports could decrease in
comparison to another season with lower iotal supplies.

For oranges, it is assumed that the quantity exported from &
prarticular couniry is not affected by supplies in other competing
countries.  Orange supplies are shown in Table 4.1. The supply from
Israel is separated into quantities for industrial use and <he rest.
It is hypothesized thzt the guantity going for industriazl use is
primarily a function of industrial capacity. Industrial capacity
is the result of past investments and Ilong-run planning., Cnce
factories are built, =211 necessary measures are taken to utilize
their capacity or at least not 1o have them operating at a low
level. Consequently, the quantity going for industrial use i=s

separated from itotal supplies and estimaied independently. Tine

trend is used as a proxy independent variable for industrial capacity.
In seasons 1974/75 and 1975/76 heavy imports of concenirzted orange
Juice frxom Brazil which was blended with local rroduce had an influence
or the domestic guantity diveried fo industrial use, These effects

are captured by iwo dummy variables. The specification used is,

i

Wwhere Q = guantity goimg for industrial use in Isreel (+thousand
tens ),
T = time trend, and

D7k, D75 = & r variables for seasons 19T74/7T5 and 1975/76, re-
s LIy s
spectively (D=1},
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Results axe shown in Table 4.2. The dependent variable is
guantity golng for indusitrial use, A1l the independent variables
have the expected signs and explain variation in the dependent
veriable reasonably well., The zest of the statistical indicators
show that the specificaiion is acceptable.

It is assumed that in any particular season exports to Europe
in 211 countries are a function of the quantity produced. In the
case of Israel quantity going for industriszl use was subtracted from
total supply and this remainder was assumed to be the relevant quantity
influencing exports., Some dummy variables were introduced into the
equations. Thus, for Spain iwo dummy variables are used: one for
season 1967/68 to account for the negative effeci that strong winds
had on orange quality and conseguently on exported guantity, and a
second dummy for season 1975/76 to account for the new way of re-
porting crop production with wastes and cullings incorporated into
the final figure, This practice led to an inflated value with
respect 10 previous seasons and thus a discontinuity exists in the
relationship between production and exports., For Israel a dummy was
used in season 19?2/?3 to account for the negative effect that frost
had upon gquality and exports, In the case of the rest of the Medi-
terranean Area, one dummy was incorporated in season 1968/69 to pick
up the positive effect of an unusual increase of exports which was
not so related to the magnitude of the increase of supplies in that
season. Exports going to Burope are shown in Table 4.3 and they refer

to quantitles exported from October to June.
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The specification used for each country or region is

E? = a. . T a S? -

1,25 i3 (pé7, DéB, D72, D75),

where, the array of dummy varisbles incorporated in the equation in

parentheses refer to the dummies included in different equations,

2 = orange exports {thousand tons) ,
&L = orange supply (thousand tons),
D67, D68, D72, D75 = dummy variables in seasons 1967/68,
| 1968/69, 1972/73, and 1975/76 xespec-
tively (D=1), and
i = 1, 2, 3, 4.

Results are shown in Table 4.4, The dependent variable in all
squations is the quantity of orxange exports. The signs of the co-
efficients are in accordance with expectations and the magnitude of
the supply coefficients are plausible for differemt couniries or
regions, The rest of the statistical indicators have reasonable
magnitudes,

A similar kind of analysis was performed for exports of mandar-
ins. For Spain and Morocco it is assumed that exports of mandarins
are determined by the supply of mandarins 1in each eounitry. In the
case of Morocco, a Qummy varisble was included fox season 19?2/73 to
account for discrepancies in primary data sources that indicated
exports in excess of total supply.

For the rest of the Mediterranean Area, a different approach
was taken. Although this group of countries has been constantly
increasing its supply of mandarins, exportis have been decreasing.
Tt is believed that the main exporters, Spain and Morocco, by cultiv-
ating more appropriate varieties and through & more aggressive mar-

keting are slowly displacing competitors. Consequently, the total
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supply of mandarins from Spain and Morocco was used as the independent
variable te reflect this situation. Two dummy vaeriables were included
for this group; one in season 1966/67 which picked up an unusually high
export figure due to a great increase in exports from Italy and a
second dummy variable used for season 1967/68 which had an un-
usual low exports figure in comparison to other years. This was be-
cause Turkey, one of the biggest exporters in that group, was not
included in original statistical sources.

supply and export data for mandarins are shown in Tables 4,5

and 4.6, The specification used for each country or regilon is

E, = oa, , toa S o+ (D66, D67, T73),

. .
1,3

where, dummy variables incliuded in parentheses are used for different

eguations,
E' = mendarin exporis (thousand tons ),
" = nmandarin supply (thousand tons),
D66, DE7, D73 = dummy varilables in seasons 1966/67, 1967/68,
and 1973/7h respectively (D=1), and
i = 1, 2, 3.

Results are shown in Table 4.7. The dependent variable in all
equations is the guantity of exported mandarins, The signs of the
coefficients are as expected and the statistical indicators are

acceptable,

a,2 'Orange and Mandarin Exports to Non-BEuropean Couniries

Orange and mandarin exports to non-European couniries are
shown in Tables 4.3 and 4.6, reépectively. These exports are be-

lieved to be closely related to the overall supply situation in the
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Mediterranean Area for both oranges and mandarins. Exceptional
exports may occur in this sma;l and sometimes unstable market as
the result of abrupt decisions made by some of the exporting countries.
The quantity of oranges for industrial use in Israel was assumed
to be diverted as the result of decisions unrelated to the seasonal
supply situation in the Mediterranean area. This was subtracted from
the total supply of oranges in the Mediterranean Area. The remainder
is used as the represeniative figure for poteniial supplies affecting
exporis in the non-Eurcpean markeils. In the case of mandarins total
supply from all the Mediterranean srea is employed.
A dummy variable was used 1n season 1975/76 in both orange and
the mandarine equation, to account for the lack of data on exports
te non-Buropean countries by Lebanon. This had a considerable nega-
tive impact on the overall figure that ssason. For cranges, a further
dummy variable was included for secasons 19?3/?4 and 1974/?5 10 account
for an unusual increzse in exports from Egypt and Iszael which was not
related to previous trends. The specification used for both oranges

and mandarines is

ENE = al “+ 5,2 TS + 3-3 (D’?s?i‘!’i D75) ]

n

exports of oranges (mandarins) from the Mediterranean
Area o non-European countries (thousand tons),

where ENE

TS = total orange (mandarin) ocupply in the Mediterranean
4rea (thousand tons),

D7374 = Jdummy variables for seasons 1973/74 and 1974/75 (D=1), and
D75 = dummy variable for season 1975/76 (D=1) ,

Results are shown in Table 4.8. The dependent variable is the

guantity exported to non-Burcopean countries. The statistical indic-

ators tend to support the specification.
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CHAPTEER V
FORMATION OF INTERNATICNAT PRICES AND THEIR
RELATIONSHIP TO NATIONWAL PRICES
Preanble

A5 explained in Chapter IV, oranges and manderins are primerily
grown in the Mediterranean Aree for export to European markets. Prices
in those merkets determine fermers' prices in exporting countries and sub—
sequently, have an impact on future plantings. The linkage between
international and national prices is therefore importent. Data used in
this section are described in Appendix B.

The enlarged European Commmity, as an economic bloc with the same
merket and Trade policies, is by far the largest consumer in Eurcpe, ac-
counting for an average of 82 and 56 percent of the totel msndarin and
orange exports from the Mediterranean Area during 1976/T7 and 1077/78
(CLAM). TIts trade policy has a mejor impact on the rest of the European
markets. Consequently, price formation for the European Community was
studied separately from the rest of Europe.

5.1 Formatiorn of Intermational Price

5.1.1 European Community Trade Policies

In this section, reference is made to the six originsl European Com—
munity members and snalysis is concentrated on the period 1966/67 to
1975/76.

The Europear Community approved Regulation number 23 related to fruits
and vegetables on the hth of April, 1%62. It wes the Tirst attempt to set
common policies for the six originél members: Belgium, France, Germany,

Itely, Luxembourg and the Netherlands. A group of norms were created to

100
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regulate quality standards, internal market policies within the Communi ty
and extermal trade policies,

Quality standards applied to fruits and vegetables traded among
Community members as well as those imported from oiher countries. Reg-
ulation 159/66 approved on the 25th of October, 1966, further defined
internal market policies. However, in this study, external trade policies
are the only ones to be analyzed because of their implications for
lMediterranean exports of oranges and mandarins.

Stabilizing internsl consumer market prices and rrotecting pro-
ducers from low import prices have been the two main objectives of the
Community's external trade policy. Regulation number 23 established a
common: external tariff (CET) for oranges and mandarins coming from outside
the Community and was fully operational by the lst of January, 1967,

Its rate remained the same betwesn 1966/67 and 1975/76 with two different
values for oranges and one for mandarins during their respective export
seasons.

ALl the Mediterranean exporting countries have profited from some
king of preferential arrangement with the European Community. Each arrange-
ment is between the European Community and a single exporting éountry, and
allows for reductions of the external tariff on a variety oz group of
varieties 1I exports reach a minimum market price in the Community, the
so-called "preference price."

These are provislons set by the Community to transform market Prices
into entry or customs level prices calculated every two weeks during the
exporting season for each variety or group of varieties coming from a
particular exporting country, These are called "forfaitaire prices.”

They are calculated by taking prices in representative Community maxkets,
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deducting custom duties, other import charges, transport within the
Community, a fixed profit margin between entry and wholesale level and
& fixed amount for handling and other marketing services (Buropean Com-
munities, 1970). Customs duties, on a daily basis, are applied to
these "forfaitaire prices.” This translates literally into “contractual
price" but is more appropriately an offer price - the price at which
exporters offer the product for sale at point of entry <o the Community.

Reference prices are provided every season by the Community for 4if-
ferent varietal groups. There sxe three groups for oranges and one for
mandarins and do not necessarily correspond to imported groups, Each
orange group has a reference price applied for different months during
the season and this has the same value each season. The mandarin group
had different reference prices during the season in 1966/67 and 1967/68
but since then.this has remained constant during each season. Each group
inciudes several varieties cultivated in the Eurocpean Community, mainly
Italy. Every season the Community provides coeificients to effect the
necessaxy transformations to apply reference prices to different varieties
from exporting countries,

I the market price of an imported variety or group of varieties
per 100 kg. muliipiied by the varietal correction coefiicient minus import
charges (excluding tariffs) and internal transport costs is equal tc or

greater than the reference price plus duty {CET multiplied by the refer-

ence price) plus 1.2 units of account then preferential arrangements
operate (Buropsan Communities, 1969). This condition can be expressed
‘through the following inequality

(P"xC) - X 2 PF + (F'xCET) + 1.2 u.a.,
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market price at the wholesale level {u.a./100 kg.),

I
where F
C = varietal correction coefficient,

K = EC estimated import charges (excluding tariffs) plus internal
transport costs,

P’ = reference price (u.z./100 ke, ), and

CET = common external tariff.
Market price (F') can be decomposed into the following components: the
price at which the product enters the EC (entry price), duties paid, and

a fixed amount 1o account for actuazl costs and margins between entry and

wholesale level. On the assumption that (5.1) applies

o= P8 e (PLeTP) 4 ¥2, {5.2)
where P° = entry price (u.a./100 ke. ),
P o= “forfaeitaire price" {(u.a./100 kg. )},

.

preferential tariff, and

=
i

actual costs and margins between entyry and wholesale level.
Substituting (5.2) into (5.1)
ES+P x4 )C - K = F o+ (P x CET) + 1.2, (5.3)
Assuming that Pf = 7 ana &' x C =K (5.3) beccomes
(P%+ P°x1)c 2 P + (F x CED) + 1.2 (5.4)
Convexting (5.4) into an eguality and solving for Pe, which can be
redefined as PX

pP - EL(1+CET)+1.2 , (5.5)
C(1+T0)

where P¥ is the "preference price" or minimum entry price under which an
exporting country continues to benefit from its preferential agreement

with the Community
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The entry price (P°) by variety or group of varieties for each
exporter is evaluated by the Community on a daily basis. I entry price
falls below P¥ for several days then the preferential tariff is suspended
and the CET is applied. The Community also calculates az second entry
price (Pe') following other rules which result in a value lower than
. 1£ % falis velow the reference price (P') then "countervailing
duties"” equal 1o the difference between estimated entry price (Pei)
and the reference price are imposed, in addition to the CET.

The European Community's trade policy for oranges and mandarins
is complex, However, as & generalization the preference price is the
most important determinant of the effective size of the tariff barrier
facing Mediterranean exporters. Formula (5.5) demonstrates that a
number of factors influence the level of the preference price. The
European Community has been using the reference price and the varietal
correction coefficient for short-run (single season) policy changes and
the CET and the preferentisl teriff for its long-run (sevexal vears)

policy shifts.

5.1.2 Other Western Buropean Countries' Trade Policies

The rest of the Western Buropean countries have generally had small
tariff rates on oranges and mandarins from the Mediterranezn Arez because
they do not produce these commodities. Comments are provided for a few
countries, for which information is available.

England, Ireland and Denmark joined the European Community in 1973,
There was an agreement with the six original Buropean Community members
to adjust their tariffs to the Commorn External Teriff with a 20 percent

annual adjusiment rate between January 1974 and January 1978. However,
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thelx tarifis were st =z standstill status, at least until 1975/76,
which meant that since the European Community was negotiating with the
Mediterranean countries for new Preferential agreements, the three
new members were able to convince the Community to maintain their
existing tariffs until the new agreements came into effect on the lst
of January 1978,

Apart from the old members of the Eurcpean Community, England is
the largest importer among West European countries. 4 free eniry duty
wes granted to Commonwealth countries., Two different tarifis during
the season applied for the rest of the Mediterranean exporiing countries,
Table 5.1 shows tariffs at gifferent pointis in time during study period
according to available information (FAC, CI 69/3, ¢I 72/5 and ¢1/conNs/
74/3),  The change between 1968 and 1972 occurred as =z result of the 1967
Genevs Protocol oi.the Kennedy Round negotiations under the Geneva
Agreement on Tariffs and Trade which provided for a reductioen of tariffs
between January 1968 and 1972 in equal amounts each year. Tariffs
in 1975/76 were the same as in 1972. |

As 2 result of the Kennedy Round, Dermark ang Norway abolished their
tariifs for oranges and mandarins, Finland reduced its ad valorem tariiff
from 3C to 15 percent for the bulk of the orarge season, Sweden and Ireland

did notv have a tariff before the negotiations.

5.1.3 Eastern Buropean Countries' Trade Policies

Russia, East Germany, Romaniz and Poland have exercised direct control
cver quantity imported but without charging any import duties. Hungary,
Czechoslovakia, Yugoslavia and Bulgaria have had botih import quotas and

import tariffs.
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5.1.4 Implications of the European Community's Trade Policy

The European Community's trade policy has had a clear influence in
the Mediterranean Area. Exporting countrlies have tried to improve their
marketing skills to comply with the Furopean Community's quality standards
and trade policies. A crucizl consideration has been to reach the minimum
entry price in order to benefit from preferentiazl agreements. If any
particular exporting country has to pay the full Common External Taxiff,
‘1is competitive standing diminishes to g degree that it usuzlly prefers
1o decrease or stop exports for a few days until market price rises above
the preference price,

As a result of the European Community's trade policy, Spain was
forced to make its export decisions through z more centralized organ-
ization (Comité de Gestidn) which began operating in 1973/74. The
underlying reason for the change was the large number of days during
which the country lost its preferentizl tariffs. Spain is selected
as an example to show the effects that the European Community trade
policy has had on exporting countries with regard te the loss of tariff
Freferences., Table 5.2 demonsirates that since 1969/70, the first
season that the Ewropean Community penalized exporting countries,
oranges have been expesed more freguently to loss of taxiff reductions
than mandarins with totals of 262 and 97 days, respectively. All orange
groups in the European Community's classification for reference prices
have been aggregated to calculate the number of days for oranges.

Oranges and mandarins face the same Common Trade Policy in the Euro-
Pean Community, VWhat basically differentiates them is that they need to
achieve different levels for their entry prices to incur reduced tariiis,

or to avoid countervailing charges,
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The European Community concludes preferential agreements on a

country by country basis and applies these a2t the variety or group of
varietles level, The overall effect for each country is the same in all "
cases, It is useful to analygze a situation in which a country has a
single export curve elther for oranges or mandarins,

In figure 5.1 85 is the export curve for oranges or mandarins to
the European Community from z Mediterranean country. We assume that
between entry and market prices all charges besldes taxiffs are constant,
therefore it is possible to focus entirely on the tarifis. P" is the
minimum market price that the exporier face to be able to benefit
Irom its preferential agreementis with the Buropean Community.

Suppose that the market price is P which after subtracting tariffs
(KL) (or the common external tariff with preferences) reaches P¥ (mini-
mun entry price in formula 5.5) which implies exports of OQl. If there
is a shift in exports due to excess supply in that particulay country,
1t will be wiliing to export a greater quantity (OQ2 for example) and
the market price will be P* which after subtracting tariffs (MM)
implies a Pe' enitry pIicew. Pe' ls smaller than the minimum entry price
(Pp) and as a result, exports are penzlized through loss of tariff re-
duction. For example, they will now pay extra tariffs (Emfﬁ), and (Peiﬁ)
will represent all the tariffs paid (or the Common External Tariff without
reductions).

At that particulzsry price consumers will be willing to consume O_Q3

which 1s less than OQZ or quantity that the country was willing to ex-

lTariz"fs are applied on ad valorem basis in the Community but for the sake
of graphical simplicity specific tariffs are considered in figuxe 5.1.
The implications drawn from the analysis are not aifected by this simpli-~

fication.
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port when the preferential tariff was operating. Assuming we are on
the elastic poriion of the demand curve for exports coming Ifrom a
particular country, this will be willing to export more in order to
increase its total revenue. The Community tariff mechanism places
2 high penalty on the exporter if it attempts to export more than OQ1
and it finds that the optimum peint under those circumstances is ¥
where exporis &re OQl. This implies a shift back of the supply curve
from S'S' to SS. The excess supply need to be diveried to other
markets with a negative impact on market prices in those outlets, If
exporters face demand curves of similax elasticity in other marketis,
they will prefer to divert the excess supply to other outlets until
they reach the original situation (88), because the drep in market
price in other outlets will be emaller than the tariff penalty im-
posed by the Europsan Community.

5,1.5 Orange and Mandarin Price Formation in the Buropean Community
Empirical Anslysis

It is hypothesized that three factors influence orange market
prices in the European Community: totel orange exports from the Mediter-
vanean Arez, offered quamtities of a fruit substitute (pears) in the
Burcpean Communitykaﬁd the orange preference price., However, only the
first two factors are believed to influence mandarin market prices:
total mandarin exports from the Mediterranean Area and offered gquantities
of a fruit substitute (pears). Mandarin preference prices have been set
at levels far below market prices and consequently they should not have

a seasonal impact.
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The specifications of the orange and mandarin market price equations

are the following

(L 0. Pl L . +0P N p
Fl=ag tad + aBQ t g, P, and (5.6)
F2 oz p 4 b + b0 + b, PP (5.7)

1 z 3 4= ! "
CE _ . .
where P~ = orange market price ($/ton),

P - pmardarin market price ($/ton),

EO = total orange exports from the Mediterranean Area (thousand
tons),

E" = total mandarin exports from the Mediterranean Area {thousand
tons),

PP = guantity of pears offered in the Burcpean Community from
October to June (thousand tons),

me = gquantity of pears offered in the EBuropean Community from
October to March (thousand tons),

= orange preference price ($/ton),
7P

and where expectations are that

nendarin preference price ($/ton),

n

a. <0, a, <0, 2, >0, b

3 <0, b

< 0, and b@ = 0,

2 2

3
Rotterdam was selected as the most appropriate geographical loca-

tion in the European Community to examine orange and mandarin market

prices. The selection was made based on the following reasons: 1) it

is Jocated close to the most important consumer markets in the Community,

2} it can be reached by truck, train and boat, the means of transporia-

tion used by the main exporters, and 3) market information is more

readily available than in other locations because price guotaiions

are the result of public auctions at a wholesale level.

Auctions are carried oult several times evexry week. Price informa-

tion from each auction was available for Spanish varieties, Four orange
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apd two mandarin groups were selected corresponding to the varieties
Navel, Select White, Blood Crange &nd Verna for cranges and Setsuma
and Clementine for menderins, Monthly averages were calculated for
each group and these were weighted by monthly Spanish exports to all
destinations to calculate orange and mandarin seasonal prices. Prices
were reported in fleorims., Florins were converted into doilers by
first deflating by the consumer price index in Holland {base 1976} and
then using the exchange rate in 1976 to convert to dollars.

To cglculate an crange seasonal "preference price” accounting

for all exporters, varietal groups and diffesrent periods during the

season when 1t is in force, formula 5.5 was applied in the following

manner
i ‘
s é g Pf;jk (1+CET, ., ) + 1.2)
N - S
Pp: le l\Jk -. ¥ (5.8
s 5 3
2 3 Q9 .
i=1 §=1 k=1 9%
where i = country (Spain, Israel, Morocco, Rest of Mediterranean Area),

= varietal group (II, III, defined by the European Community's
classification in Appendix B)

i
k = time (December, Janusxry to March, April), and
Q@ = exports to the Europeen Community.

For mandazins, the final formulaztion was

2 Z Z ijk iJk Q
i=1 3= '

O
Nt

R

/
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where i = country (Spain, Morocco, Rest of Mediterranean Area),

j = varietal group (4 and B defined by the BEuropean Community's
classification in Appendix B),

k = time {November, December to February), and
@ = exports itc the European Community, .

Results are repcrted in Table 5.3. The dependent variable in =all
eguations is market price., Although the second equation was believed to
be the correct specliication for mandarin market price, the third equa-
ticn was estimated to examine the effect.that the inclusion of mandarin
preference price had in the equation. In the first two equations all
coefficients have correct signs, relatively small standard errors, high
Rz and a d-value in the inconclusive region for oranges. The null hypothe-
sis for mandarins cannot be rejected. It demonstrates that in the case
cf cranges the preference price has exerted a statistically discernible
impact on EC price. Expressed in terms of an elasticity at the mean of
the observations, the results suggest that a 1% increase in the season
average preference price would increase EC orange prices by.45%. In the
third eguation, the mandarin preference price shows a negligible value
and a large standaxd exxor, supporting a priocri expectation about the
tack of relevance of fhe variable

5.1.6 Orange and Mandarin DPrice Formation in the Rest of the European
Markets

Since the Community is 2 major imporiter of oranges and mandaxins
its trade policy has important implications for the rest of the Burcpean
prices., The nature of the eifect can be demonstrated algebraically
through a four equation linear model of the market for oranges. The

model is composed of z Mediterranean supply egquation, an EC demand
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Tatle 5.3 Eurcpean Community: Estimated Market Prices by Variety,

1966/67 - 1975/75.

Independent Variables

Variety COE;:E;nt ° Z0 ij me pOP 2P Re a
Oranges 1268  -.28 e .73 .61  1.38
(.03) (.127) (.33)

Mandarin 1947 -1.5 .93 .90 2.09
(.19) (.15)

Mandarin 1954 -1.49 -.85 -.09 .90 2.05

(.21) (.62) (.19)

General Note

Rz denotes the coedlficient of multiple determination, and & denotes
the value of the Durbin-Watison "d" statistic.

Vaziables
Dependent: rzice is given in § (1976) pexr tom.
Independent: E” = total orange gxports from the Mediterranean Area

(thousand tons), E' = total mandarin gxports from the
Meditexranean Area {thousand tons), @Y = quantity of
pears oifered in the European Community from October

to June (thousand tons), @ = quantity of pears offered
in the Buropean Community from October tec March {thou-
sand tons), PF = orange preferernce price ($/ton) (1976 $)
'P'F = mandarin preference price ($/ton) (1976 §).
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eguation, = Rest of Burcpe demand equation and a market-clearing con-
dition. For the sake of simplicity, the EC is zssumed to use a specific

import tariff.

oo p e p PR Mediterranean orange supply (5,10}
e g (POR+t) EC orange demand (5.11)
DRE =a~1 POR Rest of Europe orange demand (5.12)
- o™ . pfE Market-clearing condition {5.13)
where SM = Mediterranean orange supply,

POR = Rest of Burope orange price,

DEG = B orange demand,

t = EC tariff for orange,

DRE = Rest of Europe demand,

a...f= structural coefficients, and

P08 o B 4y, (5.14)

where POE = BC price.

Substituting (5.10) to (5.12) in (5.13) and solving for POO

OR _ ¢ -a+ e -dt .
S (5.15)
or =g -5+, (5.16)
¢ L
| _c-~ate = .2
where SO i and S1 TI A F T

Differentiating (5.15) with respect to the EC tariff

a®™®y _ e . (5.17)
af{t) ba+T

Thus, increases in the EC's tariff on cranges depresses Buropean prices
and vice versa. For any given set of structural supply/aemand coefficients,

(5.17) will be a constant factor.
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The preference price exerts the same effect as the imposition of a
tarifi because viclation of the minimum entry price carries a tariff
penalty, But 1t should only have & noticeable impact when the prefer-
ence price level interferes with the free trade price. Therefore, it
would have an impact on orange prices but not on mandarin prices.

It is reasonable to argue that mendarin market prices in the Conm-
munity have been the same as in the Rest of the European Area (disre-
gaxding transportation costs), If guantity of pears consumed in the
Community follows similar fluctuations as in the Rest of Europe, the
rezl orange market price in the Rest of Europe can be derived by cor-
recting for the effect of the preference price., This proxy price is

called PO and is calculated from (5.6) in the following manner

pOF pOF _ anPOP, (5.18)
where POR = Rest of RBurcpean crange price,

POE = EC crange price, and

PP =

I Preference orange price.
OR

In the remainder of this stuwdy P, derived in 5.18, and PME, frem
5.7, are referred as the orange and mandarin international prices, res-
pectively. Consequently, it is assumed that P exerts z constant

negative effect on pOR as it was shown in (5.17).

5.2 Relationship between International and Hational Prices

Tt is necessary to establish the linkage between international and
national or farmers' prices to evaluate the impact that extermal markets
have on plantings by veriety. Rglating an aggregate price (international)
to disaggregate prices (nationzl) was the mein issue to deal with to

study the linkage. Only two couniries, Spain and Israel, had supply
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znalyzed with farmers' prices in each country. Conseguently, these
¥

two counitries are analyzed here,

5.2.1 Spain

First, overall orenge and mandarin prices were calculated. In each
case prices of each variety were weighted by thelr seasonal exportis. This
was done to establish z paralliel with the way internatlonal prices were
calculated,

When relating the international orange and the overall orangs
farmers' price it was hypothesized that this commodity, as & whole, is
in a declining phase of its markeiing life. Consumers are slowly
changing tc other commodities or products like juices. In order to
meintain pre-established marketing channels and because of the spread of
the supermarket chains and their contractual relaticnships, {iraders
are willing to pay a premium to farmers in seasons when Spanish export
shares with respect to exportis from the rest of iis competitors is
likely to decrease and vice versa, A dummy variable was introduced
for seasons 19?4/?5 and 19?5/?6 tc capture unexplained high prices fox
farmers without & correspondence in internationai marketis.

Mandarins are in a different stage of their marketing life. This
is already a well-accepted commodity and its consumption 1s increasing.
In the initial stage, when traders needed to open new chamnels and promote
the product heavily, z grest part of this high market premium was used
to compensate for increasing marketing costs, It is believed that
traders are paying higher prices to farmers in order to generate new
incentives for a further increase in production. Marketing channels

are established and the merketing costs are not so high as before, A
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was included to try to capture this effect. For mandarins

e dummy variable was introduced in 1970/71 because international prices

were extremely low in relation to farmers' price. The final specifica~
P

tions for

PSITI

S0
where P

PSIH

POR

P

SO

T
D70

D475

Resul
price, Al

pexiormanc

oranges and mandarins were

OR . Q
&) * 2, o+ a3 ST o+ &), D7475, and

o T
b, * b, HME . by T + b, D70,

Spanish orange farmers' price ($/ton),

i

Spanish mendarin farmers' price ($/ton),
= international orange price ($/ton),
= internsticnal mandarin price ($/ton),

= ratic of Spanish orange exports with respect to the Rest o
the Mediterranean orange exports,

= time tzend,
= dummy variable in 1970/71 (D=1),

dummy veriable in 1974/75 and 1975/76 (D=1).

ts are shown in Teble 5.4. The dependent variable is farmers
L coefficients have the expected sign and the statistical

e of the equations is reasonable.

The next step was to try to find out how different varieties are

.F

related to overall farmers' price for each commodity, oranges and mandsxins.

4 time irend was used as an independent variable in addition to the overzll

orange (ma
1974/75 to

cation use
o

Fr =
L

ndarin) farmers' price. For Iate Oranges a dummy was used in
teke account of an outlier observation. The general specifi

d was

S0
a. + a P+ a

1 5 T + aaD?M, and

3
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where the new varigbles are

o

P, = farmers' orange price for variety i ($/ton),

o
1l

farmers' mandarin price for variety i ($/ton), and’

D74 = dummy variable in 1974/75 (D=1).

Results are shown in Table.5.5. The dependent variable in all
equations is the farmers' price for a particular veriety. In genersal
the trend variable reflects quite zccurately what is happening in the
market among varieties. In 1974/75 it is noticeable that prices in
the third quarter reached abnormally high values (late Crange). The
fit of these eguations indicates that this method might be appropriate

for closing the overall model through its price equations,

5.2.2 Israel

The procedure applied in Spain was carried out in Israel. A
dummy was introduced for seasons 19?@/75 and 1975/76 to take account of
the same effect that happened in the Spanish equation. Table 5.6 shows
results for the estimated overall orange farmers' price, Except for the
1974/?5 and 19?5/?6 seasons there is a close correspondence between
national and internstional prices.

Table 5.7 shows results for the relationship between each variety
and the overall orange farmers' price. PIO refers to the overall orange
fermers' price. Late orange had a dummy variable for lQ?b/?B with the

same effect as found in Spain.
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CHAPTER VI

ORANGE AND MANDARIN EURCPEAN IMPORTS

Yore than 95 percent of orange and mandarin expcorts Irom the
Mediterranean Area go to European markets (Table 4.3), The analysis
of imporis by Western and Eastern Buropean countries has been carried
out using different approaches to reflect their trade policies,
Although the chapter deals with import demand since most of the $m-
porting do not produce oranges and mandarins imports are generzlly
equal to consumption.

The Western European countiries have been divided in 4 groups:

1) the crigingl membexs of the European Community (France, Germany,
Netherlands, Belgium and Luxembourg) excluding Italy because it does
not import in order to protect its own industry, 2) the new members

of the Eurcpean Community (England, Ireland and Benmgrk), 3) ‘the Scan-
dinavian countries (Norway, Sweden and Finland) and 4) Switzerland

and Austriaz. The European Communiiyv was divided in +two oups be-
. o group

' cause they had different import policies during the period alanyzed,

1966/67 to 1975/76. The third and fourth group were selected based
on their geographical proximity. The USSR, Hungary, Poland, Czéko-
slavakia, and Yugoslavia were included in the Eastern Eur opean country
group, |

Orange and mandarin imports by Western European countries from
non-Mediterranean areas were analyzed to complement informstion about
market impori shares for Mediterranean export countries in those

countries,

123
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The import season was defined as QOctober to June for oranges and
October to March for mandarins., Estimation was carried cut beiween

1966/67 and 1975/76 seasons.

£.1 Orange and mandarin imports in Western Buropean countries
&

Tables 6.1 and €,2 show quantities of oranges and mandarins
imported by different country groups. Monthly information for orange
and mandarin imporis and exports was available for all countries in
the original EC countries and England from national trade statistics.
Yonthly net trade import figures were calculated and aggregated from
Ccicber to June for oranges and from October to March for mandarins.
For the rest of the countries data given by CLAM for crange and
mandarin exporis from the Mediterranean countries were used as total
import figures.

Table 6.3 presents information on population in each group and
in individual countries, Imports per capita were calculated as
the dependent variable for all eguatlons., The specification of the
import equations included similar variables for all groups. It was
hypothesized that imports are influenced by the price of the_dommodity
(oranges or mandarins), the price of = substitute (pearsj and trend
(T) that captures changes in consumers tastes and long-run substitution
effects. An income variasble was not included because changes in con-
sumer prelierences was considered to be the more relevant factor.
.Attempts to include consumpiion of several fruit juices as an explan-
atory variable for possible substitution effects failed to show any

congistent statistical relationship.
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Orange prices, POE and POR developed in Chapier V, were used
in the original EC members egquation and the rest of the world equa-
tions, respectively. PME, developed in Chapter V, was used as the
mandarin price in all sguations. Prices for pears were taken from
two different sources. TFor the oxiginal EC countries prices were taken
from France by averaging monthly quotations at Strasbourg. For the
rest of the country groups prices were taken from England: it was
assumed that they represented international prices and could be
applied to other countries. In both cases two prices were calculated,
one represented the October to March season and the second from COctober
to June. Resulis are shown in Tables 6.4 and &.5. Both prices were
defiated by the consumer price index with base in 1976 and then they
were converted into dollars by applying the average exchange rate
for that year.

The specification for orange imporis was

Q% = a. + 2, poE (POR) + a

X pPET (pPRIy

3 ray Troeg (DE77071, D7O71),

where the array of dummy variables incorporated in the eguation in paren-
thesis refer to the dummies included in different equations,

Q° = orange imporis (grams per capita),

F - g orange price ($ 1976) (doliars/ton),

PR = international orange price ($ 1976) {(dollars/ton),
T = time,

D677071 = dummy variable in seasons 1967/68, 1970/71 and 1971/72 (D=1},
D707l = dummy variable in seasons 1970/71 and 1971/72 (D=1),
R o pear price (Octobex-June) {$ 1976) (dollars/ton), and

P = international pear price {October-June) ($ 1976) {dollars/ton).



T1¥eq U pauyeidxs ew ‘uopuoy  edudITTTSINUT TTOLI  taejiunec) DLWOMODY UG [USAUOWNOS  TDUB AU CMOZy DPOA LIS 140 o
1XEq U Tuy v Huy 31 o] q N i 1 SdDHn0Y

£ELy ‘2gE £rahy L qes TOEE “ybE CrEoE £TEEE gis Lrots SUNP-LBGOEY
£7IEw L 9gg oty £7gES TZnE ‘Qet Rk L g6e £° L6y £7504 (OEBH-T2Q0L ()
9L/5L6L  GL/qh61  wL/EL6C EL/EL6T . 2L/TL6T TL/OL6T  OL/G96T 69/996T  Qo/l96T  L9/9961 DOLIB

uoy, xad [gLET) saeyiog

9L/CL6T- L9/9961 ©820T4d iedd  HOGONIN (RLLIND  $°'9 9TquE

129

“qaag ar paugwrdxe se csragy
TR0 1Idy SubTysTiuqy Ui g "esnb[1671989¢ Sopndy 19 S9%aubLi S5 [BILUS) SUTAJSY ' BOURLE SWOL} PoA LA

S

Loy Lrozy fass L7906 *gye 9 uty " epE “qLg 9 e t2Ey BUW-3290%20

L yay L y6e £rast fe0s £r698 L yLE BTsi £ "6k £ "6t £°GLE HOABR-.03009.30

9L/GLGL  SL/HL6Y  wLELET £L/el6I cL/tE6E TL/OL6L  0L/696T 6979961  49/L961  19/9961 . pOTIRg
T T e

uoy asd (gLET) savpoqy

917GLET~ LO/996T “800Ld uwdd HONWMIA  4T9 Plasy




130

Results axe shown in Table 6.6. 4 dummy variable was included
iox 196?/68, 19?0/?1 angd 1971/?2 seasons for which Norway, Sweden
and Finland orange consumption was estimated. The reason for the ex-
istence of such behavior is the ixregular supply of Israel, the main
exporter 1n thai area. For Switperland and Austriz a dummy_was in-
cluded for seasons 19?0/?1 and 19?1/?2. Irregular export allocation
by Italy, the leading exporter tc that arez crested laxrge differences
in some seasons. Both cases could be explained as marginal markets
in Europe with particular export countries having a dominant rcle.
Whenever the leading export countries are not able ito provide normal
supplies, the rest of the exporters do not fill the gap because of
the insignificant quantities involved and the regidities ¢f the dis-
tribution system.

Results indicate thét all signs for orange prices are correct
with low standatd errors of the estimates. The sign of the coefficient
of the pear price is correct except for the last equation., Bui the
precision of the estimators is low except for the original EC countries.
The variable T has a negative sign in zll equations with low standaxd
errors in all cases, stressing the downwzrd trend that consumpiion of
fresh oranges had héd in Buropean markets. Finally, the coefficient
of determination is high in gll cases and the Durbin-Watson statistic
do not indicate autocorrelation.

The specification for mandarin imports was similsx to the orange
imports function

" =a +a, PP 2 P e T 2g D73,

5
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where @ = mandarin imports (grams per capita),
PME = internztional mandarin price ($ 1976) (dollars/ton),
PPEM = EC pear price (October-March) ($ 1976) (dollars/ton),
pFP = international peer price (October-March) ($ 1976) (dollars/ton),
D73 = dummy variable in season 1973/74 (D=1), and
= tine.

_T

Results are shown in Table 6,7. The signs for mandarin prices
are correct with low values for the standard errors of the estimates.
Price of pears shows the same performance as for the orange equations,
Signs are correct in a1l equations except for Switzerland and Austria's
mandarin imports, But only in the original EC countries shows high
precision. The trend is positive in 3 eguations but the estimates
have low precision. A dummy variable was included for the 1973/74
season t¢ account for a discontinuity of mandarins supplied to Switz-
erland and Austriz by its leading exporter, Turkey. This discontinuity
could be due to similar factors that have affected orange importis
explained above.

The R2 is high in all cases and the Durbin-Watson statistic is

in the indetermined region,

6.2 Orange and mandarin imparts in Eastern Buropean countiries

Tebles 6.1 and 6,2 show orange and mandarin imports by Bastern
European countries from 1966/67 to 19?5/76‘ Table 6.8 shows the pop-
ulation for each individual country and totals. Imported orange and
mardarin quantities from the Mediterranean Area were taken as total
consumed guantities. Although this might not be the case, imports from

other places like Cuba have a lower quality and are not direct substitutes.
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It was hypothesized that the velume of trade permitied by govern-
mental agencies was based on two elements, 1) the amount of foreign
currency availeble and 2) near ferm import prices., Totzl value of
imported fruits and vegetables was used as a proxy for the amount of
foreign currency available for imporis. Daiz are shown in Table 6.9.
It was depleted by the United States consumer price index with base
in 1976 and then divided by population. Internationsl orange and
mandaring lagged one year were used as proxy variables to reflect the

impact of prices on short run planning decisions. The specification

was
Iﬁ (I‘Ig) =ap ey Pgi (P{fl) toay IFV,,
where I~ = orange imports (grams per capita),
T" = mandarin imports (grams per capita),
PR - international orange price {1976 $) {(&/ton),
P = international mandarin price (1976 §) ($/ton), and

IFV = imported fruits and vegetables (1976 ¢) ($/100 people).
Results zre shown in Table £.10. The statistical performance of
both equations is acceptable. Signs are correct, coefficients have

low standard errors and the Rz ig high.

6.3 Western European ovange imports from non-lMediterranean countries

Table 6.11 shows the guantity of oranges imported by Western
European couniries from non-Mediterranean countries. Monthly infor-
mation was available for England and France from their netional trade
statistiecs. The French information was used to extrapolate for the
rest of the original EC countries, The same approach was used for the

new EC countries using the English infeormation. An average of both
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——
sources was calculated and applied for the rest of the Western
European countries.
The purpose was 1o examine trends and if discontinuities cccurred

these were dealt with through dummy variables. The specification was

1°=a +a, T+ a, (DP0, D674, D75, DPL475),
1 z 3

where +the array of dummy variables incorporated in the eguation in
parenthesis refer to the dummies included in different equations,

7% = orange imports (thousand tons),
T = {tine,
D70 = dummy veriable for season 1970/71 (D=1),
DEC7i = dummy variable for seasons 1969/70 and 1974/75 (D=1),
D75 = dunmy variable for season 1975/76 (D=1), and.
D7475 = qummy variable for seasons 1974/75 and 1975/76 (D=1).
Results are shown in Table 6.12. There is a clear negative

trend in all groups.
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CHAPTER VII

SUMMARY AND CONCLUSIONS

7.1 Summery

Figure 7.1 provides & swmary of the linkages between supplies,
exports, imports, international prices and farmers' prices at national
levels for oranges and mandarins in the Mediterranean Area. An econo-
metric approach is used to estimate the relationships between dependent
and explenatory variables representing ecconomic or other factars for
each of.the components of figure 7.1. It is assumed that this system
is recursive and that each block of relationships can be estimsted using
ordinary least squares. The same overall approach was used for oranges
and mandaring,

Ir figure 7.1 full arrows represent relationships for a particuler
vear and the direction of causality. Broken arrows are used when there
is a time lag of one season or more in response between two blocks. A
continous line without arrow means that a relationship exists between
two blocks.

Ir a simple season the area of bearing fruit and yields are the

~

mein factors determining supply or total production. In countries such
as those in the Mediterraneasn for which orange and manderin exports are
the main reason for the cultivetion of these crops, exports are mainly
determined by supplies. BEuropean countries, with the exception of Italy,
do not grow these fruits aﬁd'their imports correspond closely Lo what
the Mediterranean Arez iz able to supply.

Exports vary quite dramaticelly between seasons, mainly because of

changes in supplies due to weather cenditions. These fluctuations have

141
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Figure 7.1 MARKET RELATIONSHIPS FOR ORANGES AND MANDARINS
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an influence on international market price fluctuations. Internaticmal
prices determine farmers' prices in each exporting country. Prices re~
ceived by farmers influence farmers' planting decisions because they base
their expectations on past prices. Once new trees are planted; after
some years, they start bearing fruit and increase the stock of bearing
area.

Tigure 7.2 shows the geographical area analyzed in the Mediterranean
Avesz, Tables 7.1 and 7.2 show the number of equations in each block of
merket relationships for oranges and mandarins by country, gecgraphical
or economic area.

The supply sector has the largest number of equations Decause greater
disagegregation has been used. Thus the supply of oranges &nd mandarins
in each cowntry has been examined by veriety or group of varieties,
wheress oranges and mandarins have been aggregated into two different
groups to estimate exports, imperts and international prices. The link=
age between the aggregated and Gisaggregated parts is achieved by relat-
ing overall orange (mandarin) prices received by farmers with the vari-
etal crange (manderin} prices received by fermers.

The equaetions estimated in the different blocks are summarized below
with the exogenous and endogenous veriables ugsed, Dummy varisbles are
not included in this summary. If subscripts &are not specified it means
that all variables relate to the same season. In the following descrip-
tior whenever a coefficient is attached to more thsn one variable 1t means
+that these variables have been used alternatbively in different estima~

tions.
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Table 7.1 EQUATIONS SPECIFIED IN THE DIFFERENT BLOCS FOR THE ORANGE
MARKET RELATIQNSEIPS. .

Cowntry, geographicel Wuamber oF
or econcmic Ares - Eguations
Supply
Spain 16
Israel 5
Moreccceo 2
Rest of Mediterranean Area 1
" Exportis
To Buropean Countries
Spain 1
Tsrael 2
Morocco 1
Rest of Mediterranean Ares 1
To Non-European Countries
Total Meditieranean Ares 1
International Prices
' European Markets 1
Imports
From Mediterranean Ares
Original 6 EC members 1
New 3 EC members 1
Scandinavia less Denmark 1
Switzerland and Austria 1
Non-European countries 1
East European countries 1
From Non-Mediterranean Aresa
' Original 6 EC members 1
Kew 3 EC members 1
Other Western European ¢ 1
comtries
Overgll Prices Received by
Farmers Spain 1
Israel 1
Varietal Prices Received by
Farmers
Spain 3
Israel 2

Total L7




146

Tatle 7.2 EQUATIONS SPECIFIED IN THE DIFFERENT BLOCS FOR THE MANDARIN
MARKET RELATICNSHIPS, |

'Country, geographical Number of
cr economic Area Tguations
Supply
Spain é
Meoxroceco 2
Rest of Mediterranean Ares 1
Exports
Tc European Countries
Spain 1
Mcxrocco 1
Rest of Mediterranean Area 1

To Non-European Countries

'_i

Total Mediterranean Ares

International Prices

European Markets 1
Imports
Original 6 EC members 1
New 3 EC members 1
Scandinavia less Denmark 1
Switzerland and Austria 1
Non-European countries 1
Fast European countzies 1
Overall Prices Received by -
Farmers
Spaln 1
Varietal Prices Recelved by
Farmers
Bpain 2

Total 23



7.1.1 Supply
A thecretical framewcork was developed ih éhaé{éj.izIAhaf£ﬁé é££i£i:1;*x~
cal results are gathered in chaptex Iil. Supplies were anaiyzéd.iﬁdi;:
vidually for Spain, Israel and Morocco. The Rest of the Meditefraneaﬁ
Ares was aggregated.

T.1.1.1 Svpain
e ——

Aresa

The theoretical model developed in chapter II was applied fo 5 vari-
etal groups, two mendarin varieties: Satsume and Clementine and three
orange varieties: Navel, Blood orange and Lete orange. The finsl speci-

fiecation was

27 >1k
A L P
A-Atl="+b_f_-_l_+c:}_+dt-"‘
T -
B Aea el
where L = totel area,
=T
L = ares equal or greater than 7 years old,
>1h
L = area greater than 14 years old,
P = farmers' price, and
P o= average orenge and mendarin price,

The empirical results obtained were given in Table 3.5
The rest of the varietal groups; one for mandarins: Commopn mandsrins,

an@ 5 oranges: (ther oranges, Naveline, Common White oranges, Salustiana

and Other Select White, were specified as follows:

A =8 + bT,
where A = total area , and
T = tine.
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Resilts were presented in Table 3.6

Yiéld

Similay specification was used for all 1l varieties, 8 oranges and

¥ =& + bT{Logl) + ¢ RSS(RSD),

where Y = yielgd,
T = time
log T = logerdithm of time,
ESE = Spanish rain in September, end

REO0 = Spenish rein in September and October.
Fesulis were given in Table 3.9

7.1.1.2 Isrzel

Ares
Two orange varieties, Shamouti and Late crange, were snalyzed with

the fellowing specificzetion

/P _N/E, )
2 = s +p 8% 4 ( t-3 V=) + 47
t t'-_i. =- (=
T3 \Pt-u
. b
waere A = bearing ares,

P = fermerz' price,

P = gverage farmerz' price for Shamouti, I=te orznge and
Grapefruit, and

T = time,

Results were presented in Teble 3.7
Yield

The same orange variefies, Shamoutli and ILeis oranges, were znalyzed
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using the following specification

il

¥ g +b RMA + ¢T,
where Y = yield,
RMLt = Israel rain in March and April; and
T = time
Results were given in Table 3,10
Supply
The rest of the orange and mandarin production was specified in the

fellowing menner

E ==&+ b7,
where S = supply, and
T = time,

Results were presented in Table 3,12
T.1.2.3 Moroeceo

Areg

All oranges and mandarins were specified in the following manner

e Ay
At - At_l =&+ b—%T-+ e A + 47T,
t -1
where A = {otal area,

P = internstional orange price,
F = average orange and mandarin international prices,
A = bearing area, and

T = tine,

Results were given in Table 3.8




Yield

All cranges and mandarins were specified in the following mamner

Y = a + bRFM + cT,
where Y = yield
RFM = Moroceco rain in September snd October, and
T = time.

Resulte were presented in Table 3.11

7.1.1.4 Rest of Mediterranean Avesz

Both oranges and mandarins were specified by the feollowing menner

g ==&+ bl,
where & = supply, and
T = time.

Results were given in Table 3.12
7.1.2 Exports
Chapter IV incliudes the snalysis for exporis

7.1.2.1 To Europear Countries

Oranges and mandarins exported from Spain, Israel, Morocco and the

Rest of the Mediterranean Aree had the same specification

EO(E™) = & + vs (8%,
Where EO = orange exports,

n .

E = mandarin exports,

o

8 = grange supply, andé
m »

5 = mendarin supply.

Results were given in Taebles 4,4 and 4.7
In the case cf Israel, crange supply was computed as total supply

minus guantity used for industrial purposes and this was specified as
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Q- = a + BT,
I . - . . - '
where Q = guantity used for industrial purposes in Israel, and
T = time,

Results were presented in Table 4.2

T.1.2.2 To non-European Countries

Oranges and mandarins were specified as

INE = a + DTS5,
where ENE = exports of oranges (mandarins) from the Mediterranean
Ares to non-Europsan countries, and
s = totel orange (mendarin) supply in the Mediterranean

Ares
Results wete given in Table 4,8

7.1.3 Internstionsl prices

Chapter V includes the analysis of this section., The final speci-

fication was

0E ,_ME ] o
PP ) =a+0E” (BT 4+ e (@F7) + a@F,
o0E _ oh Tt
where I = EC crange marketl price,
ME . . .
P = EC or internationzl market price,
E® = total orange exports from the mediterranean Area,
m
E = total mandarin exports from the Mediterranesn Ares,

QP! = gquantity of pears cffered in the European Commumity
from Cctober to June,

@ = guantity of pears offered in the European Commumity
from Ociober to Mgreh, and

op .

P " = orange preference price.

Resultes were given in Table 5.3

International orange prices were deduced

> o}
from POP = POE - dr F
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OR . . - .
where P = international orange price.

T.l.b  Imports
Chapter VI includes the analysis for imports.
The specification used for orange imports in the Western European

countries was

0 PRJ

Q° = a + pptF (?OR )+ Nkt (p ) + ar,
where Q = crange imports,
OF
P = EC orange price,
OR . s .
P = international orange price,
pFEI= BC pear price (October - June),
PRI_ . - . .
P = international pear price (October-June), and
T = time.

Results were presented in Teble 6.6

The specification for mandarin imports in the Western European

was
n ME PEM  PRM
Q@ =a+DbP +cP (P ) + ar,
where - Qm' = mandarin importis,
PME = international mandsrin price,
PPN g pear price (October-March),
PRM ., . . .
P "= international pear price (October-Merch), and
T = time,

Results were given in Tszble 6.7
Orange and mandarin imports in the Eastern Eurcpean countries

were specified in the following manner

O,y _ OR ME
Igliy) =&+ oPyy (Pyy )+ cIFV,,
o}
where I = orange imports,



jav)

q

IFV

B

Results were
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mendarin imports,

international orange price,

international mandarin price, and
imported fruit and vegetables,

given in Table 6.1C

Imports of oranges by Western European countries from non-Mediter-

ranean countries was specified by the following manner

where

was

where

wWas

where

T

I

T

o}

©

fl

4

a + bT,
orange imports, and

time

Results were given in Table 6.12

T.1.5 Overall prices received by farmers

This section was analyzed in Chapter V.

The specificetion used for ESpanish oranges

S50

50

OR

"

1}

1l

a + bPOR-+ cSO,

Spanish orange farmers' price,
international crange price, and

ratio of Spanish orange exports with respect to the
Rest of the Mediterranean orange exports.

Results were presented in Table 5.k

The specification used for Spanish mandarins

F

S

I

]

]

ME
a+ bPF + cT,

Spanish mandarin farmers'® price,
international mandarin price, and

tine.
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Results were given in Table 5.4

The specification used for Israeli oranges

710 = 2+ pp™®
Io _ . . o ' .
where P = Israeli orange fermers' price, and
OR - : . .
P = international orange price.

Results were given in Table 5.6

7.1.6 Varietal prices received by farmers

Chapter V includes the analysis of this section

The specification used for Spanish oranges and mandarins was

o, _m so ,_gm
P (P.) =a+ 1P (P )+ T,
il
© . ' . ‘ . .
where P; = Spanish farmers' orange price for variety 1,
m . T N ) . . -
P; = Spanich farmere' manderin price for variety i, and
so _ . o ' .
P = Spanish orange farmers' price,
sm . . , ' .
P = Spanish mandarin farmers' price, and
T = time.

The epecification used for Israeli cranges was

T
20 = g+ BPO .
i
o T T £ : = o
where Pi = Israeli fermers' orange price Tor variety i, snd
10 s .
P~ = Israeli crange farmers' price,

Recults were given in Table 5.7

7.2 Conclusions

The overall conclusion of this study is the evidence that the
causality of market relationships for oranges end mendarins from the
Mediterranean Area can be analyzed with z fully recursive econcmetric
framework.

The main findings from the different sections of this study are:




155

1) The possibility of applying capital and investment behamiér
4o analyze plantings and removals response for perennial plants.

A combination of the capacity utilization and expected profits
theories were applied to oranges and mandarins.

2) fThere is empirical evidence that farmers gelect their plantings
from several varieties and they diversify their invesiment among
then.

3) The proportion of bearing and old stock of plants with respect
to totel planted are determining factors in their investiment
behavior.

4) Rein in the fell is & critical factor for yields in Spain and
Morocco Wwhereas rain in the spring is the limiting element for
yields in Israel.

5) There is a close correspondence beltween supply and export fluc-
tuations in the Mediterranean Ares that confirms the basic export
asture of the orange and mandarin industries in the Mediterranean
Ares.

6) he FBuropean Community import policy has played an important
role in Getermining internal market prices as well as prices in
other European markets. The level of the "prefevence"” price has
been the mzin policy tocl.

7) Orenge imports per capita in the Western Eurcopean countries has
had a desciining trend which might indicate possible long-run
substitution effects.

8) From October to June seascn the Western Eurcopean countries

heve been decreasing their orange imports per capita from non~Medi-




terranean cowntries.

9) The relationship between intermaticnal and farmers' prices
in Spain and Isrzel indicateg resuits which portray different mer-

keting strategies.

10) The relstionships developed in this study provide for an overall
model of production, trade and prices for Mediterranean oranges and
mandarins. Such a model ecould be used to provide forecasts of
future prices and to analyze the implications cf alternative poli-

cies,
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