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Abstract

Recent years have witnessed closer diplomatic relations between Egypt and Russia,
which have led to significant growth in the countries’ bilateral agricultural trade. As
a world-leading producer and exporter of oranges, these developments represent an
opportunity for Egypt to promote its orange exports to Russia. Another emerging
opportunity for Egypt to increase its share in the Russian market for imported oranges
has been provided by import embargos imposed by Russia in recent years on agricultural
and food commodities from several countries, creating a supply gap of around 25 % in
the Russian orange market. To assess the competitiveness of Egyptian oranges and
explore the potential export opportunities presented by the Russian market, this paper
uses a Rotterdam import allocation model to analyse demand relationships among major
orange suppliers to Russia during the period 1996–2014. The results show that in
comparison with other orange suppliers, Egypt enjoys a strong comparative advantage in
the export of oranges to Russia. The econometric results suggest that both Morocco and
Egypt would benefit the most if Russia were to allocate a larger budget to the import of
oranges. The expenditure elasticity estimates indicate that an increase in Russia’s demand
for imported oranges would lead to increases in the quantity of Egypt’s orange exports,
as well as in its share of the Russian orange market. Furthermore, cross-price elasticity
estimates reveal that Egyptian oranges are substitutes for Turkish and South African
oranges, implying that Russia has a tendency to switch to these two suppliers when
Egyptian oranges become relatively expensive. In light of these results, the adoption of
strategies to produce oranges sustainably and cost-effectively, upgrade the orange value
chain, acquire processing technologies and enhance the technical and organisational
capacity of farmers and exporters could be useful means for promoting exports and
boosting the competitiveness of Egyptian oranges on the Russian market.

Keywords: Egyptian orange exports, Russia, Import demand, Differential demand system,
Rotterdam model
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Background
Fuelled by an increase in real disposable incomes over the past two decades and the

growing tendency among domestic consumers to maintain healthier diets, the demand

for fresh fruit and vegetables among Russian consumers has grown significantly in

recent years (Honkanen and Voldnes 2006; Kolchevnikova 2010; Hamza 2015). With a

share of around 7 % of the fruit market, oranges are the second most popular citrus
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fruit in Russia (Ilyina 2011). The Russian orange market depends entirely on imports

since oranges are not grown domestically, with the country having the largest share

(around 12 %) of world orange imports (GRC 2012). Between 1996 and 2014, Russia’s

orange imports have grown by an average of 4.6 % annually, rising from 257.5 thousand

tons to around 469 thousand tons (WITS 2016).

Egypt, the world’s sixth largest producer and second largest exporter of oranges, has

always been one of the main orange suppliers to the Russian market (Hamza 2014).

Particularly since 2001, Russia’s orange imports from Egypt have increased substan-

tially, skyrocketing from about 8 thousand tons in 2001 to 76 thousand tons in 2003

(Fig. 1). Between 2004 and 2010, the quantity of Russian orange imports from Egypt

practically doubled, rising from 110 thousand tons to almost 219 thousand tons.

Despite the socio-political unrest in Egypt in 2011, which adversely impacted its foreign

trade sector, Egypt’s orange exports to Russia have shown relative resilience and have

generally continued to grow in the period after 2011 (Fig. 1).

Generally, this very strong performance of Egyptian orange exports on the Russian mar-

ket can be attributed to the special attention that Egyptian agricultural policies have paid

to the development of the orange supply chain at all levels. Such attention is motivated by

the very significant contribution made by oranges to the country’s fruit production (one

third of total fruit production) and exports (around 10 % of total agricultural exports

worldwide) (Hamida 2012; WITS 2016). Furthermore, the promotion of orange exports

to Russia has always been an objective of Egypt’s agricultural export development strat-

egies aimed at diversifying the map of the country’s agricultural exports and reducing its

dependency on a limited number of EU and Arab markets. Moreover, the importance of

Russia as a target market for Egyptian orange exports has recently increased. Abu Hatab

and Nsanimana (2016) indicate that “political proximity” between Egypt and Russia in re-

cent years has revitalised their bilateral agricultural trade relations significantly. Thanks to

several trade agreements being signed by the two countries to promote a greater level of

trade liberalisation, bilateral agricultural trade has grown from USD 85 million in 1996 to

about USD 2.2 billion in 2014, making Russia a major trading partner of Egypt (Parker

2015; WITS 2016). In this context and given Egypt’s position in the global orange market,

oranges have repeatedly been cited by Egyptian agricultural trade policymakers as an area

in which the country could benefit from these improved bilateral agricultural trade
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Fig. 1 Russian orange imports from Egypt, 1996–2015. Source: World Bank, WITS (2015)
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relations with Russia and secure a greater foothold in the Russian market for imported

oranges.

In addition to these recent improvements in Egypt-Russia bilateral agricultural trade,

the recent embargos imposed by Russia on agrifood imports from several destinations,

including the EU in 2014 and Turkey in 2015, opened up another opportunity for the

promotion of Egyptian orange exports to Russia (Hamza 2014). According to Abu

Hatab and Nsanimana (2016), these two embargos have created a supply gap of about

25 % in the Russian market, providing export opportunities to Egypt and other orange

suppliers to fill the resulting import void. Although it is too early to assess the impacts

of these embargos on Egyptian orange exports to Russia, Fig. 1 shows that there has

been an increase of around 11 % in the quantity of Egyptian oranges exported to Russia

in 2015 in comparison with the preceding year.

To assess the competitiveness of Egyptian oranges and explore the export opportunities

that the Russian market may offer Egyptian oranges, the present study used a source-

differentiated approach within a Rotterdam import allocation model to analyse the

Russian demand for imported oranges from Egypt and other major suppliers during the

period 1996–2014. This paper contributes to the literature in the following ways. First, es-

pecially in light of the above developments in Egyptian-Russian bilateral agricultural trade

relations as well as the structural changes in the Russian market for imported oranges

following the imposed import bans, the subject covered by this paper is very timely and

its results could be useful to Egyptian agricultural trade policymakers in the development

of informed strategies for the promotion of orange exports to Russia. Second, a closer

look at the existing literature on the foreign demand for Egyptian agricultural exports

shows that the majority of previous studies have ignored horticultural commodities in

favour of other agrifood commodity groups, despite the fact that horticultural commod-

ities are progressively making up an important proportion of Egyptian agricultural

exports. Third, previous related empirical studies mainly focus on the EU, USA, and Arab

markets, while few studies have so far investigated the demand for Egyptian agricultural

exports in Russia and other Eastern European countries. This paper therefore attempts to

fill this void in the literature by providing empirical evidence based on the analysis of the

Russian demand for imported oranges from major suppliers including Egypt.

The next section in this paper provides a brief assessment of the competitiveness of

Egyptian orange exports on the Russian market. This is followed by a presentation of the

econometric model and a description of the data and their sources. The econometric

results and the estimated demand elasticities are presented thereafter followed by a

discussion of the results and concluding remarks.

Assessing the competitiveness of Egyptian orange exports on the Russian market

Several studies have shown that Egyptian oranges enjoy greater competitiveness factors

relative to their rivals on the Russian market (Soliman and Bassiony 2012; Soliman

2013; Torayeh 2013; Hamza 2015). A recent USDA report by Hamza (2015) points out

that Egyptian oranges traditionally enjoy a set of characteristics that include favourable

production conditions, low labour costs and well-established supply chains, which col-

lectively enhance their competitiveness on the Russian market. Specifically in terms of

production capacity, recent statistics from MALR (2015) point out that oranges
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comprise almost half of the total area under fruit cultivation in Egypt. Egyptian orange

production increased from 1.6 million tons in 1996 to around 3 million tons in 2014, re-

cording an average annual growth rate of 3.6 % (FAOSTAT 2016). It is worth mentioning

that Egypt produces a wide range of orange varieties, including Baladi (domestic), Sukkari

(the sweet orange),Valencia, blood orange and Navel. However, both Valencia and Navel

varieties represent the major export varieties, whereas other varieties are mainly

consumed domestically (MALR 2013).

With respect to product quality and consumer preferences, Rudolf (2015) shows that

despite the fact that other competitors (e.g. Turkey and Greece) have a more favourable

geographical position with regard to their proximity to the Russian market, the com-

petitiveness of Egyptian oranges on the Russian market relies primarily on their quality

and price. Soliman (2013) assessed the competitiveness of Egyptian fresh oranges in a

number of European markets, including Russia, using the global value chain analysis

approach (GVCA) based on interviews with buyers and key stakeholders in these mar-

kets. His results suggest that Egyptian oranges are perceived to be of higher quality

than oranges from Turkey and Morocco. Moreover, unlike many other competing

countries and due to favourable climatic conditions, Egyptian Valencia oranges do not

normally experience the “re-greening phenomenon” which breaks down the colour dyes

that give oranges their normal colour, causing a greenish tint, i.e. the reappearance of

chlorophyll in mature oranges (Abu Hatab and Nsanimana 2016). Increased health

concerns among consumers in Russian and other importing markets and fears of the

use of chemicals to re-colour oranges therefore result in a high demand for Egyptian

oranges on the Russian market.

With regard to export prices, Hassan et al. (2010) compared the export prices of

Egyptian oranges with the export prices of other Mediterranean competitors, namely

Spain, Israel, Morocco and Turkey. They concluded that Egyptian export prices of

oranges are on average approximately 26 % lower than the export prices of these com-

petitors. Furthermore, using annual time series data covering the period 1981–2010,

Soliman (2013) found that the average farm prices of Egyptian oranges have usually

been lower than the corresponding average world price and that the export price of

Egyptian oranges is lowest compared with the prices of traditional competitors such as

Morocco, Syria, Tunisia and Turkey. The lower prices of Egyptian oranges further

enhance their competitiveness in cost-conscious and heterogeneous markets such as

the Russian market. Another important factor that gives Egyptian oranges a competitive

edge on the Russian market comes from their early harvest compared to other major

producers in the region, thus allowing Egyptian oranges an export season from mid-

November to the end of August (Hamza 2015).

To develop a clearer picture of the Russian market for imported oranges, Fig. 2 por-

trays the distribution of major orange suppliers to Russia during the period 1996–2014.

With an average import budget share of about 22.3 %, Morocco tops the list of major

orange suppliers to the Russian market. Egypt ranks second, with an average expend-

iture share of 20.8 %. South Africa comes third (18.5 %) followed by Turkey (15.4 %),

while Greece and Argentina lag behind with average budget shares of around 7 and

5 %, respectively. Collectively, these six countries supplied the Russian market on aver-

age with nearly 89 % of its total orange imports during the period 1996–2014. The

empirical analyses in this paper therefore focused on these orange suppliers.
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A closer look at Fig. 3, particularly in the years after 2000, reveals that the budget

shares of these major orange suppliers to Russia have experienced dramatic changes

over time. For instance, Morocco’s budget share declined from about 49 % in 2000 to

just 5.4 % in 2014. Albeit from a much lower starting point, Egypt’s budget share has,

in contrast, increased substantially, from nearly 3 % in 2001 to around 44 % in 2014. In

particular, Egypt’s share largely surpassed that of other major orange suppliers to Russia

during the period 2007–2014, averaging roughly 40 %. With respect to the budget
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Fig. 2 Russian orange imports by the major country of origin, average 1996–2014. Source: World Bank,
WITS (2016)
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shares of other suppliers, Fig. 3 shows that they have been largely unchanged, with

minor increases and decreases over the period 2000–2014.

To undertake an empirical assessment of the competitiveness of Egyptian oranges,

the economic literature suggests that several approaches based on trade data can be

used to measure international competitiveness. Originally, the concept of revealed com-

parative advantage (RCA) was introduced by Balassa (1965). Balassa’s RCA index states

that a given country has a comparative advantage (disadvantage) in a commodity when

the commodity’s exports market size in terms of its total exports market size is greater

(less) than the commodity’s world exports market size in terms of the world total ex-

ports market size, i.e. when the value of the index is greater (less) than unity (Abu

Hatab and Romstad, 2014). Due to criticisms of Balassa’s RCA index (e.g. Laursen 2015

and Leromain and Orefice 2014), Vollrath (1991) introduced three alternative indexes

to measure a country’s RCA. The first index is the relative trade advantage (RTAad),

which is calculated as the difference between relative export advantage (or Balassa’s

RCA index) (RXAad) and relative import advantage (RMAad):

RTAad ¼ RXAad−RMAad ð1Þ

where

RXAad ¼ Xad=Xnað Þ= Xdr=Xnrð Þ ¼ Balassa’s RCA index ð2Þ

and

RMAad ¼ Mad=Mnað Þ= Mdr=Mnrð Þ ð3Þ

While Xad represents the exports of commodity d by country a, Xna represents the

exports of all commodities, excluding commodity d, by country a; Xdr is the exports of

commodity d by the rest of the world, excluding country a; Xnr is the exports of all

commodities, excluding commodity d, by all countries in the world excluding country

a; Mad represents the imports of commodity d by country a; Mna represents the

imports of all commodities, excluding commodity d, by country a; Mdr is the imports

of commodity d by the rest of the world; and Mnr is the imports of all commodities,

excluding commodity d, by all countries in the world excluding country a.

The second index introduced by Vollrath is the natural logarithm of the relative

export advantage (lnRXAad), while the third measure is the revealed competitiveness

RCad defined as follows:

RCad ¼ Ln RXAadð Þ−Ln RMAadð Þ ð4Þ

Vollrath (1991) points out that positive (negative) values of lnRXA, RTA and RC indi-

cate a revealed competitive advantage (disadvantage). The results of Vollrath’s indices

of revealed competitive advantage for Egypt and other major suppliers of oranges to

Russia are summarised in Table 1. As an average of the period 1996–2014, the results

indicated that Egypt had the highest relative export advantage index (Balassa’s RCA

index) value, implying a greater revealed comparative advantage in the export of

oranges in comparison to other competitors on the Russian market. However, the

results suggested that Egypt’s RXA for oranges has been fluctuating over the years.

Morocco’s orange RXA has shown a decreasing trend, declining from 34.9 in 1996 to

around 5.8 in 2014, implying a reduction in orange competitiveness. With respect to
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other suppliers, namely South Africa, Turkey and Greece, the results showed that their

orange RXAs have improved steadily, although at slower rates and with less vibrations

in comparison to Egypt. The values of orange RXA for Argentina and Turkey showed

that they significantly lag behind other orange exporters to Russia in terms of revealed

comparative advantage.

The results of the natural logarithm of the relative export advantage and the revealed

competitiveness indices in Table 1 further confirmed Egypt’s strong export advantage

and competitiveness in comparison to other orange suppliers to Russia. In particular,

the results of the revealed competitiveness index revealed that Morocco ranks first with

an index value of 15.04, followed by Egypt 12.72, South Africa 6.15, Turkey 4.02,

Table 1 Vollrath’s indices of revealed competitive advantage for Egypt and other major orange
suppliers to Russia

Morocco Argentina Egypt Greece Turkey South Africa

Relative export advantage (RXA) = Balassa’s RCA index

1996 34.96 0.72 9.35 7.21 1.62 10.35

2000 19.70 0.38 27.66 7.57 2.47 13.82

2004 15.02 0.67 15.16 7.62 2.29 18.76

2008 18.85 0.61 47.90 8.94 2.82 23.63

2012 7.91 0.24 41.12 8.69 5.42 23.37

2014 5.81 0.25 40.87 10.15 4.16 24.48

Average 1996–2014 16.11 0.58 26.24 9.45 3.38 18.73

Natural logarithm of the relative export advantage (lnRXA)

1996 3.55 −0.33 2.24 1.98 0.48 2.34

2000 2.98 −0.98 3.32 2.02 0.90 2.63

2004 2.71 −0.40 2.72 2.03 0.83 2.93

2008 2.94 −0.49 3.87 2.19 1.04 3.16

2012 2.07 −1.45 3.72 2.16 1.69 3.15

2014 1.76 −1.38 3.71 2.32 1.42 3.20

Average 1996–2014 2.66 −0.64 3.11 2.23 1.13 2.89

Relative trade advantage (RTA)

1996 34.96 0.54 9.35 7.08 1.44 10.32

2000 19.70 −0.81 27.66 7.52 2.47 13.77

2004 15.02 0.64 15.16 6.55 2.05 18.74

2008 18.85 0.47 47.90 8.57 2.60 23.52

2012 7.91 0.24 41.11 8.52 5.18 23.32

2014 5.81 0.24 40.87 10.06 4.01 24.40

Average 1996–2014 16.11 0.38 26.24 9.21 3.19 18.68

Revealed competitiveness index (RC)

1996 17.19 1.41 16.72 4.02 2.18 5.94

2000 16.40 −1.15 17.51 4.98 7.60 5.55

2004 9.03 3.15 9.39 1.96 2.25 7.17

2008 11.74 1.50 18.95 3.19 2.54 5.42

2012 16.52 6.42 8.67 3.96 3.09 6.11

2014 16.19 3.21 10.27 4.71 3.37 5.66

Average 1996–2014 15.04 2.76 12.72 3.98 4.02 6.15

Source: Author’s calculations based on data from the World Bank, WITS (2015)
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Greece 3.98 and lastly Argentina 2.76. As an overall analysis of the results of Vollrath’s

indices during the period 1996–2014, it could be concluded that there are competitive-

ness gains for the majority of orange suppliers to Russia, albeit to varying degrees.

Egypt seemed to be the country that has achieved remarkable improvements in the

comparative advantage and competitiveness of its orange exports. Alternatively, there

was a loss of competitiveness in Morocco and an obvious lack of comparative advan-

tage of Argentinian orange exports in relation to other exporters, while the values of

the indices in certain years are below zero.

Methods
Orange import allocation model

One of the most common approaches to estimating demand relationships is based on a

direct differential approximation of the demand function, which generates a set of

equations that are local first-order approximations of the underlying relationship be-

tween prices, quantities and income (Okrent and Alston 2011). Yu et al. (2004) indicate

that the Rotterdam model (Barten 1964; Theil, 1965) has become a prominent vehicle

for the econometric analysis of patterns of consumer demand and rigorous testing of

the utility maximisation theory. Barnett and Seck (2008) point out that the Rotterdam

model gained prominence in food demand analysis, thanks to its locally flexible func-

tional form. Moreover, it does not place a priori restrictions on the possible elasticities

at a given point and also features enough parameters to approximate elasticities at a

given point. The Rotterdam model has therefore been used quite extensively to analyse

agrifood demand from different supply sources (e.g. Fonsah and Muhammad 2008;

Feleke and Kilmer, 2009; Seale et al., 2013; Clements and Gao, 2015). Surprisingly, the

Rotterdam model has to date received less attention in the literature on foreign

demand for Egyptian agrifood commodities, while the few studies featuring differenti-

ation in the source of origin have without exception applied the AIDS model (e.g.

Elkady and Abd Elmessih 2005; Abu Hatab and Romstad 2014; Abu Hatab and Surry

2015). In this paper, the Rotterdam model was therefore used to analyse the demand

relationships between major orange suppliers to the Russian market during the period

1996–2014. In this context and following Seale et al. (1992) and Theil (1980), total

orange demand in the estimated model is determined in the first stage, and conditional

on total orange expenditures, the demand for oranges from each source is determined

in the second stage.

Therefore, assuming that Russia imports orange from n supplying sources and letting

(qi) denote the imported quantity of orange from supplier i and (pi) denote the import

price of orange from supplier i, the Rotterdam model can be specified as follows:

wit dlogqit ¼ θiDQt þ
X

j¼1

n
πijdlogpit þ εit ð5Þ

where wit ¼ wit þ wi; t−1
� �

=2
� �

represents the expenditure share of orange imports

from supplier (i) in the year (t). In Eq. (5), d log qit = log(qit/qi, t − 1) and d log pit =

log(pit/pi,t − 1). DQt is the Divisia volume index which can be expressed by the follow-

ing formula: DQt ¼
X

i
witd logqit . The random disturbance term (εi) is assumed to

be normally distributed with a mean of zero. The parameter (θi) is the conditional

marginal expenditure share on orange imports from supplier i in the total import
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expenditures of the importing market. The parameter (πij) is the conditional Slutsky

price term or relative price effect. This coefficient measures the impact of the price of jth

import on the demand for ith import. In Eq. (5), both the parameters (θi) and (πij) are as-

sumed to be constant for the estimation. In order to conform to theoretical considerations

of the Rotterdam model, these coefficients should satisfy the following parameter

restrictions:

Adding-up:
X

i
θi ¼ 1 and

X
i
πij ¼ 0 ð6aÞ

Homogeneity:
X

j
πij ¼ 0 ð6bÞ

Symmetry:

πij ¼ πji ð6cÞ

In the estimated demand system, the rest of the world (RoW) equation was omitted

because the variance-co-variance matrix of (εi) is singular and parameter estimates are

invariant to the omitted equation. The Russian demand for oranges was estimated

based on Eq. (5) by using the iterative, seemingly unrelated regression procedure that is

equivalent to the maximum likelihood estimation. A means of likelihood ratio test sug-

gested by Judge et al. (1988) was used to test the validity of the imposition of the theor-

etical restrictions. The conditional expenditure and the compensated and

uncompensated price elasticities are calculated as follows:

Conditional expenditure elasticity:

ηi ¼ θi=wi ð7aÞ

Conditional Slutsky compensated price elasticity:

εij � ¼ πij=wi ð7bÞ

Conditional Cournot uncompensated price elasticity:

εij ¼ πij

wi

� �
− wiηi ð7cÞ

Data and estimation procedures

Annual data covering the period 1996–2014 were used to estimate Russia’s import

demand for orange imports from Egypt and other major suppliers. As indicated in the

second section of this paper, the selection of the suppliers was based on their shares of

expenditure. Data on quantities and values of orange imports by Russia were obtained

from the World Bank’s World Integrated Trade Solution (WITS) database. Values are

on cost, insurance and freight (CIF) basis. Due to the unavailability of reliable data on

import prices from each supplier, the unit import value, calculated as import expend-

iture divided by imported quantity, was used as a proxy for import prices. The final

import prices are expressed in Russian roubles based on data from the World Bank’s

World Development Indicators(WDI) database. Table 2 reports descriptive statistics on

the variables of the estimated demand model.
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Results
Parameter estimates of orange import demand equations

The estimated parameters for the conditional marginal orange import shares for the

Russian market, price coefficients and the corresponding asymptotic standard errors

are given in Table 3. Preliminary tests indicated that the calculated likelihood ratio test

(LRT) values were lower than the corresponding critical value, suggesting that neither

Table 2 Summary statistics of orange prices and budget shares in the Russian market, 1996–2014

Mean Standard deviation Coefficient of variation Max. Min.

Budget shares (measured in percentages)

Egypt 20.798 15.335 1.356 46.351 0.182

Morocco 22.342 13.583 1.645 49.161 4.864

South Africa 18.488 6.586 2.807 26.409 5.481

Turkey 15.401 5.285 2.914 26.033 4.784

Greece 6.965 12.023 0.579 42.877 0.014

Argentina 4.994 4.011 1.245 12.643 0.098

RoW 16.005 6.277 2.55 31.132 8.81

Prices (measured in Russian roubles/ton)

Egypt 12,907.735 9955.065 1.297 28,590.117 417.741

Morocco 13,864.427 10,463.912 1.325 30,362.835 412.566

South Africa 14,306.010 10,419.957 1.373 29,296.336 461.672

Turkey 13,057.138 10,052.958 1.293 29,458.259 429.508

Greece 14,052.192 11,239.858 1.250 30,496.363 359.096

Argentina 14,169.481 10,389.449 1.364 30,430.092 443.415

RoW 15,075.326 11,102.323 1.358 32,176.995 510.027

Source: Author’s calculations based on data from the World Bank, WITS (2015) and WDI (2015)

Table 3 Conditional demand estimates for Russian orange imports, 1996–2014

Supplier Trend Expenditure Price effects

Turkey Egypt Morocco South Africa Argentina Greece RoW

Turkey −0.693 0.019 −0.653

(−4.371) (0.007)* (0.221)*

Egypt 0.154 0.395 0.061 −0.276

(4.75)* (0.033)* (0.175) (0.065)*

Morocco 0.935 0.244 0.406 0.038 −0.649

(4.732)* (0.038)* (0.133)* (0.017) (0.350)*

South Africa 0.011 0.153 0.022 0.023 0.024 −0.545

(0.190) (0.035)* (0.095) (0.008)* (0.098) (0.118)*

Argentina −0.347 0.143 0.014 0.059 0.083 0.196 −0.761

(−2.712)* (0.020)* (0.003)* (0.030)* (0.020)* (0.436) (0.083)*

Greece −0.112 0.046 0.020 0.042 0.020 0.277 0.124 −0.792

(0.045)* (0.013)* (0.0078)* (0.029) (0.015) (0.257) (0.055)* (0.301)*

RoW −0.174 0.112 0.131 0.053 0.078 0.003 0.285 0.310 −0.860

(0.032)* (0.005)* (0.032)* (0.385) (0.023)* (0.007) (0.070)* (0.078)* (0.788)

Note: figures within parentheses are asymptotic standard errors
*Significance level ≤0.05
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homogeneity nor symmetry conditions could be rejected. The results presented below

in Table 3 are homogeneity and symmetry restricted. The goodness-of-fit of the esti-

mated demand system was measured by calculating the squared R using the following

formula as suggested by (McElroy 1977):

R2 ¼ 1−
1

1þ W= T−Kð Þ n−1ð Þ½ �

A squared R of 0.69 implies that the model can explain the market shares of the total

orange imports by Russia. The relative “price effects” are the conditional Slutsky coeffi-

cients (πij), which refer to the change in the market share of supplier i for a unit

proportionate change in export price. The “expenditure” refers to the relative share

received by supplier i when an additional Russian rouble was added to the expenditures

on imported oranges by Russia. Given that the objective of this paper was to examine

the demand for Egyptian oranges on the Russian market, the results and their discus-

sions in the following sections primarily focus on the results related to Egypt’s equation,

with results related to other suppliers discussed where necessary.

The reported estimates in Table 3 show positive and significant relationships between

the Divisia index and Russia’s orange imports from all suppliers. This implies a positive

and significant relationship between Russian expenditure on imported oranges and the

quantity of oranges supplied by major exporters. Specifically, a one-rouble increase in

Russian expenditure on orange imports was allocated across the seven suppliers and

would be relatively large for Egypt (about 40 cents) and Morocco (23 cents), lower for

South Africa (15 cents) and Greece (14 cents), and significantly lower for Argentina

(5 cents), Turkey (2 cents), and RoW (1 cent).

The conditional own-price estimates were negative and statistically significant at the

0.05 level for all suppliers, except for RoW where the estimate was positive but insignifi-

cant. According to these results, a one per cent increase in the export price of Egyptian

oranges would reduce its market share in the Russian market by about 0.28 %. Other

suppliers, especially Greece and Argentina, were more sensitive to own-price changes.

The conditional cross-price estimates showed that values related to South Africa and

Argentina were positive, which implied that a significant competitiveness exists between

Egypt and these countries on the Russian market for imported oranges.

Estimated orange import demand elasticities of the orange import demand elasticities

Abu Hatab and Romstad (2014) illustrated that individual coefficients are likely not to

have the usual interpretation or the expected signs because price and income deriva-

tives are non-linear functions of parameters and variables. It is therefore more inform-

ative to focus the discussion on the estimated elasticities. Table 4 gives the conditional

expenditure elasticities, uncompensated own-price elasticities and their corresponding

asymptotic standard errors. The expenditure elasticity estimates for Egypt and Morocco

were 1.085 and 1.712, respectively, suggesting that the two countries stand to benefit

most from an increase in Russia’s expenditure on imported oranges. Specifically, if

Russians increase their expenditure on (imported) oranges by 1 %, the market share of

Egyptian and Moroccan oranges would increase by 1.1 and 1.7 %, respectively. Expend-

iture elasticity estimates for South Africa, Greece and Argentina suggested that their

total exports would increase but that their market shares would decrease with increases
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in Russian demand for imported oranges. With respect to Turkey and RoW, the esti-

mated expenditure elasticity coefficients were positive but statistically insignificant, im-

plying that an increase in Russian expenditure on orange imports would not favour

these suppliers.

Own-price elasticity estimates for all orange suppliers to Russia, except for RoW,

were negative and statistically significant. Moreover, the estimates for all suppliers are

price inelastic with the exception of Turkey (−1.097). Egypt’s close-to-unity own-price

elasticity implied that if Egypt reduces (increases) the price of its orange exports to

Russia by 1 %, its market share increases (decreases) by 0.987 %. The cross-price elasti-

city estimate for Egypt with Turkey (0.714) indicated that its oranges are a strong sub-

stitute for Turkish oranges on the Russian market. Moreover, the positive but low value

of the cross-price elasticity (0.123) between Egypt and South Africa indicated limited

competition between Egyptian and South African oranges. These findings imply that

Russia tends to switch to orange imports from Turkey and South Africa when Egyptian

oranges become relatively expensive. In contrast, the negative sign in the cross-price

elasticity coefficient for the Egypt-Morocco, Egypt-Greece and Egypt-RoW pairs indi-

cated a complementary relationship between their oranges on the Russian market.

Discussion and conclusions
Recent years have seen closer diplomatic relations between Egypt and Russia that have led

to a significant growth in their bilateral agricultural trade. As one of the world’s leading

producers and exporters of oranges, such trade growth represents an opportunity for

Egypt to promote its orange exports to Russia. Moreover, in conjunction with Egyptian-

Russian bilateral agricultural trade growth in recent years, Russia imposed import embar-

gos on agricultural and food commodities from several countries, creating a supply gap of

Table 4 Elasticity estimates for Russia’s orange imports, 1996–2014

Supplier Elasticities

Expenditure Own price Cross price

Turkey Egypt Morocco South Africa Argentina Greece RoW

Turkey 0.251 −1.097 −0.322 0.362 0.082 0.216 0.121 0.387

(1.443) (0.430)* (0.142)* (0.176)* −0.082 (0.034)* (0.059)* (0.524)*

Egypt 1.085 −0.987 0.714 −0.588 0.123 −0.501 −0.131 0.276

(0.175)* (0.117)* (0.107)* (0.160)* (0.061)* (0.422) (0.062)* (0.151)*

Morocco 1.712 −0.872 0.914 −0.802 −0.598 −0.473 −0.266 0.385

(0.269)* (0.103)* (0.488)* (0.191)* (0.161)* (0.281) (0.234) (0.087)*

South Africa 0.477 −0.867 −0.439 0.395 0.177 0.125 0.255 −0.123

(0.225)* (0.061)* (0.286) (0.002)* (0.025)* (0.089) (0.203) (0.310)

Argentina 0.204 −0.471 0.534 −0.222 0.175 0.125 0.337 −0.682

(0.110)* (0.133)* (0.060)* (0.288) (0.104)* (0.089) (0.181)* (0.242)*

Greece 0.316 −0.563 0.113 0.242 0.264 0.143 −0.284 −0.231

(0.128)* (0.084)* (0.44)* (0.381) (0.012)* (0.299) (0.173)* (0.038)*

RoW 0.753 −0.241 0.382 −0.562 0.258 −0.457 −0.314 0.181

(0.599) (0.221) (0.157)* (0.413) (0.121)* (0.345) (0.306) (0.382)

Note: figures within parentheses are the asymptotic standard errors
*Significance level ≤0.05
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around 25 % on the Russian orange market, thus representing further export opportun-

ities for Egyptian oranges. Motivated by these developments in the Russian orange mar-

ket, this paper used a Rotterdam import allocation model to analyse demand relationships

among major orange suppliers to Russia during the period 1996–2014.

The empirical results of the Rotterdam model suggested that the orange quantities

and market shares of Morocco and Egypt would increase the most if Russia were to

allocate a larger budget to the import of oranges. The results also showed that Egypt’s

export prices had a significant influence on its market share in the Russian market for

imported oranges. Previous studies on the export performance of Egyptian agricultural

commodities have pointed out that the lack of competitive prices is one of the greatest

challenges hindering the access of Egypt’s agricultural commodities to foreign import-

ing markets (Soliman and Bassiony 2012; Torayeh 2013; Abu Hatab and Hess 2013).

With Egypt’s close-to-unity own-price elasticity for oranges, it may be possible to

increase Russian demand for Egyptian oranges by implementing policies that help

farmers increase their orange production and yield sustainably and cost-effectively. In

this respect, it would be necessary to adopt innovative agricultural policies to increase

productivity through the implementation of modern and globally agreed production

techniques, including irrigation, fertilisation and pest management practices. More-

over, investment in infrastructure and post-harvest services is crucial to connect

orange production areas more effectively with their markets and reduce transporta-

tion cost and post-harvest losses. Furthermore, improved Egypt-Russia diplomatic

and trade relations in recent years and ongoing (agricultural) trade liberalisation

negotiations represent a sound opportunity for Egypt to discuss these market access

issues in order to enable Egyptian exporters to reduce the prices at which they offer

their oranges on the Russian market.

The estimates of cross-price elasticity in particular revealed that Turkey and South

Africa are Egypt’s main competitors on the Russian market for imported oranges.

Russia tends to switch to orange imports from these suppliers when Egyptian oranges

become relatively expensive. Given that Turkish oranges are currently excluded from

the Russian market, they do not present a competitive threat to Egyptian orange ex-

ports to Russia at the moment. A removal of the embargo would likely expose Egyptian

oranges to fierce competition with Turkey. This is because Turkey would benefit from

its geographical proximity to Russia that gives it a competitive advantage by eliminat-

ing the need for refrigerated transportation and therefore allowing it to undercut the

Egyptian export price significantly (Gressel 2012). With respect to South Africa, the

smaller influence of its competitiveness effect on Egyptian orange exports to Russia

might be partially attributed to the fact that it has different production and export

seasons ranging from July to September compared to many varieties of Egyptian or-

anges that are harvested in December. However, Egypt’s relative proximity to Russia

reduces transportation costs and gives Egypt a competitive advantage that mitigates

the competition effect of South Africa (King-Okumu and Aboukheira 2015).

Taking into account the structural changes that the Russian orange market is cur-

rently undergoing, competition between traditional exporters and with new entrants is

likely to intensify. Although competition may represent a threat to Egyptian orange ex-

ports to Russia, it could also act as an efficiency-enhancing factor and a positive driver

of innovation that could enhance export competitiveness. In this respect, upgrading the
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orange value chain, adopting agro-processing technologies, enhancing the technical

and organisational capacity of farmers and exporters and strengthening the institutional

framework of the orange export sub-sector are important strategies that could enable

Egyptian exporters to move up the value chain, offer higher value-added oranges and

improve their competitiveness on the Russian market.

Furthermore, despite the calculation results of the revealed comparative advantage in

the second section of this paper, indicating that Egypt enjoys a strong comparative

advantage in orange exports in comparison to other orange suppliers to Russia, these

results should be interpreted with caution since the existence of a comparative advan-

tage alone certainly does not guarantee that a country’s exported commodity will be able

to “compete” successfully. A country’s comparative advantage in a given commodity could

alter over time due to changes in any of the other determinants of comparative advantage,

such as demand patterns; the level of technology and production systems, government

policies, and food safety; and quality standards among others (Cai and Leung

2007). In particular, non-tariff barriers (NTBs) such as sanitary and phytosanitary

(SPS) measures are increasingly becoming a major determinant of the performance

and market share of Egyptian agricultural exports to Russia and other importing

markets (Bassiony 2012; Torayeh 2013). In this context, Trienekens and Zuurbier

(2008) illustrated that the growing proliferation and stringency of food safety and

quality standards in global importing markets have brought additional challenges to devel-

oping countries and raised concerns about their ability to cope with export requirements.

Accordingly, the international fresh produce market has increasingly become highly com-

petitive and sophisticated, and compliance with these ever-rising standards has become a

critical factor that can adversely affect the competitiveness of exports from developing

countries (Martinez and Poole 2004; Okello and Swinton 2007). With respect to the

Russian market, Vinokurov et al. (2015) classified and assessed the impact of NTBs in the

members states of the Eurasian Economic Commission (including Russia) and concluded

that SPS measures represent one of the most important NTBs that increase the cost of

exports to Russia on a significantly larger scale than other NTBs and therefore affect the

access and competiveness of foreign exporters. Such NTBs could negate the positive effects

of ongoing Egypt-Russia trade liberalisation efforts with Egyptian orange exports and

should therefore be given priority within the context of these efforts, as well as in the

ongoing negotiations aimed at the establishment of a free trade area between Egypt and

the Eurasian Customs Union. Moreover, while the primary focus of this paper has been on

price relationships between orange suppliers to Russia, more research using different and

approaches is needed to provide a quantitative assessment of the trade implications of

NTBs on the access and competitiveness of Egyptian orange exports on the Russian

market.
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