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Abstract

South Africa orange exporters have for a long time enjoyed a sizeable market share in many parts of the world.
A large portion of that sizeable market share can be located in the European countries then followed by fast
developing countries in Asia. This market share can be associated with a declining South African currency
compared to the values of these major currencies. On the other hand a number of trade agreements that have
been reached by South Africa and these countries over the years have also contributed handsomely in the
mentioned market share. Furthermore, diets of consumers in these countries have as well contributed in the
conquered market share. Although a number of studies have been conducted on the subject of South Africa’s
declining currency and the established trade agreements on products with mixed magnitudes in influencing trade
flows, further research is needed for a better understanding on the trade determinants patterns in specific
products. This paper focuses on the determinants of South Africa’s orange trade in the top European and Asian
importing countries. In order to understand these trade determinants, gravity model has been applied to identify
and analyze significant factors encouraging or discouraging the quantities/volumes of oranges exported to the
above mentioned countries. Findings have shown that over the reviewed period, South Africa’s orange exports to
the European market have been consistence, while exports to Asian market started slow and gradually increased
over the years. Gravity model estimated coefficients also showed expected signs.
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1. Introduction

In South Africa (SA), when orange plantations were introduced decades and decades ago the main aim was
exportation. Oranges are part of the four citrus broad categories which also include grapefruit, lemons and limes
and soft citrus. The above mentioned citrus categories are exported to more than sixty foreign countries. The SA
citrus industry has a long and successful history of growth, innovation and forward thinking and as a result it has
been very competent in the international markets. Since year 2006, South Africa has been the second largest
exporter of fresh citrus in the world, although it is only the twelfth largest producer. Citrus industry in South
Africa is among the leading horticultural industry sitting at position number three after vegetables and the
deciduous fruit industry in terms of gross value. Of the about 2 million tons of citrus produced in Southern
Africa every year, around 69% is exported, 7% is processed, and the remaining 24% is sold on the local market.
The large volumes of exports validate the common knowledge that being export orientated for producers and
exporters have to do with much money from foreign currency. Oranges constitute 70% of total citrus export
output (Ntombela & Moobi, 2013; Kapuya et al., 2015). South Africa is found in the leading countries in orange
exports, with over half of its exports destined for the European countries with Russia included. Such large
quantities can be associated with trade agreements which have been established between SA and European
countries over the years. One of the trade agreements established by SA and EU is a bilateral Free Trade
Agreement (FTA) called the Trade, Development and Cooperation Agreement (TDCA), whose architecture is
premised on the EU granting the country much more access in terms of the tariff regime (DAFF, 2013). In terms
of the TDCA, South Africa has duty-free access to the European market for about 65% of its agricultural
products. Asian market on the other hand has been becoming a new market destination of interest for SA orange
exports and that has been sealed by a number of recently established trade agreements. SA orange exporters
currently exports under most favored nation (MFN) clause which entails huge tariff cuts. According Baldwin &
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Murray to (1977), MFN tariff cuts have seemed to hold the prospect of an adverse effect on the beneficiary
nations by eroding the margins of the preference established under generalized system of preferences. The above
statement has been but a different case for SA orange exporters to the studied markets in this paper whereby
tariff cuts have been to zero percent and such significant cuts haves seen large increases in SA orange exports
especially to the Asian market. On the other hand an ever increasing habit of eating healthy better known from
the developed countries has swept-inn in the people of the developing countries which make the consumption of
fruits like oranges also increase. This phenomenon is having major impact in most Asian countries where food
systems are changing, resulting in greater availability and diversity of food due to urbanization, increasing
incomes, market liberalization and foreign direct investment (Haddad, 2003; Popkin, 1993; Reardon et al., 2003).
For example not a long time ago countries like China and India focused on finding ways to feed a large
population with limited recourses, but recently, that focus has shifted to be more on feeding people healthy and
safe goods (Maru, 2014; DAFF, 2013). The above mentioned trade determinants with positive influence in
encouraging large quantities of citrus-oranges being exported to this lucrative markets have been gradually over
shadowed by non tariff measures (NTMs) which have been proliferating the developed countries in the name of
protecting human health, plant protection, animal health and environment. Most developing countries, South
Africa being one them face great difficulties in meeting the standards for exporting agricultural products to
developed countries due to less or no capacity to posses the modern equipments for meeting the set requirements.
It is worth to note in developing countries such measures lead to the liquidation of many farmers, the
disappearance of smaller exporters. However the NTMs are not the main focus of this paper and therefore are not
analyzed and that requires a further research beyond this paper.

It is in this regard that this paper evaluates the SA orange trade determinants to the top European and Asian
importing countries by identifying and analyzing significant factors that have encouraged or discouraged the
quantities/volumes of citrus exported based on a gravity model and time series data from 2001 to 2013, prior the
rise of NTMs in these countries. To put the analysis into context, the paper first explores SA orange export
trends to the various regions of the world and then move to explore SA orange export trends to the top selected
importing countries in Europe and Asia. This is followed by methodology applied and data materials.
Furthermore the paper presents results and discussions and lastly conclusion remarks.

1.1 SA Orange Export Trends to the Various Regions of the World

Figure 1 below presents the exports of SA oranges to the various regions of the world over the period of 13 years
reviewed in this paper. Over 12 million tons of oranges worth billions of US Dollars were exported during this
period. In all that period most of exports went to the European and Asian market. In the year 2013 alone, exports
to Europe accounted for 53% of all exported oranges to the various regions of the world, and Asia followed with
an account of 36%. The top most importing countries of SA oranges are located in these two markets, Europe
and Asia. The Americas and Africa also constitute important markets for SA exports of oranges. South Africa’s
orange exports to the European market have been consistence over the past decade, remaining over 400 thousand
tons on a yearly basis. On the other hand, exports to Asian market did remarkable when overtook those exports
to European market in the year 2005 (above 600 thousand tons to Asia compared with slightly above 500
thousand tons to Europe) and 2006 (above 500 thousand tons to Asia compared with just above 500 thousand
tons to Europe) before retreating again in 2007. The exponential increase of orange exports to the Asian market
in these 2 mentioned years was due to the adjustment of sanitary and phytosanitary measures in the European
market on developing country exports of agricultural and food products. In the other years, exports to European
market have just been stable as mentioned before.
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Figure 1. Volumes of oranges exported to various regions (2001-2013)

Source: Own calculations based on data from DAFF (2015).

1.2 S4 Orange Export Trends to the Top Selected Importing Countries (European and Asian Markets)

European and Asian markets presented in Figure 2 bellow are made up of the top importing countries in these
markets. For the selected countries it is important to note that only those countries in whose orange imports from
South Africa were at least 10 000 tons in at least one year during the period under review are presented in Figure
2. Due to their relative importance to exports of South African oranges, these markets are further analysed.

In the European market, large quantities of SA orange exports go to the European Union (EU) countries. For
intance in year 2013 alone, 76% of all SA orange exports to Europe were absorbed by the European Union
countries. The EU was followed by Eastern Europe at 23% while the remaining 1% went to Northern, Southern
and Western Europe. Exports to European market peaked at 591 020 tons in year 2007. Such peak which was
relealised in year 2007 can be associated with quality of fruits during that year and that means most of the fruits
presented for exports met the set standards to enter Europian market. However, there were some years for
instance in years 2001 to 2004 and in years 2009 and 2011 where there were fewer exports. The primary cause of
such fewer exports may have been due to less quantity of citrus exported, owing to floods especially in year
2001, which affected the quality and the size of the crop while on the other hand may have been non-tariffs
measures which are standing tall in the European market. To further bring to light the plight of non tarff
measures which has suffered SA oranges in entering the Europian market was the case of four consignments that
were reported to contain the citrus black spot (CBS) disease. It is important to note that CBS is not harmful to
human health even though it may appear unattractive on the surface of the fruit’s skin. Almost 15% of exports
which were destined to European market had to be diverted to other less stringent markets and that left SA
orange industry at a loss of an estimated above 59 million US Dollars.
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Figure 2. Volumes of oranges exported to top importing countries in Europe and Asia
Source: Own calculations based on data from DAFF (2015).

The Asian market is made up of fast developing countries. It is of high importance to mention once again, that
the ever increasing habit of eating healthy which has been the boiling topic among the developed countries have
swept-inn in the people of the developing countries such as Middle East and Far East countries in Asia. This
phenomenon is having major impact in most Asian countries where food systems are changing, resulting in
greater availability and diversity of food due to urbanization, increasing incomes, market liberalization and
foreign direct investment (Haddad, 2003; Popkin, 1993; Reardon et al., 2003). Consumption of fruits like
oranges has seen rather a rapid increase resulting high demand for imports in these countries. Over the reviewed
period in this paper, Asian market has been steadily increasing its orange imports from South Africa, validating
the argument of changing trends in consumption by the developing countries. Looking closely at Figure 2
presented above, Asian market did extremely well in year 2005 when it overtook the European market in orange
imports (above 600 thousand tons compared with slightly above 500 thousand tons to Europe) and in year 2006
(above 500 thousand tons to Asia compared with just above 500 thousand tons to Europe) before retreating again
in 2007.

2. Methodology and Data Materials
2.1 Methodology

Methods of analysis adopted in this paper vary from descriptive statistics to inferential statistics in a form of
model application for data analysis. The use of descriptive statistics is in line with the application that has been
applied for over a number of years in many studied fields. It is widely known for providing concise summaries
about the sample and about the observations that have been made. This statement above is visible in the analysis
provided in Figures 1 and 2. The summaries made in analysis from the above figures form the basis of the initial
descriptions of the data which are part of more extensive statistical analysis (Manju et al., 2014).

In addition to further understand the underlying factors that may have influenced the export trends which have
been presented in Figure 2, gravity model has been adopted to provide a detailed analysis. The model was
introduced by Sir Isaac Newton over 50 years ago and it applies Newton’s universal law of gravitation in
physics.

For many years the same model has been used in social sciences for explaining many streams of movement, such
as migration, commuting and tourism (Bergstrand, 1985; Buch et al., 2004). In economics, it was first introduced
by Tinbergen when he applied it for analysis in international trade (Tinbergen, 1962). Due to its success at the
time in explaining trade determinants, PGynohen followed and applied the same model in the study he published
in 1963 titled “A Tentative Model for the Volume of Trade between Countries”. Since its adoption to empirical
economics in explaining bilateral trade, this model has proven to be a great tool to date and it has been consistent
with several theoretical models of trade (Feenstra et al., 2001). In study conducted by Kristjansdottir in the year
2008, gravity model proved to be an effective tool in explaining bilateral trade flows by clearly explaining the
factors that aid or restrict trade among trading countries. There have been some differences among economists
about the trade-theoretical foundation of the model. Regardless of such differences, gravity model has
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surprisingly proven itself to be robust in empirical relationship which prevailed in spite of changing focus in
trade theory (Melchior et al., 2009).

The basic form of the gravity equation is presented below:
Fy = G (Mg My/D") & (D

In the above equation, F; represents volume of trade from country i to country j, M; and M; usually represent the
GDPs for countries i and j, D;; represents the distance between the two trading countries, and g; represents an
error term with expectation equal to 1. It is worth to note that in different circumstances some theoretical
approaches allow gravity model to be rationalized in different spheres. Take for instance the case of total supply
and demand of the exported or imported goods tend to increase with country size. The location of the trading
countries adds another important feature since GDP levels may depend on geographic economic placement and
distance. Therefore a step worth to be incorporated in developing theoretical approach to gravity model is the
one mentioned in the previously which to date has been done only to a limited extent (Melchior et al., 2009).

Distance parameter as a proxy for various trade costs variables normally has negative estimates though the
absolute value of the distance parameter could be reduced. In essence, the distance parameter could be of no
significance if it was possible to measure all factors that influence trade correctly. GDP levels may depends on
geographic location of the trading partners, for example countries located centrally have higher GDP levels due
to location placement. Therefore GDP may be endogenous and somehow depend indirectly on distance. One of
the counterattacks proposed measure to such biasness by Anderson and Wincoop, is a term in the gravity
equation that captures geographic location of the countries involved in trade with each other to be included.
Again the proposed measure can be taken into account if estimation in the gravity equation is with multilateral
data for many countries.

This paper follows Melchior et al. (2009) by adding tariff term to the gravity equation and further add exchange
rate term then the equation changes to:

In(EXPy) = a + BlIn(GDP;) + B2In(Dy) + B3In(GDPPC;) + PAIn(EXy) + BSin(Ty) + & (2)

Since the focus of this paper is on South Africa’s orange exports only, therefore the i subscript has been dropped
due to commonality in all observations, but subscript k representing oranges has been added. The table below
presents the variables that are used in the above gravity equation.

Table 1. Variables used in the modified gravity equation

Variables Explanation

In(EXP) Logarithm of Volumes of exported oranges in year t

In(GDP) Logarithm of GDP of the importing countries expressed in US$ in the year t

In(GDPPC) Logarithm of GDP per capita in year t

In(D) Logarithm of Distance from the capital city of South Africa to the capital cities of the importing countries

In(EX) Logarithm of Real exchange rate between South Africa and the importing countries in year t

In(T) Logarithm of Total ad valorem tariffs levied on South African oranges exported to the importing countries in year t
€ The error term

X Oranges

j Importing countries

¢ Time when exports took place expressed on an annual basis

2.2 Data Materials

Data materials used in this paper contains annual orange exports from South Africa to the top importing
countries in Europe and Asia, GDPs, population, total ad valorem tariffs levied on South African citrus when
exported to the these countries during the year of export, average annual exchange rate and distance from the
capital city of South Africa to the capital cities of the studied counties. The construction of the mentioned data
collection is based on the following years 2001-2013. The main sources of data materials are the following:
Orange exports are taken from department of agriculture, fisheries and forestry (DAFF) South Africa and Easy
Data by Quantec South Africa. European and Asian countries data being studies such as GDPs, GDP per capita
and Population are taken from the World Bank’s WDI (World Development Indicators), online version 2014.
Data of geographical distance are constructed from coordinates taken from the Global Cities database. Tariff
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data are taken from UNCTAD’s TRAINS database, also using WITS. Exchange rates data are own calculations
and are obtained through the following steps:

»  The nominal exchange rate is calculated as the annual average of the national currency unit of South Africa
per US dollar.

»  Data of exchange rate for both trade partners are obtained from the World Bank.
3. Results and Discussion

The following regression Tables 2 and 3 present results of the SA orange top importing countries in Europe and
Asia. As mentioned in the abstract that this paper seeks to understand by identifying and analyzing significant
factors encouraging or discouraging the quantities/volumes of oranges exported to the above mentioned markets
using the gravity model and time series data from year 2001 to 2013. Even though there has been a detection of
deterioration in the fit of the gravity equation used, the estimated parameters are general still significant and the
model can be used for reliable results.

3.1 Analysis of SA Orange Exports to Top Importing European Countries

The orange export determinants being analyzed are economic size, and distance between the two countries,
tariffs expressed in ad-valorem tariffs, the real exchange rate volatility and the estimated coefficients seem to
have expected signs. A 1% increase in the GDP of these reviewed countries tends to be associated with a 2.4%
increase in the volumes of oranges being exported and this estimate is statistically significant. The distance as
proxy for transportation costs has an element of discouraging the desired large volumes of exports by SA orange
exporters at 3%. The real exchange rate is highly significant correlation with trade variation indicating that price
competitiveness is important for South Africa’s orange exports, when South African currency appreciates with a
percent tends to be associated with 8% percent fall of volumes being exported. The inclusion of GDP per capita
in a log form as an export determinant in this paper is in line with the study conducted by Maurseth (2003)
whereby it was noticed that tariffs and income levels are correlated so to overcome the possibility of an omitted
variable bias the income level was taken into account. A 1% increase in the income levels tends to be associated
with 1.1% increase exports from SA. European market has been for a long time a prioritized market destination
for SA oranges due to its conducive importing standards that have been established after certain trade
agreements been reached. One of the trade determinants which has been discouraging trade for decades such as
tariffs have been reduced up to zero percent as of year 2005. It of no surprise to experience a positive sign in the
parameter estimates for tariffs on the presented results in Table 2. High tariffs levied on imported goods are
associated with negative impacts on the volumes exported by exporting countries. For example a study on
“Estimating the Constraints to Agricultural Trade of Developing Countries” conducted by Moisé et al. (2013)
found out that a reduction by 10 percent in the tariff trade restrictiveness have a potential, on average, to a 3.7
percent increase in agricultural exports.

Table 2. Regression results for oranges from South Africa to European countries

Variables Coef. t-value P>t
Ingdp 0.2381833 1.81 0.073*
Indist -0.3057078 -0.13 0.896
Inexch -0.8750899 -3.60 0.000%**
InT 145.8166 0.78 0.436
Ingdppc 1.124972 3.07 0.003%**
_cons -10.13074 -0.44 0.663

Number of obs = 130

Prob > F = 0.0000

R-squared = 0.2793

Adj R-squared = 0.2503
Note. Significance levels indicated by *** (P value < 0.01), ** (0.01 < P value < 0.05) and * (0.05 < Pvalue <
0.10).
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3.2 Analysis of SA Orange Exports to Top Importing Asian Countries

Many fast developing countries in this era are Asian countries. An increase in the demand of fruits in these
countries has seen steep increase over the past decade. Such high demand can be associated with fast economic
growth which leads to high incomes that further lead to consumption of high valuable foods which include fruits.
Asian market has been gradually becoming a market destination of importance to SA orange exporters. Turning
to regression results presented in Table 3 bellow, the estimated coefficients have expected signs and are
statistically significant except distance which is statistically insignificant and has a positive sign. One of the
reasons for distance to be statistically insignificant and positive sign might be due to a missing variable in the
used equation, and that requires a further research beyond this paper. A 1 percent increase in the GDP of the
analyzed top importing Asian countries tends to be associated with a 8% increase in the volumes of oranges
being exported by South Africa and the estimated parameter is highly significant statistically at the P-value <
0.01. Real exchange rate over the years studied is positively significant indicating that the declining of SA
currency stimulates more exports to these Asian countries with stronger currencies than SA. A 1% increase in
real exchange rate tends to be associated with 0.2% increase in imports in these reviewed countries. This finding
is in line with the explanation given by Bahar (1997) in the book titled “The Effects of Real Exchange Rate
Volatility on Sectoral Investment: Empirical Evidence from Fixed and Flexible Exchange Rate Systems
(Financial Sector of the American Economy)”, that the real exchange rate coefficients are positively significant
in the regressions, indicating that real exchange rate appreciations stimulate investment spending, in the case of
this paper it means it becomes cheaper for the importing countries to procure more of SA oranges. On the other
hand for each 1 percent increase in tariffs levied on SA oranges when exported tend to be associated with a fall
of 4%. Hope remains for SA orange exporters to increase the volumes of oranges exported to the Asian market
as some of these countries have cut tariffs significantly over the past 7 years.

Table 3. Regression results for oranges from South Africa to top Asian importing countries

Variables Coef. t-value P>t
Ingdp 0.7975052 7.64 0.000%**
Indist 5.770885 1.84 0.070*
Inexch 0.0179553 0.15 0.885
ortariff -0.4000368 -7.62 0.000%**
Ingdppc -0.2844416 -1.52 0.132
_cons -61.30618 -2.05 0.043

Number of obs =91

Prob > F = 0.0000

R-squared = 0.5993

Adj R-squared = 0.5758
Note. Significance levels indicated by *** (P value < 0.01), ** (0.01 <P value < 0.05) and * (0.05 <P value <
0.10).

4. Conclusion

The analysis of this paper has been to determine factors encouraging and discouraging trade of South Africa’s
oranges to the top selected importing countries in Europe and Asia. Findings have shown that over the reviewed
period, South Africa’s orange exports to the European market have been consistence, while exports to Asian
market started slow and gradually increased over the years. Gravity model findings also detailed the
determinants which have encouraged and discouraged the volumes exported over the studied period. In both
markets, Europe and Asia, GPD encourages volumes of oranges imported as both coefficients’ in the regression
results are positive significant. On the other hand, tariff parameter estimates have differed in the regression
results of these two markets, European market yielded a positive sign coefficient while Asian market yielded a
negative coefficient sign. The positive tariff coefficient in the regression results for European market can be
associated with preferential tariff and most favored nation tariff agreement which South Africa has entered with
these countries. As for the Asian market, the negative tariff coefficient in the regression results indicates that
most of these countries are still in the process of phasing out the standing traffic at the borders. Real exchange
rate presented a positive coefficient for Asian market and negative coefficient for European market. One of the
reasons for such differences, the Asian market is developing very fast economical and has countries with very
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strong currencies compared to South African currency and that means this market can import large volumes of
oranges from South Africa at low cost whereas European market has been faced with currency value decline
over the years mostly the years reviewed in this paper. Even though there has been a detection of deterioration in
the fit of the gravity equation used, the estimated parameters are general still significant and can provide a useful
tool for assessing the potential gains from future trade agreements to be reached in.

Apart from the studied trade determinants in this paper, there remain other factors of importance in determining
trade potentials of South Africa’s orange exports to these markets such as non tariff measures. The non tariff
measures can be justified under the auspices of issues such as health and standards. The above detected reason is
an interesting task for further research.
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