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ABSTRACT The research sought to assess the determinants of trade flows between European Union and Southern
African countries for the period 2001 to 2012, and to determine the trade potential of a Comprehensive Economic
Partnership Agreement between the European Union and Southern African countries. Econometric modeling was
done using the gravity model of trade. Estimation was done using the fixed effects model. The research concluded
that the factors that had a positive relationship with trade flows between Southern African and European Union
countries were population and GDP of Southern African countries. Interim EPAs were found to be reducing the
trade flows, meaning that the impending comprehensive EPAs had the potential to reduce trade flows between the
two groupings.
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INTRODUCTION

The African Caribbean Pacific (ACP) and
European Union (EU) economic integration,
which dates back to 1975, aims at promoting
bilateral trade between the two trading blocks.
Negotiations are currently in place between the
two groupings towards the establishment of
Economic Partnership Agreements (EPAs),
which would be legally binding bilateral trade
contracts between the EU and individual ACP
countries. Since 2009, ACP countries signed in-
terim EPAs with the EU, which are temporary
agreements to be replaced by the full, compre-
hensive EPAs once the negotiations are com-
plete. According to the European Commission
(2013), EPAs aim to ultimately lead to develop-
ment, sustainable growth and poverty reduc-
tion through trade. The interim EPAs establish
a framework for reciprocal non-preferential free
trade between EU and ACP, and they are com-
patible with the World Trade Organization’s trad-

ing rules. However, most African countries be-
lieve that EPAs would give them a net welfare
loss, as they believe that the EPAs are unsup-
portive of overall development aspirations and
options and unresponsive to their key aspira-
tions. This led to some amendments on the EPAs
giving a watered-down version of the original
EPA (Action Aid Ghana 2013).

In April 2013, the European parliament re-
versed an earlier decision to wait until begin-
ning of 2016 for ACP member states to conclude
EPA negotiations and set a new deadline of Oc-
tober 2014 or else they would face withdrawal of
preferential access to EU. However, according
to Julian (2013), even though the deadline is ap-
proaching, some negotiating ACP countries that
have not yet signed interim EPAs are still far
from reaching an agreement with EU and these
countries have been delaying for years. Accord-
ing to McDonald et al. (2013), the deadline is too
premature, is not in tandem with African integra-
tion goals and should be delayed until next de-
cade. The current round does not address how
EPAs would affect Africa in terms of trade and
does not provide requisite structural safeguard
measures necessary to protect sub-Saharan Af-
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rican economies from negative consequences
of trade concessions. McDonald adds that Afri-
ca will not be able to negotiate agreements with
other major trading partners unless they pro-
vide concessions not included in EPAs.

Background to the Study

The ACP group of states, an organization
created by the Georgetown Agreement in 1975
comprises 79 member states from African, Carib-
bean and Pacific regions. The majority of ACP
members, 48 countries, are from sub-Saharan
Africa, while 16 are from the Caribbean and 15
from the Pacific. Its main objective was to nego-
tiate and implement together cooperation agree-
ments with the European Community (ACP Sec-
retariat 2011). The European Union has twenty-
eight member states. Its history dates back to
1957 when the Treaties of Rome were signed by
six member states. The Treaty of Maastricht of
1992 led to the creation of an economic and mon-
etary union including a common currency and
created the European Union. ACP-EU Coopera-
tion started with the First Yaoundé agreement,
signed in 1963 and the Second Yaoundé agree-
ment, signed in 1969 between eighteen African
states six European states. The main aims of the
agreements were financial, technical and trade
cooperation, primarily in the sectors of econom-
ic and social infrastructure (ACP Secretariat
2011).

The Lome Conventions, signed between
1975 and 1989, provided the basic framework for
economic cooperation between the EU and ACP
countries. The Conventions sought to assist
ACP states’ development and promote close re-
lations with EU through preferential non-recip-
rocal tariffs for ACP exports to the EU markets,
better market access and better market prices
(EU 2013). Commodity protocols were special
commodity agreements whereby ACP were guar-
anteed markets for beef, sugar, rum and bananas
based on a quota and the prices of the commod-
ities was fixed to minimize fluctuations in ACP
income. The EU compensated ACP countries for
falls in prices, through the stabilization of export
receipts on agricultural products (STABEX),
which gave funds to offset losses on a wide
number of agricultural products like cocoa, cof-
fee, groundnuts, tea and others, as a result of
crop failures and price falls. In addition, a coun-
try heavily dependent on a particular mineral

and suffering export losses could access loans,
which were designed to lessen a country’s de-
pendency on mining. These loans were called
SYSMIN (EU 2013).

The Lome Conventions were replaced by the
Cotonou Agreement, which was signed in Coto-
nou, Benin in 2000. The fundamental principles
of the Cotonou Agreement were equality of the
partners, ownership of development strategies,
participation and dialogue, fulfillment of mutual
obligations, differentiation and regionalization.
The agreement was designed to establish a com-
prehensive partnership, based on development
cooperation, economic and trade cooperation,
and the political dimension. Through the Lome
Convention and Cotonou Agreement, exports
from the ACP countries were given generous
access to the European market. However, pref-
erential access failed to boost local economies
and stimulate growth in ACP countries and the
proportion of EU imports from ACP countries
dropped from eight percent to three percent of
EU imports (European Commission 2013).

Negotiations for Economic Partnership
Agreements (EPAs) between EU and ACP coun-
tries were launched in September 2002. They are
a response to continuing criticism against the
non-reciprocal and discriminating preferential
trade agreements offered by the EU that were
incompatible with WTO (Farber and Orbie 2009).
The ACP-EU EPAs are economic arrangements
meant to eliminate trade barriers by full abolition
of tariff and non-tariff restrictions so as to in-
crease trade. According to the European Com-
mission (2013), the interim EPA covers several is-
sues, which are duty-free and quota-free entry of
imports into the EU from Southern African coun-
tries. The countries would gradually open their
markets to EU goods while differences in levels of
development would be considered. Each party
would reintroduce quotas if their economy were
under threat from another country’s goods. The
technical barriers or Sanitary and Phytosanitary
(SPS) measures were also specified so that export-
ers meet EU standards. They aim to reduce costs
for both consumers and producers, as well be-
tween the countries taking part in the agreement.
This would lead to lower prices for distributors
and consumers, thereby increasing the combined
economic productivity of the ACP and EU coun-
tries. South Africa, Angola and Nigeria have not
yet signed the interim EPAs.
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Statement of the Research Problem

Since 1975, ACP countries have had bilateral
relations with the EU through the Lome Con-
ventions, Cotonou Agreement and Interim Eco-
nomic Partnership Agreements. ACP countries
were offered preferential non-reciprocal tariffs
for exports to the EU markets, better market ac-
cess based on a quota system, better market
prices and export compensation. Twenty-seven
out of seventy-nine ACP countries had signed
interim EPAs as at the end of 2013 but these
countries did not appear to have significantly
increased their trade with EU as compared to
those that did not sign the interim EPAs. Nego-
tiations for full comprehensive EPAs to include
all ACP countries are currently in place, which
might mean that ACP countries might have to
forgo opportunities to negotiate with other trad-
ing partners once they sign the comprehensive
EPAs. Given this background it becomes impor-
tant for Southern African countries to under-
stand the determinants of trade between them-
selves and the European Union so as to decide
the extent to which they can commit themselves
to full comprehensive EPAs with the EU. Such a
decision can be made if the determinants of trade
between EU and Southern Africa are established
such that the potential of trade from the compre-
hensive EPA with the EU can be established.

Research Questions

In addressing the problem, the study raises
the following questions:

1. What are the factors that determine trade
flows between Southern African countries
and the European Union countries?

2. What is the trade potential of a Compre-
hensive Economic Partnership Agreement
between the European Union and South-
ern African countries?

3. How relevant is the Trade, Development
and Cooperation Agreement (TDCA) in
determining trade flows between South
Africa and the EU?

4. What is the relevance of the economic size
(GDP) of countries on trade flows between
European Union and Southern African
countries?

Justification and Significance of the Study

The study will benefit researchers since they
will be able to refer to findings for information

pertaining to economic integration between the
EU and ACP. In addition, policymakers will use
findings from this study to make the necessary
policy decisions. Policymakers from both South-
ern African and European Union countries will
understand the significant determinants of trade
between these two regions. This will help them
know how they should proceed in their negotia-
tions for new comprehensive EPAs. Findings
from this study can also be used by all other
regional trading blocs in the world in order for
them to make important decisions pertaining their
integration.

EPA Sub-regions

Table 1 shows the EPA sub-regions and the
twenty-eight countries that had signed interim
EPAs in the sub-regions as at end of 2013.

Trade, Development and Cooperation
Agreement (TDCA)

South Africa’s trade relations and develop-
ment cooperation with the European Union is
governed by the Trade, Development and Co-
operation Agreement of 1999, which has estab-
lished a free trade area that covers ninety per-
cent of bilateral trade between the EU and South
Africa (European Commission 2013). The agree-
ment has led to increased trade between South
Africa and EU. Other countries that are in the
South African Customs Union (SACU) with
South Africa, namely Swaziland, Lesotho, Namib-
ia and Botswana are likely to be indirectly bene-
fiting from this agreement through trade with
South Africa. The interim EPA has a clause allow-
ing South Africa together with Angola to join it
rapidly whenever they want to.

Trade between Southern Africa and European
Union Member States

Between 2007 and 2010, EU agricultural ex-
ports to the ACP group as a whole grew by 37.5
percent. In contrast, between 2007 and 2010, the
value of ACP agricultural exports to the EU grew
by 19.8 percent (CTA Agritrade 2011). Between
2009 and 2010, EU imports for countries with
EPAs from Southern Africa rose by sixteen per-
cent while from West Africa they rose by twen-
ty-nine percent (Xenellis 2010). Total trade flows
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between the Southern African countries and Euro-
pean Union member states over the period study
2001 to 2012 have increased over the twelve
years from USD 32 million in 2001 to USD 83
million in 2012, which represents a one hundred
and fifty-nine percent increase in trade over the
years. The EU-Africa Summit of April 2014 in
Brussels aimed to reinforce links between the
two continents, with continental integration be-
ing one of the themes. Despite this increase in
trade between EU and Southern Africa over the
years, the EU is not currently Southern Africa’s
major trading partner, as shown in Table 2. The
Table indicates that exports and imports for
Southern Africa are currently highest in the Asia
Pacific region, with forty-five percent of exports
going to the region and forty-five percent of
imports coming from the region. This followed
by the EU region at twenty-seven percent for
both imports and exports. The least trading part-
ner for Southern Africa is the rest of Africa with
percentage export to the rest of the continent
against all exports being three percent and im-
ports thirteen percent.

Implications of Free Trade

Karingi et al. (2005) assumed that amongst
the EU countries, the largest gainer of EPAs
would reap up to eighty percent of increased
exports to SADC. These would be Portugal (32%
of the additional exports), France (12% of the
additional exports), followed by the UK (12%).
This would be followed by Italy (9%), Belgium
(8%) and Germany (7%). In Southern Africa,
Angola and Tanzania together would represent
eighty-seven percent of the increased exports
for the EU and would be important in EPA nego-
tiations while Mozambique, Botswana and Namib-
ia would take up six percent, four percent and
three percent respectively, of the EU’s gains in
exports to the region. Table 3 shows a World Bank
estimate of where the welfare gains from full lib-
eralization would come from and how they would
be distributed across countries. The Table indi-
cates that liberalizing trade would produce for-
ty-five percent of total world gains for develop-
ing countries and fifty-five for developed coun-
tries. This means that free trade stands to bene-
fit both developing and developed economies

Table 1: Interim EPA signatories from ACP by November 2013

Region and countries Year interim EPA
was signed

Carribean – 15 CARIFORUM states namely;  Antigua and Barbuda, Dominica, 2008
  Dominican Republic, Grenada, Guyana, Haiti, Jamaica, Suriname, Saint Lucia,
  St. Christopher and Nevis, St. Vincent and the Grenadines, Trinidad and Tobago,
  The Bahamas, Barbados and Belize.
Pacific – Papua New Guinea and Fiji 2009
West Africa – Cote d’Ivoire. (Ghana initiated but not yet signed EPA) 2008
Central Africa  - Cameroon 2009
Eastern and Southern Africa – Mauritius, Seychelles, Zimbabwe, Madagascar. 2009
East Africa Community - No EPA signed yet.  However Burundi, Rwanda, Tanzania,
  Kenya, Uganda initiated the framework in 2007 and are negotiating for a
  comprehensive regional EPA.
Southern African Development Community (SADC) Botswana, Lesotho, Swaziland, 2009
  Mozambique.

Source: Data extracted from European Commission (2013) and Caribbean Community (CARICOM) Secretariat
2011

Table 2:  SADC Exports and imports 2000 – 2010

Economic Asia Pacific economic European Rest of Intra Rest of Total
community cooperation Union world SADC  Africa

% Export 4 5 2 7 1 5 1 0 3 100
% Import 4 5 2 7 1 5 1 5 1 3 100

Source: SADC facts and figures
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but the larger benefit would go to developed
economies.

While there are benefits of free trade, open-
ing up the economy by ACP would generally
reduce further the custom revenues of the coun-
tries that they were supposed to get from EU. These
customs revenues represent a significant part of
the total revenues of the countries. In the context
of this research, interim EPAs may be negatively
affecting the Southern African countries, espe-
cially Lesotho, Namibia and Swaziland, where
customs revenues represent more than a third of
the total revenues (Karingi et al. 2005). In addi-
tion, free trade floods imports from EU, thereby
negatively affecting the ACP infant industry.
Domestic production falls as cheap imports in-
crease and domestic producers suffer as producer
surplus and welfare falls. This leads to job losses
and increased poverty and inequality. Even
though consumers in ACP benefit from cheap
imports and a wide choice of products from EU
in the short-term, in the long-term they suffer
from unemployment as free trade causes trans-
fer of jobs from poor developing countries to
developed countries.

Literature Review

Theoretical Framework

The gravity model of trade specifies that the
volume of trade between two countries is pro-
portional to their economic sizes or incomes and
it is inversely related to geographic distance
between the countries. Tinbergen (1962) and
Poyhonen (1963) first applied the gravity model
to assess and analyze international trade flows.
Later, gravity models were used to explain mi-
gration and other social flows in terms of gravi-
tational forces of human interaction (Eita 2007).

The first attempt to give a theoretical basis for
gravity models was done by Anderson (1979)
using the Armington assumption, where goods
are differentiated by country of origin. Applying
gravity models to trade was initially criticized as
lacking basis and foundation from trade theory
although the models exhibited high statistical
explanatory power (Matyas et al. 2000). Critics also
argued that gravity did not incorporate models of
international trade such as Ricardo’s compara-
tive advantage and the Heckscher-Ohlin (H-O)
model as the basis for trade (UNCTAD 2012).

These views however, do not hold anymore
since there has been some advancement in empir-
ical work and literature. Linnemann (1966) justi-
fied the use of the gravity model by arguing that
it is a reduced form of a four equation partial
equilibrium model of export supply and input
demand with prices excluded. However, this was
later found to be inconsistent with the multipli-
cative form of the partial equilibrium model. The
gravity model of trade has been used in many
studies aimed at analyzing the bilateral flows of
trade and analyzing effects of regional trading
arrangements on trade. The basic gravity model
is specified as follows:

Where
Trp shows total merchandise between coun-

try r and p
Yr is country r’s national income
Yp is country p’s national income
Distrpis the distance between country r and

p’s commercial centres
1is expected to be positive. Y, a country’s

income, is expected to be positive since a high Y
means higher ability to produce and export. Dis-
tance is another determinant of bilateral trade
between country r and country p. 2 is expected

Table 3: Percentage distribution of potential gains from free trade

Full Liberalisation of

Economy Agriculture      Textiles     Other        All Goods
and food and clothing Merchandise

Developed 4 6  6 3 5 5
Developing 1 7  8 2 0 4 5
All 6 3 1 4  23 100

Source:  Anderson and Martin (2005) “Agricultural Trade Reform and the Doha Agenda.” The World Economy 28
pp. 1301-1327

݌ݎܶ =  
)ߙ ݎܻ 1ߚ.(ܻ݌

݌ݎݐݏ݅ܦ)  2ߚ.(

≠ ݎ  ݌ 



AN EMPIRICAL APPLICATION OF THE GRAVITY MODEL TO ASSESS 231

to be negative since it is a coefficient of trans-
port costs, which are a resistant factor to trade.

Empirical Literature

Baxter and Kouparitsas (2006) carried out a
research with ninety-two countries to find out
the determinants of international trade. The re-
search found out that bilateral factor endow-
ments are robust determinants of trade and the
higher the trade, the more equal are the endow-
ments across two countries. Bilateral trade was
found to be lower if two countries shared the
same level of development and had similar in-
dustrial structures. Fixed exchange rates were
found to be positively related to bilateral trade.
In 2006, Achey used the gravity model on 146
countries for 5-year sub-periods between 1970
and 2000 to investigate the determinants of trade
flow volumes between various countries in the
world. The findings showed that most estimat-
ed coefficients were statistically significant. GDP,
GDP per capita, common frontier, common offi-
cial language, common currency and common
colonial past had a positive effect on the vol-
ume of bilateral trade while geographical dis-
tance had a negative effect on the volume of
trade.

Anderson and van Wincoop (2003) showed
in their study that incorporating multilateral re-
sistance measures such as trade barriers could
greatly improve gravity model estimation. They
argued that measuring multilateral resistance
using remoteness variables based on measures
of distance did not capture border effects thus,
it was much better to consider impact of trade
barriers on prices on solving the gravity model.
However, according to Feenstra (2004), the con-
tribution by Anderson and van Wincoop is dif-
ficult to implement, thus has not been widely
adopted. Feenstra (2004) showed that the same
results as Anderson and van Wincoop (2003)
could be generated by the inclusion of country
specific fixed effects with a little loss in efficien-
cy. However, this approach by Feenstra has a
weakness in that it does not allow for multilater-
al resistance to be calculated explicitly. To solve
this, Baier and Bergstrand (2005) came up with
an alternative solution, which gives results con-
sistent with Anderson and van Wincoop (2003)
while allowing for multilateral resistance terms
to be solved. This solution uses a Taylor series
expansion to approximate for price effect terms.

De Groot et al. (2004) studied the effect of institu-
tions on trade flows, using a gravity model ap-
proach, thus incorporated factors such as geo-
graphical proximity, language, trade policy and
common history as explanatory factors for varia-
tion in bilateral trade. The results were that hav-
ing a similar institutional framework promoted bi-
lateral trade by thirteen percent, on average.

 To analyze Bangladesh trade flows with its
trading partners, Rahman (2004) applied a gen-
eralized gravity model. Panel data estimation
techniques were used and the study concluded
that Bangladesh’s trade was positively deter-
mined by its openness of trade, size of econo-
mies and per capita GDP differential of trading
countries. Filippini (2003) analyzed trade flows
between some developed countries and East
Asian industrializing countries using the gravi-
ty equation. The findings were that all coeffi-
cient signs were consistent with the assump-
tions of the model. There was high propensity
of Asian countries to exchange high tech prod-
ucts with Japan and USA and China played an
important role as exporter and importer. Martin-
ez-Zarzoso (2003) applied the gravity model to
assess Mercosur-European Union trade and
trade potential. They used panel data to test 20
countries from Mercosur and EU, and conclud-
ed that variables added to the standard equa-
tion namely infrastructure, income differences
and exchange rate were important determinants
of bilateral trade.

The determinants of trade in COMESA were
tested by Geda (2002). The research concluded
that COMESA intra-trade was not significantly
different in its trade with non-members and that
the performance of regional blocs was con-
strained mainly by political, institutional and
economic constraints at the implementation lev-
el of the agreements. The study also concluded
that the failure of bilateral trade agreements to
affect trade flows was caused by multiple mem-
berships in various trade blocks, lack of policy
harmonization, lack of credible compensation
mechanisms, and lack of private sector involve-
ment. Grunfield and Moxnes (2003) applied the
gravity model to the bilateral export of services
and foreign direct investment using data from
OECD. They concluded from their results that
the standard gravity model effects found on
trade in goods apply to services too. Trade be-
tween two countries is positively related to their
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size and negatively related to distance between
them. They also concluded that the presence of
a free trade area is not significant for services
trade.

This finding was contradicted by Kimura and
Lee (2004) who concluded that FTAs positively
correlated with services trade and found com-
mon language not to be significant to trade in
services, contradicting findings by Park (2002)
who concluded that language was positively
related to trade in service sector. To compare the
estimates of trade in goods and those of trade in
services, Kimura and Lee (2004) applied the stan-
dard gravity model. They included standard grav-
ity model variables and added a measure of re-
moteness as a repressor. They used a mixture of
OLS and time fixed effects. Their conclusions
were that distance between countries was more
important in services trade than in goods trade.
Bussolo (1999) concluded in his study that a
unilateral trade liberalization would be by far
better for a country in terms of real GDP growth
rates and trade than a regional EPA with the Eu-
ropean Union.

RESEARCH  METHODOLOGY

The Augmented Gravity Model

In addition to income level and distance,
which are in the basic model, the augmented
gravity model includes several variables ac-
counting for other factors that may affect bilat-
eral trade flows such as population, and dum-
my variables for membership in a trade bloc
and common language. The traditional gravity
model has been criticized in that it only uses in-
come and distance to model transport costs. The
model follows the general expression of the lin-
ear augmented gravity model by Achey (2006)
as follows:

                                                                       (1)
Where,
Trptis the total merchandise trade for coun-

try r to country p during year t.
Yrptshows a vector of variables, gross do-

mestic product and population, that change over
time for trade partners r and p during year t.

Zrptindicates a vector of variables that are
constant over time but change with trading part-
ners. They include weighted distance measured
in kilometers between countries and the surface
area of partner countries expressed in square
kilometers.

Trpt indicates a vector of dummy variables
that change over time and also change accord-
ing to the trading partner. For example, value of
1 if countries r and p belong to same regional
community in year t or 0 otherwise.

Wrpt indicates dummy variables specific to part-
ner countries r and p but are not time dependent,
for example, language = 1 when both countries
have common official language or 0 otherwise.

Empirical Gravity Model Specification

Panel data for the period 2001-2012 will be
used to estimate the augmented gravity model
in log linear form. This form of the model allows
for the interpretation of coefficients as elastici-
ty, except for dummy variables, which are not
expressed in log form. According to Gelman and
Hill (2007), the coefficients on the natural log
scale are directly interpretable as approximate
proportional differences. Bilateral trade flows
between countries are explained by their eco-
nomic sizes (GDP), distance, population and
dummy variables. The model, following Martin-
ez-Zarzoso (2003) is specified as follows:

                                                                      (2)

Variable Definition and Justification

Trade Flows (Trpt) refer to trade flows of the
country r with country p in year t, for example
bilateral trade flows between Zimbabwe and
United Kingdom in the year t. It is a sum of im-
ports and exports. Rahman (2004) specifies that
most empirical literature on the gravity model
used total bilateral trade flows as the dependent
variable. This study aims to determine how total
trade flows (TTF) are affected by explanatory
variables. The use of total trade flows will elimi-
nate the problem of zero trade flows.

Gross Domestic Product (GDPrt) is a mea-
sure of a country r’s capacity to produce goods
for the local and export markets, and indicates
the range of product varieties available for ex-
port. It is measured in nominal terms and ex-
pressed in US dollars. The coefficients of GDP
are expected to be positive as income positively
affects trade flows. It is an indicator of the size
of a country in the model and measures the trad-

ln Trpt  =  α+  β1 lnYrpt + β2 lnZrpt + β3Vrpt + β4Wrpt  

ln TTFrpt  =  α +  β1 ln	(GDPrt ) + β2  ln(GDPpt  )  +  β3 ln	(POPrt  ) + β4ln	(POPPt  ) 

+ β5ln	(Distrpt )   + β6(InterimEPArpt )   + β7(Colonyrpt ) + β8(landlocked rpt )
+ β9(TDCArpt )  + Urpt  
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ing capacity of a country. GDP is predicted to
positively affect bilateral trade.

Gross Domestic Product (GDPpt) is an indi-
cator of capacity to consume locally produced
and imported goods for country p. GDP at pur-
chaser’s prices is the sum of gross value added
by all resident producers in the economy plus
any product taxes and minus any subsidies not
included in the value of the products. Data are
in current US dollars. Dollar figures for GDP are
converted from domestic currencies using sin-
gle year official exchange rates.

Distance (Distrpt) between two countries,
measured in kilometers, appears as a proxy for
transportation costs and all other trade costs
between partners. For countries that are close
to one another, transportation costs are lower.
Coefficient is expected to be negative since it is
a resistance factor, which reduces exports be-
tween countries. It is expected to have a nega-
tive effect on bilateral trade. For this research,
the distance between individual Southern Afri-
can countries and European Union countries was
calculated.

Population (POPrt) represents the number of
people in the country r in year t. Population is
defined as the total number of people in a coun-
try. Oguledo and Macphee (1994) point out that
population size affects trade volume through
firstly the absorption effect whereby a large
country with a large population is likely to have
a diversified production base and self-reliance
thus trades less as it meets its needs. Secondly,
population size affects trade volume through the
economies of scale effect whereby a country
with higher population exports more than that
with a lower population. The importer’s popula-
tion indicates import demand. Expected sign of
coefficient can either be positive or negative.

Population (POPpt) represents the number of
people in country p in the year t. Expected sign of
coefficient can either be positive or negative.

Interim EPAs (Interim EPArpt) is a dummy
variable capturing trade between EU15 and
Southern African countries who signed interim
EPAs. It captures trade impact of interim EPAs
on bilateral trade between EU15 and the South-
ern African countries with interim EPAs. The
variable takes the value of 1 if both trading part-
ners are members of interim EPA and 0 other-
wise. The coefficient indicates amount of addi-
tional trade, which is not influenced by the coun-

try’s economic and geographical characteristics
but influenced by interim EPA membership. The
coefficient can be negative or positive. Positive
and statistically significant estimated EU-ACP
coefficient means intra bloc trade creation, thus
EU-ACP membership stimulates intra trade cre-
ation between EU and Southern African coun-
tries. A negative coefficient means that intra bloc
trade diversion.

Colony (Colony rpt) is a dummy variable show-
ing countries r and p that have a colonial histo-
ry. A colonial history means that the countries
may have increased trade since they have stron-
ger economic ties and many similar characteris-
tics. They have common language and with com-
mon language it becomes easier to negotiate in-
ternational transactions and there is more likeli-
hood of cultural similarities and closer ties. The
countries with a common language trade more
and have reduced transaction costs than those
without a common language. Darku (2009) found
that trade flows between Tanzania and the EU
were positive because of linguistic ties. The
dummy variable colonyrpt assumes the value of 1
when countries r and p speak the same language
and 0 otherwise. The coefficient is expected to
be positive.

A country is Landlocked (Llockedrpt) when
the transportation costs increase. Eighty per-
cent of trade is by sea transportation thus, prox-
imity to the sea helps countries boost trade flows
(Achey 2006). A study by Longo and Sekatt
(2001) concluded that there would be a two per-
cent reduction in African trade if either exporter
or importer were landlocked. This implies that
landlocked countries are at a disadvantage of
reduced trade. The dummy variable Llockedrpt
takes the value of 1 if both trading partners r and
p are landlocked and 0 otherwise. The coeffi-
cient is expected to have a negative sign.

TDCA (TDCArpt) is a dummy variable captur-
ing the trade and development agreement that
South Africa has with EU called the Trade, De-
velopment and Cooperation Agreement (TDCA),
which governs trade between South Africa and
EU.

Estimation Procedure of the Gravity Model

Panel data framework was used to estimate
the augmented gravity model. Panel data was
collected to establish the determinants of trade
between fifteen ACP member countries in South-
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ern Africa and fifteen European Union countries
who are members of the EU15. The Southern
African countries are Angola, Botswana, Demo-
cratic Republic of Congo, Lesotho, Madagas-
car, Malawi, Mauritius, Mozambique Namibia,
South Africa, Swaziland, Seychelles, Tanzania,
Zambia and Zimbabwe. The fifteen European
countries (EU 15) are Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, Netherlands, Portugal, Spain, Swe-
den and United Kingdom. The EU 15 was cho-
sen since these were the countries that had
joined EU by 2000 and this research considers
the period 2001 to 2012.

Among several advantages, panel data helps
disentangle time invariant and country specific
effects so as to capture the relationships be-
tween relevant variables over time. It also gives
the ability to monitor the possible unobservable
trading partner-pair specific individual effects
thereby removing the problem of biased OLS
estimates in the event that there is correlation
(Martinez 2003). According to Hsiao (2006), pan-
el data blends inter individual differences and
intra individual dynamics giving it several ad-
vantages over cross-sectional or time-series data.
These advantages are that it usually contains more
degrees of freedom and more sample variability
than cross-sectional data hence improving the ef-
ficiency and accuracy of econometric estimates.
The Hausman test determines whether to use
the fixed or random effects approach by testing
the following null hypothesis:

Ho: Ho: Difference in coefficients is not
systematic.

H1 : Ho: Difference in coefficients is systematic.
The fixed effects model should be used if the

null hypothesis is rejected.

RESULTS

Model Estimation and Results

Multicollinearity Tests Results: The correla-
tion matrix shows the strength or degree of lin-
ear association of a variable with itself or be-
tween two variables (Gujarati 2003). Collinearity
between variables is shown on the following
correlation matrix in Table 4. The Table shows
that the main diagonal entries from the upper
left to the lower right corner give correlation of
one variable with itself, which is and should al-
ways be 1. The other entries are pair-wise corre-
lations  among variables. Severe multicollineari-
ty problem is there if the correlation figures are
high and there is no collinearity problem if the
correlation figures are low. From the correlation
matrix, the conclusion is that the model does not
have multicollinearity challenges.

On specification tests results, the results of
the Hausman test were as follows:

chi2(5) = (b-B)’[(V_b-V_B)^(-1)](b-B)  =      58.10
Prob>chi2 = 0.0000
 (V_b-V_B is not positive definite)
The above results that the test statistic

2
calculated= 58.10 and that the p-value is 0.0000.

This means that the researchers reject the null
hypothesis that the difference in random and
fixed coefficients not systematic at all levels of
significance. The fixed effects model is an effi-
cient estimator of the data and it is therefore
adopted. Table 5 shows the regression results.

DISCUSSION

Regression Results

Population and GDP of EU countries were
insignificant in determining trade floors. The

Table 4: Correlation matrix

     Trade      Popn     Popn     GDP   GDP  Distance  Land Interim  TDCA Colony
     flo      SA       EU      SA    EU  locked   EPA

                     
Trade flow 1                  
Popn SA 0.3029 1                
Popn EU 0.5389 -0.0364 1              
GDP SA 0.5384 0.6105 -0.0302 1            
GDP EU 0.5698 -0.0168 0.9505 0.0308 1          
Distance    -0.0047 -0.3515 -0.0766 -0 .103 0.0019 1        
Landlocked -0.3198 -0.0662 -0.2637 -0.1086 -0 .225 0.0151 1      
InterimEPA -0.075 -0.1222 0.029 -0 .064 0.0818 0.2548 0.017 1    
TDCA 0.4184 0.2849 -0.0082 0.6917 -0 .007 0.1917 -0 .059 -0 .107 1  
Colony 0.2755 -0.0212 0.2511 -0.0282 0.2588 0.0625 -0 .061 0.0153 -0.0068 1
                     
Source: Regression results
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following were significant at one percent level,
population of Southern African countries with a
positive coefficient, GDP of Southern African
countries with a positive coefficient and Interim
EPA, which has a negative coefficient. This
means that increasing population and GDP of
Southern African countries would lead to in-
creased trade. However, the interim EPA has ac-
tually reduced trade between EU and Southern
African countries. These findings concur with
the empirical findings of Achey (2006) that GDP
had a positive effect on volume of bilateral trade.
The fixed effects model dropped the following
variables during the estimation, distance, colo-
ny, TDCA and landlocked.

CONCLUSION

Several conclusions were made from the
study. The factors that positively determine trade
flows between Southern African countries and
the European Union countries are population of
Southern African countries and GDP of South-
ern African countries. Interim EPAs between EU
and some Southern African countries have the
effect of reducing their trade flows. Given that
the interim EPAs have similarities with the im-
pending comprehensive EPAs, which EU and
African countries are currently negotiating for,
the conclusion is that the comprehensive EPAs
would also reduce trade flow between the trad-
ing blocks.

RECOMMENDATIONS

The findings of this study can be used to
formulate policy at the country, regional and glo-

bal level. Population and GDP of Southern Afri-
can countries contribute to increased trade flows.
Thus, countries in Southern Africa need to con-
centrate on economic growth so as to boost GDP.
They need to concentrate on areas of compara-
tive advantage to achieve this. With population
growth in Southern Africa there is increased in-
take of EU commodities leading to increased
trade. EU countries wishing to increase trade
with Southern Africa can focus on more exports
to countries in Southern Africa with higher pop-
ulation. Countries from EU and Southern Africa
need to revise the provisions of the EPA, which
are similar to the provisions of the interim EPA.
The study has already seen that the interim EPA
are reducing trade flows, which shows there are
inherent problems with the design of the interim
EPA. Thus, before full adoption of a compre-
hensive EPA, there is need to redraft the provi-
sions or alternatively, abandon it altogether and
come up with a new agreement.

AREAS  FOR  FURTHER  RESEARCH

Since trade in services contributes signifi-
cantly to international trade, future research
could focus on the service trade between EU
and SA countries. Future research could also
find out whether economic integration between
EU and Southern African countries in form of
EPAs is trade creating or trade diverting. In ad-
dition, researchers could assess the bilateral re-
lations that Southern African countries have with
other countries such as China, and find out
whether or not such relations have more bene-
fits than the bilateral relations with EU. This will

Table 5: Regression results with dependent variable being total trade flow

Variables Coefficient Standard error P>|t| [95% Conf. Interval]

Popn SA 2.77*** (5 .230) 0.000 1.732326 3.810817
Popn EU -0.58 (-0.620) 0.536 -2 .420781 1.258313
GDP SA 0.53*** (6 .229) 0.000 .3607225 .6922002
GDP EU 0.13 (1 .159) 0.246 -.0926548 .3606901
Distance
Landlocked
InterimEPA -0.27*** (-4.573) 0.000 -.1541077
TDCA
Colony
Constant -40.55*** (-2.814) 0.005 -68.81251 -12.29285

(5.2317) = 131.57
Prob > F= 0.0000
R2  : within   = 0.5211
    : between = 0.3280
    : Overall  = 0.2089

***  p<0.01) - statistical significance at 1% level
**   p<0.05 - statistical significance at 5% level
*    p<0.1 - statistical significance at 10% level
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help conclude on whether or not bilateral rela-
tions with EU are the best option for Southern
African countries. It is also of paramount impor-
tance to study how to address supply side con-
straints in Southern African countries in an ef-
fort to increase their exports to the EU and thereby
increasing trade between the two blocks. Stud-
ies on determinants of trade among Southern
African countries and among EU countries are
also very important so that countries could con-
clude whether or not economic integration with
countries in the same region is better than that
with countries in a different region.
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