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Abstract 

Thi s paper attempts to assess the determinants of SSA 's bilateral trade with the North . In thi s 

regard , an a ugment ed gravity model has been specifi ed to annual import s of SSA cOllntri es 

fro m the industrial cou ntri es. The mode l is tested for a sampl e of 35 countries. 27 SSA and 8 

industrial co untri es over the period 1995-2007. In the model, the bil atera l import is a linear 

fun c ti on of economi c s ize, popu lation of the country, per capita income and geograph ical 

diffe re nce and hi stori ca l dumm ies. Specifically, SSA bilateral import is pos iti ve ly determined 

by the s ize of eco no mies (GOP of the importing and exporting country), linguist ic and 

hi sto ri ca l ties. Infras tru cture indexes which are augmented as a proxy for pub li c infrastruc tu res 

have a lso a positive influence. On the other hand , transportation cost proxied by geogra ph ical 

di stance and country's access to sea are fo und to have a negati ve influence o n SSA bila teral 

import . Likewise, the coeffici ent of per capita GOP differential between these countri es has a 

negati ve s ign indi cating that the Linder e ffec t dominates the H-O hypothesis in the case of 

north - SSA trade fl ows. 

The impli ca tion of these res ul ts is that all kinds of barriers to trade must be li berali zed to a 

greate r ex ten t to e nh ance SSA 's bi latera l trade. Since one of the main probl ems o f Sub 

Saharan African trade is transport infrastructure network, improvement in infrast ructure may 

be a pre- req ui site for success ful trade fl ows. A further stud y is a lso advised to inves ti gate 

manufac tu ring and non -manufacturin g trade fl ows separate ly since they have di ffe rent tre nd s. 
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I. Introduction 

In thi s globa li zi ng world, countri es are becoming interdependent more than ever. This 

encourages eve ry co untry of the world to have a clear understandin g of globali zati on process 

since the econo my of each country is closely related to the economies of other cou ntri es . 

Among the di fferent kinds of linkages that could be formed among nations, intern ati onal trade 

is the most importan t one. 

The rapid growth of the world economy has been driven by an increas ing in vol vement in 

internat ional trade. Inte rnati onal trade is the exchange of goods and services betwee n nati ons. 

Si nce coun tries have di fferent potenti als in produc ing different products there is greater need 

for intern at ional trade. Hence, a country's growth is achi eved if it is engaged in intern ational 

trade. If a count ry has a comparative advantage in producing the commodity, then that 

ad vantage prov ides nati ons to speciali ze in those goods that it can produce mos t cheaply and 

efficientl y. Hence, trade promotes competiti on and improved resource all ocati on. Com pe tition 

fro m in ternati onal trade can force domesti c firms to beco me more efficient through 

moderni zat ion an d innovati on. Therefore, countri es es peciall y least developed co unt ries 

(LDCs) should be engaged in international trade to accelerate overall economi c growth which 

raise pro fit s, promotes greater saving and in vestment. Because of thi s importance, 

in ternati onal trade has received increasing attenti on. According to Coe and Hoffl1l a ister 

( 1998), a number of factors ex plain the renewed emphasis o n trade. The mos t obvious is the 

success of many developing countri es that have adopted outward-oriented development 

strategies. This is because strong economic performance is seen in countri es that ha ve adopted 
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out ward-ori ented deve lopment strategies as compared to earli er experiences 01' inward­

ori ented, import substitution strateg ies in some of the same countri es. Moreover. a re latively 

poor economi c perform ance is observed in other developing countries that did not embrace 

out ward-oriented strateg ies. 

No nation can ex ist in economic isolation and thus every country has to enter into trade with 

other countri es to acquire goods and services that cannot effi cientl y be produced do mest ica ll y 

but arc necessa ry and have high demand in the country. Apart from thi s, trade allows countries 

to ex port items in the production of which they ha ve advantage over other countri es. Thi s in 

turn enables them to acquire foreign exchange that is hi ghl y needed, among others. for 

industri ali zati on and socio economic development. Marquez (2007) argued that intern at ional 

trade can play an important role in reducing poverty and income inequality in deve loping 

countries through it s impact on economic gro wth. Thus, according to Fa lvey el a/ (2002), t.he 

impact of trade upon growth is by all owing access to the innovati ve products or other 

countries. Since deve loping countries do little innovati on, it is primarily through trade with 

deve loped countri es th at they profit from higher levels of technological development. 

In most 01' the Sub-Saharan Africa (SSA) and other developing countries. ex ternal trade can 

play a signifi cant role in the performance of a country' s economy. It prov ides employment 

opportuniti es and foreign exchange earnings used to pay imports of many products that 

canno t be presentl y produced domesti call y and advanced economies that are not avail able at 

home (Sal vatore, 1990). Thus expanding export capacity and increas ing in ternati onal 

competiti veness are vital for rapid growth and development. 
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There is a generalized beli ef that free trade establi shes the best conditi ons for econom ic 

developme nt a nd growth. However, in the real world no country exercises free trade . 

Countri es im pose d ifferent policy measures to res tri ct imports and/or ex port s for various 

reasons. However, man y trade barri ers are recently removed by man y developed cO lllllri es but 

are still used in many developing countries. 

T raditi onal trade theories are mainl y concerned with the qualitat ive questi on or identifying the 

trade pallern , that is to say, what goods does a co untry trade? Bu t they ignore the question of 

the trade volumes. These theories do not explain why some countries trade lin ks are stronger 

than others and why the levels of trade tends to increase/decrease over time. In fa ct, 

und ers tandin g the fac tors that determine bi lateral trade of a country is a practi ca l task, as it 

opens up an additi on al horizon for trade po li cies. Therefore, there is a greate r need of 

inves ti gation in the fac tors that determine bil ateral trade fl ows betwee n co untri es. 

Based on prev ious work s, it is argued that developi ng counrries wi ll less likely benefit by 

tradi ng with low- income countries than the industri a l countries. The ex planat ion is that low­

income countri es are not natural trading partners owing to the ir s ize and s im il ar resources. 

S imilarly Foro utan and Pritchett ( 1993) argued that trade among SSA cou ntri es is too sma ll. 

They argued th at the low degree of intra-SSA trade is co mpletel y explained by the low degree 

of trade potential amongst the countries, primarily because of the ir low leve l of gross domes ti c 

produ ct (GDP). So if SSA countri es are tradin g more with industri al co untri es and it· th ey 

benefi t more by trad ing with industrial countries than with low-income countri es, what are the 
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maj or facto rs that determine their bil ateral trade flows with th e industrial countri es') That is 

why the paper seeks to look at the determi nants of North-SSA trade flo ws. 

The re ha ve not been man y attempts in the literature to quantify the major determi nants of 

SSA's bilateral trade with industrial countri es. The most recent stud y condu cted on thi s issue 

was in 1995 by Coe and Hoffmaister. There have been so man y developments s ince then. So, 

there is a gap in the ex isting literature between the intui ti ons that SSA 's bil ate ral trade and the 

emp iri cal ev idence to support the intuition. The paper attempts to fill thi s gap. 

The objecti ve of the stud y is to exa mine empi rica ll y some of the basic determ inants of Sub­

Saharan A fri ca 's (SSA's) bilateral trade with industri al countri es and to look more deepl y at 

the va ri ab les wh ich signi fi cantly determ ine trade flows between these cou ntries . 

The paper is presented in fi ve sections. The first is an introductory part, the second is 

co ncern ed with the rev iew theoretical and empi ri ca l literatures related to the top ic. An 

overview o f S ub-Saharan African (SSA) countries trade perform ance is reviewed in th is 

sec tion . The th ird and fourth sections are devoted to data, methodo logical approach and its 

empiri ca l resu lts res pecti vely. Finall y, the fifth secti on draws co nclusion and po li cy 

sugges tions based on the fin dings. 

II. Literature Review 

2.1. The Theoretical Framework 

The Gravity Model 

Quite ofte lT econom ic and social " laws" or relations have been borrowed from the natural 

sc iences, ph ys ics or biology, mainl y because of their hard scientific and direct ly intuitive 
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characters. 'The gravi ty model, which is the most commonly used anal ytical framework for 

stud ying bilateral trade belongs to thi s category. The model has its origins in Newton's law of 

gravitati on in seventeenth century. Newton's law of gravi ty in mechanics stales that IWO 

bodies are subjected to a force of attraction that depends positive ly on the product or th eir 

masses and negati vely on their distance. Social scho lars, a few centu ries later, applied thi s la w 

to soc ial phenomena of quite differelll nature the common character of which was transfers or 

fl ows between two or more entities or sources. Thus, migration or traffic laws, nOI on ly of cars 

bUI of information too, were examined usi ng thi s 'law'. Econom ists too applied it and 

Tinbergen ( 1962) is credited for hi s study of international trade flows using a gravi ty model. 

Thus, Tinbergen ( 1962) and Poyhonen (1963) did the first econometric studies of trade flows 

based on grav it y equation , for which they give on ly intuitive justification. 

As is said. the grav ity model is ana logous to Newton's law of gravity. The analogy is that 

bila teral trade is a function of attraction factors such as 'economic lTI(t ss' (generall y measured 

by GOP) and resistance factors such as distance 'economic centers of gravity ' or va ri ous 

obstac les to trade. 

Trade· = , } 

GDPjGDPj 
a . 
D~stancetj 

Where, Trad e;j = bi lateral trade between country i and j 

a = constant parameter 

GOP; = gross domestic product of country i 

G DPj = gross domestic product of country j 

Oi stan ce;j = geographic distance between country i and j 
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Although the base line model gives good results, a number of exp lanatory variabl es have been 

added to in iti al gravit y equation to improve explanatory power of the mode l to analyze various 

bil ateral trade poli cy iss ues 

The second just ifica ti on fo r the gravity equation can be analyzed in the li ght of a part ial 

eq uilibrium model of ex port supply and import demand by Linneman ( 1966). Based on some 

si mplifying ass um pt io ns the gravity equation turn s ou t to be a reduced form or thi s model. 

However, Be rgstrand ( 1985) and others point out that th is parti al eq uilibrium model coul d not 

ex pla in the multipli cative form of the equation and also left so me of its parame ters 

unident ified mainl y because of excl usion of pri ce variable . With the simp lest form o f the 

eq uati on, o f co urse, Linneman 's justifi cation for excl usion of pri ces is consistent. 

Theo reti cal support of the research in thi s fi eld was originall y very poor, but si nce the seco nd 

half of the 1970s, several theoretical developments have appeared in support of the gra vi ty 

model. Anderson ( 1979) made the first form al attempt to deri ve the gravity equ ati on. Using a 

trade share expenditure system he derived the grav ity model, which ass umes ide nti ca l Cobb­

Doug las or constan t elasticity of substitution (CES) pre ference functions for all coun tri es and 

wea kl y separable utility functions between traded and non-traded goods. In hi s paper he also 

assumes that perfect product speciali zation under the Armi ngton assumption (each country 

produces on ly one spec iali zed good) and perfect competition ; prices are the same in all 

countri es . The gravit y equation is deri ved from an expenditure system under constraint s g iven 

by the importing countri es' and the ex porting ones' (v ia the ir balance o f payme nt s) inco mes 

tak ing into accounts the costs related to di stance. Thus, he showed that grav ity model ca n be 
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derived from expend iture share equations, assumi ng that commodit ies are di stingui shcd by 

place of production. 

The next approach is based on the Wah'as ian general equ ilibrium model, wit h each coun try 

hav ing its own suppl y and demand functions for all goods. Bergstrand ( 1985, 1989) also 

explored the theo reti cal determination of bil ateral trade in a series of papers in which grav ity 

equati ons were associated with simple monopo li sti c competition models. Like Anderson. 

Bergs tra nd assumes constant elasticity of substitution (CES) preferences and app lies 

Armingtom assum ption to deri ve the reduced form equation fo r bilateral trade in vo lving price 

ind ices. When Bergstrand tests hi s assum pt ions for product differentiati on, he concluded that 

price and exchange rate vari ables have poss ible and signifi cant effects on aggrega te trade 

fl ows . Hi s estimates indicate that goods are not perfec t substi tutes and that imported goods are 

closer to bei ng subs titutes for each other than substi tutes for domestic goods. Accord ing to 

him the gravity equati on is a reduced form of a parti al sys tem of a general equili bri um mode l 

with nati onall y di fferenti ated products. Helpman ( 1984) al so demonstrated that gravity model 

can be deri ved from models of trade in di fferentiated products. 

Later, Bergstrand ( 1990) distances himself from the Heckscher-Ohlin model by "ssu min g 

within the framewo rk of Dixit-Stigli z monopoli stic competition, product di fferentiat ion under 

increasing returns to scale between Finns rather than between countri es. Bergstrand assumes a 

two-sector economy with N monopol isti ca ll y competiti ve sectors and di ffe ren t facto r 

proportions within each sector. His work therefore serves to bri ng together the ea rli er 
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Arm ington-based approaches to deri ving the grav ity equati on with a seco nd strand o r lit eraturc 

in wh ich grav ity equati o ns were deri ved from s imple monopolisti c competiti on models. 

Ea ton and Kortum ( 1997) also deri ve the gravity equation from a Ri cardian framework. wh i Ie 

Deardo ff ( 1997) de ri ved it from an H-O perspecti ve. Dem·doff proved that, if trade is im peded 

and each good is prod uced by on ly one country, the H-O framewo rk will res ul t in the same 

bilateral trade pattern as the model wi th differen ti ated products. If the re are transaction costs 

of trade, distance shoul d al so be included in the gravit y equation. 

It is shown by Evenell and Ke ller ( 1998) that the standard gravity equation can be obtained 

from the H-O model with both perfect and imperfect product speciali zat ion. Some 

assu mptions differe nt from increasing returns to scale are required for the empiri cal success of 

the model. They al so argue that the increasing returns to scale model rather than the perfect 

spec iali zati on vers ion of the H-O model is more likely candidate to expla in the success or the 

grav ity eq uati on. Furthermore, they found that the variati ons in the vo lume of trade can be 

explained better by the models with imperfect product specia li zation than the model s with 

perfect product spec iali zation . 

Eve nett and Kell er ( 1998) forwarded the following three types of trade mode ls in an alyzing 

the theoret ica l fo undati o ns o f grav ity model. These mode ls differ in the way spec ialization is 

obtain ed in equilibrium . They are: 

( I) Technology differences across countries in the Ricardian mode l, 

(2) Varia ti ons in terms of countri es' different facto r endowments in the H-O mode l. 

(3) Inc reasing return s at the firm level in the Increasing Returns to Sca le (IRS ) model. 
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Though they be long to the perfect spec iali zation models, they are considered as limit ing cases 

1'0 1' a model or imperfect special ization where imperfect product spec iali zation is empiri ca ll y 

important. In real li fe, though technologies and factor endowments are different in different 

countries, they change over time and can be transferred between countri es. 

According to Ri card ian theory, trade occurs because of technological differences across 

countri es. In H-O theory, trade occurs because of differences in factor endowment s. Accord ing 

to Posner (196 1) and Vernon ( 1966), trade takes place because of not onl y dilTerences in 

technologies across countri es but due to cOlllinuous renewal of ex isting technologies and [h eir 

transfe r to other cou ntries. As cited by Paas (2000), Dreze (196 1) and Mathur ( 1999) indi cated 

that country size and scale economies are important determinants of trade. 

Paas (2000) argued that as a result of economies of scale the production act iviti es wil l be 

located in one country and thi s will induce the producers to differentiate thei r product. The 

larger the coun try is in terms of its national income, the larger the variet ies of goods offered. 

The more simi lar the coun tries are in terms of income, the more intra-industry trade among 

them. Thus with econom ies of scale and differentiated products, the vo lume of trade. thus , 

depends in on coun try size in terms of its nat ional income. This is the concept of new theo ri es 

of in ternat ional trade and it provides a better explanation of empirical facts of internationa l 

trade in terms of thei r pattern , directi on and rate of growth. As a result, the tradi tiona l theories 

are supplemented, if not replaced, by the new trade theo ri es, in recent years , based on the 

ass umption.of product diffe rentiation and economies of sca le. 
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In the H-O model, the larger the differences in the factor endowments between two count ries, 

the larger will be the trade. Therefore, based on thi s ground we woul d expect little trade 

between European countries since these countries have more similar facto r endowments and a 

lot of ' North South ' trade . Thi s is contrary to empirical fac ts fro m the internat ional trade 

stati sti cs that intra-industry trade and ' North-North ' trade are significantl y large. 

Accord ing to Deardoff ( 1995), the neoclassical model might be better suited in the case of 

trade between a developed country and a developing one where factor endowme nts are quite 

di ffere nt and intra-i nd ustry trade rather li mited. On the contrary, trade flows between similar 

count ries might bc better interpreted in a monopoli stic competition approach. 

The Linder ( 196 1) hypothesis is related to the trade in real life. It suggests that the presence of 

increasing return in production of each good to be located in either of the countries but not in 

both of them. The demand structure will be the similar for the similarities of per capita 

income. So more similar the countries are in per capita income, larger is their bil ateral trade. 

That is, "absolute va lue of the difference" of per capita income in any two countries wi ll have 

a negati ve effect on their bil ateral trade. 

However, Deardorff ( 1995) shows the grav ity model is consistent with H-O model cxpanded 

to include transport cost where according to the model capital intensive goods are produced by 

capital -ri ch countries. However, Markusen (1986) has already explained as a counter attack. If 

hi gh- income consumers tend to consume larger budget shares of capi tal in tensive goods, 

capita l rich countri es will trade more wi th other capital ri ch countri es than with capital poor 
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countri es , and capital poor coun tries will trade more with thei r own kind , These are the same 

predictions as those of the Linder hypothes is. 

It can be summarized that all these authors derive a gravi ty model fro m theo ri es based on 

diffe rent fo undati ons fo r trade. As Helli well (1 998) notes, the gravi ty model has gone from 

being a theoretical orphan to being the favored child of all main theori es of international trade. 

2.2. Empirical Literature 

Achay (2006) investigated the determi nants of trade flows between various countr ies of the 

world. He app lied the gravity model on a sample of 146 countries for the five-year sub-periods 

be tween 1970 and 2000. His model included such determ inants of trade as GDP, di stance. and 

regional integration agreement. His findings showed that all estimated coefficients we re 

stat istically signifi cant and their signs were in conformity wi th expectations. He foun d that 

GDP, GDP per capita, common fron tier, common official language, common currency or 

common colonial past have a positive impact on the volume of bilateral trade. On the other 

hand, the geograph ical di stance factor had a negative effect on the volume of trade. 

Srivas tava and Green ( 1986) examined the bilateral trade flows between 45 exporting nations 

and 82 importi ng na tions. The study considered additi onal vari ables as potentia l determ inants 

o f trade relations betwee n nations. Trade flows are analyzed by the type of products being 

ex po rted and imported. The fi ndings showed that several add itional variables are significant 

determinants of the leve l of bil ateral trade relat ions between nati ons. Poli ti cal instabilit y is 

fou nd to have a signifi cant in fl uence on exports but litt le effect on imports. Cult ural sim il ari ty 
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appea rs to have a more pronounced effect on relative trade fl ows than does shared 

membership in an economic union. Further, the GOP of the exporting country is found to be a 

powerl'ul ex planatory vari able in the relat ive intensity of bilateral trade relat ions. Distance is 

also fou nd as the most important determinant of trade intensity among nat ions. 

Kurm anal ieva (2008) employed gravity model fo r 178 countries over the peri od 1996-2005. 

The model was augmented with vari ables like product of GOP, product of per capi ta GO P. 

distance, common border, trade complementari ty and in frastructure. The resu lts indicated that 

most va ri ab les in a world trade regress ion have stati sti call y signi fi cant correlation coeflicicnts 

with an ex pec ted sign. It is found that distance and international trade are co rrelated 

negati vely. ' On the other hand, relati ve size variable measured by per capita GOP. affccts 

int ernational trade positi vely. In frastructure variable showed that hav ing good transport 

in frast ructure in principle facilitates trade. The coeffi cient of complementarity index shows a 

posit ive va lue with hi gh stati stica l sign ificance, suggesting that world trade pattern rollows a 

Heckscher-Ohlin trade model, which predicts that two countri es in a complemelllary trade 

structure are more li ke ly to expand their bilateral trade vo lume thro ugh inter-i ndustry trade. 

Batra (2004) used an augmented grav ity model equation with maxi mum possi ble geograph ica l 

coverage of world trade flo ws for 146 countri es fo r the yea r 2000. Bil ateral trade in hi s model 

has been ex plained using variab les that are representati ve of geographical, cultu ral and 

hi stori cal proximi ty of bilateral trade pai rs along with thei r economic size. The regress ion 

results indi cated that almost all coeffic ients were highl y signi fi cant, have the expected signs 

and were of reasonab le magni tude. Both dis tance and income (GOP) prov ided most or the 
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ex planatory power in all the regressIOns. T he coefficients on the Gross Nat ional Product 

(GNP) va ri able, co mmon language and dumm y vari able for co lon y in hi s speci fi cat ion were 

pos iti ve. 

Rahman (2004) appl ied a generali zed gravity model to ana lyze Banglades h trade fl ows with 

it s trading partn ers us ing the panel data est imati on techniques. They estimated the gravi ty 

mode l of trade (sum o f im ports and exports) . The results showed that Banglades h's trade is 

positive ly determ ined by th e size of the econom ies, per capita GNP differential of the 

countries invo lved and openness of the trading countries. The major determi nants o f 

Bang ladesh's ex port s were found to be exchange rate, partner countri es ' total import demand , 

and o pe nn ess of the Bangladesh 's econom y. All these Factors affected the Bangladesh 's 

ex ports pos iti vely. T ransportation cost was found to be a s ignificant factor in influencing 

Bangladesh's trade negat ively. 

Huot and Kakinaka (2007) attempted to access the determinants of trade nows betwee n 

Cambodia and its twenty trading partners in the framework of the gravi ty mode l ove r the 

peri od 2000-2004. In the model, Cambodia's bilateral trade is a linear functi on of GOP. per 

ca pita GO Ps, distance, an Assoc iatio n of SOLlth Eas t A s ian Nati o ns (ASEAN) trade 

netwo rk variable, exc hange rate vo latility and a trade structure vari ab le. The res ults show that 

a higher degree of trade complementarity is assoc iated wi th a hi gher level 01' trade fl ows. T his 

is co ns istent with a Heckscher-Oh li n model in th at factor endowmen t difference between the 

co untri es, whi ch is captured by the measu re of trade s tructure, fo und to be a dominant dri ving 

force for trade flows. 
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Hapsari and Mangunso ng (2006) in vestigated the determinants of intra and ex tra trade fl ows 

of AFT' A members (Association of South-East Asian Nations (ASEAN) Free Trade Area. also 

referred to as AFT'A). They developed an augmented gravity equation and inc luded dummy 

variabl es, whi ch represented the effects of regional trade arran gement. They found that 

standard gra vity variab les i.e. both reporting and partner country GOP, di stan ce, co mm on 

language, common border and whether the partne r country is landlocked or not- have 

s ignifi cant e ffects on the bilateral exports of ASEAN members. The results a lso showed that 

the reducti on of tariff was also found to have a significant effect in increas ing the bi lateral 

trade nows. 

Fi lipp ini alid Mo lini (2003) used a gravi ty equation model to analyze trade fl ows between 

East Asian industrializing countri es (including China) and some developed countri es in order 

to sho w the surpri si ng trade performance of East Asian countri es in the last 30 years. He found 

that all signs o f coeffic ients were consis tent with model assumpti ons. He a lso found high 

propens ity of Asian countries (including China but excluding Japan), to exchange hi gh-tech 

manufactured products with Japan and USA. 

Martinez and Nowak (2003) applied the grav it y mode l to annual bilateral exports bet ween 

Mercos ur-Euro pea n Union trades to assess trade potential following the agreements reached 

recentl y between both trade blocs. The mode l is tested for a sample of 20 countries, the four 

fo rmal members of Mercosur plus Chil e and the fifteen members of the European Union. A 

pane l data analysis is used to di sentangle the time in vari ant country-specifi c e ffect s and to 

capture the relat ionships between the relevant variab les over time. They found that the fi xed 
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effect model is to be preferred to the random effects gravity model. Their resu lts indicated 

ex panel' and impanel' incomes, as expected, had positi ve influence in bilateral trade flows. 

Exponer populati on had a large and pos iti ve impact on ex porters, indicating that bigger 

coun tri es imparl more than small countries. Furthermore, a number of vari ables. namely, 

infrastructure, income differences and exchange rates added to the standard gravity equation. 

are fou nd to be imponant determinants of bil ateral trade flows. 

Anaman and AI-Kharusi (2003) in vesti gated the determinants of trade flows between Brunei 

and the Eu ropean Un ion (EU) using a gravi ty trade model. Thei r stu dy analyzed merchandise 

trade fl ows between Brunei Darussalam and the fifteen members of the EU over a peri od from 

1966 to 2000. Their analys is indicated bi lateral trade flows (both im ports and ex ports) 

between Brunei and EU members were dri ven mainly by the popu lation and historica l 

relati ons hi p of a few EU countri es. 

A study was conducted by Ka lbasi (200 I) to explore why some coun tries are over or under­

traded relati ve to the predicted trade flows of the model. The article has considered the vo lume 

and direction of Iran and other 76 countries ' trade us ing the gravity model. The group of 

count ri es has been di vided into developing and industri al countries and trade !'lows ha ve been 

examined to determ ine the impact, if any, of the stage of development on bil ateral trade. The 

stud y allempted to explore bilateral trade among all the 76 countries, bil atera l trade among 19 

ind ustrial countries, bilateral trade among 57 developing countri es, industrial cou ntries' 

ex pons to develop ing countries and fi nally developi ng countries' exports to industri al 

countri es. Thi s was do ne by analyzing the resul ts of different equations predicti ng trade fl ows. 
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Regarding the results for the North-South trade flows, it was fo und that GOP in both 

importing and export ing countries affect their trade fl ows positively. The parameters on 

pop ul ati on variables have the expected signs and are hi ghl y signi ficant stati sti call y. The 

adjacency dumm y is insignifi cant, not unexpected given the general absence of neighboring 

countri es in thi s particul ar type of trade flo w; mos t industrial and developing countries are 

located well away from each other. Furthermore, the coefficients of other variabl es li ke the 

preferent ial dumm y variab les and colonial dummies have the expected signs and are hi ghl y 

signi fi cant stati stica ll y. 

Clark and Stanley ( 1999) employed variab les sugges ted by models of North-Sou th trade to 

identify country determinants of the U.S. and developing countri es. Bilateral trade is foun d to 

decline with greater differences in relative factor endowments (proxied by di fferences in per 

capita GOP). Economic size and trade orientation of the trading partner influenced bi lateral 

trade in a pusitive way where as distance influenced in a negative way. Their results also 

showed that bilateral trade between countries will be greater as countries become mo re similar 

both in relat ive fac tor endowments and econom ic size. 

Along the same line of thought, Marquez (2007) investi gated the effect of a number of factors 

on international trade fl ows in developed and developing countries. He employed the gra vity 

model on a sample of 65 countries for the fi ve-year sub-periods between 1980 and 2000. His 

augmented gravity equation included technologica l innovati on and transport infrast ru cture 

variables. The effect of geographical (di stance, adjacency, insularity and bei ng land locked) 

and soc ia l variab les (reg ional integration agreeme nts among countries, cultural similari ties and 
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sharing a language) is also es timated in the model. In addition , country heterogeneit y is also 

considered since the dete rminants of trade di ffer between deve loped and developing countri es. 

Hi s findings showed that all estimated coefficients were stati sti call y signifi cant and the ir signs 

were in conformity with expectations. The results indicated that di stance has a considerab ly 

low ex planatory power on trade compared with transport infrastru cture and tec hn ological 

innovation. Thi s is because the developmen t of technology has lowered the effect of di stance 

o n trade s ince long di stances are less important nowadays than in the past. The hypot hes is that 

countri es tend to trade more when they are closer from a technologica l point of view is 

supported by the data. Hi s empirical anal ys is also proposed that trade flows were more 

sensiti ve to· geogmphical and cultural variables for developing than for developed economies. 

All the estimated coeffic ients for technological and transport infrastructure variab les were 

round to be major barri ers to trade for developing countries. 

In hi s pape r, R icchiut i (2007) analyzed the determinants of the trade flo ws between deve loped 

and developing count ri es using an augmented version of the gravity equation for the last two 

decades (from the 1980 to the 2000). He added two ex tra variables : the technological d istance 

and the bil ate l'a l rea l exchange rate (RER ). The former allows anal yzing th e impact o f the 

technological gap on trade structure, the latter to study the movement in the relati ve pri ces and 

the ir impact on trade pattern. He estimated a fixed effects model (FEM ) for diffe rent groups o f 

co untri es . The sign and the numerical value of the coeffici ents of GOP and populati on were 

diffe rent wil en he analyzed separately countri es as importers or exporters. Thi s result supports 

the assumptio n that determin ants of trade, for the two areas (developed vs. develop ing 

countri es), are not the same. Moreover, as expected, the geographi ca l and the techno logical 
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di stance appear as barriers to trade, and the pos itive effect on export of a devaluati on of the 

bilatera l real exchange rate is co nfirmed by the results . 

Coe and Hoffmaister ( 1998) estimated a gravity model of bi lateral trade between deve loping 

countri es in the south and industrial countries in the north . The estimates were based on 

bilateral trad e between 84 developing countries and 22 industri al countri es from 1970 to 1995. 

T he main findings were that economi c size, geographical distance and population ex plained 

the unusua ll y low level of Afri can trade. Thi s results hold after controllin g for a country's 

access to sea, composi tion of exports, li nguistic ti es with industrial countri es and trade 

poli c ies. 

Geda and Keb ret (2007) tested the determinants for trade using Common Market for East and 

South Afri ca (COMESA) as a case stud y. They found that almost all the standard gravity 

mode l vari ables had plausible (except for proxim ity) and stati sti call y signi ficant coe ffi c ie nts. 

Another important res ult he found was that good macroeconomic pol icies (such as financial 

dee pening and infrastruc ture development) are important determinants of bilate ral trade in 

Afri ca. The results a lso showed that all proxies used to measure political in stab ilit y (exce pt 

war) had the ex pected signs. However, regional in tegration arrangements failed to positively 

affect intra- regional trade. COMESA intra- trade was found not to be sign ifi cantl y dil'ferent 

from its trade with nonmember cou ntri es. 

A study by·Ki su (2007) attempted to examine Malawi's trade with her major trad ing partners 

using an econometri c grav ity model. In the model, the bi lateral trade is a linear func ti on of 

eco nomic size of th e country, geographical di stan ce, and exchange rate volatilit y, among other 
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factors. Preli minary results show that the fixed effects model is favo rab le over th e random 

effects grav ity model. Specificall y, Malawi' s bil ateral trade is posi tively determined by the 

size or the economies (GDP of the importing country) and similar membership to reg iona l 

integration agreement. On the other hand , transportation cost, prox ied by distance. is found to 

have a negati ve in fluence on Malawi's trade. 

2.3. A Brief Picture of the SSA's Trade 

SSA as a whole trades in worl d markets as much as one woul d expect, bur th ere is in fact a 

tremendous amo unt of vari ati on in trade performance within the region. Rodrick ( 1998) 

showed th at many SSA countries have ranked a decreasing export growth over the 1964-94 

period. Those who ranked a highest export growth are oi l exporters . Accord ing to him . such a 

variation in trade performance within SSA is due to differences in exogenous and 

uncon troll ab le fac tors such as geography and external terms of trade . 

Accord ing to Hoekman (2005), SSA is the least diversified region in the world today. The 

concentrat ion index of its exports was 0.47 in 2001 , similar to that of the Middle Eas t and 

North Africa. a reg ion heav il y depe ndent on oil exports. Th is is almost double the figure fo r 

Asian countri es. Having the same thought, Olofin S. (2002) tri ed to show that the SSA 

count ries remained the onl y group of coun tries whose exports were predominant ly pri mary 

products, complemented by trade in manufactu red imports. 

Olohn S. (2002) round that SSA major exports fall into four broad categories , exclud ing oil 

ex ports. The first ca tegory comes under agricu ltural raw materi al, such as co tton , rubber, oil 

pa lm products and ti mber. The second major category covers export of beverages such as tea, 
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coffee and cocoa. The thi rd group of major exports consists of mineral metals such as copper, 

diamonds and go ld . Las tl y, we have food products such as wheat and ma ize wh ich l'eature 

more in intra-reg ional trade, and for which the region as a whole remai ns a net impo rt er. 

Therefore , exports in SSA are still heav il y skewed in favor of primary products. mainl y 

minera l expo rt s and bas ic raw material s. He also argued that the capacity for industrial 

prod ucti on is still very weak and virtua ll y nonexistent in many countri es other th an in a few 

count ri es such as South Africa, Zimbabwe, and more recen tl y, Botswa na. 

III. Data and Methodology 

3.1; The gravity model of bilateral trade 

Largel y inspired by the "Law of Universal Grav itation" proposed by Newton in 1687. the 

gravi ty model was exploited by Tinbergen ( 1962), Poyhonen (1963) and Linnemann ( 1966). 

ro ughl y with the same funct ion, in international trade flows between countri es or reg ions. In 

its si mplest fo rm , the grav ity model relates some measure of bilateral trade to economic mass 

of the two countri es and the distance between them. 

. ( I ) 

Where, 

X;jl ind icates bilateral trade- either nomi nal exports, imports or the sum of the two from 

count ry i to country j . 

Y; is the nomi nal GOP in country i 

Yj is the nominal GOP in country j 

O;j is geographic di stance between two countries ' (i. e. country i and j ) capitals (or economic 

centers) 

t is time 
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S ubsc ript i is to denote developing countries in SSA and the subsc ript j is to den ote ind ustrial 

counlri es in the north . 

Equat io n ( I) expla ins that the trade comes from the demand, but the demand is dec ided by the 

inco me. There fore, the bilateral trade volu me is positi ve ly related to two cou ntri es' eco nomi c 

mass. S ince the di stance increases the transport cost of commod ity and preven ts 

com mun icat ion in informatio n, the bilateral trade volu me is negativel y related to the d istance 

between them. 

The ge nera lized gravity mode l of trade is augmented with other vari ables. whi ch could 

describe bi la teral trade. It states that the volume of trade I exports I imports between pairs of 

countries, X;j l. is a not o nl y a fu nction of their inco mes (GNPs or GOPs) and their d istance 

(proxy of transportation costs) but also is a fu nction of the ir popu lations and a set of dumm y 

variab les e ither fac ilitating or restricting trade between pairs of countries . That is, 

.............. (2) 

Whe re N; (Nj) are popul ati ons of the co untry i (j), A;j represents dumm y variabl es . U;j is the 

error term and ~s are parameters of the mode l. Using per capi ta income that is a proxy for 

stage of develop ment , in stead of population. an alternative formulati on of equati on (2) can be 

written as 
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Where YPi( (YPj( ) are per capita income of cou ntry i U). As the gravi ty model is origi nally 

form ulated in multip li cative form , we can lineari ze the model by taking the natural logarithm 

of all variab les. So 1'01' estimation purpose, model (2) in log- linear form in year t, is expressed 

as, 

Where, In deno tes variab les in nat ural logs. Dummy variab le takes the val ue one when a 

certain condition is sati sfied , zero otherwise. 

3.2, Methodology 

Classical gravity models genera ll y use cross-section data to estimate trade effects and trade 

relationships for a particular time period, for example one year. Prior to Matyas ( 1997). a 

major drawback of all studies lies in the nature of data used and the explicit or implicit model 

restric tions implied by it. Inferences were drawn either up on a cross section or time seri es of 

data where heterogeneity across countries in trade flows will be ex tremely hi gh. Ignoring 

ei th er of these effects will resu lt to biased, miss-specified models and miss- interpreted 

parameter estimates. 

However, cross-section data observed over several time periods (panel data methodology) 

resul t in more useful information than cross-secti on data alone. According to Matyas ( 1997) 

the advantages of thi s method are: firs t, panels can capture the relevant relationships amo ng 

variables over time; second, panels can monitor unobservable trading-partner-pa irs' indi vidual 

effects. If indi vid ua l effects are correlated wi th the regressors', OLS estimates om itting 
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individual e ffec ts will be biased. Egger (2002) also pointed out that panels makes it poss ib le to 

ca pture the re latio nships among the relevant variabl es over a longer peri od o f time and to 

identi fy the ove rall role of business cycle. Therefore, the study uses a panel data methodo logy 

for our empiri ca l grav ity model of trade. 

Verbeek (2000) pointed out various types of panel data analytic models. The co nsta nt 

coeffi c ient model (pooled regression model ) has constant coefficients of intercept s; fi xed 

e llects model has constant slopes but intercepts differ fro m cou ntry to the cou ntry; and the 

random e l'fec ts model is a model with a random constant term . 

3.3. The Sample Size and Data 

Based on reg iona l economic outlook reporting system and geographi c loca ti o n, the Sub-

Saharan Afri can countri es are divided into two sub groups: Central and Western Afri ca. 

Eas tern and Southern A frica. These groups are composed of 49 counti es and terri tori es. Based 

on the ir eco no mi c s ituation, SSA countries are further categorized into the follo wing fou r 

groups : o il exportin g, middle- income, low- income and fragile countries. A sample is taken 

from each o f these group ings. Countri es for whi ch data was not available for all the variables 

in the rev iewed pe riod are excl uded. Thus from 49 counties a total of 27 countries are selected. 

The 27 ' cou ntri es in thi s study constitute 55% of th e Sub-Saharan Afri can countri es . Based on 

I These countri es are Benin, Central African Republic, Chad, Comoros, Co ngo Democ rat ic 
Republic, Djibouti . Ethiopia, Gabon, Gambia, Ghana, Guinea, Kenya, Liberi a. Madagascar, 
Malawi , Ma li , Mauritania, Mauritius, Niger, Nige ria, Rwanda, Sierra Leo ne, Tanzan ia. Togo. 
Uganda, Zambi a. Zi mbabwe 
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their annua l GOP and hi storical ties, the six top hi gh income (Pi lbeam, 2006) and two 

co untri es from historical ties were selected. In oth er words, eight countries were selected from 

indus tria l economies. Thus, from Europe six countri es, namely Belgium, Francc. Germany. 

Italy, Netherlands and United Kingdom are included. From North America, the Uni ted Sta tes 

and from Asia Japan are considered. Thus, th e stud y covers 35 countri es . The data is obtained 

for the peri od of 1995 to 2007 ( 13 years). The base year was selected fo r th e very reason that 

for man y of the tradin g pairs there is limitat ion of availab le data before 1995. A ll obse rvatio ns 

are annua l over 13 year's period runnin g over the sample countries. 

The bil atel1ll trade data on SSA co untry's imports (country i's imports) from industrial 

cou ntri es (cou ntry j) wi th a ll other countri es included in the sample is obtai ned from IMF 's 

Directi on of Traci e Stati stics (DOTS) and Uni ted Nations Conference on T rade an d 

Deve lopme nt (UNCTAD) handbook of sta tisti cs for a mi ssing observation. Whercas daw on 

GOP, GOP per capita, population, in frastructu re indicatin g variables (railway, roads. paved 

road , te lecommunication, total area) are obtained from the World Development Indicators 

(WO I) database of the World Bank and IM F's World Econo mic Outlook (2008). The usual 

gravi ty mode l dummy variables (coun try' s access to sea, coloni a l history and common 

language) are ta ke n from Encarta Encycloped ia 2007 and Afri can hi story book. Data on the 

distance betwee n SSA cou ntry cap ital citi es and other capital citi es of country j are obtain ed 

from an In donesia n Websi te: www.indo.com/distance 



Total SSA 's imports are measured in million US dollars . GOP and GDP per capita are in 

co nstan t 1995 US do ll ars . Populatio n of all countri es are considered in mi lli on whil e d istance 

is exp ressed in ki lometers. 

3,4, Model specification and variable description 

The study uses th e trad itional gravity model augmented by so me variables and with some 

modi ficat ions to better ana lyze the determinants of North - SSA bi lateral trade. 

The model is esti mated tak ing into account 27 SSA and 8 industri al countri es over a pcriod of 

13 years (from 1995 to 2007) . There are 2 16 bil ateral trade flows the industrial to SSA 

countri es for every year. Th is gives 2808 observations over the full 1995 - 2007 time period. 

The mode l to be es timated is given by equation (5) below. It wi ll have three fund amelli al 

dete rm inant s of bilateral trade vo lume. They are (a) import demand captured by inco me and 

inco me per capita of the importing country ; (b) export supply capacity, captured by income 

and income per capi ta of the exporti ng co untry; and (c) resistance or attracti on captured by 

di stance and we ll know n grav ity model variab les such as language, colon ial hi s tory and 

cou ntry's access to sea. These fundamental dete rminants are augmented by the local 

(importer) count ry effect and the time (bus iness cycle effect). The grav ity eq uation is 

ex pressed in the add iti ve form using logarithmic transformati on as fo ll ows: 

In(imporlS)ijl = ~o + ~ l l n (GDP)il + ~2In(GDP)j l + ~ 3 In (pop )il + ~4 In(pop)jl 

+ ~5(Ydiffij t) + ~6In(di s ) ij + ~7 I n ( infra)il + ~8 In ( in fra)j l + 

~9l angij + ~ tOlandij + ~ ll co l on Yij + a ij + Uijl (5) 
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Where, 

In (imports)'j' is the im ports of the country i from the country j at the time 1. 

Po is constant 

In(GDP),. is the importing country i's GOP in year t 

In(G DP)j' is the exporting country j 's GOP in year t 

In(popJ;. is the importing country i's popUlation in year t 

In (pop)j' is the ex porting country j 's popu lation in year t 

In(di s),j is the geographical di stance between the capital cities of country i and country j 

(Ydiffijt) is the absolute value difference in per capita incomes of country i and j 

In (infra)" is the im porting country i's infrastructure index in year t 

In (in fra)j, is the expo rt ing country j' s in frastructure index in year t 

lang,; is the-common language between country i and j (dumm y vari able) 

land, is dumm y va ri able for the importing country i access to sea 

co lony,; is dumm y fo r co lonial hi story 

a ,j fixed country-pair effects 
? 

U,jl normal error terms with mean zero and vari ance (J r.-

t is time 

Si nce individ ual effects are included in the regressions, dec isions have to be made whether 

they are treated as fixed or as random. From an a priori poin t of view, the random effects 

model (REM) wou ld be more appropriate when estimating typical trade nows between 

randomly draw n samples of trading partners from a larger population. On the other hand. fi xed 

effects model (FEM) would be a better choice than REM when one is interested in estimati ng 

typi cal trade flows between an ex-ante predetermined selection of nations (Egger, 20(0). 

Accordi ng to Verbeek (2000) the study will use Hausman test to check whether th e REM is 

more effi cient that the FEM model. 
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Although the GOP per capita is mostly used as proxy for rhe mass of the two bodies. to stress 

the ir diffe rences, the study prefe rs to analyze separately the impact of GOP and population on 

imports. Moreover, differentl y from thi s equation , the trade flo ws here analyzed are the 

imports of cou ntry i. Thus, In (imports);j, is the dependent variab le. Since unrecorded trad e is 

comm on in SSA, it is ex tremel y diffi cult to incorporate informal trade in the model. 

The GOP of th e importing country (InGOP;,) controls for the demand side whil e GOP of the 

expo rting country is used to control for the suppl y side. A hi gher level of income in th e 

importing country suggests hi gher imports. And a higher leve l of income in the ex porting 

country indi cates a hi gh level of production whi ch increases the availability of goods fo r 

ex port. Therefore, both are expected to have a positi ve effect on trade. That is the coe ffi c ients 

~, and ~2 is ex pected to be posi ti ve. 

The coe ffi c ient estimate exporters population (inpopj') may be negative or pos iti ve signed, 

depending o n whether the country exports less when it is big (abso rption effect) or whet her the 

count ry expo rts more than a small country (economies of scale). The coeffic ient of the 

importers popu lation (lnpop;,) has an ambiguous sign too for s imilar reasons. 

The per capita difference between two cou ntri es variabl e is frequentl y inc luded in to the 

gravit y mode l to tes t the two hypothesis of international trade. Thi s is associated with the 

e ffec t of the ditlerence between the two countri es level of per capita. The sig n of thi s 

coeffi c ient wi ll depend o n the traditional co mparati ve ad vantage effect on trade (the H-O 

theo ry) and the in tra-i ndustry theory of trade (Linder hypothesis). According to H-O mode l, 

the larger the diffe rence in factor abundances between two coun tri es the larger the trade will 
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be. Whereas Linder hypothes is suggests that the more simi lar the countri es are in pcr capita 

income, the larger bilateral trade will be. Therefore, if the sign is posi ti ve it supports th e H-O 

type of proport ion while if it is negati ve it supports the Linder type proportion . 

Ass uming th at the further a country is away fro m another, the more expensive bilateral trade 

will be. Thus, the di stance coefficient is expected to be negat ive since it is a proxy of all 

poss ible trade cost sources. 

Tradi tiona ll y, the gravity model uses distance to model transport cost. However. recently 

Bougheas ~f al (1999) showed that transport cos ts are a functi on not onl y of di stance but also 

of pub li c infrastructure. They augmented the grav ity model by introducing additional 

infrast ructu re vari ables (stock of public capital and length of motorway network). Their model 

predicts a pos itive relationship between the level of in frastructure and the vo lume of trade, 

which is supported us ing the data from European countries. Martinez and Nowak (2003) took 

a furth er step in thi s direct ion by introduci ng a new infrastructure index by taki ng information 

on roads, paved roads, rail roads and telephones and di ffe rentiating between exporter and 

impo rt er infrastructure as explanatory variables of bil ateral trade fl ows. In this study 

infrastructure in each country is measured by an index constructed taking the mean over four 

va ri ab les: km of road, km of paved road, km of rail (each one di vided per total area of the 

cou ntry) and telephone main lines per person. Since these measures are highly co rrelated 

amo ng themselves, it is not poss ible to identify each of their in fluence on transport cost. 

The mode l then includes a set of dummy variab les trad itionall y considered to be determinants 

of bilateral tracle flows. A dummy vari ab le for country's access to sea (Iancl ij ) take the va lue of 
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one if SSA cou ntry (importing country i) is landlocked and zero otherwi se. For the linguistic 

dummy that is variab le for common language (Iang;j) take the val ue of one if SSA and 

industrial countries both use common official or main commercial language. 

Si milarl y, co lony dummy (co lonY;j) takes value of one if the SSA country is co lon ized by 

industria l country j . Data after the first world is used for colonial history. A nd out of the 27 

SSA sample countries, Ethiopia and Liberia have been sovereign states for more than 50 years. 

IV. Analysis of Empirical Results 

4.1· Estimation of the model 

The tradit ional gra vit y model augmented by some new variables used for th is parti cular study 

is speci fied as fo llows: 

In(imports)ijl = Po + P1ln(GDPh + P21n(GDP)j' + P31n(poph + P4In(POP)jl 

Where, 

+ psln(Ydiffijt) + P61n(dis);j + P71n(infrah + psln (infra)j, + 

P91angij + PlOlandij + PllcolonYij + a ij + Uijl ....... ..... .(5) 

In(imports);j' is the imports of the country i from the country j at the time t. 

~o is constant 

In(GDP);, is the importing country i' s GDP in year t 

In(GDP)j' is the exporting country j' s GDP in year t 

In(pop);, is the importing country i's population in year t 

In(pop)j, is the ex porting country j's population in year t 

In(d is)ij is the geographical distance between the capital cities or country i and country.i 

In(Ydillij t) is the log of absolute value difference in per capita incomes of country i and j 
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In(infral;, is the import ing country i 's infrastructu re index in year t 

In(infra)J' is the ex porting country j 's in frastructure index in year t 

lang;j is the common language dummy between country i and j 

land; is dummy vari able for the importing country i access to sea 

co lonY;j is dummy for colonial history 

U;j is fi xed country-pair effects 

U;j ' is white noise di stu rbance term 

t is time 

4.2 Hypothesis to be tested 

I . The pro.d uct of GDPs is considered as the size of the economy. As it is bigger, there wil l 

be more trade between the two countries. That is more imports for importing country and 

more product ion and more exports for the exporting country. So the coef ficient of GDPs 

would be expected positi ve. 

2. The coeffi cient of population for expOIting and importing country may have posi tive or 

negati ve sign. The reasons for ambiguity are: with a higher population if the coun try i 

enjoys econom ies of scale effect, then p3 would be negat ive; alternatively due to 

absorption effect i f the country i imports more, then p3 would be positi ve. Similarl y. if 

country j demands more country j 's goods due to higher population (absorption effect). P4 

wou ld be negat ive; on the other hand, due to economies of scale effect in country j. if 

more goods are produced in country j , then P4 would be pos it ive. 

3. Accordi ng to the H - 0 theory, the sign of the coefficient of per capita difference woul d 

be positi ve. On the other hand, based on the Linder hypothesis, the sign wou ld be 

negati ve. 
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4. Distance appears as a proxy for transportation costs implying that the coefficien t of this 

vari able is ex pec ted to have negati ve sign. 

5. In frastructure index is augmented as a prox y for public infrastructure. It is ass umed that a 

well dcveloped publ ic infrastructure will fac ilitate bilateral trade between count ries. So the 

coefficien t or infrastructure indexes is expected to have positi ve sign. 

6. S ince no access to seaports determi nes trade negat ively, the coeffi cient fo r land 

lockeclness is expected that to be negat ive. 

7. Both coeffi cient s I'or common language and colonial hi story are expectecl to be pos it ive. 

4.3 Empirical Results 

A. Ordinary least squares and cross section means 

The stud y estimated the specified equation for aggregate trade fl ows using several 

methodologies. Fi rst ly fo r a compari son purpose, the researcher used OLS (u'j =u). The resu lts 

are shown in tab le I. 

Secondl y, the regress ion to cross-secti on means is applied (between es ti mation obta ining 

sim ilar resul ts, shown in table 2. In both cases, all the coefficients present the expec ted sign. In 

the OLS In pa pi , Inpopj and lnyd iff are insignificant where as for between estimati on many of 

the variable are signi ficanl. 

The usual OLS standard errors are not reli able since u, vary from country to coun try. Hence. it 

has differen t vari ance for different countries. Th is will make the compos ite error term 
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hetroskedastic and the results are biased. Therefore, we have to se lect a model with indi vidual 

effects. 

Table 1: OLS result for the specified gravity model 
Variab le Coeffi cient Standard Error t-statistics P>l tl 

I ngdpi .782338 I .0270 I 36 28.96 0.000 

I ngdpj .6558949 .1250928 5.24 0.000 

In popi -.00826 .024478 -0.34 0.736 

Inpopj -.030 1292 .1305694 -0.23 0.8 18 

In ydiff -.2496 I 39 . 1774758 - 1.4 I 0.160 

Indistallce 103 I 79 .076 136 - I 3.55 0.000 

Ininfrai .040562 .0160599 2.53 0.010 

Inillfraj .6 11 5355 .08977 I 3 6.8 1 0.000 

land -.8379368 .0418751 -20.0 1 0.000 

lang .6150244 .0507404 12. 12 0.000 

co lony .957346 1 .0672396 14.24 0.000 

Constan t -5.935382 101 2879 -586 0.000 

Nu mber of observat ion = 2808 

F( I 1,2796) = 355. 15 

Prob > F = 0.0000 

R- sCJuared = 0.5829 

Adj R-squared = 0.58 I 2 

Roo t MSE = .96023 

Note: all variabl es except dummies are expressed ill l1alliral logarithms, F(n-I ,nT -n -K) degrees of 
freedom in brackets. Where K is the number of variables in the regress ion , 11 is the number or trading 
pairs and T is the number of lime periods. 
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Table 2: Between (OLS on means) result for the specified gravity model 
Variabl e Coeffi cient Standard Error t-statistics P>ltl 

In gdpi .7365836 .0941106 7.83 0.000 

Ingdpj 4.537509 IA49893 3. 13 0.002 

Inpopi .0713425 .0860769 0.83 OA08 

Inpopj -3.830563 I A I7368 -2.70 0.007 

Inyd iff - 1.9043 .9483342 -2.01 0.046 

Indi stance - 1.3 1389 .2502356 -5.25 0.000 

Ininfrai . 11 59289 .0628435 1.84 0.067 

Ininfraj .7072257 .2843897 2A9 0.0 14 

land -.77 16333 .130577 -5.9 1 0000 

lang .5 128536 .1578956 3.25 0.001 

co lony 1.053624 .2061425 5. 11 0.000 

Co nstant -28. 12 189 7.84471 -3.58 0.000 

Number of observat ion = 2808 

F( I 1,204) = 38.18 

Prob > F = 00000 

R-sq: within = 0. 155 1 between = 0.6731 overall = OA740 

Note: Time dummies are not reported. All variables except dummies are ex pressed in nalUral 
logarithms. 

The between estimates exploit the between dimens ion of data (d ifferen ce between 

individuals), but ignore any information within individua ls. It is usua ll y presented as an 

alternative to estimate long run coeffici ents. As can be observed from table 2. though the 

coeffi c ient s present the ex pected sign , many of the variables are ins ignifi cant in ex plaining 

bilatera l trade between countries. 
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B. Fixed effects and random effects model 

Table 3 and 4 report estimation results for fixed effect model and random effect model of the 

specified model respectively. 

In order to disc ri minate between the two models the researcher test for the null hypothesis that 

the explanatory variab les and indi vidual effects are uncorrelated using a Hausman test. The 

fix ed e"fects estimates are consistent under both the null and alternative hypothesis where as 

random effects esti mates are only consistent and effi cient under the null hypothes is. Therefore 

random effect model will be preferred if the null hypothesis hold, otherwise fixed effect model 

will be preferred. 

Comparing the results of the pooled and fixed effects model (FEM), allowing for country pairs 

effect, as in FEM , slightly lowers the estimated SSA's income elasti ci ties of trade, greatly 

rises for the industria l country income elasticiti es. It also greatl y ri ses the absolute val ue of 

population coefficients and income per capita difference. For the infrastructu re variable. both 

own and foreign infrastructure indexes have a wrong sign and become insignifi can t. 

The variable Inydifl' (d ifference in per capita) presents a negative signed coefficien t which is 

al so significant. Thi s suggests that the more dissimilar the countries are in per capi ta income. 

the lower bilateral trade wi ll be, where Linder hypothesi s holds. 

The Hausman test fail s to reject the null hypothes is, which leads to select the random clTects 

estimates since they are efficient. Comparing the results of fixed effect model and random 

effect model, ra ndom effect model sli ghtly lowers man y of the estimated coeffi cients that are 
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for GOP e lasticiti es . absolute value of population coeffi cients, per capita and infrastructure 

va riabl e coeffi cients. For the infrastructure variables, foreign infrastructure becomes 

signi ficant and has a correct sign but own infrast ructure though it becomes signi ficant has the 

wro ng sign. Other than thi s, the rest coefficients become significalll and have the correct sign. 

Table 3: Regression results for the fixed effect model 
Variab le Coeffic ient Standard Error t-statistics P>ltl 

In gd pi .4141323 .0539509 7.68 0.000 

In gdpj 8 1031 83 .0888 175 9. 12 0.000 

Inpopi 1.0 18395 .2564698 3.97 0.000 

Inpopj 2.185886 1.1 00061 1.99 0.047 

In ydiff -2.260867 .3893223 -5.8 1 0.000 

Indi stance 

Ininfrai -.0369665 .0 154965 -2.39 0.0 17 

Ininfraj -.274386 .2248728 - 1.22 0.223 

land 

lang 

colony 

Constant -46.98774 16.72532 -2.8 1 0.005 

Number of observation = 2808 slgma_u = 3. 1246772 

F(2 15, 2585) = 30.00 sigma_e = .534 17598 

Prob> F - 0.0000 rho= .9716046 

R-sq: wit hin = 0. 1850 between = O. 1385 overall = 0 1260 

Notes: Time dummies are not reported. Al l variables except dummies are ex pressed in natural 
logarithm s. Number of observations equals (n x T) = 2808. 
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Similar to that of fi xed effect model, the per capita income difference presents a negative 

signed coe f fic ient , which is also significant. This suggests that bilateral trade w ill be greater 

when the per cap ita GDPs of the trading count ri es are more similar. 

Table 4: Regression results for the random effect model (Generalized Least squares 
Estimation) 
Vari able Coef f icient Standard Error t-statistics P>ltl 

Ingdpi .5573529 .0422896 13.18 0.000 

Ingdpj .8 1879 18 .0827738 9.89 0.000 

Inpopi . 1556964 .0530265 2.94 0.003 

Inpopj -.328068 1 .1407372 -2.33 0.0 10 

InydilT -.939557 .21 54867 -4.36 0.000 

Indi stance -.563 1738 .1849778 -3 04 0.002 

Ininfrai - 0200056 .0146296 -2.8 1 0.005 

Ininfraj .2640928 .1693996 2.53 0.01 0 

land -.92 16809 .12 16996 6.8 1 0000 

lang .5689244 . 1447056 3.93 0.000 

co lony .9768378 .201905 4.84 0.000 

Constant -. 173962 1.748305 -0.10 0.92 1 

Number of observat ion = 2808 

Wa ld chi2( I I ) = 94 1.55 

Prob > chi2 = 0.0000 

R-sq: withi n = 0. 1776 between = 0.63 19 overa ll = 0.5652 

Notes: Time dummies are not reported. A ll variables except dummies are expressed in natural 
logal'i thms. Number of observations equal s (n x T ) = 2808. 
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4.4 Econometric Issues 

A separate regress ion is made and panels corrected sta ndard errors results are reported in 

annex 2. The results are fairly identical to the random effect estimates in terms of both in sign 

and signifi cance. Hetroskedasticity and auto correlation is not a problem in the specifi cati on. 

With respect to diagnosti cs test, the Wald test reveals the overall significance in the es timates. 

The p-value attac hed to the Wald chi2 is 0.0000 ind icating that the estimated regress ion IS 

signi ficant. 

4.5 Interpretation o/results 

As indicated in the tab le 4 above, most of the estimated coefficients are signifi canl in 

ex pla ini ng SSA countries' import flows. The coefficients ofGOPs are signifi cant ancl positive 

as ex pected. Th is imp li es that SSA countries import more from industrial countri es an cl these 

industrial count ri es export more to SSA. SSA 's im port from country j (industri al country) 

increases by 0 .56 percent as own GOP increases by I percent whereas expo rt s of coun try j 

increases by 0. 82 percent as GOP increases by I percent. The signs of the GOPs show that 

wea lthier countri es trade more. 

For the popul ation vari ables, the estimation results show a negative coeffi cient for the 

industrial C~llintri es and a positive coefficien t for the SSA countries. The increasing population 

in the importing coun try (SSA country) contributes to the absorption effect. The country 

imports more to sati sfy the higher demand since the domestic market fa il s to meet, which is 

dri ven by an increase in population . Simi larly, the increase in population in the ex port ing 
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cou ntry (industri al) resul ts in the ri se in the absorpti on effect. Thi s ca n be noted as the 

dcmands more coun try j' s goods increase du e to hi gher population. 

The log of absolute pe r capita difference vari able is added to test for the ex istence o f Li nder 

agains t H-O hypothes is. Thi s impli es to address the questi on whether industr ial co untr ies 

ex port more to sim il ar or di ssimil ar economies in terms of income. The es tim ated coeflicicnt 

on the vari able In ydiff has now the expected negative sign and it is stati sti call y signi fi ca nt. 

Thus, the res ult supports the L inder hypothes is; that is bil ateral trade will be greater when the 

per capita ClDPs 01.' the trading countries are more similar. Our result is similar to Martinez and 

Nowak (2003) who estimated for Mercosur-Europea n Union trade flo ws. 

Bilateral trade flows are also dependent on the geograph ic distance. Distance variable appea rs 

as a proxy for transportation costs . The coeffi cient of thi s variabl e shows to have negative 

s igned as expected and is stati sticall y s ignifi cant. Thi s implies that the more di stan t two 

countries are the lesser trade will be . Thi s is due to an increase in transportation cos ts as 

geographica l di stance increases. 

Thc es tim ation res ults fo r infras tructure indexes , whi ch are augmented as a proxy for publi c 

infras tru ctures, on the other hand show a positi ve coefficient fo r industri al co un tri es and a 

negati ve coeffi cie nt and a wrong sign for the SSA countries. In both countries, the coefficien ts 

are s ignificant. The estimated coeffic ient on the variabl e Inin fraj co nfirmed that a we ll ­

deve loped publi c infras tructure facilitates bilateral trade between trading coun tri es. The 

negative result fo r variabl e Ininfrai arise due to the fact that the prox y is may be inadequate in 

ca plUring publi c in fras tru cture in the SSA count ries. 
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The in terpretation of the coefficients on the dummy variables is also important for the 

anal ysis. The est imated coefficients of the three dumm y variables that are included in the 

regress ion presen t the ex pected signs and are hi ghl y signifi cant. Since the model is estimates 

in natura l logarithms, all dummy variables are given a value of one in natural logs when the 

correspondent condi ti on is sati sfied and a va lue of zero otherwise. Thus the va lue of -

0.92 16809 (country's access to sea dummy in the co lumn I of table 4) indicates th at holding 

other things equal , countri es that are landlocked trade on average about 60.3 percen t {{exp (-

0.923) - II'" I 00 ) less than countri es that are not landlocked . 

The positive signed coefficients of common language and colonial hi story ti es indicate that 

these ties boost bilateral trade between developing countries in SSA and industri al countri es . 

Thus, the va lue of 0.5689244 (common language dummy in the co lumn I of tab le 4) shows 

that, countri es that use a common commercial language trade on average about 76.6 percent 

()ex p (0.569) - 1)* 100) more than countries that do not use common language. Similarl y. the 

va lue of 0.9768378 (t he colony dumm y in the co lumn I of table 4) indicates that co lonial ti es 

fosters bi latera l trade by 165 percent ([ex p (0.977) - 1]* 100 ). Other things being constant, 

thi s implies that many of the bilateral trade relations between the SSA and industri al countries 

arc a resu lt of their colonial ties. 

V. Conclusion and policy implication 

5.1. Conclusion 

The objective of thi s study was to examine empiricall y some of the basic determinants or Sub­

Saharan Africa 's (SSA's) bilateral trade with industrial countries. With this aim the study, 
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apply a gra vity model to annual bilateral imports between 27 countri es from SSA and 8 

industri al countri es over the period 1995 to 2007. 

The result s sho w that importer GOP (SSA countri es) and exporter GOP. as expected, ha ve a 

pos iti ve influence on bilateral trade flows. The estimates also suggest that, for a given leve l or 

population, trade levels tend to be lower in poorer countries than richer countries. Thi s resu lt 

is si milar to the stud y by Coe and Hoffmaister (1998). Industrial counties popU lation 

(ex porters) has a Imge and negat ive effect in exports showing an absorption effect. Whereas 

im porter population has a positive effect on imports indicating that they im port more as the ir 

popUlation increases, absorption effect. 

The stud y in vesti gated the role that infrastructure variables and GOP per capita differences 

play as ex plaining bilatera l trade flows in a panel data anal ys is. The findings support the 

hypothesis of the importance of these variables since they all are stati sti call y signifi cant and 

present the expected sign apart fro m the importer (SSA) in frastructure variable that has a 

wrong sign. The coeffi c ient of per capita GOP differential between these countries is also 

signil'icant and has a negati ve sign. The negati ve sign of the coeffici ent indicat ed that the 

Linder e ffec t (s imilar in per capita incomes) dominates the H-O hypothesis in the case or north 

- SSA trade fl ows. 

Transportation cost and country' s access to sea are found a significant fac tor in infl uencing the 

SSA bil atera l trade fl ows negati vely. Thi s implies SSA countries would be beller if they trade 

more with their neighbors. The coefficients for these variables are stati sti call y signifi can t and 

show the ex pected sign, which is consistent wi th the model assumption. On the other hand 

40 



both lingui stic ti es (common language) and co lo ni al dum my variables present a positive sign 

and are stati sticall y sign ificant. This suggests that using a common commercia l language an d 

having a co lon ial ti e foster bilateral trade between SSA and industrial countri es. 

5.2. Policy implication 

The im pl icat ions of these results are as follows. First, all kinds of barriers to trade must be 

liberali zed to a greater ex tent to enhance SSA' s bilateral trade. Second, one of the main 

problems of Sub Saharan Afri can trade is transport infrastructure network. Therefore. 

improvement in infrastructure may be a pre-requi site for successful trade flows. Third , all 

partners propens ity to export and import must be taken into account suffi ciently when trade 

pol icy is set as trade is not sufficiently independent of country specific effects. 

The study treats separately developed and develop ing coun tries because the impact of 

demographic variab les might be different in the two cases. Since manufactu ring ancl non­

manufacturing trade flows have different trends, dist inguishing between these two is an 

indication fo r further analysis. Because of the fact that, trade relations once establ ished might 

las t for a long time employing a dynamic model and examining long versus shan term 

parameter, moreover indicates further analys is. 
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Annex 1: Descriptive Statistics for the Dependent and Independent 
Variab les 

Variab le Mean Std. Dey. Min Max Observati ons 
Inimportij t overa ll 17.26 109 1.4838 13 9.2 1034 2 1.85459 N = 2808 

between 1.373804 12.50823 20.90674 n = 2 16 
within .5678315 13.9632 70.16409 T= 13 

In gcl pi overall 21.798 13 1.202093 18.7 193 25.47 11 5 N = 2808 
between 1.1 7 1338 19.4 1826 24.66874 n = 2 16 
within .7808 189 20.72099 22.88272 T= 13 

Ingclpj overall 28. 127 12 1.07231 5 26. 16854 30.2085 1 N = 2808 
between 1.05 8846 26.39465 29.933 18 11= 2 16 
within .1830253 27.76606 28.50456 T = 13 

Inpopi . overall 15.89168 1.356956 13.09435 18.79031 N = 2808 
between 1.356075 13.2 1786 18.661 29 11 = 2 16 
within .1012565 15.55799 16.07737 T= 13 

Inpopj ove ra ll 17.84342 .9939505 16. 13 17 19.5 1729 N = 2808 
between .9959 197 16.1485 19.46404 n = 2 16 
within .0 17935 17.77943 17.89666 T= 13 

Inycl iff overa ll 10. 10572 .2340734 9.459378 10.58994 N = 2808 
between .2262005 9.577567 10.52074 n = 2 16 
within .0619872 9.906263 10.25899 T = 13 

Incli stance overall 8.799598 .3739074 8. 10 1375 9.609653 N = 2808 
between .3747092 8. 10 1375 9.609653 11 = 2 16 
wilh in 0 8.79959R 8.799598 T= 13 

Ininfrai ove ra ll -3.4 12237 1.3 19384 -6.772843 -.2776 196 N = 2808 
between 1.11 6372 -5.350 185 -.3342884 n = 2 16 
within .7069753 -7.5444 1 -.843 1399 T= 13 

Ininrraj overa ll .133 1265 .486 1234 -.8420259 .859 1483 N = 2808 
between .4845633 -.8 1203 12 .848 1979 11= 2 16 
with in .050 18 11 -.1748968 . 1949223 T= 13 

I unci overall .3333333 .47 14885 0 N = 2808 
between .4724995 0 I 11= 2 16 

• within 0 .3333333 .3333333 T= 13 
lang overa ll .3 101 852 .46265 17 0 I N = 2808 

betwee n .4636438 0 I n = 2 16 
within 0 .3 10 1852 .310 1852 T= 13 

co lony overall . 11 57407 .3 199708 0 I N = 2808 
between .3206569 0 I 11 = 2 16 
wi thin 0 .1157407 . 11 57407 T= 13 

Source: own computation 
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Annex 2: Panels corrected standard errors 

Variable Coefficient Standard Error Z-statistics P>IZI 

Ingdp i .782338 1 .038 1784 20.49 0.000 

Ingdpj .6558949 .20 1238 3.26 0.00 1 

Inpopi -.00826 .0268758 -0.3 1 0.759 

Inpopj -.0301292 .2019485 -0. 15 0.881 

In yd iff -.2496139 .196454 - 1.27 0.204 

Indi stance -1.03 179 .093887 - 10.99 0.000 

Ininfrai .040562 .01901 26 3. 13 0.0 11 

Ininfraj .6 11 5355 .0798171 7.66 0.000 

land -.8379368 .047 1922 - 17.76 0.000 

lang .6150244 .022595 27.22 0.000 

colony .9573461 .0528549 18. 11 0.000 

Constant -5 .935382 1.3 15272 -4.5 1 0.000 

Number of obs = 2808 Estimated autocorrelations = 0 

R-squared = 0.5829 

Wald chi 2(1 1) = 49064.6 1 

Prob > chi2 = 0.0000 
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