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ABSTRACT 

II/ this paper, we address two major questions. First, the quest.iol/ of whether China 

al/d india displace the Afn'CCln manufacturing export from the third market and, 

secol/dly, the Cjuestiol/ oJ whether there is WI elJidence Jar shifting compomtif)e 

orivol/toge frolll ChiI/O ol/d il/dlll to Afn'ca as predicted by the flying-geese th(,ory of 

indus r 1iC/ I de uelopl1len t. 

Till? conlllloriity is riisoggregateri clowl/ to three-digit SITC Rf'f).3 oeeorriil/g to the UN 

Co nltmrie closslficotiol/. We elllployed tI,e gravity equotiol/ to test. whether C/,il/u "lid 

il/dio are crowdil/g out the African manuJacturing exports frolll tlw thirri IIlIlrl,pt . III 

contrast 10 //lost oj the researches which estimote gr(lIJily II/GriP ! all (werngrs of 

bilateral trade flows Jrolll cross-sectioll data, we estimated the gralJity model on panel 

rioto oJ illlports oJ six third market cOllntries from thirteen AJricall exporter cOlllllries 

for the period 1995-2005. To test whether there is on ef)idellce of shiftillg of 

cOlllporatif)e ad valltage Jrom China and 0\ India to Africa as predicted by]lying-geese 

theory, we estimated Spearmall's rallk correlatioll coefficients on indices oJ the 

relJealed comparatif)e advalltage vectors oJ the AfriCClIl expo rters alld China alld II/elia 

for the period 1995-2004. 

Both the grC/vity and flying-geese models predicted same outcome. The major .Iilldillg 

of this paper is thot there is strong evidence that China has been clisplacing A./i-icoll 

IIlal/lIfactllril/g frOIll th e tllird morl,et b,il II/dia hos been cOlllplementing ill thi' I!orly 

!/I!urs. 1-lowelJer, th e overull third marl,'e t impact of China and Illdio has I)een thot of 

cOlllp/elll(,lI(urily ill tile luter !Jf'rtrs of (//(-' sWl/ple period. Pllrl!wnllorr', /1/(' /()lIl/r/ (/II 

('vidence for Shlftillg cOlllparatille advalltage from China anci India to Africa as the 

fl!Jing-geese theory predicts, South Africa being the leacling goose. South Africa 

gained cOlllparative advantage earlier thall other AJricall counllies and lILOueel to the 

IliVII(,1' stog(' of ind list rio/izo t iOll fol/olllPr/ b!I K ell!Io. 

rhe lIlojor illlplication of this stud!I is thot, in the worlel where China wI.cI India ore 

reshaping the global economic order dynamically, the outcomes of the tmelitiol/olly 

nx ci/Jecl wi~clolll. oj l,ruLie lilJerulizClliolt Ulld iltcillSlriulizoliull polic ies ill Ow sj>in't of 

export prolllOtion lIlay be 1II1celtain. 

K ey words and phrases: China; India ; third lI1arket; Africoll I1Irttill/ocluring exports. 

Crrll!ity 1Il0del; .flyi,,!) !leese- theory 

.\ 



CHAPTER 1: INTRODUCTION 

1.1 BACKGROUND 

G loba lization has altered the competitive dynamics of naLions , firms , a nd 

industries (Gereffi, 1999). Chen et a/ (2005) argue LhaL many Afr ican 

economIe s are prominently linked to the world eco nomy as important 

producers of raw materials and soft commodities. Alemayehu (2002:20) 

noted thar th e re existed a reaso nable degree of trade linkage wi th Europe in 

the pre-colonial period. Leaving as ide th e slave trade , the main feature of 

th is trade was the export of primary commodities by African nations to 

Europe (Alemayehu, 2002:20) . 

Follo\Ving their accession to the World Trade O rganiza tion (WTO), Ch in a and 

India a re gaining attention in the world economy in general and African 

trade paLlern in particu lar. In line LO this, ,Jenkins and Edwards (2005) 

argue thaI "In recent yea rs accelerated growth and greater openness of rheir 

economies have led to China and India becom ing increasingly important 

players in the global economy". Economic links with China a nd India is not 

nelV but both countr ies ' trade with Aft'ieLl hil S in ereilscd signifi cn ntly in 

recent years (.Jenkins and Edwa rd s, 2005) . Growth of trade between Africa 

an d the Asian drivers t since 1990 is sign ificant. Since 2000, China has 

overtaken as trading partner in Africa. According to these authors, whe re as 

Afric8 Itas 81ways had a trade surplus with Inelia, it has run deficit wiLh 

China , alt hough this has narrowed con s iderably "inCl' I 'J'J8 as a resu lt of 

the rapid grolVth of exports LO China. 



As Alden (2003) pu ts it , "at a time when the world seems preoccu pied by 

events in the middle east and the 'global war on terror', China's growing 

e ngagemen t in Africa ha s gone little noti ced in the west" (Alden, 2003 : 147). 

Yet in a span of less than a decade trade between the regio ns has in creased 

from US$lO billion in 2000 to US$28 billion in 2005. The author emphasized 

the C hinese concern in Africa as "C hin a expenclecl sign ificant rcsoLll'ccs in 

foreign assista nce towards African s tates, has started negotiations toward s a 

regional economic free trade with the Southern African Customs Union, and 

has embarked on an unprecedented peacekeeping mission in Libe ria" (A lden, 

2003 : 147). 

Over the last 20 years, China has grown at the rate of near ly 10 per cen l pet' 

annum, dl'iven primari ly by an expansion of the modern, industrial export 

oriented sector. With SOme 20 million Ch inese workers movlllg from rural 

underemploym ent to the modern sector annually, the impact is akin to 

addi ng another middle s ized- industria l economy to the world economy each 

year (Eichengreen et ai, 2004). According to these authors, with between 200 

million and 300 million workers still to be reallocated from rural 

und eremployment , this is not simply a one-time shock, but an ong01l1g 

process that should continue for a decade and more. 

About 40% of the world population today lives in Ch in a a nd India . Since 

1 '1'10, the Chinese economy has grown at almost 10 pe l' cent per annum anci 

India's at alm ost 6 percent. Between 1990 and 2002 t rade as a share of GDP 

almost doubled in India and increased by more than two-thirds for China 

(Eichengreen et ai, 2004) . Although the ir s hare of ou tpu t and trade 'sti ll lag 
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beh ind their share of world popula tion , these (the form er ones) have 

inc reased s ignificantly. 

China and India 's emergence over the last decade as key net importers of 

co mmodities from Africa mea ns tha t global commodity markets a re likely to 

be the ma in ch a nn els through which th e impact of China a nd Indi a's 

".-. 
ascen dan cy has been (and will be) fe lt on the African continent (Eichengree ,) 

et ai, 2004). 

1.2 STATEMENT OF THE PROBLEM i ;.. ... 

The Chinese and Indian in te raction in the Africa n eco nomy is becoming 

stronger than ever. Th eir in terac tion with the African ecunomics ha s iJuth 

opportunities and challen ges. Countries which export labor-intensive 

manufa ctures fa ce competition in the third market2 There are a lso 

opportunities for some countrie s to in crease exports to Ch ina and India as 

incomes in China a nd India increase (Jenkins el ai, 2005 :ii ). Emph a sizing on 

Chin a, Alden (2003) pointed out that there are points of tension, however. 

One of them is trade. The balance of trade favors China and has, in the case 

of South Afr ica, been a topic of conten tion in ministeria l mee tings between 

the two cou ntries for a number uf years (Alden , 2003: 156). Local ind ustries 

(especially manufacturing and tex tiles) an d merc ha nts h ave been hit hard by 

the flood of cheap imports from China, particularly when these are linked to 

the n ew Ch inese wh olesale and retail shops that u se es tabl is h ed networks to 

access goods. Across the con tine nt from northern Namibia to centra l Kenya, 

traditional produ cts and re ta ile rs have bee n edged out by Chin ese 

In this stud.", th e thi rd market is defined as a common clcs tin ut ion place for the CXP0rlS 

of Africa and the Asian drivers . 

3 
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businesses (Alden , 2003: 156). Even in Angola 's war-lorn region of Huambo, 

five Chi nese reta ilers have, since their arrival in 2000, managed to curve out 

position that has effectively closed down established ~uppliers (Alden, 

2003: 156). The use of Chinese contract labor, rather than local workers, in 

Chinese-spon sored projects in Ethiopia, Sudan and Namibia has been 

criti cized locally (Alden, 2003: 157). Also, the available stock of knowledge on 

the impact of the eme rging Asian drivers on the rest of the world is ful l of 

controversy and non-conclusive. 

The rise of the Asian drivers on the global scene has led to concerns in both 

d eveloped a nd developing cou ntries. In the case of the later, the importance 

of China, particularly on the countries in Asia and more recently on Latin 

America has been a focus of attention, but so far there has been vcry little 

work on the impact on Africa. Most of the researches that have been carried 

out focused on impacts on macroeconomic perfor mance Rnd industria l 

competitiveness a nd do not explore implications for dynamics of industrial 

development. 

Most of the studies undertaken on the impact of lhe Asian drivers are on 

Latin America and Asia. In the case of Africa, on the olher hand, the exisling 

literature on the impact of the As ian drivers is much thi nner (Chen et ai, 

2005). By emphasizing on global macroeconomics , raw commodity markets, 

trade links and policies, foreign direct investment by Chinese and Indian 

multinationals, and governance standards, the authors contend that "with 

the integration of China and India the "Asian Drivers" in the world economy 

gaini ng momentum , it is ever more manifest that economy and policy in poor 

countries will be affected in varioLis complex ways. The shee r size of the 
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Asia n drivers , their phenomenal rate of growth and their growin g economic 

and political po\Ver ensure that they will re- shape the world econolllY and 

change the rules of the game" (Chen et ai, 2005:4). The authors argue that 

the ir growing presence is likely to transform past re lationsh ips in a number 

of key respects, providing both competition and opportunities not just for the 

major trading pa rtners in OECO countries, but a lso for deve lopin g cou ntries 

a nd other emerging economies . Policy response to the drivers can n ot rely on 

conventiona l policy prescription s . And they will be needed for the long term, 

as the giants' rise is unlikely to be only temporary (Chen et ai, 2005: 1). 

According to these authors, the only available study are Jenkins and 

Ed\Va rds (2005) and Kennan and Stevens (2005). The former combines a 

disaggregated trade analys is with a framework to assess trade-poverty 

linkages where as later estimates the impact of China on African countries' 

trade ba lance a n d d raws a tentative list of African "loser s" a n d "winners" 

(em phasis original) from Ch ina's ri se in the internationa l trade arena Chen 

et (II (2005:4). The study by Kaplinsky et al (2006) is a lso inconclusive. They 

summarized the trade, production & FOI and Aid against direct (both 

complem entary and competitive) a nd indirect (both complementary and 

competitive) impacts and asserted that it is difficult to conclude across 

cou ntrie s an d sectors (Kapl in s ky et ai, 2006). The availability of lite rature on 

situation is even worse in the case of India (Alemayehu , 2006). 

On the methodological front , the empirical test of the FC theory of industria l 

d eve lopment through s hift in com parat ive advantage is also inconclusive; see 

for example Rana (1990) and Lutz (1987) . Rana examined the changes in the 

pattern of revealed comparative advantage of 14 Asian and pacific countries 
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from 1965 to 1984 a nd found that in the NIEs3 and ASEAN-44 cou ntrie s, the 

pattern changed s ignificantly and that the changes were "beneficial" 

(emphasis original) in the sense that the gains occu rred in com modi Lies in 

which world demand was growing relatively fast (Rana, 1990:243). Lutz's 

analysis of changes in exports of se lected three-digit product categories for 

manufactures for sixtee n countries from 1968 to 1976 a nd from 1976 10 

1')82 however indicated that such s hifts have not occu rred. Many of the 

other developing countries that have expanded such exports have done so in 

the same product categories as the NICss, not different ones (Lutz, 

1987:339). According to the review by Dowling and Cheang (2000) howeve r , 

such co nsistency is not evident from studies of shifting comparative 

advantage from the NIEs to other less developed Asian economies. Dowling 

and Cheang (2000) further noted that; Watanbe and Koj iwara (1983), Rana 

(1990), Yamazawa et al (1991), and Fukasaku (1997) found evid ence of shifts 

in comparative advantage from the NlEs to other less developed economies in 

the Asia Pacific region; whereas Cline (1984), Lutz (1987), Lutz and Kihl 

(1990), and Chow and Kellman i 1993) did not (Dowling and Cheang, 

2000:445). 

At this juncture, in-depth analysis of specific group of countries would be 

essential because different regions or group of countries are going to be 

affec ted differently by the emergen ce of China a nd India. Therefore , due to 

dynamic nature of the society in general and fast emerging China and India 

in particular, studies conducted at regional or continent level cannot hold for 

fIling f.\.ong. Singapnrl..'. I aiwun. and south KOJ'(.:a 
Tlwiland. i\' I ;lla~s i ;l. Illdollcsi;l, and 11ll: Philirrillcs 
SamL' as 2 
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a specific group of countries or individual country. The study by Jenkins and 

Edwards (2005) pointed out that there is ample scope for further research in 

thi s fie ld and exten ded that p rior ity areas would be: 

1. identification of labor-intensive products wh ich are likely to have a 

pro-poor impact; 

2 . studies of individual value cha ins ; and 

3. more in-depth studies of specific countr ies (Jenkins and Edwards, 

2005 :iii) 

Th erefore, one could pose a question as to what would be the impact of the 

emerging China and India on the African manufac LU r ing, i.e. , whether the 

growing China and Ind ia would crowd out African manufacturing export 

from the th ird ma rket. Can the emergen ce of China ane! India speed up the 

African industrial development process? 

1.3 OBJECTIVES OF THE STUDY 

1.3 . 1 GENERAL OBJECTIVE 

The overall objective of this study IS to examine the impac t of Chin a an d 

India on se lec ted Africa n countries manu facturing export on the thire! 

market a nd asses the possibility of s hifting compara tive advantage from the 

Asian dr ivers to Africa as predicted by th e fl yi ng-geese model. 

1.3.2 SPECIFIC OBJECTIVES 

The spec ific objectives of the study are to: 

I. examine whether Chinese and Indian exports arc com pet ing or 

co mplementing African manufacturin g exports on the third market; 

7 f --=--
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2. assess if there is dynamics of shi fting comparative advantage from the 

As ia n dri ve rs to Afri can manufacturing as predicted by the Oying-geese 

theory of industrial development. 

1.4 HYPOTHESIS OF THE STUDY 

In this study, we hypothesize that: 

1. the direct impact of China a;1(1 India on the Africa n manufacturing export 

is competitive, more specifica lly we hypothesize that China and India's 

exports c rowd out the African labor -inten s ive manufactured exports from 

the third market; 

2. there is a shift in compa rative advantage toward s ma nufacturin g sector, 

enhancin g indu s trial development as consistently predic ted by the FG 

theory of industrial deve lopm en t. 

1.5 METHOD AND DATA 

1.5 . 1 METHOD 

The available literature on the m ethodology of evaluating th e impact of the 

integration of Chi na, a nd , by extension India in to the world economy can 

ge nerally be classified in to two strands. Th e gen era l equ ilibrium model 

derived from th e Global Trade Ana lysi s Projec t (GTAP) which is wielely ll seci 

for international trade policy ana lysis (see for example, Valerie, et ai, 2005, 

lanch ovichina a nd Martin , 2006) a nd the gravity model which has been 

la beled by Eichengreen et al (2004) as familia r workhorse of empirical 

international trade li te rature. The former strand rested 011 the fund a mental 

assumption of perfec t competition and constant elas ticity of substitution 

ICES) technology a nd a system of dem a n d a nd supply ensu ring ma rket 



clearing mechani sm (sec fo r example Cerra eL ai, 2005; Alemelyehu, 

2002:76). 

In thi s study, the gravity model will be employed as a fra mework of a nalys is 

10 examine the impac t of China a nd India on the African man ufac turin g 

export on th e third marke t. The reason for se lecting the gravity model is that 

it has pe rformed rem a rkably we ll over a lon g pe riod in explaining bil;Jlcl';1i 

t rade Oows (see for example , Greenway el ai, 2002) . Accordin g to th ese 

a u thors, at the heart of the mode l is a n emphasis on the co untri es' (~DP 

being a positive de termina nt o f trade and the di s tance between the CO Ull tries 

a negative determinant. Hence, the impact of the growth of the Asian d r ivers 

(Iheir GDP and pCI' capita income) on Africa can easily be cap tu red. 

The use of the gravity model has enjoyed something of resurgence 111 recenl 

,Years, partly because of 1110re systematic efforts to rei nforce it s thcorel icClI 

underpinnings (see for example Deardorff, 1995; Evenett and Kell er, 2002) 

and partly because of the availability of a growing number of "natural 

('x pC'rill1ents" in th e fOl'll1 of RTA s" (C reenway el ai, 2002) . 

Furthe rm ore , the potential for using the fr a mework for ex post as well as ex 

lillie anal,'s is (i. e., to predic t tra de poten tia ls and th e refo re comment on 

potential a djustment problems) was also seen as Llseful (GreenlVell' et ul. 

20023) . 

Someone may question the appropriateness of the g ravity model in the 

African con text. Such researche rs a rgue thai Africa is trading more with 

d eveloped countries than with in itself as the grav ity model would pred ic t , 



lhus, the gravi ty model may not explain determinants of trade within Africa. 

However, since it is a question of how African manufacturing export is being 

affected by China's and India's export on third m arket, say USA; but not 

trAde within AfricA, I argue that by applying the model to exam ine Chinese 

'Ind IndiCl 's imp[lct on the third market [which IS III most CAses outside 

Africa) is in line with the curre nt trad ing pallern. 

Thc question of whether there wou ld be a dynamics of ch anging co mparative 

advantage in African Illanufac lurin g seClor con:::;islenl with the flying-geese 

theory of industria l development will be evaluated by non -para metri c 

Spearman's rank correlation coefficient test on the revealed comparat ive 

advantage [RCA) vectors for the 13 African exportin g countries under the 

study period. To find out if the changes are beneficial in the sense that the 

world demand in the selected commodity is rising relatively fa s t , the growth 

rate of world import in the commodity under discuss ion will be compnred to 

th e directions of changes of the RCA. 

Despite its we,lk theoretica l foundation, this [Ippro[Ich has iJeen extensively 

used in empirical a nalys is [Balassa (1965, 1977); Donges and Riedel , 1977; 

Yeats, 1985; a nd UNIDO, 1885; as cited in Rana , 1990). 

The va lue added of this study is the attempt that , fir st, the gravity model is 

employed to evalu ate the impact of the Asian drivers on the African exports 

of clothing and accessories on the third ma rket and second, the FG theory is 

used to eva luate whether there is an evic1encI; for shifting cOlllp,lr,ltivc 

adva ntage and hence a multiple catch-up process of industrial development 
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in Africa throu gh Ch ina-India-Ied-macrocluste ring as predictecl by the flying-

geese theOlY. 

1.5.2 DATA SOURCE 

The sample s ize, i.e., the number of African countries to be included in this 

stu dy is determined based on the principle that, the smaller the population, 

the bigger the sampling ratio has to be fOI· an accur<lle sample (i.e. one' with 

a high probability of yielding the same results as the entire population) is 

applied. The commonly accepted approach is that for a small population 

(under 1000) , a researcher needs a large sampling ratio (about 30%). 

Alemayehu (2002:332-333) on the basis of the ECA definition has classified 

the African countries in to three regions as East and Southern Africa (ESA), 

North Africa (NA) and West and Central Africa (WCA). Hence, 13 countries 

will be selected from 52 countries proportionately (at random) from each 

group . The third market is taken as the main trading partner countries7 to 

the selected 13 African countries. 

The main source of trade data will be th e United Nations Commodity Trade 

Statistics Database (UN comtrade). Data for some rel evant variables will be 

obtained from IM P Directions of Trade statistics and Worl cl Development 

Indicators CD-ROM. The study will cover the period 1995 to 2005; the 

rationale for selecting this period is that clothing and accessories which is 

the commodity under this study was put uncler SITC Rev.3 classification by 

the UN comtracIe since 1995. The rational for selecting clothing and 

J hc~ afl' ddilled h) I Ill' I Jlllll'd NalhUb ( 'OllllllOdi[~ lr;nil.: Slali:.lil.::' J )al;lhasc!ls !Ill' IIlJlli\l' Ir:Llilt),! pilrllh.'r (Jlllhi, 
'.:nlll!.;.\l itllporlo.:r) nllliliri l ''-; 
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accessories is because of the fact that Africa is facing severe competition In 

the third market of this commodity from China and India. 

1.6 JUSTIFICATIONS AND SIGNIFICANCE OF THE STUDY 

This study is relevant to regional and national governments in designing 

trade and industrial policies. The expected gain from this study is Knowledge 

of loca ting Africa in the world of the emerging Asian drivc rs. Academic and 

research institutions, professional associations, and regional a nd 

multinational organizations can benefit from thi s study in acquiring 

preliminary info rmation. The information obtained from this study can be 

disseminated through professional journals, conference proceedings or as 

un iversity reference material. 

1.7 LIMITATIONS OF THE STUDY 

The first and foremost problem th is study faces comes from data. Missing 

va lues for some countries/or commodities a re common in trade data. 

Reports for some countries are not up-to-date. Trade data for some countries 

a rc not reported consistently and in a uniform unil of accoLint. 

1.8 ORGANIZATION OF THE STUDY 

The remainder of the paper is organized as follows. Chapter 2 is devo ted to 

theo retical and empirical literature and develops econometric specification of 

grav ity model. Chapter three will deal with model specification and 

estimation Issues. Finally, chapler fou r will complele lhe sludy oy 

concluding remarks. 
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CHAPTER 2: THEORETICAL FRAMEWORK AND EMPIRICAL 

LITERATURE 

This chapter is devoted to review of the theoretical frameworks and empirical 

literatures on both the gravity model and the flying-geese theory or industrial 

development. The gravity and flying-geese frameworks will be dealt with in 

section 2.1 and 2 .2 re spectively. Under the respective sections, rirst I will 

provide review of the rormal theory developed on the subjects and, then, turn 

to empirical studies in these areas. Following the evaluation of the 

literature, I will present the model I am intending to use in this study. 

2 .1 THEORETICAL FRAMEWORK 

2.1.1 GRAVITY MODEL 

The gravity model has been instrumental in analyzing the delerminants or 

bilateral trade flolVs. The model was first used in applied econometric work 

by Tinbergen (1962) and Pbyhbnen (1963). The literature on gravity model 

has been growing very vast (see for example, Anderson, 1979; Oguledo and 

MacPhee, 1994; Deardorrf, 1995; Cyrus, 2002; Egger, 2002; Frankel and 

Wei, 1995; Maryas, 1997, 1998; Greenway and Milner, 2002; Anderson and 

Wincoop, 2003; Cheng and Wall, 2005; Baldwin and Taglioni, 2006 ; 

Bussiere and Schnatz, 2006; Greenway et ai, 2006, Linders and Groot, 2006; 

Subramanian and Wei, 2007) and literatures cited therein. Thu s, we will not 

pretend to cove r all but the main ones relevant for our purpose. 

The model is rormed on the central idea that income and distance between 

count rie s are respectively positive and negative delerminants or bilateral 
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trade . Anderson (1979) has offe red the functional form of grav ity equ ation 

a s : 

\ 1 }I II! }I yl V ck V Ck ( I'k U 
11. ,/1 = Gi k i )' 1 i · 1 j c, ij ijk (2.1) 

Where; 

1\ I'I~ the dol lar now of good or factor k from country or region i to 

country or region j 

v, ~ Incomes in country i 

)" ~ Incomes in country j 

N, ~ Population in country i 

tV, Population in cou ntly j 

d, the dista n ce between countr ies (region s) i and j 

(/" th e Iognormally distributed error term with UII/U,,) = () 

Until recen tly, there were two lines of researches in th e use of gravity 

equation. On e strand of li terature claim s that, though the gravity model 

performed well empirica lly, it has n o theoretical foundations. This strand of 

literature includes, for example, Fra nkel and Wei (199 5). Rose (2004) ; 

Eichengreen et al (2004), Greenway et al (2006). The other strand in the 

lite ratu re-attempts to underpin the em pirica l relationships which are fou nd 

to be s trong with sou n d theoreti cal basis and challenges those views which 

assert the gravity model as having no theo retica l foundation s. Thi s strand of 

researches in clucle s the works of Ancle rso n (1979); Ogul edo a nci MacPhee 

1994; Dea rdorff (1995); Baldwin a n d Taglioni (2006) . 
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2.1.1.1 RESEARCHES ON THEORETICAL FOUNDATION OF 

GRAVITY EQUATION 

And er son (1979) puts the gravity model as probably the most successful 

empirical trade device of the last 25 years. According to this author, applied 

to a wide variety of goods and factors moving over regional a nd national 

borders under differing circumstances, it usually provides a good fit. 

Anderson (1979) notes that while other interpretations are possible , the one 

advanced in his work under discussion has four a dva ntages. Firs t, it 

explain s the mu ltip licative form of the equation. Second, it permits an 

interpretation of distance in the equation. Third , the vague underlying 

assumption of identical "structu res" across region s or countries is straight 

forwardly interpreted as iden tical expenditure function. Finally, followin g the 

logic of the p resent interpretation im plies that the usual estimator of the 

gravity equation may be biased requiring change in the method of estimation 

(A nderson, 1979 : 107). 

Though the author la id down the theoretical foundation of the mocIel, his 

formulation is meant for cross-sectional analysis. Thus, many a uthors who 

Llsed gravity model as fram ework of analysis employed a cross-sectio n<ll (CS) 

units and pooled-cross-section (PCS) units . Regarding the estimation issues, 

Anderson acknowledged the dependency of incomes with the error term. 

However . he a rgues tha t the relative stability of the equa tion over time In 

some application s may s u ggest that the bias is not serious, but this IS 

conjectural (Anderson, 1979: Ill) . He offers several alternatives to redu ce 
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this bias and in Ancierson (1979), he provided tlVO: first. use of instrum ent 

variable and, seco nd , dea ling \\'iLh silTIultHl1cily direclly. 

Ogu led o and MacPhee (1994) have der ived the gravity equation from a linear 

expenditure system. They no ted "this new approach is a nother attem pt to 

answer rece nt c ritici s m that the theo retical foundat ion of the gravi ty model 

is weak (Oguledo and MacPhee, 1994: 112). First, u s in g s impl ified se t of 

assu mption s, they derived the s implest form of gravity equation given In 

equa tion (2.2). The n , they argued that because of the s implifyi ng 

assumption , th e equ ation is too s imple for applicability in the real world. In 

a n attempt to avoid these weakn esses, the authors re laxed the origina l set of 

assumptions and formulated the full blown gravity equation given b,· 

equa tion (2.2)8 

M - r v at li la] n a.1 v fJl II [fJ-'P,/3J(TCC I )+C2 T r. 
'If - - 11 J \/ 1/ 1 / J \ / J ~ 1/ Uij k .. .. (2.2) 

Accordingly, Oguledo a n d MacPhee (1994) n oted tha t "th e economic 

inte rpretation of equation (2 .2) is that fun ctional form of the gravity equation 

a nd a maj or p ortion o f it s explanatory po\\·er is encompassed by the 

expenditure system of the trad ing pa rtn e rs . 

Th e log- linearized form of equation (2.2) is given in equation (2. 3) 

log/lllj = logy '+al/og}~ + aclogN + mlogA + p l/ogYi/HogA{ + p.>logB 

+cdogrG+c ~logti + logUi (2 .3) 
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Where, 

Deardor rr (1995) questions wheth er the gravity model works in neoclassical 

world a nd notes that "bilateral trade patterns a re well desc ri bed empir ically 

by the so-ca lled gravity equ a tion, which relates trade between two cou ntries 

pos itively to both of their incomes and negati vely to tlIe distance IJctwcL'11 

thc m , usually with a ru nct ional rorm that is reminiscent of th e law or gravity 

in physics". 

Deardorrr (J 995) exam ined the issue rrom two key angles, one with 

frictionless trade a nd one with out. ror the rrietionJcss trade GISe, De' IITIlJrIT 

(1995) rigorously derived the gravity equation and obtained the values of 

bilateral trade on average and concludes: if expenditure fract ions dirrer 

across countries because prererences a re not iden tical/o r not homothetic , 

then individual bilateral trade nows will vary a round this rrictionless gravity 

value. Ir one cou ntry tends to overproduce what a nother over consumes, 

then exports of the former to the latter will be above that va lu e, and ir one 

tcnds to under produce what o ther over consumes , th ese expo rts will be 

below that value (Deardorrr, 1995: 15). 

With the impeded trade case the resLilts or hi s derivation a re rea d as: ir 

importing country, j 's, relative dista nce rrom exporting country i is the same 

as the average or all demanders' relative distances rrom i, then exports rrom i 

to j will be the same as in the Cobb-Douglas case. That is c.i. r exports will 

be given by th e simple rri ctionless gravity equation, while rob exports will be 

red uced below that equation by the transport ractor rrom i to j, much as in 
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th e standard gravity equation with transport factor (one plus transport cost) 

measuring di stance Deardorff (1995 :23). 

Finally, the following conclusions were made by Deardorff (1995). First, it is 

not a ll that diffi cult to justify eve n simple form s of the gravity equation from 

the standard trade theo ries. Second, because the grav ity equa tion appea rs to 

charac te rize a large class of models, its use for empi ri ca l test of any of them 

is suspect (Deardorff, 1995:26) . 

Th e work by Cyrus (2002) was primarily aimed at examining th e role of 

income in gravity model. He took the theoretical foundation of gravity 

equa tion as given in the most frequently cited works of Tinbergen (1962), 

P6yh6nen (1963) and Linneman n (1966). According to Cyrus (2002) , trade 

between t\Vo cou ntries is analogous to gravitational force between two 

objects where income e nters pos itively and multiplicatively in the gravity 

equ a tion implying that trade between two medium-sized countries should 

exceed trade bet\Veen a sm a ll and large country (Cyrus, 2002 : 164). He 

further contended that "Such an outcome would result from Helpman and 

I,ru gman -type (1985) model of monopolistic competition, but Deardorff 

(1998) has shown that a standard Heckscher-O hlin framework can produce 

the same outcome . So, the empirical success of gravity specification cannot 

be used as evidence to support a particular theory of trade (Cyrus , 

2002 :164) . 

Baldwin and Taglioni (2006) extended Anderson and Wincoop (2003) to a llow 

for pa n el data (Anderson and Wincoop, 2003 fitted the model with C]oss­

section data). BaldlVin and Taglioni (2006) reviewed the basic theory be hind 



the gravity equations and used this to explain why several of the standard 

choices a re inco'Tect and why they typ ica lly bias the results. They stancd by 

pu tting the gravity model as a 1V0rkhorse tool in a wider range of empirical 

fields IVhich is regularly used to estimate the impact of trade agreemel1ls, 

exchange rate volatili ty, cu rrency unions the 'border effec t ' (emphasis 

o rigina l), common o r related language usage and it even hns a ,"ange of morr 

exo tic applications such as the impact of re ligion on trade and the impact of 

trade on the like lihood of war. Baldwin and Taglioni (2006) argue that its 

popula rity rests on three pillars: First, international trade nows are key 

elements in all manner of economic "ela tion sh ips , so thc.e is a demand for 

knowing what normal trade now should be. Second , the data necessary to 

est imate it are nolV easily accessible to a ll researchers. Third, a number of .. , ·1 
.' 

high profile papers hel ve established the gravity model respectability (sec fo," 

example, McCuallum , 1995; Frankel, 1997 and Rose, 2000) and establish a 

set of standard practices that are used to address ad hoc empirical choices 

that face a ny empirical researchers. 

The authors' revielV of the Leamer and Stern's famous J 970 book provided 

three distinct sets of foundations out of which the best is based on what 

could be called the 'potlu ck assumption' (Baldwin and Taglioni, 2006: I). 

According to this assumption, nati on s produce their goods and throw them 

all in to a pot: then each nation draws its consumption out of the pot in 

proportion to its incom c. The expected val ucs o f nation-i's co nsumption 

produced by nation j lVili equal the product of nation -i's share of world GOP 

and nation j's share of 1V0rid GOP. In this way, bilateral trade is proportional 

to the product of the GOP shares. 
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Baldwin a nd Taglioni (2006), afler a step by step derivation of gravity model , 

have shown that its estimation s uffers from basic eco nometric b ias(;s, the 

'meda ls' in thei r-terminology. A gold m eda l of classic gravity model mistake 

a rises due to om itted variable biases and a s ma ll problem. What they called 

the bronze medal mistake a rises du e to the ina ppropr iate deflation of 

n omina l trade va lues by the US aggregate price index. Si nce there are global 

trends in inflation rates, inclu s ion of thi s term probably c rea tes biases via 

s purious correlations. However, Baldwin et al (2006) note that Rose (2000) 

a nd o ther papers o ffset this error by includin g tim e dummies since every 

bi late ra l trade flow is d ivided by the same price index, a time dum my 

corrects the mistaken deflation procedure (Baldwin a nd Taglioni , 2006:7) . 

The s il vc r medal is due to th e fa c t that most I'esearchers mistake the log of 

th e average for th e ave rage of the logs. In line with this, Baldwin and Taglion i 

(2006) con tend th at "the basic th~ol)' tells u s that the gravity equation is a 

modified expenditure function; it explains the value of s pending by nation on 

the good s produced by another na tion. Tha t is to say, the gravity equa t ion 

explains uni -directional bila teral trade . Most gravity models h owever a re n ot 

es tim ated on u ni -directiona l tracie , fo r exa mple, Fren ch exports to (Jermany. 

I,ather, they wo rk with the average of the two-way exports , for example the 

ave rage of exports of French expor ts to Germa ny a nd German exports to 

France". Baldwin and Taglioni (2006) a sser t that the re IS nothing 

intri n s ica lly wrong with this, but since it was done without refe rence to 

theory, most researchers mis ta ke the log of the ave rage for th e ave l'age of the 

logs9 . 

. , 
Tli e/orIJlfIl deril'flfioll is showlI ill Appendix A 2 
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2.1.1.2 RESEARCHES ON EMPIRICAL SUCCESS OF GRAVITY 

EQUATION 

This strand of literalLl re argues that gravity model has no strong theoretical 

foundation. Howeve r , it fi ts data well (sec for eXAmple , Ro se 2004; 

Eichengreen et a12004, Frankel and Wei 1995) . 

Rose (2004) noted that the gravity equation IS only conventionally a 

~u ccessful model. For those unfamiliar with th e gravity model, it is a 

complete ly conventional device used to estimate the effects of variety of 

phenomenon in internationa l trade. Unusually for economics, it is a lso a 

successful model in two senses. Fir~t the estimated effect of distance ami 

outpu t (the traditional gravity effec ts) a re sensible economically a nd 

sratist ical ly signific<lnt , a nd reasonably consistent ac ross studies. Second, 

the gravity model ex plain s most of the va riations in inlcl'lHltional tracle. Th<l\ 

is , the model seems reliable and fits the data well (Rose, 2004). As a result , 

Rose (2004) relied on the standard gravity model of bilateral trade to 

estimate the effect of multilateral trade agreements. 

More recently , Eichengreen et al (2004), Greenway et al (2006) noted that the 

gravity model fits data well and they used it to study the impact of China on 

the exports of other Asian countries. Subramanian and Wei (2003) noted 

that the gravity model has "enjoyed empirical success. in terms or its ability 

\ 0 explain a relatively large fr<lct ion of variations in the observecl vo lum e of 

tracle" Subramanian <lnd Wei (2003:6). 

Greenway a nd Milner (2002) however noted that though the gravity model 

has been rema rkably successful in explaining actual bilateral trade flows, 
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until fairly rccenLly the theorelical underpinnings for the standmd gravity 

cquat ion were, at bcst, loose. The samc can be soid of extcnsio n s to 111<' 

standard gravity equation, designed to evaluate the impacts of Regional 

Trading Arrangements (RTAs). Most applications of gravity model therefore 

search for evidence of actual or potential effects by adding dummy variable 

for membership of a particula r RTA, rather than trying to estimate particula r 

trade effects, such as trade creation and trade divcrsion (Greenway and 

Milner, 2002). 

2.1.2 EMPIRICAL EVIDENCES 

Gravity model h as been employed to examine (i) the effects of trading blocks 

on trade (see for example, Frankel et ai, 1995; Alemayehu and Haile, 2002; 

Greenway a nd Milner , 2002), (ii) the effects of currency unions and excha nge 

rate volatility on trade (see for example, Rose, 2000), (iii) the e ffec t of WTO on 

trade (see for example Rose , 2004; Subramanian and Wei , 2007) and (iv) 

bordcr effects (see for example, Helliwell, 1996 and Anderson and Wincoop, 

2003). Recently, it is becoming instrumental in eva luating the impact of 

China and by exten s ion India 's integration in the global economy (see for 

instance, Eichcngrecn el 0/, 2004; Bussiere a nd Sc hnatz, 2006; Grccnw<lY '" 

ai, 2006 etc., and lite ratures c ited therein) among others. 

HOII'cver , the review in this subsection will focus on those works which 

employed gravity model as a framework of analysis to eva luate the impact of 

China and by extension India's emergence on the trade pattern of other 

cOLl ntries a s lhat is the main thrust of this thesi s. 



F:iclwngn'cn ('/11/ (2004) llsed Ih(' gr:lvilV modcl 10 ('v:lil!;iI(' 11ll' i1111);(('1 oC I Ill' 

rise of China on the exports of other Asian countries using data on bilateral 

trade flow s from IMP's Direction of Trade Statistics for 180 cou ntries for the 

pe riod 1990 through 2002 . They conside l"ed bilateral flows between 13 Asian 

export ing countries and a ll 180 importing countries. They reg ressed the log 

impor ts of country i from country j on the log OOPs of the two countries, the 

log per capita OOPs of the two countries, the distance be tween them and 

oth er standard gravity variables. They claim that their innovation is to 

include a measure of China 's exports to the same marke t (we understand the 

market to mean the thi rd market, i.e., importing coun try). The authors 

recognized and controlled for endogeneity of China's exports and unobse rved 

C:lctllrs by standal"d tre81ment for this type of problem, i. c., in this co ntext , 

the gmvity model suggests distance between china and the third market is 

both plausibly exogenous and s trongly correla ted with Chinese exports. In 

addition they used Chinn 's GDP CIS ,111 ins lru ment in the first s telgc 

regression (Eichengreen et ai, 2004). The main conclusions derived from this 

study are: (a) the use of gravity model enabled them to disa ggrega te among 

commodity types; (b) there is a tendency for China's exports to c rowed out 

the exports of its Asian neighbors in th e consu mel"S good market, but , (c) 

there is a s trong tendency for China to suck up impor ts from its Asian 

neighbors, offsetting the third-market effect in the capital goods market. 

Hence, more a nd less developed Asian countries are be ing affected very 

differently by China 's rise (Eiche ngl·een et ai, 2004). 



(trccnway el (If ('2UOO) u!::)c gravilY Illud c lo explurc w llcllH..: r HllLi 11U\,,' tile 

growth of China'~ export i~ di~plac ing export~ of other Asian countries tu 

third markets over the period 1990-2003. 

They used bilatl'ml imports and export~ from the IMI~ Direction uf Trade 

S tati~tics (DOTS), dcnated by US CPI fOI' all urban consumers (1982-1984 

= 100), real GOP and GOP per capita (in constant 2000 US dollal's) cxtrclCted 

from World Development Indicators, country specific variables from Rose 

(2002), corruption indices from the International Country Risk Guide (ICRG) 

which range between 0 (for high corruption) and 6 (for low corruption). The 

panel data consists for 170 importing countries a nd 13 Asian exporting 

count ri es . Th ey lIsed panel estimation as it ha s the advantage of ca pturing 

I'clationships whilst disenta ngling the invariant country specific effects 

(("'eenway el ai, 2006) . 

Greenway et 01 (2006) assert as "lVe use imports of coun try i from country J 

as a d ependent va riable rather than average bilateral trade (imports and 

exports), which has been in some stud ies e.g. Rose (2002), Engelbrecht and 

Pearce (2004) and Tom2 el al (2005)". The authors adopted formulation 

suggested by Sub ramania n and Wei (2003). Subramanian and Wei (2003, 

2007) suggest that specification with imports are more closely grounded in 

theory as most theoretical underpinnings generate predictions for unilatera l 

[r<'lde. They further argue that the in clus ion of importer's and exporter's log 

GOP as sepa l'ate explan<'ltorv v:1ri8bles 81lows one [0 clistin ~uish between 

importer 8 nd exporter cha racteristi cs. They cla im that , to ensure the 

"displacelllent crfect" (emphasis original ) of China, they included China's 
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exports to the same destination market of the Asian countries ' exporb as an 

additional variable (Greenway et ai, 2006: 12). 

Su mmary of their m ajo r findin gs shows th at (i) the gravity model estimates 

show clear evide nce of displacement effect over the period I 'J'JU -2UU3 , thi s 

effect being intensified in the la ter hal f of the period and in particular, in 

developed count r, ' mnrkct (ii) they ncknmvledgf' ns "o ur findings, hmvrv('l', do 

not occur lVith the common perception of greater competitive treat for low 

and middle income Asian countries g iven their s imila r relative factor 

e nd owments", (iii) by contrast, they found a s trong evidence [or high-income 

exporters los ing ground in third ma rke t (Greenway et ai, 2006:20). 

Bu ssiere and Sch natz (2006) also u sed gravity m odel based benchmarking to 

eva luate Ch ina's integration in world trade. Their s tudy a nalyses the ra pid 

It '' ldc integratio n that took place in the past decade between Chin a and the 

,'cs t of th e 1V0rld. They a rgu e that th ey useci gravity mociel, which captu res 

\\'ell the evolution of trade nows over time and across countries to develop 

and quantify a n ew benchmark of trade inten sity. They further no te that, the 

app roach IVhich they followed helps to iden ti fy whether fo r instance, small 

ope n economies, which a re comm only found to h a ve a high tra de to GOP 

ra tio , a re indeed well integrated in to the world economy (Bussiere a nd 

Schnatz, 2006:26). Their findin g s hows that the compari son of a c tual a nd 

predicted tra de nows shows th a t for mos t country- pairs, the model 

successfully captures the evo lu t ion of bilateral t rade over time (Bussiere and 

Schna tz , 2006:26). 
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2.1.3 EVALUATION OF THE LITERATURE ON GRAVITY MODEL 

First, a ll stu dies which establish theoretical foundation for grav ity equation 

follow the a nalogy of Newton's universal law of gravity which s tates that the 

force of attraction between two bodies (say the earth and the sun) is directly 

proportiona l to the produ ct of their masses a nd inverse ly proportional to the 

square of the distance between them. In Newtonian (cIQssical) phys ics, this 

force of a Llraction is directed towards th e centre of the mass of the I·cspec ti ve 

bodies, i. e ., the fo rces act in opposite direc tion. Therefo re, the bodies a re 

always in equilibrium (the earth with less mass relative to the S1.1I1 rOlating 

mounel the s un wil h large r mass rel<1t ive to the earth) 81 a given distance. 

However , Anderson (1979); Oguledo and MacPhee (1994); Deardorff (1995); 

Baldwin and Taglioni (2006) establi sh theoretical foundation for gravity 

equation by cases with balanced trade conceptually similar to the equation 

in c lassical phys ics of the earth and the sun and then, they de rived gravity 

equation from expenditure function. 

In the Newtonian framework, the equilibriulll is established because of the 

gravit8lional force. But balanced tra de (equilibr iulll ) comes fi,·sl III 

establishing the theoretical foundation of gravity model. However, in the real 

worlel context, trade is not balanced. In formulating gravity model, probably 

th e best way could be to Illodel it for di sequilibriulll '''ld then expl<lill 

adj u stment mechanism towards equilib rium so that th e ana logy becomes 

more compatible to the Newtonian physics. However, owin g to the scope of 

this s tudy, we will not deal with this here. 
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Second, most of the theoretical underpinnings of gravity models of bilate ral 

trade a rc subJccted to estimation biases, the "medab". This is because in 

NeWlon 's law or gravity, the two forces are not ave raged; ra ther , thei r 

intcr:lC tion 11 1 o ppositc direc tion es ta blishes eq uili b rium. But in gravity 

m odel of bilateral trade, imports a nd expo rts are averaged without 

theo retical justification, hence the "silver medal mista ke" (see Appendix 2). 

Subramanian and Wei (2007) suggest that specification with imports is more 

close ly aligned to th eory as most theoretical underpinnings ge nera te 

predic tions for unila tera l trade. I agree with this suggestion in spec ifying my 

mod e l. Co nce rnin g the "gold medal mistake", the proble m of omitted variable 

hins is a general problenl in eCOll0l11Clrics ancl no t exce plional La gravity 

model. Thu s, it lI'ill be treated econ ome trica lly. The bronze medal mistake, 

which is associated to dellati on by US price index, wil l be offset by in c lusion 

of time dummies, see fo r instance I~o se (2000). 

Third , on th e empirical front , most of the researchers foll ow Anderson 

(1979), which is a c ross-sectional version. However , the traditional c ross­

section a pproach is affected by a severe problem of mi ss pecification. Matyas 

(1997) notes that the most na tural re presenta tion of bilateral trade nows is 

three-way s peci fi cation, with exporte r (local) country effect, importer (ta rget) 

cOllntry effect, and tim e (bu s ines s cyc le) effec t. Then , e liminating one of the 

three dim en s ions (tim e) implies that th e nalural representation of lime ­

averaged gravity model is a t\VO-way panel with (fixed o r rand om) exponcl· 

and importer effects. Since these a re th e mos t important dim en sions of 
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variations, OLS are very like ly to I'esult in inconsistent estimate (Egger, 

2002). 

Finaiiy, on the estimation issues, most of the empi rical researches (see for 

example, Eichengreen et ai, 2004 ; Greenway et ai, 2006; Bussiere a n d 

Sc hnatz, 2006 ) which examine the impact of the Asian drivel's on the 

exports of J\Si:111 cou ntic ~ lIsing gr'lvi! y model, ;ISSlllll(' positive v;11ll(, of 

tra de OO\V between pairs of coun tries. However, in practice missing values of 

trade Oo\Vs bet\Veen pairs of cou ntries is a common phenomen on. Ignoring 01' 

drupping miss ing values \Viii mean loss of information on the causes missing 

trade Oows. Un der this situation , the gravity model will underestimate 

potential imports and exports between trading partners. r· 

Therefore, the model whieh I am going to estim a te wil l be specified so th at 

the shortcomings of the earli e r researches wiii be minimized. Rega rding the 

missing values, I \ViiI employ the recent multiple imputation technique lor 

missing data proposed by King et 01 (2001). This algorithm is theoretically 

\\'e ll sound and superior to oth er approaches King e/. al (200 I). 

2.1.4 MODEL SPECIFICATION 

We have reviewed theo retical and empi rical resea rches on the application or 

the gl'avity equation. Methodologically, the use of gravity equation in 

evaluating the impact of the Asian drivers on the exports of other countries 

is found to be appropriate. Following our evaluat ion of existing researches 

and recen t developments in econometric estimation techniques, the gravity 

model to be estimated will be based on the following. 



Following Baldwin a nd Taglioni (2006) , Greenway et al (2006), Subramanian 

and Wie (2007), we use imports or cou ntry i (third market in this study) as 

th e dependent varia ble ra ther than average bilateral trade, whieh h as been 

used in ~ome ~tuclies (sec ror example Ro~e, 2002) . Thi~ avoids "the silV<.:r 

medal mistake". 

(i) We aclopt :1 vers ion or gl':lvity model suggested by Mi,ly:,s ( lCJR7, 

1998), Eggel' (2002), Egge r and prarrermayr (2003), the more general 

an d proper panel econometr ic specirication or the gravity equation 

will be a two-way error component model with exporter and bu siness 

cycle interaction e rrects. 

(ii ) To ensure the displacement efrect or Ch in a and India, we include 

China an d /or India's exports to the same destination market or the 

Arrican countries' exports as a n addition a l explanatory val-iable. 

Thl'rdorc , the gravity moclel with three rundclillental cieterminants or 

bilateral trade volume: (a) export supply, capl1.l1'ed by income a nd income per 

c:lpila or the exporting coun try; (b) import clcm:lIlcl C:lptllrccl by inCOlll<' :lI1(1 

in co me pcr capita or the importing country; and (c) resista n ce or attraction 

captured by geographical d istance a nd well known gravity dummies. The 

runciamental determinants or bilatera l trade in gravity equation, a ugmented 

with the loca l (exporter) country errect, a n d the time (business cycle' errect). 

More precisely, the benchmark specifica tion is or the rollowing rorm: 

111M" = jJ, + jJIIIlCh£I(P" + jJ:ln/NDEXPit + jJ4nCDP!\I£, + jJ, InCAPlvt, 

+ (J;fIlCDP\(', + jJ,JI1CtIP\(', + jJ-/nD/S{"" + jJSlll!1I,(!{~)", + jJ>,/3orc./er", 

+JJ/IICo",k"~!.;,,,.,. (i " ConKio", + (J12CiJ/oI7PfI + (h"n~>C'ornq)" (24) 

ia, 1 )v·f £1/1 
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Where, 

M", 

(,hEXPi' 

INDEX" 

GDPM" 

CAPMi' 

GDPXjf 

CAPXj, 

DIS,/:" 

A reap", 

J3un /erljl ~ 

ColonYij, ~ 

~ 

, \, 

,':'/1 
~ 

~ 

Imports of co untry i from the Afr ican country j at tim e t 

Exports of Chin a to third market i at tim e t 

Exports of India to third ma rke t i a t time t 

Real GOP of the importing country i a t time t 

Real per capita GOP of the importing country i at t ime t 

Real GOP of the exporting country j at time t 

Real pe r capita GOP of exporting coun try j at time t 

Distance betlVeen i and j at time t 

Product of country area s of cou ntry pairs i a nd j a time t 

Binmy dumJ1lY whic h is unity if i and j shtll 'c a ItlilcI 

border, zero otherwise a t lime t 

Binary dummy which is unity if i and j share common 

language zero otherwise at time t 

Binary dummy which IS unity if i and j were ever colon ies 

of post 1945 with same colonizer, ze ro otherwise a t time t 

Bin ary dummy which is unity if i ever co lonized j or vice­

ve rsa, zero oth erwise 

Importe r 's COITup t ion index at t im e t 

the exporter co un try effec t 

the time (bus iness cyc le effec t) 

IVhite noise disturbance term 

The value ad ded of this study is th e u se o f the model specifi ed in equation 

(2.4) which is theoretically sound specification of the g ravity model in 

eval uating the impact of the As ian drivers on the African manufa ctu rin g 

sec tor, 
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2.2 THE FLYING GEESE MODEL 

2 .2.1 THEORETICAL EXCURSION: THE FG THEORY 

The phrase "Oyin g-geese pattern of deve lopment" was coined originally by 

Kcll1ame Akamatsu in the 1930's (Akamatsu, 1935, 1937, ci: Kojima 2000) in 

Japanese. It is presented to world academia a fte r the war in 1961 and 1962 

in articles written in En glish (see for example , Kojima 2000; Ozawa 2001, 

Cu tler et 0/2003 and lite ratures c ited therein). 

Akamatsu's FO theorem has been theoretically expanded and e mpirically 

tested by his followers , as deta iled in Kojima (2000). Koj im a (2000) offers a 

co mprehensive review of the FO model, which recently h as been employed to 

('.'<pl'lin 111l' rapid economic g ro\V th ill Eas l Asia. 

Rana (1990) noted that the FO thcory or 'multiple catc h-up processes' 

explains recen t increase in econ om ic inte rd ependencc among the As ian and 

Pacific (AP) cou n tr ies as well as their emergence as important actors in the 

inte rnation al economy. Rana (1990) poin ted further that "according, to this 

process, late co mers successfully adopt a strategy of entering into secto rs in 

which they have a rising com parative advantage a nd import technology from 

i1 more matu re eco nomy whose a d van tage in that industry is decli ning". Th e 

lare r in turn invest in newer industl-ial projects Llsing morc adva nced 

technology and know-how in which Lhey have an innovalive edge (I~ana, 

1990:244). 

I\s Rami (1990) puts it , both the faclor endo\Vmen t and the nc\Vcr thcol-il'S or 

international trade inc lud ing thc product li fe-cycle theo ry s u pport this 

pa tte rn of development. Accord ing to the former theory, shifts take place as 
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endOWlllents change ane! impact on relaLive price, while III the laLer LllL'urJL':-:i 

production facilities for standardized products shift to late comers at the last 

stage of the product cycle. Such relocation occurs to take advantage of lown 

IVnges since production of standardized goods requires less skilled labour. 

Shifts in co mpara tive advantage are, however , not s mooth and could involve 

consider:lble f[·iclions 111 mljuslmenl. Prospects for tl1<' world ITilding 

envi ronment, trends in intra-industry trade, and clomestic policy ll1eilSU[TS 

cou ld also iniluence the timing of the shifts (Rana, 1990:244). 

According to Kojima (2000), the F'G pattern of development is a theory to 

explain a sequential development of manufacturing industries in developing 

economies. Kojima (2000) pointed out that The F'G model intends to explain 

the catching-up process of indu strialization in late comer economies of 

IVhich: (i) il basic IXltte rn, I.e., a simple industry grows tracing out the three 

successive curves of imporl , production , a nd export; <lnd (ii) a v<l rinnt 

paLLern in which industries are di ve rsified and upgraded from consumer 

goods to capital goods a nd/or from single to more sophistica ted products 

(I\ojima 200:376) . Akamatsll discovered these two patterns, which looked 

like a ilying geese [ormation, through statistical a nalys is o[ industrial 

development [n the prewar Japa nese economy. Kojima in troduced a 

theoretical model in which the accumula tion of physical and human capitals 

cause the economy to diversify first to a more capital-in tensive key 

industries and the n to rationalize them so as to adopt more efficient 

production methods. Such diversificalion/ralion;t1iziltion pilths nrc rl'pciltccl 

in moving the economy towards the higher stages of production and export. 
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I,ojima (2000) notcs that the regional transmiss ion of FG indus tr ialization 

has been faci li tated by the "pro-tra de-oriented 1'01" mechani s m through 

which a n inves ting coun try 's compa rative ly di sadva ntageous produ ction is 

tra n s mi tted onto a hos t country in such a way a s to s trength en the la tte r 's 

compa rat ive a dvan tage. Thi s ty pe of compara ti ve a dvan tage a u gmentatio n 

via 1'01 b rings about a n expansion of production a nd trade and results 111 

""Ol -Ied gm\Vth" in the I'cg iona l eco nomics involved (I(oj im<l , 2000::170). 

The \V ild -geese-Oying pattern of ind u s trial deve lo pm ent denotes the 

deve lopment a fter the less-adva nced country's economy en ters in to 

intel"l18tional economic rci<1tionships \V ith the 'j(.Iv<lnced countr ies" 

(Ak'lInatsu, 1962 : I J, c i: Koj ima, 2000). This mea ns that th e FG mock l ai ms 

a t a ddress ing the catching-up process of indus tri a li zation in developin g open 

economIes . 

Koj ima (2000) d irectly cited Aka matsu (196 1:208) a s "Although reference is 

m"c1c here simply to consu mcr goods a nd capit81 goods, there a re many 

k inds and qu al it ies of consum er goods and capital goods. Acco rdi ng ly, th e 

seq ue n tial phenomenon of import -ciomest ic production -cxpo rt (M -P-r-:) 

occu rs not only in connection with capital goods following co nsumer goods, 

bUI "Iso in the progression from crudc a nd simple: goocis Lo com plex and 

refined goods" 

Kojima (2000) furthe r quotes Akamatsu (1962: 17) "th e less-advanced 'wi ld ­

gee se' a re ch asing th ose ahead of the m , so me gra dua lly and othe rs ra pidly, 

fo ll o\Ving the course o f ind ustri a l deve lopme nt in a wild -geese-Oying pattern. 

The advanced "wi ld geese," which are in the lead Oyin g onward, increasingly 



::lchieving technological innovations and tryin g to maintain a certain distrlllce 

o f heterogeneous (or dissimilar) difference from less-advanced 'wild geese' . 

Ozawa (2001) pointed out the follow ing three points about FC: (i) that the FC 

model of ca tch-up gro\Vth, though instrumental in depicting the esse ntia l 

features of latecome l's' ( notably Japan's) industrial upgrading and As ia's 

export-led growth, lws so far ncglected its fillallci~tl "nel/or institution,tl 

dimensions; ( ii) that the su ccess of Japan's FC growth derives critically from 

a special set of institutional ar rangemen t that was created in the early post 

war per iod; and (iii) that Japan's present fin a ncial mess is pa radoxica lly the 

very vicissitudinary outcome of such an FG-specific regime. 

Ozawa (2001) noted Akamatsu as among the very first to recognize the 

economic significance of FG paradigm. Ozawa (2001) quotes Akamatsu 

(1962: 1) as \Vriting "the alignment from advanced nations to backward 

nations accordin g to their stages of growth" (Ozawa, 2001:472). It is 

impossible to study the economic growth of developing countries in modern 

limes withollt considering the mulual inleracl.ions (emphasis original) 

bct\\'cen these economies and those of the advanced countries". Uzawa 

(2001) pointed au t that Akamatsu did not leave any formalized theoretical 

model to explain h is ideas. According to Ozawa (2001), the FG analogy came 

from Akamatsu's empirical findings of the "import -> dom estic 

production - >export (M-P-E)" pattern of sequential growth in some pre-war 

Japanese industries such as textile, which Akamatsu identified as the basic 

FC pattern. Furthermore, Ozawa (2001) noted that in essen ce, what 

Akamatsu had in mind \Vas an evolutionary model of sequential catch-up 



through teacher-learner re lations among nations in the stages of industrial 

u pgrading. It was a mod el of derived economic devel opment vi a-c umulative 

lea rn in g in a la te comer n ation (Ozawa, 2001:472) . 

Cu tler e l a l (2003:36) note that the nying-geese (FG) th eory of sequential 

eco nomic deve lopme nt in a group of inte ractive economies led by a lead ­

goose nati on has been referred to in both academic and the news medi:l . 

Dowling a nd Chea ng (2 000) argue that the nying-geese theory of general 

prin c ipl e of development is similar to that of the "produ c t cycle" theory , 

deve lo ped by Ve rnon (1966). They further poinLed out th at key diffe rence 

bel ween the t\l'O th eories is the perspec tive t:lk('n. "I' rod ucl cycle" Ilw()ry 

takes th e perspec tive of the developed countries. It describes how a new 

product is invented a nd developed from its infa nt stage to exporting stage 

and finall y to decl ining stage (Dowling and Ch eang, 2000:446). O n th e other 

hand, th e "nying geese" mode l takes the pe rs pec tive of deve loping country . It 

describes how a new product is introduced to the less developed countries 

via imports (this stage s h ould correspond to the exporting stage of the 

"product cycle" theory), a nd how the less develo ped countries acquire the 

necessa ry production techn iq u es and become ex porters (thi s stage s hould 

correspond to the declining sta ge of th e "product cycle" theory). 

O ne of the issu es to be addressed in thi s stu dy is, th e refore, the implicat ion 

of the FG theory for Africa. Mo re speci fi ca lly. the FG theory wi ll be emplovcci 

as fra mework to assess if the re can be a I)ax China und India -led mf\c ro-

cluste ring in FG-style catch-up in Africa as Pax Ameri ca na-led mac ro­

cluste ring ha s resulted in FG-style catch-up in Eas t Asia. 
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2 .2 .2 COMPARATIVE ADVANTAGE , THE RCA INDEX AND 

S PEARMAN'S RANK CORRELATION 

Comparative advantage is a concept defined in term of relative autarkic 

prices. As pre-trade data a l'c no t observablc in the rea l wo rld , the test of 

comparat ive advantage thus will have to be conducted indirectly by using 

proxies such as the revealed compara ti ve advantage indices (Dowlin g a nd 

Chca n g, 2000:450). 

As Mahmood (2001), puts it, compa rative advan tage in a panicular 

commodity by a cou n try is in the true sense difficult if not impossible to 

measure du e to fa ctor as well as product ma rket di s tortion s. Balassa (1965) 

as c ited by Mahmood (2001) approximated the comparative advantage 

co nccpt in a n indirect way by using post-tra de data that manifests both 

post- trad e relative prices a nd prevai ling factor as well as produ ct m arke t 

ciistortions (Ma hm ood , 200 1) . 

According to Balassa (1965, Cl: Mahmood, 2001) a nd Balassa (1979), 

co mpa ra tive acl vantage is revealed in relativelv high shares of export markets 

(M'lhm oocl, 200 1). HOlVever , to evaluate whal is low, Balassa (1965, ei : 

Mahmood, 2001) and Balassa (1979) ca lled for these shares to be compared 

10 somc average. In other wo rds thc dala has to be llol'lll,i1ized f(JI' 

comparison purposes. Defined a s su ch , th e RCA index compares a country's 

wo rld export share of total wo rld expo rts (Mahmood, 2001). If a country's 

s hare of world export of a particu la r com modity is greate r than the country's 

s hare of world export s of a ll commodities, the RCAI wi ll be greate r than on e 

(sec for example, Lutz 1987; Rana 1990; Dowling a nd Cheang 2000; 



Mahmood 200 I). Tlw r<CAI of count ry i in industry a , deve loped by BRlassa 

( l'ol t)5, c i: I,a na 1990; Mah mood 2001) and litcraturcs c itcd the re in as: 

. \. " 
IIC. II,: = -,-,-.,----""­.1': 

Where , 

/Ie '.11 ' 
" 

. \',,' 

\" . , 

r " . , 

. \'," 

= 

= 

(2 .5) 

Revealed comparative a dva ntage index of cou ntry i in 

commodity a 

value of exports of commodity a by country i 

va lu e of to w l exports by co untry i 

v;l lu c of \Vorld cxports of commoditv;1 

value of to tal worlel exports 

According to equ a tion (2 .5), country i exhibits revealed comparative 

a dva ntage o r has greate r specialization in the export of com modity D, than 

the world as a whole if RCAI,: > J . In other words, a country has revealed 

co mparative advan tage on ly in those products for which its ma rket sha re of 

world exports is above its average share of 1V0rid exports (Mahmood , 200 I). 

In th e present c lim ate of trad e liberalization , a nd in the comext o f this study, 

an imponant question is IVha t 1V0uid be the ex tent of competition o r 

co mplementarity in world export market between Africa on the ha nd and 

C hina and India on the o the r? The degree and nature of export specia li zation 

associat ion between Africa and the Asi a n dri ve rs is thu s evaluated by 
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estimating th e Spearman's Rank Correlation (SRC) coeffic ie nts of RCAI 

between the As ian d rivers and Africa in the world ma rke t of manufacturing 

products. The SRC coeffic ient is widely used to a n a lyze the degree of 

a ssociat ion between two varia bles. The SRC is given by (see fo r example, 

Dowling a nd Cheang 2000 ; Mahmood 2001): 

o \' 
Sf« . = I - --;--- " /) 

S(V' !)f-: "' ", 

Where, 

SII( . th e Spea rman's Rank Corre lation Coe ffi cient 

(2.6) 

.\. the number o f observations or produc t group catego l·ies 

the difference between any pair of RCAI ra nkin g of two coun tries 

In the present co ntext , the S RC compa res the rankin g of two se ts of RCAI by 

lak ing the diffe rences of ranks, squaring th e se differences and th e n adding, 

a nci finally manipulating the meas ure so that its value will be + 1 whenever 

the re is a pe r fect positive a ssociation between two se r ies of RCAI (see for 

exa mple , Lutz 1987; Ra na 1990; Dowling and Cheang 2000; Mahmood 

2000) . 

2 .2.3 EMPIRICAL TESTS AND EVIDENCES OF THE FG THEORY 

The well known formal tes ts o f th e nyi ng-geese theory nre clue to Lu tz (1987); 

Rana (J990); Dowling ancl Chcang (2000); Cutler el al (2003). 

Lutz (1987) amdysed whethu there 8clu;1ily we re sh it s in co m pnr,l\ ive 

8c1vantage from the NICs to other c1eveloping states for selected 

manufactures between 1968 a nd 1982. The m a nufacturers included in the 



analysis were selected from the three-digit SITe system used by tile United 

Nations (1974; 1978; 1980; 1983) and SITC 65 (textiles). 

Lutz (1987) concluded that, overal l, the analysis provided very little eviden ce 

thaL there actually had been shifts in comparative adva ntage from the NICs 

to the other developing coun tries. The findings of Lutz (1987) was that 111 

ex ports for selected three-digit product categories fO I' manufacturers of 

sixteen cou ntries from 1 Y(1) to I Y7b and from I Y76 to I YI):Z, however, 

indica ted th[lt such shifts have not nccurrl'd. Howl'ver , thue W'IS ev idence 

that such shift were occurring between developed states a nd thc NICs. O ne 

possible exception of thi s pattern m ight have been Mexico (Lutz, 1987:351). 

Rana (1990) questions whether the evolving trade patterns of the Asian and 

Pacific (AP) cou ntries during the 1965-1984 support the shifting comparative 

advantage hypothesis. Rana (1990) analyzes the changes in the pattern of 

co mparative advantage for the en tire group of 14 AP countries by estimating 

the spea rm an's rank correlation coefficient between the RCA vectors for 

v'lrious time periods. The finding is that , the World Export :Share (W IO:S) 

measure, the Spearman's rank correlation is IOlVer (0.295) in the case of 

Singapore and hi gher (0.779) in th e case of Western Samoa. This suggests 

tha t in the period 1965-1984, the pa ttern of com parative advan tage cha nged 

most significantlv in the case of Singapore and the least in the case of 

Western Samoa. The Export Import Ratio (EIR) measure also indicates a 

similar ranking (Rana, 1990:247) . 

Rana (1990) summ8l"izes his four major findings as follows: 
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1. The pal.lcm of rcvccl 1ed compa rative a dVani:1 gc of th e N[Es (excep l [[ong 

[\ong) and the ASEANA countries (except [ncion esia) chan gt'd 

s ignifican tly du ring the period 1965-1984. Because these co untries 

gained comparative advantage in exporting several labou r intensive a nd 

moderately ca pita[ - And ski ll -intensive items. S u ch changes , however, 

di d not genera lly occur in the case of South Asian and South Pac ific 

countries. 

2. [n the case of the N[Es and many of the ASEAN-4 countries, the changes 

in com parat ive advan tages were "beneficial" in the sense that the ga in s 

occu rred in commod itie s fo r whieh world demand was growing rci<ltive[y 

fast. [n the cases of most of the South Asian a nd Sou th Pacific 

countries , however , the changes were noL (' benefi cial. )) 

3. Contrary to the findings of Lutz (1987), re latively strong evidence 

cons istent with the FG patte rn of development co uld be obtained during 

the post- 1973 period among the countries comprisin g the East Asian 

Industrial Bell (that is, comparative adva ntage in ce r ta in types of 

manufactured goods had shifted from Japan to the NIEs a nd from both 

Japan and NIEs to the ASEAN-4 coun tries). 

-L In addition, by using the composition of manufa ctured exports of the 

N[ Es as a benchma l'k, several findings relating to the industrialization 

[eve ls of other AP developing countries were obtained. 

Dowlin g and Cheang (2000) exam ined whether the evo lvin g t ra de <wd FDI 

patterns of the Asian economies su pport the FG pallem of developm ent. The 

au thors ut ilized the expor t data prepared by the Centr e for Strategic 
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Economic Studies, Technology University of VictoriA , AustTilli A. The study 

period covers 1970-1995. Dowling and Cheang (2000) identified shifts 111 

comparative advantage in d ifferent technologica l groups instead of In 

individual industries. This will be more convin cing test of the RCA accord ing 

to Dowling and Cheang (2000). By analysing spearman's rank correlation 

between RCA vectors, the authors concluded that 

1. The patte rn of RCA for the NIEs a nd ASEAN-4 suggested that theses 

econ om ies have undergone subs ta ntia l structural change during th e 

period 1970 to 1995. 

2. There \VilS support for the F'G pm8Cligm fOI' the periocl 1970 to 1 c)9:i. 

Economic development did in deed trickle down from Japan to the NIEs 

and ASEAN-4. Comparative advantages also shifted from th e NIEs to 

ASEAN-4 in 1985 to 1995. 

2 .2.4 EVALUATION OF THE LITERATURE ON FG THEORY AND 

ITS IMPLICATION FOR AFRICA 

Rese8rches on the FG model of in dustria l developm e n t do not pmvide or at 

least remai n s ilen t on different issues li sted below. One could ra ise following 

issues on the theory. 

(i) The impact o f importe d goods on lo cal m a nufacturers : 

The model does not provide any explanation on the effec t of impor ted goods 

011 local manufacturers. Suppose local consumers turn to imported goods 

due to prefe rence changes. This may end up with a displacement of local 

~l 
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firms from the market. If imported goods monopolize the local market, then 

it is not c lear how the local firms can move to the next technology ladder. 

(i) Expansion of production chain is common rather tha n relocation: 

In the rea l world, firms in the deve loped nations expa nd their p roduction to 

explo it economies of scale and scope rath er than relocating the production 

and marketing activities. Commodities arc created th rough integratiun of 

production processes performed in a mUltiplicity of national te lT ito rics. 

Whether any given territory is included in global production networks or 

excluded from them depends up on the decision of private actors . States can 

try to make their territories attractive, but they cannot dictate the structure 

of goods production network (I(asahara , 2004) . 

(iii) Linear hierarc hy and Stability of the model: 

In market based competition, the stability of the regional hierarchy may have 

much to do with competition among firms. Between domestic producers and 

foreign investors, the relations are often in the forms of "negotiated 

con fron La tion s" (I\rcncl b , 1997) rClther than "c irculating or ['(;cycl ing 

co mparative advantages" (Ozawa, 1995) both c ited in (Kasahara, 2004). 

Therel'o re, regional hierarchie s may not be linear in trend as predicted by the 

FG parad igm . 

The li terature on the FG theory is related to this study in three ways. The 

theory will serve as a framework of analysis to address the questions: Ii) 

whether there is evidence of industri al development through shift.ing 

comparative advantage in African clothing a nd accessories manufacturing; 

and (ii) whether there is a sh ift in compara tive advantage from China and 



India to Africa in clothing and accessories manufacturing; and (Iii) whether 

this is beneficial to Afri ca . 

We will estimate the SRC between RCAI vectors of the 13 African countries 

in the sample and the Asian drivers for the period 1995-2004 for the 

commodity under discussion. Then , the s ign and magnitude of the SRC will 

give us an implication for shifting com parat ive advan tage between the 

African exporters of clothing and accessories. Co nsidering China and India 

as rcfe l·ences in exporting clothing and accessories, the SRC on RCAI vectors 

of the 13 African countries will be compared with those of China and India. 

The sign and magnitude of the SRC will answer the question of whethel· 

comparative a dvantage has been shifting from the Asian drivers to Africa (see 

detail in section 3.2 of ch apter 3 ). 



CHAPTER 3: MODEL SPECIFICATION ISSUES AND 

ESTIMATION RESULTS 

In th is chapter , specification, estimation issues and analysis of the models 

pr('~entcd in the previous cha pter will be di~cus~cd. Morc specifically, the 

benchmark model specified in equation (2.4) a nd the spearman 's rank 

correlation coefficient in equation (2.5) will be estimated. Section 3.1 will 

deal with the estimation of the gravity model wh ile section 3 .2 contains 

,·csults of SRC for testing the FC theory. 

3.1 ESTIMATING THE GRAVITY MODEL 

3.1.1 THE MODEL 

We es timate the fo llowing benchma rk model: 

/IIM" = jJo + j]'/IIO!E)m, + jJ!/n/NDE-'(Pil + jJ;/IIGDPM, + jJ" /nO IPiV/" 

+ jJ5/IICDP;':', + jJ'./IICAPX" + jJ 7/IID/ST." + jJ"/IIArecq.J'I' I jJ"Borc/m" 

-I- jJ iII((J/I1!Ollg", -I- jJ " COIlic/O" , -I- jJI2 Cu/OIlY'I' + jJl.;/l/fJCWr/q)n 

+0 1 + )v + £ 1/1 

V;rr i;dJ\cs are as defined in c haptcr 2 . 

3.1.2 DATA 

3.1.2.1 AFRICAN EXPORTERS AND THE THIRD MARKET 

(3.1) 

African exporting countries in this study arc dcterln ined based on Ihe 

principle that, the smaller the popul atio n, the bigger the sa mplin g mlio hAS 

to be for an accurate sample (i .e., one with a high probability of yie lding the 

sam(' ,·csults as the entire population) is applied. The commonly accepted 

approach is that for a small population (under 1000). a researcher needs a 

l<r rge SAmpling ratio (about 30%). Alemaychu (2002:332-:1:13) on the basis of 
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th e ECA de finiti on has class ified the African cou ntries in to three regions as 

East and Southern Africa (ESA), North Africa (NA) and West Africa (WA) and 

Ce ntral Africa {CAl. Taking the sample from each group is justified s ince this 

will avoid the problem of non-representativeness. Neverthe less, if I proceed 

\\'ith a simple I'a ne!om sampling, I may e nd up with a ll samples from a 

particular region say Eas t and Southern Africa. Howeve r , the histor-ical , 

cul tural and economic set up of Eastern a nd Southern Africa is not s imilar 

j :..,.~. , , 
[; -

to the rem a ining regions. On the bas is of the above- mentio ned classification, r 

13 countri es a re selected from 52 African countries (see a lso section 1.5.2 in 

chapter 1). Before ta king the sample , countries for which data was not 

ava il able in SITC Rev.3 in the s tudy period a re excluded. From ea ch 

cla s sification, sample s ize is determined proportionally. Finally, tota l of 13 

coun tries a re se lected from each grou p usin g probability sampling. The 13 

cou ntries In this stu dy COLint 25°;;, of the African cou ntries (in terms 

number) . In terms of thei r trade in the SITC Rev.3, accord ing to the data 

fl'om UN Comtrae!e, they constitu te 73% of the African export of clothing a nd 

accesso ries c lassified unde r SITC Rev.3 durin g the study period. Th erefore, 

th e selected coun tries ca n be cons id ered to represen t Afl'i ca well for this 

study . The United Nations Commodity Trade Statistics provides th e majol' 

importers of clo thing a nd accessones from each of the selected African 

exporters. Therefore, the major importers of clothing and accessones are 

taken as third market. One woule! expect 13 countri es to be in th e thire! 

ma rket. However , Fra n ce a nd USA happen ed to be major common importers 

of Clothing a nd accessories from seve n and two African cou ntries in th e 
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sample res pective ly. Therefore including Prance and USA, there a re 6 

countries in the third market (see Appendix 3 for detail). 

3.1.2 .2 SELECTION OF THE COMMODITY TO BE STUDIED 

A Labor-intensive commodity is selected for this study. The reason for such 

commodity is the fact that Africa is labor-abundant and is facing competition 

from China and India in labor-intensive manufactures on the thir'd ma rket. 

Owns and Woods (1997) and Cutler et al (2003) in clude clothing a nd 

accessories in la bor-intensive classifi ca tion. [n relation to our gravity m odel, 

the selection of clothing and accessories as specific commodity is true 

because the data uscd in most empirical estimation are in aggr'Cgatc form 

IVhile specification in (1\ [.6') requires disaggregated data , (see for example 

Ogu[edo and MacPhee, 1994: 113). The United Nations Commodi ty Trade 

Statistics Database class ifies this under different ranges such as SITC Rev.l, 

S ITC Rev.2 , SITC Rev. 3 a nd more recently HS1996 and HS2002. 

In ge ncral , the rul e in using a given class ifi cat ion is to use o[der 

class ifi ca tions such as S[TC Rev.1 and sITe Rev.2 to obtain long time serie s 

and use recent classifications like HS2002 and HS1 996 for more de tailed 

information. 

The drawback of u se of SITC Rev.1 is that a lot of modern technology was 

not available at the time of the introduction of this classification (around 

1960). The newer classifications (like HS2002) will have more clearly defined 

commodities, but have been in use on ly recently, which means that only a 

few years of da ta can be found for that classifica tion . 



Ilowever, S ITC Rev.3 is taken for our purpose. The reason for using SITe 

Rev.3 is that it was put in to use sll1ce 1990. Since then many countries 

started to report using this classification. This allows the use of time series 

data and technological e mbodiment for the commodity in question. 

3.1.2.3 DATA SOURCE 

The trade now data is obtained from the Uni ted Nations Commod ity Trade 

Stati s tics Database (UN com trade) a nd IMF's DOTS while the in co me 

variables are from the World Development Indicators (WDI). The usual 

gravity variables a nd dummies (distance, common border, and comm on 

language) a re taken from Professor Robert Feenstra's Web site and Encarta 

[ncyclopedia 2007. The study covers the period 1995 to 2005; the rationale 

for selecting this period is that data on the selected commodity classification 

is reasonably available for countries in the sample and study period. 

Real GOP and GOP per capita are in consta nt 2000 U.S. dollars. Imports and 

exports are denated by U.S CPI (2000; 100). This is because the va lues of 

tracJe nows from IMF's Direction of Trade Statistics and United Nat ions 

Co mmodity Statistics data base are given in current U.S. dollars. 

3 . 1.2.4 DEALING WITH MISSING VALUES 

A number of questions remain to be answered ,-egarding the estimation of 

the gravity equation of tracJe nows. One of these is how to deal with missing 

values . The standard gravity model cannot eas ily deal with missing values. 

This has resulted in a widespread practice in the literature to drop missing 

val ues in the analysis of bilateral trade . However, missing observations 
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contain important information for understanding the patterns of bilateral 

trade, and should not be discarded a priori (Linders and Groot, 2006). 

In our data set, some dependent variable values are missing. Disregarding 

missing values can bias empirica l res ults. Om itting m issing values of 

observations implies we loose information on the causes of very low trade 

(Lindcrs and Groot, 2006). 

Sevcral approaches have been suggested in the literature to address this 

problem. The approach I adopted here is that of King (1995), King el al 

(2000) and King et al (2001). King et al (2001) in particular note that 

multiple imputation is a superior approach to the problem of missing data 

scattered through one's explanatory and dependent variable than the 

mcthods cu rrently used in app lied analysis . King et al (2001) noted as "we 

adopt an algo rithm a nd use it to implement a general-purpose multiple 

imputation model for missing data. This algorithm is considerably faster and 

easier to use than the lead ing method recommended in the statistics 

t i lera tu re". 

According to King et 01 (2001), a multiple imputation involves imputing m 

values for each missing item and creati ng m com pleted data sets. Across 

these completed data sets, the observed values are the same but missing 

values are filled with different imputations to reflect uncertainty levels. Th at 

is, for the missing cells, the model predicts well, variations across the 

imputations a re small. Analysts can then conveniently apply the statistical 

method they wou ld have used if there were no missing values to each of the 

m data sets, and m can be as small as 5 or 1.0 (King et ai, 2001 :53). 
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The procedmc outlined by (King et ai, 2001) is: first quantity of interest, Q , 

such as a univariate mean, regression coeffi c ient, predicted probab ility or 

first difference in each data set, j U=1,2, ... ,m). The overa ll point estima te X 

of Q is 

/ III 

X =- Lqi 
111 i=1 

(3.2) 

Following this procedw·e and using Ameliaview mUltiple imputation software 

deve loped by King and for j=5, values for the missing data are imputed. Then 

for each j imputed data set, only the one with minimum standard deviation 

is used for our a na lys is. 

3.1.3 DATA EXPLORATION 

Estimation of econometric model requires a pnor knowledge about the 

st<1l isli('a l characte risti cs of the d ata set that is facing th e model. In 

technical terms, it is essential to explore our data. Alemayehu et al (2005) 

note data exploration as a pre-requisite for good model fo rmulation. 

Alemayehu et al (2005 : 10) reasoned out the importance of data explol·ation 

as "on e ha s to knoll' the pattern of the data in order to give it a ma thematical 

form i.e. , to m odel it". According to these authors data exploration and 

infe re nce comprises three major techniques: graph ical inspection and 

summary statistics, data tra nsforma tion, and diagnostic a n alysis. Following 

Alemayehu et al (2005), we proceed to explore our data using the firs t two 

tech niques in the next sec tion while the diagnostic analys is will be contained 

under the es timation fram ework. 



3.1.3.1 GRAPHICAL INSPECTION, SUMMARY STATISTICS AND 

DISTRIBUTIONAL TESTS OF THE DATA 

Gra phica l inspection provides us with quick information about the behavior 

and distribution of our variables over time. Under graphical in s pec tion, we 

will employ s ca tter plot to investigate how the major gravity variables in 

equation (3.1) a re distributed. Figures (1 to 5) show two dimens iona l. scatter 

plots for the major variables in level s. 

Looking at the two di mensional scatter plots of each va riable, we note the 

following. Real imports by the third market are highly concentrated near zero 

while the peaks are highly di spe rsed. Furthermore , the.: intensily ()f I Ill' luw 

co ncentration a round zero is very high in the middle of the study period (see 

Fig.I). Rea l exports of China and India to the third ma rket are shown in 

Fig.2 and Fig.3 respective ly. Real exports by Chi na are relatively more 

uniformly distributed and rising relatively faster than that of India which IS 

more concentrated around zero a nd middle values in the study period. 

I<cal OOPs of importers are scattered uniformly (see Fig 4) while those of 

exporters a re highly concentrated around zero with dispersed peaks (see 

Fig.5). This is probably due to the fac i that most of the third market 

countries are from OCs (relative ly homogenous economies) when measured 

in weighted economic size while exporters are African countries at different 

level of economic growth (for example South Africa a l high leve l of cconomic 

growth and Lesotho and Niger a re at low level of economic growth) . 

The summary statistics contains important information about a ll variables . 

The Summary statistics for level variables are reported in Tablel. For 
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example, among the variables, the real imports have means and s ta nd a rd 

deviation of 23 and 125 million dollars respectively with the coeffic ie nt of 

variation of 5.434 s h owing the highest degree of va riability among the 

variables. This is probably because the importing countries considered in the 

sample as the third markets include developed (France, United S tates , and 

United Kingdom) and developing countries from Africa (N igeria, Uganda and 

Zimbabwe). Hence one would expec t high imports for the d eveloped 

countries and low imports in value terms for the developing countries which 

led to hi gh degree of variability. In the level variables, the GOP per capita of 

importing countries has the lowest degree of variability of l.01l with mean 

and standard deviation of 135 15.67 and 13672 .66 USO respectively. 

S tatistica l distributions of variables are very impol·tant in testing hypotheses 

<!flc r running regression. The degree of Skewness ilnd Kurtosis give very 

importallt infol·mation about distribution of sample point or residuals after 

running regression. In this regard, real imports have skewness and kurtosis 

of 7.556 and 62 .689 respectively implying posi ti vely skewed and leptokurtic 

(lucks kurtosis) distribution. The aforementioned summary shows, in level, 

real imports by the third market exhibits high degree of variabi lity and 

asymmetri c distribution . 

However , GOP per capita of the th ird market countries shows evidence of 

normality with a skewness of 0.248 (which is less than 1) and with an excess 

kurtosis of l. 385. All other level variables exh ibit variability and 

distributional characteristics somewhere between those of real imports and 
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GOP per capita of th e importing countries (see table I in Appendix 3 for 

detail). 

The question of whether the samples of the variables specified in equation 

(3.1) are drawn from a population with normal distribution is addressed by 

investigating the statistical distribution of major gravity variables using box 

p lol :-mel lilt' ,j:lrqllc -F3cJ"<1 (,Hi) Icst for nOI·m:Iiitv. 

Fig 6 s hows the box plot for the level variables. All leve l var iables exhibit 

non -n orm al di stribution. However, real GOP of the third marke t countr ies 

seem to have been drawn from near normal distribution . 

The JB tes t for normality is due Jarque a nd Bera (1980,1981 and 1987). In 

statistics, the test is a goodness-of-fit measu re of departure from normality . 

It is based on the sample kurtos is and skewness. 

,Jarque anci Bera (1980, 1987) used the Lagrange Multiplier procedure to 

dCl"ive effiCient joint tests for residu a l normality, homoskeda st icity and sCI"ia l 

independence. The test statistic is given by Jarque and Bera (1987) as: 

LM=N[bl + (b!-JJ'] 
6 24 (3.3 ) 

Where , b l and b2 are measures of sample skewness and kurtosis coefficient 

respectively, N is sample s ize . Jarque and Bera (1987) showed that the LM 

as asymptotically distributed as X 22 and a test based on equation (3.3) is 

locally powerful. 

The null is a joint hypothesis of both the s kewness and excess kurtosis to be 

zero. 



//,,: /" II 'Inc! /" 

And the alternative hypothesis is 

//1: // " is not true. 

The null hypothesis is rejected if the calculated s tatistic is greate r than the 

appropriate s ign ificance point of X2 2. 

The .f8 test result for the level variables is shown in table 3 of appendix 3 . 

Bnsec! on J8 statistic , except for the product of the areas between importe rs 

and exporters, the computed values of the LM statistics is grater than the 

theoret ical value of 5.99 at 1%. Thus, we fa il to acce pt the null hypothes is 

for normality. Therefore, the followin g subsection will discuss the way out of 

this prubl e m. 

3,1.3.2 DATA TRANSFORMATION 

The standa rd solution to this problem IS to transform the data. 

Transformation could be differencing the variables or logarithmic 

transfol'l11ation. But, logarithmic transformation is the most re levant to this 

study because the estim able form of the gravity model is specified in 

logari thm of each variable. 

The two-dimensional scatter plot for log-transformed variables is given from 

(Figu res 6-1 1). From the scatter plots we note that the log-transformed 

variab les exhibit near normal distribution. Also, Fig 12 shows the box plo t 

g raph for the log-transformed variables. We note that most of the variab les 

exhibit relat ive ly near normality. 
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We al so note from the summary statistics (see tab le 2) of the log­

transformed variables that mos t of the variables exhibit less va riab ility and 

evid en ce for a nea r n ormal distribution. For example, the log transformed 

real imports show varia bility of 0.714 with mean and standard deviation of 

7.456 and 5 .330 respectively . Skewness a nd kurtosis appeared to be 0.7450 

unci 2 .604 res pcctively. Thc log- lrnnsfol'mecl ClDPs of importc rs , ClDP pC'!' 

capita of importing countries, China 's and India's export to the third ma rket 

a nd th e dista nces s how negatively skewed but very close to norma l 

distribution, In terms of kurtosis all the log transformed variables exhibit a 

positive excess kurtosis. Th e JB-statistic is also s hown in table 4 . The 

computed test s tatis ti cs have now improved, 

In su m , from ou r data exploration using graphical and summary statistics , 

box plots ancl ,JB test, all gavc us consis tent rcsu lt tha t level v<1lucs of the 

variables exhibit morc variab ility a nd deviate more from the n ormal 

dist ribution than their level va lu es where as their logarithmic trililsformed 

counter parts exhibit le ss variability and statistically closer to normal ­

distribution, Thus, we estimate our m od el u s ing log-transformed values for 

the variables discussed, This will enable us to base our tcst a nd 

interpretation of esti mated pa ram ete rs on the usual econom etri c 

assumptions, 

3. 1 .4 ESTIMATION FRAMEWORK: DIAGNOSTI CS AND 

ESTIMATION PROCEDURE 

Our objective in th is s ection is to test the hypothesi s th a t China and India 's 

exports of clothin g a nd accesso ries crowd out Afri ca's exports from the third 



111:1I"k('1. To do Ihis , first we need to ca rryout som e diagnos tic te s ts to 

exam ine which estimation technique fits the model and the da ta well. 

Our da ta is constru cted from 6 importers (third market countries), 13 

expo rte rs a nd 11 years. Despi te num erous advantages of th e use of panel 

data , its estimation requires statistical justification. Thus the estimation 

s tar ts with several tests which a llow u~ to dec ide whe the r fi xed effc(' t , 

rand om effect or simple O LS should be preferred. 

Stepl. Testing for fIxed effects: Owin g to country s pC'cifi('-dff' c ts an d ye8 r-

specific e ffects in the data, we perform fixed- effects test. Towards that end 

an F-test is a pplied on es timation res ul ts from the fixed mod e l. Thi s a nswers 

the qu es tion of whether to use fixed effect or pooled OLS. Following Baltagi 

(200 1), we test for the joint s ignificance of th e country specific and bu siness 

cycle (time-specific) dummy variables in equation (3.1). The null and 

alte rnative hypotheses are: 

1/" a :::: a ; :::: .... a u :::: {J a nd AI'!'J~:::: AI<I% _ AI'."J7:::: . ... A ~III)<':::: () 

and 

/I , there are COWllIy alld time specific effects 

In the F-test, the restric ted res idual sum of square s (RRSS) is that of pooled 

OLS and the unrestri cted residu a l sum of squares (URSS) is that from the 

within regression. The F-statistic is given by Baltagi (20 01:30) a s : 

(RRSS - URSS) 
( N + T - 2) 

URSS .rv .. F 1C.\' + I - !J.I .I' -/W/- /) - "1 (3 .4) 

((N - I)(T -I)- K ) 
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The computed va lu e, 2.56 is gre8ter than the criti cal value wh ich is l.30 and 

lhe p-va lue is zero at 5%. Hence, we fail to accept the null hypothesi s, 

meaning th ere are in deed country and time specific effects in ou r data (see 

lhe lest resu lt in table 5 of Appendix 3). 

Step 2. Tests for poolability: Whenever one has a large panel data, it is 

always tempting to estimate without examining whether the data arc 

poolable or not. In this regard, Matyas (1998) notes that it is very im portant 

to test whether the slope paramete rs are the same for all countries in the 

sample period. While th is has been ma in tained hypothesis in a ll previous 

applications in gravity model , none of the resea rchers bOlhered to actua lly 

lest it (Matyas, 1998). When a li near regreSSIOn IS used to represent an 

economic relationship, the question often arises as to whether the 

,·elationship ,·emall1s stable within two periods of time , or whether the 

relationship holds for two different grou ps of ecunomic units (Chow, l Y60). 

The question of whether to pool the data or not naturally arises with panel 

d8t8 (Baltagi, 200] :50). This question asks if slopes are the same across 

gruups or over tim e . For across groups, the null and the alternative 

hypo thesis of th e poolabil ity test is respec ti ve ly: 

II .. (J,I = (h for i = I.l ..... Nand 

II I H.. is n ot t rue 

MalY£lS (1998) gives the F-stalist ic as 

(3.5) 

11'[(11' -I)T - K] 
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Whe re ,',' is the residu<ll sum of squ a res fl"Om the pouleci regress ion 

cons isting of the six countries regarded as third market and i>,'(', is the 

sum of the residual sums of squares from each third m<lrket. If the null 

hy pothes is is rejected, the panel data a rc not poolable. The computed 

F-statistic is 1.14 which is less than the theoretical value of 1.30 at 5 %, So , 

lVe fail to reject the null hypothes is. Therefore, we give preference to pooleci 

panel estimation , 

Step 3. Hausman Specification Test 

Since poolability test suggests that panel estimation should be preferred , the 

Hausman specification lest is applied to discriminate between fixed and 

random e ffec t estimation of the pa nel data. 

H'ILlSlll'lll 'Ind T'IVlol' (19S 1) noted thn! 'In importnn! iJenefit from pooling 

I imc-scrics and cross-sec tion data is th e ability to control for individual ­

specific effects, possibly unobservable , which may be cO ITe lated with the 

other in cluded variables in the specification of an economic relation. 

Analysis of cross-section data alone can neither identify nor contro l for such 

individual effect (Hausman and Taylor, 1981: 1377). The authors further 

noted that a crucial assu mption of th e cross-section specification is that th c 

co nditional expect<ltion of the di s turbances given knowledge of explanatory 

va l'iables is zero. An extreme ly useful properly of pan el data is that by 

follolVing the cross-section panel over time, we ca n lest this assum ption. 

Moreover, the fact that the within, between , and GLS estimators are affected 

bv thc failure of this assumption, suggests th at lVe may base a tes t of it on 

functions of these statistics (Hausman and Taylor, 1981 : 1382) . 
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Till' H:l ll SmCl n tcst determi nes whethe l- there is <I con'elation be twee n Ihe 

erro r te rm a n d explanatory va r iables , that is , whether the bi as c reated by 

ranclom c~tima t i o n is so large tha L it prohibits th e u se o f ranclom effec ts 

proced ure. Uncler the nu ll hypothesis, the re is no co rrelation be twee n the 

error lL'rtll a nd lh t.' l'xpllillatory v,- Ir iables, a nd thus if the null is rejl' c tcci , one 

sh ou ld proceed with fixed effec ts e stimati on . The tes t sta tisti c under thi s les t 

IS : 

(3.6) 

Wh e re, 

b ~ consis ten t under 1/" and N I ; ob ta ined fro m random e ffec t 

regressIon 

Il ~ in l"llils is lcn i lIncie r l/ l, d fic icnt uncl e r ; 1/ .. "i;t<l ineci fixe cJ e llen 

regression 

II ' llisman and Tal'ior (1981 ) showed that the tes t sta ti sti cs is x J " d istr ibu ted 

asym pto tica lly as X l " . 

Uncl e r Ha u s man test for di sc r iminating be twee n fixed and ra ndom e ffect for 

equ a tion (3.1) , the nu ll a n d a lte rna tive hy poth eses are : 

1/ d i[fi?rl'I1Ce ill cc)('[(icients is 110t systematic 

1/ , there is a syste matic dijfere nce in coejjicients 

TIll" Icst res ult is s hown in ta ble 5 . Th e co mp u tecl s ta tis tic (XLd is 0 .60 wi th 

p roba bil itv va luc of 1 a t I %. Thus, we fa il to rejec t the null hypo thesi s a nd 

proceed to fit ou r modc l with ra ndom effec t . 
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Step 4. Test for Heteroskedasticity 

Breush a nd Pagan (1979) noted that in some applications of the .general 

linear model, the usual assumption of homoskedastic disturbances and fixed 

coeffic ients m ay be questioned. The authors further argued that when these 

requirements a rc not met , the loss in efficiency in using OLS may be 

substnnti,li and more importantly , the biases in the cst im;lteci stclllti;l rc1 

e rrors mel), lead to invAlid inferences (B I-eush an d Pagan , 1979: 1287) . 

f-ieteroskedast ic ity doe s not a ffect th e consistency of estimators, a nd it is 

only a minor nuisance for inference (Wooldridge, 2000: 125) . Nevertheless , 

somc timcs we lI'ant to test for the presence of heteroskedasticity in order to 

just ifv use of the usual OLS Dr 2SLS statistics . 

\\Ie performed Breush and Pagan test for our model. The null a nd alternative 

hypotheses under Breush and Pagan (1979) for our equation (3_1) are: 

1/" I-lol7los/(edasticity of disturbance terms 

a nd the al te rnative hypothesis is 

II I II., is not trll e 

The computed s tati s tic shown in table 5 is 1234. 30 which is greater than the 

crit ical value of 50.89 at 1% _ Thus lVe fail to accept the null hypothcsis of 

homoskedasticity and proceed to fit our model with CLS which is effi cie nt 

under hetcroskcdasticity . 

Step 5. Hausman Test for Endoge neity 

Si nce OOPs, inlpOrlS and exporls a re lied lhrou gh n a Lio1lal account idenLily, 

\I 'e s hall suspect the e ndogcneity of GOPs of exporting and importing 
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countries in equcllion (3. ] ). Furthermore , It IS possible that the variab le of 

inte rest, China's and Indi a's exports , In equation (3.1), may not be 

exogenou s . Any unobserved factors (for exa mple , an improvement in the 

con sumers sentim ent world wid e) captured by the er ror term that inc rease 

imports of cou ntry 1, say France from coun try j , say I<enya may also 

in c rea se China and India's exports to Fran ce. These cou ld result in high 

('oITe ];llion bC(\\'('t'J1 Ihl' l'lTOJ' l('I'lll ;Inc! key l'xpl:1n;lloI'Y vnri;l!Jl('s . 

Endogeneity is fo rm a lly tested u sing the end ogenei ty test of endoge nous 

I·egre s sor. Th is is referred as Hausma n test for endogeneity (see Ha u s man, 

]978). Th e test strllistic und er Ha usm a n (1978) is : 

(liC» =(b-B) ,[(Ji h- Ji B) /\(-I)J(b - B) 
- -

(3.7) 

Where b = con s isten t under /-/" a nd HI ; obtained from IV regression . 

B - inconsis te nt under /", effici"ni under /I" ; obtained from OLS 

regre ssion 

Uncle I' HclLlsm a n test fo r e ndogene ity in equation (3.1), the null and 

;J! lernilli ve hypotheses a re: 

/I" elifference in coejJicients is not systematic 

/I I the re is [/ SljstC' l/ lUlic difjercll ce ill cuejlieiclli s 

Hausman (1978) sho\\'ed that the test statist ic is distributed asymptotically 

as centra l X2k under the null hypothesis with I< degree of freedom whe re I< 

is the number of unknown parameters in the s lope parameters whe n no 

misspec ification is present (Hausman, 1978:1254). The computed statistic is 

36, whic h is grea te r than the c ri tical va lu e of 16. 8 1 at (1%»). The test resu lt is 



sho\Vn in table 5. Based on the test, we are unable to accept the null of 

regressor cxogeneity. 

The standard solution to a problem of correlation between the regressor and 

unobserved cffects is to est im ate by IV using appropriate set of instrum ents. 

A crucial prerequisite for IV estimation is that all instruments must satisfy 

two cond it ions: (i) they must be cO ITclMCd wi t h t hc cndogcnou s vn I·in hies 

(instrument relevance); and (ii) they must be uncorrclated with the error 

term (instrument exogeneity). 

Thc rece nt attempts to accoun t for endogeneity of income incl udes Cyrus 

(2002) who uses population to instrument income in the gravity model. 

Population is cor related to income but not corre la ted to error term. 

The refore , \Ve instrument COPs of exporting and importing countries by their 

population. Furthermore, distance is highly correl ated to exports but not 

corrL'iated to elTor te ml . Hence, distance fully satisfies instrument relevance 

and instrument exogeneity. Therefore, we instrument China and India's 

exports I·espectivelv by the distance of China and India from the third 

I11nrket cou ntries. 

Ste p 6 : Testing For Se ria l Corre la tions fo r AR (I) 

When explanatory variables are not strictly exogenous, so that one or more 

explanatory variables are correlated to the error term s, neither t-terms from 

our equation nor the overall significance of equation (3.1) are valid. We 

formally tested for presence of the first order autocorrelati on. The null and 

al te rnative hypotheses for testing AR (1) are: 

/1(1 : (} = 1I 
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and the a lternative hypothesis is 

/I I /I" is not true. 

Ii" is th e coeffi c ient of the one period lagged error term where the e rror term 

is in c luded as additiona l regressor in (equation 3 .1) . The test resu lt is shown 

in table 5 . Based on the test, we fail to accept thc null hypothesis and 

conclude' rh,lt our lllodC'l is nOI free frolll AR( I ). 

Since C LS is robust to homo s kedastic ity and seria l autocorre lati on , we 

estimate ou r model with G2SLS. 

3. 1.5 ECONOMETRIC ESTIMATION RESULTS AND 

INTERPRETATION 

The model is est im ated by Generalized Two S tage (G2SLS) with the pooled 

data consisting of 6 importin g countries regarded as the third market, 13 

exporting coun tries , fo r th e sample period 1995 -2005 . The estimation result 

is shOl\"l1 in table 3 . I. The model fit s the data we ll with overall R2 of 0 .5002. 

(h-crall. the va riables in the model a re joi ntly s ignifica nt. This is ev idenceci 

i)\' the Wald static of 964 .72 with p-value of zero at 1%. 

As gravity model would expec t , di stance ente red with negative and 

s ignifi calll coefficient. All other things rem ain ing the same, a 10;., difference 

111 distCince will reduce third ma rke t of cl o thing [l nd a ccessories from Africa 

b,' I . 178'X .. A I '% differe nce in importer's and ex porte r's combined land area 

would in c rease trad e in clothing and accessol"ies by 2 .07'%. Com mon bo rd er , 

comm on langu age, impor ter's colonization of African exporte rs have positive 

impacts on third ma rket imports of clothing and accessories from Africa . 



TABLE 3.1: G2LSLS IV REGRESSION RESULT: DEPENDENT VARIABLE LOG OF 

THIRD MARKET IMPORTS 

I JltiCjJl!ll dCII I 

Variable 

Log (~lc!Jif1lf \" Expor' 

Log (~l llldi(f 's Export 

Log (~r Importers real CDP 

Log (~r £rpOrlL' I'S FClIl CDP 

Log (IfLxfI(lr/<'ts relll GDP per capilli 

Log (~l ll1ljJ(} r'(!rs real GDP p er c lIpita 

Log (~rdis{(fIlCe hetween itllporTcr (Illd exporter cOIIII / ries 

Log (~rill1pOrler fl ud exporters IlInd area prot/ll('/ 

Importer CO/T"jJ l i ol1 illdex 

CommolJ /w rdel' hetween illlporter {Il1d exporter coull /rics 

C 0l11111011 IlIl/guage betweel1 il11/wrter alld exporrer CO 1111 tries 

Importer {fli t! exporters beil1~ colollized hy C0J1I1110/l co/tmizer 

ImporTer IU)S! 1945 c%lliza/ioJ1 (~r exporter.') 

u. - Exporfer speel/ic t/ul11 111y lor A lgeria 

u. - Expor!er s!Jeel/ic t/wll111ylor Burkilla FlIs(} 
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coe/licienl 

-2.254911 

2.11 76933 

11.3281129 7 

-1. 911 71 83 

-1.49 785 

!I.229468 1 

-1 .178627 

2.114385 7 

11.811562.'15 

1.72 7755 

1.69/126 

11.131363 

1.961635 

- 111.67817 

- 14.8 7288 

I - ratio P - I"IIII1C 

(99 %) (99%) 

-3.69 11.11 

4. 64 I!.II 

11. 711 11.48 7 

- /.1111 11.316 

- 1.57 11.117 

11.22 !I. 829 

-4.52 11.11 

3.58 I!.II 

1.35 11.1 77 

2.24 11.1126 

2.92 11.004 

1J.311 0.763 

2.76 0.11116 

-2.32 11.021 

-2. 79 0.1105 



111 de p c: II d c: JI t coefficiellf t-ratio P-I'alue 

Varillhle (99%) (99%) 

0. - Exporter .\"pec~fic dUlllmy/of Cot tI ' "'flire -8. 711415 -2.59 11.111 

o.- ExJlorter .\"pec{fic dlll lll11y/or GlIhon -8.711415 ' ') -~) . -)- 11. 1111 I 

(I. - Exporter speq/ic tlulJ1111y/or Ghal1a -11.743 19 -2.63 11.1109 

(I. -/~XI)(lrte ,. .\"j)eeUic dtll/lIlly/or f(ellya - 7.536141 -2.16 11.1131 

II. - Exporter .\"pec((ie dJimmy/or L esotho -9.7457 -1.49 11.135 

H.- Exporter .\"pecUic dlll l1Jlly/or IHadagasclll' - 11.1126112 -1.49 11.1126 

u - Exporte r speql ic dWll1llJ'Jor I\figer -19.92438 -3.1 7 11.1102 

u. - Exporter !;pec((ic dUlllmy Jor R WlIllt/a -11 . 77865 -1.98 11.1148 

u- Exporter spec{fic dllflllllyfor South Africa -2.3688111 -{J.411 11.692 

<I.-Exporter spec~fic dummy/or TlIll i!;ill -0.04093 79 -0.111 11.99 

u- Exporter spec~lic dill/lilly/or ZaJ11bili -16.8823 1 -3.43 11.00 I 

;. f'w.;--tiJlle ~jJec~fic t/1II11111y/oryea}" 1995 -3.73643 -2.117 11.1138 

;. J!JI)(,-tilllc specf{ic dllllllllyforyeaJ" 1996 -3. 182293 -3.60 11.01111 

;. 1')9 -;-t illle spec({ic d UJltJlIJ' f or yea I" 199 7 -1.902323 -2.33 11.020 

;. {I)'J,,-lil1le specf{h: dlllll ll ly fOl" year 1998 -2.617729 -3.114 11. 11112 

;. 1 'I'.w-t ime spec~fic dlll l1J11Y for yellr 1999 -2.445917 -3.115 11.1102 

;. }'JIII,-li1l1f! spec(/ic tfIllI1111J'/or yeal" 2000 -0.9448664 -1.31 11.189 

;. !flfI~-tiJl1e specflie d IIm ll lY fl!.J" yea/" l(J02 1. 316061 1.88 11.11611 
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IlIIlel'elltielll 
Varia hIe 

i. lOIl .• linN! .\'JJi.!C((ic dW1lI1Iylor yellr 20tJ3 

;, 2f1(U - ri me ,\jJecUk d 11111111)' for YClIr 2(J()4 

/. l llfl.,lio/{! sl}l!c(fic dUl1IlIly./fJr.l'{!ar 2(J(J5 

COIIS/UIlI 

I{ ' Within 

Between 

Overall 

Wald chi2(36) 

Number of observations 

Prob > chi2 

Si"I11({ U 6.65ge-1I9 
" -

Si"l11l1 e 4. 103549 
~ -

11.3 711 

11.94114 

11.511112 

964. 72 

858 

11.1101111 

R hll 2. 633e-I S ({raclillll IIf I'll ri({l1 ce tille 10 U;) 

coef(icie lll I -ratio P-nJ!uc 
(99%) (99%) 

1I.81i59111i2 1. 17 11.244 

2.5115528 2.71 11.1111 7 

3.114282/ 2.66 11.11118 

16.126 76 11.32 II. 751 

11.3 7 /1 

11.94114 
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3 . 1.5 . 1 OVERALL IMPACTS OF CHINA AND INDIA 

Over the period 1995-2005, China 's export o f c lothing and accessories has 

significa nLly displaced Africa n expon of the c loth ing and a ccessories from 

the third ma rke t. All others remaining the sam e, a 1% inc rease in the export 

o f China to the third ma rket leads to a 2.25 0;', redu ction of the third ma rket 

impon s from the Afri ca n manufa cture rs of clothi ng a nd accessories. Th is is 

'I stron g evidence for Ch inese manufactu ril1g cx pons to displ<lce those of 

Afri ca from third ma rkets . Thus , China is competing with Afr ica in the thi l·d 

1l1a r kcL. 

The result is opposite for India. All othe rs rem a ining the same, a l °!c, innea se 

of India 's expon s to th ird marke t in c reases African exports of the same 

co mm odity by 2.07% s ignificantly. This is again a strong evidence for Indian 

ll w rl uf<lctu l·in g exports to complement Africa n cxpons of thi s comm od ity in 

th e same des tination market. Thus, India is com pleme n ti ng Africa in th e 

third market. 

3 . 1.5 .2 VARIATION IN IMPACTS ACROSS AFRICA 

Givcn ev id en ce that China 's expor ts o f clo thing and accessories drive out 

Africa n exports from the third marke t, it will be n atu ral to ask in which 

Afri can ex porters face severe compet ition from China. Thi s quest ion is 

a dequately a ddl·cssed by analyzing co untry spec ific effec ts . 

By looking at cou n t ry s pecific dummies , we note tha t Niger, Zambia a nd 

Burkina Paso are the mos t three vu ln erable exporte rs of clothing a nd 

acccsso I·ies followed by G hana, Alge ri a, Gabon , Cot D'lvo ire and J(cnya with 
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displacement effect iO of 19.92%, 16.88%, 14 .87%, 11.74%, 10 .67%,8.704%, 

8 .704 'X) a nd 7 .54% respectively. 

Look ing at these exporters , we note that except Zambia, Ghana and I(enya , 

most of the affected countries a re the forme r co lonies of French. This may 

imply the effect of co lonia l history to sti ll persist in th e African trade pattern. 

3.1.5 .3 DYNAMICS OF THE IMPACTS OVER TIME 

Given th e evidence that Ch ina is competing and India is complementing the 

African ma nufacturing in the third ma rket of clothing and accessor ies, now, 

it is natul',,1 to ask whethe r these impacts a re the same in the ea riicr a nd 

I' lter years of our sample period. 

'1'0 this cnd, we investigate the business cycle dumm ies. The early years were 

chmacte rizcd by higher displacement than the later years . The years 1995-

I <')99 were cha racterized by su bsta ntia l displacemen t effect. However , th e 

<iispl[tccment effect has been declining up to 1999. In fact yea rs 2004 a nd 

2005 d id show complementary effects. 

Therefore, we anS\\'er the question of whether there has been dynamics in 

tlte impacts positively, as yes, Ihc re has been dynamics in the impacts an d 

the direc tion is from displacement in the early years to complementarity in 

the late \'ears as evidenced by positive and significant time dummy 

coeffi cients of 2.50 and 3.04 for the years 2004 and 2005 respectively. 

This is , prubablv , as the rcs ult of the African l; ruwth and O ppul·tunit y J\ct 

(ACOA) legis lation which became law in 2000. AGOA provid es for duty-free 

[t nd quota-fl'ee access to US ma rkc t without limit for apparel ma de in eligibl e 

too 
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SSA cou ntries rrom US rabnc, ya rn and thread. The legislation also provides 

ror substant ial gro\Vth or duty-rree "nc! CJuot,, - rree nppell'c l imports m~lde 

rrom rabric produced in beneficiary cou ntries. 

H8ving this in mind, we can see how USA's imports or clothing and 

accessories rrom Arrican benericiaries or AGOA have been changing. For 

example, rl'om our data SC I rrom UN Coml r;lde, USA n(;v('l' imporled rrom 

Lesotho before 2000. But in YC8r 2000, USA import rrom L(;sotilo w<]s 14fi 

million in current USD. Tile USA imparl value increased to 482 million in 

, 'celr 2004. In the C8se or Madagascar , USA's import value of clo thing and 

accessories was 49.06 million in 1999. This jumped to 116 million in 2000 

and 294 million in 2005. Four years (1995- 1998) total USA import rrom 

Madagascar was 60 .32 million USD which is only 52 .1 2% and 20 .5% of its 

import rrom Madagascar in 2000 and 2005 respectively. 

Another poss ibl e explanation ror Asian d rivers' to complement African 

manuractured exports in the later years or the study period is the rapid 

growlh or the dl·ivers. Their growth will obviously incrc<lsc th e pl'ope n sily of 

imports of primary com modi Lies and min erals rrom Afri ca. This may create a 

ch8nnel ror Arrican and the Asian drivers' exports to complement on the 

third m8rkel. 
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3.2 ESTIMATION RESULTS OF THE FG MODEL FOR AFRICA 

AND THE ASIAN DRIVERS IN THE MANUFACTURING OF 
, . 

CLOTHING AND ACCESSORIES 

3.2.1 HISTORICAL CHANGE IN COMPARATIVE ADVANTAGE 

To address the question of (i) whether there is a dynamics of comparative 

advantage in African manufacturing of c lothing and accessories and (ii) 

whethe r there is an evidence of s hifting comparative advantage from the 

Asian drivers to Africa , RCA I for clothing and accessories are constructed for 

the 13 majo r African manufactu rin g exporters which constitute 73% of 

African export of manufacturing unde r the c lass ifica tion of SITC Rev.3. 

()II'ing 10 d,lIa <lv'lil'lbilil.V, th c FC tc~t pCI'iud covel's 1995-2004 . For CJuic k 

ove rview, the trend of RCAI over time is given in a two dimensional graph of 

individual count,·y plotted for this period (see Figures 13-28 for deta il ). 

In~pecting the trend of RCAI each country , we note the following two major 

points. Fi rst, in the pe riod 1995-1999, RCAls have been declining for most of 

the Afr ican exporters in our sample (with minor exceptions for Rwanda, 

t;abon a n d Chana), but RCA I vectors of Ch ina and India have been 

moderately stable (see Figures 26 and 27). Secondly, in the period 2000-

2004, for African exporters, RCAls behaved differently. Algeria, Burkina 

Faso, Cot d'lvoire, Lesotho, Madagasca r , Niger, Rwanckl and 28 mbi;] nrc 

exporte rs lI'ith declining I\Ci\ls. Fur C.;a!JuII, it W'I~ illiti,t1ly I'isillg " lid Iilell 

decl ining after 2002 while that of Gh cllla was nuctuating a nd fina lly 

declining. For Tunisia, it has been stable. The RCI for Kenya a nd South 



Afr ica "evea led consistcnt a nd significanL rise afte ," 2002. Il owcver , RCAls o f 

ch ina and India have been dec lini ng moderately from th e ir value in the yea r 

2000 . Howcver, it importa nt to note tha t thou gh the RCAI are fa llin g, the 

levc l va lu es of cxpo rts o f Chin a a nd India have bccn rising. 

From t h e preced ing analysis , we note that the RCA I tre nd s are con sis ten t 

with th e rc s ult s from eco nom etri c es tim ation of the gravity model. In the 

rcsults fro m the gra vity m odel , the earlier pc riod wus charucterizcd by 

overa ll displacem ent e ffect which is ev id enced by negative a nd significan t 

coeffici e nts of the Lime spec ific dummies for that period while the la ter period 

wa s chnl"Uctc ri zcd by ove rall co mplementarity e ffect as cvidenced by positive 

and significa nt coeffic ien ts o f thc tim e specifi c dummics for the yca rs 2004 

and 2005 . During those yea rs when t ime s pec ific cffec ts in the gravity mode l 

\\'ere nega tive and significant , the RCAls of China and India have been 

,"ising, while during those yea rs whcn time specifi c e ffec ts in gravity mod e l 

\\'c,'c positi vc and s ignificant, the I,CA I vecto rs o f China and Ind ia havc been 

declining. Thus, the results from the econom etric estimation of gravity model 

and a nalys is of RCAI vectors a re suppo rting each oth e r. 

3,2.2 INCREASING RCA AND WORLD DEMAND FOR CLOTHING 

AND ACCESSORIES 

Given the above result , it is usefu l to exa min e wh ether inc reases in RCA I 

were benefic ial for those cou ntries whose compa rative advantage has becn 

increasing. The idea is th at it is benefit to the African co untries if the world 

ciema nd for clo thing and accessories was growing fas t. 
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In o rd er to test whether the increases were beneficial to those countries who 

were ga in ing compa ra ti ve advantage, we define two vectors as (i) the RCAI's 

o f those cou ntries which gained comparat ive a dvantage and (ii i the growth 

rate o f world demand for c lothing and accessories. Furthermore, we proxy 

the world dema nd fo r clothing and accessories by the growth rate of world 

imporLs during 1995-2004. Positive co rrelation be tween Ihe ch nnges in th e 

RCAI vec tors during a given period and the gmwth ,-ate of wur ld cI<.:m'"1d for 

pa rticular country would mean that th e country had successfully gained 

co mpara ti ve advantage in comm odities in growing world demand. A negative 

sign would mean th at the country ga ined comparative advantage in dec linin g 

indu s try (Rana, )990). Th e time graph of the growth rate of the world 

dem and is shown in Fig. 28. 

Since counlr ies "'hich gnined comp'1rat ive <1dvan tage we re Kenya and South 

Africa , we focus our analysis on them. We sec tha t the eorre kllion coe fficient 

betwcen RCAI and Ih e wa del dem a nd growth rate vec tor's a r'e 0 .3178 and -

0.0555 for l\enya and South Africa respectively. The implica tion is tha t 

i\enya was gaining comparative advantage in the study period when world 

demand for c lothing and accessories was increasing relatively fast and South 

Mr'ic<1 was ga ining comparn tive advantage in decl inin g industry. Havin g this 

evidence, now the question is whether Sou th Africa has moved fmm 

manufac turing of clothing a nd a ccessories to a highe r ladde r of industri a l 

dcve lopment as th e FG theo ry lVould predi c t. The next su bscclion will 

address this question. 
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3.2.3 IS THERE A SHIFT IN COMPARATIVE ADVANTAGE FROM 

THE ASIAN DRIVERS TO AFRICA IN MANUFACTURING OF 

CLOTHING AND ACCESSORIES? 

To test whether comparative advantage has moved from China a nd India to 

Africa, the Spea rman's ra nk correlation coefficient (SRC) between RCAI 

vec tors of each of the 13 Afri can ex porter co untries on the on e hand a nd 

Chin a a nd India on the other a re ca lcula ted for the period 1995 -2004. 

Co nsiderin g China a nd India a s references in exporting clothing and 

:lcceSSOrlCS, th e SRC on RCA I vecto rs of the 13 African co untries will be 

com pa red with those of China and In dia . The sign and magnitude 

(sign ificance level) of the SRC will answer the question of whether 

comparative advantage has been shifting from the Asian drivers to Africa. A 

negative a nd s tatistically s ignifican t coefficient suggests that the recipient 

cou ntry/group of cou ntries replace the sou rce recipient cou n try/group of 

cou ntries , thus indica ting uni-directional sh ifts in com parative advantage. In 

this con text, negative sign would mean Africa is increasi n g its industrial 

dcvclopment. Th is provide s suppo rt: fOl' the FC theory. S imila rly, a pos itive 

and s ignificant coefficient indica tes that the comparative advantage of the 

P: ll i' of cou ntries/group of coun tl'ies is movin g in the same direction a nd 

thelT are complemen tary expor t expa nsions between the pa ir rather than a 

FC rela tionshi p (Dowl ing and Cheang, 2000). The null a nd a lternative 

hypotheses for this test arc respec tivel y: 

Ho.' The RCAI vee/aI's /01' pair 0/ countries are independent 

H 1.' l-fa is not true 

The result is shown in table 3 .2. 
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TABLE 3 .2: SPEARMAN'S RANK CORRELATION COEFFICIENT BETWEEN THE 

RCAI'S OF AFRICAN EXPORTERS AND THE ASIAN DRIVERS 

r 1\ '0. 
Asial1 Dril'er 

Africall Exporlcr c/till a 1 IlIdia 
I R ilo P-I 'uluc Rilo P-l 'ltlIlC 

I A luerin ., 11.2485 fJ.48X8 11.2317 ! 11.5195 

2 Burl·;ill" Faso 11.511311 11.1383 11.4878 II. 1526 
] COl D·I Voire 11.5714 11.11844 -11.217 111.5468 

4 Gaboll -11.35 7 11. ] 1114 -0.1161 , 11.86 71 

5 GIl l/Jill 11. 2736 11.4444 -11.1167 0.8535 
' 6 f(cllra 11.6485 ** 11.11425 0.2439 111.49 7/ 

7 Le,'olllO 1 -11.1182 11.8218 11.51127 1 11. 1]87 

8 ft1 adagll.\'Cllr 11.18 79 0.611] 2 11.7134** 11.02115 

9 /Viger 11.8545 **" 0.1111 I 6 11.6159 * 1 0.11580 

III RWlIl1da -11.11453 11.91112 -11.2407 1 11.5113 11 

1 11 SO//liI A frica - (). 6659 '·* ().fl356 -11.1431 11.6933 

i 12 TUJ1isia -fl . 1636 1 11.6515 i -(). 1098 ! 0. 7628 

1 13 Z{JJllbill 111.1394 I 0. 71109 1-0.1341 I (1.7118 

NB: ** Significan t at 5°/~) * .;.:* S ign ificant at 1 % 
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In Table 3.2, the second and the third column s show the SI'ICs and their 

P-valu es, I'espectively, between each African exporter and China wh ile the 

fourth a nd the fifth column sh ow the sam e but with th at of India . 

The S RCs give very importa nt inform ation about s hifts in comparat ive 

;ldvantage. From the ta ble, we note thnt I(enya , Madagn sc£II' <lIld Nige l' a rc 

Ihl' Af"iean cxportl'l's of c lolhing and 'lCcl'ssorics wilh posili ve " nd s ignific llll 

SRC. The SRC between Kenya and China is 0.6485 and s ign ifica n t at 5% 

whil e SRC bet\\'een Madagasca r and India is 0.7 134 and s ignifi can t at 5%, . 

For between Niger and Chin a and Nigel' and India , S I,Cs ar-e 0.8545 and 

0 .6159 respectively and both s ignifican t at 5%. Thu s, we fa il to accept the 

null hypoth esis and conclude that these countries' ma nufac turing exports 

die! not receive compa rc1l ivc advantage from C hina and India to u nclergo 

subslnnlinl st ructurn l c ha nge in mnnuf"ctul'ing. Nigcr, Madag"sc,"' "nd 

I.:enya are in the ir orde r from the highest to the lowest according to the 

degree o f their com parative advantage is moving in the snme direction as 

Chin" <lnd Indin. 

However, Ihe SRC between South Afri ca and Ch ina is -0.6659 and 

significant at 5%. Thus we fa il to rejec t the null hyp othes is . We conclude 

that South Africa has rece ived comparative advantage from China, has 

unde rgone a substantial stru c tu ral change In thell industry whi ch 

manufactures clothing and accessories and has moved to the next stage of 

in dustr ial development. This supports the PU theo ry . Thus, in the spi r it of 

the Fe themy, South Africa is a "lead ing goose " in the Afr ican region. 
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But what gua rantee do we have to say this') In o l'der to say this , we need to 

verify our findings, O ne way is to see how the manufacturing process In 

Kenya is linked to China and India and particularly how the manufacturing 

process in South Africa is linked to China and India on hand and to the rest 

of Africa on the other, In line to this , Mangieri (2006) noted, the South -South 

linkages in the produ ct ion , trade a nd consumption of texti les and a ppa rel in 

I\l'ny" , p;lrlicu l"rly ;IS l\ e nY;1 links to Indi", Chin;l ;111(1 AwiJi"n I\'ninsul" 

a re both indica tive of the current structure of the global textile and appa rel 

indu s try and ignored by research th a t focuses exclus ively on the economic 

aspects of these ties, In Kenya, a view of the current ownership and 

managemen t of textil e a nd apparel manufacturing indicates a majority of 

Indian investment. Given the deeply implicated histories o f South As ians in 

I\ enya, as elsewhere in East Africa, attention must be paid to their role in 

establishing and in deed expanding textile production under the cu rrent 

I\( ;OA regim e (Mangieri, 2006), 

In the case of South Afri ca, the available evidence on the linkages is even 

1I'e11 docume nted, As Rogerson (2000) puts it, the decade (1990-2000) \Vas 

evident tha t the cloth ing sector in South Africa underwe nt a metamorphosis 

as protected domestic manufacturers had given way to market which was 

inc reasingly exposed to in te rnati onal competitions, In the view of the 

National Clothing Federation of South Africa, in the yea r 2000, the c lothing 

sector in South Africa \Vas undergoing dramatic ch a nge and is in the pl'ocess 

01' entering the global ma rket (Rogerson, :2000:6')4), 

75 



CHAPTER 4: CONCLUSIONS AND POLICY IMPLICATIONS 

4.1 MAJOR FINDINGS AND CONCLUSIONS 

Understanding the impact of China and India on the present, past and 

fllllltT pnlh of till' gloiJnl trilcling system in genera l and on that of Africclll 

manufacturing exports in particular would be the major task of resea rchers 

and governmenls. 

This sLudy asks \-vhether China and Incli8 arc C0l11pcting wilh or 

comp lenl cnting Africa In the th ir d market of manufacturing exports. The 

third market im ports of six third market countries from th ir teen African 

majot· exporters of th ree digits SfTC I<ev.3 manufactured clothing a nd 

accessones were examined for the period 1995-2005. The major innovation 

of Ihis studv is that, unlike oth er researches which re ly on a single approach 

to evaluate the impact of China and Ind ia on different regions of the world, 

liT employ<:d two 8pproaches to asses the m8gnitude and the direction of the 

impilcts. First, the gravity equation which involves econometric estimation of 

p,,,""lll'ILTS is CIllpl<>yeci to ev,liuall' Ihe illlPil ct of ehinCl CIne! ItlCli" llil tile 

manufacturing exporL un the third market anci , secondly, the FG model 

which is based on Spearman's rank correlation coefficient (a non-parametric 

leSI for hypothesis) used to detect an evidence for shifting comparative 

advantage from China and India to Africa . The principal conclusions of this 

Slttdv ,He ns follows. 

Ch in a and Ind ia affect Afri ca differently . In the early years of the study 

pe riod , particularly before the yea r 2000, the overall impact of China was 

croweling ou t African labou r intensive manuf8cturing export . India on Lhe 



other hand, has been complementing the Arrican expot-ts or labour intensive 

manuracture to the third market during the same per iod. However, the 

overall impac t or China and India seems to be that or complementarity 

during the later years or the study peri od . This is subject to two dirrerent 

interpretations. First , it could be because during the early years, Arrica has 

been importing consumer goods which do not h ave production enhancing 

effect in the ma nuractu ring process rrom China while competing in the third 

market with china , but has been importing capita l goods or s kill s which 

augmen t Arrican manuractu ring process production rrom India. The 

complementa ri ty errec t during th e late r yea rs in the s tudy period wou ld 

imply Africa has been importing production augmenting capital goods or 

skills ;1I1d technolog\' from both China and India. Second ly, the AC:OA act of 

~'I;,-,' 2000 could be another possibility. This is particula,-]y true as AGOA 

]ll'tlvides;l speci;l l rule for textile ;md apparel which applies to duty- ft'ee and 

CJuota-rree access to SSA's textile products made from USA fabrics, yarns 

and threads rollowing what has been called triple transrormation rule (Nouve 

;md Staatz, 2003). Obviollsly , duty-free access or SSA's export to USA would 

mcan the duty-rree import by USA orr-se ts high initial production cos t in 

Afri ca which enabled Afri ca to compete with Chin a and India on USA 

ma rke t. This is re llected by the fact that yea r speci fi c dummies are positive 

and significant ror th e later yea rs in the econometric estimation of the 

gravity equation. 

The impact varies from counu-y to country. The so urce or these variations 

c()uld be dirferent. BUI one sou rce of va riation seems to be the colonial 

history . This is evidenced by the ract that (i) dummy for importers 
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colonlz8tion of exporte rs is significant and positive and (ii) except fOl' Tunisia, 

for countr ies which were the former colonies of French, the country speci fi c 

dummies are s ignificant and negative. This could provide an evidence for the 

su'ucture of the destinations fOl' African expol'ts rema ined concentrated 

around limited markets and once these markets become competitive by 

China India's exports, it is possible for the Afl'ican manufacturin g exports to 

be crowded ou t from these markets. 

Using the FO theory of in dustri al deve lopment, we found an evidence for 

shi ftin g comparative advantage from China a nd India to Africa, However, 

this should be interpreted with caution , S ince Spearma n 's rank corre lation 

coeffic ient is based on revealed co mparative advantage , it is possible for 

;1 countn' to gain (loose) comparative advantage in the process of de­

industr iali zation (industrialization) In absolute term s, Nevertheless, 

empir ical ev id ences (sec for example, l~oge ! :::;011, 2000) show that parLicular ly 

South Africa has gained comparative advantage and has undergone 

suiJsta n tial structural cha nge in ma nufacturing. It is a lso possible to argue 

Ih'll the source of the compara tive advantage could be co untries o r regions 

o ther than China and India, However, the fin d in gs in this study a re meant to 

sholl' there has been a sign ificant s hift of compa rative advantage from the 

I\sian drivers to Africa . 

Another important finding of this study is related to the method ologica l 

ISSLles, We fOLind that , the gravity model (which involves econometric 

eSlima liOn of pal'ametel's) and the PO theory (which involves <l non­

pal'ametl'lc tcst) provided LIS with si milar evidences, This implies that in 
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research areas, slich as lhe topic under disc ussi on Hnd whe re concl u sive 

empiri cal ev idences are non -existent while debates co ntinued to exist, 

employi ng different methodologies may result in a reliable con clu s ion, 

4.2 POLICY IMPLICATIONS 

Civen different Af,'ican co untries are affected by Chi na a nd India differenLly, 

and du e to the dy namic naLurc of the im pacts, it will be natural to think of 

th e optimum policy design that could enable Afri ca n manufacturing 

exporte rs to maximize the benefits while minimizing the ri sks , Major po li cy 

stances thaL could emanate from this work in c lude the fo llowin g, 

First and foremost, in the world where Chi na a nd India a re rearranging the 

globell eco nomic orde r dynami ca lly, the outcomes of traditi onally received 

,,'isdo m of tra de libera li zat ion and indu s trialization policies in the spirit o f 

export promotion may be dubious, This is pa rti cu larly true in a situation 

,l'i1l'rc Afri ca n exporters o f la bor- intensive manufucturing comlllodi ti es ullopt 

en dowment based t rade polic ies, a nd yet, our eco nometr ic es timation of 

gr'"'i ty mode l o ffe red evidence that Ch ina's labo r-intensive manufactured 

cxportS a rc crowding ou t Afri can s imila r commod it ies from the third market, 

Secondly, for Africa to be be neficiary from a sh ift in comparative advantage 

from China a nd India , it useful to understand the long run trend of the 

g rowth rate o f wo rld dema nd fo r the commod ity in which Africa is gaining 

CO l1llJ<lrative adva nt elge , Ot he rwise, it 1S possible I'hnl Af"i cn grllns 

comparr1ti ve advantage. but in commodities in which the growth nlle of the 

world ck' ln:1I1c1 is declining illlplyillg lhc shirl in cOlllparaLiv(; ad vantage is nul 

bcneficial t() ;\f,'iccl. 
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This study queslions the overall impact of China and India on the third 

market. This is on ly a single channel through which the impact of the Asian 

drivers could be transmitted to Africa. Howeve l- , other channels such as 1"01, 

governance and aiel l ransI11ission channels arc open to research. 

Furthermore, domestic market and ne t impacts of China and India are other 

areas for future research. 
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APPENDICES 

APPENDIX 1: FORMAL DERIVATION OF THE GRAVITY 

EQUATION 
()':':lIletl/J 1/11(1 11///( "/'111'(' (11)1)·1) fll'l,roU("/1 

III Ihis ;lpPCJldi .\. th l' gr(\vit~, cquatinn is tkri vcd rrolll lilll:a r cXj1emlitun: systcm 

Assumptiolls Sl't 1: 

I. T\\ o coulHr\' \\01'1(1. i= ('xporlL'r count ry, (lmlj = importer cOLillt ry 

The Sh<:HL' or tlle traded good (h) or hJ ) is the sa llie ror ,III cUll lltries 

3. There arc identical Cobb-Doug las U t i lit y function s evcrywhl:rc. so income elasti c iti es 

al\\,~I}s sLI m to lIllity 

~. Lach COllll lr \' is complele ly special ized ill Ihe pmdllClioll or ils OWIl goods. so Ihal 

therl' is nile good ror each cou lltry. and tll,lllr<lJl Sport cos I and t<lrilTs are zero, 

\\ilh ahllle aSS lll'llpl il)lls. Ihe impml s nl' Ihe goods rrol'll COlIl'1lry i hy colliliry .i wilid bc 

\\ ri ll L'1l L'ould Ill' \\ rillL'JI as 

M'l = b,Y, (A I. I ) 

\\ 'Ilerc hi = sll.II'\.: ol'ill)jJIJrtubks in count ryj's 101<1/ expend i ture. and Y I = cOLlllt ry j's Int.1I 

incomc, I r it is asslIllh.:d tllat income ll1ust equal sales. one ca ll w ri te the budge t constraint or 

the trade ba lancc equati on lor cou lliry j as: 

(A 1.2) 

It is HS~UIllL'd in equation (/\ 1.2) thal nOll- traded goods have zero val ues. Frolll equa ti on 

(1\ I .2). 

(1\13) 

~7 



I I' ,''1",,1 i, "' (;\ I .:; 1 i, ,,,b,1 il "Ieli ill (1\ I . I ). I he re,,,11 hecomes 

}', )", 

M" =-I )" , 
(AI.4) 

1:l]lIatinn (;\ I . ...J) gives the simplest lorm or grav it y equation. I r the error term is appL:lllled to 

equation (1\ I . ...J) and is assllllled to be well -behaved, and irthe denominator is regarded as a 

,,,lie ",elor. Ihe OI.S lechllique C"" be usecll" cSl im"le equalioll (1\ 1.41. 

,\SSlIlIIptioIlS sc t 2: 

I. ;\11 C<1L"mies pLndure IL"ded goods (T(;) ,,"d Ilnll -lriLded g(lnds (NTCil 

) I'rekrcllre I'ullelioll Ihal is wealdy scp" rc,ble wilh respcel lo p"nitillll TG "1lL1 NT(;. 

Thc utility i'llilclinil GIll hc wrillcll as 

U = II [g( TC). NiC] (/\ 1.5) 

Ntl\\ IL'\ Hi ;1I1d (-), l1l' Ihe slwrL's or I...'Crlain lJ"a<.kd gnmb in each COUlllr) 's (i and j) lolal 

c.\pcJHliturc nn trad~lbles . rc spt..'c tivdy. and lei (j>, and cj), [)I.: the shares 01" all trmlcd goods ill 

enLllmy,' (i ,,"lij) lolal e'pellLlilure. Therefo re Ihe 8'.1' alld (iJ'scould be expressed as 

(!\ 1.6) 

<I), F,P , y , /',) (i\ 17) 

l-), } (f! . 1") (i\ I . I!) 

1'1 ;;: Il:ltillllal incoll1e orCollll tn [ 

N, pupulalioll or coull iry i 
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N, POpulCltlOIl or COlilltry j 

PI gCllcr,11 pri ce level in coull try.j 

1\ gcncral price level ill cO lilltry i 

II' (I), and<I), arc .\sSUlllcd to bc constant over tilllc, they will s<ltisl)' the followi ng 

a ppmx imat inn: 

--'" I ~', IV! ~ 
,( )", ' )" ). fOI I; = i. j (/\ I .6' ) 

1·.<'llIat ion (/\ 1.6' ) i:-. Ilcccssar: if a linL'ar L'.'\I)l~llditurL' fUllction hOlllogCIlL'llllS or degrL'e Icro ill 

income is assumed. The emphasis in this situa tion wi ll be thc chan ge in the compos ition of 

(I>, \I hieh is caused mainly by the income effcct or a change in lelative plices (since the 

substitution elket is negligible 01 zero). But irthe lineal expenditule assumption is ,elaxed. it 

is possible to ''''tlille that (1),((1),) va lies Ove l time and the specification or equation (/\ I.G) 01 

c'quatinll (;\ 1.7) can be used 101 estimat ion pUlpose. Thi s is tlUC becausc the data uscd in most 

L'lllpiric.iI L'~tilllalillll arc ill aggregatc Il.m11. while speciliC:ltioll (Cllll<ltioll (J\ I.()'» requircs 

disaggn.:g;lIed data . \"itll equations !\ 1.5-/\ 1.9, coulltry j's imports or good from cou lltry I 

nllild he \\ rittell ;1:-.: 

.1/" = (1),0 , )", (/\1 .1 0) 

TIlL' tr;\ <.k hal'lnCL' l'qll;lli ~) 1l for COlllllr) i (the L'.\porting couill ry iJ11plics) 

(/\1. 11) 

t:quatilln (/\ 1.11) states that planncd expenditlll"c or countl)' i (on tladablcs) is eq ual to plancd 

I:,um e'luatioll (A 1.11) lI'e call so lw 101 8, as 
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(1\ 1.12) 

Subs[i[u[ing equ<J[ion (.'\ 1.1") in [ 0 equation (1\ 1.10) givcs 

q), } '/ lI ), ) ., 
(A1.13) 

I I' equal ion (J\ I .6) allli (A I .7) arc SUDS[ ilu led in 10 cq ual ion (A I . 13). we ha ve 

.\ / , ~ " ~ O·, . .\',. I',) ),,/';( )", .\'" /',) )" 
I , 11';0'" .\'" I',») d 

(/\ 1.14) 

II' e'lualion (f\ I. I~ ) is log-lineari zed wilh the denominator taken as constant (k) coml11on 10 

b(1[h i and j, a gravit\· equa t ion with the distancc tcrl11 supprcssed (to onc) is derived. 

i:qual illn (1\ I.I~) could be morc eSlimablc by appending thc scalc I>lclOl' (or conslanllerm ) 

and log-normal dislurbancc term, U" where U/ogU"j = () , Thcrclorc, 

\ / _ r ,( )'" N" /' ,) ),,F,( )'" N" r ,»)', U 
. II ~ V " 

, I , II~ ()'" .v" r, »)', l 
(/\1,15) 

I .incarizalioll or [qu;ltioll (A 1.15) gives 

(A I 10) 

(A 1.17) 

Il'the denom inator or Equation (f\ I . 15) is trcated as a cOnstanl (k), i t cou ld be wrillen as 

. \ I" [)' ''/ \ ,,,.' /, ,,' ) ,/11 \ '11.' 1) /13 [ ' 
, . ' I ' . I I II/ 

k 
(1\115') 
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Till' illl'lusioll 01' I', ,ulli I', ill f'qu"tion (/\ 1,1 5) and (/\ 1,15') is plausible because or the 

ll~tLTOgt:IlCOtlS compe titi on (or product dirkrcnliation) \\ hich increasingly chariH.: tcri sl:s world 

ili sl"llce "IlHlllg lr"dillg p"rtners C,1I1 be adeled to Equatioll (1\ 1,1 5') ill orde r to re!l ec t the 

Cnl:C\ oJ' transportation cos t. The clrcet orlHrilfcan also Dl: incorpora ted. 

I.etu, "ss uille that tile e1eli ve r), ol'(o r lalleled value) ol'coulltry j's illlports 1'1'0 111 i IS glve llas 

AI,, ] ;, ",hc re !Ii" is tile lorcign price value(or illlports) anel To, is tile t""nsport cost 1'1'0 111 i toj, 

Tilis Ic"ds to: 

,Ii,, ] ;, = (-),(/ ;,)<1), )', M" = 0 ,(7;,)CI), )', 

/ ;, 

Tile tr"de b"I"llcc eq u"ti oll thell becoilles 

" <I> )',<1), )', .. 
!I I"~ = ( I )(-),(1 ,, ) 

o......J I / ;/ 

\\ 'ilerl', 

I klll'\..'. 

= (I , ]Ci/<I)/ lj)0),(l ;, ) 

'" I ' ) - ~--,(I--,) , )..-'-', -"-II( 'I - r I FC.,el), )', , 

\llbstitutioll "I' equ,lliull (/\ 1,"0) in to equ'llion (1\ 1,18) gives 

( /\I,IX) 

(/\ I , I <J) 

(1\ 1 20) 

(/\ 1.21) 

n' , ill equ"tioll( /\ I," I) could reg"reled as tile towltr"e1e 'rcsist"llce v,u'iablc', i,e .. 

(,\1,22) 
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\\ 'llcrL' . {' ( "/ is the distan ce (or lra nSp(u'\ cost) ['rom i to.i. alltl I , is the a(l\ a I on.: III larill 

illlpnsL'd by .i on imported goods rorlll i. 

I I' equalioll (/\ 1.22 ) is substiluled in 10 eq uali on (i\ 1.21 ). Ihe resull is 

(!\ 1.2 1') 

alld 

1/ - r j ."' \ ''' : /' '' ' j,/II \ I{I _' /, /' J! ''( , " / "U 
. '/ - - ,It I I I I I '" 1/ 

k 
(A 123) 

II' Ihe lknomill ," or o r equnlion (/\ 1. 2 1 ') is Irealed as a co nStanl (k) . equalion (i\ 1.2 3) could be 

re garded as a ·I·ull-blol\l' · gra vily equalion (model) Ihal inc ludes bOlh Ihe Irade-induc in g and 

Ir;ILic-rL'si.'i ting vari;lblcs. ThL' 111<1il1 dilTerl.!llcc btl\\l'L'1l cllwllinn (;\ 1. 23) and Ihe COJl\'l ,tlti o ll:!l 

gra \' it} cqu<llioll includL's the following. First. equatioll (A 1.23) contains price vmiables ~I S 

",clors Ilwl inl1uell ce Irnde 110 \\ 5 hellwe ll Irading eOlllllrie, (i and .i ).Secolld, a tarirr 

"a riahb( I, j is explicill y inc luded in the equa l ion (A 1.23) 

Irequ,"ion (/\ 1.23) is Millen in log-linear form , il becomes 

/O,\!.. .\ /" = logy '+ O l/Og} ', + a ~ /ogN, + (f ;/ogP, + fJdo,f!, )',(J l/og N, + jJ-;/ogP, 

-I-illogre" + C :/ogl , + c .dogr/" + /og U" 

\\ ·h,.,." I'relCrcllli,tI dlllllnw variahle ( ii,, ) is added 10 eapillre an y eflCets o r prererential 

[1 \ :.ItJlll' J11 \\Il iell :liarill coL'ni l.:icnt mi g ht l1u t pick lip. <llld y ' :..:.. [ 
k 



APPENDIX 2: DERIVATION OF THE GRAVITY EQUATION AND 

THE SILVER MEDAL MISTAKE THROUGH 

MINIMALIST PROCEDURE 

!Ja/dll'ill & Tag/ioni (2IJO(') Approacli 

Tile inspiration It)r gravity mock! COllles from physics where the law or gravity states that the 

fon:...: or gr:lv il .\' bcl\\ct..:n 1\\'0 objects is prnporlional 10 the product or th e Illasses or the \wo 

obj~clS divided by Ih~ sq uare oflhe dislance bellvecnlhclll. In symbo ls 

(1\2.1 ) 

Where. 

n; = Ihe Ilnce of gravily 

.1/ : = l11a" 01· objee l ~ 

(; = gravitational constan t 

(lis/ l: = distance bl'\\\L'Cn thelll 

In lratlc \\(' replace the force of gravity with the val ue oJ'bilalcrallradc and the lll(lsscstVl, ami 

.1/: wilh Irade pariner· s(JD/' s. 

I. 1\ Firsl-I'ass Gra,.il)' Equa li oll for Bilalcral Trade 

Slep I: Tile l'xpelldilurc sllared id elllil ), 

Tile lirsl slep is Ihe e\pendilur~ share idcnlily lor a sing le good cxp0rled I·rom Ihe ·origin· 

n<lliolliO the 'destination' Ilation: 

(1\~2) 

\\'here. 
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1) .. ,1 the pric~ orthe good inside the imponing nation (al so called the landed price) 

,\'.., the Cluantity orbilater:ll exports ora single variety rrom nation '0' tu 

destination nati on'd' 

Col the destination nati on 's e'penditure 

.1'11"1'",,1 the sh'lre or expenditure in nation d on a typic.1I var iel y Illade in naliutHI. 

Step 2: T he Expendi tu re fun ctio n: sha t'es depe nd on relati ve prices 

J\ SS II III pt io li S 

• The expenditure s!l;m.? is assumed to depend onl y on relative price 

CES ,klllami I'unctions are adopted 

1\ II goods are trnckd 

The illlported good's expenditure share is linked to its relative price by: 

( )"" / 1,.,/ 
ShUJ'C,d =- - , where 

1'" , 

, 
I' (" II (),'o),'" I d= ~' '''' Im p l..! ,a > (A2,3) 

/ ) .. ,1 
\\ 'here, = the "re.1I price" 01' 1' .. ,1 

1',1 

/)" n'llion-d's ideal CLS price index (ilsslIllling all goods are traded) 

/I = the number ol' nations li'OI11 whieh nation - d buys things (th is includes itscll,) 

a elasticity or substCltion alllong all varieties (all varieties frolll each nation arc 

assumed 10 be symmet ric for simp li city) 

III the number var ieties exponed from nation k 



CIlmhining (1\2.1) '"le1 (1\2.2) yie lci s prociuel speci lie impol'l expenciilure equalion. Thi s coulci 

be estimated directl), but researchers olkn lack good data 011 the tradt: pri ces. \A/e can gel 

around Ihi s by pUlling more Siruciu re onlhe problem. 

Sl ep 3: adeling th e pass- throll gh equation 

/)",/ ::::: ,lI/)"r"" 

/ · ... 1 _ "'..)',,,£ ,, 

I , _ I' )'-0 EI 
",I - 11 ,, ( "T",I --

1',/ I -fT 

P,,,I ::::: )I/'"r"" (A2.4) 

Where, 

I'.. ~ the produel pri ce in nalion-O 

r ".1 ~ reilecls al/lr"deci COSIS. nalural ancimanrnacie (Ihis assumes Ihat the price-cosl mark-

lip is thl' par .. II11l'll'r) 

,II ~ I (ll1l' simplicilY as in iJix il-Sligliz monopoli sl ic CLlmpclili on or periCcl compelil ion 

on with J\nllillgtoll-gooc!s) 

Step 4: Agg regat ing acruss ill d ividu al goods 

So Inr we ha vc per- variet y c.\ pOrl s. To get tOlal bilateral exports from '0' 10 'd' 

/ . !' )' _" E" 
",I ::::: " ,, ( "T",f --

I ) \ ··fT 

" 
(A2.S) 

Where. 

1/" ~ l1 umber or sym melric varielies Ihall1alion '0 ' has 10 o lTer 

/ · ... 1 IOl,d vol ume ol' lr,,,le 
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Step 5: Us ing genera l eq uili hriulIl ill the eXJlorti li g nation to eliminate the Ilominal pril:c 

The producer pri ce. 1\,. ill the e~ponil1g I1ntiol1-o must adjust s uchth~lI l1atiol1-o call sell all 

it s output. ci l lu:r ~11 1l01l1C or abroad. Equation (A2.5) gives liS nat ion o's sales to each market. 

Summi ng over all lllarkets. includ ing o 's own markel. we gel lOla I sales oJ' nati oll-o goods. 

l \ ss lIllling markets clear. ll;!tioll o's wages and prices must adjust so the nation o's prociuction 

o i"tra lkd goods equal s it s sales oi" trade goods. 111 symbols . this requires: 

, I " /1 ) ,,= ,,,I 
'/ =1 

Where. 

)'" = lli.ltioll -O·S output meJslI rcd in term s orlhe Illl !11crairc . Relalill g V,," 10 1IIH.k:r ly ing 

va riables wilh (A2.5). the market col1dil iol1 for l1ali ol1-o becomes: 

)' ." /' In , " ( I-n ~) 
, - 11 " ~ [.~I 

.1-'-1 fl, ,,'" 
(/\2.6 ) 

\\ ' h~rc the ~ ull1 ll1atiol1 is over allmarkels (includ ing o ' s OWll markcl ).From equation (A2.6) 

I j"" 
11,, / 1,. -rf = 

fl o. 
Where s> / (A27) 

0" = a I11l1el11 on ic lo r ' opel1l1ess' since il l11 easures Ihe opel1n ess o l' nalion-o's ex port 10 world 

markets. 

Sltp 6: r\ firs t- pa ss g ra vil~ ' equation 

Suhstitutin g (1\2.7) ill to (1\2.5) . Wl' gel OLlr lirsi-pass gra vity eqll:lli on: 
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NOlL' that all v;Jriahle~ arL' Illeasured ill terllls ur llullleraire. Lxpress iun (/\ 2.8) j!\ a 

Ill icrotl.lllllded gra vit y eq uati on. 

Basil' [collolll etri c Biases: The Illedals 

/\ large fracti on or the gra vit y model studies contain se ri es errors. sO llle or which have been 

repcaled 10 oI'len Ih:1I Ihey become accepled pracli cc even Ihough some of thcm are we ll 

(kr ivL' th e s;/l't'r IIH't/U/ m;slake \\ hich is the (Ollce J'll ill es t iJl1~ lI ill g till' gravity Illodel. 

The Si lver Jl1cd .il Illi slaj·a: 

The basic Ih eory lells us Ih al Ihe gravilY equa l ion is a Ill odified e'pen di lu re funclion: il 

c' plains Ihe valuc ,, " spcllding by olle Ilalion oll Ihe goods produced by :lI lOlher nali un, Thai is 

lu say. Ihe gra vit y equa ti on exp lains a lIni-directional bilateral trade. tvlost gravity model s, 

Iw\\ ew r. are 1101 eSlilllaled on ulli-direclional Irade, Mosl researchers Ill isla,e Ihe log ojl/''' 

Mu lli ph- ing Ihe len and Ihe righl hand sides 0 1' equa l ion (A2 ,X) by Ih e isoillorphic ex press ion 

It1l' 1·. I" and ta king till' gL'omet ri c avcragc. wc gel (dropping the ti mc stlpcrSeriph 11.11' not at ional 

COil VL'1l t i on) . 

J 1-(7 1-(7 

r:-:-c-:-I , I ' _ -('[=" =' =;=['='''= , I I ". iI .I" - ) ·"E.{ 
J 0."1',, I -n 0." 

(A2 ' ») 

1"1 ',,,," 1,,1<, .. ( )1 ,,, , 1 ' £ ') 
=> = 1- 0- IIf ,'~ + 1/ ) " ' d + 1 ,.,+ Df" 

] " 

,"Vhere. th e supersc ript 'ovg ' on the bilateral trade costs indicates the geometr ic average or 

[ .. .I :1I1d L/ .. , The kc" poilll hcre is Ih:lI Ihe Iheory lell s us Ihal Ihe averaging should be dOllc 

alkr ta king th e logs. not belore. Most researchers Jllak e the mistake oj' laking the lug or the 
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<I\L'rag~ of 11 lilli-directional flows rather than the average or Ille log~. Spcl:ir'IGlIl y" th~se 

autilo rs estilll.lle (s implifYing 10 make th e point) 

-"'_'./_' -' -:'" - '-n ( GDI''' \' CDI'" J - T,,'/ - -.--
1 p 'c,{" p 'c,/I' 

" " 

lh i~ l'; l11 se ri ously hi;ls the re su lt s. 

Til e SlIlll or the logs is ;lpproxilllatcly the log or the sum. but tile approximation gets wo rse as 

tilc I\\\,l I1m\ s In I'lL' :-; lInllllcd Lip diverge. Delilling(Y ~lS till' ratio urt he hil<.lIcr.I1 trade !lows. 

Thc proper way or averaging yields. 

/ / ( . , . ) /, . /IIS 
- 1/ 1 " .1,/" = 1/ ,/ .. +-, , (/\2 .11) 

Tile II nlllg lIay mintls Ille riglll lI'a)'. Ille e1i1Terencc belween (/\ 1.1 0) and (/\2. 11 ) gives tiS Ill e 

hi;I. ... . 

Fnw' ~ /11 ' :" ., /11 (/ + .-i) - /111 - /11 ' :,,, 
/,1<) . /11') - = /11 ( / + ,) ) - - -/111. Ii " / , ) 

(/\212) 
- -

In plain Lngli sh. th~ ~JT()r \\ ill 11 0 t he too bad "o r nations that ha ve bila tera lly balanced Ira(h:. 

ill \\ilicil C<ISL'/)' i :-. L'ln:-;e to unity-but it Gill trlll) be unhe:lr: lblc I()!' Ilations wit h lIllb<lI ;\J lCcd 

Iral1c . In Ille real II Or/ ll. bila lernlly tlnba lanceel Irad e is Ille rtlle not an exceplion lor Nonll-

South trade 11 0ws in particular. Note also that th e errol' is always positive. in ollll: !' words th e 

:-;i l vct' medal mi stakc 1lleans that tile resea rchers (Ire work ing with ove re stimate s or thl: 

hili l t~r;ll trad e. Since thi s error ends LIp with res idll.:1l s. il wi ll bias til l: po int csti male if' the 

c,.,.m i., co rrclalcd II illl ill cllllkd \ 'Hiahks. Sce ll<dc1 wi ll alld Tagliolli (2006) j()r <Icuil s. 



APPENDIX 3: AFRICAN EXPORTERS OF CLOTHING AND 

ACCESSORIES 

Countries included in the study a re se lec ted on the basis of the ECA and 

Al cmayehu (2002 :332-333) class ificat ion of African co untries. This is 

IJI"csc nted as fo ll ows. 

1. WESTERN AFRICA 

Benin , Burkina Paso, Cape Verde, Guinea, Guinea Bessau, Liberia , 

Mauritan ia , Nige r, Nige ri a , Senegal , Sierra 

Ga m bia , Gha na 

Leone , Togo , Cot cJ'lvoi re , 

Samples (4): Niger, Cot d'Ivoire, Ghana, Burkina Faso 

2. CENTRAL AFRICA 

Bu rin d i, Camcroon, Cen lralAfrican Repu bl ie, Cha d , Congo,Eq ua lOI'ia C; un icC!, Ca 

bon,RuG nda , Sao tome , Zaire , DR. Con go 

Samples (2): Gabon, Rwanda 

3. NORTH AFRICA 

Alge ria , Egypt , Libva. Morocco , Tunisia 

Samples (2): Algeria and Tunisia 

4. EAST AND SOUTHERN AFRICA 

Angola, Botswana , Comoros, Dj ibou ti , Ethiopia , Kenya, Lesotho, Malawi, 

Madagasca r , Mmlrilius , Mozambiq ue, Seych elles , So ulh Africa , Swaziland , 

Somal ia, Suda n Tanzania, Uganda, Zimbabwe , Eritrea, Namibia, Za mbia 

Samples (5): Zambia, Lesotho, South Africa, Madagascar, Kenya 
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The underlined cOLlnll- ies were excluded out before lhe sa mplin p; process has 

taken place becau se they never reported in S IlT Rev_3 the study period 

5. THE THIRD MARKET COUNTRIES: IMPORTERS OF CLOTHING AND 

ACCESSORIES 

Samples (6): France, Nigeria, Uganda, UK, USA, Zimbabwe 
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RIM ORT Real import of clothing & accessories by the third mal'ket 

REALC HI EXI = China 's real export of clothing & accessories to third market i 

REA LINOEXI = Incli8's real export of cloth ing & accessories to th ird ma rket i 

gdp im Real GOP of importer country i 

gel pe\: I~ea l GO P of exporter country 

gel pcil1l l~e<11 GOP per capita of illlpOl"lel' country 

gdpccx Real GOP per capita of exporter country 

LOG OF THIRD MARKET REAL IMPORT 

• • • • • • • • • • • 
0 • N • I • • • • • I I I • I • • e I • • • • • • • • • • 0 • • • 
"' • • • • • • • • 

• • : I • • • I • I I ! 
;=- i I • I I 
n: • • • • 
0 

I 
• I I I I I I • 

0. 0 I • • " , , 
:2~ I • I I I I 

-" 
<.9 a I • I I I h; .,. 0 

0 • 

I 
I ~-= : 

....J 

I 
• 

I 
I iri~ .... J • 

I "' I I i I I t a a 
0 • • t • a • 

• • • • 

1995 2000 2005 
PERIOD(YEARS) 

FIGURE 7: LOG OF THIRD MARKET REAL IMPORT 

I O ~ 
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GROWTH RATE OF WORLD DEMAND FOR 
CLOTHING AND ACCESSORIES 

YEARS 

FIGURE 28 : GROWTH RATE OF WORLD DEMAND FOR CLOTHING 

AND ACCESSORIES 
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SUMMARY STATISTICS 

TABLE 1 : SUMMARY STATISTICS OF THE LEVEL VARIABLES 

Item J/aria h/e }\1(!(f11 Slu11dard del'jalioll ,~·k t.!lI· fless 1\"lIrlosis CV*(\'{/ riahility) 

(millioll) (mil/ioll) 

Rca/lmporl , ' _.> 125 7.55()S58 62.6X94X 5.434 

~ Real GOP oj l111po rters I 931111()() 3351111()1I 1.84785 7 4.7118836 1.735 

J Real GOP (~r /:.".\J]orlers 199110 364110 2.549861 8.4397119 1.829 

~ Relll GOP per capila (~lill1"(J"lers "' ''' /3515.67 /3672.66 .24811959 1.385594 1.1111 

C- Real GOP per c:api(a (~r exporter,\';'''' 11126.215 11 74.671 1.378446 3.564691 1.144 

6 Real Chi/I ll'S l!Xporl 11110 2160 1. 82249 I 12.1318 1.963 

7 Real India's export 432 616 1. 6112486 4.677411 1.425 

S Distance between importers alit! 6739.456 14443.29 8.1117568 68.68817 2.143 

(!xporters** 

9 Importer-exporter L(lIlt! A rca 11811000 3141i1i0O 4.6278 19 27.11136 2.661 

Prodflct (KI1I') 

'" CoefficieJ1t (~r Varial;'111 .;.,* ;11 II l1i1S IlOt ill mil/iolls 

11<1 
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TABLE 2: SUMMARY STATISTICS FOR THE LOG TRANSFORMED VARIABLES 

Item Va riuh/e IHcUIl Stunt/ll rd del'ill/ion .S'/i e ll '/1 ('xs Kurtosis C V* (1'1/ rill hili/\') 

L oJ.: (~r U('(fIIIllf1ort 7.4568112 5.3311312 . 745()39S 2.61141134 11.714 

2 Log oI Neal GO P (~( Imponers 25.48818 4.1191134 7 -2. 9(,5248 IR. 64386 fl. 16114 

3 Log (~l Nelli GO P (~r Exporters 22.61932 1.3824115 11. 71124 7119 2. 725742 11.6111 

4 Log of Real G J)P per capita (~r 8.115394 7 1.1375 73 - 11.1131528 UI 7691!9 11.2654 

importers 

5 Log of Rcal GO P per clIl'iw (~l 6.346639 /.045344 11.6414225 1. 93 1 ,~69 11. 1647 

expo rf I! rs 

6 Log (~r Real Ch inu's expor! 17.54921 3. 747843 -11. 373956 1.9 77259 fl. 2 1356 

7 Log (~r Real lndill's export 17.1899 3.421275 -11.4 111 71 7 2.182336 0.19911 

8 Log of Dis/(II/ ce helll'eell importers 8.319499 .923863 -11.2111146 5.1 46 128 11.1110 

(fnd exporter 

9 Log (~r II1I/wrter -ex/]()rfer Land Area 26. 11 /35 1.822314 fJ.IS39944 2.970618 11.0697 

Prot/llct 
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TABLE 3 : JB- T EST (VARIABLES IN LEVELS) 

I I e l11 , 'flriah/e Pr(Sh·c lI ·/IC.\S I Pr( A"[(fl(/sis , Alii /(2) , 
Pro/}> X-

/ RC(f I I Ill/Jorl II. II Ii Ii II. Ii II II 393.34 II. lillllli 

2 Neill (;/)1' ( ~( 1m/Jonas II. Ii II II 11.111111 2 73.22 11.11111111 

Nettl GOP (~l£x"ort (.'rs II. II Ii Ii 11.111111 447. /6 Ii. 11111111 

4 Ncal GOP per ClIP;{(I (~r;11Ip()rlerS Ii. 110] 

5 Neal CO P {) el' ('api/a (~leXI}(}rler.\· O. liliO 11.11115 /71 .99 11. 11111111 

6 /? f.!ul ( "hill(f 's ex!,orl II. lil){) 11.111111 528.46 Ii. lillllil 

7 Nealllldiu 's expo,., II. Ii Ii Ii 11.111111 234.64 Ii. lililiO 

8 j);s{all ce helll 'ce ll ill/IN)rleI'S lIml II. liliO II. II Ii II /211 7. 6/ 11.1101111 

I.!x!,o rrers 

9 I . (J,!:. (~r lll1l)(Jl'le,.-eXpor1er LlInd Area Ii. 111111 11. 111111 827.65 11.11111111 

Prod l/ o 

116 



TABLE 4: JB- TEST (VARIAB LES IN LOGARITHM ) 

11(' 111 Variuh/e I JI'(.\'k(, H'IICSS ) Prr K II r/osi.\') .-Idi /(2) Proh > Z2 

I I .a.!!, (~rl?(,fll ll/lfI(} 1'1 11.11111 11.111111 42.111 11.11111111 

2 Log (~f /?C(I/ (,)P (~r 11lI/lOrters 11.111111 11. 111111 11.11111111 

L flg (~lNcal (,'J))) (~f E\"!)(),-fc.'/'S Ii. 1111 II II. II 72 511.48 11.11111111 

4 Log (~r Neal (;/)1' I,el" cap illi (~l 11. 7114 

il11l'or/ c/".\" 

5 Rca I Gnp 1'('1" capi/a (~f exporte rs 11.111111 11. 111111 II. 1111 II II 

6 Log (~rR(,lI l Ch il10 's expo,., 11.111111 11.111111 11.11111111 

7 Lot:: (~rl?e((lll1di(/ 's eX/Jor! 11. 1111 11 11. 111111 11.1101111 

8 Log (~r/)iSllllln.: he/II'cL' 11 ilJlporTers {1.II12 11. 111111 43.30 11.11111111 

alld eXlwrler 

y Log (~rll1lfJ(l l'1 l!r- e.\"l'(lrl('r LUlld ,-II'{'II {1.II28 11. 954 4.84 11.118911 

Prodll C! 
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TABLE 5 : DIAGNOSTICS S UMMARY 

hpe o{test 

Presellce of :fixed e.freet 

P(}()/u/)i/ily m'ef t!le H'llOle IIll1rkel 

Presellce o{ tillle specific e[{ect 

IIlf{lSlIIfll1 5,1)(.!c(/icafiolllesr/or FL\-ed lIud RUlldO/11 e/leCfs 

J-/UlISI1UIII Elldogellci(1' Tc.";'Ior Joillt Exogcl1eily {~lCltiflll 

(( lid J IId;a 's exports (J Iltl G D Ps (~r exporting ali t! import; ng 
cO lllllries 

Test fill' A II (l) serial correlatioll a{ter 

Test For H elerosketfaslici(I' 

Note 
** indicates the test result is at 5% 
*** indicates that th.e test result is at 1 % 

Ohserved _\'/([I;.\'I ;c 

2.52 

1. 1411 

1.28 

11.611 

36 

16.84 

1234.30 

II S 

Theoretical P- FltlUC 

l'a /lle 

1.311 II.IIIIIIW * 

1.311 11.11111111 ,', * 

1. 311 11.111111 "* 

I 

16.81 11.111111 "" ,.. 

2.11 11.111111" * * 

511.89 11. 1111110 "* * 
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