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Abstract 

The implications of the recent ADs ' growth surge for the industrial development of African 

countries have been the subject of recent allention. The literature, however, focl/sed on the 

impact of ADs ' growing competitiveness in labor intensive manufactured goods on the industrial 

development strategy of the continent. This study, motivated by this bias in literature, explores 

whether the recent ADs' commodity demand boom significantly stimulated African countries to 

re-deepen their specialization in the production and export of traditional commodities. The study 

employed a non-parametric test of 'Galtonian regression method' to test the re-deepening 

specialization paltems of African countries. Then, the multi-country version of the HOV model is 

used to uncover the specialization patterns with the ADs ' commodity imports and the Chinese 

FDI flows are used to augment the model. The non-parametric test shows that African countries 

are characterized by re-deepening specialization patterns with the exception of few countries 

and few sectors. While China's commodity imports are significantly locking African countries in 

the production and export of traditional commodities, China's FDI and India's commodity 

imports are not important in such patterns. Furthermore, the result indicates that the intensity of 

the impacts of China's commodity demand boom on the export structure of Africa varies across 

commodity groups and the indirect impacts are more significant than the impacts of direct 

bilateral commodity imports from African countries. This calls for innovative policy responses to 

China and the need to balance between the temporGlY resource windfall gain. and the future 

industrialization strategies of the continent. 

Key words alld phrases: export, commodity demand boom, the Asian Drivers, export structure 
and system GMM 
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CHAPTER ONE 

1. Introduction 

1.1 Background 

It is obvious that international trade is of inunense importance for every nation in general. In 

particular, the role of trade in poverty reduction and economic growth is enormous in 

developing countries. ECA (2005), for instance, noted that Africa wi ll not be able to achieve 

the Millennium Development Goals (MDGs), nor set itself on a sustainable path to growth 

and poverty reduction, without increased trade. However, Africa's participation in 

international trade is not only very weak but also characterized by poor performance. Africa's 

relative performance in the global market has reached drastically low levels in the past thilty 

years. Its share in the world merchandise trade, measured in value terms, has decl ined steadily 

since] 980', from around n percent to around 2 percent in 2002 (WTO, 2004). Such a picture 

is due, not on ly, to the weak economic and institutional structures in the home country but 

also to the demand side factors. One of the most impOltant stylized facts of African expOlters 

is that they have been facing sharp decline in prices for most of their commodities (Morrissey 

and Mold, 2006). Moreover, African exporters , particularly those who rely on few primary 

commodities, are susceptible to export earnings instability. 

Recently, however, Afri can countries have seen expOlt demand boom' and world commodity 

prices experienced their peak. Africa's exports to China increased from $ 1.4 billion in 1995 

to $ 34.4 billion by 2007 which is more than 200 percent increase. Similar pattern was also 

observed for imports over the same period. Between 2000 and 2003 the UNCTAD All 

Commodities Price Index rose from 100 to 105, and by 2007 it had reached 207 (Farooki, 

1 Demand boom is a demand peak that is IIIllch higher [hall 'he previous peaks. 
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2009). Farooki (2009) also noted that, although different commodities ex perienced different 

price increases, at the end of 2008 the indices for all sectors were above their 2000 values . 

Such commodity demand boom and world commodity price surge was generated in two 

di fferent regions, the OECD economies and the emerging giant economies of Asia such as 

China and India (Farooli , 2009). 

Towards the close of twentieth century, the Asian bloc grew to a dominant role in global 

trade, but thi s time driven by the dynamism of two large new Asian economies, China and 

India (Kaplinsky, 2007). Such dynamism fo llowed their economic growth spurt in the late 

1970's and earl y 1990's in China and India respecti vely. Given their continuous and 

remarkable economic progress and their sheer size (accounting two- fifth of world populati on 

and one-fifth of global income), the ADs2 exert a sizeable impact on global commodity 

markets, trade patterns, and the economic prospects of other developing countries 

(A lemayehu , 2006, FAO, 2007 and Farooki , 2009) . In particular, the ADs' growth surge is 

commodity intensive in the sense that those sectors that ex perienced above average growth 

such as infrastructure, construction and manufacturing are commodity intensive in nature 

(Farooki , 2009). Moreover, they experienced structural change with the share of foreign trade 

in GOP escalating since the 1990s. China's export as percentage of GOP, for instance, 

increased from 19 percent in 1990 to 40 percent in 2006 which is more than double. These, 

therefore, along with the ADs' ' large country effects', make the impact of ADs on the world 

commodity market and hence world commodity price non trivial (Kaplinsky et ai , 2009). 

Streifel (2008) argued that, although the failure of supplies to keep pace, low stocks and 

depreciation of dollar have al so contributed to the price surge, China (and India for some 

commodities) has been the major player in the recent commodity price surge for all 

commodities except petroleum. Kaplinsky et al (2009) also argued that China accounts for 

:2 Asian Drivers (ADs) ill this study refers to China (ln(/ India 
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about 60 percent to 100 percent increase in global demand for most metals during the peri od 

2000-2007. 

Such progress of the ADs and their influence on world commodity markets has both 

oppOlt uni ties and threats for Afri can countries . Ri sing commodity demand from these countries 

may increase Afri ca's potential for primary commodity ex ports both directly, through 

expanding exports from Africa to China and India, and indirectl y, because the price effect 

from ri sing Asian demand will increase Afri ca's earnings from primary commodity exp0l1s 

even if Africa' s ex porters do not sell to these Asian countries (Mayer et ai, 2005 and Villoria, 

2009) . Kaplinsky el al (2006), moreover, noted that cheap consumer goods imports sourcing 

from the drivers (patticularl y, due to growing Chinese competitiveness) may enhance the 

welfare of Afri can consumers. African prod ucers also source cheap and appropriate 

intermediate and capital goods from these Asian countri es . The Sub Saharan Africa import of 

cheap fabrics from China and India is important case in point (Kap linsky and Morris, 2006). 

Hence, in thi s front, the ex pansion of the ADs may be complimentary to possible growth of 

African economies. 

Nonetheless, these commodity demand surge and cheap impotts from the ADs have important 

implications for the structure of African expol1s in the long-run . In particular, the possible 

danger of ADs' increased commodity imports (and its complementarity) is its implication for 

the industriali zati on of Africa if it locks African countries in the production and export of 

primary commodities in the long-run (Alemayehu, 2006) . In other words, the increased 

commodity demand from the ADs may dri ve African countries to re-deepen their 

specialization in the resource sector instead of moving up the technological intensity in 

production and ex p0l1. Furthermore, ADs' growing competiti veness in labor intensive 

manufactured goods pose severe threat on African manufacturing sector both in the home and 

ex p0l1 market (third market). On the domesti c front, the ADs' cheap manufactured ex ports 
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di splaced domestic producers in several African countries . The domesticall y produced 

clothing and furn iture manufactures both in Ghana and South Africa and small scale foot wear 

industries in Ethiopia are important cases in point (Kaplinsky and Morri s, 2006 and Tegegne, 

2007). Such pattern, at its best, may intensify the de- industriali zation process initi ated by the 

liberali zati on poli cies embedded in SAP (Ajakaiye, 2006). Similarly, the ADs 

competiti veness (due to increased labor productivity and marketing efficiency) in 

manufactured goods has been di splacing the African labor intensive manufactu red goods in 

the third market. With MFA quota removal on Chinese imports, the AGOA ex ports to US 

coll apsed by 17 percent and unit price index squeezed by half (Kaplinsky and Morri s, 2006) . 

Alemayehu and Atnafu (2008) also showed that China has been di splacing African 

manufactured export from the third market. 

In general , the growth of China and India offer developing countri es both adj ustment 

chall enge (in some cases quite severe) and opportunities for growth . Whether the 

development opportunities arc exploited or wasted wi ll , however, depend criticall y on the 

policy responses and quality of institutions of each country (Cox head and Jayasuri ya, 2008) 

1.2 Statement of the Problem 

Given the sizable impact of ADs on the global economy, there has been a surge of interest on 

the implications of the ADs' growing trade engagement on the export structure of other 

developing countries. A bulk of studies analyzed the impact of the ADs on the export 

structure of Africa (see for example, Jenkins and Edwards (2005), Goldstein el al (2006) , 

Stevens and Kennan (2006), Broadman (2007), Zafar (2007), Alemayehu and Atnafu (2008), 

Kaplinsky el al (2008), Kaplinsky (2008) and Jenkins (2008) among others). Several studies 

also analyzed ADs' impact on other Asian countries ( see for example Ianchovichina and 

Walmsley (2001 ), Ahearne el al (2003), Eichengreen el al (2004), Greenaway el al (2006» 

through the trade channel. Some studi es also empiricall y analyzed the ADs' impact on Latin 
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American Countries (LACs) (for extensive surveys see Ledereman et ai, 2008). In fact , less 

emphasis was put on the impact of India on other economies. 

Nonetheless, the literature on the ADs' engagement in Africa focus on the impacts of ADs' 

growing competitiveness in (labor intensive) manufactured export on the African 

manufacturing sector (see for example Alemayehu and Atnafu (2008), Kaplinsky et al (2008) 

and Kaplinsky (2008)). Given the volume of ADs' primary commodity imports likely to keep 

growing over the coming two or three decades (Mayer et at, 2005), equally important issue, 

however, is the potential effects of the drivers ' commodity demand surge on the structure of 

African export in the long run. Specifically, the ADs' growing commodity demand and the 

associated world commodity price surge may stimulate African countries to re-deepen their 

speciali zation in the production and export of the commodities demanded by these Asian 

giants . This argument is subject to three fact s. First, further increases in commodity prices 

may impede continued movement up the scale of capital intensity in production with the 

corresponding changes in the patterns of trade (Krueger, 1977 cited in Cox head and 

Jayasuri ya, 2008). Second, as argued by Cox head and Jayasuriya (2008), resource boom 

increases inter-sectoral competition for labor and the resulting rise in wlr ratio wou ld threaten 

to li mit expansion in manufacturing. Finally, processing of primary commodities would have 

large opportunity cost with ADs' demand in its place. Consequently, resource boom that 

generates positive income effects (at least directly measured) may have adverse long term 

developmental consequences. 

On the other hand , FDI flows from ADs (specifically China) are also designed pri mari ly to 

secure commodities and mineral resource assets (Ajakaiye, 2006 and Alemayehu, 2006). Put 

it differently, the Chinese FOr in Africa are qualitatively different in kind from the European 

and NOIth American sourced FOI in the sense that it is driven primarily by the need to secure 

key commodity and energy assets as well as capturing untapped markets (Alemayehu, 2006). 
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Goldstein el ai, (2006) al so showed that 50-80 percent of Chinese FDI in Africa is in resource 

exploration and natural resource rich countries. [n general, the argument, therefore, is that the 

Chinese FDI in Afri ca supports the traditional export specialization of the continent. 

In sum, the ADs' commodity demand surge and the Chinese FOr nows may lock African 

countri es in the traditional commodities sector and result in dimini shed manufacturing exp0l1 

oppOltunities. However, this may ri sk them vulnerable to trade-based shocks. This might al so 

be deleterious if the growth of manufacturing in general, and of specific sectors within 

manufacturing, is argued to generate dynamic productivity gains through a variety of 

mechanisms. Hence, it is important to think and act on the possible impact of the ADs' trade 

and FOr fl ows in locking African countries in the production and export of primary 

commodities (Alemayehu , 2006). In thi s regard, therefore, it is imperati ve to know the 

possible impacts of ADs' commodity demand surge and FOr nows on the export structure of 

Africa in the long run. Thus, thi s study is aimed at in vesti gating the indirect effects of ADs ' 

commodity demand surge in locking Afri can countries in the production and export of 

primary commodities in the perpetual manner. 

1.3 Objectives of the Study 

Given the above facts, the general objecti ve of the study is to see whether the ADs' trade and 

the Chinese FDr re lations with Africa have important impact on the structure of African 

exports in the medium to long run. Specifically the study is aimed to: 

i. investigate whether African export structure is characterized by stickiness or changing 

patterns 

ii. examine if the ADs ' commodity demand surge is re-deepening the African countries' 

speciali zation in the production and export of primary commoditi es 

iii. study the impact of China' s FDI flows in Africa in locking African countries in the 

production and ex port of traditiona l primary commodities. 
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1.4 Hypothesis of the Study 

Following their economic growth spurt in 1980s and 1990s, ADs expanded their trade and 

FOI relations with Africa, often bundled with their aid . Their impact on global economy in 

general and on Africa in particular is likely to be non tri vial. Given the ADs' multifaceted 

engagement in Africa and their strategic move to secure access to raw material sources, one 

can hypothesize the following solutions to the above issues: 

I . With the current encouragmg world commodity markets, Afri can exporters would 

shi ft resources towards the commodity sector and hence, re·deepen their traditional 

speciali zation. 

ii. The current ADs' commodity demand boom and the associated commodity price surge 

would significantl y be locking African countries in the production and export of 

primary commodities. 

iii. Contrary to the FDI fl ows from the traditional sources, the resource and market 

seeking Chi nese direct investment would negati vely affect the movement towards 

production and export of labor intensive manufactured goods. 

1.5 Methodology ofthe Study 

1.5.1 The model 

In empirical literature, to test whether ex port structure of a given country is stable or not a 

non-parametri c test of simple correlation coeffi cient between the first and the second year 

Revealed Comparati ve Advantage (RCA) index is employed (Hoekman and Djankov, 1997). 

However, thi s technique has the di sad vantage of hiding the dynamics of export structure for 

each commodity group. To test the hypothes is of re-deepening speciali zation the study uses a 

non-parametric test of GaItonian regression method along two approaches: the country-wise 

approach and t he sector-wise approach. While the first tests whether countries are stable 
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across sectors and whether they tend to become more or less specia lized intra-country, the 

latter, tests whether specialization pattern s tend to converge across countries, within the same 

sector (Dalum et at, 1998 and Laursen, 2000). 

In analyzing the impact of ADs' commodity demand boom on the export structure of Africa, 

the study employs the multi-country version of the HOY model. In trade literature the HOY 

model, which is a generali zation of the celebrated HO theory, is used to test the factor content 

of net trade of a given country with the rest of the world (see Trefler, 1995 and Debaere, 

1998). Hence, the HOY model is a preferred way of testi ng the HO model. In the model, trade 

patterns are determined by the differences in factor abundances and the differences in the 

factor intensities of goods, as predicted by the HO model. However, in the neoclassical 

framework trade patterns are determined by excess factor endowments. Hence, ex port 

performance in specific commodity (commodity group) is explained by the factor abundances 

of a country exporting that particular commodity. The model is augmented by the ADs ' 

commodity imports and the Chinese FDI flows in addition to the standard HO model 

arguments (the endowment variables) . To check for the self reinforcing effects in export 

specialization, the lagged dependent variable is included as an additional regressor and hence, 

requiring dynamic panel data model estimation. 

The model would be estimated fo r samples of sub-Saharan African countries for the period of 

1995-2007. Five commodity groups are identified based on two-digit Standardized 

Internati onal Trade Classification Revision Four (S ITC Rev. four). This disaggregation has 

two expli cit advantages. First, RCA is a commodity specific concept. Therefore, RCA is onl y 

practical at certai n level of disaggregation. Second, the impact of ADs' commodity demand 

surge on the export structure of Africa, which is the subject this study, varies across different 

commodity groups. Hence, the model is estimated for each of the five commodity groups. 
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1.5.2 The data sources 

The study covers the period between 1995 and 2007. Data on severa l variables before 1995 is 

ei ther not avai lable or characterized by extensive missing values. Further, the recent WB and 

IMF CD· ROMS (2007/08) provide data on several vari ables only until 2007. Sample 

countries for each commodity group are different. Nonetheless, most of the countri es in the 

sample are common to these groups. The sampling procedure is that the top trading partners 

of China and India are selected, given the data avai lability. The study uses data coll ected 

from several sources such as the World Bank African Development Indicators (WB ADI) and 

the International Monetary Fund Direction of Trade Statistics (IMF DOTS). The study also 

uses the UNCTAD Handbook of Statistics (2008) online database and UNCTAD's World 

lnvestment Statistics (WIS) online database, the FDl STAT. 

1.6 Significance of the Study 

As it is obvious natural resources create a concentrated export structure which exacerbates 

economic volatili ty and thus reduces growth . Furthermore, specialization in the export of 

primary commodi ties is at an odd with economic diversifi cation which in turn acts to the 

detriments of economic development. Consequentl y, in the medium to long run the role of 

traditional primary expolts should be to facilitate ex pOlt diversification. In this regard thi s 

study which analyzes the impact of ADs' trade and FDr relations on the expOlt structure of 

African countri es in locking them in the production and export of primary commodity sectors 

in the medium to long run would be of immense importance. The stud y is expected to provide 

African policy makers and governments with policy options in deali ng with the ADs. The 

study also gives insights to how African countries minimizes the risks and maximize the 

benefits of the ADs ' engagements in Africa. Furthermore, the study draws the attention of 

researchers that would have focused on the ADs ' impact on the export structure of Africa 

through their cheap labor intensive manufactured exports to this neglected area. 
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1. 7 Scope and Limitations of the Study 

The study is aimed to analyze the impact of ADs ' trade and the Chinese FDI relations on the 

ex port structure of African countries. Specifically, the stud y is intended to exp lore the effect 

of ADs ' commodity demand surge and Chinese FDI fl ows in locking African countri es in the 

production and export of primary commodities in the med ium to long run . The study doesn' t 

ex plicitl y take in to account the impact of ADs on the ex pOlt structure of Africa through 

world commodity price. Rather, this would be approached indirectly by emphasizing the 

ADs' commodity import from the world commodity market rather than commodity imports 

from African countries. FUlthermore, the study uses two-d igit SITC rev ision four data which 

is relatively too aggregated and hence, hiding specific commodity level information. The 

study also doesn't emphasize the ADs' impact on the export structure of Africa through their 

cheap manufactured exports competition in the domestic and third market. This is rather the 

area emphasized by the literature elsewhere. 

1.8 Organization of the Study 

The rest of the study is organized as follows. In chapter two reviews of the theoretical and 

empirical literature are made. [n the theoreti cal secti on a fu ll account of theoretica l issues 

pertaining to measuring speciali zation patterns and its dynamics are made. In the empirical 

section, the literatures dealing with ADs' effect on African export structure on several fronts 

are reviewed. The methodology of the study is dealt with in chapter three where theoretical 

framework and the model speci fications are taken care. In chapter four, the estimation 

techniques of the study are shown and the estimation results are presented. Discuss ions of the 

results are also made. Finall y, in chapter five, conclusion and policy implication of the study 

would be presented. 
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CHAPTER TWO 

2. The Literature Review 

In the previous chapter it is argued that the fast economic growth of ADs and its accompanied 

commodity demand surge, despite its sh0l1 run benefits as a source of revenue, could have 

long run impact on the export structure of African countries. In this regard theoretical issues 

relating to special ization patterns and their dynamics are crucial. In the theoretical section, 

therefore, we briefly review how to measure the export specialization of countries. It is also 

devoted to measuring the dynamics of export speciali zation patterns. The last sub topic in the 

theoretical literature presents some stylized facts on the structure of African exp0l1s and the 

challenges to industrialization in Africa in general and the threats of ADs in particular. The 

empirical literature gives insights in to the empirical analysis on the impacts of the ADs on 

the pattern of export speciali zation in Africa through the trade and FOr channel. 

2.1 The Theoretical Literature 

2.1.1 Measuring Countries' Trade Specialization 

Although the emergence of trade theories of Posner (1961), Kenen (1965), Vernon ( 1966) and 

Johnson (1968) attributed the classical (and the neoclass ical) comparative advantage and the 

economies of scale eq ual im portance as an explanation for why countries trade, as far as trade 

fl ows pred iction between similar and different countries is concerned, comparative advantage 

is still the main theoretical exp lanation (Davies, 1997 in Benedic its et ai, 200 I ). The 

determinants (sources) of comparative advantage, however, differed among trade theories . . 

The Ricardian theory, for example, explained comparative advantage from costs and 

technological differences, but the HO theory considered factor price differences (Bander, 

2002). In other words, Ricardian theory emphasizes international differences in the production 

11 



functions and abstracts from international differences in relati ve factor costs while the HO 

theory makes precisely the opposite assumption (Katrak, 1969) . To put the idea more clearly, 

while the Ricardian theory is largely derived from the propositions on opportunity cost and 

labor specializations, the HO theory emphasizes the internati onal difference in resource 

(factor) endowments as the source of comparative advantage. In fact, Alemayehu (2010) 

wouldn ' t see any difference between the two explanations as the difference in factor 

endowments give ri se to the difference in factor costs . On the other hand , the Technological 

Gap and the Product Cycle Theories attribute technological innovation and technological 

change as a source of comparative advantage differences (Bander, 2002). Such different 

theoretical backgrounds make the measurement of comparative advantage and the empirica l 

test of the theori es laborious tasks. 

The sign of the difference between the autarkic3 and free trade relative prices help to identify 

the good or industry in which a country has a comparative advantage: if the sign is positi ve 

the country has comparative advantage in the production and expOll of that particular good 

and if the sign is negative the country has comparati ve di sadvantage (Deardoff, 1980). Hence, 

the measure of comparati ve advantage refl ects the regional or cross country differences in 

hypothetical pre-trade environment-autarky. However, problem arises from the fact that there 

is no data relating to that environment. Since in reality all countries engage in some level of 

international trade, the true autarkic price and hence true or shadow comparati ve advantage is 

unobservable (Leishman et at, 1999). Katrak (1969) al so noted that once countries begin to 

trade the difference in relative prices are reduced although they are not eliminated completely 

due to impediments to trade such as tariff, transportati on cost and imperfect knowledge on 

part of traders. In general, comparative advantage faces a measurement problem as trade 

statistics reflect on ly post trade situations. 

3 Autarky is fhe condilion where equilibrium prices are ullaffected by faclors external to the economy 
(Hotlk,1986) 
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The path breaking work on the measurement of comparative advantage was done by Balassa 

( 1965) . Balassa ( 1965) introduced the concept of Revealed Comparati ve Advantage (RCA) as 

a way to approximate comparative advantage4
. The concept of the RCA is that it shows the 

relative trade performance of indi vidual country for a particular commodity. Balassa (1 965) 

argued that since commodity trade pattern reflects inter country differences in relati ve costs 

and non-price factors, commodity trade patterns should reveal the comparati ve advantage of 

trading nations. He further maintained that as opportunity costs differ among countries and 

countries speciali ze in production and trade, the nature of speciali zation would be such that 

expol1 structure of each country will be dominated by the product in which its comparati ve 

advantage will be stronger (Balassa, 1965). In sum, if trade performance is determined by 

comparati ve advantage, then direct observation of trade performance should reveal 

comparati ve advantage (Leishman el a i, 1999). Hence, revealed comparati ve advantage has 

become one of the most popular measures of a country' s comparati ve advantage in a specifi c 

commodity or commodity group compared to the world or selected region (Kildu ff el ai , 

2005) 

2.1.1.1 The Balassa Illdex of Revealed Comparative Advalltage (RCA) 

The vanous measures o f global RCAs that have been proposed to infer the existence of 

comparati ve advantage from actual (post-trade) data can be class ified according to the 

variables involved in the measures: the ex ports, imports and net trade. The most widely used 

RCA measure built on exports as the only variable is the Balassa (1965) index (Benedicts el 

al,200 I) . Balassa (1 965) pointed out that a country' s relative expOit share of a commodity in a 

4 111 fact, before Balassa ( / 965) introduced his famous RCA jlldex. Hoover I 1936) and Liesll er (/958) had 
already cOllfributed /0 the li teratu re of RCA (Ben edicts er ai, 2001 (llld Utkultl et a I, 2004). Liesner (l958)/or 
iI/ stance proposed a simple measure of RCA 

RCA = Xi j / . 
XII) 

where X represellts exports, i is a CO/IlltIY.) is a cOlI/modily (or industry), alld II is a set of countries. 
j The cOl/sistency of the I?CA illdices wilh lIIost jamiliar theories of trade patterns has 1101 a/ways been clear, 
despite Ba/lIssa's effort. Like g ra vity model (lnd the Grubel-Lyold indexes, RCA indexes are employed bllt 'do 
lIot gel re:,p ect' (Ricl/arson et aI, 1999). 
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particular region revea ls the comparative advantage in that commodity. The measure of 

international competitiveness, defined by Balassa (J 965), the RCA index hence, compares the 

export share of a given commodity or sector in a country with the export share of that 

commodity or sector in the world market (Kilduff et aI, 2005 ). 

RCA .. 
IJ " x .. j " " x L..J j IJ ~iL... j "IJ 

Xij shows the export of sector (commodity) i from country j 

(2.1l 

While the numerator of the index shows the percentage share of a given sector in national 

exports, the denominator shows the percentage share of a given sector in a defined region's 

(world) export. Alternatively, it can be interpreted as the country's share of sectoral 

expOlt, xijll.j xij normalized by a weighted sum of export shares in all sectors, 

l. iXijll. i l.jXij' The numerator varies from 0 (the sectoral ex ports are nil) to I (international 

monopoly) and the denominator also ranges from 0 to 1. Hence, the Balassa's Revealed 

Comparative Advantage (RCA) index ranges between 0 and l.il.jXijll.iXij and is equal to I 

equal s l.i Xij I l. i l.j Xij' A particular coun try c has comparative 

disadvantage in particular sector, s if 0 < RCAse < 1 and it has comparative advantage 

ifl < RCAse < l.il. jxijll.iXij' Balance el al (1987) noted that it is possible to attach 

threefold interpretation to the Balassa's RCA index (cited in Benedictis et aI, 2001)7 First, it 

provides a demarcation between countries that reveal a comparative advantage in a particular 

sector and those countries that do not. This is the most common interpretation. Second, it 

quantifies the sector specifi c comparative advantage enjoyed by one country with respect to 

any other country or set of countries. Finall y, it gives possible cross-country and cross-sector 

rankings ordered according to the value of the index. In general , the RCA index seeks to 

6 There are many ver:iiollS of Balassa's RCA index. For extensive survey see for example UtkllLu and Seymell 
(2004). 
7 Such degree oj freedom ill illlerprerillg the j"dex emerges from the i"direct nalllre of RCA based 01/ pos/trade 
data, Hence. if is possible 10 give dichotomolls, ordinal or cardilla! i1llelpretalioll to the illdex (Ha vrila and 
GUI/awardalla, 2003) 
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reveal whether a selected commodity is more important to a co untry's exports than it is for 

another designated trade partners. 

Although the measure helps to estimate the RCA indices at various points in time and hence 

provides the RCA indices in abso lute terms, Balassa (1965) also showed that such relative 

ex port measures could also be used to reflect changes in comparative advantage overtime. 

This wou ld help to test the stability of national export patterns. We would take up this issue 

latter in thi s section. 

Albeit it stands out as the most widely used revealed comparative advantage index, the pros 

and cons of Balassa's RCA index are still debated in the literature (Sevin and Civan, 2008). 

The most serious limitation of the Balassa index is that it turns out to produce outputs that are 

not comparable on both sides of I (one) (Laursen, 1998). This is because the index ranges 

from zero to one if a country is said to have comparative disadvantage in a given sector, while 

the value of the index ranges from one to infinity if a country is said to have comparati ve 

advantage. Hence, the Balassa's measure suffers from the inherent ri sk of lack of normality. 

But, skewed distribution violates the assumption of normality of error terms in regression 

analysis and hence, producing unreli able t-stati stics (Laursen, 1998). On the other hand , the 

upper bound of the Balassa index is not fi xed. In pmticular, it inversely depends on the 

country's export share in the world exports. This reliance on the size may cause confusion in 

the interpretation of cross-country comparisons (Benedictis el ai, 200 I). In general , to put the 

idea more clearly, the Balassa's revealed comparative advantage index follows asymmetric 

di stribution with a lower bound and a variable upper bound, it has a fi xed demarcation value 

I , a variab le mean va lue, /1(RCA ij ) , and standard deviation a(RCA ij ) (Benedicts el ai, 200 I). 

At least in econometri c sense, however, the Balassa's Revealed Comparative Advantage 

index (for that matter an y revealed comparative advantage index) should be made symmetric. 
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Laursen (1998) proposed the fo ll owing index normali zation mechani sm (see also Hoeckman 

and Djankov, 1997): 

RCAij -1 

RCAij + 1 
(2.2) 

where RSCAij is Revealed Symmetric Comparati ve Advantage (adjusted RCA) and it ranges 

between I and -I. Hence, the method has the advantage of attributing changes below unity the 

same weight as the changes above unity (Hoekman and Djankov, 1997). Vollrath (1991 ), on 

the other hand , suggested taking the logarithm of the index to avoid the asymmetry problem. 

The li kely problem with such normalization, however, is that the index would be undefined if 

the country's ex port in a given sector is zero (Laursen, 1998). Furthermore, small RCA values 

are changed to high negati ve values. For instance, a change in RCA from say 0.0 I to 0.02 or 

vice versa has the same impact as a change from 50 to 100 (Hoekman and Djankov, 1997) . 

2.1.1.2 Alternatives to Balassa (RCA) Illdex: the Vollrath Illdex alld the Lafay Illdex 

As noted above, several measures can be proposed based on production, export, import and 

net trade to infer the existence of comparative advantage. Each measure has its own 

weakness. For instances, using commodity trade balance to measure comparative advantage 

may render the indices incomparable due to the inter-country differences in protection 

(Wadud, 2007). Comparing production costs pose similar problem due to the complex ities 

involved in accessing comparable information (Wadud, 2007). 

Vollrath (199 1) introduced measures that enable the estimation of comparati ve advantage in 

an environment that is susceptible to various degrees of distortion . He in particul ar developed 

the idea of revealed competitive advantage and trade intensity indices. These alternati ve 

specifications of RCA include: the Revealed Export Advantage (RXA), the Revealed Import 

Advantage (RMA), the Revealed Trade Advantage (RTA) and the Revealed Competitiveness 
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(RC). The added advantage of these indices is that they are symmetric through the origin 

(Utkulu et ai, 2004) and hence requiring no normali zations. FUlthermore, they all ow one to 

di stingui sh between specific commodity (country) and the rest of the commodities (countries) 

(Voll rath, 199 1). Thi s e liminates the possibility of country and commodity doubl e counting. 

The revealed competitiveness index encompasses both supply and demand balance in il. 

Hence, it provides a better picture of actual comparati ve advantage of a commodity (or a 

country) (Vollrath, 2004). However, this measure is of dubious value if bilateral trade does 

not occur i.e. either import or export is zero. 

Cheap-labor emerging economies like china and other East Asian economies tend to import 

technologicall y sophisticated components, perform low value added assembling activities and 

subsequently re-export valuable final goods to which they have scarcely contributed. In such 

instance the traditi onal Balassa (1965) index is of little sign ificance. In an environment 

characterized by vertical fragmentation of production, hence, we need an indicator of RCA 

which is able to control the import-intensity of exports. Lafay (1992) index which is based on 

the net trade fl ows is therefore more appropriate to deal with the problem of fragmented 

production (Marconi et ai, 2007). Another desirable feature of the Lafay index is that it is 

symmetric on both sides of zero and hence requiring no normali zations . 

In general , the greater independence of measurement issues from the theory and hence the 

larger degree of freedom in the selection of specific index of RCA in app li ed works means 

that there is a need to be aware the implications that those indices convey (Benedictis et ai, 

2001). 

2.1.2 The Stability of Export Specialization Patterns: The Galtonian Regression Model 

As noted above, comparative advantage is a microeconomic concept focusing on industry­

specifi c trade. exp laining why one country might ex pOlt labor intensive products while 
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another country might spec iali ze in capital intensive ones (Adams el at, 2004). Comparative 

advantage as refl ected by the RCA index is static concept indicating the expo.t specialization 

pattern of a given country at a particular point in time. Nevertheless, in the medium to long 

run, despite the forces in international trade that tend to rei nforce strengths and weaknesses in 

trade pe.formances (Dalum el at, 1998), there are forces8 enabling sectors with initial low 

comparative advantage to improve and sectors with in itial large comparative advantage to 

deteriorate. In particular, it coul d be the case that those sectors initiall y be low the country 

average are above the average in the final year and vice versa. Hence, in addition to the 

revealing the comparati ve advantage of a given country at a point in time, it is of immense 

impOltance to reflect on where the country' s export structure is heading. 

Several techniques have been proposed to measure the stabi lity of trade specialization patterns 

of a nation. The most easil y interpretable technique is to calculate a simple correlation 

coefficient between the RCA indices for each country at different periods of time (see 

Hoekman and Djankov, 1997). This simple correlation would give an important insight to the 

change in ex port composition. This technique which is followed from the work of Pavitt 

(1989) was initially used to test the stability of technological specialization patterns at country 

level (Hoekman and Djankov, 1997). The idea is that high positive correlati ons between the 

indices indicate less change in the export composition (Hoeklnan and Djankov, 1997). 

Different, but related issue is the concept of shift in comparati ve advantage. Bander (2002) 

proposed the correlations of RCAs for a given sector between two different country groups 

over a period to be the appropri ate measure of the systematic shi fts in comparati ve advantage. 

SSuch forces include the expanded foreign markel, increased foreign competition, policy induced restructuring of 
the economy, foreigll direct ill vest melli, process of techl1ological imilatioll , illiema/iollal trade ill capital goods 
(/lid compOllellts (llld etc (see for example Datum et aI, 1998). Pattern of comparative ac/v(l1lfage call also change 
ill the process of accumulation of physical (lnd human capital thai characterizes eeollomie development 
(Balm'sa, 1979). 
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Negative correlation means that the loss suffered by one region is the gain of the other region9 

and hence, indicating a systematic shift in comparati ve advantage (Bander, 2002). 

The most widely applied technique in trade literature is what we call the 'Galtonian 

Regress ion Method '. This method was initiall y developed by Hart and Prais (1956) and used 

in the context of specialization by Cantwell ( 1989) (see Dalum el ai, 1998). Stability (the 

speciali zation trend) is tested by the following regression equation: 

where the superscripts tl and t2 refer to the first and the next period respectively. a and fJ 

are standard regression parameters and E is the residual term. Ln this regress ion the dependent 

variable, the RCA at time 12 for sector (commodity) i, is regressed against the independent 

variable which is the RCA in the previous year, 11. This regression equation can be estimated 

along two approaches: the country-wise and the sector-wise approaches. The country-wise 

approach tests whether countries are stable across sectors and whether they tend to become 

more or less specialized intra-country. On the other hand , the sector-wise approach tests 

whether specialization patterns tend to converge across countries, within the same sector 

(Dalum el ai, 1998). As noted above the Balassa's measure suffers from the inherent lack of 

normality and hence violating the normality of error terms in the above regression (Bened icti s 

el ai, 2001 and Dalum et ai, 1998). FUl1her, the Balassa's measure gives more weight to the 

values above one, in regression analysis, compared to the observations below one (Dalum el 

ai, 1998). Hence, the index should be made symmetric before used in regression (see for 

example Laursen, 1998, Benedictis et ai, 200 I and Dalum el ai, 1998). Therefore, the above 

9 Note Ihll/the lVorld trade is fixed ill {/ givell period o/time. 
10 It is imperative to nole that II01hillg can be said about the determinants of th e initial specialization paflem 
based 0 11 this equation (Datum et (11, 1998) 
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regression equation cou ld be re-written 111 terms of the Revealed Symmetric Comparative 

Advantage as: 

(2.4) 

The size of fJ measures how stable the speciali zation pattern of a given country has been 

between the two periods. Very low value of fJ indicates higher degree of turbulence while 

values not significantly different from one show unchanged pattern of comparative advantage 

(Laursen, 1998 and Oalum et ai, 1998). In particular, if fJ> I the country tends to become 

more specialized in sectors where it is already speciali zed and less speciali zed in sectors 

where initial specialization is low which implies that initial speciali zation pattern is 

strengthened. On the other hand, if 0< fJ< I it means that on average those sectors with initial 

low RSCA increase overtime whi le sectors with initi al high RSCA decrease their values. In 

trying to make analogy with the convergence literature, Oalum et al (1998) termed the first 

case as fJ-specia lization and the second ,,-de-specialization in the country-wise approach and 

fJ -divergence and fJ-convergence respectively in the sector-wise approach. In fact, it could be 

the case that fJ<O in which case the rank of the sectors reversed (Oalum el ai, 1998). 

One can also use the above regression equation to test whether the speciali zation changes or 

not. Cantwell (1989) argued that fJ > 1 may not be necessary condition to infer that the overall 

specialization pattern increased. Following Hart (1976), it can be shown that 

(2.5) 

Hence, 

ci;] / oJ = IA/I~ (2.6) 
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where (J is the standard deviation of the RSCA and R is the correlation coefficient from the 

regression. 

The point is that the dispersion of the distribution is unchanged if f3 = R while the degree of 

specialization has increased if f3 > R (the dispersion has increased) (Dalum ef ai, 1998 and 

Laursen, 1998). Here a lso the analogy with the convergence literature is apparent, the 

situation being called a-specialization in the country-wise approach (Dalum el ai, 1998). If 

we have f3 < R , the dispersion has decreased and we ca ll it as a-de-specialization pattern in 

the country-wise approach. In the sector-wise approach the first case is call ed the a­

divergence pattern and the second a-convergence paltern. 

In general, to examine the dynamics of speciali zation patterns and the determinants of such 

patterns, which are the theme of this study, the concept of comparati ve advantage is central. 

Furthermore, the notion of measuring such specialization palterns and their dynamics is of 

immense importance. Specificall y, to show how expOlt specialization patters are evolving and 

hence, to measure the stability of national export spec iali zation patterns one needs the concept 

of Galtonian regression which in turn leads to the concepts of variation and dispersion in 

regression. Therefore, these techniques help to test whether countries are stable across sectors 

and whether they tend to become more or less specialized intra-country. 

2.1.3 Some Stylized Facts on the Export Structure of Africa, the Primary Commodity 

Export and the Challenges to Industrialization 

In most of its hi story, if not all , Africa played a role of exporting primary commodities and 

impOlting processed goods. In particular, most African countries rely on expOlt of few 

primary commodities and ex port to few markets. Such conunod ities are characterized by 

extremely volati le prices, some commodities even experiencing swings from trough to peak in 

just a few months (Deaton and Laroque, 1992). Hence, dependence on the export of a narrow 
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range of primary products has left many African countries vulnerable to price shocks. For 

countries whose export earnings and GNP are dependent on these commodities, such 

volati lity poses major prob lems both of macroeconomic and microeconomic policy (Deaton 

and Laroq ue, 1992) . Furthermore, the long run commodit y prices fa ll relati ve to the prices 

of manufactures i.e. the terms of trade of primary commodity ex porters deteriorate over time. 

Such deteriorati on is owing to the fact that income elastici ty for primary commodities is lower 

than those for the manufactures, so that the demand for the latter grows more rapidly than the 

former (Deaton, 1999 and Alemayehu, 20 10). Alemayehu (20 I 0) also noted that such 

deterioration could also be due to the flex i-price nature of the market where the commodities 

are sold, contrary to the fix-price oligopolistic market for the manufactured products . 

FUithennore, primary commoditi es are subject to synthetic substitutes. 

Primary commodities are also characteri zed by limited scope for techno logical progress 

(A lemayehu , 201 0). Similarly, economic development strategies based solely on raw 

commodities risk having a very limited effect on poverty levels since fo r instance, resources 

exploitation generate preciously few job opportunities for the low-skilled (Bamou and 

Adeniki nju, 2006). Boom in commodity prices are also both curse and bless ing". Attempts to 

industrialize on proceeds of commodity ex ports have been hampered by a Dutch disease 

which raise the prices of locall y produced non-tradeables relative to locally produced 

tradeables, typically manufacturing and diverts production from the latter to the former. This 

reallocation can be a problem if diversification towards manufacturing is regarded as 

desirable in itself or if manufactu ring di splays increasing returns that are not available 

elsewhere (Deaton, 1999). In general, Singer (1950) argued against speciali zing in the 

production and ex port of primary commodities as it removes the secondary and cumu lative 

11 The revenue /rom commodity exports provides a poremial source of i"vestmellf fUllds. Even rempormy price 
booms provide windfalls thm, iflllisely invested. call enhance/ii/lire growlh and development. Yel resource rich 
cOllll1ries grow more slowly thall resource poor economies and it is emy to write modem tragedies based all the 
stories % il ill Nigeria. coffee ill Kenya, cocoa ill Ghol1Q or copper ill Zai re (Oealon. /999) 
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effect of in vestment and it di verts developing countries to areas where the scope for techn ical 

progress is li mited and worsening terms of trade prevail (c ited in Alemayehu, 20 10) 

On the other end of the story, manufactured ex ports (and other non-traditional exp0l1s) are 

more capable than trad itional primary exports in supporting sustained overall economic 

growth for several reasons (see Elbadawi, 1999 and Bamou and Adenikinju , 2006). Elbadawi 

( 1999), provided three basic reasons why industriali zation complement overall economic 

growth. First, compared to primary goods ex ports, manufactured exports are likely to grow 

faster when the global economy is expandi ng because their income elasticity of demand is 

hi gher. Szirmai (2009) specifically argued that as per cap ita incomes rise, the share of 

agricultural ex penditure in total expenditure declines and the share of ex penditure on 

manufactured goods increases (the Engel's law). Hence, countries speciali sing in agricu ltural 

and primary production wi ll not benefi t from expanding world markets fo r manufacturing 

goods. Second, due to the relatively higher price elasticiti es of demand and supply for 

manufactures compared to primary goods ex ports, the former m'e less susceptible to price 

variability. Fi nall y, the prospects for dynamic prod uctivity gains are much higher in the 

manufacturing sector. A transfer of productive resources to more dynamic sectors contributes 

to growth (Szirmai, 2009). Hence, in the medium to long run the role of traditional primary 

exports should be to facilitate export di versification. Similarly, Szirmai (2009) argued agai nst 

the production and ex port of primary commodities on the ground that economies of scale, 

technological progress and linkage effects, which characterize the manufacturing sector, are 

less available in the sector. Capital accumulation is also more easil y reali sed in spatially 

concentrated manufacturing than in spatially di spersed agriculture. 

Notwithstanding the above arguments, Sarkar and Singer (199 1) argued that the unit values of 

manufactures exported by developing countries deteriorate over periods (Maizels, 2000). 

Singer, in a review of hi s original work, e laborated the influence of technological capability 
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on the terms of trade of developing countries' manufactu res, in wh ich he argued that 

manufacturing firm s in developed countries have a near monopoly of technical progress 

which could enable them bargain successfully (cited in Maizels, 2000). Maizels (2000) further 

showed that the manufactures terms of trade of developing countries with US deteriorated in 

the early days of the I 980s and has been trend less since then. He also provided a justification 

for such trend. Manufactured ex ports mainl y consisting of labor intensive and resource based 

products are always sold in highl y competitive world markets which operate very much as do 

the markets for primary products. Those same factors leading to deteriorating terms of trade 

for primary commodities result in the weak prices for the developing countries ' manufactures 

(Goldstein el aI, 2006). However, Maizels (2000) argued that, this result could not be used as 

proof for Singer (1971) hypothes is for major changes in the capabi lity of developing countries 

have taken place since then particu larly as regards to the information technology products. In 

fact Maizels' argument may miss the point because aggregate analysis such as thi s whi ch is 

based on the whole developing countries could miss the fact that some countries such as those 

in Africa have bu ilt structure that has changed little since the I 970s. 

Given the fact that African economies are linked to world economy as primary commodity 

producers and impOiters of processed materials, it is imperative to know what explain such 

trade patterns. Some authors use the HO theory to argue that the structure of African export 

shows the region 's comparati ve advantage which is likely to change onl y slowly over the nex t 

few decades (see Wood and Mayer, 2001 ; Wood, 2003 and Mayer and Fajarnes, 2005). Wood 

and Mayer (2001) argue that Africa' s export dependence on primary commodities is due to 

the combination of low levels of human capital and abundant natural resources. Nonetheless, 

some find it inadequate to adv ise African countries to specialize in the producti on and ex port 

of primary commodities based on the comparati ve advantage thesis while its validity is still 

debated in the literature (UNCTAD, 2008). Lall (2006) further argued that the most 

impOitant issue for a country's export potential is not its static comparati ve advantage, but 
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what the country specializes in through developing its competiti ve advantage. Therefore, 

African countries might create dynamic comparati ve advantage rather than continue to 

enhance the existing di vision of labor (Alemayehu, 20 10). 

UNCTAD (2008) provide two general explanations for the low level of manufacturing 

production in Africa. First, manufacturing sector requires massive investment which , given 

the ri sky nature of the environment, is difficu lt to make in Africa. Second, Africa lacks the 

technological capabilities needed to set in motion a successful process of industrialization . 

Hence, lack of required technical skills to innovate and create new goods that are competitive 

in international markets explains the low manufactured exp0l1 pelformance. Furthermore, 

poor governance structure and lack of support infrastructures such as road and electricity add 

to the cost of doing business and plays to the detriment of Afri ca's industrial development 

(U che, 2009). 

On the other hand, there are groups attributing the current export structure of Africa to its 

interaction with external world beside the impact of endowment. Alemayehu (20 I 0) noted 

that a move from the production and export of primary ex port to processing of the same 

before the colonial era was interrupted by Europeans. Being determined by their commercial 

interest, the co lonial policies required the colonies to suppl y raw material s. Hence, the same 

development was followed during the colonial period (Amin et ai, 2007 and Alemayehu, 

2010). Furthermore, the import liberali zation policies of SAP played a good part in the 

formation of commodity exporting Afri can economies. One obvious point from here is that 

had it not been for these external forces, Africa might have created its own comparati ve 

advantage in the labor intensive manufactured products. To take different perspective, such 

forces are also responsible for putting the current African exp0l1 structure and problems 

associated with it in place. 
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The recent ADs' relation with Africa may also have important implication for the industrial 

development strategies of the continent. After their impressive economic performance, the 

ADs expanded their activities in to other developing countries (including Afri ca) in search of 

raw material s and market for their manufactured exports. [n analyzing the trade impact of 

ADs on other developing countries, Kaplinsky (2006) di stinguished between two dimensions 

of effects (see also Kaplinsky et ai, 2006 and Kaplinsky, 2007, 2008). The first is the 

complementary-competiti ve dimension and the second is the direct and indirect effects. These 

dimensions viewed through the vector of trade give us, what Lederman el al (2008) stated as, 

the impenetrable cell phone with a task of getting in to it harder than one expects. Tlu·ough the 

trade channel, ADs may provide sub Saharan Africa with appropriate capital goods and cheap 

intermediate inputs. Similarly, the prices of several consumer goods are falling due to 

increased ADs' competiti veness (productivity and marketing) which wou ld enhance the 

welfare of consumers for a given quality. On the other hand, ADs' cheap expOlt of consumer 

goods to SSA may displace production by indigenous firms. 

Kaplinsky (2008) argued that the complementary-competitive axi s of impacts is readil y 

comprehended and widely recogni zed. The distinction between direct and indirect impacts is 

less widely acknowledged paltly because the indirect impacts are difficult to measure 

(Kaplinsky, 2008). The indirect impact is the fact that the ADs' exports to the third markets 

may place intense pressure on the prices and the market shares of sub-Saharan expOlt to the 

same markets (Alemayehu, 2006 and Kaplinsky and Morri s, 2006). Furthermore, in the 

medium to long run, the increased primary commodity imports of ADs from elsewhere 

(i ncluding the sub-Saharan Africa), apart from its short term benefits through hi gher global 

prices, may lock African countries in the production and expOlts of primary commodities 

(Alemayehu, 2006 and Kaplin sky, 2008). [n general , ADs' impact is widespread where most 

countries will be affected on several fronts , both directly and via substitute/complementary 

products, and that these effects may be reinforcing or offsetting. It is also non-marginal in the 
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sense that the ADs' impact will be felt on world market prices and not be limited to countries 

that trade directl y with either China or India (Lederman et ai, 2008). Furthermore, these 

impacts are contingent in the sense that they change over time, and vary in importance 

depending on factors such as locati on, resource endowment, trade links, and geo-strategic 

significance (Kaplinsky, 2007) . 

Although the current pattern of trade between ADs and Africa is consistent with resources 

endowment and hence, comparative ad vantage of the ADs (FAO, 2007), such trade pattern 

could have a deleteri ous effect on the industrial growth of the region . On one hand, the surge 

in commodity demand may increase the Afri ca' s potential for the primary commodity expol1 

both directly and indirectl y (Mayer and Fajarnes, 2005). This will re-deepen their 

specialization in the sector and reduce the manufactured exp0l1 through the usual Dutch 

disease mechanism (and Leamer triangle mechanisms) (Coxhead and Jayasuri ya, 2008 and 

Kaplinsky and Morris, 2006)1 2. On the other hand, the cheap manufactured exports of ADs 

displace the manufactured exports of African countries in the third markets and in the 

domestic markets as well . In general, despite the ADs' developmental similarities with 

African countries, the structure of its economic and industrial cooperation with the continent 

mimics that of the Western nations (Uche, 2009) where ex ports of the primary commodities 

are encouraged and that of manufactured faces challenge. Hence, ADs' engagements with 

Africa may intensify the de-industrialization process initiated by t.he liberali zation policies 

embedded in the Structural Adjustment Programmes (SAP) (Ajakai ye, 2006). 

In general , as argued by Cox head and Jayasuria (2008) the growth of China and India offer 

Africa countri es both adjustment challenges (in some cases quite severe) and opportuni ties for 

growth. Although some argue that the volume of ADs' primary commodity imports are li kely 

12 'Leamer Triangle ' is Gil a/remafive fra mework II sed to analyze rhe impact of both the resource boom Gild 

cOIllII/odity price vola tility that the Asiall D rivcrs (end to exert 011 resollrce -rich economies where 11011 -

commodity tradable activities a re II OT develop ed (Goldste ill et 01, 2006) 
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to keep growing over the next two or three decades, the continent shouldn't left worse off 

ones the boom ends (Mayer and Fajarnes, 2005). Furthermore, ADs competiti on with the 

domestic industries in the loca l and third country market would have important implication on 

the feas ibility of African countries industrial policy. Hence, African trade strategies should be 

re-thought in li ght of its engagement with ADs and policy response must be carefully tailored 

if Africa has to see bright future in industrial development. African countries should learn 

from their fai led economic relationships with the West and have to develop and operate 

clearl y defined industriali zation programmes in its dealings with ADs. 
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2.2 The Empirical Literature: The Impacts of ADs on African Export Structure 

ADs' integration into the world econom y is one of the most important developments affecting 

the structure and evolution of the global system at the dawn of the 21st century. China has 

grown at a rate of nearly 10 per cent per annum, dri ven primaril y by the expansion of 

modern, industrial , export·oriented sector over the last two or three decades (see Giovannetti 

and Sanfillippo, 2009; Greenaway et ai, 2006 and Eichengreen el ai, 2004). Similarl y, India's 

economy is al so booming although by less than that of China (7 percent per an num on 

average between 2000 and 2007) (Farooki , 2009) . In spite of their relati vely low levels of per 

capita income, therefore, these two countries standout in terms of their growth rates and size 

(with about two-fifth of the world population and one-fifth of global income). Being 

developing countries, these new'3 ADs are moving through a resource intensive stage of 

economic growth (Farooki , 2009). As such, their economic performance can exert a sizeable 

impact on global commodity markets, trade patterns, and the economic prospects of both 

developing and developed countries (FAG, 2007). In general, such economic ascendance of 

China (and India to some extent) in the last decades, has altered the rules of the game of 

international economic and pol itical contest heralding a new 'Global Asian Era' (Kaplinsky, 

2007). 

Kaplinsky (2007) showed why, despite their structural diffe rences, the ADs pose major and 

di stinct chall enges for developed and developing economies. First, given their sheer size, they 

could not grow without severe di sruption to the global economy and hence requiring us to 

suspend the 'small country' assumption. In particular, the very hi gh trade intensity of ADs' 

growth makes the big country effect prominent in its case. [n 1990 the trade GOP ratio of 

China and India were 32 percent and 16 percent respectively and rose to 55 percent and 31 

13 I" fact, Asia has been a remarkably dynamic region over the past four decades: differen t econolllies in the 
regio" have experienced rapid growth, begil/I/ing with Japan between the 19505 and the 1980s, alld tliell several 
lIewly industrializillg economies (see FA 0. 2007) 
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percent in 2002 respectively (DFill, 2005). Second, they combine low income and low wages 

with sign ificant innovati ve potential. China overtook Japan to become the second largest 

in vestor in research and development in 2006 (Kaplinsky, 2007). Furthermore, China had a 

reserve army of unemployed, estimated at around 150 million compared to the 83 million 

people employed in the formal sector manufacturing in 2002 (Kaplinsky, 2007). By 2030 

India, with reserve army of unemployed, is also expected to have larger population than China 

(Kaplinsky, 2007). Most importantly, the huge natural resource hunger and energy needs of 

China and India will in the future serve to place the issue of sustainability squarely back on 

the agenda of global politics and development policies (see Kaplinsky, 2007). 

Given the sizab le impact of the Asian Drivers, and hence not surprisingly, there has been a 

surge of interest in the implications of the rapid economic growth of the ADs for other 

economies in general and developing countries in particular. Several studies analyzed the 

impact of the ADs' (specificall y that of China) on Africa (see for example, Jenkins and 

Edwards (2005), Goldstein et al (2006), Stevens and Kennan (2006), Broadman (2007), Zafar 

(2007), Alemayehu and Atnafu (2008) and Jenkins (2008) among others) and on other Asian 

countries ( see for example Ianchovichina and Walmsley (200 1), Ahearne et al (2003), 

Eichengreen et al (2004), Greenaway et al (2006)) through the trade channel. Several studies 

also empirically anal yzed the ADs' impact on Latin American Countries (LACs) (see 

Ledereman el ai, 2008 for extensive survey). [n fact, less emphasis was put on the impact of 

India on other developing countries in the literature given the fact that India is not yet a large 

dynamic economy that could not experience growth without disruption to the global economy 

like China. China' s contribution to global output is almost triple to that of India (Vidyarthe, 

2008). Vidyarthe (2008) also noted that during the 1990-2004, India's import from Africa has 

risen at annual average growth rate of 14 percent while during the same period that of China 

was 26 percent and it rose to 48 percent annually between 1999 and 2004. Hence, Indian 

engagement with Africa has less significant implication compared to China and therefore, 
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India's engagement with Africa has been analyzed in quite limited way and almost negligible 

at policy level. The on ly study, to the knowledge of the author, which employs empiri cal 

methodo logy to analyze the impact of India on African countries is that of Alemayehu and 

Atnafu (2008) . 

The impact of ADs on Africa through the trade channel is a mixed blessing (Alemayehu , 2006 

and Kaplinsky, 2007). Several studies analyzed the issue using different methodologies. One 

strand of the literature handles the issue by identifying the degree of overlap of China's export 

with other developing countries. Jenkins and Edwards (2005) by employing the ExpOit 

Similarity Index (ESI) found the export overlap with South Africa, Kenya, Namibia and 

Senegal in the third market and hence, the possible competition from China. Goldstein et al 

(2006), by applying the same method, found similar result, the losers in this case being South 

Africa and Kenya. These are the two countries with most developed manufacturing base. 

Goldstein el at (2006) augmented their conclusion by calcu lating manuFactured RCA index 

for China and India and African countries which also indicates similar results. Their result 

also points to the fact that the ex pOit similarity index is higher for India. This is probably the 

case that India is a significant exporter of mineral and fresh food which African countries also 

export. Stevens and Kennan (2006) approached the issue by calculating the export-import 

overlaps at product level. In estimating the impact of China and India on African countri es' 

trade balance, they draw a tentative list of African losers and winners from China and India's 

growth surge. Contrary to the above results, their study showed that the trade overall balance 

effect for all African countries in their sample is positive. 

In fact, as argued by Sanfilippo (2006), all these studies share cOlrunon shOitcomings. With 

the exception of the study by Stevens and Kennan (2006) the data used are too aggregated 

and , hence, may fail to account for countries whose exports are widely speciali zed at the 

product level. Furthermore, the traditional measures of export similari ty might be misleading 
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when China (a big country) is compared with small est countries whose ex ports are often very 

concentrated on few products (Stevens, 2008 and Sanfilippo, 2006). [n addition, there are two 

problems with the indices of export similarity (Lederman el ai, 2008). First, they fail to 

capture the importance of each product in world markets i.e. both countries (regions) can have 

very different shares in products that are heavil y traded in world markets, and very similar 

ones in products that are not heav ily traded, hence understating the degree of similarity 

between the ex ports of two countries (regions). In fact, Jenkins and Edwards (2005) pointed 

out that the export similarity index is a crude measure of the degree of competition between 

countries and a more direct indicator is the proportion of a country' s trade that is threatened 

by the dri vers' export. Second, s ince it focuses on ex p0l1s only they fail to capture the 

growing intra-industry trade (Jenki ns and Edwards, 2005). 

The issue is also amenable to the RCA anal ysis. RCA anal ysis of Goldstein el (II (2006), for 

instance, show competition with African leather (Burkina Faso, Ethiopia, Kenya and Mali), 

clothing (Lesotho and Malawi) and textiles (Tanzan ia) exporters. However, it is imperative 

to note in passing that, RCA analysis ignores competi tion in sectors where African countries 

have not yet any RCA but which mi ght nonetheless constitute opp0l1unities for di versification 

away from tradi tional ex ports (Goldstein el ai, 2006). Furthermore, RCA is a crude indicator 

as it is based on aggregate data. 

Jenkins and Ed wards (2005) used alternati ve method to analyze the impact of China and [Odia 

in the context of trade povel1y linkages. They identified the products in which these countries 

have been increasingly significant competitors in the third markets regardless of the fact that 

China and India have comparati ve advantage or not in the products. Then, they examine 

whether these products represent maj or exports of African countries and whether these 

products are labor intensi ve in nature. The last task helps to identify the poverty implications 

of ADs' engagement in the global economy. Competiti on (for world ex port shares) analysis of 
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Jenkins and Edwards (2005) shows China being a threat to African countries such as Lesotho 

(wh ich faced competition for 89. 1 percent of its exports to the third markets), Zambia (for 82 

percent of its export to the third markets), Mozambique (73.4 percent of its export to the third 

markets), Malawi (64 percent of its export to the third market), Namibia (55 .4 percent of its 

ex port to the third market and South Africa (54.4 percent of its exp0l1 to the third market ). In 

Lesotho the exports that faced competition from Chi na and India are mostl y (80 percent) labor 

intensive manufactures. As a result their competition would have strong impact on poverty 

(Goldstein et ai, 2006). 

Jenkins (2008) instead employed the static and dynamic index of competiti ve threat at SITC 3 

Jenkins (2008) argue that the extent to which a country faces a competitive threat from China 

depends on the propol1ion of its total exports accounted for by products in which China is 

globall y competitive, not on the overall simi larity of its export structure to that of China. A 

country which has a hi gh share of its exports in such products is threatened by Chinese 

competition even if the products concerned account for a relatively small share of China's 

total exports indicating low ex port simi larity. This is the concept of static competiti ve threat. 

Alternati vely we can also identify those products where China's exports are growing more 

rapidly than world trade as those in which other countries' exp0l1s are facing dynamic threat. 

While the static index does not lend support to the high competiti on in exports, the dynamic 

index of competitive threat shows rising threat for all African countri es in the sample, the 

immediate losers being Mozambique, South Africa and Uganda (Jenkins, 2008). 

Few studies applied the econometric methodology to analyze the impact of ADs on the export 

structure of other developing countries (see Ianchovichina and Walmsley (200 I), Ahearne et 

al (2003), Eichengreen et al (2004), Greenaway el al (2006) and Alemayeh u and Atnafu 

(2008)). Alemayehu and Atnafu (2008) employed grav ity model to see whether ADs' export 

di splaced African manufacturing ex ports to the third market. Their study showed that China 
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and India affect the exporters of Africa differently, with Niger, Zambia and Burkina Faso 

being the three most vulnerable exporters follo wed by Ghana, Algeria, Gabon, Cote D 'Ivoire 

and Kenya Further, their result indicate that the impact of China vary across time. They 

report that while the exports of China compete with the export of Africa, that of India tend to 

complement it before 2000 and the overall impact of both countries was complementarity 

during the latter years (Alemayehu and Atnafu, 2008). They also used the Flying Geese 

Theory to see whether there is dynamic comparati ve advantage in African manufacturing of 

clothing and accessories and hence, whether there is evidence of shifting comparative 

advantage from the ADs to African countries. They calcul ated the spearman's rank correlation 

coefficient between the RCA index vectors of thirteen African exporter countries on one hand 

and China and India on the other to test whether comparati ve advantage is shifting from China 

and India to Africa. Their result showed that Niger, Madagascar and Kenya are moving in the 

same direction as China and India. Furthermore, only South Africa and Kenya were gaining 

comparative advantage in declining industry and in industry with growing demands 

respectively (Alemayehu and Atnafu , 2008). 

Relatively a bulk of studies emphasized the impact of ADs on other Asian countries. Ahearne 

et at (2003), in analyzing the impact of China on the NIEs and some ASEAN members, 

regress the growth of these countries ' exports on the growth of foreign incomes and the 

change in the country' s real exchange rate by adding China' s real export growth as an 

additional regressor to these export equations. China's export carries positive sign suggesting 

complementarities between its exports and those of its Asian neighbors. Contrary to this result 

lanchovichina and Walmsley (2001), by calibrating and simulating multi-country, multi sector 

model in the context of China' s WTO accession , showed that the ex ports of Vietnam, 

Philippines, Thailand, Indonesia and Malaysia were displaced by that of China. In fact, these 

countries export those goods in which China has comparati ve advantage and hence 

competiti ve i.e. labor intensive manufacturing exports such as textiles and apparel. 

34 



Eichengreen el al (2004) in vestigated the issue by employing Gravity Modeling Approach. 

Their result indicate that the impact of China on expo.ters of capital goods and consumer 

goods and hence on Asia' s more and less developed countries is different; the less developed 

Asian countries being crowded out by China in the third market. Similarly, Greenaway el al 

(2006) showed that over the period 1990-2003, China's export surge did appear to displace its 

neighbors ' exports to third markets. Specificall y, they argue that a percent increase in China's 

expo.ts to the third market leads to 0.07 percent drop in Asian countries' export to the same 

market (Greenaway el ai, 2006). The study further showed an even higher disp lacement effect 

(0.17 percent) when China and Hong Kong are combined than when export of China is 

narrowly defined (Greenaway el ai, 2006)'4 Simi lar to Eichengreen el al (2004), Greenaway 

et al (2006) analyzed the question for which group of countries the displacement effect is 

severe. China' s export carries negative but insignificant coefficient for low income Asian 

countries (Greenaway et ai, 2006), ret1ecting the impact of quota limitation on the textile and 

apparel export of China to developed countries market. For hi gh income countries the 

coefficient is negative and significant (Greenaway el ai, 2006) supporting the view that 

China's comparative advantage has changed, and that it is moving up the technology ladder. 

The other point that warrants mention is that the study also identifies how the di splacement 

effect varies between advanced and developing country importers. The result shows that 

China's competitive threat is much intense in the developed country market. 

The weakness of the literature regarding the trade channel is now apparent. Almost all studies 

tend to focus on the impact of the ADs on the future of Africa' s industriali zati on by pointing 

to the possible impact of the drivers' labor intensive manufactured ex port to the third market 

on the African export to the same market. Notwithstanding the bias in literature, a point of 

equal importance is the possib le danger of the drivers ' voracious appetite for primary 

14 A signijicallf portion of Chin ese export use 1I 0t only China ' s labor bur also HOllg KOllg 's management and 
d istribution skills (Greenaway er 0 1, 2006) 
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commodities in locki ng developing economies In the production and export of these 

commodities in the perpetual manner. Furthermore, the impact of ADs' competiti on in the 

domestic market on potential local producers is sizab le. Hence, as noted by Kaplinsky (2008), 

there is potential danger of emphas izing the direct and measurable impacts and overlooking 

the indirect and difficult to measure ones. The fact, however, is that there is cases where the 

indirect impacts are more significant than the direct impacts. 

For instance, between 1999 and 2005 China accounted for nearly two-thirds of the growth in 

global main metals consumption compared to only 4 1 percent before 1999, as its volume 

growth more than doubled, increasing by 17.0 percent per annum. (S t:reifel, 2008). 

Specificall y, between 2000 and 2003, China's share of the increase in global demand for 

aluminum, steel, nickel and copper was 76 percent, 95 percent, 99 percent and 100 percent 

respectivel y (Kaplinsky, 2008). This expansion in Chinese commodity imports has been 

closely refl ected in the global prices of many hard commodities. For example, Kaplinsky 

(2008) showed that between 2001 and 2004, copper prices more than doubled . Hence, it is in 

the metals in which China is a net importer that the prices increased most. India is also 

important consumer of several commodities. It ranks fifth in overall energy consumption and 

third largest consumer in coal (Streifel, 2008). Simi larl y, it ranks seventh or eighth for 

aluminum, tin and zinc consumption, and eleventh for copper. In agriculture, where it has a 

much greater presence, it is the largest consumer of sugar and tea and the second largest 

consumer of wheat, ri ce, palm oil and cotton (Streifel, 2008). 

Concerning oil and gas, the ADs are increasingly turning toward SSA countries, whose risks 

and challenges have caused it to be overlooked by the West. China 's import of crude oil from 

Africa surged from $258. 19 million in 1995 to $38.8 bi ll ion in 2008 which is a significant 

increase. Simi lar trend cou ld be observed for other commodities . Although the impact on 

agricu ltural conunodities has been more recent, it has been no less signifi cant (Kaplinsky, 
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2008). FAO (2005) employed GTAP model and projected the agricultural imports of China 

from the rest of the world to double between 200 1 and 2020 (cited in FAO, 2007). Hence, 

Ch ina's increased import demand pushes up world market prices and leads to increases in the 

production of foods and feeds in all modeled regions (FAO, 2007). In general , ADs' growth 

(specifically that of China) is commodity intensive in the sense that those sectors which 

experienced above average growth such as infrastructure, construction and manufacturing are 

commodi ty intensive in nature (Farooki and Kaplinsky, 2009). Such commodity demand 

surge of the ADs, despite its short term positi ve income effects, may have adverse long term 

developmental consequences if it locks developing countries in the production and ex port of 

primary commodi ties. 

The ADs commodity demand boom can also result in what we call ' the Dutch di sease effect' . 

Resource boom can take place in tlu·ee ways (Corden, 1984 cited in Goldstein et ai, 2006): 

first, there can be exogenous technological progress in the booming resource sector; second, 

the country can see a windfa ll discovery of some natural resources; and third , there can be an 

exogenous ri se in the world price of natu ral resources exported by a country. The last case is 

prominent in Africa fo llowing the ADs' integration to the world economy. A resource boom 

(ri sing commodity prices) will affect the economy tlu·ough the 'resource movement effects' 

where labor shifts to the booming sector (the resource sector) and away from the non booming 

tradable sector (the manufacturing sector) and 'the spending effects' where non booming 

tradable sector contracts due to the real exchange rate appreciation. These two effects 

combined may resul t in the fall of the production and ex port of manufacturing sector and the 

expansion of the non tradable sector if the second effect is stronger than the first effect 

(Goldstein el ai, 2006). 

Alemayehu (2002), on the other hand, argue for the potential Dutch di sease effect of the 

resource boom through inflation. In the context of the dependent economy model, switching 
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of demand from the traded to the non-traded sector may entail a ri se in price of domestic 

(non-traded) goods with its subsequent supply response (Alemayehu, 2002). However, 

Goldstein et at (2006) argued that manufacturing and agricu ltural processing are 

underdeveloped in Africa for the Dutch disease to become serious policy issue l
" In general, 

though the commodity boom favors some SSA economies, it poses very severe problems of 

economic management. Boom in (hard) commodity exports has been a major factor in driving 

the appreciation of the exchange rate in South Africa which made it difficult for its 

manufactured exports (not j ust clothing and textiles, but also wooden furnitu re and other low-

tech and labor- intensive products) to compete in international markets (Kaplinsky and 

Morris, 2006). Such boom can also be associated with a variety of negative social and 

environmental outcomes representing what is known as 'the paradox of plenty', Democratic 

Republic of Congo being the important case in point (Guenther, 2008). 

Furthermore, cheap manufactured exports of China and India flooded the domestic market 

and displaced the domestic industries in several countries such as Ethiopia (foot wear 

industries), South Africa (textile and apparel) and Zambia (textil e industries) (see for instance 

Tegegne, 2007 and Edwards and Jenkins, 2006). Edwards and Jenkins (2005) argued that 

Chinese and Indian imports could increase their share of total African imports or cou ld be 

additional to the existing imports. The latter case is damaging to the local manufacturing 

sector. From the sample of countries analyzed by Jenkins and Edwards (2005) on ly in 

Nigeria, where less than 50 percent of the increase in Chinese imports is due to the increase in 

their share in total impOlts, Chinese have displaced domestic manufacturing firms. However, 

as argued by Goldstein el at (2006), their analysis is carried out at an aggregate level and is 

based on a rel atively ad hoc criterion as a result of which it offers little evidence of 

competitive pressure exerted by Chinese and Indian imports. 

15 Rather we II/ay need anolherframcwork fa stlldy the impact of resource boom and commodity price volatility 
exerted due to ADs rise. This leads us to (h e concept a/the Leamer Triangle(Leamer, 1987 ciled in Goldstein ef 
01, 2006) 
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In general , the damage to African industriali zation is not onl y a problem for the present but 

also affects future growth strategies. First, the ADs' commodity demand increase, despite the 

temporary windfall gain for African countri es, may lock them in the traditiona l ex port sectors 

with its long term developmental consequences. Second , industri es such as clothing, furniture 

and shoes have proved to be important stepping-stones for industrial development in other 

countries , including in the AD economies themselves (Kaplinsky and Morri s, 2008). If these 

stepping stones are blocked by competition (d irectl y or indi rectly) from the ADs, it is difficult 

to see a future for African industrialization in the global economy (Kaplinsky and Morris, 

2008). 

In fact, the impacts of ADs' cheap manufactured exports are not all negative. Most of the least 

developed countries of Africa such as Lesotho, Kenya and Swazi land depend on the cheap 

Chi nese fabrics for their apparel ex ports (Kaplinsky and Morri s, 2006). Consumers in SSA 

have also been the most favored by the cheap Chinese manufactured ex ports. For instance in 

South Africa, despite the increase in the overall price index by 30 percent between 2000 and 

2005, that of clothing fe ll by 5 percent (Kaplinsky, 2008). Chinese manufactured competition 

also forced some local producers to upgrade their competiti veness in Ethiopia (Tegegne, 

2007). 

Further, cheap manufacture exports of ADs along with their corrunod ity demand surge tend to 

undermine the fact th at developing countries are characteri zed by deteriorating terms of trade, 

one of the established wisdoms of international trade. In their earl y path breaking works 

Prebi sch (1950) and Singer (1950) argued that the developing countries' terms of trade tend to 

decline due to several reasons. Those products ex ported by developing countries are subject to 

price squeeze due to low income-elasticity demand and price-elasticity demand. They are also 

subj ect to syntheti c substitutes and hence falling demand (Kaplinsky, 2006). The growth 

surge of the dri vers a long with the outward oriented nature of the growth and their ' large 
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country effects' made the impact of the dri vers' presence in the global economy a significant 

set of factors that tend to di sequilibrate the past patterns of price formations (Kapl insky, 2006 

and Kaplinsky, 2008). 

Specifically, the impact of the dri vers on the global prices of traded products is double edged: 

decline in the prices of manufactured exports sourcing from the drivers and the increase in 

prices of primary commodities demanded by the dri vers. Kaplinsky (2006) tried to track the 

product prices using disaggregated trade data at 8 digit HS level. He showed that out of 151 

major product groupings in almost one-third of the sectors, the price of Chinese-origin 

products fell compared to on ly in one-quarter of the sectors in low income economies. Hence, 

Kaplinsky (2006) concluded that the greater the participation of China in the global product 

markets, the more likely the prices fall. Similarly, China and India have been and are the key 

drivers of the commodity price ri se since the 1990s which involves all the three group of 

commodity sector: hard commodities, fue ls and soft commodities (Kaplinsky, 2008). In fact , 

these changing terms of trade are likely to be sustained for a much longer period of time (see 

Kaplinsky, 2008). Zafar (2007) provides quantitative analysis of China' s impact on the terms 

of trade in SSA for the period 2000-2005. By calcul ating the China's im pact on the terms of 

trade for each country, the study categorized SSA countri es as winners (oi l exporters and 

resource rich countries), mixed winners-losers (resource-rich but oi l importing countries) and 

losers (oi l importing and tex ti le ex porting countries). In particular, countri es such as Nigeria, 

Chad, Equatorial Guinea, Gabon, Congo, Angola, and Zambia and to a lesser extent, 

Mauritania, Mali , Gu inea, Democratic Republics of Congo and Sudan have seen terms of 

trade gain. On the other hand, Guinea Bissau, Cote d' [voire, Swaziland, Kenya and Djibouti 

suffered net losses. For some other countries gains from hi gher priced non fue l commodity 

exp0l1s have been offset by higher oi l bi ll (IMF, 2004 cited in Goldstein el ai, 2006). 
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In general, the global engagement of ADs (particu larl y China) requ ire us to suspend the 

prevail ing wisdom of deteri orating commodity terms of trade with respect to manufactures 

since the histori c patterns of relati ve price movements have begun to alter. This has 

important implication for development strategy in developing countri es in general and SSA in 

particul ar. 

Another channel of interaction of ADs wi th Africa is the flow of foreign d irect investment 

(FDI). Benefiting fro m the technological diffusion of the western multinati onals which 

establi shed their producti on and assembl y plants in China, loca l manufact urers established 

their own Chinese firms whose global aspirations soon became apparent (Corki n, 2006) . 

Chinese FOI is qualitati vely different in kind from European and North Ameri can sourced 

FDI (for extensive surveys see Kaplinsky et ai, 2006, Kap li nsky, 2007 and Goldstein et ai, 

2006). [t is argued that Chinese direct investment in Afri ca is dri ven primaril y by the need to 

secure key commodity and energy assets as well as capturing untapped markets (see 

Alemayehu, 2006 and Ajakaike, 2006). Goldstein el al (2006) also showed that 50-80 percent 

of Chinese FDI in Afri ca is in resource explorati on and natural resource rich countries. 

Hence, the industrial priorities of Chi nese fi rms in Afri ca are manufacturing (textile 

industries) and the resource exploitation although agriculture and services are also the sectors 

of their interest. For instance, between 1979 and 2000, manufacturing and resource extracting 

industries accounted for about 74 percent of total capital invested in Africa (UNDP, 2007). 

The study by Alemayehu and Atnafu (2009) confirms this result where over 60 percent of 

Chinese in vestments in Ethiopia are concentrated in manufacturing sector. Alemayehu and 

Atnafu (2009) noted that such FOI fl ows in Africa are more plausibly explained by the 

Eclectic Approach of Dunning (1988, 1998 and 2000)'6 

/6 According to this approach, fore ign based 11Iu{rinotiollals(i.e. FDI) could be idel1fijied either as market 
seeking, efficiency seeking or strategic asset seeking FDI (DIII/ning. 2001). The UNCTAD's typology of motives, 
011 lOp a/these three, adds resource seeking as thefourthfimdamental morive(Asche QndSc/lIIlfer, 2006) 
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Alemayehu (2006) also argued that Chinese sourced FOI are also driven by the desire to 

exploit preferential markets (such as AGOA) which are accessible to African countries. In 

addition to getting direct access to market and securing natural resources bases, Chinese firms 

are also motivated to invest directly in the continent to circumvent the import quota imposed 

on Chinese products (UNDP, 2007). This is particu larly true in the cases of textiles and 

industrial products. Alemayehu and Atnafu (2009) showed that 96 percent of Chinese firms 

operating in Ethiopia sell their product in Ethiopia while 56 percent of them source their 

inputs from Ethiopia which suggests that these firms are market and resource seeking in 

nature . 

. With access to cheap (and often subsidized) long term capital, the Chinese firms operate with 

di stinctive time-hori zons and are less risk-averse than their western counterpmts (Tull , 2006 

cited in Kaplinsky, 2006). They often operate abroad as a component of a broader strategic 

thrust. This is apparent from the fact that Chinese aid and FDI are often linked to resource 

rich countries . In sum, the ADs' direct investments are linked to strategic objectives, often 

focused on long term access to raw materials and closely bundled with Chinese aid 

(Kaplinsky et ai, 2006). Historically, the western and the Japanese FOl in SSA have come 

from privately-owned corporations and focu sed on profit maximization , generall y with 

re latively shOit time-horizons. Contrary to their western counterparts, much of Chinese FOI in 

SSA comes from firms wh ich are either wholl y or partially state-owned and operate with 

much longer time-horizons (Kaplinsky el ai, 2006). FUlthermore, Chinese firms are 

characterized by low margi ns, exclusive employment of low paid Chinese staffs, use of 

Chinese materials with very little local sourcing, use of standard designs and less attention to 

environmental impacts (Kaplinsky el ai, 2006) 

What is the likely impact of such pattern of FOI flows from China? One obvious benefit of 

FDI is transfer of technology to the local firms. Joint ventures with foreign firms may result in 

42 



the provision of intermediate inputs, know-how, eq uipment, or a variety of services ranging 

from design, to production and management techniques, to di stribution and marketing 

(Hoekman and Ojankov, 1997). However, several reasons may cast doubt on thi s fact 

regarding the FOf flows from China. Most of Chinese sourced firms are not willing to form 

joint ventures with the local firms and sub-contracting to local companies is relati vely small 

(Asche and Schuller, 2006). fn their study, Alemayehu and Atnafu (2009) showed that 90 

percent of the Chinese firms in Ethiopia do not prefer to work in a joint venture with 

Ethiopian firm s due to skill gap, working attitude and cultural difference. Complaints run 

against the lack of tech nological and human resources development impact of Chinese 

telecoms investment in Nigeri a (Ajakaiye, 2006). Similarly, Chinese firm s' contribution to 

local employment creation is also low. Several sources showed the mass in flux of Chinese 

workers where for example up to 20,000 workers are employed in housing construction in 

Algeria alone (Asche and Schuller, 2006). This is basically because the Chinese labor is more 

skilled , more di sciplined and hence, more productive than the local labor (Alemayehu and 

Atnafu, 2009). Furthermore, there is also communicati on difficulty between the Chinese 

workers and the local labor (Kaplinsky el ai, 2006). Hence, in most of the Chinese financed 

projects imported Chinese workers are extensively employed making the possibility of 

technology transfer very low. 

Several points deserve mention about the Chinese FOr from the above facts. First, given the 

fact that Chinese FOl is resource seeking, it hinders the expansion of local firms and 

industries that might potentially become exporters. Resource seeking For which targets the 

host country's cheap labor and raw material s may also di scourage the development of the 

country's dynamic comparati ve advantage. Second, Chinese For is al so as away to 

ci rcumvent import restrictions and hence, producti on solely targets the domestic markets 

which would have deleterious effect on local producers. Finall y, contrary to the For flows 

from the trad itional sources, the Chinese FOr effect to the local technology transfer is very 
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low, given the fact that Chi nese companies are rarely willi ng to form joint ventures with the 

local firms. In general, therefore, such FDI flows from China would have littl e or no effects 

on the di versifi cation of ex port structure of Africa in the sense that it supp0l1S the traditional 

export structure of the region . 

To sum up, several studies analyzed the trade and FDI impacts of the ADs on sub-Saharan 

Africa. In particular, these studi es pointed to the impacts of China and India's relations on the 

future of Africa's industriali zation strategies . Specificall y, they tried to analyze the whether 

China and India are competing with the export of sub Saharan Africa in the third markets 

(mainly US and the EU) . FUl1hermore, they analyzed the impacts of imports from the ADs on 

the local potential producers. These studies are, however, far from complete in their analysis 

of the ADs' impacts on the future of African industriali zation. A point of equal importance in 

thi s context is the possible impact of the ADs' growing commodity imports and FDI fl ows on 

the future industriali zation strategies of the continent. In other words, in the medium to long 

run , ADs' growing commodity demand and FDI flo ws, apm1 from their short term 

complementm'ities, could have long term developmental consequences on Afri can countri es . 

This study which is initiated with the task of exploring thi s neglected area would try to subj ect 

thi s point to formal ana lysis. 
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CHAPTER THREE 

3. The Methodology 

In the prev ious two chapters an attempt to place the issue in broader industrial development 

chall enges of Africa as well as issue of trade speciali zation patterns is made. Specifically, 

theoretica l issues pertaining to the measurement of the ex pOlt specialization dynamics 

are raised. The literature on the impact of the ADs' growth spurt on other developing 

countries is also reviewed. In this section the method of analysis would be presented. Thus, 

the rest of the chapter is organized as follows. In section 3. 1 the non-parametric test method 

of export speciali zation dynamics would be discussed. In section 3.2 the theoretical 

framework of the stud y wou ld be presented. The empirical model of the study would also be 

specified and the expected results would be outlined. Data and data sources are discussed in 

the final section of the chapter, i.e. section 3.3. 

3.1 Export Specialization Patterns and Stability of Export Structure: Where is 

Africa Heading? 

In theory, the ex pOlt specialization pattern s of a given country may remaJl1 stable for a 

sign ificant period of time owing to several factors. Given the path dependent nature of 

technology (see Ruttan, 1997, Dalum et ai, 1998 and Laursen, 2000) and the close 

relationship between trade specialization and technological specializati on (Dalum el ai, 1998 

and Laursen, 2000), it is expected that trade specialization pattern remain stab le at national 

level over long periods. Models based on the vertical innovative linkages (i.e. user-producer 

relationships) also predict the export specialization patterns to be stable given such 

relationships are durable (Lundvall , 1988 cited in Dalum el ai, 1998). 
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The Krugman (1987) model of dynamic comparative advantage also pred icts stab ility of 

specialization patterns of countries given the presence of economies of scale. In Krugman 

(1987) model, the index of cumulative experience determines the level productivity of 

resources in each sector and each country and creating economies of scale at industry level. 

Hence, once specialization is established (for example by chance or by policy target), the 

model predicts that, it remain unchanged with changes in relati ve productivity acting to lock 

the pattern in further. In the dynamic eq ui valent of Krugman (1987) model, dynamic scale 

economies ari sing from learning by doing would lock the country in the initial pattern of 

specialization. Lucas (1988), Grossman and Helpman (199 1) and Redding (1999) showed 

that in the presence of dynamic scale economies the long run trade pattern is fu ll y determined 

by initial comparati ve advantage (cited in Brasi li el at, 1999). In general, theoreti cal models 

arising from these grounds are along the line of the argument that self-reinforci ng 

mechanisms are prominent in international trade specialization (B rasili et at, 1999) and 

predi ct the ex pOlt speciali zati on pattern s to be stabl e over a long period of time. In fact, these 

arguments are of less significance in developing countries such as Africa where a significant 

proportion of the ex ports constitutes primary commodities. However, in such countries one 

can also predict hi gh degree of stability in export specialization patterns from a different 

perspective. In deve loping countries the specialization patterns may remain stable for a 

signifi cant peri od of time as long as the endowment patterns are not altering and self re­

enforcing mechanisms are apparent. 

On the contrary, one can al so predict higher degree of turbu lence in the specialization patterns 

in an economy with expanding per capita income and characterized by technology based 

di versification (Pasinetti , 198 1). Speciali zation pattern might also incrementally change due 

to the creation of new backward and forward linkages possibly to the ex tent of the creation of 

new development blocks (Dahmen, 1988). 
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Following the work of Balassa (1965) on measunng speciali zation patterns, the export 

speciali zation of a given (African ) country is revealed by the Balassa' s Revealed Comparati ve 

Advantage (RCA) index. Despite the fact that it overlooks the aspects of domestic 

consumption and va lue added processing (the fragmented production)l7, the RCA index is a 

meaningful gauge fo r measuring the relative strength of ex port speciali zation for primary 

commodi ty expOlting countries. However, RCA index is static concept indicating the ex port 

speciali zation patterns of a given country at a particular point in time. Hence, to see what is 

happeni ng to the export structure of African countries in the medium to long run , one needs to 

dev ise a technique that shows the dynamics of the comparative advantage . This study adopts 

the Galtonian Regress ion Model to test the stability of ex port speciali zation patterns of 

African countries. This model, which is obtained by regressing the RCA index on the 

previous year RCA index , is the most widely applied technique in the empirical literature (see 

Dalum et ai, 1998, Laursen, 2000 and Benedicts and Tamberi , 2001 ). The model is given as: 

RCA" 
I) (3 .1) 

where the superscripts t1 and t2 refer to the first and the next period respecti vely and i and j 

refer to sector i and country j respective ly. The Balassa' s RCA index ranges from zero to one 

if a country is said to have comparative disadvantage in a given sector whi le the value of the 

index ranges from one to infinity if a country is said to have comparati ve advantage. Hence, 

due to the fact that the Balassa' s measure suffers from the inherent ri sk of lack of normality 

and that such skewed distribution violates the assumption of normality of error terms in 

regression analysis, the index should be made symmetric at least in regression analysis 

(Dalum et ai, 1998) . [n thi s study, following Laursen (2000), the index would be normalized 

as: (RCA ij- l). / (RCA ij + 1). This measure is labeled as Revealed Symmetri c Comparati ve 

Advantage (adjusted RCA) (RSCA) index and it ranges between I (one) and - l (negati ve one). 

11 / 11 such cases th e Lafny Index (LI), which take t/tefragmellted p roduction ill to aCCollll t, is appropria te. 
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The index attributes changes below unity the same weight as the changes above unity (Dalum 

el ai, 1998). However, in the main model of thi s study the index is simpl y normali zed by 

taking its natural logarithm' S This is because, the above normalization mechanism generate 

negati ve values which are undefined when taking logarithms. Re-writing the above equati on 

in terms o f the symmetric index: 

RSCA " Ij (3. 2) 

The magnitude and sign of P show the stability of the speciali zation pattern of a given 

country fo r a given sector between the two periods. Values of 13 not different from one 

indicates unchanged export structure and vice versa. In particular, if P> 1 the country tends to 

become more speciali zed in sectors where it is already speciali zed and less speciali zed in 

sectors where initial speciali zati on is low which implies that initial specialization pattern is 

strengthened. In mak ing analogy with convergence literature, Dalum et al (1998) termed the 

situation as the ,P-speciali zation and vice versa in the country-wise approach to the Galtonian 

regression method and 13- di vergence pattern and vice versa in the sector-wise approach. 

Following the arguments of Cantwell (1989), P > I may not be necessary condition to have re-

deepening speciali zati on pattern since it can only show the degree of associati on between the 

first and the second period specialization patterns. [n other words, it doesn't show the degree 

of change in ex port speciali zation pattern . From the above regression, Hart ( 1976) showed 

that'9 

(j " /(j (1 
Ij IJ 

18 Th e skewness and kurtosis fest of normality for this index is provided ill Append ix C.3 
19 The derivotioll oJtlte model is showlI ill Appendix B.2 

48 

(3.3) 



where (JJ and Gd are the standard deviations of the export structure in the first and second 

year respecti vely and R, is the correlation coefficient from the regression. The degree of 

specialization has increased if fl > R (the dispersion has increased) (Oalum et ai, 1998 and 

Laursen, 2000). This situation is termed as the (J-special ization pattern and vice versa in the 

country-wise approach and the (J- di vergence pattern and vice versa in the sector-wise 

approach (Oalum el ai, 1998). Hence, if the ratio Ifl, I/IR,1 is greater than one (> I) for a given 

country (sector), it means that the initial specialization pattern of the country (in the sector) is 

strengthened. We will examine the sensiti vi ty of the ana lysis to the method used by applying 

both the country and sector wise methodology. The country-wise approach tests whether 

countries are stable across sectors and whether they tend to become more or less specialized 

intra-country. On the other hand, the sector-wise approach tests whether speciali zation 

patterns tend to converge across countries, within the same sector. Hence, both methods are 

adopted to see whether they point to the same result (Oalum el ai, 1998). 

3.2 Tht!uretical Framework and Model Specification 

Production (and trade) patterns around the world exhibit tremendous heterogeneity and 

specialization. On top of the preceding views on the stabi lity of export spec iali zation patterns, 

arguments on what accounts for such specialization patterns are also debated in the literature. 

Relati vely the oldest theory regarding this issue is the theory of comparati ve advantage. The 

Ricardian and Heckscher-Ohlin (HO) theories are the two workhorse models used to explain 

this specialization. The Ricardian model of international trade predicts that countries 

speciali ze in goods in whi ch they hold the greatest relative advantage in productivity of 

factors. The HO model ignores differences in productivity of factors across industries and 

assumes that all countries possess the same production functi on in a given industry. The HO 

model predicts that countries capture larger shares of production and trade in commodities 
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that intensively use their relatively abundant factors20 A country's share of world production 

of a commodity is in versely related to its relative producti on cost with the low cost producer 

capturing larger share. Since every country has access to the same production techno logy by 

assumption, the onl y causes of production cost differences are facto r price differences which 

in turn is dictated by the relati ve factor abundance. Countries therefore capture larger shares 

of world production and trade in commoditi es that intensively use their re lati vely inex pensive 

factors. HO model, in general, asserts that differences in comparati ve advantage come from 

di fferences in factor abundance and in the factor intensity of goods (see Debaere, 1998 and 

Alemayehu , 2010). 

Even though both theories have equal importance in empi rical literature (see Leamer, 1995 

and Morrow, 2008) , the HO model is the dominant comparative advantage theory in modern 

economics (Alemayehu, 20 I 0). Gi ven the fact that technology is fluid among the trading 

nations (Leamer, 1995 and Alemayehu, 20 10), productivity difference ceases to be the source 

of comparative advantage. FUlt hermore, the HO model explains the trade relations between 

countries (or group of countries) with different factor supply rati os (Leamer, 1995)21. Hence, 

HO model provide strong theoretical exp lanations for developing countries ' trade wi th the 

rest of the world. Therefore, in setting out to explain the patterns of internati onal trade by 

reference to inter-sectoral di fferences in factor intensities and inter-country differences in 

factor endowments, the HO theory posits the existence of a well-defi ned relationship among 

trade fl ows, factor intensities, and factor endowments (Balassa, 1986). As a result, the way to 

use and measure the accuracy of the model is to obtain direct and independent measures of all 

three concepts: trade flows, factor intensities, and factor endowments (Leamer, 1984). 

The result that trade pattern is dictated by relati ve factor abu ndance and factor intensi ties is 

apparent in a simple Heckscher-Ohlin-Vanek (HOV) model. The HOV model, which is a 

20 There are two criteria 10 define factor abulldance: the price alld the physical criteria (see AfemayeJlI/, 20/0). 
21 Th e trade relation between developed alit! developing cOllntries is a good example ill poillt. 
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generali zation of the HO model, states that a capital abundant country exports capi tal services 

and vice versa (Tre fl er, 1995). There are several variants of the HOY model (see Trefler, 

1995; Debaere, 1998 and 2003 and). Distinction can be made between the multi-country 

version and the country pair version22 For simplicity, let us stalt with the multi-country 

version and the country pair approach is then only few steps further23 The deri vation of the 

multi-country version of the model criticall y depends on the traditional HO assumptions of ( I) 

identical homothetic preferences, (2) identical constant returns to scale production 

technology, (3) perfect factor mobility between the sectors within a country, (4) free and 

frictionless trade with perfect competition, and (5) factor price equali zation across the world. 

Let c = J, ...... C index countries, J = I , ... ... F index factors and 111 = I, ..... M index sectors. 

Let us start with the following simple identity: 

(3.4) 

where X, Yand C are respectively Mxl vectors of net exp0l1s, outputs and consumption. 

The identity states that country c trades part of its producti on that is not consumed. With 

identica l homothetic preferences, perfect competition, and free and fri cti on less trade, 

countries consume a constant fracti on, ac' of world producti on. That is, Cc=acYw. With F 

factors and M sectors, there is FxM technology matrix A whose elements aftn indicate how 

much of a factor J is needed to produce one unit of output in sector III (i.e. the factor intensity 

of sector Ill). The matrix A should be the same for all countries when there is factor price 

equali zation and when all countries have identical constant returns to scale producti on 

functions. The factor content of net trade that shows how much capital, labor, etc. are 

12 Debaere (1998) also made distil/cliol! between the absolute abulldallce alld the relative ablll/donce 
approaches to th e Heckscher-Ohlin-Vanek (HOV) model. 
23 See the derivation afthe COUll fly pair version a/ the HOV model ill Appendix 8.4. 
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contained in a country's net ex pOits therefore, equal s AXe- It is also apparent that the factor 

content of production A Yc is equal to the endowment of country c, Vc when assuming factor 

price equal ization, identical technologies and fu ll employment. Pre-multiplying equation 

(3.4) above by technology matrix A and imposing the above conditions, one can obtain 

equation (3.5) that relates for each factor separately a country's net factor content of trade to 

its own and the world 's endowments. This wi ll result in the multi-country version of the HOY 

model. 

AX c (3.5) 

where V c and V", are respectively country c's and world endowments of a given factor and 

other variables are as defined before. 

Thi s equati on termed as 'HOY eq uation ' by Trefler (1995) states that if co untry c is abundant 

in a given factor f( Vlc/VI", >a.IJ, then it exports the services of factor f(A~c> O). In other 

words, the abundance of a given factor f in country c is said to be revealed in trade for that 

factor (A~c> O), when the country consumes less of that factor than it is endowed with 

(VIc - a.lcVI"' >O). This simple model puts the previous arguments in a more formal approach. 

From equation (3.5), the vector of net ex ports is simpl y the product of the inverse of the 

vector of factor intensities across product groups and the excess factor endowments of a 

country concerned24 By proceeding further the model wou ld give us interesting result. Taking 

the natural logarithm of both sides of eq uati on (3.5) and re-arranging the equation, the model 

coul d be rewritten as fo llows: 

(3.6) 

24 From equation (3.5) raking the technology matrix 10 the rig'" hand side, we obtaill Xc =(Vc - acV w)A- t 
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This result in (3.6) shows that trade patterns are determined by the differences in factor 

abundance and the difference in the factor intensity of goods as predicted by the HO model. In 

principle, however, the empirical model s of neoclassical trade theory should be estimated 

with net exports as a dependent variable. and excess factor endowments as the explanatory 

variables (De Ferranti el al. 2002). This is because in HO framework . an identical constant 

return to scale production technology is assumed (assumption 2 above) and hence difference 

in production function ceases to be important determinant of production (and hence, expOlt) 

patterns25 Consequentl y, net export performance is strictly determined by excess factor 

supplies of a nation. In developing countries, where impOlt barriers are high and vary from 

commodity to commodity, inter-country differences in the commodity patterns of imports are 

greatl y influenced by the system of protection applied (Balassa, 1979). Therefore, relative 

export performance is a preferred indicator of comparati ve advantage instead of expOlt- import 

ratios or net exports. A country's relative export performance in individual product category 

reflects its revealed comparative advantage within a given sector. As a result, following the 

earl y works of Balassa ( 1965, 1977), relative expOlt performance in individual product 

categories is expressed as the ratio of a country's share in the world exports of a particular 

product category to its share in the world exports of all commodities. Hence, re-writing the 

above equation in terms of the Revealed Comparative Advantage (RCA) index. 

(3.7) 

where Eej' is the error term in the empirical estimation of the model 

The major problem in the empirical estimation of thi s model is the difficulty in the 

quantification of the endowment of several factors of production . [n thi s study, three factor 

suppli es; labor, natural resources and capital are considered. Following Balassa ( 1986) and 

25 Furth ermore. the /-10 model aSS/lmes away the/actor intensify reversals which tend to make this result more 
pOlller jllll. 
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Hall and Jones (1999), physical capital endowments (stocks) are estimated by Perpetual 

Inventory Method (PlM)26 Following Hall and Jones (1999) in their estimation of capital 

stocks for a sample of 127 countries, it is assumed that the in vestment values depreciate at an 

ann ual rate of 6 percent to re nect obso lescence of capital. This is 'also the approach followed 

by Balassa ( 1986). Although most studies assu me the life length mean of most capital stocks 

to be above sixteen years (see Hall and Jones, 1999; Zhang et ai, 2007 and Chowdhury, 

2008), this study assume it to be fifteen years. This is because for most African countries data 

on gross fi xed capital investment before 1980 is missing. 

The Harbi son-Myers index of education is used as a proxy for human capital endowments in 

several empirical works. This index, derived as the secondary school enrollment rate plus five 

times the uni versity enro llment rate in the respective age cohorts, is a now measure. Data on 

school enrollment for several African countries are not avai lable c reating several missing 

values in the index. Due to this problem in this study the (formal) education expenditure as 

percentage of Gross Nationa l Income (GNI) wou ld be used as a proxy for human capital 

endowments. Following Romali s (2004), raw material abundance is measured by total land 

area di vided by the total labor force , a simple but imperfect estimate of the abundance of 

agricultural and mineral resources. Total labor force (above age of 15 years) would al so be 

used as proxy for labor endowment of countries. 

[n fact, Balassa (1965) noted that the exogenous variables of the model need not take all 

possible determinants of comparative advantage in to account for such exerc ise would be a 

laborious task. This is because there are other likel y sources of comparative advantage that do 

not eas ily lend themselves to quantification. As a result the model may perform poorl y in 

empiri cal testing. 

26 A fllll account a/how Ihis method works is made ill Appendix B. l. For extensive survey see Zhang et ai (2007) 
and ChOlVdlllll)' ( 2008) 
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The major innovation here is to analyze the impact of ADs' trade and the Chinese FDI 

relations on the ex port structure of African countries. The ADs' impact on the structure of 

African ex ports could be direct or indirect. To stal1 with, growth in giant economies such as 

China and India generates an increase in demand for African exports of the resource goods 

and results in postponing the production and ex pOit of labor intensive manufactured ex ports. 

Flll1hennore, resou rce boom, due to ADs ' increased demand, increase the inter-sectoral 

competition for labor and the resulting rise in wi T would thre.aten to limit ex pansion in 

manu facturing (Cox head and Jayasuria, 2008). A resource boom red uces manufacturing 

sector output through the familiar Dutch di sease mechanisms, and thi s in turn lowers the 

potenti al for endogenous manufac turing sector productivity (and ex port) growth in the future 

(Goldstein et ai, 2006). 

Impact of ADs on the African export can also be felt through the global market channel. 

China and India have been the major players in the recent commodity pri ce rise, although the 

fa ilure of suppl y to keep pace with demand and depreciation of dollar contributed to the price 

surge (S treife l, 2008). This cou ld increase the export values of African countries through two 

ways. First, if the products that China and India demand overlap with the products that 

African exporters suppl y, the African countries will benefit from hi gher prices even if they 

sell in markets other than China and India. Second , even if ADs'and Africa' s export suppl y 

have li ttle in common, China's inflationary effects could spill over beyond the products they 

import directly because of complementarities in production and consumption (Villoria, 2009). 

However, fu rther increases in primary commodities export may slow continued movement up 

the scale of capital intensity in production with the corresponding change in pattern of trade. 

Hence, such complimentarity may have possible danger of locking primary commodity 

ex porters in the production and export of the same in the long run (Alemayehu, 2006). 
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[n general , the expectation is that the rising demand from these countri es wi ll increase 

Africa' s potenti al for primary commodity ex ports (and hence re-deepen thei r speciali zation) 

both directly, through expanding ex pol1s from Africa to China and [ndia, and indirectl y, 

because the price effect from rising Asian demand will increase Afri ca' s earnings from 

primary exports even if Afri ca's exp0l1ers do not sell to these Asian countries. Therefore, in 

explaining the change in ex port structure of Afri can countries and hence the dynamics of their 

comparati ve ad vantage it is important to consider the impacts of the dynamic ADs' 

commodity imports and FDI flows apart from the standard HO model arguments. 

To account for thi s, the model is augmented by including the commodity imports of China 

and India. Concerning the imports of ADs, the expectation is that the increased demand of 

primary commodity is followed by the increased supply of it. The study uses ADs' (China and 

India's) import of a given commodity group from elsewhere rather than their import from a 

given African country to reflect the fact that African countries cou ld also benefit from the 

boom by rep lacing ex p0l1s to the third market from countries that have redirected their 

exports to China and [ndia. 

The model is also augmented by induding the Chinese FOr. Foreign direct in vestment in 

developing countries is biased relati vely towards capital-intensive activities. Therefore, it is 

hypothesized that foreign direct investment will give rise to positi ve deviations in the net 

exp0l1 equations (Balassa, 1986). Nonetheless, it is argued that the Chinese direct investments 

are resource and market seeking and hence, contributing less to the technological intensity of 

Africa's export. Consequentl y, the argument is that such pattern of FDI may rather have the 

effect of locking African countries in the producti on and export of the primary commodit y 

sectors. Although the Indian FDI in Africa is also driven by similar moti ves, it less significant 

relati ve to the FDI fl ows from China and other traditional sources . Furthermore, Indian FDI in 

Africa is concentrated in few resource ri ch countries. Goldstein el af (2006) showed that 
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between 1975 -1990 Africa accounted for on ly 17 percent of the Indian FDI outflow with a 

bulk of it go ing to Senegal and Nigeria. Consequently, the impact Indian FDI is not 

considered in this study. 

Specialization patterns do not alter overnight. The export structure of a given country today 

matters for what the country will export tomorrow. In the presence of self-reinforcing 

mechanisms driven by country-specific learning- by-doing, initial conditions dictate the long 

run trade pattern and growth rate (Brasili et at, 1999). Hence, to test fo r the self re-enforcing 

effects in the exp0l1 specialization patterns, the lagged value of the dependent variable would 

be included in the model as an additional regressor. Given the above arguments, the empirical 

model to be estimated in thi s study wou ld be: 

InRCJ\jl = a+ yIn RCJ\j,t-l + f311n PHil + f321nHMil + f331nRMil + f341nLil 

+ f351n IMPCHjl + f36 In IMPINjl + f37 In CHFDISI + Uijl (3.8) 

where Phil' H jl, RMjl and Lil are, respectively, physical capital, human capital, raw material 

and labor abundances (the standard HO mode l arguments) ; and IMPCH, IMPIN and CHFDIS 

are commodity imports of China, commodity imports of India and the Chinese For 

respectively; Eij is the error term and i, j and t represent respectively country, sector and time 

period. 

Apmt from the need to re-focus the above model to a commodity level to understand the 

concept of comparative advantage27
, there are an added justifications for certain level of 

disaggregation rather than taking the whole commodities at a time. First, ADs' commodity 

demand surge is more involved in certain commodities than in the others. Simi larly, the 

27 Note 'hat comparative ad valltage is a commodity specific concept 
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intensity of ADs' impact on global commodity market varies among di fferent commodities. 

For instance, for the main metals China ranks first and consumes 24 percent of tota l world 

production . [t is also undergoing a significant change in consumption patterns and increasing 

the consumption of meats and processed foods (Streifel, 2008). But, in petroleum, China has 

accounted for less than one-quarter of the growth in oil demand, and has not been the major 

dri ving force leading to high oil prices, like it has for metals28 Similarly, China is less-import 

dependent on agricultural commodities (Streifel , 2008). Second, the di saggregation is 

important because an anal ysis based on aggregate relationships covering all commoditi es 

could produce misleading results, owing to differences in the degree of sensiti vity to different 

factors (including price and income changes) among types of export commodities (Bond , 

1987) . In other words, success or lack of success in ex porting depends on the type of 

commodities expOit ed. 

This study adopts the World Bank commodity classification which based on Standardized 

International Trade Class ification Rev ision 4 (SITC rev 4) at two di git level categorizes 

internationall y traded commodi ties as: ( I) Food, (2) Mineral s, (3) Agricultural raw materials, 

(4) Fuels and (5) Manufactures. Thi s level of aggregation is consistent with the objecti ve of 

the study to identify the change in the export structure of African countries attributable to 

ADs' increased demand for primary commodities . According to factor proportions,foods are 

mainl y resource intensive. Minerals and f uels are also raw material and capital intensive. 

Similarly, agricultural ra w materials are resource intensive. On the other hand, products in 

SITC 6 (basic mamifactures) and 8 (miscellaneous mamifactures) are mainly labor-intensive, 

products in SITC 5 (chemicals) are mainl y technology-intensive and/or capital-intensive, and 

products in SITC 7 (machinery and transport equipmen.t) are mainl y capital-intensive and 

labor-intensive (Yue and Hua, 2008). Consequentl y, the hypothesis is that, a country with 

large resource base has the export structure biased towards foods, agricultural raw materials 

28 However, ADs import o/petroleum /rom Africa is quite sigll ijica111 for some coul/tries such as S/I(/Oll. 

58 



and mineral s. On the other hand, it is also expected that, countries with large accumulation of 

capital and relatively developed techno logy would find their exports biased towards 

manufactures. 

In general, the impact of ADs' trade and FDI relations with Africa shou ld be analyzed in the 

context of broad trade specialization patterns and industri al development cha llenges. Hence, 

the study addresses the issue by showing whether the export specialization patterns are 

characterized by sti ckiness in the context of speciali zation distributi ons analysis. The factor 

proportions model is then used to uncover such stickiness. The main task in here is, therefore, 

to see whether the ADs' trade and Chi nese FDI relations are significant in such patterns. 

3.3 Data and Data sources 

The disaggregated commodi ty exports of African countries' are used in the current study. 

Specificall y the study uses trade (export) classification as in Standardi zed International Trade 

Classi fication rev ision four (S ITC rev 4) at two digit level. Accordingly, five commodity 

groups are distingui shed. The study uses the WB disaggregated trade data which, based on the 

fo urth revision (rev . 4) of the Standardi zed International Trade Classification (SITC), 

categorized internationally traded commodities as ( i ) food (which corresponds to the 

commodities in SITC sections 0 (food and live animals), I (beverages and tobacco), and 4 

(animal and vegetable oils and fats) and SITC division 22 (oil seeds, oil nuts, and oi l 

kernels)), Oi) minerals (which includes the commodities in SITC divi sions 27, 28, and 68 

(nonferrous metals)), (i ii) energy (fuels) (correspondi ng to SITC section 3 (mineral fuel s)), 

(iv) agricultural raw lIlaterials (correspond to SITC section 2 (crude materials except fuels) 

excluding di visions 22, 27 (crude fertili zers and minerals excluding coal, petroleum, and 

precious stones), and 28 (metalliferous ores and scrap)) and. The commodities in SITC 

sections 5 (chemicals), 6 (basic manufactures), 7 (machi nery and transport equ ipment), and 8 
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(miscellaneous man ufactured goods), excluding divi sion 68 are classified as (v) manufactures. 

Manufactures are also used in this study for the purpose of comparison. 

The total merchandise exports of each country and the world merchand ise ex ports are used to 

calculate the indices of RCA for each country. Labor and physical and human capital 

endowments are used as the usual arguments of the model. Ratio of land area to labor force is 

al so used as proxy for raw material abundance. The study also uses di saggregated (two digit 

SITC rev.4) commodity imports (at constant US Dollar) of ADs to augment the model. 

Chinese FDI flo ws are also used to capture the impact of foreign capital and know how on the 

expOlt structure of Africa. The missing va lues in variables of the model are imputed by 

multiple imputations mechani sm using the Amelia View program29 

The study covers the period between 1995 and 2007. Although the ADs' growth surge started 

in the earl y I 990s, the absence of data for the year before 1995 for some variables and 

extensive miss ing values for severa l variables ru led out the poss ibility of extending the study 

period to before 1995. Since the latest WE and IMF CD ROMS (i.e. 2008109) provide data on 

several variables only till 2007, the last period of the study would be 2007. Consistent wi th 

the objecti ve of the study, we have five non exclusive sample groups of Afri can countri es. 

The sampling procedure is that, for each commodi ty group all top ranking trading partners of 

China and India for which data are available are included in the samples. Hence, we have 

different sample of countries for each commodity groups al though several countries are 

common for all of the commodity groups30 Although the sample countries for each group are 

fair ly not large in number, they represent more than 50 percent of the ex port of the region. For 

29 Amelia, named after a/amolls missing mall called Allle/ia, is a program/or missing va/lies. A/ull account of 
holV if works alld (he illfuitioll is documell/ed in Appendix 8 .3. 
30 The sample countries fo r each group of cOl1lmodities are lisTed ill Appendix A. J. 
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instance, the sample countries constituted 56 percent of the Africa's export in 1995, 55 

percent in 2000 and 59 percent in 2005 31
, 

The study uses data collected from several sources. The disaggregated commodity expOlts of 

African countries are obtained from the WB African Development Indicators (ADO CD ROM 

(2008/9). Similarly, data on export of different sectors at better disaggregation level is 

obtained from the UNCTAD Handbook of Statistics 2009 online database. Data on human 

and physical capital are calculated from the WB African Development Indicators (ADI) CD 

ROM (2008/9). Data on land area are also used from the same source. Labor endowment data 

are collected from the UNCTAD Handbook of Statistics 2009 online database. On the other 

hand, the commodity imports of China and India are collected from the WB World 

Development Indicators (WDI) CD-ROM (2008) and the fMF Direction of Trade Statistics 

(DOTS). The FDI flows are obtained from U01CTAD's World Investment Statistics (WIS) 

online database, the FDI STAT 

31 Thefigllres are calcularedfro1ll1he World Bank African Deve/opmelll/ndicarors CD ROMS (2008/9) after 
adjustillgfor missing values. 
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CHAPTER FOUR 

4. Estimation Techniques, Results and Discussions 

In the previous chapter an attempt has been made to show the method of analysis that would 

be adopted in thi s study. Specificall y, in chapter three the stud y showed how to test the de­

specialization and stickiness of the national export patterns. The study al so specified the main 

model in the context of broader theoretical issue. In thi s chapter, the study implements these 

techniques empirically. The chapter is, therefore, organized as fo ll ows. In section 4.1 the 

Galtonian Regression method is used to analyze the stability of African expOit structure. 

Estimation techniques of the main model would be discussed in section 4.2. In section 4.3 

estimation result would be presented. The chapter wi ll wind-up by the di scussion of the 

estimation results. 

4.1 Explaining the Stability of African Export Structure: Stickiness or De­

specialization? 

As pointed out in chapter three, a statistical test of the stabi lity of the national expOit 

specialization patterns can be approached in two ways: the country-wise and the sector-wise 

methodology. The former approach tests whether countri es are stable across sectors and 

whether they tend to become more or less specialized intra-country. On the other hand, the 

second approach tests whether countries tend to converge in the same sector. However, the 

two approaches are fairl y similar. In testing the stability of African export structure, the 

Galtonian regression is estimated along both methodologies. In the country-wise approach the 

regression is estimated country by country for fi ve commodity groups: (I) Foods, (2) 

Agricultural raw materials, (3) Fuels, (4) Mineral s and (5) Manufactures (see Table 4.1). The 

sector-wise analysis is conducted across eleven sectors (seven primary commodity and 
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Table 4.1: The Galtonian Regression Result: The Country-wise Approach 

Food Agri. Raw Materials Fuels Minerals Manufactures 

Country P R IPIR I P R IPIR I P R IPIR I P R IPIR I P R IPIR I 
Algeria 0.5/ 0.66 0.78 0.38 0.36 1.05 0.60 0.61 0.99 0.35 0.35 1.01 0.47 0.46 1.03 
Cape Verde 0.71 0.65 1.10 1.40 0.76 1.84 
Cote d'Ivore 1.09 0.82 1.33 0.26 0.30 0.87 0.68 0.54 1.26 0.47 0.61 0.77 
Egypt -0.36 0.35 1.04 0.76 0.56 1.37 0.18 0.42 0.42 1.23 0.85 1.44 0.8/ 0.67 1.21 
Gaboll 0.15 0.14 1.06 -0.09 0. 10 0.90 0.19 0.17 1.10 
Gambia 0.57 0.66 0.86 -0.09 0.10 0.90 0.15 0.14 1.06 
Madagascar 0.50 0.50 1.00 0.34 0.36 0.94 -0.14 0.14 1.00 0.68 0.69 0.98 0.52 0.56 0.93 
Malawi 0.71 0.73 0.97 0./3 0.14 0.92 0.15 0.14 1.06 0.29 0.28 1.03 0.78 0.79 0.99 

Mauritius 0.67 0.60 1.12 0.21 0.17 1.21 -0.13 0.10 1.30 0.64 0.56 1.15 0.34 0.35 0.98 

Morocco 0.31 0.32 0.98 -0.0/ 0.10 0.05 0.28 0.26 1.06 0.89 0.79 1.13 0.71 0.76 0.93 

Mozambique 0.04 0.24 0.16 

Senegal 0.55 0.52 1.06 0.31 0.30 1.03 -0.11 0.10 1.10 0.43 0.47 0.92 

South Africa 0.07 0.10 0.70 0.88 0.71 1.23 0.07 0./0 0.70 0.38 0.41 0.92 0.06 0./0 0.60 

Sudan 0.77 0.83 0.93 0.43 0.46 0.94 -0.06 0.10 0.60 0.28 0.32 0.89 

Tunisia 0.11 0./0 1.10 

Ugallda 0.14 0.14 0.99 0.27 0.36 0.75 -0.14 0./4 0.99 0.34 0.33 1.03 0.50 0.42 1.18 
Zambia 0.51 0.69 0.74 0.51 0.78 0.65 0.44 0.55 0.80 0.54 0.52 1.04 0.46 0.42 1.08 

Note: 
The Breush-Pagall heteroskedasticity tests fails to reject the null of cOllstallt variance ill all the regressiolls 



four manufactured expOit sectors) (see Table 4.2). 

Several points emerge from the county-wise analysis (see table 4. 1 above). All iJ values are 

sign ificantly different from zero and below unity for most of the countries and in all fi ve 

commodity groups showing that the hypothesi s of reverse or random patterns in export 

structure can be rejected . This res ult implies that these countries are specializing in the sectors 

in whi ch they are relatively less specialized and de-specializi ng in the sectors where they are 

already specialized. This result is tantamount to saying that these countries are stepping from 

exporting primary commodities to, for example, labor intensive manufactured goods export. 

On the other hand, it also points to the fact that most of the countries in the sample have iJ 
values either significantly less than 0.5 or not significantly different from 0.5 except for food 

exporting countries implying low stability in ex port speciali zation patterns. Most of the food 

expOlting countries di splay a very stable patterns as their iJ values are signifi cantly higher 

than 0.5. South Africa, Egypt, Morocco, Gabon and Uganda are the exceptions with the iJ 
values either lying below zero or between zero and 0.5. From these entire points one can 

argue that African countries are characterized by changing export patterns, where the 

dynamics is away from the traditional commodities. However, the interpretation placed on iJ 
values may not be a necessary condition to have changing export patterns or re-deepening 

specialization patterns. Hence, as an appropriate gauge of these concepts we need to rely on 

the di stribution analysis of export patterns. [n Table 4. I above 1J3 j R I shows the direction of 

change in the specialization patterns. 

[n the food exports, the results in Table 4. 1 show that in about 50 percent of the countries in 

the samp le, the value IPjRI is greater than unity implying a general increase in the 

dispersion of the specia li zation patterns and hence, a trend towards increase in speciali zation 

(O"-speciali zati on patterns) in the sector. Thi s implies that those countries initially speciali zed 
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in thi s sector tend to be more speciali zed and vice versa, An even credible pattern is observed 

in fuel and mineral ex p0l1 ing countries , In fuel exports about 55 percent of the sample 

countries display the <1-specialization patterns, Furthermore, four countries, Algeria, 

Madagascar, Sudan and Uganda tend to di splay relatively unchanging pattern in the sector. 

Similarly, in the minera l exp0l1 two-third of the countries in the sample show a general 

increase in special ization, the exceptions in this case being Madagascar, Senegal, South 

Africa and Sudan which tend to be less speciali zed, In agricultural raw material export the 

result shows the <1-de-speciali zation patterns for more than 60 percent of the countries, [n fact, 

almost half of the countries in the sample are characterized by near unchanging pattern, Thi s 

sector is also characteri zed by p-de-speciali zation patterns with onl y three countries 

registering fj values above 0.5. Algeria, Egypt, Mauritius, Senegal and South Africa are the 

exceptions with <1-specialization pattern in the sector. Similar specialization pattern is also 

observed in manufactured export sector with most countries in the sample di splaying 

unchanging or deteriorating specializati on pattern in the sector. 

The sector-wise anal ys is also conveys similar result (see Table 4,2 below), The result 

indicates <1-divergence patterns fo r all sectors except four: the agricu ltural raw material 

ex port, other ores and mineral ex port, chemica l products and commodities classified under 

'other manufactured goods', This implies that the dispersion of speciali zation in most of the 

sectors has increased, Put differently, countries that are specialized in a given sector tend to 

increase their speciali zation in the sector and lor countries that are under speciali zed in a 

given sector tend to decrease their specialization in the sector. More generall y, countries 

increased their speciali zation in the sectors where they are initially advantaged and decreased 

their specialization in the sector where they initially lost the ground, Specifically, basic foods; 

beverages and tobacco; non ferrous metals; pearl s, precious stones and non monetary gold and 
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Table 4.2; Galtonian Regression Result; The Sector-wise Approach 

Sectors a P R 
Primary commodities 

Food, basic 0.61 -0.20 0.20 
Beverages and tobacco 0.08 -0.18 0.17 
Agricultural raw materials 0.31 -0.23 0.24 
Nonjerrous metals 0.37 -0.54 0.52 
Other ores and metals 0.47 -0.06 0.10 
Pearls, precious stones and non-monetary gold 0.55 -0.13 0.10 
Fuels 0.75 -0.23 0.22 

Manufactures 
Chemical products -0.44 -0.04 0.10 
Machinery and transport equipment -1 .13 -0.52 0.48 
/ron and steel -0.05 -0.25 0.22 
Other manufactured goods -0.28 -0.02 0.03 

Notes: 
Commodities included in each specific sector according to the Standardized International Trade 
Classification Revision Four (SITC rev 4) at two digit level are listed in Appendix A.2 

The Breush-Pagan heteroskedasticity test fails to reject the null of cOllstallt variance 
in all the regressiolls 

IPIR I 

1.00 
1.04 
0.94 
1.04 
0.60 
1.30 
1.03 

0.40 
1.08 
1.12 
0.63 



fu els are sectors with ,,-divergence pattern s in primary commodities ex port. Simi lar to the 

general result from country-w ise analysis, agricultural raw materia l ex port display the ,,­

convergence pattern . Dispersion of the special ization has also decreased for commodities 

(sectors) classified as other ores and minerals. In manufactured goods ex port, it is only in 

machinery and transport equipment and iron and steel that specialization has increased and 

hence sizeable ,,-divergence pattern can be observed. 

In general, both the country-wise and sector-wise anal yses point to simi lar result: wh ile ,,­

specialization pattern is evident from the country-wise analysis except in agricultural raw 

material export, the ,,-divergence pattern characterizes all the primary commodity export 

sectors except agricultural raw material and other ores and minerals exports sectors. This 

implies that African countries are increasing their speciali zation in primary commodity expOlt 

sectors presenting the ev idence of re-deepening specialization in these sectors. On the other 

hand, in manufacturi ng sectors, similar evidences are not ev ident except in few countries and 

few sectors. In sum, the whole result is that African countries ex pOlt structure is characteri zed 

by re-deepen ing specialization in the traditional export sectors. 

4.2 Estimation Techniques: The Main Model 

To uncover the possible determinants of export special ization in Africa and sticky 

speciali zati on attributable to the ADs' trade and the Chinese FDI relations, the augmented 

mu lti -country version of the HOY model woul d be estimated. The analysis is made using 

panel data. Panel data analysis has several ad vantages over cross section and time series 

analyses (Baltagi, 2005). The main advantage of panel data is increased efficiency owing to 

poo li ng several time periods of data for each ind ivid ual (cross secti on) which prov ides more 

degree of freedom. Hence, estimators based on panel data are quite often more accurate than 

estimators from other sources (Cameron and Tri vedi, 2005). Panel data enables one to contro l 
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for unobserved individual heterogeneity (the country specific effects) which might be 

corre lated with the regressors. It also provides the possibility of learning more about the 

dynamics of adjustment (Baltagi, 2005). Furthermore, the presence of panel data reduces 

identification problems in the presence of endogenous regressors or measurement error and 

robustness to omitted variabl es (Verbeek, 2003). 

As already noted in the methodology, the lagged value of the dependent variable would be 

included in the model as an additional regressor. The dynamic panel data model wh ich would 

be estimated in this study, therefore, has the fo llowing specification. 

(4.1) 

i=/ ............ N and f .......... T 

where Ui - lID (O,u?,) and 0it - lID (O,a7) are independent of each other and among 

themselves. 

The OLS estimation of the above dynamic panel data model leads to inconsistent estimation 

of f3 and y. This is because the regressor Yi .t -1 is correlated with the individual (country) 

specific effects, ai and hence with the composite error term Cai + Cit) irrespective of the way 

ai is treated. In general , in such cases, standard panel estimators are all inconsistent 

(Cameron and Trivedi, 2005). In the OLS estimation of Yi ton Yi.t -1 and Xit , the lagged 

dependent variable Yi.t - 1 is cOll'elated with the indi vidual (country) specific effects, ai' As a 

result, the error term violates the assumption necessary for the consistency of OLS. In the 

within estimation of Yit - Yi.t - 1 on Y i,t-1 - Yi ,t-2 and Xit - Xi,t-1 the error term Cit - Ci,t - 1 

is correlated with the lagged dependent variable, Yi.t-1 - Yi.t -2 by construction since Yit is 

correlated with Ci t from the equation (4.1) above and hence, Yi,t -1 is correlated with Ci,t-1 ' 

Hence, estimation of the within model gives inconsistent parameter estimates. The random 
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effects estimator is also inconsistent. This is apparent from the fact that the random effects 

estimator is a linear combination of within and between estimators. 

Anderson and Hsiao (198 1) proposed the Instrumental Variable Estimator in the first 

difference model to be consistent. They suggested first differencing the model to get rid of the 

ai and then using I1Yi ,-2 = (Yi '-2 - Yi ' - 1) or Yi t-2 as an instrument for I1Yi t - 1· This IV . , " . 
estimator leads to consistent but not necessaril y efficient estimates of the parameters. 

Consistency of the estimator is guaranteed given the assumpt ion of no serial correlation in Cit . 

Ineffi ciency of Anderson and Hsiao (198 1) IV estimator ari ses from the fact that it doesn' t 

make use of all the available orthogonality conditions and it doesn ' t take in to account the 

differenced structure on the res idual di sturbances, I1 cit (Baltag i, 2005). 

Arellano and Bond ( 199 1) proposed Generalized Method of Moments (GMM) procedure that 

exploit all the available moments conditions and hence, more effici ent than the Anderson and 

Hsiao (198 1) IV estimation. They argue that additional instruments can be made available by 

utili zing the orthogonali ty cond itions that exist between the lagged values of Yit and the 

disturbances Cit. The Arellano and Bond ( 1991) estimator begins by specifying the model as a 

system of equations, one per period, and allows the instruments applicable to each equation to 

vary (for instance, in the later period more instruments are available) (Baum, 2006). The 

instruments include the lags of levels o f the endogenous vm·iables (the lagged dependent 

variable in this case), which enter the equation in differenced form and the strictl y exogenous 

regressor. In general, by period T all lags prior to, say (T - 2) can be considered as 

instruments. Hence, if T is non-tri vial we may need to limit the maximum lags of instruments 

to prevent the number of instruments fro m becoming too large i.e. the instrument 

proliferati on. The Arell ano-Bond estimator which exploits thi s advantage is then given by, 
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(4.2) 

where Xi is (T - 2)X(K + 1) matrix with t'h row (llYi ,,_vllxi,) , t = 3 .......... T, Yi is a 

(T - 2) X 1 matrix wi th tth row llYi" and Zi is a (T - 2)X r matrix of instruments with 

elements ZI3 .. .. ... ....... ZIT on the main diagonal, where Zit = [Yi.t-Z ..... . ......... YiV llX;t ] 

and WN is the weighting matrix. 

Arellano and Bover (1995) and Blundell and Bond (1998), nonetheless, showed that lagged 

levels are often poor instruments for first differenced variables especially if the variabl es are 

close to a random walk (y is high) and if T is smal l. Hence, they proposed usi ng lagged 

differences in addition to the lagged levels. Specificall y, they suggested using the condition 

E(UitllYiS) = 0 for s < t - 2 and where Uit = ai + ci" This last estimator which exploits 

addi tional moment conditions is more efficient than the Arellano and Bond (199 1) estimator 

and called the system GMM estimator. This estimator has one-step and two-step variants. 

Although the two-step system GMM estimator is asymptoticall y more efficient, the reported 

two-step standard errors tend to be severely downward biased (Arellano and Bond, 199 1). 

Windmeij er (2005) devised a method of generating standard errors which are corrected for the 

downward bias of the repOlted errors. Hence, the precision of the two-step estimator should 

be evaluated after ' the Windmeij er finite sample correction' procedure. 

The consistency of the GMM estimators depends heavil y up on the 

condition E(llci,llcu_z) = O. Hence, Arellano and Bond (1991 ) developed a test for the 

autocorrelation in the idiosyncratic errors, which, if present, can render so me lags in valid as 

instruments. They propose a test of the hypothesis that there is no second order serial 

correlation for the di sturbances of the first differenced equations. The Are llano and Bond 
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( 1991 ) test stati stics for the null or no second order autocorrelation JI1 the differenced 

residuals is given by, 

(4.3) 

where 11'£. is predicted first differenced error term trimmed to much 11'£. 

This test statistic tests for the absence of the second order autocorrelation in the first 

differenced residuals which would certainl y be the case if the errors in the model in levels are 

not serially correlated or fo llow a random walk process. Hence, one can di scriminate between 

the two cases by testing for the absence of first order serial correlation in the differenced 

res iduals by si milar procedure. 

Apart from the second order serial correlation test, there is a need to test for over 

identification restriction, i.e. the joint validity of the instruments used. To test for the joint 

validity of instruments Arellano and Bond ( 1991 ) suggested (Hansen) Sargan test statistic 

which, under the null of over identification, is given by 

2 
~ Xp-k-l (4.4) 

where E refers to the residual s from the one (two) step estimates, p refers to the number of 

columns of Z and K is the number of fJ coefficients. 

The Sargan test is not robust to the heteroskedasticity and autocorrelation. Therefore, in one 

step robust estimation and all two step estimations the Hansen J statisti c should be used. 

However, the Hansen test has its own pitfall as it can be weakened by instrument 

proliferation. Sargan (Hansen) stati stic can also be lIsed to test the vali dity of subsets of 

instruments via 'a difference-in-Sargan' test, also known as a C stati stic. If one performs 
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esti mation with and without a subset of suspect instruments, under the null of joint validity of 

the fu ll instrument set, the difference in the two reported Sargan (Hansen) test statisti cs is 

itself asymptoticall y X2 ditributed with degrees of freedom equal to the number of suspect 

instruments. The regression without the suspect instruments is called the unrestricted 

regression since it imposes fewer moment conditions. The difference-in-Sargan test is of 

course only feasi ble if thi s unrestricted regression has enough instruments to be identi fied 

(Roodman, 2006). 

In general, in this study taking the dynamic nature of the model in to account, one-step system 

GMM of Are llano and Bover (1995) and Blundell and Bond (1998) would be used to estimate 

the model. The efficiency gain with respect to the Arellano and Bond (199 1) difference GMM 

estimator would also be shown. A test of second order serial correlation would be made using 

the Arellano and Bond ( 1991) second order autocorrelation test procedure. Sargan (Hansen) 

test of the Arell ano and Bond (199 1) is used to test the joint validi ty of the instruments. 

4,3 Estimation Results and Discussions 

Due to the incl usion of the lagged dependent variable in the model to show the fact that trade 

patterns do not change fundamentally even over decades, the model is estimated using the 

dynam ic panel data model. The model is first estimated using the Arellano and Bond (1991) 

difference GMM (see the result in Appendix - C. /). The estimated result shows that the model 

crashes in all aspects. The standard arguments of the HO model (the endowment variables) 

are all insignificant and attain unexpected sign in most of the commodity groups. 

Furthermore, the Sargan test of over-identifying restriction shows that the null of vali d 

instruments is rejected and hence, the instruments fai l to be va lid . [n fact , the difference 

GMM uses onl y lagged levels as instruments which are often poor instruments fo r first 

differenced variables. This would particularly be the case if the time dimension of the study is 

small as in thi s study. Hence, there is a need to resort to system GMM estimation which uses 
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additiona l moment conditi ons and hence more effi cient than the Arell ano and Bond (199 1) 

difference GMM. 

Following the above line of reasoning the model is re-estimated using the system GMM . The 

res ults are presented in table 4.3 below. The model is estimated with constant in three of the 

fi ve regress ions. This is because the system GMM doesn't di fference out the constant and if 

the model calls for constant and effi c iency increases with it, one needs to preserve it. Overall , 

all the vari ables in the model are jointly significant as shown by the large values of the Wald 

stati sti c which enable one to reject the null of not jointl y signifi cant vari ables at I percent for 

all the regressions. The Arellano and Bond (1 99 1) test for the second order autocorrelation 

shows that the null of no second order autocorrelat ion in differenced errors is not rejected at 

one percent for all the regressions. However, the null of no first order autocorrelation is 

rejected at one percent in one regression (ex port of fue l). In fact, thi s result is likely since the 

estimation is made by using lagged dependent variable as an additional regressor. The Sargan 

(Hansen) test of over- identification also shows that the null hypothesis of valid instruments is 

not rejected implying th at the instruments, as a group, appear exogenous and hence valid . 

The esti mation results show that the endowment vari ables (the standard variables of the HO 

model) have the expected signs and are significan t in most of the regress ions. For instance, 

physical capital have negati ve sign for food and agricultural raw material ex ports refl ecting 

the fact that the ex pOlts of countries with low levels of phys ical capital are extremely tilted 

towards goods that embody physical capital, with the reverse being true for countries with 

abundant phys ical capital. It attains positi ve sign for fuels, minerals and manufactured 

exports. This is also in line with the theory for these sectors are highl y capital intensive. 

Furthermore, the coeffi cients are also highl y precisely estimated except for minerals and 

manufactured expOlt s. Hence, it appears that physical capital abundance importantly 

determ ines the pattern of specialization. Similarl y, human capital endowment enhances the 
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Table 4.3: Estimation result: One step system GMM 

Dependent Variable: InRCA 

Foods Agri. Raw Materials Fuels Minerals Manufactures 

Variables Coefficiellt Z-value Coefficiellt Z-value Coefficielli Z-value Coefficiellt Z-value Coefficielll Z-values 

IIlRCA(-I) 0.563* 2.81 0.595* 3.48 0.065 0.75 0.818* 18.09 0.393* 2.41 

IIlPH -0.487** -2.12 -0.202*':' -2.28 0.648':' 4.18 0.004 0.09 0.026 0.14 

IIlHM 0.711** 2.01 0.225 1.78 0.081 0.22 0.184 1.03 0.868 1.75 

IIlL 0.894*':' 2.13 -0.147 -1.23 0.243 0.70 -0.238 -1.7 -0.195 -1.01 

ImRM -0.497 -1.92 0.201* 2.51 0.556** 2.28 0.230** 2.02 0.177** 2.13 

11l1MPCH 0.373*':' 2.15 -0.107 -0.52 2.989* 5.04 0.839* 3.15 -0.761 -1.32 

IIlIMPlN 0.087 1.09 -0.32 -1.28 -3.555* -3.32 -0.196 -0.61 0.616** 2.04 

InCHFDIS -0.224 -1.55 0.448':'* 2.32 -1.366 -1.80 -0.29 -0.42 0.328 0.54 

COllstallt -3.936** -2.32 -1.898 -0.44 0.941 0.33 

Specificatioll Test Stat. 

Wald Stat 310.34(0.00) 453.90(0.00) 184.06(0.00) 484.12(0.00) 509.90(0.00) 

AB A R(I) Test Z = -2.33(0.020) Z = -2.34 (0.019) Z= -6.55(0.000) Z= -2.51(0.012) Z= -1.97(0.049) 

AB AR(2) Test Z = 0.41(0.680) Z = -0.13 (0.900) Z= -2.05(0.040) Z= 0.12(0.901) Z= 0.08(0.933) 

AB Sargall(Hansell) Chi2= 4.43(0.816) Chi2= 4.00(0.136) Chi2= 89.85(0.020) Chi2 =81.65(0.068) Chi2 =5.73(1.000) 

Note: 
':' and ** show aile alldfive percellt level sigllificallce respectively 



exp011 of all sectors but it is insignificant in most of the regressions. This may be related to 

the proxy used in this study as the total expenditure on formal education and formal education 

accounts for only a fraction of human capital development (see Romalis, 2009). Raw material 

abundance has positi ve sign and significant in agri cultural raw material , fuel and minerals 

export lending support to the factor proportions theory. However, the coeffi cients on food 

and manufactured ex port bear unexpected sign and are less precisely estimated. The proxy 

used, total land area per labor force which is simply the estimate .of agricultural and mineral 

resource abundance, ceases to be appropriate for these regressions. Finall y, lagged dependent 

variable carries positi ve sign and is significant in almost all the regress ions showing that a 

reasonable se lf-reinforcing effect ex ists in ex port speciali zation patterns. 

T he estimation result also shows that imports of China attain expected signs and precisely 

estimated showing that it sign ificantl y influence the ex port structure of African countries. The 

effect of Chinese commodi ty demand boom on ex port structure of Africa varies across 

commodities. Specifi cally, the impact of Chinese commodity impOlt on the structure of 

African export is the largest in fuels and mineral s. A percent increase in Chinese impolt of 

fuels from everywhere will increase the sample countries' speciali zation in the sector by 2.9 

percent. Similarly, one percent increase in China' s import of ores and minerals will enhance 

the African speciali zation in the sector by 0.83 percent. Although stati stically less precisely 

estimated (s ignifi cant at 5 percent), China's impact on the food ex port sector is also 

considerable with one percent increase in its imports re-deepening Africa' s speciali zati on in 

the sector by 0.35 percent. On the contrary, the Chinese import of agricultural raw materi als is 

insignificant in determining the African ex port structure. In fact, China and India are less 

import dependent on agricultural commodities although India has re latively greater presence 

being the largest consumer of few commodities such as sugar and tea (FAO, 2007 and 

Streifel, 2009). Although there is no guarantee that such patterns are due to the ADs' weak 

demand for thi s sector, the non-parametric test of the prev ious section also shows that this 
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sector is characterized by a-de-special ization and a-convergence patterns. On the other hand, 

the Chinese FOI is e ither stati sticall y insignificant or the coefficients are not of the expected 

signs except for the export of the agricultural raw material s where it attains expected signs 

and is sign ificant. A percent increase in the Chinese FOI outflow will enlarge the Africa' s 

speciali zati on in the agricultural raw material export sector by 0.44 percent. Indian imports 

are not significant for all commodities except for manufactures and export of fue l where it 

attains unex pected sign. In fact , in most of the regressions Indian imports attain negative 

coefficients implying th at India imports significant portion of these commodities from 

countries competing with Africa for the world market share and from the market where 

African countries couldn ' t benefit by replacing those countries who had redirected their 

expOl'ls to India32 The results on manufactured exports are more interesting. In the regression 

whil e Indian impOI'lS attain positive and precise estimate that of Ch ina bear negative and 

insignificant coeffici ent. This shows that, while Indian imports from Africa enhance the 

African speciali zation in the manufactures, China 's imports tend to crowd out it. This is in 

line with the fact that the comlTludity import structure of China and India from Africa is 

different with Indian imports more di versified than that of China and also encompass labor 

intensive commodities (Goldstein et ai, 2006). 

One needs to worry about the robustness of thi s result. As a robustness check, therefore, we 

need to perform some sensitivity analysis. The model is, then, re-estimated with a bit of 

different specification . In pau'licular, instead of China and India' s commodity import from 

elsewhere the model is re-estimated with China and India's commodity import from each 

African country. The use of conunod ity imports from each African country rather than 

commodity imports from elsewhere do alter the stati stical signifi cance of the vau'iables of 

interest in all commodity groups except in minerals export (see the result in Appendi x - C2). 

The signs are, however, preserved. The change in results is plausible . The insignificance of 

32 See Appendix A.3 
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China and India's commodity import from each country implies that the ADs' direct impact 

on African export structure is tri vial. In other words, the indirect impact of China and India's 

commodity impol1 (from elsewhere) through the world commodity market (price) is more 

s ignificant than the impact of ADs' direct import fro m each Afri can country. In fact, fo r SSA 

economies, such as Angola, Sudan and Democratic Republic of Congo, the impol1ance of 

China as a direct destination of exports grew particularl y rapidl y (see Kaplinsky el ai, 2006). 

China imports significant share of its metals consumption fro m Africa, and hence, making its 

import of minerals insensitive to the specifi cations used. The complementarity effec t (the 

economic signifi cance) of the parameter estimates and hence the impact of China ' s 

commodi ty import on expoll structure of Africa is now sma ller in all commodity groups 

lending suppoll to the above argument that the direct impact is negl igi ble. 

In general, we noted several points from the estimation results. First, while China's growth 

surge and hence its commodi ty demand boom is significantl y affecting the ex port structure of 

Afri can countries, India's import is not yet impOllant in influencing the African export 

structure. China is, in fact, the largest consumer of major commoditi es. It is the largest 

consumer of main metals and the second largest user of energy. India, however, ranks several 

places lower for metals and energy consumption, and recent growth rates have been more 

moderate (Stre ife l, 2008) . Second, the intensity of China's impact on the ex poll structure of 

Africa varies across different commodity groups with the impacts being the largest in fuel and 

minera l sectors. It is also the first or second largest consumer of a number of agricultural 

foods being in the midst of a significant shift in its consumption patterns, reducing 

dependence on the traditional staples of rice and wheat to other products such as meats, fruits 

and processed food (S treifel, 2008). This is also apparent from our result. On the other hand, 

it is less import dependent in agricultural raw material which is also implied by the regress ion 

result. China, on the other hand, negati vely influences the specialization in manufacturing 
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sector. Third, given the proxy used, Chinese FDI fl ows are insignificant in determining the 

export structure of Africa except in the agricultural raw materi al export sector. 

[n sum, the analyses in thi s chapter showed that the sample countries re-deepened their 

specialization in the expolt of traditional commodities with only few countries diversifying 

their exports away from those sectors. To explain such re-deepening speciali zation patterns 

the mu lti-country version of the HOY model is estimated. To accou nt for the self rei nforcing 

effects in trade special ization patterns and the fact that these countries had a very low degree 

of di versification to start with , we estimated a dynamic panel data model where the lagged 

dependent variable is incl uded in the regressors. China's import demand surge significantly 

explains such re-deepened specialization patterns. China' s import demand surge retard further 

processing of and diversification away from these commodities, because such process ing 

would have a large opportunity cost with Chinese import demand in its place. [n other words, 

the Chinese import demand surge disrupts the endeavors by African commodity producers to 

diversify away from traditional ex p0l1s. On the other hand, Chinese FD[ flows and Indian 

commodity imports are not important in such patterns. 
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CHAPTER FIVE 

5. Conclusions and Policy Implications 

As noted in the prev ious chapters, the role of industriali zation in the process of economic 

development is substantial. Moreover, one can observe, from international comparative 

experiences, the fact that there is no clear correlati on between development and commodity 

resources. In pmticular, deepening the reliance on commodity industries has been argued to be 

at odds with poverty reduction and economic diversification. It is in the context of these 

arguments that thi s study examined the impact of African trade re-orientation towards Asian 

markets on its expOlt structure. Specifically, the study examined whether the ADs' 

commodity demand surge and the Chinese FDI flo ws have significantl y led African countries 

to re-deepen their speciali zation in the traditional commodity sectors. This section presents 

summary of im portant findings of the study and give some conclusions based on those 

findi ngs. FUlthermore, it forwards some policy implications of the study. 

5.1 Summary and Conclusions 

The study anal yzed the impact of the growing ADs' commodity imports and the Chinese FDT 

flows on the export structure of African countries. As a starting point the study examined 

whether African exp0l1 structure is characterized by re-deepening pattern or diversification 

away from the initially advantaged sectors. To do so the study used non parametric test of the 

Galtonian regression method. This method would prov ide one with the idea of exp0l1 

specialization di stribution analysis. Moreover, to explain the export specialization pattern , the 

study used the multi-country version of the HOY model and specified an empirica l model 

where the ADs' commodity imports and the Chinese FDr fl ows are used to augment the 

model. In general , the principal findings and conclusions of the study are the following. 

79 



First, there is a tendency for African countries to increase their specialization in pnmary 

commodity ex port sectors lending support to the ev idence of re-deepenin g speciali zati on in 

these sectors. This is apparent from both the sector-wise and the country-wise analysis with 

only sma ll nu mber of countries and sectors experiencing near unchanging pattern s. On the 

other hand, in man ufac turing sectors, similar result is not observed except in few countries 

and few sectors. In sum, the result is that Afri can countri es ex pOlt structure is characterized 

by re-deepeni ng special ization in the traditi onal ex port sector and there is no the evidence of 

di versification towards non-traditi onal exports. 

Second, while China's growth surge and hence its commodity demand boom is significantl y 

affecti ng the ex port structure of African countries, India' s import is not yet important in 

infl uencing the African export structure. Specificall y, the commodity import growth of China 

is persuading and hence, locking Afri can commodity producers in the production and export 

of traditional commodities in the perpetu al manner. On the other hand, India's weight in such 

pattern is minimal. This finding is subj ect to two facts. First, China is the largest consumer of 

major commodities. It is the largest consumer of main metals and the second largest user of 

energy. On the other hand, India, ranks several places lower for metals and energy 

consumption, and recent growth rates in the metals and energy consumption have been more 

moderate (Streifel, 2008) . Second, the import structure of China and India itself is different to 

some extent. Whil e China's commodity import structure (from Africa) is consistent with its 

Ricardi an ad vantage in commodity production, those of India are much more di versifi ed and 

also encompass labor-intensive products (Goldstein et aI, 2006) . This result is also apparent 

from the di ssimilar impact of China and India on manufac tured exports of Africa with India's 

import complementing it. On the other hand, given the proxy used, the Chi nese FOI is not 

important in re-deepening the export structure of African countries in the tradi tional 

commodities. 
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Third, the indirect impact of Ch ina's commodity demand surge on African export structure is 

more important than the direct impact. Put differentl y, the bilateral commodity import of 

China from Africa is less s ignificant relati ve to the total commodity imports of Ch ina and 

hence its impacts. This shows that the impact of China' s commodity demand growth on 

ex port structure of Africa is significantly felt through the ris ing world commodity prices or 

through the redirection of commodity exports to the third markets by replacing those countries 

that have redirected their ex ports to China. 

Finally, the intensity of the impacts of China's commodity import surge on the export 

structure of Africa varies across different commodi ty groups. The impacts are sizeable in fuel 

and mineral sectors. China is, in fact, passing through the resource intensi ve economic growth 

with industriali zation and fixed capital formation taking the lead (Farooki, 2009) . These 

activities generated high demand fo r industrial metal s and minerals. Being in the midst of a 

significant shift in its consumption patterns, China's impact in the food export sector is also 

considerable. On the other hand , it is less import dependent in agricultural raw material and 

hence its impact in thi s sector is of less significance. 

5.2 Policy Implications 

Given the result that the Chinese commodity demand surge disrupt the movement away from 

the commodity ex porting and diversification to labor intensive manufactures, African policy 

makers are faced with challenging and often contradictory policy options. Gi ven China's 

economic size and its dynamic growth, however, its impacts are non marginal and not limited 

to countries that trade directly with China. Consequently, optimal policy stances should be 

developed to maxi mi ze the benefits and minimize the challenges of ADs' trade and FDI 

relations with Africa. In thi s regard, with the China' s integration in to the global economy, the 

often stated argument that a country should speciali ze and export a commodity of its 
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comparati ve advantage may ri sk African countri es locked in the trad itional ex port sectors in 

the long run . This call s for innovative policy responses to China and the need to balance 

between the temporary resource wi ndfall gain and the future industriali zati on strategies of the 

continent, if the continent is to fo ll ow the path to industrial developmen t in the futu re. 

Specifically, there should be carefully tailored indigenous and exp licit (and in some cases 

diverging) policy responses to China and India. In this respect the role of government poli cies 

should be cruci al. This is because how wisely the revenue from the resource boom is being 

used has also important implication for the industrial development of the continent, although 

this does not emerge from our analysis. The management of resource-based revenue is 

complex and often requires a well-developed govern ance system and we ll -considered national 

development objectives. The quality of government policies and institutions, therefore, might 

be important determining factors for ensuring market driven industrial development and 

leading to sustainable development on the proceeds of the resource goods. 

As an area for further research, the bi lateral commodity trade and the ADs' impact on world 

commodity prices are not the on ly channel through which China affects the African 

commodity producers. Their impact on world interest rates and the exchange rates (Dutch 

disease mechanisms) are also potential conduits through which China stimulates the 

commodity production and re-deepening speciali zation. Furthermore, it is also essenti al to 

single-out the impact of ADs on the export structure of Africa showing what wo uld have 

happened to it had the ADs been not in pl ace ( the with and without cases). These 

investigations, however, require commodity specific approaches and complex analytica l tools 

for simulating the impact of trade policies such as the Global Trade Analysis Project (GTAP) 

model. 
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Appendix-A: The Data 

A.I: Sample Countries for Each Commodity Groups 

Agricultural 

Food Raw Materials Fuels Minerals Manufactures 

Algeria Algeria Algeria Algeria Algeria 

Cape Verde Cote d'Ivore Cote d' [yore Egypt Cape Verde 

Cote d'[vore Egypt Egypt Gabon Cote d'Ivore 

Gabon Gabon Madagascar Madagascar Egypt 

Gambia Gambia Malawi Malawi Gambia 

Madagascar Madagascar Mauritius Mauritius Madagascar 

Malawi Malawi Morocco Morocco Malawi 

Mauritius Mauritius Senegal Senegal Mauritius 

Morocco Morocco South Africa South Africa Morocco 

Senegal Senegal Sudan Sudan Mozambique 

South Africa Soulh Africa Tunisia Uganda South Africa 

Tunisia Sudan Uganda Zambia Sudan 

Uganda Uganda Zambia Uganda 

Zambia Zambia Zambia 
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A.2: Commodities in sectors in sector-wise approach 

Commodities included in each specific sector according to the Standardized International 

Trade Classification are the following. 

1. Primary commodities (SITe 0, 1,2, 3, 4, 68, 667 and 971) 

I. Food, basic (SITe 0, 22 and 4) 

ii. Beverages and tobacco (SITC I) 

III. Agricultural raw materials (SITe 2 less 22, 27 and 28) 

iv. Non-ferrous metals (SITe 68) 

v. Other ores and metals (SITe 27 and 28) 

VI. Pearls, precious stones and non-monet[llY gold (SITe 667and 97i) 

vii. Fuels (SiTC 3) 

2. Manufactured goods (SITe 5 to 8 less 667 alld 68) 

I. Chemical products (SITC 5) 

II. Machinery and transport equipment (SITC 7) 

iii. Iron and steel (SITC 67) 

tv. Other manufactured goods (SITC 6 and 8 less 667 and 68) 
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A.3: Illdiall Commodity Imports from the Rest of the World (Percelltage of Total) 

Years 

Region 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Industri al Countries 0.48 0.49 0.51 0.51 0.45 0.41 0.35 0.38 0.38 0.36 0.33 0.32 0.33 

Developing Countries 0.45 0.51 0. 49 0.48 0.55 0.36 0.43 0.33 0.35 0.37 0.36 0.41 0.41 

Africa 0.05 0.07 0.07 0.08 0.12 0.06 0.06 0.05 0.04 0.03 0.03 0.02 0.02 

Asia 0.14 0.15 0.16 0.18 0.19 0.17 0.22 0.19 0.21 0.21 0.22 0.26 0.28 

Europe 0.04 0.04 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.03 0.03 0.03 

Middle East 0.21 0.24 0.22 0.18 0.21 0.09 0.10 0.05 0.06 0.08 0.07 0.07 0.06 

Source: Calculated from the IMF Directioll of Trade Statistics (DOTS) 
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Appendix-B: Technical Issues 

H.l: The Perpetual Inventory Method (PIM ) 

(based 0 11 Zhang et ai, 2004 alld Chowdhury, 2008) 

The perpetual in ventory method (PIM) is an economic model that enab les stocks to be 

calculated from the associated in vestment flo ws. It does thi s by accumulating past 

investments of assets over their estimated service lives to estimate a gross capital stock 

measure. The main source of input data for the PI:M is capital investment data (in constant 

price terms). Data are also required on the service li fe of the asset to ensure that the resultant 

gross capital stock measure does not include the stock of an asset that is no longer of any 

economic use. In general the parameters that are centra l to the appl ication of PIM are: 

I. the asset service life 

ll . the retirement distribution, and 

iii. the depreciati on function 

The first concept refers to the length of time, on average, that an asset is expected to be 

economically useful as it does not have an infinite life span. The life length of an asset 

captures how long the in vestment in a given asset remains in the capital stock measure. The 

estimates of asset service lives relate to normal wear and tear and planned (or foreseeable) 

obsolescence. Note also that the life-length mean vary by the type of assets. 

The retirement di stribution on the other hand shows the probability of the asset being retired 

around the life- length mean. Assets will not be available for use for exactl y life length mean: 

some assets will not last as long, others wi ll last longer. To account for thi s, the PI:M assu mes 

that there is a retirement di stribution around the estimated life-length mean, which can also be 
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referred to as the di scard pattern. There are several different di stributions (e.g. normal • 

distribution) that can be modelled wi thin the PIM. 

In order to ca lculate estimates of capital stock, it is al so necessary to specify a depreciation 

functio n withi n the PIM. It measures the loss in economic value of an asset as it ages, due to 

that asset being subj ect to wear and tear. We have two commonly used depreciation functions 

that can be applied in a PIM: arithmetic (straight-line method) or geometric (reducing-balance 

method). While the first one is based on a constant amount of depreciation over that asset's 

life length , with the market value of the asset falling to zero at the end of the asset 's service 

li fe, the second is based on a constant ann ual rate of depreciation over the asset life. 
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8.2: Changes in Distribution over Time 

(based 011 Hart, 1976) 

Hart ( 1976) showed the changes in a distribution over time in the context of dynamics of 

inequality (dynamics of earnings). We start by assuming that the joint distribution of earnings 

at times t and t - 1 is bi-variate lognormal. This assumption enables us to use the fact that the 

bi -variate normal di stribution of the logarithms of the earn ings can be summari zed by 

J1t, J1t - V at, at-l and R where R is correlation coeffi cient between the logarithms of 

earn ings at times and t - 1 . The coefficient of the regress ion of the logarithm of a person's 

earnings at time t on the corresponding value at time t - 1 is denoted by fl· If Yit denotes the 

logarithm of the earnings of the ith person at time t , meas ured in deviations from J1" then the 

assumption of bi -variate normality ensures that the regression on logarithms of earnings is 

linear and homoscedastic, as in (i) below, 

Yu PYi,t-l +EU (i) 

where the stochastic disturbance term, Eit independent of Yi t. Now from (i) we have 

(ii) 

Where a~,a~_l and al are, respecti vely, the variances of earn ings at time, at time t -1 and 
• 

the di sturbance term. 

The goodness of the fit measure, the R2, can be written as 
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(iii) 

Now com bining (ii)and (iii) we have the fo ll owing eq uation which shows the dynamics of 

the distribution of earnings. 

This last equation shows that whether inequality increases depends on the value of 1151 

relati ve to IRI in the Galtonian regression. 
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B.3: AmeliaView: A Program for Missing Values: How it Works? 

(based all King et ai, 2003 alld King et ai, 2010) 

Most stati stical analysis methods assume the absence of missing data, and are onl y able to 

include observations for which every variable is measured although missing data is a very 

common problem in social sciences. Amelia II allows users to impute (fill in or 

rectangularize) 

incomplete data sets so that analyses which require complete observations can appropriately 

use all the information present in a dataset with missingness, and avoid the biases , 

inefficiencies, and incorrect uncertainty estimates that can resul t from dropping all partially 

observed observations from the analysis. 

Amelia II performs multiple imputations, a general-purpose approach to data with mlssmg 

values. The imputation model in Amelia rr ass umes that the complete data (that is, both 

observed and unobserved) are multivariate normal. Multiple imputations have been shown to 

reduce bias and increase effic iency compared to list-wise deletion (deleting all cases with at 

least one missing cell). FUl1hermore, ad-hoc methods of imputation, such as mean imputation, 

can lead to serious biases in variances and covariances. This practice is always ineffi c ient and 

often biased. Other methods available in commercially avai lable stati stical software (such as 

pair-wise deletion, imputation from regress ions, mean substitution are also no better. 

Multiple imputation involves imputing m values for each missing cell in your data matrix and 

creating m completed data sets. (note that across these completed data sets, the observed 

values are the same, but the missing values are filled in with different imputations that reflect 

our uncertainty about the mi ssing data.) After imputation Amelia will then save the 111 data 

sets. One can then apply whatever statistical method would have used if there had been no 

miss ing values to each of the 111 data sets, and use a several procedures to combine the results. 
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Unless the rate of missingness is exceptionally high, III = 5 (the program defau lt) is probably 

adeq uate. In order to combine the results, one needs to first decide on the quantity of interest 

to compute, such as a uni variate mean, regress ion coeffi c ient, predicted probabil ity, or fi rst 

d iffere nce and the multiple imputation estimate of thi s parameter, iJ , is the average of the 111 

separate esti mates, {)jCj = 1, ....... , 111) 

- 1 IIII 8 =- {J.. 
m J 

j~1 

Hence, usmg this procedure and imputing the mlssmg values with )=1.. ... 5 , the average 

values for each missing cells were calculated and used for analyses. 
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B.4: The Country Pair Version of HOV Model 

(based 011 Trefler, 1995 alld Debaere, 1998) 

The HOY model is a generalization of the HO model and states that a capital abundant 

country exports capital services (Trefler, 1995). There are several variants of HOY model (see 

Debaere, 1998, 2003 and Trefler, 1995). Distinction can be made between the multi-country 

version and the country pair version. The deri vation of these modelsl critica ll y depends on the 

traditional HO assumptions. To derive the country pair version, let us start with a simple 

identity, 

(i) 

where X, Yond C are respectively Md vectors of net exports, outputs and consumption and 

c = i , ... ... C index countri es 

This identity states that a country c trades the part of its production that is not consumed. 

Assume j =i , ...... F index factors and 111=1, ...... M index sectors. With identical homothetic 

preferences, perfect competi tion, and free and friction less trade, countries consume a constant 

fraction Ge of world production. That is, Ce=GeYw . With F factors and M sectors, there is 

FxM technology matrix A whose e lements afm indicate how much of a factor j is needed to 

produce one uni t of output in sector 111 (i.e. the factor intensity of sector /11). The matri x A 

should be the same for all countries when there is factor price equalization and when all 

countries have identical constant returns to scale production functions. The factor content of 

net trade therefore, equals AXe. Similarly, the factor content of production AYe is equal to the 

endowment V when assuming factor pri ce eq ualization , identica l technologies and full 

employment. Pre-mu ltiplying equation (i) above by technology matrix A and imposing the 
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above cond itions, we obtain the equation (U) that relates for each factor separately a 

country's net factor content of trade to its own and the world's endowments. 

Fe = V c - a c V IV (il) 

Consider eq uation (ii) for any pair of countries nand s as in the fo ll owing equations: 

where J and F represent the factor and factor content of net export of given country and 

al" and aft represent a fractions consumed in country nand s. 

By eliminating the world endowment VI'" form both eq uati ons we obtain country pair version 

of the HOY model that relates the traded factor services to the factor endowments. 

(iii) 

The point of the model is clear from this last equation. The country n' s abundance in factor f 

compared to country s is revealed in trade (FI" - (J.ji,/{J.ft Fls >0) if n 's endowment of f 

exceeds that of country s after correcting for consumption shares (VI" - (J.ji.l{J.ji, Vls >O). In 

other words, this eq uation implies that if factor J endowment of country n exceeds that of 

country s, then it should be the case that the factor J content of country n net export exceeds 

the factor J content of country s net export. 

107 



Appendix-C: The Result 

C.1: Estimation result: One step difference GMM 

De~endent Variable: InRCA 
Agricultural 

Foods Raw Materials Fuels Minerals Manufactures 

Variables 8 Z 8 Z 8 Z 8 Z 8 Z 

lnRCA(-l) -0.152 -0.46 1.565 1.11 0.134 -1.74 1.101 2.93 1.026 2.55 

lnPH 0.608 0.80 1.059 0.93 6.518 4.26 2.307 2.21 -0.518 -0.41 

lllHM 0.014 0.06 1.246 1.81 0.278 0.24 -1.521 -1.51 -1.877 -1.19 

lnL 4.463 1.65 5.416 1.27 0.134 0.70 5.338 1.15 0.35 0.7 

lmRM -1.271 -1.71 1.244 3.04 1.092 1.52 0.768 1.65 0.597 3.25 

lnIMPCH -0.13 -0.91 -0.817 -1.98 1.435 1.76 1.349 2.73 -1.085 -1.08 

lnlMPlN 0.013 0.11 -0.092 -0.23 -2.212 0.02 -0.790 -1.47 1.109 1.37 

lnCHFDIS -0.414 -1.45 -0.653 -0.87 -1.175 -0.94 -1.377 -1.48 1.064 1.19 

Constant 

Specification Test Stat. 

Wald Stat 43.63(0.00) 24.77(0.00) 57.74(0.00) 35.09(0.00) 106.35(0.00) 

AB AR(]) Test -0.43(0.66) -0.98 (0.32) -6.55(0.00) -2.51(0.01) -1.52(0.12) 

AB AR(2) Test -1.54(0.12) 0.98 (0.32) 1.59(0.11) 0.19(0.84) 0.95(0.34) 

Sargall(Hansen) 67.77(0.00) 21.12(0.00) 96.08(0.00) 7.14(0.62) 7.39(0.59) 
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C.2: Sensitivity Analysis: One step system GMM 

Dependent Variable: InRCA 
Agricultural 

Foods Raw Materials Fuels Minerals Manufactures 

Variables B Z B Z B Z B Z B Z 

InRCA(-l) 0.424 2.25 0.639 2.18 0.119 2.25 0.752 /3.14 0.283 2.40 

InPH -1.152 -2.52 0.199 0.75 0.526 0.89 -0.067 -0.73 -0.173 -0.92 

lnHM 1.819 1.98 0.205 0.43 0.545 0.66 0.193 1.48 1.113 2.33 

lnL 1.621 2.15 -0.648 -1.89 -0.153 -0.18 -0.236 -2.22 -0.849 -3.57 

ImRM -1.103 -1.95 0.562 2.16 0.511 0.80 0.232 2.77 0.306 2.62 

InlMPCH 0.225 1.21 -0.117 -0.98 0.203 1.32 0.112 2.89 -0.019 -0.17 

lnlMPlN 0.045 0.21 -0.203 -0.52 -0.154 -0.33 -0.014 -0.36 0.443 3.60 

lnCHFDlS -0.433 -0.96 0.277 1.87 -1.193 -1.90 0.363 2.09 -0.293 -0.88 

Constallt 2.417 0.48 -4.109 -2.33 12.470 3.00 

Sp.ecijicatioll Test Stat. 

Wald Stat 434.80(0.00) 390.92(0.00) 54.26(0.00) 932.23(0.00) 448.44(0.00) 

AB AR(l) Test -2.03(0.04) -1.69 (0.09) -1.47(0.14) -2.28(0.02) -1.96(0.05) 

AB AR(2) Test 0.48(0.63) 0.12 (0.90) 1.02(0.30) 0.23(0.82) -1.26(0.20) 

Sargall(Hansen) 5.66(0.68) 4.10(0.12) 6.47(1.00) 4.51(1.00) 4.94(1.00) 
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