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1. Introduction 

 “China is a sickly, sleeping giant. But when she awakes the world will tremble” 

- Napoleon Bonaparte
1
 

A relatively recent China‟s rise and its pragmatic approach of development have brought much 

attention amongst the scholar audience. On one hand, an elongated and (still) continuing 

economic growth of China has been perceived as one of the 20
th
 century miracles

2
, which was 

driving scientific curiosity and research to explore the reasons behind this phenomenon. On the 

other hand, the integration of China into a globalised system is bringing our attention to explore 

the impacts it can create on growth in other countries. 

Similarly, International Trade Openness and Openness Growth link has been one of the most 

important and distinctive subjects in the 20
th

 century. Advancing globalization and economic 

integration between countries and regions trade openness became an important part of 

government policy. However, the true outcome of the link between trade openness and growth, in 

a scientific context, is ambiguous. Thus, science to this day still cannot fully generalize trade 

openness impacts on growth prescribes many caveats and conditional factors. On the other hand, 

it is rather clear that trade and trade openness is a significant vector thorough which growth 

spillovers can occur in other regions
3
. To this extent, one of the possible channels interesting to 

us is trade partners. 

The evidence of Chinese integration into global economic system is indisputable. Perhaps the 

most prominent example of China‟s rise is its rapid and incredibly persistent GDP growth which 

survived both 1997 Asian crisis and 2008 global subprime crisis. Furthermore, China‟s global 

output share has increased changed dramatically (Figure 1). While the world‟s GDP was growing 

at the moderate 6.6 percent rate, China has contributed by a 13 percent during the period of 1978-

2011. Moreover, Chinese share of global GDP has risen from merely 1.7 percent in 1978 to a 

10.5 percent in 2011 and represented a 5.5 percent yearly output share growth, while other major 

                                                
1 Quotation taken from Safire, F. (2008). 
2 We refer to a World Bank‟s notion “East Asian Miracle”, see World Bank (1993). 
3 We refer to a finding of authors who find such evidence (Arrora &Vamvakidis, 2004). 
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economies such as Germany, Japan, UK and even US has experienced a decline. Thus, one hand, 

we are interested in the impacts on the globalised world, such a persistent growth could create.  

Similarly, Chinese competitiveness and global trade shares have increased dramatically (Figure 

2).  Industrial growth has brought a country into a particular role. During the years of the 

development, not only economic growth has fostered, but also trade sector has boomed. China 

has successfully surpassed other industrial economies such as Japan, Germany, UK and many 

others and become the world‟s second largest merchandise trader, falling back only behind US. 

During the period 1999-2009 total merchandising growth rates reached almost a 20 percent 

yearly average
4
 and were followed by a 10 percent yearly average of a global trade share growth. 

Such an extensive and rapid trade expansion is in fact a subject of many tensions – most notably, 

observed by us, the complaints about an excessive competitiveness and negative externalities on 

other countries‟ growth.  

Thus, as we observe 21
st
 century has marked not only by China‟s trade competitiveness and 

growth, but also by a prominent commercial and political expansions to other regions
5
 (table 1). 

Most notably to us, China has been emerging as a new player and a leading force developing 

regions representing a contemporary South-South trade partnership phenomenon.  

On absolute levels, Chinese Trade with developing regions outside Asia is still relatively low 

compared with that with the Developed world, but was growing and changing more dynamically 

during the last decade, while, trade shares with Developed and other countries were stable or 

even decreasing (Figure 3). Thus, together developing regions represent a lion share of total 22% 

Chinese trade growth during the first decade of 21
st
 century and an accumulated trade share of 

13.6% (table 1). 

Table 1. Chinese trade dynamics by regions, 1999-2009. 

Regions Trade Share, 2001 Trade Share, 2009 AAG (%) 

Africa 0.02 0.04 8.64% 

                                                
4 Statistics taken from UN COMTRADE, calculations based on an yearly annual formula (TG^(1/t)-1). 
5 We define developing regions Africa, Latin America and Middle East. We define developed regions Europe and 

North America. We exclude Asia from developing regions in this discussion, to reflect China‟s economic and 

political expansion globally, rather than the regionaly; as well we exclude other states from any categorization, but 

still present in statistical summary.  
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Asia 0.50 0.45 -1.27% 

Europe 0.19 0.20 0.96% 

Middle East 0.03 0.05 5.41% 

North America 0.21 0.18 -2.04% 

South America 0.02 0.05 8.66% 

Other (CIS) 0.03 0.03 2.64% 

Global Trade Share 

(China) 
0.04 0.09 10.23% 

Source: UN Comtrade, author‟s calculations.  

By some criteria, especially prominent Chinese involvement was in Africa where trade shares 

were growing by 8.64% annually during 2001-2009, and was mainly marked by Chinese demand 

for natural resources and trade complementarities (Eisenman, 2012).  While trade shares in Latin 

America grew at a rate of 8.66% and 5.41% in Middle East. Nevertheless, we are particularly 

interested in Chinese involvement in Africa and what possible growth externalities it can create 

via trade, since economic growth and development in this region has been a bitter question. 

While those of western or developed countries got relatively little ripples and critiques, given 

their commercial involvement similarity
6
 in Africa, particularly Chinese involvement in this 

region has been a subject to promiscuous critiques. To the extent that Chinese involvement in a 

region was widely proclaimed as a harmful for African economic growth and development. In 

some instances, Chinese involvement in African continent even have been referred as a purely 

commercial labeling it as an imperialistic or “Neo-Colonialist”. Moreover, some media and even 

some well respected academic institutions proclaiming China as that of a “Devil”
7
 , to some 

extent inferring that even trade guided investment can be negative for growth and development. 

However, while we do not argue against some of the likely negative outcomes related with this 

subject, yet, we believe that such labels in turn create powerful and unjustified generalizations. 

Firstly – the one on Chinese impacts on African growth and development; secondly – Chinese 

impacts on developing world‟s growth as an emerging South-South trader. Such assumptions, 

without a proper scientific evaluation of available evidence and actual Chinese impacts on 

                                                
6 We refer to Sandrey and Edinger (2010), who observe US and Chinese trade structure similarities. 
7 Refering to the research paper title of Kolstad&Wiig (2011) – “Better the Devil You Know? Chinese Foreign 

Direct Investment in Africa”. 
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African growth might lead the society and policy makers to a fallacy. Therefore, we aim to 

challenge this broad generalization, albeit unjustified, by trying to address this issue with a 

proper methodology. Hence, we seek for frameworks and methods that are fit isolate Chinese 

trade share effects on growth respectively and allows us to generalize our findings in a context of 

Chinese trade impacts on growth in Africa. Allowing us to somewhat imply on Chinese Trade 

impacts an influence in the Developing world.  

To this extent, we search for a Chinese trade „impact‟
8
 on economic growth by exploring the 

running relationship between trade openness with China
9
 and income levels per population in 

Africa. Empirically, we aim to assess the existing relationship between variation in trade 

openness with China and GDP per capita levels in a fixed year by carefully designing and 

applying a cross-country variation analysis. Therefore, in this work we mainly focus on isolating 

Chinese trade share effects from other-residual effects, which can potentially affect growth, 

allowing us ascribe the real contribution of exogenous factors coming from Chinese trade shares.  

However, we cannot avoid potential methodological difficulties when modeling such a delicate 

relationship. Most likely, because trade and trade openness per se
10

  involve residual factors
11

 

and to some extent is subject to endogenous growth determinants. Furthermore, the direction of 

causality is ambiguous as notably stressed in the literature (Rodriguez & Rodrik, 2000). 

Therefore, we borrow applicable methodological approach from trade openness theory and use it 

as a framework. More precisely, we address our issue similarly as in Frankel and Romer (1999) 

by applying empirical modeling approach designed to isolate trade openness with China from 

other possible causal and endogenous effects by using variable instrumentation techniques which 

aim at to reflect “natural openness” explained by an explicit counterfactual – a geographical 

component of trade. Thus, allowing us to justify our assumptions related with Chinese trade 

openness „impact‟ on growth. To this extent, we modify and augment borrowed methodological 

                                                
8 Impact is rather an aggregate notion in this context as we simply assess the relationship between trade shares and 

income levels. 
9 Dependent/Explanatory variable thus represented by the relative trade with China in terms of GDP respectfully – 

Total Trade with China/GDP. 
10 We consider our openness proxy to reflect African openness to trade with China. Trade shares may be described 

as a proxy for natural openness to trade as Berg and Krueger (2003) poses: “[trade shares] has the feature that it 
combines the effects of “natural openness” and trade policy” (p. 11). 
11 Theoretically, trade shares/volumes reflect the outcome of trade policy and has widely been used in theoretical 

studies as a proxy to assess openness effects on growth, notably by Greenaway et. al (1998); Hall and Jones (1999); 

Frankel and Romer (1999); Irwin and Tervio (2000); Alcala and Ciccone, (2001); Yanikkaya (2001); Dollar and 

Kraay (2003), Vamvakidis (2002), Frankel and Rose (2004), etc. 
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approach by adding an additional – trading partner element to the function of growth, in our case 

representing China. Finally, we use existing growth theories to help us explain growth from 

various other perspectives. 

Hence, combining theoretical frameworks of trade openness and growth and creates a very 

powerful and practical if not solid framework to analyze Chinese impact on growth in developing 

world.  This framework and methodology, indeed, will empower us to evaluate the real impacts – 

those of trade on growth in Africa and to somewhat imply on similar impacts in other developing 

regions. Lastly, our findings would be at least less subjective to a fallacy than popular opinions if 

not contributing to the existing theoretical literature.  

2. Literature Review 

By reviewing theoretical literature describing trade openness and growth link, we tend to believe 

that such link is not well understood, yet, provides an extensive base of theoretical and empirical 

evidence. Theoretical problems arise most likely because of the several reasons associated with 

new growth theoretical developments. Firstly, traditional theories tend to oversimplify the 

assumptions behind the openness and growth link, while new growth theories, which claim that 

growth is endogenous inevitably, put trade openness in a very complex network of links and 

interconnections, making it difficult to isolate trade openness effects from other, endogenous and 

residual factors. Despite of such divergence between theories and complexities involved we tend 

to believe that the answer most likely depends on methodology and empirical modeling 

techniques, which we see as the main priority of our research. In order to solve such 

complexities, we address the theory by borrowing elements from both theoretical frameworks 

and testing elements in our regression from both schools of thoughts to contribute to existing 

literature. Finally, we see this particular challenge as an opportunity to experiment with our 

designed methodology and applied counterfactual.  

Nevertheless, we provide theoretical ratiocinations bellow and continue with the empirical 

methodology survey in the subsequent chapter.   
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2.1 Theoretical Developments 

According to neo-classical growth theories trade openness is a zero-sum game which results in 

gains derived from differences in exogenous factors. The development of trade openness and 

growth theory dates back to Adam‟s Smith‟s work in 1776. According to Smith, growth of 

income levels is essentially induced by differences in absolute advantage. Accordingly, countries 

would gain from trade by specializing in the production of goods with an advantage and then 

trade these for goods produced cheaper by other countries. Similarly to Smith, David Ricardo 

improved the theory by adding an exogenous factor of differences in labor and technological 

productivity. Due to the differences in productivity (likely arising from exogenous differences in 

technology) countries will specialize in producing different goods, aligning trade patterns would 

emerge. Most likely, countries will specialize according to their comparative advantage and 

therefore will become more productive when producing one or another good. Therefore, growth 

would be induced by unleashing a comparative advantage which would result in employment, 

productivity and static gains by an increased allocative efficiency of resources and thus would 

increase aggregate welfare (Dixit and Norman 1980). Thus, from this logic each trading partner 

would specialize in its own comparative advantage and trade openness would bring only 

complementary effects on growth, thus making it a zero-sum game for all partners.  

However, such views were criticized due to their over simplified assumptions. It makes an 

assumption that of labor surplus and not full employment which is rather hard to establish in 

reality (Krueger, 1988). Furthermore, some authors argue that in this context trade openness only 

captures the level of income and that it may not lead to a persistent increase in growth rates, 

moreover it creates negative welfare effects with conditions of economies of scale and imperfect 

competition (Rodrik, 1988; Devarajan & Rodrik 1989; Krugman 1994).  

While other theories, such as Heckscher-Ohlin theorem, suggest quite a straightforward 

explanation that an answer to existing trade patterns reflects endogenous differences between 

countries. For example, differences in natural resource endowments. Such factors could be land, 

labor or capital. Some countries will be naturally endowed in wood and thus will be capable of 

producing such good to a larger scale while others will be natural endowed in labor and naturally 

will specialize in producing goods that require labor capital. Thus, from such differences between 
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natural factors trade patterns will emerge, countries will export those factors that are locally 

abundant and will import factors scarce locally. However, this might not always be the case, as 

Leontief (1956)
12

, author finds that USA is a not labor trader, while it is endowed in capital.   

From an endogenous point of view, well noted scholars Grossman and Helpman (1991), Feenstra 

(1990), Matsuyama (1992) contribute to new growth theories by challenging a classical view that 

growth is simply induced by capital accumulation. In other words, authors argue that endogenous 

factor accumulation is more significant than capital accumulation, thus emphasizing the main 

difference between two methodologies.  

However, new growth theories have many possible limitations needed to model our relationship 

empirically as such theories most likely place trade openness as a transmitter of productivity, but 

hardly a causal factor itself. As new theories present, long-term growth mostly occurs due to 

accumulation of endogenous factors which shift the steady state growth to a new state growth. 

Such shift occurs when an economy moves to a new state of productivity where accumulated 

endogenous factors (mainly human capital) thorough innovation and development of new, value 

added activities, acts as an input for such a shift. 

To this extent, scholars tend to put trade openness as a transmitter in such a process, indeed 

making it essentially difficult to isolate it from an overall endogenous process. Nevertheless, as 

scholar argue trade acts as an important productivity link that can lead to an increase in the long-

run growth rate by encouraging research and development activity, also known as R&D spillover 

hypothesis trade essentially would be a productivity link, mostly via access to new technology 

and knowledge deriving from partners (Romer 1990; Grossman & Helpman 1991; Rivera-Batiz 

& Romer 1991). 

Such hypotheses, however, harmlessly include endogenous components (such as human capital) 

as core inputs of such processes. In other words, openness and all potentially embedded 

productivity deriving from trading partners could be vain if local conditions could know support 

the knowledge base needed to absorb benefits from trade. In other words, the utility of trade 

openness to a large extent depends on local factors which act as a channel. Thus, a 

                                                
12 The latter critique is most often referred as a “Leontief Paradox”. 
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technologically backward nation would actually suffer from openness if trading with more 

technologically advanced nations. For example, if one country has relatively more knowledge 

and capacity to specialize in high-tech trade and other country is relatively more resource 

abundant and has a comparative advantage in lower productivity sectors, this type of trade 

specialization might result yield an unfavorable outcomes in terms of trade (Andersen & 

Babulan, 2004).  

Alternative views would support a notion that openness benefits growth via economies of scale 

allowing increasing returns and productivity growth (Krugman, 2003). Others argue that 

openness induced competition might be healthy in a form of domestic inefficiency elimination in 

trade sectors. Some authors find that export‟s sector is more productive (Bernard and Jensen, 

1999). Others put openness in a context of industrialization (Dodzin & Vamvakidis, 1999). 

Learning by doing is also emphasized by some scholars (Birgsten et al. 2000). Nevertheless, 

albeit if a trading partner hypothetically creates an impact on growth via trade, it poses a question 

of causality as some authors find that productive firms simply export more, but not vice versa 

(Clerides et al. 1998). Finally, even if openness can hypothetically induce productivity it can still 

depend on local production functions.  

While Winters (2004) emphasizes productivity and growth links and states that trade generally 

induces growth. However - not unconditionally. Author clearly distinguishes direct and indirect 

links and explicitly acknowledges that “purely direct” links and isolated trade effects might be a 

rather a difficult task, mostly due to interconnectedness with other factors. Thus, the links that 

could be mostly distinguishable are those that as well explain endogenous growth, such as 

investment, human capital, institutions and other related domestic policies. 

Overall, new trade theories have much complex perspective, which theoretically makes it more 

difficult to isolate trade openness from other factors, if not impossible. Firstly, new theories 

supports a view that a long-term, growth can be only achieved by adding dynamic gains to static 

ones
13

. Secondly, dynamic effects to a high extent are endogenous, or if exogenous, the utility 

would still depend on endogenous factors. In other words, openness is an important element, but 

                                                
13 As proposed by Baldwin (1992). 
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growth per se and would highly depend on an ability (local conditional factors) to absorb those 

effects.  

To sum, considering both neo-classical and endogenous growth theories and intertwined network 

of hypothetical links, it appears to us that direct link does not exist and that endeavors to 

establish a direct link would prove to be vain. Hence, we see an answer to such dilemma by 

applying empirical methodology.  

2.2 Empirical Literature Review 

2.2.1 Policy Induced Openness 

In order to establish a link between openness and trade empirically, a strand of literature was 

addressing the issue of openness in terms of policy induced trade barriers. According to Berg and 

Krueger (2003), trade openness can be defined as “the level of artificial distortions and 

transaction costs for foreigners and nationals created by government”. In a rational sense, 

distortions and transaction costs to some extent reflect government policies and regulations on 

trade (i.e. tariffs on trade, other non-tariff barriers). Therefore, trade liberalization policy 

variables had been used extensively in related studies to proxy for openness.  Most of these 

studies as well focus on a cross-country context.  

To this extent, Little, Scitovski and Scott (1970) and Balassa (1971) were first ones to address 

this issue empirically. Similarly to another widely cited study by Krueger (1978) authors have 

found that overprotection in terms of import substitution tariff rates can lead to less growth 

compared with more open ones.  Krueger as well shows that GNP grows faster when growth of 

export was faster.  

Likewise, other well cited works emphasize positive correlations between openness and growth. 

Dollar (1992) focused on comparative price level, while Ben-David (1993) proposed income 

convergence for those countries that are integrated by trade liberalization. Notably, Sachs and 

Warner (1995)
 
found a positive link by using liberalization index which was widely used across 

studies to proxy openness. Authors control for investment, government spending, human capital, 

and political shocks and find a significant positive relationship between openness and growth. 

While Salinas and Aksoy (2006) finds evidence with a long term growth and efficiency, by 

conducting a within-country study by comparing changes in growth before and after 
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liberalization. As well as Wacziarg (1998) extended liberalization index measurement in 

different time periods. Finally, some authors propose a link between TFP and openness, to this 

extent, Edwards (1998) reviews such studies linking TFP and trade policy proxies and found that 

the most
14

 of the measures correlate robustly with TFP.  

However, critics of this particular measure authors agree on an existing link between trade policy 

and growth in trade shares, but not with growth, thus pointing to the validity of such measure. 

Levine and Renalt (1992)
15

 do not find any systemic correlation with growth other critics point to 

policy variables as a potentially flawed measure and responsible for methodological problems.  

Most notably, Rodrik and Rodriguez (2000) review most of the works
16

 discussed above argues 

that policy variables are not significantly correlated with growth when adding additional 

variables or using different econometric techniques. Moreover, policy variables are extensively 

multi-collinear with other measures of government and trade policies. Authors examined and re-

assess the above mentioned studies and have found measures either are not statistically 

significant by themselves or lose their significance when other variables are added in the 

regression equations or different econometric techniques are utilized. Authors criticize Sachs and 

Warner (1995) openness index for being a bad measure for Sub-Saharan Africa, indeed serving 

as serving as a proxy for a wide range of policy and institutional differences, as well a biased 

estimate. Others argue that such index acts idiosyncratically and this is not fit to measure 

openness (Bosworth & Collins, 2003; Frankel, 2003). Finally, authors dispute Edwards (1998) on 

a robustness finding between openness and TFP link.  

While others reject policy variable fitness to solve endogeneity by arguing that “Using trade 

policy measures… are likely to be correlated with factors that are omitted from the regression 

but are likely to affect income (such as free-market domestic policies and stable fiscal and 

monetary policies) implying correlation between the regressor and the error term” (Sala-i-Martin, 

1991 p. 6). 

                                                
14 Edwards (1998) finds 6/9 measures to be significantly and robustly correlated with openness measures.  
15 Authors systematically examine a large number of variables used in the empirical growth literature and concluded 
that trade volumes were not robustly correlated with growth (although they are robustly correlated with investment 

rates). 
16 In a trade policy variable context, authors review Dollar (1992), Ben-David (1993), Sachs & Warner (1995), and 

other related studies. Additionally, authors review includes work of Edwards (1998), who has previously critically 

reviewed openness and growth related studies. 
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To address such problems, some authors propose to control for endogeneity and causality by 

adding instruments into equations (Greenaway et al. 2001). Authors work in a dynamic panel 

framework and propose an instrumented variable - lagged growth effect – to control for 

endogenous effects. Authors test various trade policy indexes for openness and find openness 

significantly correlated with growth and  agree that the effect would appear to be „lagged and 

relatively modest‟. 

Overall, notable critics believe that researchers use: „inappropriate indicators of trade policy‟ to 

systematically bias quantitative results in favour of finding a statistically significant relationship 

between trade and growth (Rodrik & Rodriguez, 2000). Policy variable related problems, guide 

us to search for other, more valid alternative measures.  

2.2.2 Real Openness 

Similarly, but representing different methodology, other strand of empirical literature is 

proposing to measure openness by focusing on outcome variables corresponding to the actual 

volumes of trade in terms of GDP (defined as Imports+Exports/GDP) or as some authors refer to 

“real openness” (Alcala & Ciccone, 2001). Berg and Krueger (2003) complement this variable 

for being more robust than policy variable as this measure tends to hold for an inclusion of 

additional controls, such as institutional or geographical variables. To this extent, real openness 

would thus aim to capture the relationship between total trade shares relative to GDP and income 

levels as a post factum proxy for openness.  

Such measure has been widely used in theoretical studies, notably by Lee (1993); Hall and Jones 

(1999); Frankel and Romer (1999); Irwin and Tervio (2000); Alcala and Ciccone, (2001); 

Yanikkaya (2002); Dollar and Kraay (2003), Vamvakidis (2002), Frankel and Rose (2002) and 

etc. 

Similarly, as policy variables, this measure is also a subject to critiques
17

. Firstly, the problem of 

causality, as the direction of the relationship might actually be opposite because rich countries 

tend to trade more
18

. Some authors put it in this way:  “[trade share] increase also may be the 

consequence of economic growth rather than the cause” (Baldwin 2004, pp. 518). Secondly, 

endogenous factors are potentially accounted, since trade shares are also a component of GDP, 

                                                
17 To a similar extent criticized by Rodrik and Rodriguez (2000).  
18 Helpman (1988), Bradford. and Chakwin (1993), Rodrik (1995a) observed that rich countries trade more for 

reasons other than trade. 
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which is the usual measure of economic growth. And thirdly, an omitted variable bias is a risk 

similar to policy variables, there is a high risk of an error term correlated with income levels, 

thus biasing the estimates. Nevertheless, methodological innovations for this measure seem to be 

more robust than policy variables ones.  

Dollar and Kraay (2003) correlate changes in trade shares with changes in growth and find their 

variables significantly correlated. Authors try to solve the endogeneity of trade share by 

instrumenting openness via lagged values of trade shares. However, this type of instrumentation 

approach is problematic - it assumes that trade has no correlation with change in GDP in the 

future. Thus, if a part of future growth rate is driven investment today that requires trade, the 

underlying assumption would not stand (Lee et al., 2004). 

Perhaps the most evident empirical methodology was initially pioneered by Frankel and Romer 

(1999). Authors introduced a methodology aiming to control for the endogenous share of trade 

and causality by using geographical component of trade by using a so known and a relatively 

new approach - Gravity model of bilateral trade. Authors work in cross-sectional context and 

instrument trade openness by a predicted bilateral trade value, which is a function of a two 

countries' geographic characteristics
19

. As noted by authors, geographical component of trade is 

particularly desired because latter does not over time and is relatively constant. Furthermore, the 

most desired characteristic of this methodology is the assumption that the instrument does not 

correlate with growth and the error term, but is correlated with trade volumes. Since income 

hypothetically cannot affect geography (i.e. distance), as authors put it: “Geographic factors are 

not a consequence of income or government policy, and there is no likely channel through which 

they affect income other than through their impact on a country's residents' interactions with 

residents of other countries and with one another” (Frankel & Romer, pp. 394). Hence, such 

technique aims good exogenous instruments to identify the impact of trade on income and 

address caveats related with endogeneity and estimation bias.  

Using this method, authors find positive correlation, however marginally only. Furthermore, 

authors find instrumental variable to have larger effects on income than OLS (indicating 

downward bias), but not significantly. However, some caveats are still present as thus were 

                                                
19

 As Frankel and Romer (1999) motivates: Land Area – reflects the within country trade; Distance – reflects the 

likely engagement in trade; Landlocked or Not – reflects natural openness to trade; Population – reflects the demand 

of a particular country; Island or not – reflects general access to trade openness.  
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criticized by Rodrik and Rodriguez (1999): i) Model sensitivity
20

 to additional measures of 

geography (distance to equator); ii) inability to account control for other theoretically important 

dynamic
21

 effects, creating a downward bias and simultaneity, thus failing to identify the true 

effect.   

Similarly, other authors extend this approach by controlling for additional and endogenous 

variables and working in different time contexts. Irvin and Tervio (2001) argue that downward 

bias comes from a measurement effort and suggest working in a 2SLS context to solve 

simultaneity problems. Similarly, authors find generally significant and positive results, with IV 

having larger effect on income. The drawback of the study is that authors stay „conservative‟ and 

do not control for theoretical openness channels via which trade can gain momentum, thus likely 

giving credit to openness for some effects that might arise via to factor accumulation.  

While Frankel and Rose (2002), extent the analysis by augmenting the model with other 

theoretically important variables
22

 represent factor accumulation in order to control for true trade 

effects. Authors find model to hold significance when controlling for endogenous factors, not all 

however.  

To sum, we find that nearly all methodologies are susceptible to critiques and drawbacks, and 

that there is no „safe‟ methodology. Most likely problems will arise related with measurement, 

endogeneity, causality and other assumptions. Nevertheless, we identify several studies, that at 

least successfully (though being far from perfect) managing to isolate trade effects from income 

and other factors, and most importantly holding significance with additional controls.  

According to Rodriguez and Rodrik (1999), the best approach to address sensitivities in 

openness-growth modeling context is by adding control variables. To this extent, predicted trade 

shares deriving a component of geography, as an approach suggested by Frankel and Romer 

(1999), proved to yield significant results outputs when adding control variables. Thus, trade 

                                                
20 Other authors (Frankel & Rose, 2002) also face sensitivity problems when adding distance to equator, although, 

authors argue that this measure of latitude is rather closely related with health, thus raising the plausibility and the 
necessity of such control variable.  
21 Such as R&D and technological spillovers - views of Baldwin (1992); Helpman (1991;1997) where trade acts as a 

transmitter. 
22 Authors control for initial GDP levels, population, investment, human capital and currency union effects, but do 

not control for institutional effects.  
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shares are a more fit measure, comparing with trade policy variables, which was widely 

criticized on this matter.  

Hence, we choose to base our work to a high extent this methodology and use it as our empirical 

framework. To this extent, our work aims to instrument China-Africa trade shares, and keeping 

other factors constant, correlate it with income levels. Particularly, this method to a high degree 

allows us exploring relationships related with trade and growth, which in turn reflects the 

underlying aims of our work.  

Nevertheless, perhaps the most serious challenge of the empirics regardless of trade openness 

methodology is the one of isolating Chinese Trade impacts per se from that of overall openness. 

To address the later, we expand our discussion on in the next section.  

2.3 Chinese Trade Impact on Africa and Hypothesis 

In order to systematically assess China‟s impacts on Africa
23

 scholars provide an analytical 

framework. Authors
24

 clearly define and distinguish trade as one of the most
25

 prominent vectors 

(Edwards & Jenkins, 2006; Kaplinsky et al. 2007). Authors suggest separating from direct and 

indirect impacts and those complementary and competitive.  

Table 2. Possible trade impacts of China.  

 Direct Impacts Indirect Impacts 

Complementary 
Growth of Exports to China 

 

Improvement of terms of trade from increased 

world prices of primary commodities. 

Competitive 
Displacement of local producers 

by imports from China 
Competition from exports from China. 

 

Firstly, Chinese demand for commodities and inputs, China creates a direct complementary 

impact on partner‟s exports and GDP. Edwards and Jenkins (2006) identify commodity sector to 

be most prevalent sector, where oil and metal is mostly demanded.  

                                                
23 Other authors to a similar extent use this framework to asses China‟s impact in Asia. Most notably Eichengreen, 

Rhee, & Tong, 2004; IADB, 2004; Lall & Albaladejo, 2004;  
24 Similarly, in a more recent study24, Arrora and Vamvakidis (2010) find evidence and attribute similar impacts 

created by China on the rest of the world. 
25 Originally, authors focus on sub-Saharan Africa. Additionally authors distinguish FDI and foreign aid.   
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Secondly, China creates an indirect impact on country‟s terms of trade increase via demand 

driven price increase create significant effects. For example, Zafar (2007) calculates that China‟s 

effect
26

 on oil prices was nearly 20% between the years 2000-2005. Most notably, China‟s 

demand accounted for other commodities relatively high shares: 78% of global cotton demand, 

48% - copper, 23% - aluminum, respectively. Thus, the impacts will be mixed and not positive in 

all countries, depending on differences in natural resource endowments between countries and 

their exporting, importing portfolios. For example impact will highly depend if a country is a net 

importer of a commodity highly demanded by China, such as oil.   

Thirdly, via competition Chinese imports can create negative direct effects on partners‟ exports, 

or indirect impacts on GDP and welfare. On one hand, cheap Chinese products can create a 

positive impact on consumer welfare. On the other hand, competitive imports can displace local 

producers and create unemployment. Although, Edwards and Jenkins (2006) argues that 

competition is most likely to happen in expense of other trade partners and local industries. 

Competition is also likely in third markets if a country has a similar comparative advantage with 

China in terms of exports. Some authors find evidence supporting negative impacts on textile 

industries
27

 (Villoria, 2006). However, Edwards and Jenkins (2006) argue that Chinese Exports 

is not a threat for SSA (except Lesotho) and Shafaeddin (2002) argues that African countries are 

in a good shape to compete with China, at least in a short-med term. Overall, Stevens and 

Kennan (2005) points that manufacturing competition effects are more severe than those of 

primary sector.  Other finds that in general Chinese competition is severe to those countries that 

produce and export similar sector (Eichengreen et al. 2004). However, these effect remains 

ambiguous, theories predict that competition can yield positive results if competition eliminates 

inefficiency and curb domestic monopolies. Thus, most likely, even a country faces a 

comparative advantage with China it does not predetermine the relationship between openness 

and growth.  

Table 3. Comparative advantage and impacts arising from terms of trade with China. 

 Winners Mixed Losers 

Comparative Oil and Metals. Metals and Cotton. Textile, Agriculture. 

                                                
26 Authors divide the change in Chinese demand over the change in World demand.  
27 Authors find negative effects on textile and footwear industry development in Mauritius and Kenya.  
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advantage 

Source: Summarized from Zafir (2007). 

To sum, direct Chinese trade impacts on SSA likely to be mixed. To illustrate
28

 such impacts on 

the picture on a country level (table 3), Zafir (2007), distinguishes three groups of countries that 

experience different impact effects from China: i) Winners – resource rich oil and metal 

exporting countries, such as Angola (oil), Sudan (oil), Mauritania (iron ore), Mozambique 

(aluminum), South Africa (platinum), Zambia (copper) ; ii) Mixed – resource rich, but oil 

importing countries – Botswana; and cotton exporters – Benin, Burkina and Mali. iii) Losers – 

oil importing, textile exporting countries directly competing with China in third countries – 

Madagascar and Mauritius, agricultural exporters and those who have similar comparative 

advantage.  

To sum, China significantly creates a positive impact for those who have a comparative 

advantage in certain sectors. Moreover, creates impacts on exports and GDP via increased terms 

of trade, but not necessarily positive. On the other hand, countries that have similar competitive 

advantage are at risk. Furthermore, Chinese imports to SSA can impact on growth, however, this 

is rather ambiguous to us, since theoretically imports can have positive and negative outcome. 

Furthermore, direct competition is rather not the main and most significant impact. The evidence 

on such negative impacts is rather limited and the magnitude of such impacts is arguable. 

On the other hand, there is a possibility of other, most likely dynamic impacts running from trade 

openness with China that we are not able to measure. This poses a direct limitation, therefore, we 

aim at least to control for such events by adding endogenous growth determinants into our 

modeling in order not to overstate effects arising from trade. To this extent, even if there is a 

probability of exogenous dynamic effects and will assume such effects dependant on endogenous 

forces.  

This view, likely points to the theories of comparative advantage theory and natural resource 

endowments as well as represents the heterogeneity of our subject countries. To this extent, 

natural conditions and specialization in certain goods seem to matter at the most extent, thus 

implying that benefits from trade resulting in growth highly depends on exporting and importing 

                                                
28 For a full representation see table (3a) in Appendix. 
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portfolio of a country and the extent to which such natural conditions face complementarities 

with China. Natural resource endowments and specialization could represent trade patterns and 

thus the degree of gains from trade, while comparative advantage could represent the degree to 

which a country can directly compete. However, the argument that gains from specialization will 

derive from allocative efficiency, does not necessarily stand, since the high share of trade effect 

on growth could be attributed to terms of trade which reflects relative prices. Relative prices in 

turn could be useful to access relatively cheaper intermediary inputs necessary for 

industrialization and R&D. However, relative prices per se do not predetermine such an outcome 

and thus depends on local factors. Thus, a naturally, arising question would be whether natural 

resource abundance and specialization can predetermine the level of income alone and whether 

countries that are specializing in natural resources benefit from openness.    

Finally, judging impact of China per se involves a degree of subjectivity. Even though potential 

impacts are likely to be significant to some extent, China so far is not the only trading partner in 

Africa. Considering trading partner hypothesis, any our subject countries can experience 

transmitted shocks coming from other partners or overall trade openness effects. Considering the 

former, we refer to Yanikkaya (2002) findings that trade income level does not matter for 

conditional convergence growth. To this extent we assume that all trading partners affect income 

growth equally, thus allowing us to control for partner effects. Regarding static gains, we refer to 

our finding
29

 that generally, African trade structure is similar to other countries. Especially we 

find similarities between top trading partner in Africa in US and China, with US more integrated 

in absolute levels and China exporting relatively more. Overall, African export structure to both 

countries from a sector level seem to be highly alike. To this extent, we assume that other trading 

partners involved in a trading relationship with Africa are highly homogenous and alike to China. 

Hence, this gives us confidence to prescribe the outcome between the relationship solely to China 

and not that of other partners. We however, do not test such assumption empirically, which 

represents the limitation of our study.  

Hypothesis formulation: 

                                                
29  We study and analyze data report on US and Chinese trade involvement in Africa, released by Trade of 

Commerce, US. See Loucif (2012). 
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We find that Chinese trade impacts on Africa are likely to be mixed and mostly dependent on 

natural comparative advantage of the countries.  

Null Hypothesis: There is a significantly negative relationship between trade openness with 

China and growth in Africa. 

Alternative Hypothesis: There is a significantly positive relationship between trade openness with 

China and growth in Africa. 

3. Data and Descriptive Statistics 

We use various sources of data to fit our modeling requirements. We use a series of official 

Chinese Statistical Yearbooks released between years 1982-2011 to collect China-Africa trade 

data. Statistical yearbooks provide import and export data for each trading partner separately. 

Generally, we do not find discrepancies or missing values needed for our explanatory variable. 

However, we find some minor inadequacies
30

 in reported values when comparing such data 

source with UN COMTRADE database. Nevertheless, we decide to use Chinese official data
31

.   

Independent variable is obtained from the World Bank Development Indicators‟ database, as 

well as most of the other control variables. Moreover, at some instances we use UN data to 

create descriptive figures and analytical tables needed to illustrate our points. Finally, we use 

World Governance Indicators‟ database to obtain values for our institutional variable and we use 

CIA
32

 World Fact Book and CEPII
33

 as a source to obtain data on geographical characteristics 

needed to assess gravity model of trade.  

One of the limitations of our data sources lies in missing values. Fortunately, our explanatory 

variable does not suffer from such problem, however, not control variables. Nevertheless, we see 

the procedure of augmentation essential for our modeling in order to avoid estimation bias and 

increase explanatory power of our estimates. 

                                                
30 We find two inadequacies: i) Data is more of aggregate values (rounded values) when choosing China as reporter; 

ii) Data sources vary when choosing other countries as reporters.  
31 We assume that such inadequacy might arise due to differences in trade reporting procedures in each country. 

Therefore, we rather choose one country as a reporter than many, in order to avoid systematic outcomes on reported 

data of such differences.  
32 US Central Intelligence Agency. 
33 Centre d'Etudes Prospectives et d'Informations Internationales database. 
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Our dependent variable has one missing value for country Zimbabwe, thus we augment it by 

inputting an average sample value. Besides dependent variable, human capital and base year 

income required most of attention. Because such variables extend far back to the past it is not a 

surprise such variables lack data given the development level and the state of the continent. 

Missing values especially rise when extending back to the past. Generally, there are more values 

for the 60‟s than the 70‟s and within. For example, if the base year is set to be 1970 and has the 

missing value, the probability that the missing value will be in the next or the previous year is 

lower in the 70‟s. Therefore, we use 70‟s as a base year and augment by borrowing the value 

from the following or previous years. Since, the underlying aim of both variables is to represent 

accumulated factors from the past such augmentation does not create us significant problems. 

Nevertheless, we inevitably augment the value with the sample average if such option is not 

possible.   

Similarly, we perform similar procedures with investment variable, which seemingly do not 

suffer as much as compared with base year controls.  

Thus, by augmenting missing variables we manage to represent our sample to a full extent. 

Generally, we believe that missing values do not create any idiosyncrasies, on contrary, prevent 

our models from omitted variable bias and helps to increase overall model representation.   

3.1 Descriptive Statistics 

Although our research topic postulates about African continent in general, nevertheless we 

choose to represent Africa by limiting our sample size to 46 Sub-Saharan Africa countries (table 

16). Generally, Africa consists of quite several different regions with a large variation in income 

and other indicators. But on an aggregate level, Africa could be divided into two parts – North 

Africa and Sub-Saharan Africa. World Bank attributes to and combines North Africa with 

Middle East regions, perhaps because of existing closer cultural and political ties between two 

regions. Furthermore, North Africa has a much larger proximity to European continent and its 

influence. Moreover, according to geographic criteria, North Africa is decoupled Sub-Saharan 

countries by an enormous Saharan desert, thus subjecting two parts of a continent to a different 

climate phenomenon. Finally, according to our evidence Chinese trade with both SSA represents 

a strikingly similar pattern as well as the embedded dynamics. Our sample fairly represents 80% 
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of total China-Africa trade scale and shows almost identical patterns in trade (Figure 4). While 

the share of total Chinese trade was growing similarly: 8.2% yearly with the continental Africa 

and 8.6% for SSA during the first decade of the century. 

Figure 4. African and SSA total trade shares relative to total Chinese trade, 1999-2010. 

 

Source: Chinese Official Statistical Yearbooks, author‟s representation. 

Hence, we tend to believe that such sampling would protect us from large structural differences 

within the regions and possible caveats. Thus, Sub-Saharan Africa as a sample alone would yield 

to represent our findings in a more objective way, at least letting us to generalize our findings for 

the region alone. 

In this section we aim to present descriptive statistics within our sample and explanatory trade 

variables. To this extent, we perform several descriptive analytic tests to gain a tentative 

understanding about the natural relationship between Chinese and African trade that could be 

further practical for us when further modeling our relationship.  

3.2 Empirical Tests 

We perform several procedures to obtain information about our sample dynamics. First, we 

observe long-term dynamic changes in SSA growth and trade variables. Secondly, we test and 

compare fixed time effects. We estimate correlation coefficients between dependent variable and 

trade variables and compare those coefficients between two points in time – 2000 and 2010. 
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Thirdly, we perform identical test, only for all years within 2000 and 2010 and present average 

values. Finally, we test the dynamic time effects by calculating annual average growth rates 

within years 2000 and 2010 and calculate correlation coefficients for the variables of our interest.  

We introduce five different trade variables to represent different criteria. Each of the variables is 

weighted either by GDP or Total Trade to reflect the relativity in a domestic setting. To this 

extent, we to test different trade openness parameters. First, we aim to look for similarities 

between trade shares relative to GDP and total trade. In other words, whether an increase in trade 

shares with China is associated an increase in domestic output share. Similarities, could indeed 

tell us something about partnership effect. Additionally, we aim to control for overall openness 

effects and see whether it is a significant determinant of growth. And finally, we examine the 

underlying relationship between different trade structures and see whether there is a difference 

between importers and exporters from/to China. Thus, the variables that were tested in our tests 

are described bellow respectively:  

 GDP_PC – GDP per capita in USD; 

 China/GDP – Chinese trade shares relative to GDP
34

; 

 China/TT – Chinese trade shares relative to Total Trade; 

 TT/GDP – Total country trade relative to GDP; 

 Imp/GDP – Chinese imports from*
35

SSA to China relative to SSA GDP; 

 Exp/GDP- Chinese exports to SSA to China relative to SSA GDP; 

3.2.1 Summary Statistics 

When testing at long-term dynamics between years 1982 and 2010 we find during the last decade 

(2000-2010) income growth in Africa was extensive (9%) compared with a negative growth 

during the period 1982-1999, (table 4). During the last decade we as well see a rapid growth in 

Chinese trade – both relative to total trade and GDP. We as well see Chinese trade growth larger 

in the second period, with SSA exports to China representing larger share. Surprisingly, we 

detect a relative stability in overall openness, thus allowing us imply that Chinese trade share 

                                                
34 In all our specifications an abbreviation GDP denotes that of SSA country.  
35 *Note: in our specifications we refer to „import‟ as an import to China, but not that in SSA. We obtained such 

definition directly from our data source and decided to stick with such an abbreviation for the matter of convenience. 
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size represents that of Chinese per se and not because overall trade was increasing
36

. Thus, we 

now can be relatively safe that when we infer about change in Chinese trade share that current 

size of it is not because it is changing its relative stance in total trade. To this extent, we find that 

Chinese trade shares relative to total trade and GDP were changing similarly.   

Table 4. Average annual growth rates of SSA-China trade indicators in years 1982-2010. 

 GDP_PC TR/GDP China/TT China/GDP Imp/GDP Exp/GDP 

1982-1999 -0.01 0.00 0.06 0.11 0.09 0.05 

2000-2010 0.09 0.01 0.11 0.12 0.11 0.12 

1982-2010 0.03 0.01 0.10 0.11 0.14 0.09 

*Source: Chinese Statistical Yearbooks. Author‟s calculations.  

Since higher income growth and trade with China was associated with the second period, we 

further choose to examine underlying relationships between years 2000 and 2010, allowing us to 

account to control for time effects. As Chinese trade shares gained momentum since the year 

2000 and reached a higher equilibrium in 2010 it will be useful to examine the difference.  

Surprisingly, we very find very low, albeit, negative correlation between aggregate Chinese trade 

variables for both years (table 5). However, when looking at type of trade we find different 

picture. We find Chinese exports to have negative, while imports positive sign. Additionally, we 

correlate overall openness ratio and find that in year 2000 it was slightly negative, while in 2010 

it was largely positive. Finally, we test the relationship between Chinese trade relative to total 

trade and GDP and find high correlation, thus indicating that increase in trade relative to GDP is 

followed by an increase in a trade share and vice versa. 

Table 5. Correlation coefficients for years 2000 and 2010. 

2000 GDP PC China/GDP China/TT TT/GDP Imp/GDP Exp/GDP 

GDP PC 1.000      

China/GDP -0.040 1.000     

China/TT -0.077 0.682 1.000    

                                                
36 Refer to a scenario where Chinese trade remains stable, but overall trade increases. In such case, GDP will also 

increase and will lower the proxy of our variable. Thus, in such case change in income levels affected that of overall 

openness could falsely attribute to our proxy.   
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TT/GDP 0.166 0.785 0.271 1.000   

Imp/GDP 0.039 0.878 0.473 0.727 1.000  

Exp/GDP -0.155 0.485 0.562 0.313 0.080 1.000 

 2010       

GDP PC 1.000      

China/GDP -0.094 1.000   
 

 

China/TT -0.179 0.892 1.000    

TT/GDP 0.427 0.266 -0.029 1.000   

Imp/GDP 0.058 0.614 0.374 0.396 1.000  

Exp/GDP -0.167 0.755 0.816 0.009 -0.531 1.000 

*Author‟s calculations.  

Additionally, we perform identical procedure, for all years between 2000 and 2010 (table 6) and 

find that for total trade share, on average correlation is equal to zero, thus indicating no 

relationship, and significantly different from zero only when looking separately at export and 

import shares. In some years China/GDP total trade share turns positive and negative and in 

some years show no relationship, but import and export variables show more significantly higher 

and stable signs, thus indicating that importance in trading profile. We report average values and 

values for each year in table 7, Appendix. 

Table 6. Chinese trade correlation averages between sample countries, in years 2000-2010. 

Trade Structure Relative to GDP Relative to TT 

China/GDP -0.010 -0.096 

Imp/GDP 0.183 0.126 

Exp/GDP -0.146 -0.162 

*Zero-values in imports dropped.  

Finally, in order to test embedded dynamic time effects, in a similar manner, we additionally test 

(table 8, Appendix) the relationship by using annual average growth rates and find stinking 

similarities. Thus, this finding is strengthening our overall findings regarding the role of time 

effects.  

By performing descriptive analytics, in this section, we emphasize two distinctive findings.  
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First, time effects do not appear to be significant
37

 when judging on our relationship. By 

performing different tests in both – fixed and dynamic effects setting, we do not find any 

significant differences in the relationship, thus strengthening our assumption and making our 

cross-sectional approach a fit method for our analysis.  

Second, the differences within, explain overall size and significance of the relationship. As we 

find, almost in all tests, the relationship between total trade shares and growth is virtually non-

existent, we prescribe such a phenomena for the differences within sample. As we find, in fact 

exports and imports explain growth more significantly, thus we reason that virtually nonexistent 

overall relationship could be just because of such discrepancy. In other words, exports are 

positive and imports negative, together they sum up to zero.  

Additionally, we find useful information which suggests that there is no difference between the 

variation in trade relative to GDP and total trade.  

Hence, as we find time effects insignificant, thus motivating us to continue our analysis in a sole 

year 2010 and explore other effects related with trading structure.  

3.2.2 China Club 

As we have discovered in a previous section, overall relationship is hard to establish and we 

found the differences within the sample to be suggestive for this reason. Our further analysis 

(table 9) confirms that our sample is indeed highly heterogeneous. For example, we find that in 

some countries Chinese trade shares are extremely low, while for others extremely high, as well 

for imports and exports respectively. The same would apply for dependent variable. Therefore, 

we propose to isolate some observations in our sample under a certain criteria.  

Table 9. Anova, summary statistics, year 2010. 

2010 Observations Mean St. Dev. Variance Min Max 

GDP PC 46 2307 3788 1.43
7
 199 20703 

China/GDP 46 0.096 0.111 .0123 0.009 0.44 

China/TT 46 0.152 0.16 0.027 0.008 0.68 

TT/GDP 46 0.636 0.27 0.071 0.221 1.46 

                                                
37 We do not include our finding on the changed sign of overall openness variable in years 2000 and 2010 since it is 

not our explanatory variable, albeit important when explaining growth.  
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Imp/GDP 46 .0393 .073 .0053 7.23
-6

 0.23 

Exp/GDP 46 .0568 .09 .0079 0.005 0.41 

 

In order to account for heterogeneneity as well as other, potentially endogenous effects well we 

introduce cluster criteria that help us to make the sample more homogenous. We limit and isolate 

our sample only to those Countries that have significant trade share levels with China. We name 

our sample under a „China Club‟. As such countries would initially represent top traders with 

China. Thus, we group and cluster our sample into those who are top traders with China. Our 

statistical criteria to identify and define Chinese Club are to drop those observations smaller than 

mean values: 

ChinaClub =
China

GDP
≥ μ(

China

GDP
) 

We repeat the procedure
38

 for Total Trade, Import and Export shares.  

After identifying top traders, we calculate China‟s Club sample representation power relative to 

total China-SSA trade and find a surprisingly high representation of a total sample (table 10). 

Top 11 exporters
39

 and 7 importers
40

 together represent an incredibly large part of our total 

sample. Top exporters representing a 1/4
th
 of total sample can consist of more than 4/5

th
 of total 

SSA‟s exports share with China. Importers represent only slightly smaller share. Thus, by 

judging China Club we represent almost 70% of total China-SSA trade.  

Table 10. China Club relative to SSA.  

 No. of Countries Total Sample Share Cumulative Share 

Top Exporters 11 24% 84% 

Top Importers 8 17% 58% 

Total Trade 19 41% 67% 

 

                                                
38 We similarly test China/TT to reflect partnership effect, but do not find significant difference when comparing 
with China/GDP. In fact we find that categorization is identical for both criteria, thus we decide to continue with 

GDP shares.  
39 Exporters: Angola, Chad, Congo Rep., Congo DRC, Equatorial Guinea, Gabon, Mauritania, Namibia, South 

Africa, Sudan, Zambia.  
40 Benin, Gambia, Ghana, Guinea, Liberia, Mauritania, Togo.  
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First, thus separate China Club countries into top importers from China and top exporters to 

China and compare those groups separately.  

Such isolation method allows us to further look for reasons why certain group has different 

relationship with income by exploring common features and differences. Thus, we propose 

several criteria to help identify the differences between the groups. First, we compare income 

levels. Second, we calculate and compare differences in yearly growth rates. Third, compare 

differences in export concentration/specialization
41

 patterns. Fourth, compare their stance 

towards relative openness. Finally, we compare all this criteria with that of SSA average and 

report our result in table 11 and table 12.  

When comparing income levels we find that exporters are relatively richer than importers and 

even richer than most of SSA countries. For exporters, income levels are more than two times 

higher than SSA average, while importers represent only a mere 30% of average SSA income.   

Additionally, we find that in terms of growth rates rich also growth faster representing 14% 

average growth and poor 6.9%.  Similarly, exporters grow twice as faster as average country in 

SSA and importers grow slower.  

Moreover, we find that importers and exporters slightly differ in their levels of specialization 

and/or export‟s concentration. Excluding South Africa
42

 most of the exporters have very low 

diversification levels, on average 2.9 commodities per 75% of total exports. And importers 

represent a higher number of 5.9 commodities on average.  

In order to reflect on the latter find we further identify our group countries according to the 

criteria of their natural resource abundance. We refer to IMF classification (table 13) of resource 

rich and non-rich country countries in Africa, also referring to the type of commodity. Thus, such 

an association could be suggestive on whether the country is naturally endowed in resources. 

We find that most of the exporters
43

 are rich either in oil or other non-oil resources. On the other 

hand, importers classified as resource poor countries. Thus, we make an association that 

                                                
41 Export concentration/specialization represents a number of that consists 75% of export portfolio. Values taken 

from World Bank.  
42 South Africa is clearly an outlier – 83 commodities consist of their 75% export basket.  
43 8 of 11 Exporters are classified as resource rich, but only 1/7 of the importers fall into this classification.   
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exporters are naturally well endowed and tend to specialize to a larger degree than the importers. 

We further associate importers with being less naturally endowed and more diversified. 

Furthermore, we compare both groups in terms of overall openness. And find that on average are 

less open than exporters. On the other hand, exporters have smaller average trade shares with 

China, than the importers.  

Table 14. Relationship between income levels and trade shares, 2010. 

2010 GDP_PC Exp/GDP Imp/GDP 

GDP_PC 1.000   

Exp/GDP -0.579 1.000  

Imp/GDP -0.468 - 1.000 

 

Finally, in order to further reflect on differences between importers and exporters we perform 

correlation analysis to reflect on the relationship empirically (table 14).  

We find unexpected results – both – exporters and importers have incredibly high and negative 

correlation coefficients for both top exporters and imports. To this extent, importers show larger 

(-0.58) and exporters (-0.47). Albeit, the finding being striking, we somehow can prescribe such 

relationship to the reason that countries with relatively higher incomes have smaller trade shares 

with China. For example, in the exporters‟ group, Equatorial Guinea amongst the exporters is the 

richest, but has the smallest trade share with China. While Togo, has the highest trade share 

within the importers, but has relatively smaller income. However, the relationship is likely to 

remain when eluding the outliers. Finally, the relationship interestingly striking since it shows a 

negative sign for both groups. 

Thus, such an outcome could be highly prescribed to the initial levels of income, rather than 

trade shares. Furthermore, as we already know, the relationship potentially has a risk of reverse 

causality. Alternative explanation of such outcome could be a potential endogenous factors 

related with income levels.  

Overall, we do not trust such an outcome even, not mentioning the method of analysis and refer 

to a finding only on a suggestive basis.  
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To sum up, in this section we have distinguished our sample into two groups that represent either 

top importers or top exporters as a China Club countries. Such a method allowed us to explore 

the differences and similarities arising between the two.  

Firstly, we find that such isolation yields a high representation of a total sample with 19 China 

Club countries together representing 70% of total China – SSA trade share. Secondly, we find 

that top exporters are relatively more „rich‟ representing more than double wealth relative to SSA 

average and also on average grew faster during the period of 2000 and 2010. Thirdly, we have 

made an association that exporters are well endowed in natural resources and have higher 

specialization levels, while most of importers are resource poor and have higher specialization 

levels. Finally, we measured the relationship in two groups between their trade share with China 

and income levels. Very surprisingly we found negative relationship for both groups, however 

remain skeptical about such finding, given the method of analysis.   

The implication of our findings would point to several aspects: 

First, the relationship highly depends on initial income level, thus must be controlled for.  

Second, local factors, such as natural resource abundance can be associated with higher levels of 

income, however, not trade shares and not overall openness.  

Third, that by judging top exporters we represent a fair amount of total sample, especially for 

exporters (84%). 

Finally, higher trade shares with China, ever for exporters, are not necessarily associated with 

higher income levels, as previously expected; however, an appropriate control for causation and 

endogeneity remains a top priority to obtain valid estimates.  

Hence, such limitation requires our further attention to model the relationship appropriately, 

especially to control for initial development levels, causality, endogeneity and other, factors that 

are unknown to us.  We thus further test such implications in our empirical modeling.  

4. Empirical Modeling 

Research analysis will be performed in a cross-sectional setting. This approach fits well into our 

research scope by allowing us to explore the variety of interconnected theoretical and 
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hypothetical relationships that are essentially important to our topic. On the other hand, we 

perform tests necessary to indicate for time related effects in the descriptive statistics section. 

Such tests allow us to obtain information whether there are related time effects or not and to what 

degree our assumption that errors do not correlate in time is strong.  

In order to solve empirical caveats we will apply an instrumental variable (IV) technique 

suggested by Frankel and Romer (1999), Irwin and Tervio (2000) and Frankel and Rose (2002). 

In order to answer to our topic question and examine the hypothesis we will work in growth 

empirical modeling context.  

We further describe specify our models and describe modeling procedures and results. Detailed 

variable description reported in Appendix (table 14-15). 

4.1 Model Specifications  

4.1.1 Gravity Model of Trade 

Gravity model originally was pioneered by Tinberg (1962) and by Linneman (1966). As 

previously criticized for a weak theoretical base, recently were improved by Anderson (1979), 

Bergstrand (1985), Helpman and Krugman (1985), Deardorff (1998) and Anderson and van 

Wincoop (2003). Theory distinguishes two elements of geographically induced trade modeling: 

i) Economic Mass, measured either by GDP or population, as a numerator; ii) Trade Friction, 

measured by distance, as a denominator.  

The basic formulation of a gravity equation (eq. 1) is represented by a relationship between two 

countries‟ economic mass and trade frictions as represented below: 

(1g): 

𝑇𝑖𝑗 = 𝐺(𝑀𝑖𝑀𝑗/𝐹𝑖𝑗)𝑒𝑖𝑗          

Where Tij is bilateral trade share between two countries, M – economic mass vectors, F – trade 

friction vectors and eij an error term. Economic mass simply could be represented either 

country‟s GDP or population, where friction is mostly represented in distance between two 

countries.  

Recent theoretical developments listed above suggest adding either price denoted friction 

variables or proxies indicating geographical remoteness. The latter is well reflected by Frankel 
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and Romer (1999). The full extension of gravity modeling requires including variables 

controlling for common trade agreements, shared culture or language and common border 

effects. These variables are as well reflected by reviewed authors; however, we do not include 

those additional variables (such as common border, language, culture) since in our case such 

measures hypothetically yield to be unimportant. 

In order examine the relationship between trade and growth we will estimate IV to replace our 

theoretically flawed explanatory variable. In order for the results to be valid and justified, 

explanatory variable must be exogenous, thus IV must to hold for three assumptions: 

i) The model has no omitted variables and does not correlate with the error term 

(homoskedastic errors); 

ii) Explanatory variable is not endogenous; 

iii) The change in independent variable does not cause change in explanatory variable; 

If assumptions do not hold then our regression estimates will be biased and inconsistent. 

Theoretically, IV seems to be fit holding for such assumptions.  

As Frankel and Romer (1999) acknowledge, IV is potentially biased, however not significantly. 

In order to instrument our explanatory variables, we need to obtain predicted values from the 

components of geography, reflected in Gravity Model approach. Thus, first we must regress our 

endogenous (explanatory) variable on exogenous components of trade (geography).  

 (2g): 

lnT =  𝛽0 + 𝛽1𝑙𝑛(𝐴𝑅𝐸𝐴𝑖𝑗) + 𝛽2𝑙𝑛(𝑃𝑂𝑃𝑖𝑗) + 𝛽3𝑙𝑛(𝐷𝑖𝑗) + 𝛽4(𝐿𝑖) + 𝛽5(𝐼𝑖) + 𝑒𝑖𝑗 

We borrow specification from Irwin and Terwio (2001). We specify the model in logs for all 

variables, except dummies. Below we describe explanatory variables.  

ẗij – trade openness with China in SSA country i relative to GDP
44

 in country i . Economic mass 

is represented by AREAij – total area of a countries and POPij – total population. Trade frictions 

                                                
44 We also consider and regress geographic variables on bilateral trade levels alone, however we find that regressing 

on trade shares proves to be a slightly better measure in terms of overall model explanatory power and in terms of 

correlation between actual and predicted values. Moreover, if obtaining IV only for absolute values, it still requires 

estimating weighted values of openness, which requires GDP to be involved. We see this procedure as a potentially 

risky, and do not consider this an option in order to avoid previously mentioned caveats related with GDP measure.  
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(dummies) represented by Dij – calculated real circle distance in kilometers between two 

countries‟ capitals
45

, Li represents a dummy indicating whether a country in SSA is landlocked 

or not, and Ii – whether a country in SSA is an Island.  

We then obtain predicted values T^i and regress these values on actual trade values Ti to find 

real explanatory power and relationship between our IV and actual estimates. 

(3g):          

ln 𝑇𝑖 =  𝑏0 + 𝑏1 𝑇^𝑖𝑗 + 𝑏2𝑙𝑛 𝐴𝑅𝐸𝐴𝑖𝑗 + 𝑏3 𝑃𝑂𝑃𝑖𝑗 + 𝑣𝑖; 

Where Ti represent actual trade share and T^i an augmented one. We report the findings in the 

next section respectively.  

Gravity Modeling literature suggest and widely uses GDP or GDP per capita to account for 

economic mass. However, we do not see such variable as a fit/necessary variable in our equation. 

Quite contrary, we view it as a potentially unsafe, since our explanatory variable is trade shares 

relative to GDP and our top priority is to isolate our IV from the correlation related with our 

dependent variable, which is also GDP denominated. Moreover, nor Frankel and Romer (1999), 

neither scholars Irwin and Tervio (2000) and Frankel and Frankel and Rose (2002) uses any of 

GDP related measures to indicate economic mass. On the opposite, authors remain cautious and 

rather prefer using land area and population as a determinant of economic mass, which at least 

could not be affected by income. Thus, such a variable to measure economic mass could 

potentially cause unnecessary caveats in our modeling procedure and unfavorably influence our 

estimations.  

According to Frankel and Romer (1999), country land size could tell something about country 

natural openness. Land size should ideally represent the within-country trade parameters since 

large countries tend to be less open to trade due to a larger abundance of natural resources (for 

example USA, as author stresses). Whereas small countries benefit more with being open to 

trade (for example Singapore). On the other hand as we know that SSA is highly endowed in 

resources and does not have well developed domestic markets, thus are dependent on external 

trade to generate national income. Thus, the expected sign for area is ambiguous.   

                                                
45 We use Beijing to represent Chinese capital. We also find other authors using Shanghai as a country capital; 

however we decide not to alter the measurement due to theoretical considerations.  
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Similar logic would apply for population variable with an assumption that small countries tend to 

trade more within national borders and are less dependent on external trade. Thus, larger 

population should correlate negatively with trade shares. However, we remain open to different 

outcomes since we are well aware of trade patterns between China and countries in SSA as well 

as theories behind, such as Heckscher-Ohlin theorem, which suggests that trade patterns emerge 

due to differences in natural endowments. As we have already successfully identified, a 

somewhat significant share of our sample is relatively natural resource abundant, subsequently 

we have seen a larger trade patterns emerging for a group of countries that are defined as 

resource rich. Hence, if this theorem applies to a larger set of our sample countries then it would 

be logical to think that population can show an opposite sign as expected.  

According to Gravity trade theory, distance is a friction factor which imposes direct costs related 

with trade transactions. Such can be search costs, transportation costs and etc. On the other hand, 

distance alone does not indicate for other factors, such as potential trade complementarities. 

According to H-O theorem, countries will trade because of the differences in locally abundant 

factors. Therefore, if such assumption applies and say country x has a domestically abundant 

factor that country z is locally scarce of and country x is well specializing in such factor thus 

being able to attract country z with a relatively attractive price, then other factors than distance 

will influence trade patterns, thus making distance relatively less significant. We nevertheless 

pre-test such assumption and export concentration variable, previously defined as a proxy for 

specialization and natural resource abundance to some extent. We find specialization and 

abundance in local resources, indeed increases trade shares (by 1% with a reduction in one 

commodity per 75% exports), as well as overall explanatory power of the model, although not 

significantly
46

. Surprisingly, similar caveats were addressed by Greenaway and Milner (2002). 

Nevertheless, an inclusion of such variables into the specification has not been confirmed by 

classical Gravity theory. Hence, since an addition of our proxy does not alter our results 

significantly, we remain conservative, albeit open, and assume that distance is a significant factor 

affecting trade flows. 

A perhaps better measure related with trade friction is Landlocked and Island variables 

representing geographical remoteness of a certain country. Wincoop (2003) stresses an inclusion 

                                                
46 P-value-0.258,  t (-1.15). 
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of such variables as extremely important since it potentially prevents caveats related with 

omitted variable bias. Albeit, we are quite fond of H-O theorem which could argue against such 

measures, we however remain less skeptical about remoteness variables. We thus, quite strongly 

expect such variables to find negative signs for both variables. 

Finally, after we regression, we obtain the predicted values for IV and continue our analysis in a 

context of growth modeling. We report regression estimations in results‟ section. Additionally, 

we report differences between actual trade shares in table 16.   

4.1.2 Growth Models 

To model our relationship and reveal various effects and relationships related with gains from 

openness, we work in different specification settings. First, we specify our core model in a neo-

classical setting, without including any of the endogenous variables, however controlling for 

initial level income, and other under neo-classical assumptions important determinants of 

growth. One reason for such specification is to capture static effects. Another reason is to start 

with an initially „empty‟ model and observe how added variables influence our explanatory IV. 

Such strategy is well promoted by openness theory literature, especially by prominent critics of 

the theory Rodriguez and Rodrik (2000). As scholars suggest, one possible approach to test 

openness-growth empirical models is to add additional related and unrelated variables to the 

equation and observe the significance and sign of explanatory variable. Another view is that of 

Irwin and Tervio (2001). Authors‟ stress that in a context of measuring the relationship between 

geographically induced openness, additional variables, especially those representing accumulated 

factors, could misguide the real effect on income level of geographically openness. On the other 

hand, as authors acknowledge, emitting endogenous accumulated factors can potentially 

overestimate the effect of trade openness on income. In such case, we do not see a potential 

caveat of choosing one or another option, since both seem to be imperfect, although the first 

approach tends to be indicating more about a possible change in a relationship. Hence, we prefer 

to use this approach and test the sign of our IV starting from a neo-classical modeling approach 

and moving to endogenous growth modeling by adding accumulated factors.  

Bellow we specify our core model specification. 

(1a): 
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Yi = ln  
GDPi

POPi
 =  𝑎0 + 𝑎1𝑙𝑛 𝑇^𝑖 + 𝑎2𝑙𝑛 𝑃𝑂𝑃𝑖 + 𝑎3𝑙𝑛 𝐼𝑁𝑉𝑖 + 𝑎4𝑙𝑛 𝐵𝐴𝑆𝐸𝑖 +  𝑒𝑖 ; 

Yi. We specify all our core model variables in logarithmic scales. Our independent variable is 

denoted as Yi and represents income per population measured in GDP PPP USD respectively. 

We particularly use PPP denoted values in order to account for international differences between 

countries. Such approach was widely used in empirical studies and particularly suggested in Berg 

and Krueger (2003).  

T^I is our explanatory, Instrumental Variable, obtained from Gravity Trade Modeling 

Regression. Initially value represents total trade (Imports+Exports) share relative to a national 

domestic output in Sub-Saharan Africa (including trade) respectively, (Total Trade/GDP). 

Empirically, such variable represents relative trade total trade size with China. Inevitably, the 

ratio of our explanatory variable depends on many more factors rather than geography. For 

example, the ratio can potentially be influenced by overall openness to trade values, which is 

measured as Total Trade/GDP.  As noted before, because overall openness is a component of 

GDP, increased values of total trade can influence the ratio of openness with China even when 

shares with China are constant. However, such a caveat is not a possible threat to our explanatory 

variable.  

First, because IV overcomes a problem of endogeneity by obtaining trade share values 

represented solely by geographical components and not those of national income, thus solving 

the possible causation problem. Although the estimates from Gravity Model did not seem to be 

perfect at explaining trade patterns, we nevertheless found such IV to be significant at explaining 

actual trade shares and overall model specification seemed to be better at explaining actual trade 

shares that that of other  notable researchers. Thus, it influenced our confidence to a high extent 

to trust this IV as a potential estimate replacing actual explanatory variable. 

Secondly, explanatory values are highly susceptible to endogenous changes in overall openness 

and GDP. Changes in total trade can affect GDP which is both, the component of our 

explanatory and dependent variable. However, this does not appear to be a threat for our 

specification.  As our previous observations and estimations suggest, during the period of 1982 – 

2010 on average overall openness for SSA countries remained virtually unchanged, thus letting 

us assume that our explanatory variable is somewhat close to reality even though instrumented. 
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Nevertheless, we cannot avoid one possible measurement limitations – in our case, trade shares 

do not represent openness per se, but presents openness with a particular trade partner. From 

trade openness point of view, such research design has not been prominent and the evidence base 

on methodological and empirical grounds is limited. Referring to trading partners, some attribute 

to potential growth spillovers (Arrora & Vamvakis, 2010), however studies correlate GDP 

variables and not those of openness. While others use different estimation techniques and mostly 

focuses on trade benefits and impacts on specific sectors or industries, rather than explores the 

overall empirical relationship between total trade shares with one partner. Nevertheless, we 

remain confident in our theoretical and empirical framework in guiding us in order to avoid 

possible caveats and errors.  

And thirdly, total trade shares do indeed represent both – imports and exports, which proved to 

behave controversially when observed separately due to some known and unknown reasons. On 

the other hand, as trade openness theories suggest, openness should be measured in such way, 

although different studies have chosen different ways to measure. In this situation we refer to 

Yanikkaya (2002), who strictly suggests that both, imports and exports are important when 

explaining trade openness effects on income, none of them should be ignored. As opposed to the 

view where export shares are regarded as openness indicators, thus ignoring potential impacts 

deriving via exports (as discussed in theory section). Where, Alcalla and Ciccione (2001) 

stresses that total trade shares are a good measure for natural, if not, real openness as it is an 

outcome variable of trade openness. Furthermore, as we have previously, inductively explored, 

even when controlling for imports and exports separately, the relationship shows unexpected 

signs due to unknown reasons, other than causality. Therefore, we see a potential challenge of 

this empirical investigation to capture a significant relationship due to potentially unobserved 

errors. Finally, we are rather confident in our estimate since other, potentially policy related 

variables seemed to be subject to a higher measurement errors than trade shares and obviously 

succumb against methodological power of our IV. To this extent, we aim to solve such 

limitations by adding control variables which will allow us exploring such an intertwined 

relationship. Nevertheless, albeit our variable seems to be solid and methodologically strong at 

explaining openness to growth relationship we remain highly cautious when interpreting our 

results. 
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We further add control variables to our core model specification.  

BASE. Initial per capita GDP in 1970 denoted as BASE – controls for convergence effects. This 

variable represents convergence theory (Quah, 1997) that poor countries should grow faster. 

Additionally, it helps us to control for the negative externalities of the relationship when some 

countries with higher initial levels, due to other reasons than trade openness with China, naturally 

engage into trade with China and vice versa. We have already observed for natural differences in 

income levels and thus expect this variable to be significant in our relationship specifications.  

INV. In classical terms investment is a determinant of grow as well as it is considered to be a 

complementary and conditional factor to maximize the utility of trade openness. Investment rates 

appear to robustly correlate with growth according to notable scholars (Levine & Renalt 1992; 

Sala-i-Martin, 1997). Similarly, Taylor (1998) and Wacziarg (2001)
47

 find that investment is a 

key link and thus imply that poor investment policies could undermine the benefits of trade 

liberalization. Rodrik, (1995, 1997) uses Asian Miracle example to emphasize investment and 

openness link, where openness resulted in increase in imports of capital goods and supply of 

exports. Thus, by referring to theoretical ratiocination, we expect a positive significant sign for 

both, investment and our IV, IF investment indeed affects such a relationship positively.  

POP. Represents Total Population in a particular SSA country. Population could have negative 

considering a Malthusian view (1798) – the higher the population, the poorer the country, also 

considering the neoclassical approach by Mankiw et al. (1992) who finds that the higher the 

savings rate the richer the country, the higher the population growth the poorer the country. On 

the other hand, we remain cautious about the relationship between population and our IV, since 

IV is mainly derived from the variation in population in Gravity specification. In this case we 

oversee a probability of multi-collnearity between the two variables. To this extent, we test the 

correlation between the two and find a significant from zero correlation (0.42). On the other hand 

we find a high relationship between population and our dependent variable (-0.43), which, if 

mitted, could most likely cause a bias in our estimates. Thus, we do not see omitting such a 

theoretically important variable as an alternative. 

                                                
47 Wacziarg uses index of trade openness policy. Index is a linear combination of three indicators: (a) the average 

import duty rate; (b) the NTB coverage ratio; and (c) the Sachs-Warner indicator.  The weights used to construct the 

combined index come from a regression of trade volumes (as a share of GDP) on these three indicators plus some 

other determinants. Using a panel made up of five-year averages for 57 countries during 1970-89. 
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We further augment our neo-classical model by adding other explanatory variables. 

(2a): 

Yi = ln  
GDPi

POPi
 

=  𝑏0 + 𝑏1𝑙𝑛 𝑇^𝑖 + 𝑏2𝑙𝑛 𝑃𝑂𝑃𝑖 + 𝑏3𝑙𝑛 𝐼𝑁𝑉𝑖 + 𝑏4𝑙𝑛 𝐵𝐴𝑆𝐸𝑖 + 𝑏5 𝑆𝑃𝐸𝐶 

+  휀𝑖 

SPEC. We add specialization to refer to the traditional trade theories, which represent a view that 

specializing creates static gains and produces income growth. Such variable is useful in our 

neoclassical modeling context. As we have previously empirically determined, in certain groups, 

there seemed to exist a relationship between those who tend to specialize are as well endowed in 

natural resources. Thus, from one point of view a positive sign could indicate static gains from 

specialization or gains from differences in natural resources, thus helping us to differentiate the 

effects between overall openness and that of China per se.  On the other hand, in theoretical 

studies, specialization seems to be associated with various other
48

 attributes explaining growth, 

thus will inevitably control for undesired effects.  

To sum, neo-classical growth framework, yet not perfect, could be at least somewhat suggestive 

when determining the real impact of trade (Irwin and Tervio, 2001). Furthermore, it allows us to 

control for other factors related with static gains from trade, yet possibly overstated, and 

differentiate the effects between overall openness and openness with China. Initially, „empty‟ 

core model will allow us to observe the significance of our IV when other variables are 

augmented. Finally, other controls seem to be significant components of growth, thus allowing us 

to assume to have a moderately specified model and aim for somewhat significant results.  

Augmented Growth Model: 

                                                
48 Theory relates specialization and comparative advantage in primary resources and growth with a resource curse hypothesis. 

Such views predict that specialization and comparative advantage in primary sectors highly correlate with institutions and that 

institutional quality in this way effects trade openness sign with growth. See Sala-i-Martin and Subramanian (2003), Isham, et al. 

(2005); and Hamilton (2003).  
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According to new theories, openness is a key to increase productivity with constant returns to 

scale. To this extent, we further expand the scope of our specification by augmenting an 

endogenous growth model. By moving to endogenous growth framework, we expect test 

additional dynamic effects related with accumulated factors other than physical capital.  

(3a):  

Yi = ln  
GDPi

POPi
 =  𝑐0 + 𝑐1𝑙𝑛 𝑇^𝑖 + 𝑐2𝑙𝑛 𝑃𝑂𝑃𝑖 + 𝑐3𝑙𝑛 𝐼𝑁𝑉𝑖 + 𝑐4𝑙𝑛 𝐵𝐴𝑆𝐸𝑖 + 𝑐5 𝑆𝑃𝐸𝐶 +

𝑐6 𝐻𝐶 + 𝛼𝑖; 

HC. Primary school completion rate for the base year 1970. Controlling for Human capital 

allows us to control for over estimation of trade openness by including an endogenous growth 

determinant.  To this extent we borrow our core growth model specification from Mankiw et al. 

(1992). According to endogenous growth theory, human capital is an endogenous growth 

variable representing accumulated non-physical capital which leads to a better utilization of trade 

openness and a long term. As for trade it is of a prior importance to absorb dynamic effects – 

such as foreign knowledge and help absorb technology – productivity and produce higher output 

(Abramovitz & David, 1996). Romer (1986), Lucas (1988), and Grossman and Helpman (1991) 

find skilled labor and HC is detrimental to R&D activities which are needed for the creation of 

new varieties and activities of intermediate inputs/goods that help to induce the productivity 

necessary for aggregate growth of inputs.  

We further augment endogenous model by adding institutional quality.  

(4a): 

Yi = ln  
GDPi

POPi
 

=  𝑑0 + 𝑑1𝑙𝑛 𝑇^𝑖 + 𝑑2𝑙𝑛 𝑃𝑂𝑃𝑖 + 𝑑3𝑙𝑛 𝐼𝑁𝑉𝑖 + 𝑑4𝑙𝑛 𝐵𝐴𝑆𝐸𝑖 + 𝑑5 𝑆𝑃𝐸𝐶 

+ 𝑑6 𝐻𝐶 + 𝑑7 𝐼𝑁𝑆𝑇 +  ã𝑖 

INST. Represents Government Effectiveness Index. In order to absorb benefits of trade and other 

links related with trade (i.e. investment), institutions is a crucial link. North (1990), Olsen (1996) 

emphasizes an underlying necessity to include institutional variables into an endogenous growth 

modeling. Similarly, Hall and Jones (1999) and Acemoglu and Robinson (2001) find this 
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channel closely entangled with trade openness per se. Other authors see institutions inseparable 

from openness (Dollar and Kraay, 2003).  Similarly, Berg and Krueger (2003) suggest using 

government effectiveness as a control variable in trade openness context.  

 

Finally we introduce
49

 additional specifications to control for previously determining „China 

Club‟, namely top importers and exporters (dummies) allowing us to control for heterogeneity in 

our sample and use such controls to obtain additional information on our IV when controlling for 

one or another group. Thus, in all previously stated equations (1a-4a) we add top importers and 

top exporters and create two additional specifications for each equation coded under letter „b‟ 

and „c‟. Thus, for example, a second equation with an exporter dummy will be denoted „2b‟, with 

the importer denoted „2c‟ and similarly for all equations.  

  

(1bc-4bc): 

Yi = ln  
GDPi

POPi
 =  𝑧0 + 𝑧1𝑙𝑛 𝑇^ + 𝑧𝑖𝑋𝑖 + 𝐸𝑥𝑝𝐶𝑙𝑢𝑏 + 𝐼𝑚𝑝𝐶𝑙𝑢𝑏 +  𝛿𝑖 

 

Where, ImpExp represents top importing countries in SSA that show import shares higher than a 

mean and ExpImp refers to top exporters under the same criteria. Xi- is a set of control variables 

used in all four specifications.  T^ is our IV variable and Y our independent variable.  

 

Additionally, we augment our model with several other variables that seem to be theoretically y 

or at least hypothetically important. The underlying strategy of such method is to further explore 

the reaction of IV when adding different variables potentially associated with that of Chinese or 

overall openness impacts on income levels. We nevertheless, do not include additional variables 

in any of our specification, purely using such technique to obtain additional information.  

*TOT. To this extent, we test possible direct and indirect Chinese Trade impacts on growth via 

Terms of Trade previously discussed. We use terms of trade index obtained from World Bank 

database and expect IV to change positively when controlling for importers and vice versa when 

controlling for exporters.  

                                                
49 We create dummies according the same criteria as described in the descriptive statistics section. 
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*FDI. According to Edwards and Jenkins (2005) FDI is another prominent and significant vector 

thorough which China potentially creates an impact on SSA‟s income growth. Furthermore, 

Kaplinsky et al. (2007) identifies Chinese ODI in Africa as a significantly complementary effect 

to overall Chinese trade, especially in primary resource sectors and countries specializing on 

certain commodities (such as oil and metals). We thus create a measure obtained by creating an 

index which reflects ODI relative to absolute trade values. Others, particularly Levine and Renalt 

(1992) such measure in growth specification to control for investment effects. Thus, we expect 

IV to show positive and significant sign when adding this variable to equation.  

*E. Distance to Equator. Additionally, we test additional geographic components. Gravity 

Models and growth models using such IV‟s were particularly criticized for not being robust 

when including this measure (Rodriguez and Rodrik, 2000). Thus, we aim to use this measure to 

perform a sensitivity check on our specifications.  

Finally, we perform tests to support our primary assumptions justifying our IV. We obtain 

information on possible omitted variable bias and whether our errors correlate with dependent 

variable.  

Hence, we report our results and interpret our results in the following section.  

5. Results and Analysis 

5.1 Gravity Model 

We perform regression analysis and measure the geographical component of bilateral trade 

shares between China and Sub-Saharan African countries respectively. We present our findings 

in table 17 and further discuss our findings.  

As expected, some variables behave as expectedly, although not all significantly. To this extent, 

we find significant results only for remoteness – landlocked, which is significant within 99% 

interval. In contrast, other variables do not show significance (except Area), even when 

accounting for 90% confidence interval. Nevertheless, we find a relatively satisfactory 

explanatory power of our specification (R
2 
= 0.41), which is higher than that of Irwin and Tervio 

(2001) - (0.34), and much higher than that of Frankel and Romer (1999) - 0.24 (highest 

obtained).  
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Table 17. Geographic Component of Bilateral Trade.  

Dependent Variable: Log of Bilateral Trade Share with China. 

 

*** Significance at the 1% level; ** significance at 5% level; * significance at 10% level. 

Furthermore, we obtain correlation coefficients between the actual and estimated values and find 

our IV correlated by 0.64 with actual values. However, we remain skeptical about high 

correlation between IV and actual values as an indicator for robustness of the estimates. 

Therefore, as suggested in the literature, we additionally regress our IV on actual values. We find 

that IV can explain actual values with 99% significance (table 18). Hence, we are at least 

somewhat sure about overall explanatory power of our IV.  

 

 

 2010 

Constant 
-8.79 

(-0.78) 

Log of Distance 
0.54 

(1.14) 

Log of 

Population 

-0.11 

(-0.79) 

Log of Area 
0.24** 

(2.24) 

Landlocked 
-1.05*** 

(-3.51) 

Island 
-0.55 

(-1.03) 

N 46 

R
2 

0.41 

MSE 0.84 

Correlation 

with actual Ti 
0.64 
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Table 18. The relationship between actual and constructed trade share 

Dependent variable: Actual Trade to GDP ratio. 

 2010 

Constant 0.08 

(0.52) 

Constructed Trade Share 1.48*** 

(2.92) 

Log of Population -0.01 

(-0.17) 

Log of Area -0.02 

(-0.25) 

N 46 

F-test  

(p-value) 

3.99 

(0.01) 

R
2 0.22 

MSE 0.10 

*** Significance at the 1% level; ** significance at 5% level; * significance at 10% level. 

Regarding the estimates of other geographical components, we find our results somewhat 

different from theory, but not surprising to us. First, we find distance positively associated with 

trade shares, which according to the theory should behave opposite, as it is a trade friction factor. 

However, have successfully managed to foresee such outcome, thus remain positive about a 

validity of such proxy. Second, we find an opposite sign as expected for area, but this finding 

also corresponds to our previous expectations. Third, we find the opposite sign for population, 

which is negatively associated with trade flows when increasing. We prescribe a potential reason 

for such theoretically peculiar outcomes differences in national resources. As we have previously 

discussed and empirically tested, in our sample, there is a strong association between trade 

patterns and natural resource endowments, suggesting us the explanatory power of H-O theorem.  

To this extent, if H-O assumption on emerging trade patterns proves to be correct, factors used to 

represent geographically induced trade are potentially misrepresenting the determinants of trade 
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in our case. On the other hand, IV estimates proves to be highly significantly explaining our 

actual explanatory variable, although not perfectly correlated. Such indicator to a large extent 

influences our confidence in IV as a somewhat valid estimate. Furthermore, our estimates, yet 

consistent with the theory, tend to have larger overall explanatory power than some well carried 

studies. We find our specification significantly more powerful in explaining geographical 

components than that of Frankel and Romer (1999) and somewhat more powerful than that of 

Irwin and Tervio (2001).  

Hence, we continue by obtaining predicted values T^ and use it as our IV in order to replace 

theoretically flawed actual explanatory variable.  

 5.2 Growth Models 

In this section, we first explore the findings related with our explanatory, IV variable in core 

specifications (1a-a4). Then we present and interpret our finings related with dummy controls in 

specifications (1bc-4bc). Then we report and interpret findings related with rest of our controls 

representing neo-classical and endogenous growth augmentation.  Finally, we present additional 

sensitivity; robustness checks suggested by literature and test our core assumptions related with 

the justification of our IV methodology. We report regression estimates in tables 19-20 

Appendix.   

Initially, our core models (1a-4a) are suggesting generally positive, yet, not significant, 

relationship between IV and dependent variable. Thus, such finding is implying no significant 

relationship between the IV and dependent variable in our core specifications. 

When comparing neo-classical with endogenous growth specifications, we observe that 

explanatory power of core models (1a-4a) with an additional augmentation tend to increase, 

however, we do not find any significant systematic changes in our IV.  

However, we observe an increase in magnitude of our IV when adding endogenous growth 

components. Such finding, yet not significant, is rather unexpected for us, yet not 

understandable, since endogenous growth components should help not to overstate the 

relationship.  
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On the other hand, we manage to find significance and increase explanatory power when 

controlling for trading profiles, top importer and top exporter dummies respectively. Generally, 

when adding control dummies (1bc-4bc) representing traders with larger than a mean values of 

certain type of trade partially solves the problem of insignificance and provides us insightful 

results.  

First, IV changes significance only when controlling for China Club countries. Although to our 

particular surprise, IV does not change sign when controlling for top exporters/importers. This 

suggests that Chinese impact would be generally positive. As our descriptive results indicated, 

the correlation coefficients between trade shares and income levels within both of such groups 

was highly negative, suggesting negative overall relationship for 40% of our observations which 

respectively represent accumulated share of 70% trade shares with China. However, previous 

results were subjective to endogeneity and causality, which under our assumptions is controlled 

by IV. Hence, one major finding could arise from this estimation that the relationship is unlikely 

negative within our top traders representing a moderate share of our observations, although not 

significantly positive.  

Second, countries other than top importers from China tend to be more significantly associated 

with income growth. When controlling our sample for top importers (1c-4c), IV becomes 

significant (although marginally) and positive in most of the equations. Such significance holds 

when additional controls are added. Similarly, IV is also generally positive (though negative in 

core equation) but not significant when controlling for top exporters. Thus, assuming causal 

effects controlled, indicates that exporters benefit more than importers. 

Third, such control variables does not prevent us from idiosyncratic effects, albeit expected. 

While China Club country controls, separately, show high significance in all specifications, very 

surprisingly, indicate high magnitude effects in terms of the relationship with growth. For 

example, indicating that top exporters by increasing 1% in trade shares will experience 77% 

higher income level in core model. Furthermore, dummies show negative sign when controlling 

for exporters, even when controlling for convergence, indicating that regardless of initial income 

level the relationship there is a relationship between those group‟s trade and income levels. We 

remain skeptical about such outcomes and prescribe it to other unknown to us reasons. 

Nevertheless, we do not consider dummies to represent the relationship between our explanatory 
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variable and growth, but rather emphasizes the contrast between importers and exporters. We 

believe that even if a general relationship would appear to be negative, it would most likely arise 

from structural differences within the sample, however, we control for such differences and did 

not find significantly negative relationship between our IV and income, thus allowing us to reject 

our null hypothesis. Hence, we remain cautious, if not skeptical, about the true cause of such 

effect.  

When adding control variables to the model we find them to be highly accountable for 

independent variable. Excluding population (and constant, which are highly significant in all 

specifications), institutions seem to account for the most effect on growth and remain highly and 

the most significant variable. Additionally, institutions alone seem to have the largest effect on 

growth compared with the rest of the controls.  

Similarly, base GDP per capita level seems to express high effect on growth (0.55), however 

mostly not significant.  

While, human capital shows the relatively low effect on growth (0.01), but significant in most 

specifications. The role of HC in specification is simply to control for accumulated effects that 

could have led to a long-term effects and those effects theoretically being useful for trade 

openness. Thus, when adding HC to specification we find effects of IV smaller, as expected. HC 

acts significantly, yet, does not affect IV.  

Finally, when controlling for export concentration/specialization, we find that this variable can 

explain growth, but rather on a modest level.  On the other hand, when controlling this variable 

and importers, IV becomes more significant. Perhaps, this suggests that natural endowments, 

specialization and trade structure is able to explain growth more, rather than exports to China per 

se. 

5.3 Sensitivity Analysis 

Rodriguez and Rodrik (2001) suggest testing the validity and robustness of openness modeling 

by adding to the specification additional and/or unrelated variables.  

Besides our core model and augmented model controls we additionally regress other 

theoretically related variables and test their covariance with IV. To this extent, in a general 
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setting we test term of trade index
50

, oil dummy to represent top oil exporters, and Chinese ODI 

in SSA relative to Chinese trade values. Thus, we do not find IV significant and do not report 

such values.  

Finally, for the specifications where IV showed significance we perform a sensitivity check by 

adding an additional geographic variable – distance to equator, which proved to be insignificant 

in Frankel‟s and Romer‟s work (1999), thus criticized by Rodriguez and Rodrik (2000). 

However, referring to this criteria, we find such specifications are somewhat robust as IV‟s 

remain significant when adding distance to equator and even increases overall model explanatory 

power by 10%.  

On the other hand, we find o potential risk related with the validity of our IV estimates. We test 

our model for possible omitted variable bias and thus find our errors highly correlated with the 

independent variable. Such correlation suggesting that our IV cannot be justified, since it violates 

our first assumption presented in IV construction part. Therefore, results are potentially biased, if 

not invalid.  

To examine the reasons related with our methodology we borrow an approach suggested by 

Irwin and Tervio (2001). In order to obtain information on such bias we perform 2SLS (2 Stage 

Least Squares) regression. We use equation (3g), regress predicted values T^ on actual values, 

then predict new values T^^ and regress it on dependent variable by using core specification 

(1a). In this way we successfully obtain 2SLS coefficients for our IV estimates and compare 

those with OLS. And we find that OLS possible has a downward bias (2SLS/OLS = 1.11).  

In order to further examine potential invalidity of our IV, we similarly run all (1abc-4abc) 

equations with predicted 2SLS estimates T^^, as well as with actual values by using simple OLS. 

We nevertheless find high correlation between the errors in a similar manner.  

                                                

50
 For a detailed explanation of a variable view Appendix. Although theoretically important, we 

find variable highly insignificant, furthermore it affects the rest of the model‟s overall 

significance and explanatory power. We prescribe such outcome due to the possible flaw of the 

proxy as it represents terms of trade for total exports, rather any group of commodity. Thus, one 

certainly needs a better measure to control for such effects.  
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Hence, we are most likely to believe that a potential error is associated either with sampling 

error, as similarly experienced by Frankel and Romer (1999), if not the measurement error. On 

the other hand, 2SLS method, allows obtaining information on a possible bias of coefficients if 

not to control for such error.  

Another possible explanation for omitted variable bias would be that geographic component of 

trade cannot explain growth as a counterfactual. On one hand we have examined this by 

previously finding that some of the estimates in gravity model tend to depend on other reasons 

than geography. Fox example, as we find, distance as a friction factor is not significant in our 

bilateral trade estimation regression. What we also observe is that other factors possible bind the 

relationship. Such as endogenous differences in natural resources, as we have pre-tested, we 

found that resource abundant countries tend to be correlated with larger trade flows. Hence, if 

such endogenous differences are omitted from our estimations then this might be the reason.  

Nevertheless, despite possible caveats and risks related with our core assumption justifying our 

estimates, we continue our analysis and assume that measures are at least somewhat valid. We 

thus acknowledge this as a largest limitation and a potential measurement risk of our study and 

remain highly cautious with our generalizations, albeit our estimates cannot be empirically 

validated.  

6. Conclusions 

In this study we have extensively examined the relationship between trade openness with China 

and impact on Africa. To present this issue, we have observed that during subsequent years in 

time Chinese global integration was rising as well as Chinese involvement in developing regions. 

We have pointed to the existing problem in academic literature that Chinese involvement in 

developing regions is likely to be biased if not unjustified. Therefore, we have determined to 

analyze Chinese trade impacts on income levels in our sample of 46 Sub-Saharan African 

countries in order to overcome generalization errors related with African continent. Thus, in 

order to assess the link between Chinese trade integration in Africa and growth we have chosen 

trade openness theory and methodology to serve as our framework.  

Our initial expectations coming from theory and statistical inferences and has led us believe that 

the relationship does not exists and if exists, essentially is not direct. Essentially - lies in different 
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trading structures. Furthermore, these different trade structures being associated with different 

specialization levels, and differences in natural resources as we have identified. Thus, we have 

isolated our sample to top traders to capture such differences we expected to reveal such existing 

relationship.  

Therefore by our methodology design we aimed to measure the relationship between geographic 

component of trade and income. However, to our surprise we still did not manage to find 

significant results indicating that trade openness can cause growth. We nevertheless find relative 

significance when looking at different trade structures with top exporters being associated with 

higher growth even when controlling for conditional convergence and other factors. 

Nevertheless, we are skeptical about are results and acknowledge that even Chinese trade impact 

exists it is rather limited.  

Overall, we found that generalizations about Chinese trade impacts on growth are hardly 

applicable. Generally we do not find a significant relationship between total trade shares and 

growth. However, we agree that if there is a slight probability of an existing relationship, it is 

unlikely to be negative and is essentially embedded in differences between trade structures. This 

supports traditional trade theories.  

Additionally we find that most of the growth can be explain by institutions, yet not related with 

openness utility as some theoretical studies suggest. As well as by human capital, yet with a very 

low effect.  

Hence, the general implication of our study would be that Chinese impacts essentially are limited 

if not marginally positive. Therefore, generalizations about Chinese impacts on Africa can be 

prescribed as largely subjective.  

Finally, we acknowledge that our results cannot be validated due to the some assumptions our IV 

estimate does not meet, although theoretically expected to be a robust estimate.  
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Appendix 

Figure 1. China‟s Global GDP shares in Logs, 1978-2011. 

 

Source: UN Comtrade, author‟s representation. 

Figure 2. China‟s total merchandising global share in Logs, 1999-2009.

 

Source: UN Comtrade, author‟s representation. 

Figure 3. Chinese Trade Flows by Regions in Logs, 1999-2009. 
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Source: UN Comtrade, author‟s representation. 

Table 3a. China‟s impacts on African countries according to their comparative advantage.  

 Country Profile Countries 
Commodities, 

Sectors 

Winners 
Resource rich - Oil and Metal 

exporters 

Angola, Equatorial Guinea, 

Congo Rep. of, Sudan, 

Mauritania, Mozambique, 

South Africa, Zambia. 

Oil, iron ore, 

aluminum, copper, 

platinum. 

Mixed 
Resource rich, but oil 

importers, cotton exporters. 

Botswana, CAR, Benin, 

Burkina Faso, Mali, Togo. 
Cotton, Diamonds. 

Losers 

Oil importers, textile 

exporters and agriculture 

exporters. 

Madagascar, Mauritius, 

Burundi, Ethiopia, Rwanda, 

Uganda, Cote d‟Ivoire, 

Kenya, Malawi, Tanzania, 

Zimbabwe. 

Textile, coffee, cocoa, 

wheat, corn, beef. 

*Source: (Zafar, 2007) 
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Table 8. Correlation coefficients: GDP per capita levels and openness indicators in years 2000 to 

2010. 

Variables 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

China/GDP* -0.02 0.05 0.03 -0.03 0.00 0.04 0.04 -0.04 -0.02 -0.07 -0.09 

TT/GDP -0.05 -0.08 -0.09 -0.13 -0.10 -0.07 -0.05 -0.10 -0.09 -0.12 -0.18 

Imp/GDP 0.04 0.21 0.14 0.10 0.20 0.23 0.37 0.27 0.24 0.16 0.06 

Exp/GDP -0.14 -0.15 -0.16 -0.18 -0.18 -0.19 -0.15 -0.14 -0.12 -0.11 -0.10 

Imp/TT 0.09 0.13 0.05 0.01 0.13 0.16 0.32 0.21 0.19 0.08 0.01 

Exp/TT -0.14 -0.14 -0.15 -0.17 -0.21 -0.19 -0.18 -0.18 -0.17 -0.14 -0.12 

*Source: Chinese Statistical Yearbooks. Author‟s calculations.  

Table 11. Top Importers (China Club), summary statistics. 

Top 

Importers 
Exp/GDP GDP_PC 

GDP_PC 

AAG% 

Export 

Concentration 
TT/GDP 

Benin 0.347 741 7.92% 5 0.54 

Gambia 0.196 551 -0.91% 8 0.34 

Ghana 0.060 1319 17.63% 9 0.59 

Guinea 0.089 474 2.83% 4 0.61 

Liberia 0.340 324 5.71% 5 0.72 

Mauritania 0.079 1045 7.87% 3 1.10 

Togo 0.418 530 6.97% 7 0.72 

Average 0.22 712 6.86% 5.9 0.66 

Average/SSA - 0.31 0.85 - 1.04 

  

Table 12. Top Exporters (China Club), summary statistics.  

Top Exporters Imp/GDP GDP_PC 
GDP_PC 

AAG% 

Export 

Concentration 
TT/GDP 

Angola 0.282 4237 30.39% 1 0.85 

Chad 0.058 761 16.27% 1 0.66 

Congo, D. Rep. 0.191 199 8.64% 5 0.75 

Congo, Rep. 0.260 2970 11.21% 1 1.11 
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Eq. Guinea 0.041 20703 24.11% 1 1.08 

Gabon 0.073 8768 7.89% 2 0.88 

Mauritania 0.269 1045 7.87% 3 1.11 

Namibia 0.043 4876 8.99% 10 0.86 

South Africa 0.041 7272 9.19% 83 0.48 

Sudan 0.103 1488 15.29% 1 0.33 

Zambia 0.160 1252 14.66% 4 0.77 

Average 0.14 5232 14.0% 2.9* 0.81 

Average/SSA - 2.11 2.05 - 1.27 

*Excluding South Africa. 

Table 13. Comparison between Resource Rich and China Club countries.  

IMF Classification China Club 

Oil Non-Oil SSA Exporters SSA Importers 

Angola Botswana Angola Benin 

Cameroon Cote d‟Ivoire Chad Gambia 

Chad Guinea Congo Rep., of Ghana 

Congo Rep., of Namibia Congo DRC Guinea 

Equatorial Guinea Sierra Leone Equatorial Guinea Liberia 

Gabon Zambia Gabon Mauritania 

Nigeria  Mauritania Togo 

Sudan  Namibia  

  South Africa  

  Sudan  

  Zambia  

*Countries in bold coincide with IMF classification.  

Table 14. Gravity Modeling Variable and Source description. 

Variable Abreviation Explanation Data Source 

Ti 
Actual Trade Shares with 

China 
Chinese Statistical Yearbooks. 

T^i 

IV – instrumental variable, 

predicted trade shares from 

Gravity Equation (2g). 

- 

T^^i Predicted 2SLS values from - 
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(eq. 3g). 

AREAij 
Total land area in sq. 

kilometers 

World Bank, Development 

Indicators, Official Website. 

POPij Total population 
World Bank, Development 

Indicators, Official Website. 

Dij 
Great Circle Distance between 

China and SSA county in km. 

CEPII- Centre d'Etudes 

Prospectives et d'Informations 

Internationales, Website. 

Li 

Bi-nary variable, 1-

Landlocked, 0-has access to 

sea/ocean. 

CIA Factbook website. 

Ii Bi-nary, 1-Island, 0-not island. CIA Factbook website. 

Ei Distance to Equator in km. CIA Factbook website. 
 

Table 15. Growth Modeling Variable and Source description.  

Variable Abreviation Explanation Data Source 

Independent Variable – Growth Levels 

Y 

GDP per capita levels in PPP 

USD (GDPi/POPi) - gross 

domestic product divided by 

midyear population. GDP 

World Bank, Development 

Indicators, Official Website. 

Explanatory Variable – Openness to Trade with China 

 
Total Trade with China 

relative to GDP 

Chinese Official Statistical 

YearBooks, 1983-2011. 

Control Variables 

INV 
Gross Capital Formation as a 

share of GDP 

World Bank, Development 

Indicators, Official Website. 

POP Total Country Population 
World Bank, Development 

Indicators, Official Website. 

BASE 
Base Year GDP per capita 

(1970). 

World Bank, Development 

Indicators, Official Website. 

SPEC 

Number of commodities 

consiting 75% of export 

basket. 

World Bank, Development 

Indicators, Official Website. 

Control Variables  – Augmented Endogenous Growth Model 

http://en.wikipedia.org/wiki/Centre_d%27Etudes_Prospectives_et_d%27Informations_Internationales
http://en.wikipedia.org/wiki/Centre_d%27Etudes_Prospectives_et_d%27Informations_Internationales
http://en.wikipedia.org/wiki/Centre_d%27Etudes_Prospectives_et_d%27Informations_Internationales
http://en.wikipedia.org/wiki/Centre_d%27Etudes_Prospectives_et_d%27Informations_Internationales
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HC 

Primary School Completion 

rate - the number of students 

per year who finish their 

primary education as a 

percentage of those enrolled 

for year 1970. 

 

World Bank, Development 

Indicators, Official Website. 

INST 

Institutional quality 

(Government 

Effectiveness/Performance). 

World Bank, Worldwide 

Governance Indicators 

Project, Official Website. 

TOT 

Net barter terms of trade index 

is export unit value insexes to 

the import unit value indexes, 

relative to the base year 2000. 

Based on UNCTAD data. 

World Bank, Development 

Indicators, Official Website. 

Dummies 

TopExp 
Top exporters from SSA to 

China. 

Chinese oficial Statistical 

Yearbooks. Author‟s 

Calculations. 

TopImp 
Top importers from SSA to 

China. 

Chinese oficial Statistical 

Yearbooks. Author‟s 

Calculations. 

 

Table 16. Predicted Trade Shares and Actual Shares.  

Country 
China/GDP, 

actual 

China/GDP, 

predicted 

Difference 

from 

actual 

Angola 0.307 0.129 0.178 

Benin 0.366 0.077 0.289 

Botswana 0.028 0.050 -0.021 
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Burkina Faso 0.019 0.033 -0.013 

Burundi 0.018 0.018 0.000 

Cameroon 0.045 0.098 -0.053 

Cape Verde 0.021 0.028 -0.008 

Central Africa 0.024 0.044 -0.019 

Chad 0.094 0.046 0.048 

Comoros 0.025 0.019 0.006 

Congo DR 0.228 0.127 0.100 

Congo 0.289 0.109 0.181 

Core d‟lvoire 0.029 0.094 -0.065 

Equatorial Guinea 0.073 0.071 0.001 

Eritrea 0.019 0.064 -0.046 

Ethiopia 0.056 0.032 0.024 

Gabon 0.089 0.114 -0.025 

Gambia 0.212 0.053 0.159 

Ghana 0.064 0.083 -0.019 

Guinea 0.101 0.096 0.004 

Guinea-Bissau 0.016 0.069 -0.053 

Kenya 0.057 0.086 -0.029 

Lesotho 0.029 0.024 0.005 

Liberia 0.342 0.085 0.257 

Madagascar 0.057 0.055 0.002 

Malawi 0.021 0.024 -0.003 

Mali 0.032 0.048 -0.016 

Mauritius 0.346 0.149 0.197 

Mozambique 0.042 0.018 0.024 

Namibia 0.076 0.110 -0.035 

Niger 0.064 0.151 -0.087 

Nigeria 0.050 0.047 0.004 

Rwanda 0.034 0.094 -0.060 

SaoTomé&Principé 0.016 0.018 -0.002 
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Senegal 0.010 0.021 -0.011 

Seychelles 0.043 0.088 -0.045 

Sierra Leone 0.015 0.017 -0.001 

South Africa 0.057 0.076 -0.019 

Sudan 0.071 0.122 -0.051 

Swaziland 0.133 0.118 0.015 

Tanzania 0.009 0.022 -0.014 

Togo 0.072 0.096 -0.023 

Uganda 0.437 0.068 0.369 

Zambia 0.017 0.025 -0.009 

Zimbabwe 0.178 0.042 0.137 

Table 19. Regression results: Equations 1-2. 

 (1a) (1b) (1c) (2a) (2b) (2c) 

Constant 10.7*** 9.8*** 12.1*** 10.7*** 9.8*** 12.1*** 

China/GDP .23 -.06 .40 .29 .06 .43* 

POP -.30*** -.28*** -.34*** -.25** -.22** -.28*** 

BASE .55** .44* .48* .28 .20 .26 

INV 44 .24 .38 .36 .17 .30 

HC1    .01** .01* .01* 

PRIM       

INST       

ExpClub  .77**   .72**  

ImpClub   -.80**   -.70* 

N 46 46 46 46 46 46 

R
2 

.34 .41 .41 .40 .46 .45 

MSE .90 .86 .86 .87 .83 .84 

*** Significance at the 1% level; ** significance at 5% level; * significance at 10% level.  

◊Significant IV specifications in Bold. 
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Table 20. Regression results: Equations 3-4. 

 (3a) (3b) (3c) (4a) (4b) (4c) 

Constant 12.4*** 11.6*** 13.4*** 11.4*** 10.3*** 12.6*** 

China/GDP .36 .13 .49** .31 .02 .44* 

POP -.29*** -.28*** -.33*** -.22** -.19** -.26*** 

BASE .13 .01 .11 .11 .03 .1 

INV .35 .15 .30 .06 .22 .004 

HC1 .01* .01** .01* .01 .01 .01 

PRIM .02 .02** .01 .02 .003 40
-5 

INST    .57*** .66*** .60*** 

ExpClub  .78**   .93***  

ImpClub   .67*   -.71** 

N 46 46 46 46 46 46 

R
2 

.43 .50 .49 .53 .61 .57 

MSE .855 .81 .83 .79 .72 .76 

*** Significance at the 1% level; ** significance at 5% level; * significance at 10% level. 

◊Significant IV specifications in Bold. 

 

  

 


