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Abstract

In the last decade China’s trade with Africa imsed faster than its overall foreign trade. Thisepa
focuses on the role of real exchange rates ingtiaith. A “bilateral real exchange rate” augmented
trade gravity model applied to China’s trade withAffrican countries over the period 2000 to 2011
shows that the real appreciation of most Africarrencies relative to the renminbi favoured China’s
exports to these countries, but had no impact ana&himports from Africa. This real appreciatioh o
African currencies is explained by three main fesctd) the decision to peg them to other currencies
(in particular to the euro), 2) the amount of exmdrraw materials from African countries, and 3¢ t
amount of financial assistance from internatior@ats including China. Thus, a kind of detrimental
sequence exists in Africa’s relationship with Chi@hina’s imports of raw materials and its economic
cooperation are among the factors explaining thgrempation of African real exchange rates, which
itself stimulates China’s exports of manufacturembds, and so restricts Africa’s own industrial
development.
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1. Introduction

Since the “open door” policy launched in 1978, @himas made big efforts around the
world to secure the raw materials needed to sugfinigh growth rate and to diversify its
exports. This effort accelerated from 1999 whem@ladopted the “go out” policy. As part of
this policy, China turned to Africa following thérdt China/Africa Cooperation Forunn
2000. Since then China’s trade with Africa hasnstiBed: beginning at a very low level, it
has increased at a higher rate than that of Chitoé& trade. The rapid growth of China’s
imports from Africa is an immediate source of eaoigrowth for Africa; however in the
long term, since China’s imports are accompanie@ logarly equivalent amount of exports
of manufactured products, China’s trade with Afniceountries may prevent them from
diversifying their own production towards manufaetligoods.

In the last decade, on average the renminbi degiegtin real terms relative to the
currencies of African countries, while on the cangrit strongly appreciated relative to those
of its main trade partnétsThe few recent econometric analyses of China¢aftrade have
focused on the role of China’s direct investmentéirica (e.g. Biggeri & Sanfilippo, 2010),
or on the quality of African governance (e.g. Dea@ve et al, 2012); no paper, to our
knowledge, has analysed the impact of real exchaatgs on trade between China and
Africa, even though China’s exchange rate policg Ipdayed a key role in the overall

development of its exports (see Garcia-Herrero &vK@¢2008) for a literature review).

This paper focuses first on the role played bytifegeral real exchange rates between
China and African countries in the growth of thkilateral trade. In order to separate the
effects of China’s actions from the effects of 8#m and international actions, we also
analyse the determinants of the specific chang#seimeal bilateral exchange rates of African

countries relative t€hina.

To investigate the determinants of China’s tradi Wifrica, we add the bilateral real
exchange rates to the traditional factors of trptles those specifically identified by the
literature on China/Africa trade, such as Chinaésdnomic cooperation”, China’s direct
investments and African governance. By using threepdata from 49 African countries over

the period 2000 to 2011, the econometric invesbgashows that China’'s exports of

' Previous studies have assessed the merits andimiksina’s move to Africa (See Goldstesh al, 2006;
Kaplinskyet al, 2009; Wang, 2007; Zafar, 2007; Asche et al. 2808 Pilling, 2009 etc.).

2 No African country is among China’s main tradetpers.
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manufactured goods to Africa, contrary to its intpoof raw materials, are significantly
influenced by the real bilateral exchange ratese fidal appreciation of African currencies

stimulates China’s exports of manufactured goods.

Then the reasons for the appreciation of the rgehange rates of many African
currencies relative to the renminbi are identifi€tiese reasons are firstly the exchange rate
regimes chosen by African countries (generally @)p@nd secondly their big natural
resources (particularly oil and metal), (potenyidtading to “Dutch disease” (Collier and
Gunning, 1999)). However we might assume that Chafso contributes to the real
appreciation of African currencies. China does thyskeeping its currency undervalued,
peggedde factoto the dollar, by its big demand for oil and otmetural resources from
Africa and by its financial inflows. The econometimvestigation based on cross-country data
from 49 African countries, as well as a panel sanfpdm these countries over the period
2000 to 2011, does not reject these hypothesesniaBGhbig demand for raw materials and

economic cooperation with Africa contribute to tkal appreciation of African currencies.

So it seems that a kind of detrimental sequencstexor Africa’s relationship with
China: China’s imports of raw materials and it&kéd economic cooperation are factors in the
appreciation of African real exchange rates, tpigraciation itself stimulates China’s exports

of manufactured goods and restricts African indaktliversification.

The rest of this paper is organized as followsti8e@ compares the changes in trade
to the real exchange rates between China and Afrezauntries. Section 3 studies the
relationship between real exchange rates and Gkfimzd trade. Section 4 focuses on the
determinants of real exchange rates. Economic afiticpl implications are offered in the

conclusion.
2. Comparison of trade and real exchange rates beegn China and Africa
The dramatic growth of China/Africa trade

According to the data dfN UNCTADstat, China’s exports to Africa increased from
US$ 5 billion in 2000 to US$ 73 billion in 2011 wian annual average growth rate of 30%,
which is much higher than that of China’s total exp (22%). China’s imports from Africa
increased from US$ 5.6 billion in 2000 to US$ 9Biion in 2011, with an annual average
growth rate of 34% versus 21% for China’s total amp (Fig. 1).

® http://unctadstat.unctad.org/



Since 2009 China has become the most importang fpadner for African countries

(13% of Africa’s exports and 12% of Africa’s impsrin 2011 (Fig.1)). For certain African

countries, China is the dominant trade partner, eioample, according to UN Comtrade,
Democratic Republic of Congo, Sudan, Mauritanial Angola export to China respectively
66%, 56 %, 45% and 39% of their total exports; Beikiritrea, and Liberia import from

China 34%, 30% and 28% of their total imports (€ab). On the contrary, Africa is still a
minor trade partner for China (only 3.8% of Chinttal exports and 5.3% of China’s total
imports in 2011 (Fig.1)).

Diversification of China’s African partners

China’s African export partners are more diversantits import partners, and both
became increasingly diverse between 2000 and 201shite of this diversification, China’s
trade with Africa remains relatively concentratda.2011 China’s exports to 22 African
countries and its imports from 10 African countriepresented 90% of its total exports to,
and imports from, the African continent. In ternferports, South Africa, Egypt and Nigeria
remain China’s three most important partners. Irl120Angola, Cameroon, Senegal,
Mozambique, Democratic Republic of Congo and EqueltdGuinea became significant
export partners for China. As regards China’s ingdBouth Africa, Angola and Sudan are
the three most important partners. In 2011, Zamhih Democratic Republic of Congo were
among the significant Chinese import partners; Buarlaso, Malawi, Gambia, Eritrea, Cape
Verde and Sao Tome & Principe became new partfteappears that China has difficulty in
gaining access to the principal oil-producing Suafw8an countries which export to
developed countries. China trades more intensiwgtly Sub-Saharan African countries than

with North African ones because of the nature fritports.
Nature of exported and imported goods

Always according taJN UNCTADstat,China’s imports from Africa are dominated by
raw materials (94% of the total in 2011), principgbetroleum (64%) and ores & metal
(26%). China’s exports to Africa are dominated bgnorfactured goods (93% of the total in
2011), principally machinery and transport equipméf8%), followed by textiles and
clothing (13%). The structure of trade between @hand Africa corresponds closely to the

conventional trade model of comparative advantage.



The changes in China’s real effective exchangeneltgive to African currencies

We now consider the development of China’s tradk Africa and the changes in the
real exchange rate between China and African cimshtSince 1980, China has practiced a
very active exchange rate policy, which was marg big real depreciation relative to its
main trade partners from 1980 to 1993, and, onamesra real appreciation from 1994 to
2011 (see Guillaumont Jeanneney & Hua, 2011). Hewen the last decade, the change in
the Chinese real effective exchange rate relabvéhé currencies of African countries has
been different from that relative to the currencefsthe rest of the world. After an
appreciation in 2001 of 2.8% relative to Africanrremcies and 4.3% relative to its main trade
partners’ currencies in the rest of the world, @enese real effective exchange rate relative
to African countries depreciated more strongly thatative to the rest of the world
(respectively by 27% and 12% over the period 2@02005)°. Then, from 2006 to 2011, the
Chinese real effective exchange rate relative ticAh countries depreciated by a further 6%
while that relative to the rest of the world appaged by 22%. Consequently, during the total
period of our analysis, from 2000 to 2011, the rmundepreciated by 29% relative to
African trade partners in real terms, while it agpated by 13% relative to the rest of the
world. Conversely, on average, African currencigpraciated in real terms by 42% relative
to the renminbi, and by 51% for the Sub-Saharafcafr countries. During the same period
the currencies of China’s main trade partners & rést of the world depreciated by 11%

relative to the renminbi (Fig. 2).
The wide diversity of African bilateral exchangées

The changes in the real effective exchange ra@haia relative to Africa hide a wide
diversity in the changes in real bilateral excharages (Fig. 3). The currencies of 35 African

countries appreciated in real terms relative to tieminbi, while those of 16 African

* The real exchange rates, bilateral or effective calculated using consumer prices (which areimddafrom
International Financial StatisticdMF) which are the only data available for allrién countries.

® Real effective exchange rates are averages obilagéral exchange rates. They may be calculagesiss main
trade partners of China or only versus African dgas. If calculated with reference to main tradetpers the
bilateral exchange rates are weighted by the stfa@hina’s exports to and imports from each trademner in
its total exports and imports with regards to i@immpartners; if calculated with reference to Adriccountries
they are weighted by the share of China’s exportntd imports from African countries in the tothitse exports

and imports with Africa.



countries depreciatétthe two extreme annual variations are the rearemigtion of the
kwanza of Angola by 10 % and the real depreciatibthe franc of Democratic Republic of
Congo by 6%. It is worth noting that the countrdsich experienced an appreciation of their
real exchange rates relative to China are all Salia@&n countries, and are the 15 African

countries which had the biggest Chinese shareenf éxports and imports in 2011 (Table 1).

It is likely that these changes in the bilateratleange rates between African countries
and China have affected China’s trade with Africaantries in different ways. This point is
reinforced by Fig 4 which represents the statiktietationship between trade and the real
bilateral exchange rates of African countries reéatto China. It shows that the real
appreciation of African currencies seems to sigaiitly increase China’s exports to Africa,
but seems to have little effect on China’s impdrtam Africa. It thus appears that the
geographical diversification of China’s exportsAfrica, contrary to its imports from Africa,

may be partially explained by the changes in tla¢ egchange rates of African countries.

3. Impact of real bilateral exchange rates on therade between China and Africa
The theoretical basis

To understand the bilateral trade between China/Adnda, it is useful to refer to
gravity models which have the advantage of takiagd transaction costs into account (see
Anderson (2011) for a literature review). Howevers also necessary to extend the model by
adding the real exchange rates in the independerdbles, as it is used in traditional trade
models to estimate aggregate trade (Goldstein &Kh&85). This extension of the model
was proposed by Bénassy-Quétéal (2003) and Kwaclet al (2007) for China’s trade with

Asian and developed countries.

According to traditional trade theory, the aggregatxport supply of a country
depends on its potential supply and the ratiosoéiport price to foreign prices for alternative
tradable goods. In the same way, the total impemiahd of a country depends on its potential
demand (measured by GDP) and the ratio of the itnpoce relative to the price of
domestically produced alternative tradable goodsthis model exporting countries are

assumed to be “price maker”, because the priceanfable goods is not the same in all

® Libya and Somalia are excluded because of noraitity of data.

7



countries due to imperfect competition. For Chinedgorts of manufactured goods this
assumption is plausible. But it is not the samedbina’s imports of raw materials (petroleum
and ore). The raw material prices are fixed onrirggonal markets and African countries are
“price takers”. The changes in the real exchangesraffect only the domestic costs of
extraction relative to the international pricesd dherefore the incitement to produce and to
export but only marginally. As Fig 2 shows, we eamsume that changes in the real exchange
rates will have a smaller impact on African expddsChina than on African imports from

China, or even no impact at all on African exports.

We add the variable of relative price between trgdcountries to the traditional
independent variables of gravity models to explalateral trade. The exports of a country i
to a country j are represented by (dvhich is symmetrical to the imports of the coyntfrom
country i, M;). Xj depends on iYand Y, (which determine the capacity of the exporting
country to produce and the potential demand ofirtifgorting country), on transaction costs

(7;), on measures facilitating tradg,() between the two countries, and on the relativeepr

of tradable goods in the two countries (expressedhe same currency), in effect their

bilateral real exchange ra€R;. ER =EN,* P /P, where EN, is the nominal bilateral

exchange rate between i and j, or the value ofctireency of country j expressed in the
currency of country i. Pis the price of goods in exporting countries aRdin importing

countries.

The bilateral trade equation can be written a®¥ad:

Xy =M = %Yieinez Eﬁ%ri'%pi}95 (1)

)

An increase inER, means that the currency of exporting country irdejates in real

terms, or conversely that the currency of importogntry j appreciates. We now have a real
bilateral exchange rate augmented trade equatiowhich the volume of exports or imports
depends on the traditional variables of a gravibdel plus real exchange rates. We apply this
model to bilateral trade between China and Africauntries. In this case jX(or M;)
represents the real exports of China i to an Africauntry j (or the imports of this African
country from China), M (or X;) represents China’s real imports from an Africanrry j (or

the exports of this African country to China); Mepresents the real GDP of Ching, Y
represents the real GDP of African country j,;EBpresents the real bilateral exchange rate
between China and an African country (an increaseesponds to a real appreciation of the



African currency versus the renminbi), represents transaction cosjs, represents trade

facilitation between China and an African country.
Econometric estimation

The estimation is made in logarithms so that:
InX =InM_=Ine +elnY +elnY +eInER +elnz, +elnp (2)
and
InM, =InX, =Ine +elInY +elInY +eInER +eliIn7, +elnp, )

Three disturbance terms (unobserved individual cedfdixed over time, temporal
effects, and error terms) are added into the egumtl and 3 in order to be estimated
empirically. The estimations with and without fixedfects and time effects are made to
compare the results. China’'s GDP is dropped dowse dime trend is included because it

does not vary between African countries and itsatfis captured by the time fixed effects.

In traditional gravity models the transaction camte generally approximated by the
distance between each pair of trading countriespur estimation they are also assumed to
depend on whether a country is landlocked or nod an the quality of institution's.
Anderson & Marcouiller (2002)) suggested that bagegnance increases transaction costs
and is detrimental to external trade; this assumptvas applied with success by De Grauwe
et al. (2012) to the trade between China and Africa. \Wethe same assumption. The actions
which facilitate trade are seen in China’s spee@nomic zones in Africa, which have the
objective of developing manufacturing activitiesAfrican countries (see Brautigam & Tang,
2011), and may reduce the imports of manufactucesig by African countries from China,
or may even permit some exports. The trade fatiditaactions are also seen in China’s
economic cooperation and direct investments incAfrias shown by Biggeri & Sanfilippo
(2010). China’s economic cooperation in Africa nigiconcerns infrastructure projects
covered by an agreement between a Chinese firmaandfrican country. This economic
cooperation has increased a lot recently with Cmoa winning 25% of World Bank

" The quality of infrastructure is also used in &agtavity models. We included in the estimatiores African
transport index (issued by the African Developm&aink), and the number of telephone lines per 100

inhabitants reported by World Baiiorld Development Indicatpbut the results are not statistically significant
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construction project bids, 50% of the contractarficed by the African Bank of Development
(see Brautigam (2011)), and all of the projectsardited by the Chinese governnfent
Economic cooperation facilitates the exports of Invaery and transport equipment needed
for the infrastructure projects. In 2010, theseostgprepresented 43% of China’s total exports
to Africa. Concerning China’s direct investmentiseyt aim to secure access to overseas
energy resources and raw materials (Asche & SahR@08; Kaplinsky & Morris, 2009;
among othersj.China’s economic cooperation is introduced in® éxport equation, and its

direct investment in African countries is introdddato the import equatiotf.

The econometric analysis of China’s exports isiadpio the panel data for 49 African
countries over the period 2000 to 2011. Libya, Samme and Principe, Somalia, and
Zimbabwe are excluded because of lack of data.pEn®d studied begins in 2000 because
that year marked the launch of the first China/@driCooperation Forum, and the beginning
of China’s exports towards four new countries (B@tsa, Lesotho, Namibia, and Swaziland).
Data is available for several African countriesyofibm 2000. As regards the econometric
analysis of China’s imports, the period of estimatis shortenedo 2003-2011, because
China published the data on foreign direct investinoaly for this period; also the sample is
reduced by 2 to 47 countries as China does nosinmneBurkina Faso and Swaziland. The
sample is unbalanced, with some countries havingembservations than others for some
variables. The means and standard deviations o¥dhables are provided in Table 2, and
their definitions and sources are given in Apperidix

8 China’s foreign economic cooperation is not anwautl foreign direct investment (OFDI) activity, laese
Chinese contractors neither risk their own equiégital nor control any foreign affiliate (World Barn2008). It

is an agreement between a Chinese contractor amostagovernment which assigns to the contractor the
responsibility to undertake a project and to sed¢heerequired capital against the management rightsthe
resulting profits for a pre-determined period beftransferring the rights to the host governmetie{@get al,
2012).

° In the literature it is argued that regional tradgeements may have an impact on trade (e.g. 1€a&@04).
We estimated the effects of five African trade agnents and the African trade agreements with Eamope
countries and the United-States, which might cutbn@Africa trade. But the results are not statty
significant and are not reported in the table sfilts.

%t might be possible that China’s direct investnseiticrease its exports to African countries and tts
economic cooperation increases China’'s imports. Nalee tested this assumption, but the results ate no

statistically significant.
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Three econometric methods of panel data analysigaplied to control unobservable
individual heterogeneity (Wooldridge, 2002; Hsiao, 2003; Baltagi, 2005)eTtxed effects
model uses within estimator, and deals with indiaid specific effects across African
countries by including a dummy variable for eachrdoy, but has the weakness that the time
invariant independent variables (such as distamdamallocked countries) are lost from the
estimation. The random effects model permits kegpire time-invariant variables in the
independent variables. Since it captures the iddadi heterogeneity in error terms, it creates a
strong assumption, contrary to the fixed effectsnedor, that individual effects are not
correlated to the independent variables. The Hanshaglor (1981) estimator overcomes
these drawbacks by instrumenting the endogenousles in a random effects model. In the
present estimation, several variables are suspéatbd endogenous: real bilateral exchange
rate, real GDP of African countries, China’s ecomuoooperation, and direct investments,

but not the governance of African countries, diseaftom China, or landlocked countries.
Econometric tests and results

Before making the econometric regressions of theatons, we need to know if the
variables are stationary at an absolute level adatallacious results. Levin-Lin-Chu (2002)
and Im-Pesaran-Shin (2003) panel data unit-roté tae thus applied in which time trend and
panel-specific means (fixed effects) options aedughe variables are lagged one period. The
mean of the series across panels is subtractedtfrerseries to mitigate the impact of cross-
sectional dependence (Levin, Lin, and Chu, 2008 flesults reported in appendix 3 allow
us to reject the null hypothesis that all the pseeintain a unit root. Thus, we can accept the
alternative hypothesis that the variables are ataty at an absolute level. Therefore the

estimations of the equations are not spurious

The econometric results of the three methods @asepted in Table 3, successively for
China’s exports and China’s imports. The resultshefthree econometric methods are very
similar. The comments are focused on the resulthe@fHausman-Taylor model with time-
fixed and country-fixed effects. Concerning the @xp equation, it appears that the gravity

1 The results of the Breusch-Pagan Lagrange MwtigliM) test (p=0.0000) show the presence of irdiieil
specific effects across African countries.

12 Thus, we cannot use vector error correction mtmeapture the dynamic effects of real exchangesrafo try
to capture the last, we introduced real exchangelagged one period, but it is insignificant ihedtimations.

The results are not reported in the tables.
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variables are statistically significant and confdorthe expected results. A 1% increase in an
African country’'s GDP leads to an increase in Clirexports to this country of 0.86%
Good governance of African countries has a posigéffect on China’s exports. China’s
economic cooperation in Africa promotes its expoFtse special economic zones created by
China in Africa in order to transmit its experiene@d to help African countries to develop
their industries, decrease its exports to Afridae Tact of being landlocked African countries
decreases China’s exports. The distance sepafahimga and African countries has a negative
sign, but is not statistically significant. Thisstiince is probably not significant, because as
the present estimations are only focused on tladpdl trade between China and Africa, the
differences in distance between the various Africanntries and China are small. The
dummy variable for landlocked countries captures riglative higher cost of transport and

communication for these countries.

As expected, the real appreciation of the Africarrencies exerts a positive effect on
China’s exports with the estimated coefficient &®D(column 6). Not only is this coefficient
significant, but also the elasticity value showattthe results are economically relevant.
During the period 2000 to 2011, thanks to a regrepation of African currencies of 4.2%
per year on average, China’s exports to Africagased by 1.2% (4.2%%*0.29) per year on
average. For the countries which experienced tlggesi appreciation and the strongest
depreciation of their real exchange rates relatv€hina, the impact is more pronounced but
different. For example, during this period the rappreciation of Angola’s currency of 10%
per year on average stimulated an increase in Arggdmports from China by 2.9%
(10%*0.29) per year, while the real depreciationtlod franc of Democratic Republic of
Congo of 6% per year on average decreases its imfram China by 1.7% (6%%*0.29).
China’s import§* are positively influenced by the GDP of Africanuatries, China’s direct
investments, and the special economic zones crdptedhina in African countries. China
imports more from African countries which have lgaernance, as shown in De Grauste
al. (2012), either because China faces difficultre®uying oil and minerals from the main
producers which are traditional partners of devetbgountries, or because the African

3 The results of Hausman test (p=0.8488) do nomaligecting the null hypothesis: difference in diméénts of
fixed effects and random effects are not systematie results for time-fixed effect (p=0.0000) shthat the
null hypothesis (all years coefficients are joirglyual to zero) can be rejected.

* The results of Hausman test (p=0.0017) and timedfieffect test (p=0.0145) show that the null hizesis

can be rejected.
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countries rich in natural resources tend to hawek di@/ernance. Finally, the real exchange
rate (its coefficient is normally negative) does mave a significant impact on Chinese
imports, contrary to exports. This result was exp@bdecause Chinese imports from African

countries are almost exclusively raw materials.
4. Determinants of real bilateral exchange rates b&een African countries and China
Theoretical basis

We now look at the real appreciation of most Afnicaurrencies relative to the
renminbi described previously. Since the pioneebagk by Edwards (1989) a large numbers
of papers have been published about the determsinaintreal effective exchange rate.
Sebastian Edwards made a distinction between thg tan factors which determine an
equilibrium exchange rate, and the short run factehich lead to a movement from the
equilibrium exchange rate. The long-run factordemfcalled the “fundamentals”, are the
relative level of GDP per capita (due to the BadaSamuelson effect), and the structural
determinants of the balance of payments, notaldyitkernational terms of trade and the
financial balance. It has been widely documentadl &im increase in external resources due to
a big expansion of exports of raw materials, oneif capital inflows, can induce an increase
in the demand for non-tradable goods (which careimported), thus leading to a real
appreciation of the exchange rate. The short-rutofa are the macroeconomic policies,

principally the nominal exchange rate policy andhdstic or foreign monetary shocks.

The real exchange rates of African countries natato China depend on the same
factors as relative tthe rest of the world, but also on the exchange palicies chosen by
African countries (see Appendix 2), and that chdsghina, and even those practiced in the
United-States and the euro countries. It is working that many African countries have
pegged their currency to the euro (without devaguwdaring the last decade). The renminbi is
de factopegged to the dollar (with the hard pegging peritsden 2000 to 2004, and since
then some revaluations). The euro appreciatediveltd the dollar by 35% during the hard
pegging periods of the RMB which was maintainedtlstaelative to the US $ (8.28 yuans/$)
and it continued to appreciate in the second pdrimd 2005 to 2011, but at a less level than
the renminbi appreciation. In total, the Euro apjaed by 51% over the period 2000 to
2011; and during the same period the renminbi aymaesd only by 28% relative to the dollar
(figure 5).
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The countries which peg their currency to the eare Cape Verde and fifteen
African countries of the Franc Zone; these are @wmmoros, and the fourteen African
countries belonging to either the West African Emoic and Monetary Union (WAEMU)
(Benin, Burkina Faso, Cote d’lvoire, Guinea Bissklali, Niger, Senegal, & Togo), or the
Central African Economic and Monetary Community @A) (Cameroon, Central African
Republic, Chad, Republic of the Congo, Gabon, & &qgual Guinea). All these countries,
which have met a relative stable inflation, havepezienced a real appreciation of their

exchange rates relative to China (Fig. 3).

For the countries which peg their currency to tb#ad, only the Djiboutian franc is
hardly pegged to the US dollar. Other countries theg currencies to the US dollar only for
several years, sometimes in order to control thh domestic inflation. It was the case loét
Angolan Kwanzgegging to the US dollar during the period frond2@ 2009, lte Egyptian
Poundduring the period from 1992 to 2002, the Eritreaacka since 2002 and the Gambian
Dalasi during the 2004-2006 h& MoroccanDirhamis pegged to the US dollar since 2005.
All these countries experienced a small real degtiea or stability except for Angola and
Eritrea which met big appreciations. In the cadethe three countries (Lesotho, Swaziland
and Namibia) which peg their currencies to the rah8outh Africa (whose rate of exchange

versus the dollar is floating and relatively staptbeir currencies appreciated moderately.

Finally for those countries which have adopted anaged floating or crawling peg
during all the studied period, the real bilaterakclenge rates relative t€hina have
depreciated or have been stable. There are somgtes — Democratic Republic of Congo,
Angola and Zimbabwe (which have experienced hyflatian, due to inflationary fiscal and
monetary policiesf, Nigeria, Sudan, and Zambia which have sufferesnfithe “Dutch

disease” phenomenon and significant inflation egieso(see below).

Thus, into the variables which explain the bilateeal exchange rates of African
currencies relative to the renminbi, we introdue® tdummy variables of exchange rate
regimes, respectively representing the currencegged to the euro, and the currencies
pegged to the US dollar or the South African rahlde residual category is composed of

managed floating or crawling pegs (see llzekial, 2011 and Appendix 2). To capture

!> Cape Verde since 1998 and Sao Tome & Principe €009 have signed an agreement with Portugal which
strengthens the parity of their currency againstehro.

18 Zimbabwe is excluded because of lack of data.
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possible effects of exogenous exchange rate vamgfrom the US dollar against the elito,
two variables are added: on the one hand the nbmwchange rate of the euro relative to the
US dollar as its variations may influence the nahiilateral exchange rate between African
currencies and the renminbi whatever the exchaegiene of the African Countries is; on the
other hand an euro appreciation dummy variable dwis the product of the euro pegging
dummy variable multiplied by a dummy variable equabne for the 2003-2008 period of the
euro appreciation relative to the dollar in nomiteins) in order to capture the specific effect
on the currencies pegged to the euro. Finallyrideoto check if the large real exchange rate
variations shown in Figure 4 are largely driventbg inflation differentials or the exchange
rate regimes chosen by African countries, we adtlimmy variable for African countries

which are equal to 1 if the countries met hypesitidin® and zero for the rest.

The other variables are the traditionssused to explain real exchange rate changes.
Many African countries are large exporters of ravatenals, what is a factor of real
appreciation and potentially of a “Dutch diseasdiepomenon, i.e. an appreciation
detrimental to the exports of manufactured goodss Feems the case (see Fig. 3) for the
currencies of Angola, Sudan, Nigeria, Equatoriain@a, Republic of Congo, and Gabon
(listed by decreasing level of real appreciatiovhjch are the main Sub-Saharan African oil
exporters, as well as Zambia which exports copper @balt. Two countries have been
affected less, Botswana which exports ores (notdidijnonds), and Mauritania which exports
iron ore. An exception is Algeria whose real exdemnate appreciated from 2000 to 2008,
but then depreciated by 13% from 2008 to 2011, tduke nominal depreciation of 19% of
the Algerian dinar versus the renminbi. Two vamghbiay capture the effect of raw material
exports on real exchange rates: a dummy variaplesenting the exporting countries of oils
and metals (a volume effect), and the internatioeahs of trade (a price effect). Aid flows

are another source of real apprecidtiofio separate the specific effects of China’s petic

"We are grateful to the referee for the suggestion.

18 After simulations, the countries are considereduftering from hyperinflation when their annual
inflation is superior to 110% per year, which ie threshold from which the dummy variable becomes
statistically significant. It concerns Democra®epublic Congo and Angola for 2000 and 2001.

19 Private inflows are less likely to cause a regirapiation as they are generally compensated by
imports and implicated in tradable activities, vehélid finances more the demand for domestic goods.

Foreign direct investments appear insignificariun estimation.
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we make a difference between the activities of &sireconomic cooperatiGhand the
official development aid (ODA) of the main interiatal donoré' (the 23 DAC industrial
countries, the multilateral institutions, and ttern-DAC countri€€). Finally the Balassa-
Samuelson effect is captured by the ratio of pgitaareal GDP of each African country

relative to China in log form.
Econometric estimations

The impact of the above factors on real exghaiates can be modeled in logarithms
as following:
INER =3, +a D€, +a,06, +aDb€ + aNBE+aINE +3,INCEEC+a INODA+OIL +a,InTOT+3,InY K, @)

Where ER represents the real bilateral exchangs i African countries relative to
China; a rise of the indicator means an appreciadsidhe exchange rate of African countries.
D€ and D$ are two dummy variables with values egod when the currencies are pegged
on the one hand to the euro, on the other hanketaollar or the South-African rand, and O
for the others. D$€ is the dummy variable of thebeappreciation relative to the dollar, which
is the product of the euro pegging variable mukghlby the dummy variable of the euro
nominal appreciation versus the dollar (equal te dnappreciation and zero for the rest).
NR$€ is nominal exchange rate of the euro versegitilar (a rise means the appreciation of
the euro relative to the dollar); INF is inflatidmmmy variable for African countries and for
the years (equal to one if high inflation and zkmothe rest). CEC is the amount of China’s
economic cooperationn constant terms. ODA is the official developmeait of all
international donors in constant terms. OIL is andwy variable with value equal to 1 for oil
and metal producers. TOT is international termgade for African countries. YK is the ratio
of real GDP per capita of African countries relatio China in log form. The signs of all

variables are expected to be positive.

As all the variables are expressed in logarithmsepi for dummy variables, the
coefficients of the non-dummy variables represhatdlasticity of the real exchange rate for

20 China has economic cooperation in all African coest but concentrates its activities in raw maileri
producers such as Angola, Algeria, Equatorial Gaiirdigeria and Sudan etc. In 2011, these four cmant
received more than a half total economic coopanaticAfrica.

%I However the two concepts are not identical as &£lies not participate in OECD and DAC (Development
Assistance Committee). For a definition of Chirat®nomic cooperation see above the text and note 8.

#2 China is not among the 22 non-DAC countries.
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these variables. The econometric tests and methoglsthe same as previously. As all
variables are stationary at an absolute level égmeendix 3 for the unit root results), the
estimations of equation 4 are pertinent. Threeudisince terms (time-fixed and countries-
fixed effects and error terms) are added as prelyoThe presence of individual effects is
particularly relevant, because the levels of thed exchange rates are not comparable from
one country to another, since the base year (26a@0)correspond to a bigger or smaller
overvaluation or undervaluation depending on thentry. The random and the Hausman-
Taylor models of estimation are preferred to thedi effects because they permit retention of

the “peg to euro” and oil and metal dummy varialslech do not vary with time.

Another way to take different levels of overvaloatior undervaluation into account is
to estimate a cross-country regression for the gdan the log of the real bilateral rate for
2000 to 2011 against the changes in the logs aigef trade, of African GDP per capita
relative to China, of China’s economic cooperatiand of ODA from all international
donors, as well as the dummy variables of exchaateregimes, of high inflation countries

and oil and metal producefs.

Table 4 shows that the results of three kinds t¢inedgion (fixed effects, random
effects and Hausman Taylor models) are very simifancerning the panel data estimation
all variables are significant except for the raifdGDP per capita of African countries relative
to China when time fixed effect is taken into agtoT’he Balassa-Samuelson effect seems to
be captured by the time fixed effect as the reéa@DP per capita is statistically significant
when time fixed effect is not included in the esttrans. The real appreciation of African
currencies is effectively explained by the excharaje regimes that African countries have

chosen, and by the flows of foreign currenciesdptally “Dutch disease” phenomenon).

Pegged African currencies to the euro or to théad@xperience a real appreciation
against the renminbi contrary to floating currescithe appreciation is almost three times
higher for the euro pegged currencies than foiBedollar and South African rand pegged
currencies (according to the positive coefficieotshe dummies D€ and D$, i.e. 0.22 and
0.08 respectively). This appreciation is globatigreased during the period when the euro is
appreciating versus the dollar (positive coeffitiehNR$€); it is even more important for the
African countries which peg their currencies to theo; these countries suffer specifically
from the appreciation of this currency (with a piesi coefficient of the dummy D$€ of 0.11).

23 We thank Professor Michael Bleaney for the suggest
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The coefficients for the oil metal dummy variabfer the terms of trade, for aid from
industrial countries, and for China’s economic caragion activities are also all positive as
expected. The elasticity of the real exchange ddtéfrican countries to the aid from
international donors is 0.04, which is higher thdrat relative to China’s economic
cooperation at 0.02. Both are moderate. Howevearesithe rate of growth of China’s
economic cooperation is high (on average 36% par,y&ee table 2), the impact of this
variable is economically significant. On averagan@ls cooperation increases African real
exchange rates by 0.72% (36%%*0.02) per year, i2%8ver the period 2000 to 2011, thus
explaining 20% (8.2/42) of the 42% real appreciation of Africarrremcies. The impact is
much higher for the countries which receive thegbgl amounts of China’s economic
cooperation. This is the case for Angola where &€kirconomic cooperation has increased
on average by 123% per year, which has stimuldteddal exchange rate to increase by 2.46
% (123%*0.02) per year, i.e. 30.6% over the perkfiD0 to 2011. China’s economic
cooperation accounted for 20.4% (30.6/150) of t6@% real appreciation of the Angolan

Kwanza relative to the renminbi.

As regards the results of the cross-country ddtahe variables, except for the oil
dummy variable and the ratio of the GDP per capitAfrican countries relative to China, are

statistically significant. The results are similarthose for the panel data.
5. Conclusion

This study contributes to the literature by estingathe role of bilateral real exchange
rates in China/Africa trade, and the determinaftihese real exchange rates over the period
2000 to 2011.

The study shows that the bilateral real exchangesrbetween China and African
countries have a significant impact on China’s etgto these countries. It also shows that
China’s financial assistance (economic cooperationAfrican countries tends to favour its
exports, which are on the contrary slowed down h®y gpecial economic zones created by
China in Africa. As is the case for other countri€hina tends to export its manufactured
goods to those African countries which have lowangaction costs. However, China tends to
import from those countries which have bad govereamnd receive China’s direct

investments. These imports are not affected byillageral real exchange rates.
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The study also suggests that the real appreciafidirican currencies relative to the
renminbi can be explained by the pegging of somdc&fh currencies to major world
currencies (in particular to the euro, which is madued relative to the renminbi), by the
amount of exports of raw materials (oil and methai),the favourable international terms of
trade of African countries, by the amounts of ficiahassistance from international donors
and from China as well as the difference of proghigt between African countries and
China.

The African countries which are abundantly endowti natural resources, notably
oil and ore in Sub-Saharan Africa, have profitemhfra strong growth in their exports of these
products to China. In Africa Chinese economic coafen has improved the infrastructure.
Both raw material exports and Chinese economic eatipn are certainly immediate sources
of economic growth for Africa. However in the loteym, they may become a disadvantage
for African countries when they want to diversityeir production towards manufactured
goods. Raw material exports and Chinese economiperation contribute to the real
appreciation of African currencies relative to teaminbi, which increases China’s exports of
manufactured goods competing with domestic prodacti

These conclusions have significant political imations for some African countries,
as we have seen that diverse are the evolutioiseoAfrican bilateral real exchange rates
relative to China. Firstly, many Sub-Saharan Adnicountries peg their currency to the euro,
which is historically justified by their strong comercial and financial relationships with
Europe, and by the agreements with France in #mdwork of the Franc Zone. But as China
de factopegs the renminbi to the US dollar (in spite aheaevaluation of its currency versus
the US dollar), and as the dollar is undervaluddtixe to the euro, these African countries
are handicapped when competing against China’s faetumed goods. It is also the case but
in a lesser extent for countries pegging their ency to the US dollar. The world financial
equilibrium and the relative position of the maunrrencies (dollar, euro, renminbi) are very
important for the development of African countriédowever, Africa is marginalized in
international forums. With the exception of Soutflida (whose level of development is not
representative of the other Sub-Saharan Africanntt@s, and whose currency has not
appreciated much versus the renminbi during the daesade), African countries do not
participate in the G20, the composition of whickieg an excessive weight to industrial and
emerging nations. It would be desirable for “Ldastelopment Countries”, which are mainly
African countries, to participate more activelywnorld governance.
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Second, since foreign aid inflows are a factorurrency appreciation (and potentially
of “Dutch disease”), it is very important that thegntribute to increasing productivity,
especially in the tradable goods sector. Thisasraern for the countries which receive much
foreign aid per capita, which are generally smal-income countries, as for instance Cape
Verde, Sao Tome and Principe which respectivelgived 491 US$ and 446 US$ per capita
from international aid in 2011, as well as EquatioGuinea, Botswana and Angola in which
China’s economic cooperation represented 2501 BBBUS$ and 323 US$ per capita in the

same year.

Thirdly, a risk of overvaluation of the exchangderaimilarly exists for natural
resources exports, where responsibility lies mawih African governments. The opposite
extreme cases of Angola whose currency was peggexe tdollar for the period from 2004 to
2009 and which met real appreciation against tinennebi and of Democratic Republic of
Congo whose currency is floating and met real deatien evidence the difficulty in

combining large oil or metal exports with a fixecdtkange rate regime.
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Figure 1. The growth of China/Africa trade (Bill®tS$) and its share (%) of Chinese and

African imports anaxports
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Figure 2. China’s real effective exchange rateatirad to its main trade partners and to its

African and Sub-Saharan African (SSA) trade pastner
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Figure 3. Annual average change (%) of Africantbiial real exchange rates relative to the

renminbi, 2000-2011
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Figure 4. Relationship between real bilateral erglearates and China’s bilateral trade with

Africa, 2000-2011
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Figure 5. Evolution of the nominal exchange ratethe renminbi and the euro relative to the

Us$
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Table 1. Top 15 African countries by China’s shartheir imports and their exports, 2011

China's share in China's share in
African countries’ African countries’
imports (%) exports (%)
Benin 33.50 D. R. Congo 66.46
Eritrea 29.57 Sudan 56.1
Liberia 28.04 Mauritania 45.76
Togo 26.45 Angola 39.23
Gambia 26.23 Zambia 34.75
D. R. Congo 21.06 Congo 34.54
Madagascar 19.54 Gambia 30.14
Ghana 19.39 South Africa 18.00
Ethiopia 19.31 Central African 17.13
Angola 18.15 Equatorial Guinea 17.04
Namibia 17.92 Benin 16.31
Nigeria 16.54 Gabon 16.03
Niger 15.67 Tanzania 15.43
Tanzania 15.47 Zimbabwe 14.67
Djibouti 15.14 Rwanda 13.27

Source: UNComtrade.
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Table 2: Summary of variables

Variables Obs.| Units Means Std. | Min | Max Annual average
Dev. growth rate (%)

China’'s real bilateral 588 | Million 3800 8410 0.33| 70900 29.7

exports to  African uUS$

countries

China’s real imports 588 | Million 2700 9570 0.001 111000 | 34.4
from African countries US$
Real bilateral exchange588 | 2000=100| 114 31 36.3 262 3.89
rates between African
countries and China
Nominal exchange rate588 | 2000=100| 84.71| 14.89 68.2111.75
$/€

Real GDP of African 586 Billion 14.5 31.5 0.002 193 4.8

countries US$

Real GDP of China 588 Billion 2180 760 1200, 3550 10.6
US$

Ratio of GDP per capitab86 | 2000=100| -1.01| -3.18 2.08 6.68
of African countrieg
relative to China in log

China’s economig¢ 588 Million 179 472 0 4290 35.9
cooperation in African US$

countries

ODA of all | 539 Million 457 621 0 8550 11.7
international donors to US$

African countries

Chinese FDI in African 406 Million 86.3 233 0.008 2490 56
countries US$

Terms of trade of 600 2000=100| 112 37 21 251

African countries

African landlocked 588 0.28 0.45 0 1

countries

Distance between Chinas88 Kilometers| 10742 | 1551 7796 12958
and African countries

Governance of African 588 -0.57 0.58 -1.78 1.25
countries

Currencies pegged 10588 0.22 0.41 0 1
US$ or South-African

rand

Currencies pegged 10588 0.29 0.45 0 1
the euro

Dummy variable of 588 0.25 0.43 0 1
Euro appreciatior

relative to the dollar

High inflation dummy| 588 0.006 | 0.08 0 1
variable

Chinese SEZ in African 588 0 0.24 0 1
countries

Oil dummy variable 588 0.14 | 0.35 0 1

Source: see appendix 1.
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Table 3. Determinants of the bilateral real tradéween China and 49 African countries

2000-2011
In(China’'s real bilateral Fixed effects Random effects Hausman-Taylor
exports to African
countries)

1 2 3 4 5 6
In(Real bilateral exchange0.37** 0.28* 0.36** 0.27* 0.38** 0.29*
rates between  African(2.67) (1.82) (2.67) (1.83) (2.77) (1.93)
countries and China)
In(Real GDP of African 1.07*** 1.07*** 0.86*** 0.86*** 0.86*** 0.86***
countries) (4.73) (4.71) (6.76) (6.70) (6.82) (6.73)
In(Real GDP of China) 1.24%x* 1.33%** 1.33%**

(10.75) (15.10) (15.09)
Landlocked countries -0.75* | -0.74* -0.74* -0.75*

(-1.63) (-1.60) (-1.63) (-1.63)

In(Distance between China -0.83 -0.82 -0.73 -0.83
and African countries) (-0.58) (-0.56) (-0.51) (-0.85)
Governance of African 0.22** 0.21** 0.23** 0.23** 0.23* 0.23**
countries (2.32) (2.19) (2.55) (2.43) (2.57) (2.45)
Chinese SEZ in African-0.25** -0.26** -0.24** -0.25** -0.24* -0.26**
countries (-2.20) (-2.32) (-2.13) (-2.25) (-2.19) (-2.30)
In(China’s economig 0.23*** 0.23*** 0.23*** 0.24%*** 0.23*** 0.24***
cooperation in  African (9.56) (9.71) (10.00) (20.17) (9.96) (10.16)
countries)
Constant -44.04***| -8.10* -33.99%** | 4.43 -34.93*** | 3.27

(-14.27) | (-1.63) (-2.49) (0.32) (-2.60) (0.24)
Time-fixed effects No Yes No Yes No Yes
Country-fixed effects Yes Yes No No No No
Number of observations 580 580 580 580 580 580
Number of countries 49 49 49 49 49 49
R2 0.77 0.77 0.52 0.52
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Table 3 continued

In(China’s real importgrom
African countries)

Fixed effects

Random effects

Hausman-Taylor

7 8 9 10 11 12
In(Real bilateral exchange-0.46 -0.64 -0.45 -0.51 -0.64 -0.86
rates between African(0.76) (-1.00) (-0.84) (-0.974) | (-1.10) | (-1.42)
countries and China)
In(Real GDP of African 1.22** 1.46* 1.43%** 1.42%** 1.35%* | 1.26%**
countries) (2.22) (2.48) (6.26) (6.85) (4.28) (3.77)
In(Real GDP of China) 1.51** 0.70* 0.78**

(2.57) (1.84) (1.98)
Landlocked countries -0.47 -0.47 -0.58 -0.58

(-0.62) (-0.71) (-0.53) | (-0.49)

In(Distance between China -0.92 -0.89 -1.03 -0.88
and African countries) (-0.43) (-0.47) (-0.33) | (-0.26)
Governance of  African -0.95* -0.80* -1.19%* | -1.15%* | -1.16** | -1.08**
countries (-1.80) (-1.75) (-3.07) (-3.09) (-2.67) | (-2.43)
Chinese SEZ in African 0.58* 0.65* 0.38 0.39 0.58* 0.64**
countries (1.68) (1.89) (1.15) (1.13) (1.73) (1.92)
In(China’'s FDI in African| 0.18** 0.20** 0.19** 0.22** 0.17** | 0.19**
countries) (2.17) (2.32) (2.39) (2.64) (2.08) (2.32)
Constant -20.66 27.49 -26.24 -5.97 -24.18 | -0.38

(-1.43) (1.29) (-1.16) (-0.33) (-0.78) | (-0.01)
Time-fixed effects No Yes No Yes No Yes
Country-fixed effects Yes yes No No No No
Number of observations 399 399 399 399 399 399
Number of countries 47 47 47 47 47 47
R2 0.35 0.35 0.54 0.54

Notes. - China’s GDP is dropped when the time-figffdct is added. In Hausman-Taylor estimations,

landlocked countries, distance and governancearsidered as exogenous, while the others are taken

as endogenous.

- t-statistics corrected for heteroskedasticityth®y while procedure are reported in parentheses.
- * * and *** indicate significance at the 10%%band 1% levels of confidence, respectively.
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Table 4. Determinants of the real bilateral exclearajes of the renminbi relative to the 49

African currencies, 2000-2011

Panel data for 49 African currencies for the pe2600-2011

Cross-
country data

In(real bilateral
exchange rates)

Fixed effects

Random effects

Hausman Taylor

OLS

Currencies pegged t00.08* 0.07* 0.09** | 0.08** 0.09** 0.08** | O.19**

the dollar or the rand | (2.04) (1.84) |(2.69) (2.46) (2.47) (2.38) (2.20)

Currencies pegged 0.20*** | 0.22%** 0.20*** 0.22%** | 0.45%**

the euro (3.33) (3.70) (2.64) (3.52) (3.87)

Nominal exchange 0.40*** 0.27*** 0.28***

rate $/€ (5.20) (4.84) (4.80)

Dummy variable of| 0.14** | 0.11*** | 0.16*** | 0.11*** 0.16*** 0.11%**

Euro appreciation (6.17) (4.75) | (7.39) (4.69) (7.35) (4.73)

against the dollar

High inflation dummy| 0.22** | 0.23*** | 0.18** | 0.21*** 0.20** 0.23***

variable (2.75) (2.91) |(2.32) (2.77) (2.53) (2.91)

In(China’s economig 0.02*** | 0.02*** | 0.02** | 0.02** 0.02** 0.02* 0.06**

cooperation) (2.56) (3.12) | (2.40) (3.13) (2.29) (2.98) (2.70)

In(ODA of all | 0.04** | 0.04* | 0.03** | 0.03** 0.04*** 0.04*** | 0.10*

international donors) | (2.88) (2.96) | (2.68) (2.74) (3.17) (3.12) (1.84)

In(International terms 0.08** | 0.11** | 0.08** | 0.10** 0.08** 0.10** | 0.25*

of trade of African (2.13) (3.00) | (2.22) (2.78) (2.31) (2.83) (1.87)

countries)

Oil and metal dummy 0.17* | 0.18** 0.15* 0.18** | -0.09

variable (2.29) (2.44) (1.64) (2.29) | (-0.66)

In (ratio of GDP per 0.13*** | -0.03 0.03* -0.01 0.05* -0.01 -0.09

capita of African| (3.04) (-0.49) | (1.72) (-0.17) (2.73) (-0.23) | (-0.45)

countries relative to

China)

Constant 0.91* | 3.15%** | 1.97*** 1.69*** 3.00%** | -0.21**
(1.79) (7.31) |(5.93) (4.67) (10.78) | (-2.39)

Time-fixed effect No Yes No Yes No Yes

Country-fixed effect Yes Yes No No No No

Number of| 574 574 574 574 574 574

observations

Countries 49 49 49 49 49 49 49

R2 0.31 0.35 0.35 0.35 0.41

Notes.- Nominal exchange rate $/€ is dropped whentime-fixed effect is added. In Hausman-
Taylor estimations, currencies pegged to the doldhe South-African rand, currencies pegged ¢o th
euro, nominal exchange rate $/€, dummy of the Bppreciation relative to the dollar, terms of trade
and the oil dummy variable are considered as examgenThe others (China’s economic cooperation,
ODA of all international donors, and ratio of GD&r gapita of African countries relative to Chinalan

high inflation dummy variable) are taken as endogen

- t-statistics corrected for heteroskedasticitythiy while procedure are reported in parentheseg. *,
and *** indicate significance at the 10%, 5% and [E¥4els of confidence, respectively.
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Appendix 1: Definitions and sources of variables

Name of variables

Calculation methods

Sources

China’s real bilateral
exports to African countrie

China’s exports to African countries
divided by the import unit values of tf
last ones (2000=100)

UN Comtrade
16/N UNCTAD stat

China’s real bilateral
imports from African
countries

China’s imports from African countries
divided by the export unit values of the
last ones (2000=100)

UN Comtrade
UN UNCTAD stat

real GDP of African
countries

Nominal GDP of African countries
deflated by their deflators (2000 US$)

World Bank
World Development Indicatorg

China’s real GDP

China’s nominal GDP deflatedtby i
deflator (2000 US$)

World Bank
World Development Indicators

Real GDP per capita of
African countries

real GDP per capita of African countries
(2000 USS$)

World Bank
World Development Indicators

Real bilateral exchange
rates of African countries
versus China

Nominal bilateral exchange rate of
African countries against China deflated
by relative consumer prices between
African countries and China

IMF International Financial
Statistics

Landlocked countries

Burkina Faso, Botswana, Ce{facan
Republic, Ethiopia, Lesotho, Ma
Malawi, Niger, Rwanda, Swaziland, Chg
Uganda Zambia Zimbabwe

CEPII, Mayer, T. & Zignago, S
i(2011)
ad,

Distance

Kilometres between China and African
countries, correspond to simple distance
simple calculated by CEPII

CEPII, Mayer, T. & Zignago, S
(2011)

Governance of African
countries

Political stability in African countries
calculated by Kaufmanet al (2010)

World Bank

ODA of all international
donors to African countrie

ODA of DAC countries, multinationals
sand non DAC countries to African
countries deflated by the import unit valy
of the last ones (2000 US$)

OECD Development Assistan
Committee
les

China’s economic
cooperation in African
countries

China’s economic cooperation exists in
almost all African countries. It is deflate
by the import unit value of the last
one(2000 US$)

UN UNCTAD stat
dChina Statistical Yearbook

China’s outward foreign
direct investments in
African countries

China’s OFDI in an African country
deflated by the import unit value of the I
one (2000US$)

UN UNCTAD stat
nSttatistical bulletin of China’s
outward foreign direct
investment

Terms of trade of African
countries

Ratio between export unit value and img
unit value of African countries

&N UNCTAD stat

China’s special economic
zones in African countries

Dummy variable equal to 1 if China’s SE
exists in African countries (Mauritius,
Niger and Zambia since 2006, Algeria,
Egypt, Ethiopia and Nigeria since 2007)

and zero if not

tBrautigam and Tang (2011)

Currencies pegged to the
dollar or the South-African
rand

Dummy variable equal to 1 if African
currencies are pegged to US$ or South-
African rand, and zero if not

Currencies pegged to the

Dummy variable equal to 1 if African

euro

currencies pegged to the euro, and zerg

IMF Annual Repor2012

lizetzkiet al. (2011)
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not

Oil and metal dummy
variable

Dummy variable equal to one for the oil
and metal producing African countries,
such as Algeria, Angola, Botswana
Congo Republic, Equatorial Guinea,
Gabon, Libya, Mauritania, Nigeria, South
Africa, Sudan and Zambia.

Cheunget al (2012) and
authors’ identification
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Appendix 2: Classification of African countries’@ange rate regimes in 2011

Floating and assimilated®

Pegged to the US dollar ang
to the South-African rand

Pegged to the euro

Angola, Algeria, Burundi| Eritrea Lesotho NamibiaBenin, Burkina Faso, Centr
Botswana, Djibouti, Egypt, Swaziland ZimbabweMorocco | African Republic, Cote d'Ivoire
Ethiopia, Ghana, Guinea, The Cameroon, Congo Rep.
Gambia, Kenya, Liberia, Comoros, Cape Verde, Gabad
Madagascar, Mozambique, Guinea-Bissau, Equatori

Mauritania, Mauritius, Malawi
Nigeria, Rwanda, Sudan, Sier
Leone, Seychelles, Tanzan
Tunisia, Uganda, South Afric
Congo, Dem. Rep, Zambia

[

ra
a’l

Guinea, Mali, Niger, Senegad
Chad, Togo, Sao Tome and
Principe®

Notes: a. managed floating or crawling peg; b.tit@auntil 2008. c. since 2009
Sources: IMFAnnual Report 2013.
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Appendix 3. Results of panel data unit root tests

Variables Levin-Lin-Chu Im-Pesaran-Shin
unit-root test* unit-root test*

China’'s real bilateral exports 100.0000 0.0000

African countries

China’s real imports from African0.0000 0.0000

countries

Real bilateral exchange rates betwe&n0000 0.0114

African countries and China

Ratio of real GDP of African countries0.0000 0.0010

relative to China

China’s economic cooperation jr0.0000 0.0000

African countries

ODA of all international donors tp0.0000 0.0000

African countries

Chinese FDI in African countries 0.0000 0.0015

Terms of trade of African countries 0.0000 0.0000

Governance of African countries 0.0000 0.0000

Note. *P-value. The panel data unit root testsag@ied with time trend and panel (fixed effectgams.
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