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Abstract

Business cycle synchronicity, which is the key regaent for sharing a common currency, is
not particularly strong within the prospective Afan monetary unions. However, this
parameter is not irrevocably fixed and may be erdegus vis-a-vis the integration process.
For example, trade may increase the similarity ainemic disturbances. This paper tests
such an effect among the 53 African countries frb®%5 to 2004. The estimated results
suggest that trade intensity increases the syndation of business cycles in the African
context. The magnitude of the ‘endogeneity effes;thowever, smaller than similar estimates

among industrial countries.
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1 Introduction

Having a single currency is an official policy otijge of African states. Monetary unions are
perceived by African policymakers as a possible wayattain political stability, sound

macroeconomic policies, and sustained economic throlv fact, it is well-established that
monetary union arrangements enhance regional @wadeprovide more credible regional

institutions (Alesina and Barro, 2002).

The suitability of monetary unions is usually ara&g through the theory of Optimum
Currency Areas (OCA). The OCA theory outlines tkla¢ key requirement for suitable
monetary unions is the symmetry of shotks shocks that affect countries similaflythe
similarity of shocks offsets the costs inducedtwy delegation of the monetary policy and the
exchange rate policy to a regional central bankclvhas a regional objective rather than a
country-specific target. Empirically, there is este that most prospective African monetary
unions do not have sufficient symmetry to meet thiterion €.g.Fielding and Shields, 2001;

Khamfula and Huizinga, 2004; Benassy-Queré and €p®d05; Tsangarides and Qureshi,

2 Other secondary criteria were also defined: thailityp of factors (labour and capital), the divdisation of
production, the similarity in inflation rates, tHexibility of wages and prices and the capacityrisk-sharing.
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2006; Buigut and Valev, 2005; and Houssa, 2608).

However it is possible that African states woultiséa the OCA criterigex postather tharex
ante There could be a certain dynamic proceass, first monetary union first and then
increased symmetry of shocks across countries. i$hise proposition of Frankel and Rose
(1997, 1998) for European countries. They suggesi&icthe traditional OCA paradigm does
not provide the full picture of asymmetric shockghim a monetary union since some
parameters such as the trade integration and tlsendss cycle synchronicity are not
irrevocably fixed. On the one side, the synchrdpiof business cycles creates appropriate
conditions for monetary unions which, in turn, e&se internal trade; and, on the other hand,
the degree of trade integration may increase thetsgnicity of business cycles. Frankel and

Rose (1997, 1998) labelled this phenomenondahdogeneity of the OCA criteria’

The motivation for investigating the hypothesigiod endogeneity of the OCA criteria in the
debate on African monetary unions is further raicéd by evidence that African monetary
unions double their internal trade after contrglior the gravity variables (seeg.Carrere,

2004; Masson and Pattillo, 2004 and Tsangarétes., 2006)* Given the fact that African

® Fielding and Shields (2001) use the techniquetmfciiral VAR (Vector Auto-Regressive) to analyte t
correlation of output and price shocks within theACmonetary unions. They find that price shocks laghly
correlated whereas output shocks rarely co-movediseh (2008) applies a Dynamic Structural Factodéflo
which solves some limits of the VAR methodology dimdls similar conclusions for the West African oties.
Using cluster analyses, Benassy-Queré and Coupéb)2and Tsangarides and Qureshi (2006) also fiadl t
there is a significant lack of homogeneity withire tWest African states. Khamfula and Huizinga (308t a
GARCH (Generalized Auto-Regressive Conditional Hetkedasticity) model to assess the share of the
variation in real exchange rates of each SADC aguwis-a-vis South Africa that can be explained thg
divergence in monetary and fiscal policies. Thesults indicate low degrees of symmetry of the exahange
rate shocks across most of SADC countries. Fin8llygut and Valev (2005) find that the supply armédnd
shocks estimated through the VAR method are asynumatnong the EAC (East African Community)
countries.

4 Masson and Pattillo (2004) find that, comparechviite African states with sovereign monies, theina of
trade within African monetary unions is about thtieees higher. Carrére (2004) also estimates dasiraffect
for the WAEMU (West African Economic and Monetarynion) and for the CAEMC (Central African
Economic and Monetary Community). Recently, Tsaidgset al. (2006) include in estimates pair fixed effects
and find that the effect of African monetary uniamstrade is still large, almost a doubling.
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monetary unions increase trade integration, itagical to study the existence of the
‘endogeneity effect’: is the impact of African maaey unions on trade enough to overturn
the negative assessment of asymmetric shocks arAfnmgan states? The ‘endogeneity
effect’ would indicate the degree to which the sasduced by asymmetric shocks may be

exaggerated for African countries.

This paper proposes an empirical evaluation of ‘dr@logeneity effect among the 53
African states from 1965 to 2004. The results ssgtieat African internal trade increases the
co-movement of African business cycles. Howeveg,ittagnitude of the ‘endogeneity effect’
is smaller among African states than analogousnestis among countries belonging to the

Organization for Economic Cooperation and Developn(@ECD).

The remainder of the paper is as follows. The seés®ction presents the theoretical issues of
the impact of the trade integration on the busimgs$e synchronization. Section 3 explains
the empirical methodology. Section 4 interprets #eonometric results and section 5
discusses the importance of the ‘endogeneity éffecfuture African monetary unions. The

last section concludes and provides some polioymatendations.

2 Theoretical issues

The effect of trade integration on the businessecggnchronicity is ambiguous. It could be

either positive or negative.

The European commission (1990) was a pioneer iodoting the suggestion that the OCA
criteria may be endogenous vis-a-vis the integnafivocess. Some parameters such as
relative openness and the symmetry of economickshace not irrevocably fixed. The

argument of the European commission (1990) was resally tested by Frankel and Rose
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(1997, 1998), Imbs (2004), Baxter and Kouparit2@9%), Caldérort al. (2007) and Inklaar

et al. (2008). These authors find that trade intensignificantly increases business cycle
synchronicity. Particularly, Caldéroet al. (2007) notice that the magnitude of the
‘endogeneity effect’ is smaller among developingrioies than equivalent estimates among
industrial countries. On the opposite side, Krugr(fe893) proposes an alternative argument:
specialization drives different industry-specifigoply shocks and increases the magnitude of
asymmetric shocks. In this context, trade is likadyincrease the divergence of business

cycles.

In order to shed light on the relationship betwdesde intensity and business cycle
synchronicity, the growth rate of output of a givasuntry is decomposed into the weighted
average of sector-specific shocks, the averagetgrmate and the trend of output growth. The
country produces N goods and each good corresgormi®e industry. The real growth of the

output of the domestic country is expressed aevidi

N
AY, = zakukt v, +g (1)

k=1

AY, is the real growth rate of the output at a titmeu,, represents the sector k specific

deviation of the growth rate of output at a tinfeoin the average growth rate in the country

N
v,, o, is the share of sector k in the outp@ ¢, =1) and g is the trend of output growth.
k=1

The equivalent decomposition for the foreign coyidr

N
AY, zzakukt TV +g (2

k=1

I assume that the sector-specific shocks (but aoessarily the sector-specific output shares)
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are common across countries. | also presume that thare independently distributed across
sector and time. | further suppose that theare independently distributed over time. The

cross-country covariance of the output growth regegven by:

Cov(AY,,AY,)

N N
Cov(Q, oy Uy, D 0 Uy) + Cov(v,, ;)
=1 k=1

N
* 2
Z Q00 + 6
k=1

3)

. - .- 2 -
where G, IS the covariance of the country-specific aggregditocks ands, is the sectoral

variance ofu,, . The net effect of trade integration on the cromsntry covariance of output

N
growth depends on two factors: the degree of speaiimn (the effect on Zaka;cf ") and
k=1

the spillover effect of aggregate shocks (the daf(ﬁ(ﬂc:‘csw* .

If the production structures are different acrossintries, countries tend to produce and
export the goods in which they have a comparatik@atage. In this context, trade is mostly

‘between’ industriesi.e. it is an inter-industry trade. The correlationvbetn the shares of

N
sectors in the output, and a, is likely to be negative and the quantitE‘aka;cf' falls.
k=1

The difference in the specialization patterns irdudifferent supply shocks and increases the
magnitude of asymmetric shocks. Conversely if moicthe bilateral trade is ‘within’ rather
than ‘between’ industries,e. if it is intra-industry trade, the specializatieffect becomes

smaller. A smaller specialization increases theetation between the shares of sectors in the

N
output a, and o, . The quantity z(xk(x;cf’ then rises. The increase in trade integration
k=1

would lead to greater business cycle synchronibityinducing similar industrial shocks.



Trade integration that promotes intra-industry ¢rathy offset the specialization effect.

Trade integration could affect the covariance ajragate shocks that are specific to countries

(Gv,v*) through the spillovers from demand shocks or Bumtocks. According to the

principle of the Keynesian multiplier, an expansiarnone country can be transmitted to its
trading partners through an increase in its impdits example, following an expansion, an
increase in public or private spending in one couténds to raise the demand for both the
foreign and the domestic output. More generallpaddr integration combined with the

coordination of monetary policies or fiscal poleieould positively increase .. Trade

intensity also has an impact on the covarianch@figgregate shocks through spillovers from
supply shocks. For example, an increase in traiggration may induce a more rapid spread

of the productivity shocks through a more rapidudifon of the knowledge and technology

and raises the quantity’ ..

The net effect of African trade on the businesslecygynchronicity could be negative or
positive. On the one hand, most African states canamodity or oil dependent. In this
context, the production structures are likely todissimilar across the African countries. The
difference in production structures implies tha fipecialization effect,e. the mechanism of
comparative advantage, is expected. Therefore, mittie African trade is likely to be inter-
industry rather than intra-industry. In this wayade integration is associated with a
divergence of business cycles. On the other hasmidnentioned above, the specialization
effect is not the only channel through which traffects the synchronicity of business cycles.
Spillovers from aggregate shocks through trade bgymportant in Africa. For example, an
increase in the output of one country could rasedemand for the output of other African
states. The positive effect of trade through thiosers of aggregate shocks could take place
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among African countries.

3 Empirical methodology

3.1 The data

The data section describes the calculation of thenless cycle synchronicity and the trade

intensity.

3.1.1 The calculation of business cycle synchronicity

The dependent variable is the degree of busineds synchronization between countries i

and j over a decade

The business cycle is measured by the de-trendegawent of original series of economic
activity. The economic activity is approximated bgal GDP (Gross Domestic Product)
growth. 1 use GDP because it is the most comprebemseasure of economic activity and it
Is generally available for African states. Somehats, like Frankel and Rose (1997, 1998),
Darvaset al. (2005), and Inklaagt al. (2008), use alternative proxies of the economivigyg

such as the industrial production or the employnraté. Such data are not available for

African countries.

In practice, | use the logarithm of the GDP in @ditStates dollar for the year 2000 from the
World Development Indicators 20@% the World Bank (see Appendix 1 for the descopti
of the sources of all data used in this articlé)e Tcyclical component is computed with
Baxter and King’'s (1999) band-pass linear filteer@after BK filter). Following Imbs (2004),
Baxter and Kouparitsas (2005), Caldértnal. (2007), and Inklaaet al. (2008), | suppose
that the length of the business cycle is betweem@ 8 years. This length is close to the

duration from 6 to 32 quartersd. 1.5 to 8 year) as originally recommended by Baatedt
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King (1999).

Other authors, like Frankel and Rose (1997, 19R8%e and Engel (2002), and Dareasal.
(2005), have exploited the alternative filter of ddick and Prescott (1997). Hodrick and
Prescott’s filter (HP filter) is often criticize@if two reasons. First, the HP filter is interpreted
as a high-pass filter that removes fluctuationshvetfrequency of more than 8 years and
includes those fluctuations in the trend. The sdqmoblem with the HP filter is uncertainty
about the appropriate value of the smoothing paranfer annual data: Hodrick and Prescott
(1997) originally propose 100, whereas Ravn anddJ{002) recommend 6.25. The BK
filter allows for these problems by combining aHigass filter and a low-pass filter and by
setting the length of cycle according to the asdionp of the authors. For these reasons, |
prefer to focus on the BK filter, which was spemafly designed for the analysis of the
business cycle synchronicity, which is the focushi$ paper. More decisively, most studies
find qualitatively similar results for the differefiltering methods €.g. Frankel and Rose,
1997 and 1998, Caldérast al., 2007) and recent studies on business cycle syniciiyo
focus on the BK filter€.g.Baxter and Kouparitsas, 2005; Caldéstral.,2007; Inklaaret al.,

2008).

Finally, | follow Frankel and Rose (1997, 1998) tymputing, for each pair of countries,
business cycle synchronicity as a simple coefficafncorrelation of the business cycles of

countries i and j over a decade. | denote the atdicof business cycle synchronicity py .

3.1.2 The calculation of the trade intensity
The second variable of interest is trade intensitye degree of trade intensity between
countries i and j is computed as the amount otdyigd trade divided by the sum of the total

trade or the sum of the output of countries i andtje indicators of the trade intensity
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computed in this article are those used by Fraakel Rose (1997, 1998) and Baxter and

Kouparitsas (2005). The trade intensities (TI1 ant?) are computed as follows:

Mijt +Xijt Mijt +Xijt
TIY, = andTI2, =————.
(xit +Mit) +(xjt +th) Yit +th
X;; is the nominal bilateral trade exports FOB (FreeBoard) of country i to country j and
M, is the nominal bilateral trade imports CIF (Casdtlrance-Freight) of country i from

country j. Bilateral trade data come from the dasaDirection of Tradeof the IMF. The

official trade data are obtained from the compilatiof formal trade and do not include
informal trade which is certainly important amonfyiéan states. Therefore, with the official
data, the estimate of the impact of African traadkensity on African synchronicity may be

underestimatedX, (M, ) is the total nominal exports FOB (total nomin@ports CIF) of
the country i.Y, is the nominal GDP of the country i. Total exppttstal imports and

nominal GDP are taken froM/orld Development Indicators 20@6 the World Bank. For

each pair of countries, | compute a decade-aveshtyade indicators.

3.1.3 The dataset

The dataset contains at most 1378 pairs of cosnower four decades (1965-1974, 1975-
1984, 1985-1994 and 1995-2004). The choice of decaidr the calculation of the

synchronization and the trade intensity is motigdig the objective of discussing the validity
of the results with the related literature on irtdas countries, which also uses decades. In
total, the dataset includes a maximum of 5512 efasens. Unfortunately, because of the

missing data, | conduct the analysis on an unbathpanel.

| am able to compute business cycle synchronia@ty5fl3 pairs of countries over the first

decade, 651 over the second decade, 931 overitHaldtade, and 979 over the last decade. |
10



have in total 3074 observations for business cyghehronicity.

Similarly, | can calculate TliLe. the trade between countries i and j divided bysilma of the

total trade of the countries i and j (respectivélg i.e. the trade between countries i and |
divided by the sum of the output of the countriemd j) for 21 (respectively 623) pairs of
countries over the first decade, 727 (respectivedyy) over the second decade, 969
(respectively 1014) over the third decade, and (r@€pectively 1018) over the last decade. |

have in total 2487 observations for TI1 and 30#4Ti@.

Furthermore, for a benchmark purpose, | also estirtiee impact of the trade intensity on the
business cycle synchronicity for industrial cousdri| use Inklaaet al’s (2008) dataset.
Their dataset covers the 21 OECD countries andpénmd from 1970 to 2003. They split
their sample into three periods of equal lengtibfyears: 1970-1981, 1981-1992 and 1992-

2003°

3.2 Econometric methodology

In order to test the impact of the trade integratom the business cycle synchronicity, the

regression | estimate takes the form:

Py = +BLOIT, +my 4)

p; is the correlation of business cycles between cmst and j during a decade], is the

trade intensity between countries i and j duringquet andn;, is the classical error terns;

® The dataset of Inklaaet al. (2008) is publicly available dittp: //www.rug.nl/staff/r.c.inklaar/researciihe
OECD states are Australia, Austria, Belgium, Canddenmark, Finland, France, Germany, Greece, Idglan
Italy, Japan, Netherlands, New Zealand, Norwaytugal, Spain, Sweden, Switzerland, United Kingdard a
United States. Austria, Belgium, Finland, Francerr@any, Greece, Ireland, Italy, Netherlands, Paitaond
Spain are members of EMU.
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and PBare the coefficients to be estimated. The sign hef ft -coefficient indicates the
existence of the phenomenon of endogeneity: aipegit means that the convergence effect
dominates, whereas a negatfyamplies that the divergence effect dominates. Jike of the
B -coefficient indicates to what extent the hypothesi the phenomenon of endogeneity is

economically meaningful for African states.

A simple way to estimatex and  is the technique of Ordinary Least Squares (OLS).

However, OLS may be inappropriate because of thlegaeneity of the trade intensity. First,
countries showing business cycle synchronicity ldely to trade more (or less) during
common expansions (or common recessions). Moreovemetary union membership
simultaneously increases trade and the coordinafi@mnacroeconomic policies. As a result, a
positive effect of trade intensity on synchronicityay be due to the participation into a

monetary union: this is well-known as the simulignbias.

The technique of Instrumental Variables (IV) coalddress these limits. Following Frankel
and Rose (1997, 1998), the instruments for tratdngity in this article are the basic variables
of the gravity model (the logarithm of the distarbmween the main cities of the countries
within the pair), a dummy variable set to one & tountries within the pair have a common
border, and a dummy set to one if the countrietiwithe pair have a common language

spoken by at least 9 % of population.

| also include in the estimates dummies for theades 1975-1984, 1985-1994 and 1995-2004
because the synchronicity of the African businegdes might vary from one decade to
another for reasons that have nothing to do wightthde intensity, and this could be affecting

the results.
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| finally correct the potential heteroscedasticityth the pair-clustering method. The
clustering method assumes that the observationa fmir of countries are not independent
over decades. For example, the observation ofradpaing the first decade may affect either
(or both) of its observations during the second twedthird decade. Unfortunately, because of
the missing observations, | cannot correct the wamee matrices for the spatial
dependencies. In fact, the observation of thegfaiobuntries A and B may also depend on the

observation of the pair of countries B and C.

4  Empirical results

This section presents the empirical assessmertieoimipact of the trade intensity on the

correlation of business cycles of African countries

4.1 Descriptive statistics

Table 1 presents descriptive statistics (the aesraand the standard deviations) of the

preferred indicators of business cycle synchropnaitd trade intensity.

Firstly, on average, business cycle synchroniaiy tiade intensity are smaller in Africa than
those reported for the OECD countries. In columjp [Jresent statistics of business cycle
synchronicity. The average of the correlation afibass cycles is 0.0436 from 1965 to 2004.
The comparison with industrial countries is strikifFrom 1970 to 2003, the average of
business cycle synchronicity is 9 times higherthe OECD members (0.4012) and 13 times
higher for EMU members (0.5554). In columns [2] §B[] the average in the African sample
is 0.0006 for TI1i¢e. bilateral trade divided by the sum of the totalkd& of countries in the
pair) and 0.0003 for TI2i.e. bilateral trade divided by the sum of the outplut@untries in

the pair). Trade intensities are much higher amadgstrial countries: the average of TI1 is
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0.0166 in the OECD sample (0.0204 in the EMU sajnpiel of TI2 is 5.6297 among the

OECD members (8.3131 among the EMU members).

Secondly, in the African sample, the averagesaufdrintensities and the average of business
cycle synchronicity are much higher within monetanjons® The averages of TI1 and TI2
are respectively 0.0027 and 0.018. Similarly, tiierage of the coefficient of correlation of
the business cycles within monetary unions is B0&@ainst 0.0436 in the African sample. |
further perform within the African sample, a t-tedt means-difference for the group of
countries belonging to a monetary union (see Tapléassume for the test that the variances
are unequal. | find that African monetary uniong amly different in terms of trade

integration.

Summary statistics reveal that the trade integnasadeeper within African monetary unions

whereas the difference in terms of business cyelelgonicity is not well-established.

® African monetary unions are in this paper WAEMU &8 African Economic and Monetary Union) and
CAEMC (Central Africa Economic and Monetary Comrtyhi
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Table 1: Summary statistics (trade intensity and bainess cycle synchronicity)

[1]

[2]

[3]

P TI1 TI2
AFRICA 0.0436 0.0006 0.0003
(0.2830) (0.0021) (0.0012)
N=3074 N=2487 N=3402
MONETARY UNION  0.0728 0.0027*** 0.0018***
(0.2999) (0.0037) (0.0028)
WAEMU 0.0624 0.0033*** 0.0021%**
(0.3102) (0.0039) (0.0026)
CAEMC 0.0814 0.0016** 0.0010%**
(0.2791) (0.0028) (0.0013)
OECD 0.4012 0.0166 5.6297
(0.3490) (0.0261) (8.4642)
N=472 N=630 N=630
EMU 0.5554 0.0204 8.3131
(0.2847) (0.0264) (11.7786)

Notes:p=correlation of the GDP cycles, BP (2, 8); TI1l=tslal trade divided by
the sum of the total trade of countries in the;pHi2=bilateral trade divided by the
sum of the output of countries in the pair. N=Numieobservations. Clustered
robust standard errors in parentheses. *** and the t-test of means-difference
within the African sample (under the hypothesid tha variances are unequal) is
significant at 1 % and 10 %.

4.2 Baseline results

Table 2 presents the baseline estimates from enugt). In panel B, the first stage of the IV
estimates. All instruments are highly significamtexplaining trade intensitieshe logarithm

of distance has a negative and significant impactrade intensities whereas contiguity and
common language foster trade integration (the meat®uld notice that the estimated
coefficient of common language is not significamt the OECD countries). The partiaf B

the excluded instruments is between 0.2154 and80.2dr African countries and between
0.3414 and 0.6175 for the OECD countries. Moreotee, F-stats of the first stage are

significant at 1 %.
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The OLS and the IV results indicate that tradensity has a positive and significant effect
(at least at 5 %) on business cycle synchronidite trade-intensity coefficients are larger

when trade intensity is instrumented.

| also find that in the African sample, contraryFiankel and Rose (1997, 1998) and Inklaar
et al. (2008), the TI-coefficients are higher and morgngicant when bilateral trade is
divided by output. Because OLS is inappropriategnly interpret results from the IV
estimates. The IV coefficient is 12.6787 with TiZk (bilateral trade divided by the sum of the
total trade of countries in the pair) and 28.249h W2 (i.e. bilateral trade divided by the

sum of the output of countries in the pair).

A more convenient way to interpret these resulthésuse of the standardized coefficients as
is usually done in studies on the determinantsusin®ss cycle synchronicite.g. Frankel
and Rose, 1997 and 1998; Caldéatral., 2007 and Inklaaet al,. 2008). The standardized
coefficients are what the regression coefficientsudd be if the model were fitted to
standardized data, that is, if from each obsermatie sample mean was subtracted and
divided by the sample standard deviation (here&@®). The standardized coefficients are
interpreted as the increase in the synchronizaifooutput cycles resulting from an increase

of one SD in the indicator of trade intensity.

The reported standardized coefficients from therd®ults are 0.0924 with TI1 and 0.1119
with TI2. An increase of one SD in TI1 would incseathe correlation of output cycles by
0.0924 (in Table 1 the SD TI1 in the African samigl®.0021). For instance, an increase of
one SD in TI1 corresponds to the gap of trade matexn between the pair Niger-Ghana

(without a monetary union arrangement) and NigeteGilvoire (with a monetary union
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arrangement) over the decade 1995-2084. the same token, a rise of one SD in TI2 (in
Table 1 the SD of TI2 in the African sample is @RPwould increase the coefficient of
correlation of business cycles by 0.1119. An inseeaf one SD in TI2 is the gap of trade
integration between the pair Senegal-Nigeria (withea monetary union arrangement) and

Senegal-Cote d'Ivoire (with a monetary union aremgnt) over the decade 1995-2604.

In an African sample, business cycle synchroniditg key criterion for optimal currency
area, appears to be positively affected by tratlegration. The effect of trade intensity on

business cycle synchronicity is positive and sigatit among African countries.

"TI11 between Niger and Ghana is 0.0020 againstQ. @@tween Niger and Céte d’Ivoire.

8 T12 between Senegal and Nigeria is 0.0032 ag8if§43 between Senegal and Cote d'lvoire.
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Table 2: Baseline results (trade intensity and busess cycle synchronicity)

Panel A: IV results

Dependent variablg: African sample (1965-2004) OECD (1970-2003)
[1] [2] [3] [4] [5] [6] [7] [8]
OLS \Y OoLS \V OoLS v oLSs \V
TI1 7.6865** 12.6787** 2.5253** 6,1165***
(3.7445) (6.1916) (0.7412) (1.5212)
[0.0560] [0.0924] [0.2057] [0.4982]
TI2 15.2661*** 28.2499*** 0.0104*** (0.0157***
(4.2109) (9.6366) (0.0019) (0.0025)
[0.0605] [0.1119] [0.2549] [0.3843]
Panel B: First stage of IV estimate
Logarithm of distance -0.00055*** -0.00033*** -0.0040*** -2.7799%**
(0.00011) (0.000079) (0.0012) (0.3633)
Common border 0.00259*** 0.0011095*** 0.0363*** 12.4825***
(0.00055) (0.0002444) (0.0081) (2.5216)
Common language 0.00042*** 0.0002208*** 0.0165 4.2725
(0.00012) (0.0000589) (0.0105) (2.6100)
F-stat 18.94*** 20.52%** 12.50*** 39.74***
Partial R 0.2489 0.2154 0.3414 0.6175
Number of pairs 928 928 979 979 210 210 210 210
Observations 2238 2238 3049 3049 472 472 472 472

Notes: OLS=ordinary least squares, IV=instrumewdiaiables p=correlation of the GDP cycles, BP (2, 8); TI1l=twlal trade divided

by the sum of the total trade of countries in the;pr 12=bilateral trade divided by the sum of th&put of countries in the pair. F-stat is
statistic of a F-test on the included instrumeAtkregressions include an intercept and decadeiBpelummies (1975-1994, 1985-
1994 and 1995-2004) and are corrected for hetedaskieity. Clustered robust standard errors inmtheses. Standardized coefficients
in brackets. * significant at 10 %, ** significaat 5 % and *** significant at 1 %.
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4.3 Other determinants of business cycle synchronicity

According to the previous literature, there areesalcandidates other than trade intensity in
the determination of the degree of business cyaletsonicity: monetary union membership

(Rose and Engel, 2002), the extent of total trafldhe pair of countries (Baxter and

Kouparitsas, 2005), specialization patterns (ImB804) and the similarity of domestic

policies (Darvaset al., 2005). In order to check the relevance of theseabkes for the

‘endogeneity effect’ among African states, | estienthe following equation:
Py = B, + T4y, +my %)

where Z

i denotes the other determinants of business cgwhehronicity. It includes a

dummy set to one if the countries in the pair bgltma monetary union, an indicator of the

extent of total tradd T, , an indicator of industrial specializati@®), (I use the Grubel-Lloyd
index ITT;, as an alternative indicator of specializatioa)d a measure of the similarity of
fiscal stances (coefficient of correlation) as exgrof policy coordinationTT,, is defined as

Xit +Mit +X't +M't
TTi't = : : * Xit ’Mit '
J Yi +th

and Y, are defined as in section 3.1. | calculate for

T N
each pair of countries, a decade-averag€qf. S; is computed a§, :$ZZ St ~ Shit

s, denotes the GDP share of a sector n in a coun8yis the average of the differences of

the economic structures between countries i angef the decade From theDevelopment
Indicators 20070f the World Bank, | use the shares of agricultimdustry, and services in

value added as proxies of sectors shaéegeaches its maximal value when the two countries
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N
Zkzl‘xiikt -M ijkt‘

o . IIT;, measures
Zk:l(x ijkt + Mijkt)

have no sector in commolfil T, "

ijt

is defined byllT; =1-

the share of intra-industry tradX,,, denotes the exports of an industry k from a cguito
a country j,My, is the imports of an industry k of a countryarn a country j. | use bilateral

trade data by industry according to the 3-digitelewf ISIC (International Standard
Classification) revision 3 from th&/orld trade data by commodity (COMTRAD®&) the
United Nations. An index value of O indicates thatre is exclusively inter-industry trade

(i.e. complete specialization) whereas a value of lgieses exclusively intra-industry trade.

I now discuss the IV estimates in Table 3. Theotftd trade intensity on the business cycle
synchronicity is still positive and significant &0 %. The estimated coefficients of the
monetary union, the degree of total trade, the iapeation of production structure, and the
specialization of trade and fiscal coordination awa significant (the exception is the
estimated coefficient of total trade which is sfgrant at least at 10 % when it is combined
with the indicator of the specialization of the guwetion structure). The standardized
coefficients indicate that an increase of one SDlin(respectively TI2) is associated with an
increase in the co-movement of business cycles detw).0927 and 0.1401 (respectively
0.0924 and 0.1350). The ‘endogeneity effect’ isugilio the control of other determinants of

business cycle synchronicity.
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Table 3: Augmented model (trade intensity and busiess cycle synchronicity)

Dependent variablex

[1] [2] [3] (4] [5] [6] [7] [8]
oLS oLS IV Y] oLS OLS Y] Y]
TI1 5.4617 9.2313%* 11.1355% 14.0100*
(4.3533)  (2.6000)  (6.7460) (6.9241)
[0.0455]  [0.0923]  [0.0927] [0.1401]
TI2 14.3869* 16.0916** 19.7451*  22.3757*
(5.7276)  (4.7906) (11.9127)  (11.9849)
[0.0673]  [0.0971] [0.0924]  [0.1350]

Monetary union 0.0389 0.0209 0.0233 0.0081 0.0295 0.0184 0.0205 0.0080
(0.0360) (0.0336) (0.0396) (0.0374) (0.0352) (0.0339) (0.0404) (0.0381)
Total trade -0.0741*  -0.0267 -0.0706* -0.0231 -0.0767** -0.0348 -0.0768**  -0.0352
(0.0366) (0.0486) (0.0372) (0.0484) (0.0366)  (0.0486) (0.0366) (0.0484)
Production specialization  -0.0272 -0.0267 -0.0212 -0.0196
(0.0365) (0.0373) (0.0362) (0.0364)
Trade specialization -0.0365 -0.0258 -0.0361 -0.0279
(0.0522) (0.0541) (0.0522) (0.0543)
Correlation of fiscal stances0.0109 -0.0059 -0.0113 -0.0065 -0.0101 -0.0043 -0.0103 -0.0046
(0.0244) (0.0295) (0.0244) (0.0295) (0.0243) (0.0295) (0.0243) (0.0294)
Observations 1435 797 1435 797 1440 798 1440 798

Notes: OLS= ordinary least squares, IV= instrumlerddables p= correlation of the GDP cycles, BP (2, 8); TI1abdral trade
divided by the sum of the total trade of countirethe pair; TI2=bilateral trade divided by the sofrthe output of countries in the
pair. All regressions include an intercept and deespecific dummies (1975-1994, 1985-1994 and @M%} and are corrected for
heteroskedasticity. Clustered robust standard ®imgparentheses. Standardized coefficients inkletac* significant at 10 %, **
significant at 5 % and *** significant at 1 %.
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4.4 The channel of aggregate shocks: supply or demantiecks?

Most studies focus on the filtering technique tentify the business cycles. This filtering
approach does not allow one to distinguish the lshdom the reactions to shocks, or the

demand shocks from the supply shocks.

Blanchard and Quah (1989) propose a bivariate tsiraicVector Auto Regressive (VAR)
procedure in order to separate the shocks frometfigonses and the demand shocks from the
supply shocks. The structural VAR decomposition thasadvantage of providing shocks that
have a clear economic interpretation. It also adldar testing the effect of trade integration

on the business cycle synchronicity through thiéos@rs channels.

Blanchard and Quah (1989) define shocks as tharlioembinations of the residuals from a
bivariate VAR representation of the real outputvgio rate and the inflation rate. By
construction, the demand shock has only a traysitopact on the level of output, while the
supply shock might have a long-term impact on twll of output. For each country, | use
the logarithm of real GDP and the logarithm of Q@bnsumer Price Index) as variables of
the VAR model. | uniformly set one lag for the VAREormally, the representation of the

estimated VAR is:

AYy = Qo T AY L T OLAP T e%/ (6)
APy = Qo T 0 AY i T OAP L, T e?

where Ay, and Ap, are respectively the output growth rate (the -filifferences of the

° | initially chose 2 lags but the sample size €lstically because of the missing data. A conveniey to get
reliable results was setting 1 for lag.
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logarithm of real GDP) and the inflation rate (fivet-differences of the logarithm of CPI) of
acountry i at year 2/ ande! are the white-noise shocks and are serially velzted. These

disturbances are not structural and just repregentinexplained part in the output growth
and in the inflation movement. The structural sisoake interpreted as the supply and demand

shocks and are computed from the following system:

Y — D S
e =Cue +Cpue;

9] —_ D S
e =Cuel +Cyus,

(7)

e, and e} are respectively the structural demand and sugipbgks. The system (7) states

that the unexplained components in the movementatgfut growth and inflation are linear

combinations of the structural demand and suppbglsh

Cll ClZ

In matrix form, e, = Ce, with C:{
21 22

] g, IS obtained by inverting the matrix C and

multiplying by e, : €, =C"e,. The recovering of the coefficients of the matixequires four
restrictions. Three restrictions are drawn from #estem (7) with the normalization
conditions [Var(e’)= 1 VarE?)=1 and Cov(/,e’)= Q: (i) C;,+CZ =Var(€), (i)
C2, +C2, =Var(€) and (iii) C,,C,, +C,,C,, = Cov(€ ,€). The fourth restriction states that
the demand shocks’ have no long-term impact on the level of outfuafter recovering the

demand and supply shocks, | compute for each gaipentries the synchronization of the

supply and demand shocks.

| re-estimate the equation (4) for each measurenséngynchronicity (synchronicity of

191 omit the mathematical expression of this retiiic (see Blanchard and Quah 1989, Fielding ane|&i
2001 for further details).
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demand shocks and synchronicity of supply shodRejported results in Table 4 suggest that
the effect of trade intensity on business cyclemmyement is a “demand” phenomenon. An
increase of one SD in TI1€. bilateral trade divided by the sum of the totatlx of countries

in the pair) leads to an increase in the syncheditia of demand shocks by 0.2422. By the
same token, an increase of one SD in TR bilateral trade divided by the sum of the output
of countries in the pair) raises the synchronizatid demand shocks by 0.2442. This result
implies that African countries are likely to sajigfx postthe criterion of symmetrical shocks
for monetary unions to some extent on the demanhel sather than on the supply side, as the
trade integration deepens. However, to be convinaimd conclusive, the result needs further
sensitivity checks and a comparison with the reldiierature. | turn to these issues in the

following sections.
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Table 4: Supply and demand shocks (trade intensitgnd business cycle
synchronicity)

Dependent variable Correlation of supply shocks rréation of demand shocks

[1] [2] [3] [4]

oLS IV oLS IV
Tl 4.6372 3.9938 14.8697*  33.8151***
(3.1655) (6.6211) (5.8857) (9.5429)
[0.0377] [0.0324] [0.1065] [0.2422]
N=1222 N=1222 N=1222 N=1222
TI2 11.5206**  10.3550 23.5530%*  59.0807***
(5.6667) (10.6940) (7.0264) (15.5869)
[0.0543] [0.0488] [0.0973] [0.2442]
N=1455 N=1455 N=1455 N=1455

Notes: OLS= ordinary least squares, IV= instrumlerddables, TI1=bilateral trade
divided by the sum of the total trade of countirethe pair; TI2=bilateral trade divided
by the sum of the output of countries in the pgdirnumber of observations. All
regressions include an intercept and decade-spelcimmies (1975-1994, 1985-1994
and 1995-2004) and are corrected for heteroskettgstClustered robust standard errors
in parentheses. Standardized coefficients in btackeignificant at 10 %, ** significant
at 5 % and *** significant at 1 %.

4.5 Sensitivity analysis

Here | explore the sensitivity of the results. tsessively change the estimation technique,

the indicators of trade intensity and the indicatoir synchronicity.

First, |1 explore the sensitivity of the positive pact of trade intensity on business cycle
synchronicity. In Table 5, the impact is robust(ipthe change of instruments ii) the use
of the Generalized Method of Moments estimator teys; (iii) the use of the quantile

regression estimator; and (iv) the introductioadintry fixed effects.

' The additional instrumental variables are a dunsey to 1 if the countries in the pair had the commo
colonizer, a dummy set to 1 if at least one couirirthe pair is landlocked, a dummy set to 1 ifestst one
country in the pair is an island, the logarithntla# area of the country i, the logarithm of theaawéthe country

j,» the logarithm of the population of the countgrid the logarithm of the population of the courtry
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Second, | change the calculation of trade intensityTable 6, the positive effect of trade
intensity on the business cycle synchronicity isusi to: (i) the use of the logarithm of the
trade intensity; (ii) the use of the minimum of togal trade and the minimum of the output of
the countries in the pair and; (iii) the use of @mposite index of the different trade

intensitiest?

The last sensitivity check tests the indicatorysfchronicity. In Table 7, the positive effect of
trade intensity on business cycle synchronicityoisust to: (i) the reduction of the maximal
length of the business cycle from 8 to 4 y&ar@i) the use of Fisher’s z-transformation which
ensures the normality of the error terthsand (iii) the use of the logarithm of CPI as an

alternative proxy of the economic situation.

None of the various robustness checks alters the fiading that African trade intensity is

positively associated with an increase in the syaoralzation of business cycles.

2| combine four proxies of trade intensity (bilatetrade divided by the sum of total trade, bilatarade
divided by the minimum of total trade, bilaterahde divided by the sum of the output, and bilatéradle
divided by the minimum of the total trade) intoilagte measure using the principal component aralysi

13 For example, Rand and Tarp (2002) estimate thatidurof cycles for 6 African countries from 19801999.
They get durations around 3 years for South Af(iz85) and Malawi (3), 2 for Zimbabwe (2.6), Cotevdire
(2.43) and Nigeria (2.38) and finally less tharo2¥orocco (1.93).

14 . . _ _ _ _ 1 1+x
If the variable y is a z-transformation of Fisléthe variable x, thery = > In(—).

1-x
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Table 5: Alternative econometric estimations (tradeintensity and business cycle

synchronicity)

Dependent variabley

TI1 TI2
[1] [2]
IV, more instruments (a) 14.8207** 32.0627***
(5.9112) (9.2872)
‘System’ GMM (b) 12.4936*** 11.3612*
(3.7793) (6.2933)
Country Fixed Effects 3.9466* 8.2306**
(2.2837) (4.1426)
Quantile regression {1quartile) 10.8992** 15.9060**
(4.5618) (6.6627)
Quantile regression {2quartile) 7.9126% 15.2709%*+
(3.6647) (4.9321)
Quantile regression (Bquartile) 8.1631* 15.7992**
(4.2118) (6.4133)

Notes:p= correlation of the GDP cycles, BP (2, 8); TIl{ateral trade divided by the
sum of the total trade of countries in the pai23 bilateral trade divided by the sum of
the output of countries in the pair. All regressiamclude an intercept and decade-
specific dummies (1975-1994, 1985-1994 and 199%+pAAd are corrected for
heteroskedasticity. Clustered robust standard €ngparentheses.

(a) The instruments are the logarithm of distaacgummy set to 1 if the countries in the
pair had a common border, a dummy set to 1 if thentries in the pair had a common
ethnic language, a dummy set to 1 if the couninebe pair had a common colonizer, a
dummy set to 1 if at least one country in the pailandlocked, a dummy set to 1 if at
least one country in the pair is an island, theatdgm of the area of the country i, the
logarithm of the area of the country j, the lodamtof the population of the country i and
the logarithm of the population of the country j.

(b) ‘System’ GMM= trade intensity is instrumentby at least its one lag value in the
‘first differences’ equation and by the first difémce in the ‘levels’ equation.

* significant at 10 %, ** significant at 5 % and**significant at 1 %.
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Table 6: Alternative trade intensity indicators (trade intensity and business cycle
synchronicity)

Dependent variable:

OLS v
[1] [2]
Logarithm of TI1 0.0041* 0.0078*
(0.0023) (0.0044)
Logarithm of TI2 0.0044** 0.0087**
(0.0019) (0.0036)
Bilateral Trade/Minimum Trade  0.7083 2.4962**
(0.4536) (1.1722)
Bilateral Trade/Minimum Output 0.6410 4.5039***
(0.5588) (1.5830)
Trade intensity, PCA (a) 0.0150** 0.0278**
(0.0068) (0.0133)

Notes: OLS: ordinary least squares, IV: instrumlevdaables p: correlation of the GDP
cycles, BP (2, 8); TI1: bilateral trade dividedthg sum of the total trade of countries in
the pair; TI2: bilateral trade divided by the sufite@ output of countries in the pair. All
regressions include an intercept and decade-specifnmies (1975-1994, 1985-1994
and 1995-2004) and are corrected for heterosketgstClustered robust standard
errors in parentheses. * significant at 10 %, grgiicant at 5 % and *** significant at 1
%. (a) Trade intensity, PCA is a composite indeinppal component analysis) of
bilateral trade divided by the sum of the totatleathe bilateral trade divided by the
minimum of the total trade, the bilateral tradeidiéd by the sum of the output, and the
bilateral trade divided by the minimum of the tdtalde.
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Table 7: Alternative business cycle synchronicityridicators (trade intensity and
business cycle synchronicity)
Regressor TI1 TI2

oLS v oLS v

Dependent variable

Output cycles, BP (2,4) 6.2065* 14.1101** 9.7947* 26.2411*
(3.2190) (6.3450) (5.2160) (11.1176)

Fisher's z-transformation 8.1955** 13.3685** 163m@** 30.1100***
(3.9921) (6.7398) (4.5689) (10.4999)

Prices cycles, BP (2, 8) 17.6108*** 47.3032*** 27.4600*** 78.8748***

(5.2356) (10.5218) (5.9026) (15.3011)
Notes: OLS= ordinary least squares, IV= instrumlerddables, TI1: the bilateral trade
divided by the sum of the total trade of countirethe pair; TI2: the bilateral trade
divided by the sum of the output of countries ia fair. All regressions include an
intercept and decade-specific dummies (1975-19985-11994 and 1995-2004) and are
corrected for heteroskedasticity. Clustered robtastdard errors in parentheses. *
significant at 10 %, ** significant at 5 % and *Significant at 1 %.

5 Discussion of the ‘endogeneity effect’

The analysis is consistent with the propositionFadinkel and Rose (1997, 1998). As for
industrial countries, trade integration fostersiess cycle synchronicity in Africa. The result
is further consistent with Caldéragt al's (2007) conclusion suggesting that the positive
effect of trade intensity on the business cyclechyonicity also takes place among
developing countries. As a result, African statesld have sufficient synchronicity to satisfy
the OCA criterionex postrather thanex ante This finding supports the intuition of the
dynamic process. The fact that Africa does notallsticomply with the OCA criterion of
synchronicity of shocks should not block the podtidecision for monetary unions in Africa

as it could create more symmetrical shocks.

However, the right policy issue for African mongtamtegration is not only the existence of
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the phenomenon of endogeneity; it is also how ingmrthe phenomenon is. | discuss the
importance of the phenomenon of endogeneity incAfdy comparing the results with similar
estimates for the OECD countries. In columns [5e8]Table 2, | present the baseline
estimates for the OECD countries. The standardipedficients for the OECD estimated with
the instrumental variables (IV) are higher thansthaeported for African countries. An
increase of one SD would raise the correlatiorhefGDP cycles by 0.50 with TI1 (5.5 times
larger than the African estimate) and 0.38 with T&5 times larger than the African
estimate)> The smaller standardized effects of trade intgnsih the business cycle
synchronization for Africa compared to the OECD ira@nly explained by the much smaller
standard deviations of trade intensity and busirgades synchronicity. In table 1, the
standard deviation of the variable Tik(bilateral trade divided by the sum of the totatlea
of countries in the pair) for the OECD is almosttit@es larger than the African figure and
7053 times larger with TI2i.g. bilateral trade divided by the sum of the outptttiee

countries in the pair). These smaller standardadiewis then lower the standardized effects.

The effect of trade integration is smaller in Afrid=or example, a doubling of trade intensity
would, on average, increase the correlation ofrass cycles by 0.0076 (with TliLe. the
bilateral trade is divided by the sum of the tdtade of countries in the pair) or by 0.0085
(with T12, i.e. the bilateral trade is divided by the sum of tlwpat of countries in the pair).
On average, this roughly means an increase of fhieaf business cycle synchronicity from

0.04 to 0.05°

In the light of the above-mentioned debate, the moation of the smaller averages of the

15 The standardized coefficients are 0.09 with Tid @il with TI2. Then 0.50/0.09=5.5 and 0.38/0.15=3

® On average TI1 is 0.0006 and TI2 is 0.0003 (sdenmus [2] and [3] of Table 3). The IV estimated
coefficients are 12.6787 with TI1 (significant &6pand 28.2499 with TI2 (significant at 1%). Thergiaal
increase in business cycle synchronicity is 0.00266787*0.0006 with TI11 and 0.0085=28.2499*0.0003.
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trade intensity and business cycle synchronicitjfinca (compared with the OECD figures
in Table 1) and the lesser magnitude of the ‘endeif effect’ would not drastically change
the pattern of asymmetric shocks among Africanestaf relevant solution for the future
African monetary unions is the establishment ofifasons and mechanisms that are able to

cope with the asymmetric shocks.

6 Conclusion

This paper contributes to the literature on Afmganetary unions. An argument often used in
the debate states that the fact that Africa dodscomply with the OCA criterion of
synchronicity should not actually block the pobticdecision for monetary unions among
African states as it could create more symmetgbakks. In order to shed light on the debate,
I have empirically assessed the effect of tradensity on the business cycle synchronicity for
the 53 African countries from 1965 to 2004. The magsults are the following: (i) trade
integration among African countries increases Wrcisronization of their business cycles.
The effect is robust to various controls and sdvazasitivity checks. (ii) The effect of trade
intensity on the synchronicity is mainly found dmetdemand side. African countries are
likely to satisfyex postthe criterion of symmetrical shocks for monetaryons to some
extent on the demand side rather than the supgé/ & the trade integration deepens. (iii)
The magnitude of the ‘endogeneity effect’ is smrallenong African countries. Compared
with the figures reported for African states, thmerease in synchronicity following an
increase of one standard deviation in trade intemgras 3.5 to 5.5 times higher in the OECD
sample. In addition, it would be difficult to expes radical change in the patterns of the
asymmetric shocks through the ‘endogeneity effettrade, given the smaller magnitude of

trade integration and business cycle co-movemenngmfrican countries.

31



Another relevant solution for future African mormgtaunions is the establishment of
institutions and mechanisms that are able to cagethe asymmetric shocks. The symmetry
of shocks is not a necessary condition for shaargpmmon monetary policy. A monetary
union could be optimal if output stabilization maolsms are in place to deal with
asymmetric shockse(g. Asdrubaliet al., 1996, Sorensen and Yosha, 1998). This was the
focus of Mundell (Mundell, 1961), who introducee ttoncept of OCA. He discussed the role
of the mobility of factors (mainly labour mobilityand the flexibility of prices as a
stabilization mechanism in monetary unions. Thestjae of risk-sharing among African
states is not much addressed in the literaturasacértainly an interesting and relevant future

research topic.

Furthermore, the empirical results of the papetagdy underestimate the ‘endogeneity
effect’ because the official trade data recordedNbly (the main source in this paper) do not
include informal trade which is certainly importaimt Africa. Monetary union reduces

transaction costs both for formal and informal ¢&ratihe positive impact of the trade intensity

on the business cycle synchronicity could be highnéne African context.

The conclusion of the paper is twofold: first thgianent that African monetary unions could
be self-validating is applicable in the debate;oselc the argument cannot overturn the
negative assessment of asymmetric shocks in fufnean monetary unions because the

magnitude of the ‘endogeneity effect’ of trade uste small.
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Appendix 1: List of countries in the sample

53 countries:Algeria, Angola, Benin, Botswana, Burkina FasoriBuwi, Cameroon, Cape
Verde, Central African Republic, Chad, Comoros, @oRepublic, Cbéte d’'lvoire, Djibouti,
Democratic Republic of Congo, Egypt, Equatorial i&a, Eritrea, Ethiopia, Gabon, Gambia,
Ghana, Guinea, Guinea Bissau, Kenya, Lesotho, iapkibya, Madagascar, Malawi, Mali,
Mauritania, Mauritius, Morocco, Mozambique, Namibiiger, Nigeria, Rwanda, Senegal,
Seychelles, Sierra Leone, Somalia, South Africa Bame and Principe, Sudan, Swaziland,

Tanzania, Togo, Tunisia, Uganda, Zambia, Zimbabwe.

Appendix 2: Data sources

Bilateral exports and imports of goods and

services in current USD Direction of Trade, IMF 2006

A dummy set to 1 if the two countries in the pair

had a same colonizer for a relatively long period

of time and with a substantial participation in the

governance of the colonized country.

A dummy set to 1 if the two countries in the pair

are contiguous

Area (Country’s area in km2)

Distance is calculated following the great circle From CEPII websitehttp:
formula, which uses latitudes and longitudes of theww.cepii.fr/francgraph/bdd/distances.htm
most important cities/agglomerations (in terms of

population).

Landlocked: Dummy variable set to 1 for

landlocked countries.

A dummy set to 1 if the two countries in the pair

share a language spoken by at least 9 % of the

population in both countries.

From Robert Inklaar, Richard Jong-A-Pin,
Jakob de Haan (2008), the dataset is
publicly available at the followingttp:
[lwww.rug.nl/staff/r.c.inklaar/research

OECD dataset

Monetary union membership Own compilation

Primary fiscal deficit or surplus (in % of GDP) World Bank African Database 2006
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Exports and Imports of goods and services (BoP)
in current USD

Consumer price index, basis 100 in 2000

GDP in constant 2000 USD

GDP in current USD World Development Indicators 2007
Population

Share of Agriculture share in the GDP

Share of Industry share in the GDP

Share of Service share in the GDP

World Integrated Trade Solution, The
Bilateral trade by commodity COMTRADE database maintained by the
United Nations Statistics Division
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