~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make Your PUbllCCltlonS VZSlble. h for Economics ' '

Guidime, Camille Detondji; Diaw, Adama; Biao, Barthélémy

Article

Exchange rates and trade balance in West African
economy and monetary union countries: does the content
of the traded goods matter?

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Guidime, Camille Detondiji; Diaw, Adama; Biao, Barthélémy (2024) : Exchange
rates and trade balance in West African economy and monetary union countries: does the content
of the traded goods matter?, Cogent Economics & Finance, ISSN 2332-2039, Taylor & Francis,
Abingdon, Vol. 12, Iss. 1, pp. 1-14,

https://doi.org/10.1080/23322039.2024.2413963

This Version is available at:
https://hdl.handle.net/10419/321629

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2024.2413963%0A
https://hdl.handle.net/10419/321629
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

S— () Toylor & Francis

economics

WELES  Cogent Economics & Finance

I55M 23311983 .l it bedige

ISSN: 2332-2039 (Online) Journal homepage: www.tandfonline.com/journals/oaef20

Exchange rates and trade balance in West African
economy and monetary union countries: does the
content of the traded goods matter?

Camille Detondji Guidime, Adama Diaw & Barthélémy Biao

To cite this article: Camille Detondji Guidime, Adama Diaw & Barthélémy Biao (2024) Exchange
rates and trade balance in West African economy and monetary union countries: does the
content of the traded goods matter?, Cogent Economics & Finance, 12:1, 2413963, DOI:
10.1080/23322039.2024.2413963

To link to this article: https://doi.org/10.1080/23322039.2024.2413963

A
© 2024 The Author(s). Published by Informa h View supp|ementary material 2
UK Limited, trading as Taylor & Francis

Group
@ Published online: 13 Oct 2024. Submit your article to this journal
. . A
il Article views: 556 h View related articles &
@ View Crossmark data (& @ Citing articles: 1 View citing articles &

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2024.2413963
https://doi.org/10.1080/23322039.2024.2413963
https://www.tandfonline.com/doi/suppl/10.1080/23322039.2024.2413963
https://www.tandfonline.com/doi/suppl/10.1080/23322039.2024.2413963
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2024.2413963?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2024.2413963?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2024.2413963&domain=pdf&date_stamp=13%20Oct%202024
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2024.2413963&domain=pdf&date_stamp=13%20Oct%202024
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2024.2413963?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2024.2413963?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

COGENT ECONOMICS & FINANCE
2024, VOL. 12, NO. 1, 2413963
https://doi.org/10.1080/23322039.2024.2413963

c&gent

8 OPEN ACCESS ‘ ) Checkforupdates‘

DEVELOPMENT ECONOMICS | RESEARCH ARTICLE

Exchange rates and trade balance in West African economy and
monetary union countries: does the content of the traded
goods matter?

Camille Detondji Guidime® @, Adama Diaw® and Barthélémy Biao®

?Departement Economie, Université de Parakou, Parakou, Bénin; bDépartement Economie, Université Gaston Berger de
Saint-Louis, Saint-Louis, Sénégal; “Département Economie, Université Africaine de Développement Coopératif, Cotonou,
Bénin

ABSTRACT
This paper analyzes the role of the nature of traded goods in the effect of the real
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exchange rate on the trade balance in West African Economy and Monetary Union
countries. Empirically, the estimation of the parameters of a distributed lag autore-
gressive model using the technique of dynamic common correlation estimators is car-
ried out. The results show that, firstly, the low level of intra-industry trade comfort
positive real exchange rate effect on trade balance. However, WAEMU countries
export raw materials used by their foreign trading partners to manufacture products,
which WAEMU countries import in turn; but the raw materials percentage used in the
manufacture of those products is negligible to have a beneficial impact on trade bal-
ance. Secondly, foreign income levels are less favorable to the countries’ balance of
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trade, as partners have a preference for increasingly sophisticated goods that WAEMU
countries do not produce. In terms of economic policy implications, a currency
devaluation would have an expected positive effect if trade policy would encourage
the consumption of goods and services containing, in their manufacturing process, a JEL

significant quantity of their exported products. This article contributes to the existing F10; F31; C23; 055
economic literature by taking into account the characteristics of traded goods in the

analysis of the influence of the real exchange rate on the trade balance. A low con-

tent of exported goods in the manufacturing process of imported goods from a less

advanced country could limit the rebalancing of its trade balance following a change

in the real exchange rate.

IMPACT STATEMENT

The importance of this research is to empirically show the significant role of the quan-
tity of domestic goods contained in the manufacture of imported goods in studying
the relationship between exchange rate changes and the trade balance. The imple-
mentation of a specific trade policy coupled with an exchange rate policy in favour of
the transformation of primary products into semi-manufactured goods is important
for the economy of WAEMU countries.

1. Introduction

Rebalancing the trade balance is an issue of scientific importance for researchers and decision-makers.
Economic theory establishes the basis for external rebalancing of the balance of payments through
devaluation or depreciation of the national currency. Depending on the evolution of the exchange rate,
countries’ trade balances improve or deteriorate (Dogru et al., 2019; Bahmani-Oskooee & Aftab, 2017;
Bahmani-Oskooee, 1991; Magee, 1973). For small-scale economies, such as those of the WAEMU, the
exchange rate plays an crucial role in macroeconomic equilibrium under the hypothesis of Marshall-
Lerner-Robinson critical elasticities (Keho, 2021b; Hunegnaw & Kim, 2017; Guillaumont & Guillaumont
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Jeanneney, 1993). The result is a mechanism whereby the trade balance has a short-term deficit and a
surplus in the long term with an adjustment coefficient: this phenomenon is referred to as the J-curve.
However, empirical verification of the J-curve phenomenon remains relatively observed (Ng et al., 2008).
Moreover, the mechanisms describing the effects of the exchange rate on trade balance are not free of
uncertainty. Therefore, the exchange rate can have positive or negative effects on a country’s trade bal-
ance (Ayele, 2019; Dogru et al., 2019; Hunegnaw & Kim, 2017; Keho, 2021b). These contrasting results
can be observed particularly in developing or less advanced countries (Bahmani-Oskooee, 1991). For
WAEMU countries, the work of Keho (2021b) shows the positive effect of the exchange rate on the trade
balance in the presence of heterogeneity in countries’ gross domestic product per capita. However, the
nature of the goods traded between countries, which could slow down or accelerate the expected effect
of real exchange rate evolution on the trade balance, is not taken into account. In this article, we show
that the nature of the goods traded between WAEMU countries and their trading partners could limit
the positive effect of the real exchange rate on the balance of trade, given the relative trade depend-
ence of countries with intermediate incomes.

The aim of this article, therefore, is to analyse the role of the nature of the goods traded between
WAEMU countries and their trading partners in the expected effect of a change in the real exchange
rate on their trade balances. This article contributes to the theoretical and empirical debate on the rela-
tionship between the real exchange rate and the trade balance of developing countries, especially those
of the WAEMU. WAEMU countries are known for their exports of raw materials and their imports of man-
ufactured products, made from raw materials that do not come sufficiently from them. Taking into
account the shares of exported raw materials that are contained in the manufacturing of imported man-
ufactured goods improves the understanding of the effect of the real exchange rate on the trade bal-
ance of developing countries. Furthermore, a low share of exported goods in the manufacturing process
of goods imported from a less advanced country could limit or reduce the expected rebalancing of its
trade balance following a variation in the real exchange rate. The rest of the paper is structured as fol-
lows: stylized facts on trade and exchange rate evolution in WAEMU countries are presented in Section
(2); a literature review outlines the effects of the real exchange rate on the trade balance in Section (3);
empirical analysis of exchange rate effects on the trade balance is described in Section (4); results of
econometric estimations are discussed in Section (5); economic policy implications presented as conclu-
sion in section (6).

2. Stylized facts about intra-industry trade and the real exchange rate in the WAEMU
countries

2.1. Evolution of trade

Trade between WAEMU countries has increased over the last ten years, rising from 6750.3 billion in 2006
to 17753.0 billion in 2020 (BCEAO, 2021, 2006). Overall, imports remain higher than exports of goods
and services (Cf. Figure 1). Moreover, the index of main exported products rose from 0.2% in 2019 to
1.8% in 2020 (BCEAO, 2021). Exports of goods remain dominated by gold (31.8%) and cocoa (16.8%), fol-
lowed by petroleum products (6.8%), cotton (4.8%) and cashew nuts (3.9%). Imports fell from 8097.6 bil-
lion in 2006 to 18664.3 billion in 2020. The structure of the Union’s goods imports is dominated mainly
by consumer goods (33.7%), capital goods (22.4%), intermediate goods (17.9%) and energy products
(15.1%) (BCEAO, 2021). In short, exports are still dominated by primary products, and imports by manu-
factured goods. The Union’s trading partners are mainly the United States, Asian countries, Europe and,
to a lesser extent, ECOWAS and African countries.

2.2. Trade balance and real exchange rate

WAEMU countries are experiencing a structural imbalance in their trade balance, with the exception of
Cote d'lvoire (BCEAO, 2021). The real exchange rate is relatively correlated with the trade balance of
UEMOA countries (Cf. Figure 1). Cote d‘lvoire did not experience a relative decline in its trade balance
over the study period.
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Developments in the Export-Import ratio
(X/M) in WAEMU countries
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Figure 1. Statistical relationship between the real exchange rate and the trade balance of WAEMU countries from 1994
to 2020.

Source: Authors’ calculations.
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Figure 2. Real exchange rates in WAEMU countries.
Source: Authors’ calculations.

In fact, the trade balance deficit of WAEMU countries is worsening over time, reaching -6.4% of GDP
in 2021, compared with —5.1% in 2020 and —5.7% in 2019 (BCEAO, 2022). This deficit in the union’s
trade balance has persisted since 1970. These trends can be explained in particular by the international
economic conjuncture, which influences the economies of WAEMU countries with regard to the high
dependence of their imports on the outside world, and the evolution of raw material prices and export
revenues. It's depended also by the evolution of real exchange rate.

The real exchange rates of the WAEMU countries have undergone a three-phase evolution since 1994
(the year their common currency was devalued). From 1994 to 2002, the evolution is increasing with a
plus at the peak of 6.6. After 2002, the real exchange rate experienced a decline until 2010 then started
to appreciate again until 2020 even if the level remains lower than that of 2002 (Cf. Figure 2).

The real exchange rate seems to decrease with the type of goods traded between trading partners.
WAEMU countries import manufactured goods whose inputs do not come essentially from their exports
of raw materials. The sensitivity of the trade balance following the movement of the real exchange rate
would be low for countries with a low level of intra-industry trade (Kharroubi, 2011) because no national
industry can easily and quickly replace imports which have become more expensive because of devalu-
ation. Intuitively and following this idea, countries specialized in the production of raw materials cannot
have high intra-industry trade.

3. Literature review

This session presents theoretical and empirical views of the relationship between the exchange rate and
the trade balance. It shows how the nature of traded goods determines the effect of exchange rate
movements on the balance of trade by taking into account their manufacturing inputs.
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3.1. Critical elasticity approaches and the J-curve phenomenon

A reasoning that goes back to classical economists’ states that a change in the real exchange rate
improves the competitiveness-price of the national economy in the following ways: (i) higher import pri-
ces in domestic currency - leading to lower imports — and (ii) lower export prices in foreign currency —
leading to increased exports. For the balance of trade to improve, the effect of increasing exports and
decreasing imports must be sufficiently strong for the resulting balance to offset the effect of deterioration
in the terms of trade (Magee, 1973). The Marshall-Lerner-Robinson critical elasticity hypothesis is therefore
introduced, which states that, as long as the sum of export and import elasticities is greater than unity, a
devaluation of the national currency will improve the balance of trade in the long term (Bahmani-
Oskooee, 1991). Furthermore, the process of the theoretical positive effect of devaluation on the balance
of trade is nuanced through the J-curve; an empirical observation which shows that the balance of trade
initially becomes more in deficit, then becomes *progressively in surplus again in a second phase.
Himarios (1985), criticizing Miles’ article (1979), shows that the real exchange rate is still well suited to
understanding the effect of a devaluation of the national currency on the balance of trade. He again speci-
fies the trade balance equation and emphasizes the temporal nature of the shift in the real exchange rate
needed to influence the trade balance. However, it should be noted that a significant number of empirical
analyses have been carried out, without any absolute agreement on the direct and positive effect of a
change in the exchange rate on the balance of trade. If it has been shown that for small countries two
successive devaluations are necessary to hope for a positive effect on the balance of trade (Prakash and
Maiti, 2016), it remains to be shown that the quantity of goods imported by small countries, containing in
their manufacture a given level of products exported upstream by the same small countries, is a key factor
in the expected effect of the exchange rate on the trade balance: this is what our paper is concerned
with. To the best of our knowledge, there is no research on the role of the nature of trade between coun-
tries in the effect of the exchange rate on the trade balance for WAEMU countries.

3.2. Key factors in the impact of exchange rates on the trade balance

In developed countries, exogenous economic shocks can influence the expected effect of a change in
the real exchange rate on the trade balance (Bahmani-Oskooee & Zhang, 2013; Hunegnaw & Kim, 2017;
Kang & Dagli, 2018). In emerging countries, the favorable effect of the real exchange rate on the trade
balance is observed in the long term, while in the short term, the trade balance appears to deteriorate
(Bahmani-Oskooee et al., 2019; Serdar & Hakan, 2017; Prakash & Maiti, 2016; Baharumshah, 2001). Thus,
it emerges that the time it takes for the effects of an exchange rate change to be realized determines
the difference between the short-term and long-term results of the expected effects (Acar, 2000). On the
other hand, depending on the country’s economic status — least developed, developed and developing
country - the long-term outcome is mixed (Ayele, 2019). In less advanced and developing countries, the
effects found relate to the consideration of the temporal factor, short-term and long-term, (Bahmani-
Oskooee et al., 2019), the transmission mechanism of the exchange rate effect on the trade balance
(Prakash & Maiti, 2016) and the consideration of real exchange rate horizons. Furthermore, Keho (2021a)
performs a heterogeneous panel analysis and finds that the trade balance is negatively influenced by
domestic and foreign products over the period 1975-2017, while it is positively influenced by the real
exchange rate in the long term in UEMOA countries. In the short term, there is no deterioration in the
trade balance. From a methodological point of view, it would be useful to take into account the hetero-
geneity of the countries in a panel in order to assess differently the effects of the real exchange rate on
the trade balance. Moreover, an appreciation of the real effective exchange rate worsens Cote d‘Ivoire’s
trade balance, while a depreciation improves it over the period 1975-2017 (Keho, 2021b). However, the
difference in econometric tools used in the work could explain the difference in results. Nevertheless,
country specificities and economic dynamics, particularly the degree of intra-industry trade with trading
partners, could influence the expected effect of the real exchange rate on the balance of trade. In add-
ition, WAEMU countries are relatively heterogeneous in the diversification of the products they export
(Keho, 2021a). Furthermore, the difference in effects may stem from the nature of traded products
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(Burcak & Payashoglu, 2016; Dogru et al., 2019; Kharroubi, 2011), industrial integration between trading
countries and country dependence in the nature of exported products.

Two cases are identified: the effect of the real exchange rate on the trade balance is amplified when,
the part of the goods and services imported by a country from its trading partner contain, to a signifi-
cant extent in their manufacture, the goods and services exported by the latter to the trading partner is
high. The second case is the opposite phenomenon. In addition, the development of trade is linked to
industrial development, which increases the volume of trade (sometimes in products of the same type).
This increases substitutability between the types of imported and exported goods, making the trade bal-
ance more sensitive to movements in the real exchange rate. Furthermore, countries import and export
different types of goods according to their revealed comparative advantages. Thus, when the normalized
sum of trade balance deviations of firms in an industry relative to total trade is high, this would mean
that the country is trading different types of goods with its partners. Consequently, the sensitivity of the
trade balance to real exchange rate movements is low for countries with a low level of intra-industry
trade, as no domestic industry can easily and quickly replace imports that have become more expensive
following a devaluation (Kharroubi, 2011). Intuitively, and following this idea, countries specializing in
the production of raw materials cannot have high intra-industry trade. Intra-industry trade in products
would be low, and therefore the effect of a change in the real exchange rate could not significantly
affect the balance of trade in the sense of improving it.

4, Methodology
4.1. Model specification and variables description

The econometric modeling derives from the work of Bahmani-Oskooee (1991), Hunegnaw and Kim
(2017) and Keho (2021b) and leads to the construction of a delayed autoregressive distribution model
by considering the expression of the trade balance as follows:

In (TB);r = otie + BIN RER; + xIn Ygir + 8In Yg;e + &t Q)

With TB, RER, Y4, Y¢ representing respectively the trade balance, real exchange rate, and domestic pro-
duction by value and foreign production by value. The equation is in log-linearizing.

Furthermore, taking into account the role of content of the traded goods on the effects of the
exchange rate on the trade balance, the model to be estimated is as follows:

In (TB);; = ot + BINRER;t + xIn Yai + 8In Yeie + dIn RERiex T + € )

where is the trade balance of country "i" at date "t". The trade balance is calculated as the relation
between countries’ exports and imports to avoid negative sign for the log expression (Bahmani-Oskooee
et al, 2019). RER; is the real exchange rate of country i against the currencies of its trading partners.
The real effective exchange rate controls a country’s external competitiveness. The interaction between
the real exchange rate and trade dependency allows us to understand how the types of exported versus
imported goods affect the expected effect of a change in the real effective exchange rate on the trade
balance. We use the Grubel and Lloyd (1975) index' as a proxy to capture the share of product exported
by a WAEMU country, contained in the manufacture of products imported by this country. And this
share valued by the real exchange rate is measured by the product between the real exchange rate and
the intra-industry trade index. The expected sign of the interaction between the real exchange rate and
the intra-industry trade index will be negative if the degree of intra-industry trade is low. The effects of
a change in the real exchange rate are observed over time. Therefore, Pesaran et al. (2001) represent an
ARDL-type equation with error term correction to understand long and short term dynamics in a context
where variables have an order of integration between 1(0) and I(1). On the other hand, several previous
works use the ARDL-type cointegration analysis approach to the detriment of error-correction vector
autoregression analyses on large samples. Bahmani-Oskooee and Aftab (2017) indicate that the ARDL
approach makes it possible to simultaneously assess the short-term effects - through the coefficients of
the exogenous variables in first difference, and the long-term effects through the coefficients — of the
influence of the real exchange rate on the trade balance (Cf. Equation (4)). The equation is as follows:
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n m m m
AInTBj; = ol + Z mo;iAln TB; t— + Z o1;Aln RER,',t_j + Z ®y;Aln Ydi, t—j + Z m3;Aln Yf,-' t—j @
J=1 j=0 j=0 j=0

+ pECT; -1 +nInTBj -1 + BINRER;: + xInYg; ¢ + dIn Yy, ¢ + it

In order to consider the constraint that the degree of intra-industry trade could pose on the effect of
changes in the real exchange rate, Equation (5) is established:

) n m m m
AInTBj; = oli + ZH 0o AINTB; 1 + Zj:() o;AInRER; +—; + Z}_ZO 0Aln Yy 1 + Zj:o 03;Aln Yy, 1
+ Z}Zo @4;AIn RERI, t — j*IIT; ¢+ PECT; 1 4+ nINTB; 1 + BINRER; ¢ + xIn Ya; ¢ + In Yy

+ &In RER+lITje + &
(5)

With n>1; m >0, maximum lag of the model. A is the first difference operator. o, ® are the short-run
coefficients and 1, B, 6, ¢ are the long-run coefficients of the model. ECT the speed of adjustment
between short-term and long-term dynamics; a negative and statistically significant sign is expected. ¢ is
the error term.

4.2. Technical estimation

The parameters of Equation (7) are estimated to understand the short and long term dynamics of the
area as a whole, as well as of the countries making up the area. The Im, Pesaran et al. (2001) unit root
test is applied to study the stationary properties of the model’s variables. The distributed autoregressive
in delay (ARDL) model developed by Pesaran (2006) is used to study shortand longterm relationships in
the event that the variables have an integration order | (0) and | (1). To assess a cointegrating relation-
ship between variables, the test of Pedroni (2004, 2000) is applied. The test considers the heterogeneity
between the panel’'s cross-sectional units (taking into account the presence of diversification in the
countries’ economies). Thus, under the alternative hypothesis, there is a cointegrating relationship for
each panel unit. Cointegration vectors are rarely identical from one panel unit to the next (Hurlin &
Mignon, 2007), which means that cross-sectional dependency between error terms must be taken into
account. Taking into account the heterogeneity of coefficients estimated from panel data is becoming
increasingly demanding (Chudik & Pesaran, 2015). There are often unobserved dependencies between
panel units, and ignoring these leads to auto-correlation of the error term and biased least squares
regression results (Kao & Liu, 2000). A cross-sectional panel dependence test is proposed by Pesaran
(2015) and (Chudik & Pesaran, 2015). Ditzen (2018) shows that Mean Group estimators are unbiased and
consistent. On the other hand, when the ARDL model parameters suggest a cross-sectional dependence
of the panel with the presence of heterogeneity, it is of interest to use the cross-sectional Mean Group
estimator (CS-ARDL Mean Group estimator) of Pesaran (2015) and Chudik and Pesaran (2015) pro-
grammed by Ditzen (2018) under the name xtdcce2. Formally, the following model estimators are pro-
posed by:

Vit = MYi =1 + BiXie + Uit (6)
hence
uie = vif +ei (7)

With U,, the error term including the common unobservable factor, the heterogeneous factor present
and the white noise. The heterogeneous coefficients are distributed around a common mean Bi=f +
vi, vi~1ID(0, Qv) and Ai=2A+ci, ci~1ID(0, Qc).

To estimate the parameters, (Chudik et al., 2016) propose two methods for estimating the coefficients:
the cross-sectionally augmented estimator ARDL (CS-ARDL) and the cross-sectionally augmented and dis-
tributed lag estimator. The CS-ARDL estimator directly estimates the long-run coefficients, by adding the
explanatory variables in difference and their lags. The CS-ARDL first estimates the short-term coefficients,
then calculates the long-term coefficients. Optimal lags are those with a high frequency over the whole
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panel. In other words, using the unrestricted model and an information criterion, decide on the choice
of lags for each country by variable, then choose the most common lag for each variable to represent
the lags for the model. Here, we obtain ARDL (1,0,0,0) after testing. The performant test program of
Pedroni (2000) which introduced the panel ordinary least squares dynamics (PDOLS) estimation tech-
nique, is run for robustness of results.

4.3. Data

To examine the effects of changes in the real exchange rate on the trade balance of WAEMU countries,
time-series data from 1994 to 2020 are provided by World Development Indicators and the Central Bank
of West African States (BCEAO). Only countries whose data are available at regular frequency are
included, namely Benin, Burkina Faso, Cote d'Ivoire, Mali, Niger, Senegal and Togo. The dependent vari-
able studied is the trade balance, measured by the ratio between exports and imports (Hunegnaw &
Kim, 2017; Keho, 2021b). An increase in this ratio reflects an improvement in the trade balance, and a
deterioration in the opposite case. Domestic and foreign incomes are approximated by the gross domes-
tic products of WAEMU countries and the ten (10) main trading partners on the basis of traded volumes.
The real effective exchange rate is obtained by transforming the nominal exchange rate from the
BCEAO. The construction of the real effective exchange rate through the intersession of intra-industry
trade is based on data on exports and imports of goods and services from the primary, secondary and
tertiary sectors between countries and their ten (10) main trading partners. WAEMU countries have been
exporting raw materials since independence in the 1960s, and importing the end products resulting
from their exports. They devalued their currencies in 1994, hoping for a favourable effect on their trade
balance. This effect cannot be assessed without taking into account the degree of integration of their
exports with imported products. It is therefore necessary to cross-reference the effective exchange rate
with the degree of intra-industry trade with the main trading partners. Table 1 describes the observa-
tions by country and at panel level. The correlation coefficients between the real effective exchange rate
and the trade balance are positive and statistically significant for Benin, Senegal and Togo, but statistic-
ally insignificant for Cote d‘Ilvoire, Mali and the panel. For Burkina Faso and Niger, the correlation coeffi-
cients are negative but not significant. As for the correlation between the trade balance and the real
effective exchange rate crossed with the degree of intra-industry trade, it is negative and statistically sig-
nificant for Benin, Burkina-Faso and the panel, but not significant for Mali and Niger. The correlation is
positive and statistically significant for Senegal, but not significant for Togo and Cote d‘lvoire over the
period 1994-2020 (Cf. Table A1, Supplementary Appendix 1). The heterogeneity text shows that the
space studied is not homogeneous in terms of economic dynamics and their trade balances (Cf. Figure
A1 in Supplementary Appendix). Which corroborates the result of kého (2021b).

5. Results and discussion
5.1. Data

The following Table 2 shows the unit root test results.

Table 1. Mean values of variables by country and correlation coefficient.

Countries Intb Inyd Inyf Inrer Inreriit T P
Bénin -1.27 22.82 27.36 6.35 6.60 0.58* —0.63*
Burkina faso —0.79 22.75 26.80 6.33 6.34 -0.23 —0.94%
Cote d'lvoire 0,30 24.26 28.47 6.33 591 0.37 0.12

Mali —0.45 22.93 27.43 6.32 6.22 0.26 —0.33
Niger —0.53 22.60 27.80 6.33 6.13 —0.10 —0.30
Sénégal —0.98 2331 28.56 6.31 6.22 0.40%* 0.50*
Togo —0.57 21.84 26.70 6.348 6.30 0.39* 0.25
WAEMU —0.61 22.93 27.59 6.33 6.25 0.07 —0.59%*

Note. Intb, Inyd, Inyf, Inrer*iit are trade balance, domestic and foreign income, real exchange rate, real exchange rate associated with the
level of intra-industry trade, respectively. T and p are respectively correlation coefficients between trade balance and real exchange rate and
between trade balance and real exchange rate associated with the level of intra-industry trade. Data are sample averages.

Source: Authors’ calculations.
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Table 2. Unit root test results.

At the level In first difference
ADF-fisher test IPS test ADF-fisher test IPS test

Lntb 40.68*** —2.45%F*

[0.00] [0.00]
Lnyd 05.06 -1.72 57.30%** —3.13%%*

[0.98] [0.28] [0.00] [0.00]
Lnyf 10.08 —0.53 37.40%** —3.09%**

[0.75] [0.99] [0.00] [0.00]
Inrer 16.53 -1.97 80.97%** —4 57***

[0.28] [0.09] [0.00] [0.00]
Inreer*iit 20.09 —1.68 114.14%%* —4,38%**

[0.12] [0.37] [0.00] [0.00]

Note. p-Values are in square brackets. ***Corresponds to statistical significance at the 1% level. ADF fisher test is Augmented Dicker fuller
test and IPS test..
Source: Authors’ calculations.

The unit root tests indicate that the variables are stationary at the | (1) first difference level, except
for the trade balance, which is stationary at the | (0) level. This result enables the implementation of the
ARDL model.

5.2, Cointegration test

The presence of a long-term stability relationship between the trade balance and the real exchange rate
is tested by controlling the domestic and foreign income levels and the degree of intra-industry trade
between WAEMU countries and their trading partners. The Bound test approach of Pesaran et al. (2001)
is initially used, based on the ARDL optimal lag model (1,0,0,0) (Cf. Table A2 in Supplementary
Appendix). This test is completed by that of Pedroni (2004) to consider heterogeneity in the panel, both
in short-term dynamics and in long-term slope and ordinate coefficients. Pedroni (2004) indicates that
group and panel ADF statistics have the best power properties when the number of time periods is less
than one hundred (T < 100). Pedroni’s (2004) test complements that of Pesaran et al. (2001) with the
results in Tables A3 and A4 (in Supplementary Appendix).

The results of the cointegration test indicate that the trade balance, domestic and foreign income,
real exchange rate and the cross between the real exchange rate and the degree of intra-industry trade
are cointegrated. There is a long-run relationship between these variables when considering the panel.
The result on the long-term relationship between these variables in Senegal and Niger is not conclusive.
However, Canetti and Greene (1991) and Kremers et al. (1992) have suggested considering the cointe-
gration relationship in inconclusive cases. Therefore, in all countries, the cointegration relationship is
considered. Furthermore, it is of interest to consider the error correction model (ECT) estimator to assess
short and longterm dynamics (Hunegnaw & Kim, 2017).

5.3. Long-term elasticities

Given the existence of cointegration between variables, and depending on the presence of country spe-
cificity, the long-term relationship is estimated using long-term elasticities. The estimators are those of
ARDL (1,0,0,0,0), from the techniques for estimating pooled (CS-ARDL) average, pooled (CS-DL) average
and dynamic least squares (DOLS) but not for the Equation (3). The results are reported in Table 3.

The Hausman test performed gives chi?(3) = 1.85 with Prob > chi® = 0.6032. This result does not indi-
cate the primacy of the CS-ARDL medium group estimate over the DOLS medium group estimate. We
interpret the results according to the interest of the two estimated models. The dynamic least squares
method of Saikkonen (1991) and Stock and Watson (1993) in the case of panel data, Mark and Sul
(2003) show that this technique leads to estimators asymptotically distributed according to a normal dis-
tribution of zero mean. Thus, for the WAEMU, the coefficient of the real exchange rate (—0.46) is statis-
tically significant, as is the result obtained by Keho (2021b). It appears that devaluation improves the
trade balance in the long term. However, this level of improvement is getting weaker (28%) due to
exports from the WAEMU zone being weakly contained in the manufacture of products imported into
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Dependent variable: Intb CS-ARDL CS-DL DOLS
Countries Variables explicatives [1] [2] [3] [1] [2] [3] [1] [2]
Bénin Inyd 3.87%** 3.24% K 3267k 343%xk 3 00%xk ) 74NN 0.44 —1.6%%*
(1.19) (0.86) (1.19) (0.91) (0.76) (0.98) (—0.62) (—4.68)
Inyf —2.24%F% 1 8g%** —1.88%**  _1.96%FF 1 74%¥*  _q 55¥Ex —0.76%** —0.03%**
(0.67) (0.47) (0.66) (0.48) (0.41) (0.53) (—3.58) (—=5.19)
Inrer —0.09 —001 0.02%* 0.15 —0.43%%*
(0.35) (0.34) (0.26) (0.26) (-7.02)
Lnrer*iit —0.61%* —0.61% —0.40 —0.45 435%%%
(0.34) (0.35) (0.26) (0.26) (4.52)
Burkina Faso Inyd 5.43 0.28 1.20 4.00%* 1.35 1.63 9.47*** 233
(3.75) (2.43) (1.49) (1.89) (1.38) (1.02) (3.32) (1.09)
Inyf —6.59 —0.60 —2.55 —4.03 —1.43 —2.85% —14,53%%* —2.55
(5.55) w(3.41) (2.13) (3.11) (2.14) (1.61) (—3.38) (—1.70)
Inrer —0.05 1.12%**  —0.14 1.06%** 0.59**
(0.60) (028) (0.35) (0.23) (—2.22)
Lnrer*iit —1.15%%* —1.50%** —0.87FK% 137k —0.49%**
(0.30) (0.23) (0.18) (0.17) (—15.04)
Cote d'lvoire  Inyd —0.14 0.09 -0.11 —0.14 0.02 —0.09 1.60%** 1.05
(0.18) (0.21) (0.15) (0.16) (0.17) (0.12) (7.43) (0.46)
Inyf —-0.89 —1.40% -0.73 —0.84 —1.16%*  —0.98%** —2.95%%* —2.24%%%
(0.62) (0.73) (0.58) (0.51) (0.53) (0.36) (—32.41) (—17.44)
Inrer 0.26 1.24%*% 027 0.99*** —1.70%**
(0.18) (0.28) (0.16) (0.19) (—30.78)
Lnrer*iit -0.15 —0.78%** —0.09 —0.60%** —0.62%**
(0.15) (0.19) 0.11) (0.12) (—14.26)
Mali Inyd 1.66 1.65% -0.97 1.57* 1.75%* -1.13 —2.60* 1.48
(1.01) (1.00) (0.87) (0.90) (0.85) (0.79) (—1.84) (0.54)
Inyf -1.10* —1.12%* 0.54 —1.07%F  —1.17%* 0.64 1.61 —0.98%**
(0.58) (0.56) (0.51) (0.54) (0.50) (0.48) (0.48) (—3.35)
Inrer 0.27 1.66%**  0.26 1.807%** —0.02
(0.29) (0.40) (0.27) (0.34) (—1.66)
Lnrer*iit -0.19 —1.09%%* -0.19 1.1796%— -0.17%
(0.19) (0.26) (0.17) (0.22) (—1.78)
Niger Inyd 0.23 1.50 1.35 1.08 1.69 1.86 32.12%0%% 33.28%**
(3.1) (1.55) (2.00) (0.02) (0.41) (1.68) (9.76) (11.21)
Inyf —045 —2.02 -1.87 —1.28 —2.25 -2.41 —28.83%¥* D9 g%k
(3.19) (1.57) (2.01) (1.97) (1.41) (1.66) (—10.16) (—12.42)
Inrer -0.73 0.09 —-0.80 —-0.12 —2.07%%*
(1.14) (0.76) (0.72) (0.62) (—3.27)
Lnrer¥iit —0.66%** —0.67%** —0.66***  —0.65%** —6.65%**
(0.19) (0.21) (0.17) (0.19) (—8.63)
Sénégal Inyd 1.33 2.98%* -0.72 —0.09 1.59 -1.53 —5.19%%* —2.81%%%
(1.48) (1.29) (1.76) (1.05) (1.04) (1.29) (—20.05) (—5.44)
Inyf —2.14 —4.10%** 0.29 0.03 —2.25 1.74 5.90%** —4.46%**
(1.71) (1.47) (2.04) (1.15) (1.15) (1.45) (17.03) (—18.97)
Inrer 0.59 1.41%%* 0.76%** 1.36%** 1.93%**
(0.36) (0.54) (0.25) (0.41) (19.62)
Lnrer*iit 0.04 —1.00%** 0.36 —0.77%* —1.25%%%
(0.39) (0.52) (0.31) (0.43) (—22.18)
Togo Inyd 0.1 1.00 0.40 0.04 0.62 0.36 10.01%* 2.68%**
(0.74) (0.67) (0.53) (0.46) (0.44) (0.39) (2.81) (8.64)
Inyf —-0.38 -1.72% —0.96 —-0.20 —0.84% 1.74 —9.96%** —4.46%**
(0.99) (0.92) (0.73) (0.58) (0.50) (1.45) (—3.39) (—18.97)
Inrer 0.38 111¥*¥% - 0.29 1.36%** —6.32%**
(0.49) (0.41) (0.30) (0.41) (—4.07)
Lnrer*iit —0.52*% —0.8717%%* —0.35% —0.65%** —1.25%%*
(0.27) (0.65) (0.18) (0.18) (—22.18)
WAEMU Inyd 1.78%* 1.54%%* 0.63 1.41%* 1.45%%* 0.54 0.67 0.69%**
(0.79) (0.46) (0.55) (0.64) (0.36) (0.60) (0.30) (4.47)
Inyf —1.97%* —1.84%** —1.02%*  —133%F  _152%F  _189 —0.48%** —0.61%**
(0.81) (0.42) (0.43) (0.51) (0.16) (0.61) (—13.51) (—21.49)
Inrer 0.09 0.95%**  0.09 0.87*** —0.46%F*
(0.16) (0.24) (0.18) (0.25) (—11.12)
Lnrer*iit —0.46%** —0.92%** —0.31%F  —0.87%** —0.28%**
(0.15) (0.11) (0.15) (0.12) (—14.19)

t-Statistic in parentheses. ***p < 0.01; **p < 0.05; *p <0.1.
Source: Authors’ calculations.

the region. In other words, the low proportion of products exported by the WAEMU region in the manu-
factured goods it imports has a negative impact on its long-term trade balance. Moreover, when net
exports increase, they influence domestic income and therefore imports (Prakash & Maiti, 2016). The
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increase in income will encourage consumption of foreign goods. This limits the effect of a change in
the real exchange rate on net exports after a certain time, and tends to show a cyclical movement in
net exports in response to this change, particularly for economically import-dependent countries.
Domestic production has a positive impact on the balance of trade, increasing exports. On the other
hand, an increase in foreign income or foreign production worsens the WAEMU area’s trade balance.
This is because higher foreign income stimulates consumption of increasingly sophisticated, and there-
fore manufactured, goods. Consequently, a preference for manufactured goods does not improve the
trade balance. On the other hand, trade policy in the countries of the region facing foreign products
must take measures to encourage the import of goods or services with a high content of products that
the region exports. Table 4 shows the short-term results with a statistically significant adjustment coeffi-
cient to ensure that the series are not explosive for long-term equilibrium across all countries. The speed
of adjustment varies from 36 to 1.12% in model 1, and in approximately the same proportions as in
model 2. Overall, a deviation of the trade balance from its long-term equilibrium due to a shock in a
previous year is corrected by approximately 70% in the current year. The coefficients of the effective
exchange rate are statistically insignificant for all WAEMU countries in the short term in the estimated
model 1. However, its degree of trade dependence worsens its trade balance in the short term in the
post-devaluation period in 1994. This is due to the fact that WAEMU countries’ imports contain only a
small proportion of the raw materials they export to their trading partners. Considering the real
exchange rate coefficients in estimated models 1 and 2 in both the short and long term, the J-curve
hypothesis is not observed in WAEMU countries. This result corroborates those of Keho (2021b).

We applied Granger's non-causality test approach to panel data (Xiao et al., 2023) with Juodis et al.
(2021) program. This test takes into account the presence of heterogeneity within the panel just like the
Dumitrescu and Hurlin (2012) test and, is suitable for small sample sizes. The results of the panel causal-
ity test of Juodis et al. (2021) (Cf. Table 5) reveal that changes in the model’s explanatory variables sig-
nificantly lead to changes in the trade balance. However, the zero hypotheses for the real effective
exchange rate not leading to a stable trade balance can be rejected at the 5% level for Benin, Burkina-
Faso, Cote d‘lvoire, Mali, Niger, Senegal.

By creating a monetary union, the WAEMU countries have abandoned the nominal exchange rate as
an adjustment variable. On the one hand, within the WAEMU zone, trade imbalances can no longer be
reduced by depreciating the currencies of deficit countries and appreciating those of surplus countries.
On the other hand, the countries of the WAEMU zone have the same nominal exchange rate with exter-
nal countries, even though their levels of productivity and competitiveness differ. From a theoretical
point of view, the strengths and weaknesses of the WAEMU currency are linked to the conditions
required to form an "optimal monetary zone", to use the concept introduced by Mundell.

6. Conclusion

The aim of this article was to analyze the role of the nature of traded goods in the effect of the real
exchange rate on the trade balance of WAEMU countries. Firstly, the low level of intra-industry trade
between WAEMU countries and their trading partners diminishes the positive effect of exchange rate
movements on the balance of trade. Secondly, foreign income levels are less favourable to the countries’
balance of trade, as partners have a preference for increasingly sophisticated goods that WAEMU coun-
tries do not produce. Thirdly, the J-curve hypothesis is not observed in WAEMU countries. In the long
term, the real effective exchange rate improves the trade balance of WAEMU countries. However, this
improvement is lessened by the fact that the that WAEMU countries export raw materials which are
used by their foreign trading partners to manufacture end products which WAEMU countries import in
turn; but the percentage of the raw materials used in the manufacture of those end products is so negli-
gible as to have a beneficial impact in the balance of trade for the WAEMU countries. Looking at individ-
ual countries, the real exchange rate has a different influence on the balance of trade. A trade policy
favouring imports of manufactured goods with a high level of exports (raw materials) would significantly
improve the trade balance through the promotion of regional value chains. In this case, domestic pro-
duction of manufactured goods should be encouraged with regard to international trade regulations.
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Table 5. Panel causality test by Juodis et al. (2021).

Variables Benin Burkina Faso Cote d'ivoire Mali Niger Senegal Togo WAEMU
Dependent variable : Ibc
L.Inyd —-0.38 —4.07 —0.617%%* 2.97%K* 10.09%** —5.23%%* 1.02%* 0.52%**
(1.32) (2.94) (0.17) (1.02) (1.82) (1.51) (0.50) (0.16)
LInyf 0.01 1.76 0.78** —2.127%K% —9.277%K% 4.847%H* —1.37%* —0.34%+*
(0.7) (3.22) (0.30) (0.68) (1.51) (1.62) (0.63) (0.13)
L.Inrer 1.277%%* 2.33%%* 0.89%* 1.46%* —1.80%* 1.22%%* 0.54 —-0.19
(0.32) (0.76) (0.38) (0.71) (0.79) (0.56) (0.39) (0.15)
L.Inrer*iit —1.047%H* —1.37** —0.46* —-0.34 0.07 —0.58 0.23 0.26™**
(0.40) (0.69) (0.23) (0.46) (0.32) (0.50) (0.24) (0.08)
HPJ Wald test 34.47 40.22 16.54 64.37 54.87 27.89 44.06 16.48
p-Value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Standard errors in brackets. ***p < 0.01; **p < 0.05; *p <0.1.
Source: Authors’ calculations.

Note

1. Grubel and Lloyd (1975) -the index of intra-industry trade is derived using the following
formular:lITi:1—M (3)

Z|Xfr+Mir\
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