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1. INTRODUCTION

of economic policy, depending on whether it is 
an instrument of monetary policy and in turn 
an important lever of economic growth (Razin 

the US housing market (2007) have weakened 
the economic situation of developing countries 
and have thus led to a proliferation of a research 

-
-

cy instrument depends on the knowledge of its 

rate misalignment (ERM) is meaningless. In-

-
brium value (Coudert et al., 2013). According to 

by inconsistency of TCR movements with fun-

when the TCR deviates from its equilibrium 

-

-

-

regime, mainly following the collapse of the 

-
gime to international organisations such as the 
IMF. This is called a de jure regime. However, 
in practice, the de jure regime and the regime ac-

tually implemented rarely coincide. This discre-
pancy leads to the development of the concept of 

-
-

mented. In view of this, this paper focuses on 
the de facto concept.

In general, each country can convert its de facto 

-
-

rate and the association with a certain level of 
misalignment. According to standard macroe-
conomic models, it is not, a priori, clear which 

-
-
-

-

induces the risk of misalignment. However, if 

could respond to market pressures and bring the 
-

a non-negligible degree of misalignment under 

related to nominal price rigidity (Engle, 2010). 

be due to imperfect information among inves-
tors (Edwards, 2011). Some empirical analyses 

-
ligned regardless of the nominal regime (Cou-

-
change rate can be misaligned regardless of the 
regime, other studies have focused on showing 
whether a given regime is more prone to misa-
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has shown that misalignment is more pro-

Holtemoller and Mallick (2013) found that the 
-

The divergence of the two study results could be 
due to the econometric approaches, the charac-

suggests that the accepted or tolerated degree 

pressures.

are crucial in determining the level of accep-
-

lignment. These two factors are the quality of 
-

domestic institutions are weak. Also, Aghion et 

-
cial system is developed. This low cost of mi-
salignment could make the country relatively 
more tolerant to misalignments. The remainder 
of this paper presents the method of estimating 
the misalignment and the calculation for the case 
of countries in the sub-Saharan African region, 
the empirical results of the determinants of equi-

which highlights some implications in terms of 
recommendations.

2. METHODOLOGICAL STRATEGY

2.1. Theoretical Foundations

Before turning to the determinants of the misa-
-
-

sent the theoretical foundations of this approach. 

balance of payments equilibrium in the absence 
of cyclical factors (production at potential), spe-

-
change reserves. In other words, it guarantees 
the simultaneous long-term achievement of the 

It is therefore a prime reference for the determi-

dynamic characteristic.

NATREX is based on the idea that the path of the 
RER can be decomposed into three horizons of 
short, medium and long term. The short-medium 
term dynamics are based on the convergence of 

-
nancial returns and the absence of speculative 

are not stabilised: the capital stock per capita 
and the net international investment position. 

-
tal stock and current account imbalances cause 
the net international investment position to vary. 
In the long run, the capital stock and the net in-

-
tion, stable.  This implies that the equilibrium 

converges to its PPP level.

But the starting point of the NATREX analyses 

-
ternal borrowing, so that the real market equili-

rate. Formally, let the following fundamental 
market equation apply:

     (1)



57Cahiers Economique et Sociaux (2025)

CA, the current account. If we assume the 
equilibrium of the system at the initial period 

These in turn lead to a real appreciation of the 

account until the initial equilibrium situation is 
-

riable which carries out the adjustment to the 
-

price of non-tradable goods (NP) compared to 

the following relation (2):   

   (2)

vice versa. Indeed, any fall in the production of 
tradable goods generates, at the internal level, an 

-
quent increase in their price and therefore an in-

through the market equilibrium of non-tradable 
goods and the long-term stock equilibrium ap-
proach, leads to the following formulation of 

 (3)

on non-tradable and tradable goods respec-
-

vernment, r is the real rate of return on foreign 

the stock of net foreign assets and an indicator 
-

that does not incorporate major fundamentals 
such as the terms of trade or trade policy. Fol-

incorporate these fundamentals. This results in 
the following equation:

   (4)

Where e* represents trade policy measures and 
-

tion (4) implies that increases in government 
spending on non-tradable goods, increases in 
productivity, and trade restrictive measures lead 
to an increase in e (real appreciation). Indeed, 
the increase in public spending on non-tradable 
goods and trade restrictive measures lead to an 
increase in the demand for these goods and a 

leads to a reduction in the supply of non-tradable 

other hand, an improvement in the trade balance 
and an increase in government spending on tra-
dable goods leads to a real depreciation. As for 

not known a priori. On the one hand, the increase 
in the terms of trade may result in an increase 
in national income in terms of imported goods 

demand for all goods and an increase in the real 
-

real depreciation.

From a practical point of view, some authors es-
-

constraint linked to the unavailability of data. 
However, such a procedure is likely to bias the 

for the equality between the REER and the fun-
damentals of the internal RER. However, the 

that of equation (4). Formally, let  be the 

and its partner j, the same rate in the re-
ference period, and the partner’s share in the to-
tal trade of the country considered. The REER 
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With  ,  et   repre-

quoted at the certainty, the prices of domestic 
goods and of foreign goods. In the knowledge 

and non-tradable goods and if we assume that 
   et 

the TCR as follows :

 (6)

Where  the price of the imports of the country 

the share of the tradable goods price in the do-
mestic and foreign price, respectively. We note 

   the relative price of foreign non-tra-
dable goods and the latter is assumed to be equal 

-

     (7)

unit price of imports from that country. Finally, 
we obtain the following relationship from TCER 
as a function of an indicator of the relative price 
of non-tradable goods:

With TOT the terms of trade. From this equation, 
we proceed to determine the NATREX de long 

of the relative price of equilibrium non-tradable 
goods   according to the fundamentals iden-

Where   represents the equilibrium terms 
of trade.

In the end, the NATREX approach is dynamic 
-

through the dynamics of the net international 
investment position and the capital stock. It al-
lows the calculation of an equilibrium path from 
the medium to the long term. Nevertheless, 

about internal equilibrium: the labour market 

of price and wage adjustment are ignored. Mo-
reover, NATREX is presented as a theory of the 

by evacuating the price formation mechanisms. 
Furthermore, NATREX assumes that agents are 

-
tions and therefore assumes that agents antici-

little theoretical basis (although empirically it is 

by predicting that it will maintain its current va-
lue). NATREX can be seen as the reduced form 

-
metric model. 

Empirical model and presentation of variables

In order to estimate NATREX, we used the Pool 
Mean Group (PMG) estimator. The choice of 
this estimation method is motivated by the ad-

On the one hand, the Pooled Mean Group (PMG) 
-

mic panels, especially those for which the num-
ber of temporal observations T is as large as that 
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-

variables, without prior precautions concerning 
-

ting relationship between the latter. To do this, 
the estimation assumes that the model constant, 

This estimator is constructed under the assump-
-

cients and homogeneity of the long-term slope 

-

Mean Group uses the ARDL (autoregressive 
distributed lag) order .

Where   is the dependent variable,  the vector 

  et   are 

each country and   is the error term of the model.

In our case, this dependent variable is the real 
-

planatory variables is represented by the funda-
mentals of the economy which determine this 

-
ly retain:

The rate of openness of the economy (Open), 

REER is a priori indeterminate. On the one hand, 
trade openness may cause the real appreciation 
of the national currency via the improvement 
of the current account. But on the other hand, 
greater trade openness favours the moderation 
of the rise in domestic prices, which itself leads 
to the real depreciation of the national currency 

The net international investment position as a 
proportion of GDP (NIFA), associated with the 

gap between domestic savings and investment. 
For debtor countries such as those in SSA, any 
deterioration in the net international investment 

real depreciation is then required to generate po-

-
-
-

retti, 2004). According to this mechanism, the 
variable Nfa should be assigned a positive coef-

Relative productivity (Prod), which captures the 

-
tion resulting from an increase in productivity 

indicator, it is common practice to use data on 
labour productivity in the open and sheltered 
sectors (De Gregorio Giovannini and Krueger, 

given country’s GDP per worker to the OECD’s 

of this variable for all the estimates leads the au-
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For this reason, we follow Lane and Milesi-Fer-
retti (2004) in constructing our productivity in-
dicator from real GDP per capita data as follows:

 

This variable is positively related to the RCW 
according to the Balassa-Samuelson hypothe-

in terms of tradable and non-tradable goods. 

can be assumed that most of this spending is on 
non-tradable goods. Under these conditions, the 
increase in spending leads to an increase in the 
demand for these goods, which generates the rise 
in their relative price and the real appreciation 
of money. The empirical studies of De Gregorio 

-

-

the one hand, the rise in the terms of trade may 

improvement in the trade balance and ultimately 
to a real appreciation of the national currency. 
On the other hand, the improvement in the price 

-
sive), thus leading to real depreciation. Howe-
ver, empirical work such as that of Dufrénot and 

-
-

ciated with this variable should be positive.

-
cients   et   are assumed to be the same for all 

it can be concluded that there is a long-run rela-
tionship between the independent variable and 

essentially a version of the ARDL panel proce-
dure and consists of the estimation of the ARDL 

rewritten as an error correction model (ECM). 
The estimation of this model simultaneously 
evokes the intra and inter-dimensions. Pesaran, 

test for cointegration but derived asymptotic 
properties for the estimation of both stationary 
and non-stationary series regressors.

-

period and country. And the misalignment is de-
termined by the following relation:

   (10)

Results of the Analysis

3.1. The Dynamic Approach to the Real Equi-

-
change rate by the PMG method is presented in 
Table 1. We are only interested in the long-run 
results given the NATREX basis. The results 
provided by this table are broadly consistent 

increase in the trade openness rate of the eco-

with the work of authors such as Dufrénot and 

-
-
-

al. (2012). In addition, the improvement in the 
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elsewhere in the work of Bouoiyour et al. (2004) 
or Coudert et al. (2013).

-
butes to an appreciation of the local currency as 

well as Coulibaly and Gnimassoun (2013). In-
deed, they note that the increase in government 
spending leads to real appreciation insofar as 
these are mainly intended for the acquisition of 
non-tradable goods. Moreover, several of these 
economies have embarked on vast development 
programmes which are materialised by invest-

net international investment position is positive. 

improvement in the net international investment 

of the local currency. This result can be partly 

-
deed, as a result of the commodity price boom, 

-
-

Coefs. estimates Std. Dev. z-statistics p-value
Long term relationship

Openness 0.001
Productivity 4.12 0.000
G o v e r n m e n t 
spending

.2274377*** .0443412 0.000

Net position 4.06 0.000
-

change
0.000

Short term Relationship
Recall Force 0.000
D. Openness 
D. Productivity -1.60
D. Government 
spending

1.26

D. Net position -0.31 0.760
-

change
0.342

Constant 3.30 0.001
Countries
Observations
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called «underlying macroeconomic equilibrium» 

original version, it was proposed by MacDo-

It is based on a deliberately positive approach 

Williamson’s normative model (Mac Donald, 
2002). The basic relationship of the model is the 

-
covered interest rate parity. Formally, for a ma-
turity horizon of «t + k» and under the assump-
tion of risk neutrality, the absence of arbitrage 

In this function, the fundamentals used are the 
same as in the NATREX estimation. Unlike the 
NATREX determination equation, the BEER 

rate regime in force in an economy, in this case 

considered by the indicator variable Reg1. Spe-

-
change rate regime. The introduction of an indi-

equation has also been proposed by some authors 
such as Mulder and Baldi (2004) or Carrera and 

this variable should be associated with a posi-

hypothesis of a persistent and negative shock on 

regime is forced to defend a parity whose level 

on which it was set. To defend this parity, the 

through operations that increase the money sup-
ply if they are not sterilised. This leads to an in-
crease in domestic prices which in turn leads to 
an appreciation of the currency.

D.ln_reeer Coef. Std. Err. Z P>z
Short term
Openness
Productivity 0.000

Government Spending
Net position 0.011
Term 0.023

0.000
Long term
__ec 0.000
D1. Openness
D1. Productivity -1.71
D1. Government Spen-
ding

0.213

D1. Net position .0034633 0.20
D1. Termes Terms -1.26
Constant 0.000
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Conclusion

-
change rate misalignment in SSA countries. To 

-
del. In a second step, we used the BEER model. 

in the trade openness rate of the economy in-

-
tivity, it appears that it favours the appreciation 

to a real appreciation of the local currency of 

work of Bouoiyour et al. (2004) or Coudert et 
al.  We conclude that NATREX is a useful guide 
for monetary authorities and private operators.

Furthermore, our estimation highlights the 

-
diture contributes to an appreciation of the lo-
cal currency as suggested by Mongardini and 

(2013). Indeed, they note that the increase in go-
vernment spending leads to real appreciation in-
sofar as these are mainly intended for the acqui-
sition of non-tradable goods. Moreover, several 
of these economies have embarked on vast de-
velopment programmes which are materialised 

on the net international investment position is 

appreciation of the local currency. This result 

2013. Indeed, as a result of the commodity price 
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Descriptive Statistics and Stylised Facts
Table 0.1

Variable Obs Mean Std. Dev. Min
ln_reeer 1,143
ouv 1,317 47.6072 6.32034
ln_pro 1,316
generalgov~o 0
nfa 1,247 -140.727
term 1,317

Table 0.2

ln_reeer ouv ln_pro genera~o nfa term
ln_reeer 1.0000  
ouv 1.0000  
ln_pro 1.0000  
generalgo-
v~o

-0.0672 1.0000  

nfa 0.4612 1.0000  
term 0.7647 1.0000
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