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Assessing the Relationship between Domestic Demand and Export Performance in Gabon: NARDL Modelling




Abstract. 
Background: Considering that the price competitiveness channel giving by the Real Exchange Rate and the imports of the main trading partners, presented as the Old explanations of Exports have not been able to explain the difference of market share observed among group of countries, the literature relies now on the New Export channel where the domestic demand is the main driving of exports dynamics.
Aims: Since the literature introduces non linearity in assessing the relationship between domestic demand and exports the main criticism toward the estimates of this relationship is that these one focuses just on the symmetric relationship, this by the ue of conventional econometric techniques or the latest one as ARDL Modelling. Then the aim of this paper is to overcome this criticism. 
Method: For this purpose using data on the same time frame as in the literature (1981-2021 in annual frequency) we recover parameters estimates of the New Export channel for the CEMAC countries with the Gabonese experience using Nonlinear Autoregressive Distributed Lag (NARDL) model.  
Main findings: According to the obtained results, the price competitiveness channel don’t hold as well as in the short than the long run. Nevertheless the classical result according to which there is a substitution effect between domestic demand and exports is observed. According to our results, during periods of crisis a decline in domestic demand would translate into growth of exports of around 49%. An comparable elasticity to that obtain in Kuikeu (2026a) at 47%. Then raising the relevance of NARDL model as an approach to recover parameter estimates f the New Export channel.
Conclusion: According to the obtained results, the ARDL Modelling is a suitable framework on assessing the New Export channel as this have been done into the littérature for the same area with the Gabonese experience. In fact, as in the literature we get significant parameters estimates that means ARDL Modelling is a convenient Method for handling different set of economic problems and with the need of flexibility as in the case coming from the taking into account of the non linearity in the relationship between domestic demand and exports. 
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1. Introduction

Background
To estimate system-based model i.e Model that requires to account at the same time for the short run and the long run dynamics, recently into the literature it have been established that the Single Equation Approach remains an valuable method in this case (of estimating system-based model) since LDC faces numerous challenges as the issue of small sample while according to Baffes, Elbadawi and O’Connel (1999) one alternative to overcome this issue of small sample bias in system-based estimation is the Single Equation Approach. Then taking this into account Kuikeu (2026a) establishes that the Single Equation Approach fit well the Model underlying the New Export channel in a time series framework with the Gabonese experience one of the 6 CEMAC[footnoteRef:1] member’s countries. Defined as an estimation that involves only stationary components and stationary combinations of non stationary components the Single Equation Approach differed from the ARDL Modelling as the second beside to the traditional cointegration test of testing significance of the error correction term the latter proposes an additional framework for assessing long run relationship among variables. To know in the one hand the Pesaran et al (2001) cointegration Bound testing in the case of times series modelling and in the other hand the PMG and the MG estimates in the case of panel data modelling (Pesaran et al 1999 ; Kuikeu, 2026c[footnoteRef:2]). Presented as the latest econometric techniques to investigate system-based model, Kuikeu (2026b) relies on ARDL Modelling to recover the short and the long run dynamics of the New Export channel even in times series modelling with the same Gabonese experience.  [1:  CEMAC is the monetary union of the six central African countries (Cameroon, Central African Republic, Chad, Congo Republic, Equatorial Guinea and Gabon) which have in common the sharing of the CFA franc as a common currency, issued by BEAC (Bank of Central African States) and pegged by a fixed parity to the French franc, at the rate of 1 French franc per 100 CFA franc since the devaluation of 1994 or since 1st January 2002, with the advent of the euro, at the rate of 1 euro for 655.957 CFA francs, or 1 euro for 6.55957 French francs.  ]  [2:  Kuikeu (2026c) assess long run relationships related to the exports dynamics for the CEMAC area as whole using PMG and MG estimates. HE found that globally the long run relationships estimated with PMG and MG estimates are in line with the economic theory and statistically significant.] 


General Objectives
This paper aims to present the ARDL Modelling as an serious candidate in assessing the Model underlying the New Export channel. In fact, from a policy point of view it is important to assess whether the negative influence of domestic demand pressure on trade outcomes is an effect which appears only during economic downturns or whether there is a trade-off between domestic sales and exports also during growth periods. In order to investigate this, presented as the empirical relevance of the “vent-for-surplus” mechanism (Kuikeu, 2024)[footnoteRef:3], we test for the existence of an asymmetric relationship between domestic demand and exports. While ARDL Modelling handles the possibility for a nonlinear modelling framework such as the Nonlinear Autoregressive Distributed Lag (NARDL) model, which can uncover and quantifythese asymetric relationships. [3:  If internal demand (domestic demand) is traditionally considered as a factor which only influences imports, it is also an essential determinant of exports which it affects according to two distinct channels, on the one hand a channel from the demand side and on the other hand a channel from the supply side. The “vent-for-surplus” theory of the benefits of international trade, which has a long tradition in economics dating back to Adam Smith, represents the supply side channel. According to the supply side, in fact, it is likely that domestic conditions influence firms’ willingness or ability to supply exports. In a context of high domestic demand pressure, firms will work at full capacity and will not be able to follow, in the short-run, external demand increases. In contrast, during a domestic recession, firms will be able to allocate more resources to exports. In other words, in periods of slacking domestic demand firms try to compensate for the decline in domestic sales through increased efforts to export while in boom periods production can be mainly sold on the domestic market.] 


Contribution to the Research
Despite the relevance of approach presented at the latest econometric model there is some research gap relating to the use of ARDL Modelling for the CEMAC countries in time series with the Gabonese experience. In fact, as revelate in Kuikeu (2026b) for computational reasons it’s not able to assess on the relationship between domestic demand and export performance without taking at the same time the complemantary issue of Berman et al (2011) and the substituability issue since the domestic ddemand varaible appears at the same time in the long (complementary issue) than the short run term (substitability issue). While for theoretical considerations in the original formulation of the Model underlying the New Export channel just the substituability issue is taking into account (Esteves and Rua, 2013 ; Bobeica et al, 2015 ; Esteves and Prades, 2016). Then the use of NARDL Modelling aims to fill this gap since the NARDL model can just evaluate the asymmetric short run effect of explanatory variables (than the asymetric short run and long run effect of these one)[footnoteRef:4] and by doing like this just the substituability isue is taking irto account. [4:  Uguru et al (2026).] 

To address on the exports and domestic demand relationship there are two kind of Models that can be used. In the one hand the exports market share equations (Esteves and Rua, 2013 ; Bobeica et al, 2015 ; Esteves and Prades, 2016) and in the other hand the capacity constraints models of Belke et al (2014, 2013). The advantage of the second is that is avoid the use of foreing demand variable of the first because this is at the same time scare and costly to compute. Nevertheless in CEMAC area for each case, the asymmetric relationship between domestic demand and exports have been carried out using conventional econometric techniques, Kuikeu (2025a)[footnoteRef:5]  for the first model using conventional cointegration techniques in time series modelling with the Gabonese experience, Kuikeu (2025b) for the second model using panel data Modelling. Then never NARDL model have been use and for this purpose this paper aims to enriche the eventuality of results and to compare them to those existing into the literature. With the ARDL estimates for the Model underlying the New Export channel several results have beeen obtained concerning the Gabonese experience. Globally speaking these results goes in right line with those that is expected from the literature. Then this paper by founding results from the NARDL model demonstrated then that ARDL Modelling is a suitable engine fo assessing the Model underlying the New Export channel. [5:  Kuikeu (2025a) relies on the standard approach of cointegration, in the one hand the Residual Based approach of Engle and Granger (1987), of Gregory and Hansen (1996), in the oher hand on the Multivariate Approach of Johansen and Juselius (1992) and finally on the GMM estimates (Kim, 2008).] 


General hypothesis
Is the use of NARDL model can be bring also robust parameters estimates for the Model underlying the the New Export channel as this have been done into the literature with conventional cointegration techniques (Kuikeu, 2025a) ? This is the main hypothesis here.

Structure of the Study
This study were organize as follows, in the next section (section 2) we should present the methodological approaches, in section 3 the results and finally in section 4 a summary of the main results as concluding remarks.

2. Methods

The starting point for the analysis of export performance behavior is the econometric model that stress the dynamics of export performance over time. The method and the variables selection are then presented in the following.

The Econometric Model 
We assume that the export market share of the country i at time t (the difference  between exports of goods and services  and the foreign demand ) follows both short run and long-run determinants. For the long-run dynamics, we consider the Real effective exchange rate  a price/cost competitiveness indicator defined such as an increase represents an appreciation. For the short-run behavior, the export market share is explained by its own evolution in the previous year, and the present and past developments of the real exchange rate  and domestic demand  (Esteves and Rua, 2013 ; Bobeica and al., 2015 ; Esteves and Prades, 2016). Since that an additional issue that was raised in the previous literature is the hypothesis that a high product concentration of exports will reduce this trade-off between sales to domestic and foreign markets considering the export sructure of CEMAC countries (see appendix 1 to have an idea) the model uses the interaction with the concentration indicator as presented in Esteves and Prades (2016). In term of formulation, this Model constrats with Belke et al (2014, 2013)’s capacity constraints[footnoteRef:6] models (Kuikeu, 2025b). [6:  The capacity constraints model of Belke et al (2014, 2013) is another line of modelling exporting dynamics that explain the substitution effect between domestic demand and exports by avoiding the use of foreign demand variable  who is scare and costly to compute. According to this reasonning, generally, it is argued that increases in export demand cannot be satisfied in the short-run when capacity utilisation is high and when production is sold mainly on the domestic market. Conversely, during a domestic recession, firms will be able to shift more resources to export activities. In these periods, firms strive to compensate for the decline in domestic sales through increased efforts to export in order to stay in or enter the export market. That is the role of capacity constraints in this substitution effect between exports and domestic sales] 


Thus considering an error correction model for annual data:

                                                                        (1)

where is the first difference operator. accounts for the export concentration index in goods. The Model considers all the variables except the trend measured in log allowing for a maximum of one lag. The interpretation of the time trend is not straightforward as it can capture the long-run effects of the so-called non-price competitiveness factors.

Recently into the literature, in a second step, we introduce non linearity by testing for the existence of an asymmetric relationship between domestic demand and exports. This is done by splitting domestic demand in two different variables, as this have been done into the literature (Esteves and Rua, 2013; Bobeica and al., 2015; Esteves and Prades, 2016) depending of its change being positive (Δ𝐷𝐷+) or negative (Δ𝐷𝐷−). The estimate equation becomes:
                                                             (2)

From a policy point of view this specification assess whether the negative influence of domestic demand pressure on trade outcomes is an effect which appears only during economic downturns (corresponding to negative changes in domestic demand variable Δ𝐷𝐷−) or whether there is a trade-off between domestic sales and exports also during growth periods (corresponding to positive changes in domestic demand variable Δ𝐷𝐷+).

Estimation Method: NARDL MODEL
This study will adopt the Non linear Autoregressive Distributed Lag (NARDL) model as recently developed by Shin et al. (2014). The NARDL model is an asymmetric modification of the conventional linear ARDL Modelling of Pesaran et al (2001). The NARDL model has advantage over ARDL as it permits the evaluation of asymmetric short run and long run effect of explanatory variable on the explained variable. According to Shin et al (2014), the asymmetric contegration relationship with NARDLdecomposed the exogenous variables into positive and negative sum squares.


 
In this case of the Model underlying the New Export channel the positive and negative values of the exogenous correspond to positive (Δ𝐷𝐷+) and negative (Δ𝐷𝐷−) changes of domestic demand variable as the ai mis to know if the trade-off between domestic demand and exports is observed during dpwnurn as the popular conception, that is a decrease in domestic demand mades mades an increase in export performance, or if there is a trade off also during growth periods that is it’s an increase in domestic demand that causes a decrease in export performance. 

Since that the domestic demand variables don’t enter the long run relationship we reach to the following error correction model for equation (2):

                                                                                                              (3)

This formulation constrats with the Berman et al (2011) liquidity constraints models where the domestic demand enters le the long run relationship to capture a complementary issue between domestic demand and exports since the substituability issue is a short run effect (Kuikeu, 2025c).

Data Set 
The macroeconomic data set covers 1981 to 2021 in annual frequency thus 41 observations measured in real terms. The time frame is bounded by the availability of real exchange rates series where the data is available between 1973-2021 It were able to use the data coming from the World Bank but in this case this would be done at the cost of missing two countries namely Chad and Congo. 

Table 1 presents the variables used in the analysis.

Table 1. List of Variables
	Variables
	Definition
	Units
	Abreviation
	Source

	The exportations of goods and services
	The value of all goods and other markets services provided to the rest of the world.
	$ US constant of 2015
	





	World Bank, WDI

	The foreign demand
	The imports of goods and services of the main trading partners. 
	$ US constant of 2015
	

	World Bank, WDI

	The real effective exchange rate
	The price/cost competitiveness indicator of the home economy compare to the foreign partner. 
	Base 100=2010

	

	Cepii, EQCHANGE

	The domestic demand
	The final demand including private and public consumption and gross fixed capital formation[footnoteRef:7]. [7:  Esteves and Rua (2013, p. 15).] 

	$ US constant of 2015
	

	World Bank, WDI


Source: Author
 

3. Results and discussion

In the first time we present the unit root tests.

3.1. Unit Root tests

These are computed mainly for the set of variables, ,  and . We consider all the variables measured in log. We use the well-known unit root tests – Dickey-Fuller (DF), Augmented Dickey-Fuller (ADF), KPSS (Kwiatkowski et al., 1992). Contrarely to the former, the KPSS test have the alternative of unit root against the null of stationarity either around a constant term or a time trend. In each case, the null of stationarity is validated when the tabulated values not exceed the critical ones.

Table 2. Unit Root tests
	Series
	ADF
Null hypothesis is unit root
	KPSS
Null hypothesis is stationarity

	
	
	Constant
	Trend

	
	(1)
	−2.03
	0.77
	0.19**

	
	(2)
	−4.77***
	0.11
	0.09

	
	(1)
	5.25
	1.44
	0.20**

	
	(2)
	−5.80***
	0.18
	0.15

	
	(1)
	−2.79*
	0.97***
	0.27***

	
	(2)
	−4.55***
	0.20
	0.08

	
	(1)
	−1.86
	1.15***
	0.33***

	
	(2)
	−5.51***
	0.38
	0.06


Notes : *** (**, *) null hypothesis is rejected at the 1% (5%, 10%) significance level. (1)=Level, (2)=First Difference.

An obvious result is that these are I(1) processes for which we can run cointegration tests.
We shall proceed to determine the optimal lag lenght will be selected using Akaike information criteria.

3.2. Optimal lag lenght

Table 3. Lag selection on 37 obs.
	Max lag
	AIC
	BIC
	SIC

	1
	−1.2148
	−0.8665
	−1.0920

	2
	−1.4557
	−0.9768
	−1.2868

	3
	−1.5908
	−0.9812
	−1.3759

	4
	−1.7067
	−0.9665
	−1.4458



The selected information criteria suggests an ARDL(4,4) in levels. But we have choose to work with an ARDL (1,1) considering the economic formulation of the Model underlying the New Export channel. 

Secondly we address cointegration test. With ARDL Modelling there are two knd of cointegration tests. In the one hand the Pesaran et al (2001) Bound test of no cointegration and in the other hand the classical test of significance of the error correction term, the speed of mean reversion .

3.3. Cointegration test

Pesaran et al (2001) propose to test the null of no long-run relationship between the variables (here using the level ARDL(1,1) formulation again by means of a Wald- or F-test. Here, we apply the F-test version using again the level ARDL representation. We conduct the test with an Restricted constant and trend upon 999 Boostrap replications.The results are reported in the following Table 3 :

Table 4. PSS bootstrap F-Test based on ARDL(1,1) model
	Test statistics
	3.313

	Critical values
	1%
	5%
	10%

	
	6.661
	4.696
	3.978

	Bootstrap p-value

	0.194

	Percentage of failed iterations
	0.60


Source : Author

Over 60% of the bootstrap models were dynamically unstable indicating a reasonable ARDL specification. The bootstrap p-value is 19.4% and such that we can not safely reject the null of no cointegration.

3.4. Results NARDL

Thirdly we will proceed with the parameter estimates of the ARDL (1,1) for the Model underlying the New Export channel. The results are compiled in the following Table 5:

Table 5.  Estimates of the NARDL for the New Export channel
	
	(3)

	Short run parameters

	
	0.79***
(0.11)

	
	−0.49***
(0.15)

	
	−0.86***
(0.09)

	CointEq =  – (1.65+6.73)


Source: Author, *** (**, *) null hypothesis is rejected at the 1% (5%, 10%). Nobs is available observations, (.) standard deviation.

Since the parameter estimate of the speed of mean reversion is statistically significant and negative this would confirm the presence of a long run relationship among the variables manwhile the Bound test of cointegration reveals the existence of non cointegration among the variables. In accordance to the results obtained into the literature, this term is sizeable (Kuikeu, 2026b) cofirming thus that the evidence of cointegration is at most strong. However, regarding the domestic demand variable, it appears that only the negative changes in domestic demand present a statistical significant negative effect on exports dynamics. This result is qualitatively the same from that of the literature (Kuikeu, 2025a) and those observed on European economies (Esteves and Rua, 2013; Bobeica and al., 2015; Esteves and Prades, 2016) where domestic demand in the asymmetric relationship continues to negatively impact export market share just in times of crisis. This means that, when domestic demand falls one observes, on average, an exports performance improvement in the short-run of around 49%, an comparable elasticity to that obtained in Kuikeu (2026a) at 47% raising the relevance of NARDL model as an approach to recover parameter estimates of the Model underlying the New Export channel as we reach to an comparable elasticity of substituation between our study and the existing one into the literature, to know 49% in our study and 47% in Kuikeu (2026a) with the Single Equation Approach.








4. Conclusion

Considering that in the existing empirical literature in a times series framework just the conventional cointegration techniques have been employed to recover the parameters underlying the New Export channel in CEMAC area with the Gabonese experience while these methods are focusing just on the symmetric relation the aims of this paper was to assess an on the asymmetric relationship of the Model underlying the New Export channel an neglected aspect of the conventional estimates. In fact, this asymmetry in the relation underlying the New Export channel have been consider just with Kuikeu (2025a). As the ARDL Modelling are considered as the latest econometric techniques we have investigate this with NARDL model.  Generally to speak of asymmetry in the relationship governing the export dynamics is to assess whether the substituabiliyty issue that we observe in the short run is a phenomenom that occurs only during downturn (crisis perdiod) as the concenventional conception tell to us, that an decrease in domestic demand causes an imrovement in export performance, or whether this is also an characteric of growth period, that is an increase in domestic demand would lead to an decrease in export performance. Since the NARDL model developed by Shin et al (2014) addresses the relationship between an endogenous and explanatory corresponding to positive and negative values (sum of scares) of these explanotory we have just made some changes to the original formulation of Shin et (2014). In fact, the Model underlying the New Export channel defines an symmetric relation for the export dynamics consider ans the non linear relation between domestic demand and exports, where the positive and negative values of the explatory correspond to positive and negative  hanges of the domestic demand, such that we have just defines an representation for the error correction model for thsi given asymmetric relationship, a deinition that aptures the ARDL Modelling. Then we speak just of NARDL model when the ARDL Modelling contains positive and negatives values of explanatory.

Globally speaking, the obtained results are unchanged than those obtained with the ADL Modelling (Kuikeu, 2026b). In fact, the price competitiveness channel continues to not hold as well as in the short than the long run suggesting that the preceding arguments of the cause of them resulting from the particular export structure of Gabonese economy concentrated in some raw materials specially Oil so that the price competitivenes channel becomes non relevant since the price of these products result from the law of apply and demand given by the international market. Then the use of the latest econometric techniques confirm the well direction between the price competiveness channel and exports dynamics in CEMAC. Secondly we share the theretical results that there exist a negative relationship between domestic demand and export performance in the short run even in the asymetric relationship between domestic demand and exports. Then once more the strenght of the latest econometric techniques to reach to conventional theoretical results well admitted into the literature.  


[bookmark: _GoBack]Then as an Robustness check since the literature presentes the long run relationship from the New Export channel issued of PMG and MG estimates for CEMAC countries the scope of future prospects is to retrieve the short run dynamics for this set of countries concerning this New Export channel in order to have an idea of the main policy implications together to the Gabonese experience for this area. Our main hypohesis is to know wether with these results the panel data framewok brings to us new insight than the time series concerning the substituability issue between domestic demand and exports performance and the Relevance of price competitiveness channel.  
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Appendix 1

Table 6. share (in %) of oil sector in CEMAC area, in 2014
	
	GDP
	Exportations
	Fiscal revenues

	Cameroon
	6.2
	41.7
	23.7

	Congo
	59.3
	88
	68.6

	Gabon
	37.9
	83.9
	49.5

	Equatorial Guinea
	40.8
	96.7
	86.5

	Central African Republic
	0
	0
	0

	Tchad
	25.1
	81.9
	49.3

	CEMAC
	29.1
	81.6
	55.1


Source: Alby (2007, p. 4)


