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Abstract:  

            This study examines the impact of the Real Effective Exchange Rate (REER) on non –

hydrocarbon exports in Algeria (1990-2023), controlling for crude oil prices and trade openness using 

the ARDL bounds testing approach. Empirical findings confirm a long-run cointegrating relationship at 

the 1% significance level. Long-run results reveal a statistically significant negative impact of REER 
on non-oil exports, a positive effect of oil prices operating via public investment channels, and a strong 

negative impact of trade openness driven by non-productive consumer imports. In the short run, the 

Error Correction Term ECT is negative and highly significant, indicating a rapid annual adjustment 

speed of 99.24% toward equilibrium. The study recommends implementing a flexible exchange rate 

policy to preserve price competitiveness, rationalizing trade openness, and directing oil windfalls toward 

building a diversified productive base.              

Keywords: Non-Hydrocarbon Exports, Real Effective Exchange Rate (REER), ARDL Model, Trade 

Openness, Oil Prices. 
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           Economic diversification and the promotion of exports outside traditional sectors 

constitute one of the greatest challenges facing developing nations and rentier 

economies. In this context, the Algerian economy strives to break free from its excessive 

dependence on the hydrocarbon sector, which has served for decades as the primary 

source of public revenues and foreign exchange, thereby leaving the economy 

continuously vulnerable to shocks and fluctuations in global oil prices. 

Amid this developmental ambition, monetary policy and its exchange rate framework 

occupy a pivotal role in influencing economic performance and the components of 

foreign trade. The Real Effective Exchange Rate (REER) is considered the most critical 

benchmark index for the price competitiveness of national products in international 

markets, as its valuation directly impacts the prices of domestic goods denominated in 

foreign currencies as well as the cost of imported goods. Despite successive economic 

reforms and programs adopted by Algeria since the 1990s to promote non-oil exports, 

their contribution remains well below the available productive potential. This raises 

serious questions regarding competitive efficiency and the responsiveness of these 

exports to fluctuations in the real effective exchange rate and governing macroeconomic 

variables, such as global oil prices and the degree of trade openness. 

Research Problem 

Despite government incentives to promote non-oil exports in Algeria, their 

responsiveness to exchange rate dynamics and global market conditions remains limited. 

Accordingly, this study addresses the central question: 
What is the impact of the Real Effective Exchange Rate (REER) on non-

hydrocarbon exports in Algeria during 1990–2023? 
 

To comprehensively address this central problem, it has been divided into the following 

two core sub-questions: 
 Is there a long-run cointegrating relationship between the Real Effective Exchange 

Rate (REER) and non-hydrocarbon exports in Algeria, and what are its dynamic 

short- and long-run impacts on price competitiveness, including the speed of 

adjustment toward equilibrium? 
 How, and to what extent, do global crude oil prices and the degree of trade openness 

influence non-hydrocarbon export performance in the Algerian economy? 

 

Study Hypotheses 

Based on international trade theory and the structural characteristics of the Algerian 

economy, the following two main hypotheses were formulated for econometric testing: 
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 H1 (First Hypothesis): There exists a statistically significant long-run cointegrating 

relationship between the study variables, where real effective exchange rate 

appreciation negatively impacts non-hydrocarbon exports by eroding price 

competitiveness. 

 H2 (Second Hypothesis): Global oil prices and trade openness exert statistically 

significant long-run impacts on non-hydrocarbon exports, with oil prices operating 

positively through public investment channels and infrastructure funding. 

Significance of the Study 

The significance of this study stems from its dual academic and practical contribution: 

academically, it enriches the econometric literature on real exchange rate dynamics and 

non-oil export determinants in developing, oil-dependent economies using the modern 

ARDL bounds testing approach; practically, it provides Algerian monetary and trade 

policy decision-makers with robust empirical evidence to evaluate exchange rate 

effectiveness and formulate actionable, competitiveness-driven strategies for 

sustainable economic diversification. 

Objectives of the Study 

This study aims to empirically estimate the short- and long-run impacts of the Real 

Effective Exchange Rate (REER) on non-hydrocarbon exports in Algeria using the 

ARDL framework, and measure the speed of adjustment toward equilibrium via the 

Error Correction Model (ECM). Ultimately, it seeks to provide evidence-based policy 

recommendations to enhance price competitiveness and support national economic 

diversification efforts. 

Research Methodology 

To achieve the study's objectives, a descriptive-analytical approach is combined with an 

inductive quantitative method using time series econometrics for Algeria spanning the 

period 1990–2023. Specifically, the Autoregressive Distributed Lag (ARDL) bounds 

testing approach and Error Correction Model (ECM) are deployed to analyze short- and 

long-run dynamic relationships between the Real Effective Exchange Rate (REER) and 

non-hydrocarbon exports, complemented by standard diagnostic and structural stability 

tests to ensure model reliability. 

2.  Literature Review 

    The dynamic relationship between exchange rate volatility and non-hydrocarbon 

(non-oil) export performance has received extensive attention in economic literature, 

owing to its pivotal role in guiding economic diversification policies. Below, we review 
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the most prominent empirical studies addressing this topic, ordered chronologically 

from the most recent to the oldest, leading to the formulation of the research gap that 

underpins this study: 

    Among recent literature, (Kumar & et al, 2025) focused on Central, Eastern, and 

Southeastern European (CESEE) countries using a Panel ARDL model, highlighting 

that the Human Development Index (HDI) and Gross Domestic Product (GDP) growth 

are the primary drivers of export competitiveness, while emphasizing the positive 

impact of Foreign Direct Investment (FDI) and domestic credit in boosting productive 

capacity. In the context of oil-dependent rentier economies, (Ashour, 2023) made a 

notable contribution by analyzing the asymmetric impact of the Real Effective Exchange 

Rate (REER) on non-oil exports in Saudi Arabia. The study revealed a critical threshold 

of 136.08, beyond which exports contract by 1.22%. Furthermore, it demonstrated that 

positive shocks (currency appreciation) harm exports, whereas productive capacity and 

private credit stimulate them. These findings are reinforced by another study by Ashour 

(n.d.), which employed Vector Error Correction Models (VECM), ARDL, and threshold 

regression to confirm the deterioration of Saudi non-oil exports past a specific threshold 

range, while underscoring the vital role of developmental goods imports. 

       In the Nigerian context, (Aliyu & et al, 2023) applied an ARDL model and 

established a statistically significant negative relationship between non-oil exports and 

exchange rates, real interest rates, and public debt, contrasted with a positive effect from 

tax revenue and money supply. This aligns with the conclusions of (Nduka & et al, 

2021), who confirmed that exchange rate policies and trade openness exerted a 

significant negative impact on Nigeria's non-oil export sector. On the other hand, (Al 

Marzoqi & El Mahmah, 2021) drew attention to the side effects of fiscal policies in 

Saudi Arabia, warning that increasing non-oil revenues (via taxes and fees) exerts 

downward pressure on private consumption and investment, potentially hindering 

export growth drivers. 

        Re-evaluating this macroeconomic relationship, (Mayer & Steingress, 

2019)asserted that the impact of exchange rate fluctuations on aggregate exports 

becomes clearer when taking complex trade structures and pricing effects into account. 

In Nigeria, (Iwuoha & Awoke, 2019) implemented the Johansen cointegration and error 

correction methodology, highlighting a long-run negative impact of the real exchange 

rate on non-oil exports. Conversely, (Elech & et al, 2016) reached a somewhat different 

conclusion, demonstrating no causal relationship between Nigerian bank credit and 

export performance despite the existence of cointegration. On a global scale, (Ahmed 

& et al, 2015) introduced a crucial structural dimension; using cross-sectional data from 

46 countries, they proved that participation in Global Value Chains (GVCs) reduces the 



 

 

 

Journal of contemporary economic research     ISSN 2623-2602/ EISSN: 2716-8891 

Vol 09 , N°: 2 (2026), p 225-244 

 
 

229 

 

exchange rate elasticity of exports by 22% due to the high share of imported inputs in 

exported goods. 

        Several studies focused on the Azerbaijani economy, most notably (Hasanov, 

2012), who utilized threshold models (TAR and M-TAR) to conclude that the 

adjustment path toward long-run equilibrium was symmetric, accompanied by a strong 

negative exchange rate effect. This was preceded by (Hasanov & Samadova , The 

impact of real exchange rate on non-oil exports: The case of Azerbaijan, 2010) who 

confirmed via a VECM model that sustained currency appreciation impedes export 

growth, showing that a 1% real currency appreciation leads to a 1.63% decline in exports 

in the long run. Also in Nigeria, (Efobi & Osabuohien, 2011) evaluated agricultural 

credit policies, finding a slight yet heterogeneous positive effect across crop types. In 

advanced economies, (Berthou, 2008) demonstrated through a Gravity Model that 

exchange rate volatility harms bilateral exports among OECD countries, particularly in 

high-value-added sectors. Finally, the IMF classic study by (Lukonga, 1994) 

established the foundational notion that exports in developing countries (such as 

Nigeria) depend on exchange-rate-driven price incentives, yet their responsiveness 

consistently faces supply-side structural constraints. 

3. REER and Non-Hydrocarbon Export Dynamics in Algeria 

3.1 REER Evolution in Algeria (1990–2023) 

 
Fig.1. Dynamics of the Real Effective Exchange Rate in Algeria Over the Period 1990–

2023 

 
Source: Prepared by the authors using Excel 

       The Real Effective Exchange Rate (REER) index and its fluctuations reflect the 

evolution of price competitiveness of the national economy relative to its primary 

trading partners (with 2010 designated as the base year, 2010 = 100). Tracking the time 

series and graphical trajectory allows the evolutionary path of the Algerian Dinar's real 

effective exchange rate to be divided into five main phases:       
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Phase I (1990–1994): Structural Adjustment and Massive Devaluations 

        This period witnessed the highest levels of the index followed by a sharp decline, 

recording its historical peak in 1990 at 220.97, before precipitously falling to 131.79 in 

1991. It then rebounded temporarily to 162.13 in 1993 before dropping again to 139.99 

in 1994. These sharp fluctuations are attributable to the monetary authorities' initial shift 

away from an administratively managed fixed exchange rate regime toward a managed 

float system, in compliance with Structural Adjustment Program (SAP) agreements with 

the International Monetary Fund (IMF). This phase entailed repeated official nominal 

devaluations of the Dinar to correct external imbalances and curb currency 

overvaluation. 

Phase II (1995–2002): Transition and Shift Toward Moderate Stability 

        This phase was characterized by medium-term fluctuations within a range between 

114.30 (in 2002) and 135.45 (in 1998). This path resulted from the combined effects of 

the Bank of Algeria's nominal exchange rate management policy and domestic inflation 

differentials relative to major trading partners, alongside global oil price volatility 

(particularly the 1998 oil price shock, which led to a temporary loss of competitiveness 

before financial inflows stabilized at the turn of the millennium). 

Phase III (2003–2014): Relative Stability and Financial Opulence 

        This period was marked by remarkable and sustained stability in the $REER$ index 

around levels close to the base year, fluctuating between 99.87 (in 2007) and 103.91 (in 

2012), and hitting 100.00 in the base year 2010. This stability was driven by the oil 

boom and surging crude prices, which enabled the Bank of Algeria to utilize substantial 

foreign currency reserves to absorb external shocks and control nominal exchange rate 

volatility. This stable monetary policy aimed to curb imported inflation and preserve 

purchasing power, although maintaining the real index at relatively high levels 

constrained improvements in the price competitiveness of non-oil sectors. 

Phase IV (2015–2021): Oil Shock and Index Decline 

       The index entered a gradual and sustained downward path, declining from 102.92 

in 2014 to reach its historical low in the series at 86.79 in 2021. This persistent fall was 

the result of a twin shock: the mid-2014 oil price collapse and the ramifications of the 

COVID-19 pandemic. Monetary authorities resorted to a gradual depreciation of the 

nominal Dinar to absorb trade and balance of payments deficits and safeguard foreign 

exchange reserves. The decline in $REER$ during this period lowered the real value of 
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the Dinar, theoretically reflecting an improvement in the price competitiveness of 

domestic products. 

Phase V (2022–2023): Recovery and Partial Rebound 

       The index recorded a notable increase from 86.79 in 2021 to 92.33 in 2022, 

continuing its upward trajectory to reach 102.30 in 2023. This rapid recovery was driven 

by improved hydrocarbon prices in global markets following the 2022 geopolitical 

crises, alongside the Bank of Algeria's intervention to partially revalue the nominal 

Dinar to mitigate imported inflationary pressures arising from rising global raw material 

and food prices. 

3.2 Analysis of Non-Hydrocarbon Exports Evolution in Algeria (1990–2023) 

 
      Non-Hydrocarbon Exports (NHX) serve as the focal dependent variable for 

measuring the success of economic diversification policies and evaluating the efficacy 

of exchange rate policy in stimulating non-oil productive sectors. 

 
Fig.2. Dynamics of Non-Hydrocarbon Exports in Algeria Over the Period 1990–2023 

 
Source: Prepared by the authors using Excel 

 

       The chronological tracking of the time series (in USD billions) reveals a prominent 

structural transformation, which can be divided into four distinct phases: 

Phase I (1990–2005): Stagnation and Structural Marginality 

       This phase was characterized by severe weakness and stagnation, with non-

hydrocarbon exports remaining confined below $0.75 billion for 16 consecutive years. 
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The series recorded its lowest value in 1994 at $0.280 billion, while reaching a phase 

peak of $0.740 billion in 2005. This limited performance reflects the fragility of the 

national productive base during the 1990s—a period marked by the Structural 

Adjustment Program alongside deep political and economic crises. Despite consecutive 

nominal currency devaluations during this decade, the export response from non-oil 

sectors remained extremely weak, illustrating the supply inelasticity of the national 

productive apparatus and a deficiency in non-price competitiveness, which extends 

beyond exchange rate adjustments alone. 

Phase II (2006–2017): Fluctuations and Hesitant Growth (Surpassing the 1 Billion 

Threshold) 

This period witnessed crossing the $1 billion threshold for the first time in 2006, 

recording 1.130 billion, before rising to 1.395 billion in 2008. It subsequently 

contracted to 0.771 billion due to the 2009 Global Financial Crisis. Export values 

subsequently stabilized within the $1.00 to $1.66 billion range, reaching a phase peak 

of 1.667 billion in 2014. This relative increase was linked to the general surge in global 

prices of raw materials and semi-finished products (such as fertilizers, chemicals, and 

petrochemical derivatives, which are often classified within non-oil exports). 

Nevertheless, the economy continued to exhibit symptoms of "Dutch Disease" driven 

by oil financial windfalls, with non-oil exports accounting for merely 3% to 5% of total 

exports. 

Phase III (2018–2020): Initial Upswing and Pandemic Disruptions 

Non-hydrocarbon exports surpassed the 2 billion mark for the first time in 2018, 

registering 2.249 billion, and maintained comparable levels in 2019 at 2.079 billion, 

before experiencing a minor decline in 2020 to 1.916 billion. The improvement 

observed in 2018 and 2019 can be attributed to several new industrial projects entering 

the production and export stages (such as building materials like cement, iron and steel 

inputs, and fertilizers). Meanwhile, the contraction recorded in 2020 was entirely due to 

global supply chain disruptions and restrictions resulting from the COVID-19 pandemic. 

The improvement in non-hydrocarbon exports can be attributed to the implementation of the 

Economic Recovery Program and the Economic Growth Support Program (Djedi & Zobiri , 

2025). 

Phase IV (2021–2023): Unprecedented Structural Leap 

The time series recorded exceptional and unprecedented growth; non-hydrocarbon 

exports surged from 1.916 billion in 2020 to 4.579 billion in 2021 (a growth rate 

exceeding 139%). Exports continued their upward trajectory to reach an all-time 
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historical peak in 2022 at 5.980 billion (approaching $6 billion), before undergoing a 

minor adjustment in 2023 to 5.059 billion. Several compounding factors explain this 

historic surge: 

 Structural and Institutional Reforms: The adoption of a proactive policy to encourage 

non-hydrocarbon exports by streamlining customs and financial procedures, alongside 

reactivating the Special Export Promotion Fund (FSPE). 

 Entry of Major Productive Capacity into Export Markets: A significant expansion 

in the exports of fertilizers, urea, iron and steel (such as the Bellara and Tosyali industrial 

complexes), cement, and processed agricultural food products. 

 International Price Dynamics: Surging global prices for fertilizers and steel during 

2021 and 2022 following the post-pandemic economic recovery and the outbreak of the 

Russia-Ukraine conflict. 

 Exchange Rate Effect: This growth intersects with the cumulative real depreciation 

observed in the Real Effective Exchange Rate (REER) during the period 2015–2021, 

offering preliminary evidence of the role of cumulative currency depreciation in 

enhancing the price competitiveness of domestic products once an export-oriented 

productive base was established. 

4. RESULTS AND DISCUSSION   

4.1   Empirical Model Specification and Data Sources 

Econometric analysis serves as a fundamental pillar to verify theoretical propositions 

and test their validity within the context of developing and rentier economies. In this 

framework, this empirical section aims to model and measure the impact of variations 

in the Real Effective Exchange Rate (REER) while controlling for key structural 

macroeconomic variables, namely global crude oil prices (OIL) and trade openness 

(OPEN) on the performance of non-hydrocarbon exports (XNH)  in Algeria. 

To achieve optimal econometric estimation, the temporal scope of the study spans a 34-

year period from 1990 to 2023 utilizing annual data. 

To address the study's primary problem statement and test its underlying hypotheses, 

the non-hydrocarbon export function can be expressed in its general functional form as 

follows: 

XNH𝑡 = 𝑓(𝑅𝐸𝐸𝑅𝑡 , 𝑂𝐼𝐿𝑡 , 𝑂𝑃𝐸𝑁𝑡) 

Where: 
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 XNH: The value of non-hydrocarbon exports, representing the dependent variable in 

the study (sourced from Bank of Algeria reports). 

 REER: The Real Effective Exchange Rate, theoretically hypothesized to exert a 

negative effect on XNH. 

 OIL: Global crude oil prices, theoretically expected to exert a negative effect on non-

hydrocarbon exports. 

 OPEN: Trade openness, theoretically expected to exert a positive effect on non-

hydrocarbon exports. 

Log-Linear Econometric Specification 

For econometric estimation purposes, it is preferable to transform the economic function 

into a log-linear specification as follows: 

ln⁡(XNH𝑡) = 𝛽0+𝛽1ln⁡(𝑅𝐸𝐸𝑅𝑡) + 𝛽2ln⁡(𝐹𝐷𝐼𝑡) + 𝛽3ln⁡(𝑂𝑃𝐸𝑁𝑡) + 𝛽4ln⁡(𝐺𝐷𝑃𝑡) + 𝜀𝑡 

Where: 

 ln: Represents the natural logarithm operator applied to the variables. 

 𝛽0: The constant intercept term. 

 𝛽1, 𝛽2, 𝛽3 : The econometric parameters to be estimated, representing long-run 

elasticities. 

 𝜀𝑡: The stochastic white-noise error term, assumed to be normally distributed with a 

mean of zero and constant variance. 

Data Sources and Statistical Software 

Empirical data for this study were compiled from official databases, retrieving the Real 

Effective Exchange Rate (REER) and trade openness (OPEN) from the World Bank, 

global crude oil prices (OIL) from the Organization of the Petroleum Exporting 

Countries (OPEC), and non-hydrocarbon export volumes (XNH) from the Bank of 

Algeria. All data processing, econometric estimation, and diagnostic testing were 

executed using EViews 12 software. 

 

4. Stationarity Analysis : 

       Prior to estimating the econometric model, the stationarity properties of the 

underlying time series were evaluated to determine the order of integration for each 

variable and safeguard against spurious regression. For this purpose, the Augmented 

Dickey-Fuller ADF unit root test was applied. 

Table 1. Augmented Dickey–Fuller (ADF) Unit Root Test Results 
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 Level 1st Difference 

lxnh Lreer loil lopen Dlxnh Dloil Dlopen 

Trend and intercept -3.25* -6.6*** -2.06 -0.72 -6.22*** -5.48*** -7.16*** 

Intercept -0;39 -4.6*** -1.10 -2.13 -7.62*** -5.58*** -6.61*** 

None -0.53 -1.35 0.55 -0.48 -7.22*** -5.43*** -6.71*** 

Decision H0 H1 H0 H0 H1 H1 H1 

Source:  Prepared by the researchers using EViews 12 software 

Note: ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. 

H0: The time series contains a unit root (non-stationary). 

H1: The time series does not contain a unit root (stationary). 

      Based on the table above, which presents the calculated Augmented Dickey-Fuller 

(ADF) test statistics alongside their associated statistical significance levels (for further 

details, see Appendices 2, 4, and 5), the empirical results indicate that the series for non-

hydrocarbon exports (ln XNH), global crude oil prices (ln OIL), and trade openness (ln 

OPEN) are non-stationary in their levels. However, all three series achieve strict 

stationarity after first-differencing, confirming an order of integration of I(1). In 

contrast, the Real Effective Exchange Rate (ln REER) is stationary at level, I(0), around 

a deterministic trend. This mix of I(0) and I(1) variables - with no I(2) series-strictly 

satisfies the prerequisite for applying the ARDL bounds testing approach. 

 

4.3 ARDL Bounds Test 

Optimal Lag Selection 

       Based on the Akaike Information Criterion (AIC), which is highly efficient for 

small sample sizes, the top 20 estimated specifications were evaluated to select the 

optimal ARDL lag structure (see Figure 3 in the Appendix). The graphical evaluation 

confirms that the ARDL(1, 3, 3, 4) specification is optimal, achieving the lowest 

criterion value (AIC = -0.54). This model structure incorporates one lag for the 

dependent variable (ln XNH), three lags for two of the explanatory variables, and four 

for the third, thereby capturing temporal dynamics while preserving degrees of freedom. 

Analysis of the Cointegration Bounds Test Results (F-Bounds Test) 

 
Table 6. Bounds Test for Cointegration 
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Source:  Prepared by the researchers using EViews 12 software 

       Based on the table above, the F-bounds test results (k = 3) confirm the existence of 

a long-run cointegrating relationship among the study variables. The calculated F-

statistic (6.855) decisively exceeds the upper bound critical value I(1) at both the 1\% 

level (5.966) and the 5\%  level (4.306) for a sample size of n = 30. Consequently, the 

null hypothesis (H0) of no level relationship is rejected, establishing a statistically 

significant dynamic long-run equilibrium between non-hydrocarbon exports (ln XNH) 

and the explanatory variables (ln REER, ln OPEN, ln OIL). Methodologically, this 

finding provides the necessary justification to proceed to estimating the long-run 

parameters and the short-run Error Correction Model (ECM). 

4.4 Long-Run Parameter Estimation Results and Statistical Significance Testing 

4.4 Error Correction Model (ECM 
 

Table 7. Estimated Long-Run Coefficients 

 
Source:  Prepared by the researchers using EViews 12 software 

       Based on the table above, the estimated long-run ARDL(1, 3, 3, 4) model reveals 

that all explanatory variables exert statistically significant impacts on non-hydrocarbon 

exports (ln XNH) at the 1% significance level (p < 0.01). Specifically, the Real Effective 

Exchange Rate (ln REER) displays a negative long-run elasticity (𝛽 = −2.3731 , p = 

0.0035), indicating that a 1% real appreciation of the Dinar reduces non-oil exports by 

2.37%. This empirically validates the Marshall-Lerner condition, as currency 
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appreciation erodes the price competitiveness of domestic goods in foreign markets. 

Conversely, global crude oil prices (ln OIL) exhibit a positive long-run effect (𝛽 =

0.8810  , p = 0.0001), where a 1% price increase drives a 0.88% growth in non-oil 

exports; this reflects the revenue-driven public investment channel, where oil surpluses 

fund productive infrastructure and semi-petrochemical expansion. Finally, trade 

openness (ln OPEN) yields a strong negative coefficient (𝛽 = −4.0818   , p = 0.0000), 

implying that a 1% expansion in openness contracts non-oil exports by 4.08%. 

Economically, this underscores severe import penetration and structural vulnerability, 

where opening the market exposed fragile domestic producers to intense foreign 

competition without generating export-led spillover effects. 

Short-Run Parameter Estimation Results and Error Correction Model (ECM) 

Table 8. Estimated Error Correction Model (ECM) and Short-Run Coefficients 

 
Source:  Prepared by the researchers using EViews 12 software 

        Based on the table above, the short-run dynamics and Error Correction Model 

(ECM) illuminate the temporal adjustment mechanism of non-hydrocarbon exports 

(∆ln⁡(XNH)). Crucially, the error correction coefficient (  CointEq𝑡−1  ) fulfills all 

econometric requirements: it is negative (-0.9924), statistically significant at the 1% 

level (t = -6.5892, p = 0.0000), and confirms a highly stable long-run equilibrium path. 

Its magnitude implies an exceptionally rapid speed of adjustment, where approximately 

99.24%  of short-run imbalances resulting from external shocks are corrected annually 

to revert back to the long-run equilibrium trajectory within a single year.In the short run, 

the Real Effective Exchange Rate ( ∆ln⁡(REER) ) displays statistically significant 

positive coefficients at both the contemporaneous level (𝛽 = 1.3748 , p = 0.0422$) and 

the second lag (𝛽 = 1.9491  , p = 0.0058). Economically, this initial positive response 
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captures the first phase of the J-curve effect, where contractual price rigidities boost 

nominal export values in foreign currencies before volume adjustments take effect. 

Conversely, global crude oil price changes (∆ln⁡(OIL𝑡−1) exert a negative short-run 

impact at the second lag (𝛽 = −0.4369  , p = 0.0349), reflecting temporary Dutch 

Disease spillover dynamics that reallocate domestic resources toward the booming 

hydrocarbon sector. Finally, trade openness (∆ln⁡(OPEN)) exhibits a strong, consistent 

positive effect across contemporaneous and all three lagged terms (𝛽0 = 1.3899 , 𝛽1 =

3.5807, 𝛽2 = 3.8094 , 𝛽3 = 1.6796 , all p < 0.05). Unlike its long-run contractive 

effect, trade openness in the short run acts as a catalyst by facilitating access to essential 

imported raw materials and intermediate inputs needed for domestic non-oil export 

production. 

4.5 Diagnostic and Structural Stability Tests 

To ensure the statistical reliability, econometric efficiency, and consistency of the 

estimated ARDL(1, 3, 3, 4) model, a battery of diagnostic and stability tests was 

performed. First, the Breusch-Godfrey LM test (Table 9 in the Appendix) confirms the 

absence of second-order serial correlation; the F-statistic (F(2, 13) = 2.8853, p = 0.0918) 

fails to reject the null hypothesis at the 5% level—a decision aligning with small-sample 

(n = 30) econometric literature favoring the F-statistic over asymptotic Chi-Square 

metrics. Second, the ARCH LM test (Table 10 in the Appendix) verifies error 

homoskedasticity, yielding non-significant statistics ($F = 1.6077, p = 0.2156$; Obs ×

𝑅2 = ⁡1.6297 , p = 0.2017). Third, the Jarque-Bera test (Figure 4 in the Appendix) 

establishes residual normality (JB = 0.6124, p = 0.7362), supported by near-symmetric 

skewness (-0.1066) and standard kurtosis (2.3333), thereby validating t- and F-test 

inferences. Finally, recursive residual tests (Figures 5 and 6 in the Appendix) 

demonstrate that both the CUSUM and CUSUMSQ plots remain strictly within the 5% 

critical boundaries across 2009–2023, confirming complete structural stability of short- 

and long-run parameters against structural shocks. 

 

5. CONCLUSION  

       This study empirically investigated the dynamic impact of the Real Effective 

Exchange Rate (REER) on non-hydrocarbon exports (NHX) in Algeria over the period 

1990–2023 within an Autoregressive Distributed Lag (ARDL) bounds testing 

framework. By integrating international trade theory with macro-econometric modeling 

alongside global crude oil prices (OIL) and trade openness (OPEN), the empirical results 

confirmed a mixed order of integration-with REER stationary at level I(0) and remaining 

variables integrated of order one I(1)-and established a statistically significant long-run 

cointegrating relationship (F = 6.855) at the 1% level for the optimal ARDL(1, 3, 3, 4) 
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specification. Subsequent diagnostic tests and recursive stability procedures (CUSUM 

and CUSUMSQ) verified that the estimated model is econometrically sound, 

homoskedastic, normally distributed, free from serial correlation, and structurally stable 

across time. 

          Econometrically, the long-run estimates demonstrate that real effective exchange 

rate appreciation negatively affects non-oil exports with a high elasticity of -2.3731, 

thereby empirically validating the Marshall-Lerner condition and highlighting price 

competitiveness as a crucial determinant of Algerian export performance. Conversely, 

global crude oil prices exert a positive long-run effect (+0.8810) operating through the 

revenue-driven public investment channel, whereas trade openness displays a 

pronounced long-run negative impact (-4.0818), reflecting severe import penetration 

and structural domestic fragility. In the short run, trade openness temporarily boosts 

non-oil exports by facilitating access to imported intermediate inputs, while REER 

exhibits initial positive dynamics consistent with the early phase of the J-curve effect. 

Notably, the error correction coefficient ( CointEq𝑡−1 =⁡−0.9924 ) reveals an 

extraordinarily fast speed of adjustment, where 99.24\% of short-run disequilibria and 

external shocks are corrected annually to restore long-run equilibrium within 

approximately one year. 

        To translate these empirical insights into actionable policy, Algerian economic 

authorities must pursue a three-pronged strategic framework. First, economic decision-

makers should implement a managed, flexible exchange rate policy aligned with 

economic fundamentals to prevent real currency overvaluation and safeguard export 

price competitiveness. Second, policymakers need to restructure trade openness from 

consumer-driven import penetration toward productive openness that prioritizes 

technology transfer and capital inputs while providing targeted, temporary protection 

for emerging domestic export industries. Third, fiscal windfalls from high-oil-price 

cycles must be systematically channeled into productive infrastructure, modern 

logistics, manufacturing, and petrochemical processing rather than recurrent 

consumption, thereby building the structural foundation required for sustainable 

economic diversification. 
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Table 2. ADF Test Results for Non-Hydrocarbon Exports 
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Source:  Prepared by the researchers using EViews 12 software 

 

Table 3. ADF Test Results for REER 

 
Source:  Prepared by the researchers using EViews 12 software 

 

Table 5. ADF Test Results for Oil Prices 
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Source:  Prepared by the researchers using EViews 12 software 

 

Table 4. ADF Test Results for Trade Openness 

  

  

  
Source:  Prepared by the researchers using EViews 12 software 

 

Fig.3. Determination of the Optimal Lag Length 

 
Source:  Prepared by the researchers using EViews 12 software 
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Table 1. Breusch–Godfrey LM Test for Serial Correlation 

 
Source:  Prepared by the researchers using EViews 12 software 

 
Table 1. ARCH Test for Heteroskedasticity 

 
Source:  Prepared by the researchers using EViews 12 software 

 
Fig.4. Residual Normality Test (Jarque–Bera) 

 
Source:  Prepared by the researchers using EViews 12 softwareV 

 

 
Fig.6. CUSUMSQ Test  Fig.5. Figure: CUSUM Test 

 
 

Source:  Prepared by the researchers using EViews 12 software 

 

 

 
 


