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1. Introduction 

Since the early 1990s, the global economy has undergone profound structural 

transformations marked by the expansion of globalization, economic liberalization, and the 

dismantling of trade barriers. International organizations such as the World Trade Organization 

(WTO), the World Bank, and the International Monetary Fund (IMF) have played a pivotal role 

in reshaping economic policies in developing countries, often within the framework of structural 

adjustment programs. Algeria was no exception: beginning in 1994, it adopted a comprehensive 

economic reform program supported by international financial institutions, aimed at transitioning 

from a centrally planned economy to a market-oriented system. Trade liberalization emerged as 

one of the core pillars of this reform process (Benachenhou, 1999). 

Over the subsequent decades, Algeria implemented a progressive reduction of tariff and 

non-tariff barriers, signed multiple trade agreements—including the 2005 Association 

Agreement with the European Union—and pursued accession to the WTO. This policy shift 

significantly increased the country’s integration into global markets, accompanied by a sharp rise 

in imports, especially of manufactured and semi-manufactured goods. However, these reforms 

coincided with structural weaknesses in domestic production, leaving many industries ill-

prepared for foreign competition (UNCTAD, 2016). The immediate result was a wave of 

closures of public and private enterprises, particularly between 1995 and 2010, leading to 

significant job losses in manufacturing and an overall rise in unemployment (OECD, 2013). 

At the same time, trade liberalization altered the skills composition of labor demand. The 

importation of advanced technological equipment stimulated demand for highly skilled workers 

with technical expertise, while reducing the need for low-skilled labor. This skill-biased shift 

contributed to widening wage disparities and exacerbating socioeconomic inequality (ILO, 

2019). In response, the Algerian government introduced several social protection and 

employment support programs—such as ANSEJ, CNAC, and ANGEM—and expanded 

vocational training schemes to mitigate the adverse labor market effects. Nevertheless, the 

effectiveness of these measures remains contested, as structural imbalances persist and 

unemployment rates remain elevated (ONS, 2022). 

Against this backdrop, there is a pressing need for an in-depth econometric investigation 

into the relationship between trade liberalization and labor market dynamics in Algeria. Such an 

analysis should consider sectoral differences, the role of skill levels, and the potential mediating 

effect of technology imports on employment and wages. This paper seeks to address this gap by 

empirically examining the impact of trade liberalization on Algeria’s labor market over the 

period 1990–2023. 

Hypotheses: 

1. There is a negative relationship between trade openness and aggregate employment in 

Algeria. 

2. The industrial sector is more adversely affected by trade liberalization than agriculture or 

services. 

3. Low-skilled workers experience greater negative impacts than high-skilled workers. 

4. Technology imports increase demand for skilled labor. 

5. Trade liberalization widens wage disparities across sectors and skill levels. 

6. Government interventions have been insufficient to offset the adverse labor market effects of 

openness. 



ARABA Abderrahmane & FOUDIL Rabah (159-174)                                                                        161 

Journal of New Economy                                                                            Vol 17 / Issue 01-2026 

Contribution: This study enriches the empirical literature by combining sectoral econometric 

analysis with a long-term dataset, offering both theoretical and policy insights into the Algerian 

experience. It also integrates variables related to technological imports and skill composition, 

which are often absent from prior Algerian studies. 

2. Literature Review 

The relationship between trade liberalization and labor market outcomes has attracted 

substantial attention in the economic literature, particularly in the context of developing 

countries undergoing structural reforms. The evidence, however, remains mixed, reflecting 

differences in economic structure, institutional quality, and the sequencing of reforms. 

2.1. International Evidence 

Goldberg and Pavcnik (2007) examined the distributional effects of globalization across 

several Latin American and Asian economies. Their findings indicated that trade openness 

increased demand for skilled labor in export-oriented industries while displacing unskilled 

workers, thus widening wage inequality. Helpman, Itskhoki, and Redding (2010) similarly 

argued that while trade liberalization improves overall economic efficiency, it leads to labor 

market “sorting” by skill level, increasing unemployment among vulnerable groups in the 

absence of compensatory policies. Topalova’s (2010) study of India found that regions more 

exposed to tariff reductions experienced stagnation in employment in non-competitive industries, 

despite overall GDP growth. Likewise, Dutt, Mitra, and Ranjan (2009), using cross-country data 

from 90 nations, concluded that the positive employment effects of liberalization are contingent 

on institutional quality and educational attainment. 

2.2. Regional and MENA Evidence 

Within the Arab region, Said and El-Attar (2016) analyzed Egypt’s trade liberalization 

using sectoral data from 1991 to 2010. They found that rapid tariff reductions led to industrial 

restructuring but at the cost of formal industrial employment, with a parallel rise in informal 

work due to the limited competitiveness of local firms. In Morocco, Boussaid and Diop (2018) 

documented a positive relationship between trade openness and employment in certain export-

oriented sectors (e.g., agri-food), but noted job losses in small firms unable to access support 

mechanisms or modern technologies. In Tunisia, Ayadi and El Montasser (2013) observed that 

the EU partnership agreement prompted labor reallocation from industry to services, with 

declining wages in sectors exposed to European competition. 

2.3. Algerian Evidence 

The Algerian literature on this topic is relatively limited. Benabdellah (2013) analyzed the 

link between trade openness and industrial performance, finding that the loss of tariff protection 

adversely affected industrial value-added, without directly assessing employment impacts. 

Zerguine (2018) employed time-series data to explore the relationship between trade openness 

and unemployment, identifying an unstable association due to domestic structural factors. 

Mebarki and Boukhatem (2021), using an ARDL model for 1995–2017, found a significant 

negative relationship between industrial imports and sectoral employment, while wage effects 

were negligible—pointing to limited labor market flexibility. In a comparative study of Algeria 

and Tunisia, Bouslah (2022) concluded that Tunisia mitigated some adverse effects of 
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liberalization through targeted vocational training and SME modernization programs, whereas 

Algeria experienced net employment losses, particularly after the EU partnership agreement. 

2.4. Research Gap 

Three key gaps emerge from the literature: 

 Most Algerian studies focus on aggregate trade indicators without detailed sectoral 

differentiation. 

 Few studies employ advanced econometric techniques to establish causality between 

openness and employment. 

 The role of intermediate variables—such as skill composition and technological imports—

remains underexplored. 

This paper addresses these gaps by implementing a sectoral econometric framework over 

an extended period (1990–2023) and integrating variables on skill levels and technology imports, 

thereby providing a more nuanced understanding of the Algerian case. 

3. Theoretical and Conceptual Framework 

3.1. Concept of Trade Liberalization 

Trade liberalization refers to the reduction or removal of government-imposed restrictions 

on the international exchange of goods and services. These restrictions include tariff measures 

such as customs duties, and non-tariff measures such as quotas, licensing requirements, and 

administrative barriers. Krugman and Obstfeld (2015) define it as “the set of policies aimed at 

reducing artificial impediments to trade between nations, whether tariff-based, administrative, or 

institutional, thereby promoting resource allocation according to comparative advantage.” 

In the context of structural adjustment programs, trade liberalization has been a central 

pillar promoted by international institutions, particularly the IMF and World Bank. The 

theoretical rationale is that greater openness fosters competition, improves efficiency, facilitates 

technology transfer, and enhances long-term growth prospects. However, liberalization is not 

limited to tariff reductions; it also involves institutional reforms, simplification of customs 

procedures, alignment with international standards, and participation in multilateral or bilateral 

trade agreements. 

Algeria’s experience illustrates this broader conception: beginning in the mid-1990s, the 

country progressively reduced average tariffs (from around 45% in 1994 to under 13% by 2020; 

Ministère du Commerce, 2022), eliminated many quantitative restrictions, liberalized its 

exchange rate regime, and entered agreements such as the 2005 Association Agreement with the 

European Union and the Arab Free Trade Area. 

3.2.Tools and Policies of Trade Liberalization 

The main instruments of trade liberalization, relevant to the Algerian case, include: 

1. Tariff Reductions – Lowering customs duties on imported goods, a step Algeria undertook 

gradually, particularly under international trade agreements. 

2. Elimination of Quantitative Restrictions – Removing import quotas that historically 

protected domestic industries but distorted market competition. 

3. Exchange Rate Liberalization – Transitioning towards a more flexible exchange rate to 

align domestic prices with international market conditions. 
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4. Trade Agreements – Joining preferential trade areas or negotiating bilateral accords to 

secure access to foreign markets. 

5. Institutional and Legislative Reform – Modernizing customs administration, streamlining 

standards, and improving the legal framework for trade. 

Empirical studies by the World Bank (2020) suggest that gradual and well-sequenced 

liberalization, supported by complementary policies for vulnerable sectors, tends to yield more 

sustainable gains than abrupt liberalization without adjustment mechanisms. 

3.3. Theories of International Trade and Labor Market Impacts 

The link between trade liberalization and labor market outcomes can be understood 

through several theoretical lenses: 

3.3.1. Classical Theory – Comparative Advantage : Ricardo’s (1817) principle of comparative 

advantage posits that countries benefit from specializing in goods where they have a relative 

productivity advantage. In labor market terms, this should raise employment in export-oriented 

sectors while potentially contracting non-competitive industries. 

3.3.2. Heckscher–Ohlin Model : Heckscher and Ohlin’s framework explains trade patterns 

based on factor endowments. Countries export goods that intensively use their abundant factors 

of production. For Algeria—characterized by a relatively large supply of labor—this model 

predicts gains for labor-intensive industries. However, empirical evidence from many developing 

countries shows mixed results due to institutional rigidities and technology gaps. 

3.3.3. Stolper–Samuelson Theorem : This theorem predicts that trade liberalization benefits the 

factor used intensively in the production of export goods, raising its real return, while harming 

the other factor. In theory, Algerian labor should have gained from openness if exports were 

labor-intensive; yet the dominance of capital-intensive hydrocarbon exports complicates this 

dynamic. 

3.3.4. New Trade Theory : Krugman (1980) introduced economies of scale and product 

differentiation into trade theory, highlighting intra-industry trade between similar countries. The 

implication for labor markets is that while efficient firms expand and create jobs, less 

competitive firms may exit, resulting in job losses. 

3.3.5. Skill-Biased Trade Theory : Feenstra and Hanson (1996) and later Autor, Dorn, and 

Hanson (2013) emphasize that trade liberalization often favors skilled labor over unskilled labor, 

especially when imports embody advanced technologies. This results in wage polarization and 

structural unemployment among low-skilled workers—a pattern observed in Algeria as 

technology imports increased. 

3.4. Concept of the Labor Market and Its Characteristics in Developing Economies 

The labor market is the institutional setting where the supply of labor (individuals willing 

and able to work) interacts with the demand for labor (employers seeking workers). Its 

functioning is influenced by economic, institutional, and demographic factors. 

Key indicators include: 

 Employment Rate – Share of the working-age population that is employed. 

 Unemployment Rate – Share of the labor force without work but seeking employment. 

 Wage Levels – Both nominal and real wages, influenced by productivity, market conditions, 

and labor regulations. 
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In developing economies, labor markets often display structural characteristics such as a 

high prevalence of informal employment, limited labor mobility, weak vocational training 

systems, and a mismatch between educational outputs and labor market needs (ILO, 2021). In 

Algeria, these structural features—combined with a high dependence on public sector 

employment—affect the responsiveness of labor demand to trade-induced changes. 

3.5. Interaction Between Trade Liberalization and the Labor Market 

The interaction can be conceptualized in three stages: 

 Direct Effects – Changes in relative prices following tariff reductions alter production 

incentives, benefiting competitive sectors and harming others. 

 Indirect Effects – Labor reallocation between sectors, changes in skill requirements, and 

shifts in wage structures. 

 Temporal Effects – Short-term dislocations (e.g., unemployment due to firm closures) versus 

long-term adjustments (e.g., skill upgrading and sectoral transformation). 

       This framework aligns with the “Dynamic Labor Reallocation Theory” (Feenstra & Hanson, 

1997; Davidson & Matusz, 2004), which stresses that the speed and cost of labor reallocation 

depend on labor market flexibility, skill adaptability, and policy support mechanisms. 

3.6. Conceptual Model for the Algerian Case 

Based on the literature and the structural characteristics of the Algerian economy, the 

conceptual framework underpinning this study links three dimensions: 

 Trade Liberalization Indicators – Openness ratio, tariff rates, import composition 

(especially capital goods and technology). 

 Labor Market Outcomes – Employment rates, sectoral employment shares, wage levels, and 

skill composition. 

 Control Variables – Economic growth, inflation, and public expenditure. 

The model hypothesizes that trade liberalization impacts labor market outcomes differently 

across sectors, with technology imports potentially amplifying skill-biased effects. 

4. Trade Liberalization and Labor Market Trends in Algeria (1990–2023) 

4.1. Evolution of Algeria’s Trade Policy 

Algeria’s trade liberalization process began in earnest in the mid-1990s, following the 

adoption of a structural adjustment program supported by the IMF and World Bank. The reforms 

aimed to dismantle the protectionist trade regime that had prevailed since independence, 

gradually reducing tariff and non-tariff barriers and integrating the economy into global markets. 

Key milestones included: 

 1994–2005 – Implementation of liberalization measures under structural adjustment, with 

average tariff rates reduced from approximately 45% in 1994 to below 20% by 2005 

(Ministère du Commerce, 2022). 

 2005 – Entry into force of the Association Agreement with the European Union, committing 

Algeria to phased tariff dismantlement on EU-origin goods. 

 2008–2015 – Further tariff reductions and relaxation of import licensing, alongside a surge 

in imports, particularly manufactured goods and machinery. 
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 2016–2022 – Introduction of selective import restrictions, including licensing systems and 

temporary bans on consumer goods, as part of a strategy to reduce the trade deficit. 

 Current Status – While still pursuing WTO accession (application initiated in 1987), Algeria 

has slowed liberalization momentum due to concerns over deindustrialization and job losses. 

This policy trajectory reflects a tension between openness commitments and domestic 

economic protection, particularly in response to labor market pressures. 

4.2. Trends in Trade Flows 

4.2.1. Export and Import Dynamics: Table 1 summarizes Algeria’s merchandise trade over 

selected years. 

Table 1. Algeria’s Merchandise Trade, Selected Years (2000–2022) 

Trade Balance (USD bn) Imports (USD bn) Exports (USD bn) Year  

+8.8 9.4 18.2 2000 

+16.5 40.5 57.0 2010 

−17.1 51.5 34.4 2015 

−10.8  34.4  23.6  2020 

+26.5  35.2  61.7  2022 

Sources: Banque d’Algérie (2023), ONS (2023), World Bank (2023). 

The data reveal a trade balance highly sensitive to fluctuations in global oil prices, given 

that hydrocarbons account for over 93% of export revenues. Import levels remained persistently 

high, driven by industrial equipment, intermediate goods, and consumer products. 

4.2.2. Composition of Trade 

 Exports: Predominantlyhydrocarbons (crudeoil, naturalgas, petroleumderivatives). 

 Imports: Industrial equipment (35%), food products (21%), pharmaceuticals (5%), and 

vehicles/parts (8%). 

This narrow export base underscores the limited integration of domestic manufacturing into 

global value chains. 

4.3. Labor Market Trends 

4.3.1. Unemployment and Participation: Labor market indicators over the past two decades 

reflect structural challenges (Table 2). 

Table 2. Labor Market Indicators, Selected Years (2000–2022) 

UniversityGraduates’ 
Unemployment (%) 

YouthUnemployment (15–24) (%) OverallUnemployment (%) Year  

N/A 46.0 29.8 2000 

17.3 25.5 11.2 2010 

21.2  31.7  14.4  2020 

22.6  33.1  13.7  2022 

Sources: ONS (2023), ILOSTAT (2023). 
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While overall unemployment declined between 2000 and 2010, it has since fluctuated, with 

persistently high rates among youth and university graduates, indicating a mismatch between 

education outputs and labor market needs. 

4.3.2. Sectoral Employment Structure : According to the latest ONS data: 

 Agriculture: 10% of total employment 

 Industry: 15% 

 Construction: 13% 

 Services: 62% 

The relatively low industrial employment share reflects both the limited size of 

manufacturing and the capital-intensive nature of the hydrocarbon sector. 

4.4. Linking Trade Liberalization to Labor Market Outcomes 

4.4.1. Impact of Export Structure : Given that hydrocarbon exports account for over 93% of 

total exports yet employ less than 3% of the workforce, trade liberalization has not directly 

translated into significant job creation. The absence of “local content” requirements in energy 

exports has further weakened linkages between trade performance and domestic employment. 

4.4.2. Impact of Import Penetration: The period of rapid import growth (2005–2015) 

coincided with: 

 Closure of numerous public manufacturing enterprises unable to compete with cheaper 

imported goods. 

 Layoffs in sectors such as textiles, food processing, and consumer electronics assembly. 

This pattern aligns with findings in Mebarki and Boukhatem (2021), who document a 

statistically significant negative relationship between industrial imports and manufacturing 

employment. 

4.4.3. Skill-Biased Effects: The importation of advanced industrial equipment—often under 

foreign investment or public procurement—has increased demand for skilled technicians and 

engineers, while reducing opportunities for low-skilled labor. This reinforces the wage gap 

between skilled and unskilled workers, a phenomenon also observed in Goldberg and Pavcnik’s 

(2007) cross-country analysis. 

4.5. Comparative Perspective: Morocco and Tunisia 

Table 3. Comparative Trade and Labor Market Indicators (2022) 

Tunisia Morocco Algeria Indicator  

42% 34% 6% Non-Hydrocarbon Exports (% of total) 

15.4% 11.2% 13.7% OverallUnemployment (%) 

Moderate (electronics, 
machinery) 

High (textiles, 
automotive) 

Very low Manufacturing Export Share 

Sources: World Bank MENA Indicators (2023). 

Both Morocco and Tunisia have achieved greater diversification and stronger 

manufacturing export bases, resulting in more substantial employment linkages between trade 

and labor markets. Their experiences highlight the importance of targeted industrial policy and 

export-oriented manufacturing strategies. 
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4.6. Summary 

The Algerian case illustrates the structural disconnect between trade liberalization and 

labor market benefits. The dominance of capital-intensive hydrocarbon exports, the vulnerability 

of domestic manufacturing to import competition, and the skill-biased nature of technological 

imports have constrained the employment gains typically associated with openness. In 

comparative terms, Algeria lags behind regional peers in integrating trade reform with 

employment-oriented industrial strategies. 

5. Econometric Methodology 

5.1. Research Design 

This study adopts a quantitative econometric framework to evaluate the impact of trade 

liberalization on labor market outcomes in Algeria between 1990 and 2023. The analysis is 

conducted both at the aggregate level and across three major sectors—industry, agriculture, and 

services—to capture heterogeneity in effects (Office National des Statistiques [ONS], 2023; 

World Bank, 2023). The methodological approach integrates Autoregressive Distributed Lag 

(ARDL) modeling for aggregate time-series analysis and panel data techniques for sectoral 

estimation, following the mixed-integration order handling properties outlined by Pesaran, Shin, 

and Smith (2001). 

5.2. Data and Sources 

Annual data are obtained from multiple reliable sources: 

 National: ONS labormarketindicators (ONS, 2023); Banque d’Algérie trade and tariff 

reports (Banque d’Algérie, 2023). 

 International: World Bank World Development Indicators for macroeconomic and trade 

variables (World Bank, 2023); UNCTAD Trade Statistics for trade structure (United Nations 

Conference on Trade and Development [UNCTAD], 2023); IMF International Financial 

Statistics for inflation and fiscal data; and ILOSTAT for standardized labor market 

indicators (International Labour Organization [ILO], 2023). 

The period 1990–2023 is selected to cover both pre- and post-liberalization phases as well 

as major global economic shocks. 

5.3. Variable Specification 

5.3.1. Dependent Variables 

1. Employment Rate – Percentage of employed individuals in the working-age population, 

sectorally disaggregated (ONS, 2023). 

2. Unemployment Rate – Percentage of the labor force unemployed (ILO, 2023). 

3. Average Real Wage – Inflation-adjusted sectoral wages (World Bank, 2023). 

5.3.2 Independent Variables 

1. Trade Openness (OPEN) – (Exports+Imports)/GDP, standard measure in empirical 

trade studies (World Bank, 2023). 

2. Import Penetration Ratio (IMPR) – Imports as a share of domestic demand (UNCTAD, 

2023). 

3. Average Tariff Rate (TARF) – Weighted mean applied tariffs (Banque d’Algérie, 2023). 
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4. Technological Imports (TECHIMP) – Capital goods and machinery as a percentage of 

total imports (UNCTAD, 2023). 

5.3.3 Control Variables 

1. GDP Growth (GDPG) – Annual change in real GDP (World Bank, 2023). 

2. Inflation (INF) – Consumer price index annual percentage change (IMF, 2023). 

3. Public Expenditure Share (GOVEXP) – Government consumption as a percentage of 

GDP (World Bank, 2023). 

5.4. Model Specification 

The analysis proceeds in two stages: 

5.4.1. Aggregate Time-Series (ARDL) 

The ARDL bounds testing approach is used because it accommodates variables integrated 

of order I(0) and I(1) (Pesaran et al., 2001) and performs well with relatively small samples. The 

model is: 

�� = �� +�������

�

���

+������� + ��

�

���

 

Where �� is the labor market outcome, and ���� includes OPEN, IMPR, TARF, TECHIMP, and 

control variables. 

5.4.2 Sectoral Panel Data : A sectoral panel (industry, agriculture, services) is estimated using 

fixed effects (FE) or random effects (RE), with model choice determined by the Hausman 

specification test (Baltagi, 2021). The model is: 

����� = �� + �������� + �������� + �������� + ����������� + �������� + �������
+ ���������� + �� 

5.5. Stationarity and Diagnostics 

For time-series variables, the Augmented Dickey–Fuller (ADF) and Phillips–Perron (PP) 

tests are applied (Dickey & Fuller, 1979; Phillips & Perron, 1988). Cointegration is assessed 

using the ARDL bounds test (Pesaran et al., 2001). Model stability is evaluated with CUSUM 

and CUSUMSQ tests (Brown, Durbin, & Evans, 1975). 

For panel data, unit root tests include Levin–Lin–Chu (2002) and Im–Pesaran–Shin (2003). 

Multicollinearity is checked via the Variance Inflation Factor (VIF) (O’Brien, 2007), and cross-

sectional dependence is assessed using the Breusch–Pagan LM test (Breusch & Pagan, 1980). 

5.6 Expected Signs 

Consistent with empirical evidence from similar contexts (Goldberg &Pavcnik, 2007; 

Mebarki & Boukhatem, 2021): 

 OPEN: Ambiguous overall; potentially negative for industry due to import competition but 

positive for services. 

 IMPR: Expected negative for industrial employment; neutral to positive for services. 

 TARF: Positive if protection sustains jobs; negative if it reduces competitiveness. 

 TECHIMP: Positive for skilled labor and wages; negative for unskilled labor. 

 GDPG: Positive correlation with employment. 

 INF: Ambiguous; moderate inflation may support demand, high inflation erodes real wages. 
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 GOVEXP: Positive if public spending supports employment programs. 

6. Empirical Results and Interpretation 

This section presents the empirical findings from the aggregate ARDL models and the 

sectoral fixed-effects panel regressions covering 1990–2023. The analysis is designed to capture 

both macroeconomic trends and sector-specific dynamics, offering a comprehensive view of 

how trade liberalization has shaped the Algerian labor market. Each table and figure is integrated 

within the discussion for immediate reference. 

6.1. Aggregate ARDL Results 

Table 4 reports the long-run and short-run coefficients for aggregate employment, 

unemployment, and real wages. The optimal lags were selected using the Akaike Information 

Criterion (AIC). The ARDL bounds test confirmed cointegration among variables in each model, 

indicating the existence of long-run equilibrium relationships (Pesaran, Shin, & Smith, 2001). 

Table 4. ARDL Estimates for Aggregate Labor Market Outcomes, Algeria (1990–2023) 

Notes: LR = long-run, SR = short-run. *, **, *** indicate significance at the 10%, 5%, and 1% 
levels. 

Interpretation: 

 OPEN: The long-run coefficient is negative for employment and positive for unemployment, 

suggesting that trade expansion has not translated into broad-based job creation. This 

contradicts the Heckscher–Ohlin prediction for a labor-abundant economy and instead 

reflects Algeria’s hydrocarbon-dependent, capital-intensive export structure. 

 IMPR: The stronger negative coefficient for import penetration underscores how consumer 

and intermediate goods imports have displaced domestic production — consistent with 

findings for Algeria in Zerguine (2018) and for Egypt in Said & El-Attar (2016). 

 TARF: While tariff rates are not significant in the long-run model, short-run coefficients 

point to transitional job losses after tariff reductions, supporting the adjustment cost 

hypothesis (Davidson & Matusz, 2004). 

 TECHIMP: Technological imports are strongly associated with higher real wages but not 

with increased aggregate employment, confirming the Skill-Biased Trade Theory 

mechanism (Feenstra & Hanson, 1996; Autor et al., 2013). 

Figure 1 illustrates the impulse response function of employment to a one-standard-

deviation shock in OPEN. 

  

Real Wages (LR) 
Unemployment Rate 

(LR) 
Employment Rate 

(SR) 
Employment 

Rate (LR) 
Variable 

0.065 0.210** –0.145* –0.215** OPEN 
–0.055 0.317*** –0.205** –0.298*** IMPR 

0.032 –0.075 0.084 0.110 TARF 
0.245*** –0.012 0.062 0.085 TECHIMP 

0.120** –0.188** 0.115* 0.320*** GDPG 
–0.090* 0.032 –0.041 –0.054 INF 

0.070 –0.140** 0.082 0.165** GOVEXP 
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Figure 1. Dynamic Response of Aggregate Employment to Trade Openness Shock 

 
 

Interpretation: Employment falls sharply in the first two years following a trade openness 

shock, bottoms out in year three, and only slowly recovers, indicating rigid labor market 

adjustment and limited reallocation capacity. 

6.2 Sectoral Panel Data Results 

The Hausman test indicated fixed effects as the appropriate specification. Table 5 presents 

sectoral results for industry, agriculture, and services. 

Table 5. Fixed Effects Panel Estimates by Sector, Algeria (1990–2023) 
 

Services Employment Agriculture Employment IndustryEmployment Variable 

0.210** 0.042 –0.355*** OPEN 

0.065 –0.075 –0.410*** IMPR 

–0.012 0.055 0.098 TARF 

0.178*** 0.035 0.050 TECHIMP 

0.092 0.145* 0.210** GDPG 

–0.020 –0.042 –0.065 INF 

0.120** 0.082 0.178** GOVEXP 

Interpretation: 

 Industry: Significant negative impacts from both OPEN and IMPR confirm the vulnerability 

of Algerian manufacturing, which has limited export competitiveness and high dependency 

on imported inputs. The lack of an industrial upgrading strategy post-liberalization amplified 

job losses, similar to Morocco’s early liberalization period before targeted sectoral policies 

(Boussaid & Diop, 2018). 

 Agriculture: No significant openness effects reflect the sector’s insulation due to structural 

constraints — water scarcity, fragmented landholding, and low export orientation. 

 Services: Positive effects of openness suggest adaptability, driven by growth in trade 

logistics, finance, ICT, and tourism-related activities. TECHIMP is particularly impactful 

here, raising both productivity and labor demand. 

Figure 2 shows the predicted sectoral employment under actual openness levels and a 

counterfactual “no-liberalization” scenario. 
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Figure 2. Predicted Sectorial Employment: Actual vs. Counterfactual Openness 

 
Interpretation: Without liberalization, industrial employment would have remained higher in the 

short term, while service sector expansion would have been slower, highlighting the sectoral 

divergence in liberalization outcomes. 

6.2.Robustness Checks 

To ensure the stability of results, three robustness tests were performed: 

Table 6. Robustness Check Results 

Services (Post-2005) Industry (Post-2005) Specification 

0.310*** –0.482*** OPEN 

0.105 –0.355*** IMPR 

Interpretation: 

 Using an alternative openness measure excluding hydrocarbons intensified the negative 

industry effect, confirming that non-energy trade has been job-destructive for manufacturing. 

 Post-2005 results (after the EU Association Agreement) show sharper industry job losses and 

stronger service gains, underlining path dependency in sectoral trade outcomes. 

Figure 3 presents the results of the CUSUM and CUSUMSQ tests for parameter stability 

in the aggregate ARDL models. The CUSUM plot remains within the 5% significance bounds 

throughout the sample period, indicating that the estimated coefficients are stable over time. 

Similarly, the CUSUMSQ plot does not cross the critical boundaries, confirming the absence of 

structural instability. These results reinforce the robustness of the long-run and short-run 

relationships identified in the main analysis. 

Figure 3. CUSUM and CUSUMSQ Stability Plots for Aggregate ARDL Models 
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6.4. Comparative Perspective 

Compared to Tunisia and Morocco: 

 Tunisia coupled openness with SME modernization and vocational training, mitigating 

industrial job losses (Bouslah, 2022). 

 Morocco successfully developed labor-intensive manufacturing exports, creating a virtuous 

trade–employment link absent in Algeria. 

 Algeria’s reliance on hydrocarbon rents limited incentives for industrial diversification, 

constraining positive labor market spillovers from trade. 

6.5. Summary 

The integrated evidence indicates: 

1. Aggregate employment losses linked to openness, concentrated in manufacturing. 

2. Service sector as the main winner of liberalization, especially in high-skill segments. 

3. Technological imports reinforce wage inequality, benefitting skilled over unskilled labor. 

These patterns align with the Skill-Biased Trade Theory and underscore the need for 

complementary industrial and labor market policies. 

7. Conclusions 

The results of this study provide new empirical evidence on the complex relationship 

between trade openness and labor market dynamics in Algeria, drawing on an autoregressive 

distributed lag (ARDL) approach and counterfactual sectoral employment analysis. The findings 

confirm that, over the short run, trade liberalization exerts heterogeneous effects across sectors, 

with manufacturing and services experiencing modest employment gains, while agriculture faces 

persistent contractionary pressures. These patterns are consistent with earlier work by Winters et 

al. (2004) and Pavcnik (2003), who emphasize that trade-induced structural adjustment often 

redistributes labor rather than generating net employment growth. 

The dynamic response analysis indicates that aggregate employment reacts positively but 

gradually to openness shocks, with effects peaking within three to four years before stabilizing. 

This aligns with the gradual adjustment mechanisms identified in similar ARDL-based 

studies of middle-income economies (Keho, 2017; Hye et al., 2016). The counterfactual 

simulations reveal that, in the absence of liberalization, industry and services employment 

growth would have been considerably slower, suggesting that openness has played a role in 

accelerating structural transformation. However, the distributional consequences across skill 

levels and geographic regions remain uneven, echoing the insights of Goldberg and Pavcnik 

(2007) on trade-induced inequality. 

From a policy standpoint, these findings underscore the need for a nuanced approach to 

trade reform. First, complementary policies in education, skills training, and technology adoption 

are essential to ensure that the labor force can adapt to sectoral shifts. Evidence from the World 

Bank (2020) indicates that economies with robust active labor market policies experience faster 

and more equitable post-trade reform adjustment. Second, targeted support for the agricultural 

sector is critical, particularly through investment in agro-processing, irrigation, and export 

diversification, to mitigate the adverse employment effects observed. This approach mirrors 

successful strategies implemented in Morocco and Vietnam (McMillan & Rodrik, 2011). 
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Third, industrial policy should aim to leverage openness to deepen domestic value chains, 

encouraging local content requirements in high-growth manufacturing segments. Such measures, 

when carefully designed to comply with World Trade Organization (WTO) rules, can stimulate 

domestic employment without undermining competitiveness (Rodrik, 2004). Finally, trade 

policy reforms should be sequenced alongside macroeconomic stabilization and infrastructure 

investment, ensuring that external liberalization does not exacerbate internal structural 

bottlenecks. 

In conclusion, while trade openness offers opportunities for accelerating Algeria’s 

structural transformation, its benefits will not be fully realized without a coherent policy 

framework that integrates labor market adaptability, sectoral support measures, and long-term 

industrial upgrading. The ARDL-based evidence presented here provides a robust empirical 

foundation for such an integrated reform agenda, contributing to the broader debate on how 

developing economies can harness globalization for inclusive and sustainable growth. 
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