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Abstract: 

This study examines the structural transformation and sustainability performance of Algeria’s 

agricultural sector during the period 2000–2024, a phase marked by substantial public 

investment and a sectoral contribution to GDP averaging nearly 14%. Adopting a descriptive-

analytical methodology, the research relies on longitudinal data derived from official national 

and international databases to evaluate the extent to which agricultural policy frameworks 

align with sustainable development objectives. 

The findings reveal a significant structural paradox within the sector. Although aggregate 

agricultural output has experienced measurable expansion, the sector continues to exhibit 

pronounced volatility in annual value-added growth, persistent structural underinvestment, 

and a declining capacity to absorb labor. Agricultural employment fell from approximately 

21% to less than 10% of total national employment over the study period. In addition, 

agricultural and food exports remain weak, unstable, and marginal, consistently representing 

less than 2.5% of total national exports. 

The study argues that achieving genuine agricultural resilience and long-term resource 

sustainability requires a fundamental transformation of the prevailing development model. 

Such a transformation must integrate domestic Agri-Tech innovation ecosystems with high-

value international industrial partnerships capable of enhancing productivity, technological 

diffusion, and export competitiveness. Accordingly, the study recommends: (1) modernizing 

rural storage, transport, and logistics infrastructure to minimize post-harvest losses; (2) 

introducing targeted fiscal and financial incentives to accelerate the adoption of precision and 

climate-smart agricultural technologies; (3) expanding non-conventional water resource 

management systems, particularly desalination and wastewater reuse; and (4) reforming 

administrative, regulatory, and agricultural finance frameworks to attract foreign direct 

investment, especially in large-scale southern desert agriculture initiatives. 
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  :الملخص

، وهي مسخلت جميزث بحجم 0202–0222هره الدزاطت مظاز الخدىل الهُكلي وأداء الاطخدامت في القطاع الصزاعي الجصائسي خلال الفترة  جدىاول 

-%. وحعخمد الدزاطت على المىهج الىصفي42معخبر مً الاطدثمازاث العمىمُت وبلىغ مظاهمت القطاع في الىاجج المخلي الإحمالي ما ًقازب 

طدىاد للى بُاهاث شمىُت مظخمدة مً وىاعد بُاهاث ونىُت ودولُت زطمُت، هدد  جقُُم مدي اوججا  الظُاطاث الصزاعُت م  الخدلُلي، بال 

 .أهدا  الخىمُت المظخدامت

وجكشف الىخائج عً مفازوت هُكلُت واضخت داخل القطاع. فعلى السغم مً حججُل همى ملمىض في حجم الإهخاج الصزاعي الإحمالي، ل ًصال 

القطاع ٌعاوي مً جقلباث خادة في معدلث همى القُمت المضافت الصزاعُت، واطخمساز ضعف الاطدثماز الهُكلي، للى حاهب جساح  ودزجه على 

% مً لحمالي الدشغُل الىنني خلال فترة 42% للى أول مً 04اطدُعاب الُد العاملت، خُث اهخفضذ وظبت الدشغُل الصزاعي مً خىالي 

 .% مً لحمالي الصادزاث الىنىُت0.2قى الصادزاث الصزاعُت والغرائُت مددودة وغير مظخقسة، لذ لم جخجاوش مظاهمتدا الدزاطت. كما جب

ا في همىذج الخىمُت المعخمد، مً   حرزاٍ
ا

لت الأمد للمىازد ًخطلب جدىل وجخلص الدزاطت للى أن جدقُق مسوهت شزاعُت خقُقُت واطخدامت نىٍ

ص الإهخاحُت  خلال دمج مىظىماث الابخكاز الصزاعي الخكىىلىجي المخلُت م  شساكاث صىاعُت دولُت ذاث وُمت مضافت عالُت، بما ٌظهم في حعصٍ

فُت 4وهقل الخكىىلىحُا وجدظين القدزة الخىافظُت للصادزاث الصزاعُت. وبىاءا على ذلك، جىص ي الدزاطت بـ: ) ( جددًث البيُت الخدخُت السٍ

ً والىقل والخدم ( اعخماد خىافص مالُت وحبائُت مىحهت لدظسَ  جبني 0اث اللىحظدُت للخد مً خظائس ما بعد الخصاد؛ )الخاصت بالخخصٍ

ا؛ ) اُ ( جىطُ  أهظمت لدازة المىازد المائُت غير الخقلُدًت، خاصت جدلُت المُاه وإعادة اطخخدا  3جقىُاث الصزاعت الدوُقت والصزاعت الركُت مىاخ

ل الصزاعي هدد  حرب اطدثمازاث أحىبُت مباشسة ذاث حىدة عالُت، ( لصلاح الأ 2المُاه المعالجت؛ و) ت والخىظُمُت ومىظىماث الخمىٍ نس الإدازٍ

ت الكبري في الجىىب الجصائسي.  ل طُما في مشازَ  الصزاعت الصخساوٍ

 الخىمُت المظخدامت؛ الخكىىلىحُا الصزاعُت؛ الأمً الغرائي؛ الجصائس.الكلمات المفتاحية: 

 .Q01؛ Q18؛ O13؛ JEL:O55 ثصنيفات

1. Introduction. 

Sustainable agricultural development in Algeria has increasingly emerged as a strategic 

imperative, driven by profound structural transformations within the national economy and 

persistent volatility in global hydrocarbon markets. Since the early 2000s, particularly 

following the launch of the National Agricultural Development Plan (PNDA) in 2000, Algeria 

has pursued an ambitious institutional agenda aimed at revitalizing its agricultural sector and 

positioning it as a cornerstone of national food security and partial self-sufficiency. Over the 

past two decades, the sector has evolved from a predominantly subsistence-oriented system 

into a more dynamic macroeconomic component, contributing significantly to GDP and, in 

certain periods, surpassing the performance of key manufacturing and service subsectors. 

However, this quantitative expansion has been accompanied by mounting structural and 

environmental constraints that raise serious concerns regarding long-term sustainability. 

Accelerating climate change, acute water scarcity, progressive soil degradation, and continued 

dependence on imported technological inputs have collectively exposed deep vulnerabilities 

across the agricultural value chain. These interconnected challenges foreground a central 



Journal of Economic Sciences Institute   /  Vol 29 Num 01 Year 2026 Pages (325/339)  

327 
 

research question: how can Algeria reconcile the macroeconomic imperative of enhancing 

agricultural productivity with the ecological necessity of preserving finite natural resources, 

while simultaneously ensuring social equity across rural and desert regions? This question is 

framed within the classical three-pillar model of sustainable development, which emphasizes 

the balanced integration of economic efficiency, environmental sustainability, and social 

inclusion. 

In response to these structural pressures, the Agricultural Sector Roadmap 2020-2024 has 

introduced a renewed policy orientation aimed at accelerating structural transformation. This 

strategy prioritizes the development of high-yield desert agriculture, the integration of digital 

and precision farming technologies, and the mobilization of both domestic and foreign 

investment at scale. In parallel, public policy has increasingly recognized innovation-driven 

Agri-Tech startups as key actors in driving modernization, productivity gains, and systemic 

efficiency improvements. Against this background, the present study examines the 

evolutionary trajectory of Algeria’s agricultural sector from 2000 to 2024. It evaluates the 

extent to which national agricultural policies align with internationally recognized 

sustainability frameworks, with particular attention to the emerging role of technological 

innovation and global strategic partnerships as catalysts for a more resilient and resource-

efficient agricultural system. 

1.1. Problem Statement.  

Despite substantial public capital injections and successive waves of regulatory reform since 

2000, Algeria’s agricultural sector continues to exhibit persistent structural and environmental 

rigidities that constrain its long-term performance. In this context, the central research 

question of this study is formulated as follows: 

To what extent do macroeconomic and sectoral indicators reflect genuine sustainable 

agricultural development in Algeria over the period 2000–2024, and what are the principal 

structural, environmental, and institutional constraints that hinder the achievement of long-

term sustainability within the sector? 

1.2. Research Objectives 

The primary objective of this study is to critically assess the sustainability trajectory of 

Algeria’s agricultural sector. To achieve this overarching aim, the study pursues the following 

specific objectives: 

 To analyze longitudinal trends in key sustainable agriculture indicators in Algeria 

between 2000 and 2024, with particular emphasis on macroeconomic performance, 

value-added generation, and labor market dynamics.  

 To identify and evaluate the environmental, economic, and institutional constraints 

contributing to structural volatility and limiting qualitative sectoral growth.  
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 To examine the role of digital transformation and the Agri-Tech startup ecosystem in 

modernizing agricultural practices, particularly within the policy framework of the 

2020–2024 strategic planning cycle.  

1.3. Methodology 

This study adopts a descriptive-analytical research design to assess the state of sustainable 

agriculture in Algeria over a 24 years period (2000–2024). The descriptive component 

establishes an empirical baseline of sectoral evolution through the analysis of key 

macroeconomic indicators, including GDP contribution, value-added shares, employment 

structure, and agrifood export performance. 

The analytical component complements this by interpreting observed trends in relation to 

evolving institutional frameworks, environmental pressures, and policy shifts. To ensure 

robustness and empirical validity, the study relies on secondary data obtained from 

authoritative sources, including the World Bank, the Food and Agriculture Organization 

(FAO), and the Algerian Ministry of Agriculture and Rural Development. 

1.4. Research Plan and Hypotheses 

1.4.1. Research Framework and Plan 

The study is organized around a multi-phase analytical framework designed to examine the 

determinants, performance dynamics, and structural constraints of sustainable agriculture in 

Algeria. It conceptualizes the interaction between public policy interventions, environmental 

and economic shocks, and technological innovation (including Agri-Tech startups and 

international strategic partnerships) over a 24 years horizon. 

The empirical analysis is structured into three sequential phases: (1) the period 2000–2010, 

which examines the macroeconomic and institutional foundations established under the 

National Agricultural Development Plan (PNDA); (2) the period 2011–2020, which analyzes 

structural volatility, labor market transformation, and sectoral resilience to climatic and 

policy-related pressures; and (3) the period 2021–2024, which evaluates the transition toward 

a technology-driven agricultural model centered on Agri-Tech development, desert agriculture 

expansion, and foreign direct investment  integration. 

1.4.2. Research Hypotheses.  

To address the central research question in a structured and empirically testable manner, the 

study formulates four core hypotheses grounded in the economic, environmental, and 

technological dimensions of agricultural sustainability: 

H1: Agricultural value-added remains unstable despite public investment, due to climatic and 

environmental constraints. 
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H2: Agricultural growth is increasingly disconnected from employment due to mechanization 

and rural–urban migration. 

H3: Higher agricultural production has not improved export competitiveness, as agrifood 

exports remain marginal. 

H4: Agri-Tech innovation and international partnerships are key drivers of agricultural 

transformation, especially in desert agriculture. 

2. Theoretical Framework  

This chapter develops the conceptual foundation of sustainable agricultural development by 

integrating sustainability theory, socio-ecological systems approaches, and contemporary 

literature on agricultural transformation. It aims to establish a comprehensive analytical 

framework explaining the interaction between environmental, economic, institutional, and 

technological factors in shaping agricultural sustainability. 

2.1 Concept of Sustainable Development 

The concept of sustainable development was formally defined by the World Commission on 

Environment and Development as development that ―meets the needs of the present without 

compromising the ability of future generations to meet their own needs‖ (WCED,1987, p. 43). 

This definition established intergenerational equity as a central principle, emphasizing the 

need to balance present economic expansion with the preservation of long-term natural and 

social resources. Despite its global influence, scholars have noted the broad and variable 

interpretation of the concept of ―needs‖ across different societies and historical contexts. 

Accordingly, sustainable development represents an integrated framework based on balancing 

economic growth, social equity, and environmental protection. Its effectiveness depends on 

the interaction between economic, institutional, environmental, social, and technological 

dimensions. Sustainable agriculture is structured around three core pillars: the economic 

dimension, which promotes growth and structural development; the environmental dimension, 

which focuses on the sustainable management of natural resources; and the social dimension, 

which seeks to ensure equity, poverty reduction, and access to essential public services 

(Hajjam & Tari, 2020, pp. 127–131). 

2.2 Concept of Sustainable Agricultural Development  

Sustainable agricultural development refers to agricultural systems that ensure long-term 

productivity while integrating environmental protection, economic viability, and social equity. 

The FAO defines it as the conservation of land, water, and genetic resources while 

maintaining economic and social sustainability (Food and Agriculture Organization, 2013, p. 

5). Similarly, Pretty (2007) emphasizes farming approaches that promote biodiversity, 

preserve soil fertility, and reduce dependence on external synthetic inputs (Pretty, 2007, p. 

447). 
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Thus, sustainable agriculture integrates: 

 Productivity (food security)  

 Environmental protection (resource conservation)  

 Social well-being (rural livelihoods)  

2.3 Systemic Dimensions and Operational Metrics  

To operationalize sustainable agriculture as an empirical concept, this study applies a 

multidimensional framework derived from the Food and Agriculture Organization (FAO, 2025, p. 

11). Instead of focusing only on production output, the approach relies on integrated sustainability 

indicators encompassing economic, environmental, nutritional, social, and institutional 

dimensions. The main analytical dimensions and their corresponding indicators are presented in 

Table 1. These dimensions can be summarized as follows: 

Table (1): Dimensions of Sustainable Agricultural Development 

Pillar Description 

Economic Focuses on productivity, income generation, efficiency, and long-term 

economic viability of the agricultural sector. 

Environmental Concerns the sustainable management of natural resources, including soil, 

water, biodiversity, and ecosystem preservation. 

Social Addresses equity, rural livelihoods, poverty reduction, food security, and 

access to essential services. 

Nutritional Emphasizes food quality, dietary diversity, and improved nutritional outcomes 

for populations. 

Institutional Relates to governance quality, policy frameworks, institutional capacity, and 

regulatory effectiveness in the agricultural sector. 

Source: Food and Agriculture Organisation (FAO, 2025) 

2.4 Strategic Objectives of Sustainable Agricultural Development 

Sustainable agricultural development aims to balance long-term productivity with 

environmental stewardship, economic resilience, and social equity for present and future 

generations. 

Its core objectives include: 
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 Sustainable Productivity: Securing global food safety and nutrition without depleting 

finite natural resources (Arslan et al., 2024, p. 18). 

 Ecological Protection: Supporting vital natural processes, specifically soil regeneration 

and nutrient cycling (Zain et al., 2024, p. 5). 

 Economic Viability: Mitigating financial risks and ensuring long-term stability for 

farmers, particularly smallholders (Von et al., 2023, p. 48). 

 Climate & Market Resilience: Maximizing resource-use efficiency to help agricultural 

systems withstand climate shifts and market volatility (Lee & Romero, 2023, p. 94). 

 Socioeconomic Development: Driving rural growth and poverty reduction to generate 

employment and lower inequality. 

2.5 Theoretical Architecture: Core Pillars of Sustainable Food Systems 

Sustainable agricultural development is based on an integrated system of interdependent 

pillars that ensure long-term productivity, resilience, and adaptability of food systems. These 

dimensions collectively balance food security with environmental sustainability. 

The framework includes environmental sustainability, economic viability, social equity, 

technological innovation, and institutional governance. Environmental sustainability focuses 

on ecosystem preservation and resource restoration (Arslan et al., 2024, p. 14), while 

economic viability emphasizes circular bioeconomy approaches that enhance efficiency and 

profitability (von Lampe et al., 2023, p. 42). Social equity promotes inclusive development 

and fair access to food systems (IFAD, 2021, p. 28). Technological innovation enhances 

productivity through climate-smart tools and digital agriculture (Liu & Qiang, 2023, p. 115), 

and institutional governance ensures policy coherence and alignment with climate objectives 

(Lee & Romero, 2023, p. 86). 

Together, these pillars reinforce systemic resilience and enable agricultural systems to better 

respond to environmental and socio-economic shocks (Wong et al., 2022, p. 55). 

2.6 The Concept and Dimensions of Food Security 

Food security emerged as a critical global issue in the 1970s, particularly in response to the 

world food crisis, which exposed the inability of many countries to ensure a stable and 

adequate food supply for their populations. At that time, the discussion was largely centered 

on food availability at national and global scales, an approach strongly emphasized during the 

1974 World Food Conference. 

However, this supply-focused perspective was gradually reconsidered as it became evident 

that increased food production alone was insufficient to eliminate hunger and malnutrition. 

Scholars and policymakers began to recognize that food insecurity was also shaped by 

socioeconomic factors, particularly unequal access to food, poverty, and disparities in income 
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and resources. This evolution broadened the understanding of food security into a more 

complex and multidimensional framework (FAO, 2024). 

In contemporary discourse, food security is closely aligned with global sustainability agendas, 

especially Sustainable Development Goal 2 (SDG 2), which aims to eradicate hunger, achieve 

food security and improved nutrition, and promote sustainable agricultural systems by 2030 

(Guiné et al., 2021, p. 3). 

According to the Food and Agriculture Organization (FAO, 1996), food security is achieved 

when all individuals, at all times, have physical, social, and economic access to sufficient, 

safe, and nutritious food that meets their dietary needs for a healthy and active life. This 

definition is commonly structured around four interdependent dimensions: food availability, 

referring to adequate supply; food access, relating to the ability of individuals to obtain food; 

food utilization, concerning the proper biological use of food for nutrition; and stability, 

which ensures consistent access to food over time (World Bank, 2024). 

3. Empirical Evaluation of Algeria’s Agricultural Indicators (2000–2024) 

3.1. Sectoral Contribution to Gross Domestic Product (GDP) 

The trajectory of agriculture’s contribution to Algeria’s Gross Domestic Product (GDP) over 

the period 2000–2024 reflects a structurally evolving sector influenced by shifting public 

policies, climatic variability, and broader macroeconomic reorientation toward diversification. 

As illustrated in Table 2, the sector experienced a period of relative stagnation and fluctuation 

in the early 2000s, followed by a clear structural upward shift from the mid-2010s onward. 

Table (2) Agriculture Value Added as a Share of GDP (%) : 

Years 2001 2002 2003 2004 2005 2006 

% 8,89 8,41 8,46 7,72 6,56 6,37 

Years 2007 2008 2009 2010 2011 2012 

% 6,33 5,55 8,01 7,53 7,08 8,03 

Years 2013 2014 2015 2016 2017 2018 

% 9,12 9,41 10,53 11,07 11,03 11,24 

Years 2019 2020 2021 2022 2023 2024 

% 11,48 12,83 11,24 10,65 13,37 13,96 

Source: Author’s calculations based on World Bank Development Indicators (2025). 
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The evolution of Algeria’s agricultural GDP share between 2001 and 2024 reveals a clear 

long-term upward trajectory, though marked by periodic fluctuations. In the first phase (2001–

2010), the indicator declined to its lowest levels, reflecting structural and economic 

constraints that weighed on sectoral performance. The second phase (2011–2020) was 

characterized by recovery and steady improvement, with the average rising above 10%, 

signaling gradual progress in agricultural productivity and the impact of supportive policies. 

The most recent period (2021–2024) demonstrates accelerated growth, achieving the highest 

average of 12.31%, despite minor variations. Overall, the trend points to a progressive 

strengthening of the sector, moving from instability toward more resilient and consistent 

growth. 

3.2. Agriculture Value-Added Dynamics 

Despite the upward trend in aggregate output, the agricultural sector exhibits pronounced 

instability in annual value-added growth rates, highlighting its sensitivity to environmental 

shocks and structural constraints. As shown in Table 3, growth performance is highly 

irregular, alternating between periods of rapid expansion and contraction. 

Table (3) Annual Growth of Agricultural Value Added (%) : 

Years 2001 2002 2003 2004 2005 2006 

% 12,8 0,9 11,7 3,7 2,9 8,7 

Years 2007 2008 2009 2010 2011 2012 

 % 2,1 -3,4 23,5 6,3 9,7 9,7 

Years 2013 2014 2015 2016 2017 2018 

% 12 3,1 7 1,6 -4 3,3 

Years 2019 2020 2021 2022 2023 2024 

% 2,6 2,8 -2,2 5,2 3 5,3 

Source: Author’s calculations based on World Bank Development Indicators (2025). 

This volatility indicates that while the sector has expanded in scale, it has not achieved 

structural stabilization. Growth remains episodic and highly dependent on climatic conditions, 

reinforcing the absence of resilient long-term productivity mechanisms. 

3.3 Employment and Labor Allocation Trends 

The agricultural sector’s share of total national employment demonstrates a persistent 

downward structural trend, reflecting broader economic transformation and ongoing rural-to-

urban migration. As shown in Table 4, the sector’s labor absorption capacity has declined 

significantly over the study period. 
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Table (4) Agricultural Employment Share (%) : 

Years 2001 2002 2003 2004 2005 2006 

% 21,72 21,75 21,72 21,34 19,65 18 

Years 2007 2008 2009 2010 2011 2012 

% 16,37 14,93 13,34 12 10,77 10,35 

Years 2013 2014 2015 2016 2017 2018 

% 9,93 9,35 8,85 8,54 10,16 10,11 

Years 2019 2020 2021 2022 2023 2024 

% 10,01 10,47 10,28 10,17 9,85 9,66 

Source: Author’s calculations based on World Bank Development Indicators (2025). 

The evolution of agriculture’s contribution to employment in Algeria over 2001–2024 reveals 

a clear and sustained downward trend. In the early 2000s, the sector accounted for over 21% 

of total employment, highlighting its key role in rural labor absorption. Between 2007 and 

2012, this share declined steadily, driven by structural economic change, rural-to-urban 

migration, and increasing mechanization in agricultural production. From 2013 onwards, the 

employment share stabilized at around 10%, with limited fluctuations and no significant 

recovery. Overall, the findings indicate a marked reduction in agriculture’s relative 

employment importance, reflecting a broader structural shift in labor allocation across the 

economy. 

3.4 Performance of Food Products within the Export Framework 

The performance of food products within Algeria’s non-hydrocarbon export structure between 

2010 and 2023 is characterized by marked volatility and an overall weakening trend. The 

share reached a peak of 38.5% in 2013, followed by a sustained decline over the subsequent 

decade, falling to a low of 4.5% in 2022 before partially recovering to 8.5% in 2023. As 

illustrated in Figure (1), these fluctuations highlight the fragility of the agrifood export base 

and underscore the need for structural and strategic policy interventions to enhance its 

competitiveness within the non-oil export framework. 
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Figure (1): Food Exports as a Share of Non-Hydrocarbon Exports (2010–2023) 

 

Source: Author’s calculations based onWorld Bank Development Indicators (2025). 

During the same period, food exports as a proportion of total national exports remained 

marginal, consistently below 2.5%, despite a temporary increase in 2020 that was not 

sustained in subsequent years. This pattern confirms the limited integration of the agrifood 

sector into Algeria’s broader export structure and its weak diversification capacity relative to 

other export sectors, as shown in Figure (2). 

Figure (2): Food Exports (% of Total Exports) (2010–2023). 

 

Source: Author’s calculations based on World Bank Development Indicators (2025). 

Overall, these patterns highlight a persistent structural weakness in export diversification and 

limited international competitiveness of the agrifood sector. 

3.5 The Emerging Ecosystem of Agri-Tech Startups and Strategic Alliances 

In response to structural constraints and environmental pressures, Algeria has progressively 

initiated a transition toward technology-driven agricultural modernization, supported by 

emerging Agri-Tech ecosystems and strategic international partnerships. 
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3.5.1 Agri-Tech Ecosystem 

A growing network of domestic startups is contributing to agricultural modernization through 

digital innovation tailored to arid and semi-arid : 

 FARM Ai: Deploys drones and artificial intelligence for automated crop monitoring 

and early disease detection, enhancing precision in input application and yield 

protection.  

 Nabatik: Provides a mobile-based diagnostic platform using image recognition to 

identify plant diseases and deliver localized agronomic recommendations.  

 AkT-FARMS: Utilizes satellite imagery and drone data to generate high-resolution soil 

and crop maps, enabling precision irrigation and fertilization strategies.  

3.5.2 International Strategic Alliances 

Parallel to domestic innovation, Algeria has strengthened its agricultural modernization 

strategy through international cooperation aimed at technology transfer and large-scale agro-

industrial development : 

 Algerian–Italian Cooperation: The Bonifiche Ferraresi initiative integrates land 

reclamation with precision agriculture and advanced irrigation systems in southern 

regions.  

 Algerian–American Partnerships: Joint ventures focus on large-scale cereal and feed 

production supported by modern storage, fertilization, and mechanization systems.  

 Algerian–Turkish Cooperation: Development of integrated agro-industrial value 

chains and processing infrastructure in southern provinces such as Adrar.  

 Algerian–Qatari Partnership: The Baladna Algeria project in Adrar enhances domestic 

dairy production capacity and supports import substitution. 

4. Economic Interpretation and Discussion of Results 

The empirical evidence over the 2000–2024 period reveals a structurally heterogeneous and 

persistently volatile agricultural system shaped by macroeconomic distortions, climatic 

vulnerability, labor market shifts, and emerging technological transformation. 

4.1 GDP–Value Added Divergence 

A clear structural paradox emerges between the rising share of agriculture in GDP and the 

instability of its value-added performance. This divergence is mainly driven by hydrocarbon-

cycle effects that distort relative sectoral composition, alongside continued exposure to 

climatic shocks linked to limited irrigation capacity. These combined dynamics confirm 

Hypothesis 1 (H1). 
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4.2 Labor Reallocation Dynamics 

The decline in agricultural employment from 21.72% to 9.66% reflects a significant structural 

transformation. However, labor has primarily shifted toward low-productivity services and 

public-sector employment rather than industrial development. This pattern is reinforced by 

mechanization and public wage incentives, which reduce agricultural labor demand while 

increasing urban pull factors, thereby supporting Hypothesis 2 (H2). 

4.3 Export Marginality 

Agrifood exports remain structurally weak, accounting for less than 2.5% of total exports. 

This limited performance is explained by high production and logistics costs, fragmented 

supply chains, and weak compliance with international quality standards. These constraints 

significantly undermine international competitiveness, confirming Hypothesis 3 (H3). 

4.4 Technological Leapfrogging 

Recent trends indicate an emerging process of technological leapfrogging driven by Agri-

Tech startups and foreign direct investment. The integration of digital technologies—such as 

artificial intelligence, satellite monitoring, and precision irrigation—directly into traditional 

farming systems enables the sector to bypass intermediate stages of modernization. In 

parallel, vertically integrated agro-industrial investments improve scale efficiency, reduce 

costs, and enhance value-added retention, thereby supporting Hypothesis 4 (H4). 

5. Conclusion and Recommendations 

A longitudinal evaluation of Algeria’s agricultural sector from 2000 to 2024 reveals a 

significant evolution in national policy frameworks aimed at promoting sustainability. 

Although the sector's contribution to GDP indicates clear quantitative growth, a persistent gap 

remains between strategic policy design and its practical efficiency on the ground. To bridge 

this gap and accelerate the transition toward a resilient, knowledge-based agricultural model, 

the following targeted policy recommendations are proposed: 

a. Infrastructure and Supply Chain Modernization 

 Develop regional cold-chain systems and automated storage facilities located near 

key production zones to reduce post-harvest losses and improve logistical 

efficiency.  

 Strengthen rural transport infrastructure to better integrate remote production areas 

with urban wholesale and distribution markets, thereby reducing structural 

bottlenecks in supply chains.  

b. Acceleration of Digital Transformation and Technology Adoption 
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 Implement targeted financial incentives, including innovation grants and fiscal 

exemptions, to accelerate the diffusion of precision agriculture technologies 

among small-scale producers.  

 Reinforce agricultural extension systems through specialized training programs 

focused on the use of digital tools for soil management, crop monitoring, and 

productivity optimization.  

c. Sustainable Water Resource Management 

 Expand the deployment of climate-resilient irrigation technologies, such as 

automated drip systems and IoT-based soil moisture monitoring, to enhance water-

use efficiency.  

 Increase investment in non-conventional water resources, including solar-powered 

desalination of brackish water and wastewater reuse systems, particularly in arid 

and semi-arid regions.  

d. Financial Access and Investment Facilitation 

 Simplify agricultural credit mechanisms through flexible, state-backed guarantee 

schemes tailored to the needs of smallholders and Agri-Tech enterprises.  

 Establish an enabling investment framework to attract foreign direct investment, 

with a focus on technology transfer, seed innovation, and integrated agro-industrial 

development projects in southern regions.  
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