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Abstract :  
This study examines how the digitalization of agricultural services can 

address productivity, sustainability, and social inclusion challenges in rural areas 

of Algeria. It adopts an analytical and descriptive approach based on a review of 

relevant literature and an assessment of digital technologies used in agriculture, 

including information platforms, mobile applications, satellite monitoring 

systems, artificial intelligence, and data management tools. The results indicate 

that digitalization can improve agricultural performance, efficiency, and 

resilience despite technological, financial, human, and institutional constraints. 

The study highlights the importance of strengthening public policies, promoting 

public–private partnerships, enhancing digital training, and supporting AgriTech 

start-ups to ensure an inclusive and sustainable digital transformation of 

agriculture in Algeria. 

Keywords: Agricultural Digitalization, Rural Productivity, Sustainability, 

AgriTech, Algeria. 
Jel Classification Codes :  Q16, Q18, O33, O55. 
Introduction 

Agriculture has historically constituted the vital foundation of rural 

Algeria, serving simultaneously as a source of livelihood, employment, and 

social stability. It represents far more than a mere economic activity; it is a 

pillar of territorial cohesion and a fundamental driver of sustainable 
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development at the national level (Bessaoud et al., 2019). However, this 

strategic sector is currently undergoing profound transformations and facing 

structural constraints that limit its full potential. Climate variability, 

increasing water scarcity, low levels of mechanization, and limited access to 

agricultural inputs and financial resources hinder rural farms from achieving 

productivity and resilience levels consistent with the requirements of modern 

development (Moulay et al., 2021; FAO, 2022). 

In this context of transformation and uncertainty, digitalization is 

progressively emerging as a key lever for innovation and adaptation. The 

integration of digital technologies into the agricultural sector — including 

data collection systems, smart resource management tools, and technical 

information dissemination platforms — opens new perspectives for 

enhancing both performance and sustainability within production systems (El 

Bilali & Allahyari, 2018; Aubert et al., 2012). These technologies strengthen 

decision-making processes, optimize yields, and promote improved 

governance of rural territories (World Bank, 2020). 

Nevertheless, beyond technological promises, the critical question 

concerns their actual capacity to transform agricultural practices and 

effectively respond to the needs of rural communities. To what extent can 

these innovations reconcile productivity, sustainability, and social inclusion 

within the Algerian context? This paper seeks to address this central question 

by analyzing the conditions necessary for the emergence of a smarter, more 

connected, and environmentally and socially responsible agricultural system. 

Accordingly, this contribution aims to establish the conceptual and 

contextual foundations of agricultural development in rural areas by 

examining the economic and social role of agriculture, the structural 

constraints that hinder its evolution, and the growing importance of 

sustainability as a guiding framework for rethinking the future of rural 

Algeria. 

This paper contributes to the existing literature in several ways. First, 

it contextualizes the debate on digital agriculture within the specific socio-

economic and institutional environment of rural Algeria. Second, it proposes 

an integrated analytical framework linking digitalization, agricultural 

productivity, environmental sustainability, and rural social inclusion. Third, 

it identifies the main technological, financial, and institutional constraints that 

hinder the diffusion of digital agricultural services in Algeria and outlines 

strategic policy directions to support a more inclusive and sustainable digital 

transformation of the agricultural sector 
1- Context and Foundations of Agricultural Development in Rural Areas 

1.1 Overview of the Role of Agriculture in Algeria’s Rural Economy 

The agricultural sector occupies a strategic position within the 

Algerian economy, not only as a cornerstone of national food security but also 
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as a driver of local development and social cohesion in rural areas. It plays a 

crucial role in reducing regional disparities and promoting territorial 

sustainability (Bessaoud et al., 2019; FAO, 2022). 

In a context characterized by dependence on food imports and the 

increasing challenges posed by climate change, agriculture remains a key 

vector of economic diversification, employment generation, and social 

stability (Moulay et al., 2021; World Bank, 2020). 
1.1.1 Economic and Social Weight of the Agricultural Sector 

Agriculture makes a significant contribution to Gross Domestic 

Product (GDP) and constitutes a major source of employment in rural areas. 

According to estimates from the Ministry of Agriculture and Rural 

Development (MADR, 2023), the sector accounts for approximately 12–13% 

of national GDP while employing nearly one quarter of the active labor force. 

These figures confirm the structuring role of agriculture within the national 

economy, particularly in low-industrialized regions where it remains the 

primary engine of economic activity and resilience in the face of economic 

and climatic shocks (Benabdeli et al., 2020; FAO, 2022). 

Furthermore, the development of local agri-food value chains and the 

valorization of agricultural production offer promising prospects for 

strengthening food sovereignty and reducing the country’s vulnerability to 

external supply shocks (Mekki, 2025). 

Table 1. Economic and Social Weight of the Agricultural Sector 

Key Indicators of the Agricultural Sector Estimated Value 

Contribution of agriculture to national GDP 12.3% 

Share of labor force employed in agriculture 22% 

Rural population rate 26.7% 

Share of agricultural products in total exports < 3% 

Utilised Agricultural Area (UAA) 8.5 million hectares 

Number of registered agricultural holdings 1.3 million 
Source: Compiled by the authors based on MADR data (2023). 

These figures indicate that agriculture remains the primary pillar of 

the rural economy, particularly in the High Plateaus and the rapidly 

developing Saharan regions. 
1.1.2 Contribution to Food Security and Territorial Stability 

Beyond its economic contribution, agriculture plays a fundamental 

role in ensuring national food security and maintaining the stability of rural 

territories. It guarantees the supply of staple food products (cereals, 

vegetables, milk, red and white meat) and contributes to reducing regional 

disparities. 

The development of strategic value chains — including cereals, fruit 

arboriculture, olive cultivation, and livestock production — generates non-

relocatable employment opportunities and supports rural household incomes. 
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Table 2. Evolution of Production in Major Agricultural Subsectors in Algeria 
(2010–2023) 

Major Subsectors (2023) 
Estimated Annual 

Production 

Growth 2010–

2023 

Cereals (wheat and barley) 4.2 million tons +15% 

Potatoes 5.3 million tons +40% 

Dates (Southern Algeria) 1.2 million tons +65% 

Pulses (lentils, chickpeas) 170,000 tons +20% 

Red meat 450,000 tons +12% 

Raw milk 3.7 billion liters +25% 
Source: Compiled by the authors based on MADR data (2023). 

These data reflect a gradual improvement in national agricultural 

output. Nevertheless, dependence on food imports — particularly cereals and 

powdered milk — remains substantial. Agriculture therefore contributes to 

mitigating external vulnerabilities while strengthening the economic 

resilience of rural areas. 
1.1.3 Agriculture as a Lever for Social Inclusion and Local 
Development 

In many regions, particularly in the South and the High Plateaus, 

agricultural and para-agricultural activities constitute the primary source of 

employment and income generation. 

Family farming, rural cooperatives, and women-led micro-

entrepreneurial initiatives actively contribute to combating rural poverty and 

promoting social inclusion (FAO, 2021; Mogues & Dohrn, 2021). 

Table 3. Agriculture as a Driver of Local Development 

Social Indicators Related to Rural Agriculture (Algeria, 

2023) 

Estimated Value 

Agricultural employment rate in rural areas 45% 

Share of women in agricultural activities 27% 

Number of registered agricultural cooperatives 5,800 

Rural poverty rate (estimate) 13.5% 

Young workers (<35 years) engaged in agriculture 18% 
Source: Compiled by the authors based on MADR data (2023). 

These figures illustrate the structuring role of the agricultural sector in 

maintaining the rural social fabric. However, rural youth remain insufficiently 

integrated into modern value chains due to limited access to training, 

financing, and land. In this context, digitalization can play a transformative 

role by facilitating access to information, training, and new economic 

opportunities. 
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1.2 Structural Challenges of Agricultural Development in Algeria 

Despite its central role in the rural economy, the Algerian agricultural 

sector continues to face persistent structural constraints that limit its 

efficiency and long-term sustainability. These challenges include low farm 

productivity, high dependence on climatic conditions, and limited access to 

financing, inputs, and innovation. 

Such constraints hinder sectoral modernization and increase the 

vulnerability of rural households, thereby making the implementation of 

appropriate digital and institutional solutions increasingly urgent. 
1.3 Low Agricultural Productivity 

Agricultural productivity in Algeria remains below regional and 

international standards. Several factors contribute to this gap, including land 

fragmentation, low mechanization levels, traditional farming practices, and a 

misalignment between agronomic research outputs and farmers’ practical 

needs. 

Table 4. Agricultural Productivity Indicators in Algeria (2023) 

Productivity Indicators Algeria 
MENA Regional 

Average 

Wheat yield (quintals/ha) 18.5 27.0 

Barley yield (quintals/ha) 15.2 24.1 

Milk yield (liters/cow/year) 2,100 3,500 

Average farm size 6.5 ha 12.3 ha 

Mechanization level (tractors 

per 1,000 ha UAA) 
12 28 

Source: Compiled by the authors based on MADR data (2023). 

The productivity gap reflects insufficient dissemination of modern 

technologies, inadequate training, and limited access to efficient agricultural 

advisory services. This highlights the importance of introducing digital 

decision-support tools capable of optimizing input management, water use, 

and crop planning. 
1.4 Increased Dependence on Climatic Conditions and Pressure on 
Natural Resources 

Algerian agriculture remains highly dependent on rainfall patterns, 

characterized by strong interannual variability and an intensification of 

drought episodes over the past two decades. 

Limited mobilizable water resources, soil degradation, and 

desertification directly threaten the sustainability of the agricultural model. 

Table 5: Analysis of Climatic and Environmental Indicators 

Main Climatic and 

Environmental Indicators 

Estimated Value 

(2023) 
Observation 

Average annual rainfall 240 mm/year Highly variable across regions 
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Irrigation dependency rate 11% of cultivated 

land 

Concentrated in northern perimeters 

Share of agriculture in total water 

consumption 
63% 

Resource under significant stress 

Area affected by desertification > 20 million ha Steppe and Saharan zones 

Estimated annual loss of fertile soil 0.3% Due to erosion and salinization 
Source: Compiled by the authors based on MADR data (2023). 

These figures reflect the ecological vulnerability of the Algerian 

agricultural model, which must now adapt to increasing water scarcity and 

growing climatic variability. The digitalization of agricultural practices—

such as soil moisture sensors, real-time climate forecasting, and smart 

irrigation management represents a promising pathway toward greater 

environmental resilience. 
1.5 Limited Access to Finance, Inputs, and Logistics 

Restricted access to agricultural credit and quality inputs (certified 

seeds, fertilizers, machinery) constitutes a major constraint for farmers, 

particularly small family-based holdings. 

Financial institutions remain reluctant to lend to the agricultural 

sector, which is often perceived as high-risk and weakly solvent. 

Table 6: Analysis of Agricultural Resources and Inputs in Algeria 

Access to Agricultural Resources and Inputs (2023) Estimated 

Value 

Access rate to agricultural credit (all farms) 18% 

Banking rate among farmers 35% 

Proportion of farms using certified seeds 41% 

Share of irrigated production (excluding large-scale 

schemes) 
9% 

Average cost of a tractor (million DZD) 5.2 
Source: Compiled by the authors based on MADR data (2023). 

This situation can be explained by the weakness of tailored 

microcredit schemes, the absence of effective agricultural insurance 

mechanisms, and the high cost of equipment. 

Furthermore, agricultural logistics and distribution chains remain 

weakly integrated, exacerbating post-harvest losses and reducing farm 

profitability. 
1.6 Weak Institutional Integration and Limited Applied Research 

The agricultural system suffers from insufficient inter-institutional 

coordination among ministries, public agencies, research institutes, and 

professional organizations. 

Agronomic research outcomes are rarely transferred to field-level 

practices, and agricultural extension services remain under-resourced. 
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Table 7: Institutional and Agricultural R&D Indicators 

Institutional and Agricultural R&D 

Indicators 

Estimated Value 

(2023) 

Technical supervision rate (agents per 1,000 

farms) 
3.5 

Agricultural R&D budget as % of GDP 0.07% 

Number of active agricultural technical institutes 9 

Share of research projects transferred to practice < 25% 

Operational digital agricultural platforms 2 (pilot projects) 
Source: Compiled by the authors based on MADR data (2023). 

This limited knowledge transfer constrains the dissemination of 

technical and digital innovations that are essential for enhancing productivity 

and long-term sustainability. 

1.7 Sustainability as an Imperative: Food Security, Natural Resource 
Preservation, and Social Inclusion 

In a context characterized by demographic growth, mounting pressure 

on natural resources, and the intensification of climate change effects, 

sustainability has become a strategic imperative for Algerian agriculture. 

The objective is no longer merely to increase output, but to produce 

more efficiently and responsibly, reconciling economic performance, social 

equity, and ecological preservation. 

Sustainability thus becomes the guiding principle of a renewed 

agricultural model capable of ensuring national food security while protecting 

rural ecosystems and fostering social inclusion within local communities. 

• Food Security as a National Priority 

Food security remains a strategic objective for Algeria, which 

continues to rely heavily on imports of staple products. Sustainable 

agriculture aims to strengthen national self-reliance through improved yields, 

crop diversification, and the valorization of local production. 

It also requires better value chain organization in order to reduce 

losses and enhance traceability. 

In this context, digitalization constitutes a key lever by enabling data 

collection and analysis, yield forecasting, and more efficient resource 

management. 

• Preservation of Natural Resources 

Algerian agriculture operates within a fragile environment 

characterized by water scarcity, climatic variability, and soil degradation. 

Sustainability requires rational resource management through water-efficient 

irrigation systems, wastewater recycling, and the adoption of agroecological 

practices. 
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The use of digital technologies—such as sensors, satellite monitoring, 

and climate modeling—helps optimize water consumption and mitigate the 

environmental impact of intensive farming. 

Natural resource preservation therefore constitutes a central pillar of 

sectoral resilience in the face of climate-related challenges. 

• Social Inclusion and Territorial Equity 

Agricultural sustainability also entails a strong social dimension. 

Rural development must promote the inclusion of smallholders, youth, and 

women, who remain marginalized within formal economic circuits. 

Access to land, finance, training, and information is essential to ensure 

equitable participation. 

Digital tools offer new opportunities for learning, networking, and 

market access, thereby democratizing agricultural knowledge and fostering a 

more inclusive and participatory agricultural system. 
2. Digitalization in the Agricultural Sector: Concepts and Practices 

2.1 Definition of the Digitalization of Agricultural Services 

The digitalization of agricultural services refers to the integration of 

digital technologies into all activities related to agricultural production, 

marketing, and farm management. It goes beyond the mere use of 

technological tools and represents a profound structural transformation of the 

sector, introducing new organizational models, information management 

systems, and value creation mechanisms. 

In this sense, digitalization not only enhances agricultural productivity 

and sustainability but also strengthens the social and economic inclusion of 

rural communities. It contributes to reducing information asymmetries, 

optimizing the use of natural resources, and connecting farmers to markets, 

financial institutions, and technical support services. 
2.2 Areas of Application of Agricultural Digitalization 

Digitalization in the agricultural sector is not limited to the 

introduction of technological tools; rather, it constitutes a systemic 

transformation of production, management, and marketing processes. Its 

practical applications cover a broad spectrum, ranging from information 

dissemination and crop monitoring to access to finance and product 

commercialization. 

These digital innovations redefine traditional farming practices and 

pave the way for a more connected, efficient, and inclusive agriculture, 

adapted to the realities of rural Algeria. 

• Information Services: One of the major contributions of 

digitalization lies in the dissemination of reliable, real-time 

information to farmers. Mobile applications and online platforms 

now provide weather forecasts, climate risk alerts, and data on input 

and agricultural product prices. These tools support improved 
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decision-making and reduce uncertainties associated with 

agricultural activities. 

• Crop Monitoring and Management through Sensors, Drones, 

and Satellites: Remote sensing technologies and the Internet of 

Things (IoT) provide precise monitoring solutions for agricultural 

plots. Sensors measure soil moisture, temperature, and crop 

conditions, while drones and satellites deliver aerial imagery to 

detect plant diseases, optimize irrigation, and assess yields. This 

“precision agriculture” approach enables more rational resource 

management and significantly enhances productivity. 

• Access to Finance and Microcredit through Digital Platforms: 

Digitalization also creates new opportunities in agricultural finance. 

Digital platforms facilitate smallholders’ access to microcredit, 

insurance products, and tailored banking services. By reducing 

transaction costs and expanding the data base related to farmers’ 

creditworthiness, these innovative financial tools promote economic 

inclusion and productive investment in rural areas. 

• Agricultural E-commerce and Digital Short Supply Chains: The 

development of agricultural e-commerce and digital short supply 

chains represents a major lever for improving producers’ market 

access. Online platforms directly connect farmers with consumers, 

cooperatives, or distributors, thereby reducing the role of 

intermediaries. This model enhances producers’ remuneration, 

increases price transparency, and encourages local consumption. 

2.3 Successful Integration of Digital Agriculture: Analysis of 
International Experiences 

Digital agriculture has become a strategic component of agricultural 

modernization worldwide. It is not confined to the introduction of 

technological tools but forms part of a comprehensive transformation of 

production models, commercialization channels, and agricultural governance 

systems. 

Several international experiences illustrate how digitalization can 

address multiple challenges: inclusion of smallholders, optimization of 

natural resources, productivity enhancement, and integration into global 

markets. 
2.3.1 International Case Studies 

• India 
In India, where more than 65% of the population lives in rural areas, 

digitalization has helped reduce information access inequalities between 

smallholders and large-scale farmers. The e-Choupal initiative, developed by 

ITC Limited, directly connects farmers to platforms providing reliable data 

on market prices, weather forecasts, and appropriate cultivation techniques. 



 

 

 
 

 Review  MECAS                                                                                                                     V° 22/  N°1 June 2026 

249 
 

The use of SMS services, mobile applications, and community digital 

centers has transformed agricultural decision-making processes, enabling 

farmers to reduce dependence on intermediaries and optimize their incomes. 

The Indian case illustrates the capacity of digital tools to act as a lever 

for rural empowerment and the democratization of agricultural knowledge. 

• Kenya 
Kenya successfully combined digitalization with financial inclusion 

through the expansion of M-Pesa, a mobile payment system that has become 

essential in rural areas. This system not only secures agricultural transactions 

but also enables access to microcredit for financing seeds, inputs, and 

equipment. 

Complementary applications such as iCow provide livestock farmers 

with personalized advice on reproduction, feeding, and animal health. 

The Kenyan case demonstrates that digitalization can extend beyond 

technological modernization to become a tool for rural poverty reduction, 

enhancing economic autonomy and resilience to climate-related shocks. 

• The Netherlands 
The Netherlands represents a global benchmark in precision 

agriculture. Despite its limited land area, the country has become the world’s 

second-largest agricultural exporter by leveraging the synergy between 

technological innovation, scientific research, and digitalization. 

Dutch farms widely integrate connected sensors, drones, agricultural 

robots, and smart greenhouses, enabling fine-tuned management of irrigation, 

fertilization, and phytosanitary control. 

The Dutch experience shows that digitalization can serve as a driver 

of international competitiveness while simultaneously reducing agriculture’s 

ecological footprint through optimized input use. 

• Brazil 
Brazil, an agricultural powerhouse, has invested heavily in big data 

and satellite technologies to strengthen sustainable crop management. 

Programs such as AgroSatélite enable real-time monitoring of large 

plantations (soybean, coffee, sugarcane), while also contributing to efforts 

against illegal deforestation. 

These digital tools facilitate strategic harvest planning, yield 

assessment, and environmental traceability required by international markets. 

The Brazilian model illustrates how digitalization can reconcile 

economic performance with ecological requirements in a context marked by 

tensions between agricultural expansion and biodiversity conservation. 

• China 
In China, agricultural digitalization is structured around two main 

pillars: artificial intelligence (AI) and e-commerce platforms. 
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On the one hand, AI is used for crop and livestock monitoring through 

sensor networks and robotic systems capable of detecting diseases, nutrient 

deficiencies, or irrigation needs. 

On the other hand, initiatives such as Rural Taobao (Alibaba) directly 

connect farmers to urban consumers, reducing intermediaries and expanding 

market access. 

This technological combination addresses China’s dual objective: 

ensuring national food security while narrowing the socio-economic gap 

between urban and rural areas. 

2.3.2 Comparative Analysis and Lessons for Algeria 

The examination of these international experiences highlights several 

key insights: 

• Emerging countries such as India and Kenya demonstrate that low-

cost and accessible solutions (SMS services, mobile banking, simple 

applications) can profoundly transform smallholders’ livelihoods. 

• Advanced economies such as the Netherlands and China show that 

the integration of cutting-edge technologies (AI, IoT, precision 

agriculture) is a powerful driver of global competitiveness and 

sustainability. 

• Brazil illustrates the potential of digital technologies to address 

environmental challenges while consolidating strategic agricultural 

value chains. 

For Algeria, adapting these models requires a hybrid strategy: 

• On the one hand, promoting accessible and inclusive digital 

solutions for smallholders (information systems, credit access, 

agricultural e-commerce); 

• On the other hand, progressively experimenting with precision 

technologies in selected strategic sectors (cereals, dates, olive 

cultivation) to enhance productivity and sustainability. 

Thus, digitalization should not be viewed merely as a modernization 

instrument, but as a structural transformation vector capable of strengthening 

the resilience of the Algerian agricultural sector in the face of climatic, 

economic, and demographic challenges. 

 

3. Opportunities of Digitalization for Productivity and Sustainability 
3.1 Enhancing Agricultural Productivity 

Digitalization represents a major lever for increasing agricultural 

productivity. Precision agriculture technologies—such as sensors, drones, 
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and integrated farm management systems—enable the optimization of input 

use and the reduction of waste, thereby improving yields and product quality 

(Wolfert et al., 2017; Rose & Chilvers, 2018). 

The digitalization of agricultural value chains also contributes to 

reducing post-harvest losses through improved planning, coordination, and 

logistics management (Klerkx et al., 2019). 

However, the widespread adoption of these innovations remains 

constrained by high equipment costs, land fragmentation, and insufficient 

rural infrastructure. This underscores the need to promote collective, scalable, 

and context-adapted solutions tailored to farmers’ structural realities 

(Trendov, Varas & Zeng, 2019). 
3.2 Contribution to Environmental Sustainability 

Agricultural digitalization supports environmental sustainability by 

optimizing the use of natural resources. Smart irrigation systems and early 

disease detection tools enable more rational water and input management, 

thereby reducing soil degradation and groundwater contamination (Shirsath 

et al., 2021). 

Nevertheless, the limited local adaptation of technologies, insufficient 

technical skills, and the absence of adequate economic incentives hinder their 

broader diffusion. This highlights the importance of targeted public policies, 

technical support mechanisms, and structured training programs to ensure 

effective and sustainable adoption (FAO, 2022). 
3.3 Social Inclusion and Strengthening of Rural Human Capital 

Digitalization promotes social inclusion by improving smallholders’, 

youth’s, and rural women’s access to information, training, and markets 

(Basso & Antle, 2020). In doing so, it enhances their autonomy and decision-

making capacities. 

Yet, persistent inequalities in connectivity, digital illiteracy, and 

socio-cultural constraints continue to limit inclusive participation (Nakasone, 

Torero & Minten, 2014). Therefore, digitalization strategies must integrate 

mechanisms specifically designed for vulnerable groups, incorporating 

simplified pedagogical formats that foster learning, empowerment, and active 

engagement. 
3.4 Potential for Investment Attraction and Entrepreneurial 
Innovation 

Digitalization stimulates investment and innovation within the 

agricultural sector by fostering the emergence of a dynamic AgriTech 

ecosystem driven by start-ups, digital platforms, and intelligent logistics 

solutions (Rejeb, Keogh & Zailani, 2022). These initiatives generate 

employment, encourage youth entrepreneurship, and enhance the 

attractiveness of rural territories. 

However, the development of such an ecosystem remains constrained 

by limited access to finance, the absence of a clear regulatory framework, and 

inadequate basic infrastructure. The implementation of fiscal incentives, 
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specialized incubators, and structured public–private partnerships therefore 

appears essential to position digitalization as a sustainable driver of economic 

diversification (Trendov et al., 2019). 

 
4. Challenges and Limitations of Agricultural Service Digitalization in Algeria 

4.1 Technological Constraints: Limited Connectivity and Inadequate 
Digital Infrastructure 

The first major limitation lies in the insufficiency of basic 

technological infrastructure. In many rural areas, internet connectivity 

remains weak, unstable, or entirely absent due to limited network coverage 

and insufficient investment in telecommunications infrastructure. 

This territorial digital divide prevents farmers from accessing 

agricultural data platforms, online advisory applications, and climate or 

phytosanitary early-warning systems. Furthermore, the high cost of digital 

equipment (smartphones, sensors, drones, agricultural GPS systems, etc.) 

restricts its diffusion among small-scale farms. 

In sum, digitalization cannot be fully effective without a solid 

technological foundation supported by proactive public policies aimed at 

expanding rural digital infrastructure. 
4.2 Financial and Organizational Constraints: High Costs and Lack of 
Adequate Support Mechanisms 

The digital transformation of the agricultural sector requires 

substantial financial resources for equipment acquisition, software 

development, system maintenance, and capacity building. However, the 

majority of Algerian farms are small-scale operations with limited financial 

capacity. 

The absence of tailored financing mechanisms—such as innovation-

oriented agricultural credit schemes, targeted subsidies, and structured 

public–private partnerships—constitutes a major barrier. In addition, weak 

institutional coordination among key stakeholders (ministries, public 

agencies, research institutes, AgriTech start-ups) reduces policy coherence 

and often leads to fragmented initiatives, duplication of efforts, or 

unsustainable pilot projects. 

Consequently, issues related to organizational governance and the 

structuring of agricultural digital value chains remain central to the success 

of digitalization efforts. 
4.3 Human and Cultural Barriers: Low Digital Literacy and 
Resistance to Change 

Beyond technical and financial constraints, digitalization faces 

significant human challenges. Digital literacy levels remain relatively low in 

rural areas, particularly among older smallholders who are less familiar with 

mobile technologies and digital interfaces. 
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This situation often results in resistance to change, frequently rooted 

in mistrust toward tools perceived as complex, impersonal, or poorly adapted 

to local realities. 

The lack of structured training and personalized support further 

widens this gap. The success of agricultural digital transformation therefore 

depends on awareness-raising initiatives, continuous training programs, and 

digital mediation mechanisms capable of integrating farmers into an inclusive 

digital ecosystem. 
4.4 Insufficient Governance and Regulatory Framework 

Finally, the digitalization of agricultural services in Algeria suffers 

from an underdeveloped governance framework. The absence of a coherent 

national strategy for digital agriculture, aligned with the country’s broader 

digital transformation agenda, limits the visibility, coordination, and 

scalability of initiatives. 

Moreover, the regulation of agricultural data—regarding collection, 

sharing, protection, and data sovereignty—remains insufficiently defined, 

despite the strategic value of such data for planning and sustainable resource 

management. 

The lack of clear technical standards and well-defined public–private 

partnership frameworks further under mines project sustainability. 

Strengthened governance—based on intersectoral coordination, 

strategic planning, and regulatory clarity is therefore essential to embed 

agricultural digitalization within a long-term framework of sustainability and 

territorial equity. 
5. Strategies and Levers for Accelerating Agricultural Digitalization in Algeria 

In light of the structural and institutional constraints that continue to 

hinder the adoption of digital technologies in the agricultural sector, Algeria 

must move from a logic of experimentation to one of structured, large-scale 

deployment. The objective is no longer merely to promote isolated initiatives, 

but to establish a sustainable, inclusive, and territorially balanced agricultural 

digital ecosystem. 

Several key levers appear decisive in this transition: strong state 

commitment, strategic public–private partnerships, the enhancement of rural 

digital skills, the development of national digital infrastructure, and the 

stimulation of locally grounded innovation. 
5.1 The Role of the State and Public Policies in Promoting Digital 
Agriculture 

The State occupies a central position in steering the agricultural digital 

transition. Its role extends beyond infrastructure financing to include strategic 

planning, regulatory oversight, and the creation of an enabling environment 

for innovation. 

A coherent public policy framework for agricultural digitalization 

should be embedded within the broader national digital transformation 

strategy, ensuring coordination among the ministries responsible for 
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Agriculture, Telecommunications, Higher Education, and Start-ups. Policy 

instruments such as national action plans, fiscal incentives, and targeted 

subsidies for the adoption of digital tools can contribute to reducing territorial 

disparities and strengthening sectoral competitiveness. 

The State must also ensure agricultural data sovereignty by 

establishing a clear regulatory framework governing data collection, sharing, 

and protection. 
5.2 Public–Private Partnerships and Support for AgriTech Start-ups 

Accelerating agricultural digitalization requires stronger synergies 

between public and private actors. Public–private partnerships (PPPs) enable 

resource pooling, experimentation with innovative solutions, and the 

economic sustainability of digital projects. 

AgriTech start-ups play a pivotal role in this ecosystem, innovating in 

areas such as satellite-based crop monitoring, smart irrigation systems, 

producer–consumer digital platforms, and traceability applications. 

To enhance their contribution, the State can establish specialized 

digital agriculture incubators, facilitate access to financing mechanisms 

(innovation funds, venture capital, technological microcredit), and encourage 

collaboration among universities, research institutes, and emerging 

technology firms. 

Such partnerships should be grounded in territorial co-creation 

approaches, actively involving farmers in the design and testing phases of 

digital solutions. 
5.3 Integrating Digital Training into Agricultural Programs 

Human capital development is a fundamental condition for a 

successful digital transition. This requires the integration of digital training 

modules into agronomy curricula, agricultural technical institutes, and 

extension programs. These modules should address both foundational 

competencies (digital tool usage, data management) and advanced skills 

(precision agriculture, data analytics, artificial intelligence applications in 

agriculture). 

Rural vocational training centers and chambers of agriculture can also 

play a critical role by ensuring continuous professional development for 

farmers. 

Such an approach aims to build a shared digital culture, thereby 

reducing technological disparities across generations and territories. 
5.4 Development of National Platforms for Agricultural Information 
Dissemination 

The establishment of national digital platforms represents a strategic 

lever to enhance information flows, improve decision-making, and increase 

productivity. 

These platforms can centralize and disseminate essential data, 

including: 

• Weather and climate forecasts; 
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• Market prices for agricultural products; 

• Technical advice on cultivation practices, irrigation, and disease 

control; 

• Financing and commercialization opportunities. 

To ensure broad adoption, these platforms should be accessible, user-

friendly, and multilingual (Arabic, Tamazight, and French), thereby 

facilitating their appropriation by diverse rural stakeholders. 

Simultaneously, networking regional agricultural information systems 

would contribute to consolidating a national agricultural intelligence system 

capable of supporting strategic planning and policy monitoring. 
5.5 Encouraging Innovation and Investment in Context-Adapted 
Digital Solutions 

The success of agricultural digitalization will depend on the country’s 

ability to foster locally contextualized innovation. Rather than replicating 

foreign models, Algeria must design solutions tailored to its specific agro-

climatic, social, and economic conditions. 

This requires: 

• Stimulating applied research through partnerships with universities 

and technical institutes; 

• Promoting digital rural entrepreneurship; 

• Strengthening access to innovation financing through dedicated 

AgriTech funds; 

• Encouraging a culture of experimentation and systematic evaluation 

of pilot projects. 

At the same time, investment in sustainable technologies—such as 

renewable energy systems, resource-efficient sensors, and smart irrigation 

technologies—will enable the reconciliation of economic efficiency and 

environmental sustainability. 

The acceleration of agricultural digitalization in Algeria thus rests on 

a systemic approach structured around five complementary levers: 

• Strong political commitment and coherent public policies; 

• Dynamic public–private partnerships fostering innovation; 

• A digitally skilled and supported rural human capital base; 

• National digital infrastructure ensuring equitable access to 

information; 

• Endogenous and sustainable innovation adapted to the realities of 

rural Algeria. 

By combining these levers, Algeria can transform agricultural 

digitalization into a genuine driver of resilience, sustainability, and food 

sovereignty. 
Conclusion: 

Agricultural digitalization has emerged as a strategic lever to address 

the structural challenges facing the sector in Algeria, characterized by low 

productivity, climate vulnerability, and limitations in existing information 
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systems. Although it offers considerable potential, its deployment remains 

constrained by technological, financial, and institutional barriers, as well as 

by the limited capacity of rural human capital. 

Overcoming these obstacles requires an integrated vision that 

combines technological innovation, social inclusion, and environmental 

sustainability. This entails the implementation of a coherent national strategy, 

the establishment of a collaborative public–private ecosystem, sustained 

investment in digital training and applied research, and the development of 

inclusive digital infrastructure. 

In the long term, digitalization has the potential to profoundly 

transform rural Algeria by strengthening food security, competitiveness, and 

sectoral sustainability—provided that it is supported by participatory and 

equitable territorial governance. 
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