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nations and North African regions through an Algerian case study and specific examples that 

reflect agriculture's critical role and environmental and water challenges under climate change 

conditions. The paper shows how government policies together with research institutions and 

international organizations support this transformation. The study demonstrates that 

agricultural innovation leads to sustainable agricultural development which supports food 

security. The Algerian state demonstrates its strategy of modern agricultural technology 

adoption through international partnerships with foreign experts. 
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 : ملخص
تحدشددا التنميدة الزرا يددة  فدي والت نولوجيدا الحديةدةإلد  تدددديح تحلشدم  دامم ومتعمددا لددور الابت ددار  الورقددة البحةيدةتهددف ذد ه 
أبددرا الابت ددارال والتدنيدال المسددتخدمة فددي الزراعدة الحديةددة، ويحلددم مسداذمتها فددي تحدشددا   وعليددس تددشتح اتدتعرا  المسدتدامة

لمعوقدال التدي تواجدس تبندي ذد ه التدنيدال، ياسدة فدي تدياقال الددو  الناميدة التحدديال وا  تدتدر  ابدراأذداف الاتتدامة. كما  
وأمةلدة واقييدة رًدرلأا يذميدة الزراعدة والتحدديال البشليدة والمائيددة الجزائددر  حالدة  ةومنداطا مةدم  دما  إفري،يدا، مد  عدر  دراتد

دور السياتال الحكومية  ًهارتتال  اإضافة . في ظم التغشرال المنايية وتييا منها ال  تامشن غ ائي  امم   الخاسة بها
وعل  ضددولذلف فلدددد توسددلا الدراتددة الدد  اف الابت ددار فددي والمؤتسددال البحةيددة والمنًمددال الدوليددة فددي دعددح ذدد ا التحددو ،.

ويًهددر ذدد ا جليددا مددن يددج  اتددتراتيجية  المجددا  الزراعددي يحدددا تنميددة مسددتدامة ارا يددة ممددا يسدداذح فددي تحدشددا امددن غدد ائي.
ئرية في تبني التدنيال الحديةة واتتخدامها في المجا  الزراعي وياسة باعتمادذا عل  التعاوف الددولي والخبدرال الدولة الجزا
 الاجنشبة.

 
  حديةة ،امن غ ائي.اراعة . ؛تنمية ارا ية مستدامة ؛الحديةة  الت نولوجيا ؛الابت ار  الكلمات المفتاحية:
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 11. INTRODUCTION 

Modern agricultural systems together with food distribution networks require 

fundamental changes because they encounter multiple rising difficulties. The United 

Nations predicts that the world population will achieve 10 billion by 2050 while 

showing steady growth. The rising population creates more food requirements even 

though hundreds of millions of people remain hungry and malnourished. The 

agricultural resources of land and water experience rising pressure while undergoing 

continuous deterioration. Climate change creates significant challenges for agriculture 

through its impact on production stability and its threat to sustainable agricultural 

ecosystems. 

The combined challenges demonstrate an immediate requirement for implementing a 

new method which provides food and nutritional security for present and future 

populations while being environmentally sustainable and economically viable and 

socially equitable. 

 

The agricultural sector requires innovation and technology as fundamental tools which 

will drive the necessary transformation. Modern technologies together with innovative 

solutions provide substantial opportunities to boost resource utilization efficiency and 

agricultural productivity and climate change adaptation capabilities and rural 

community livelihood support. The implementation of sound scientific data supports 

innovation to achieve sustainable and viable benefits. 

 Based on what has been mentioned, the problem posed here is:  

What is the importance of innovation and modern technology for achieving 

sustainable agricultural development in algeria ? 

 

 

2. Theoretical Concepts on Sustainable Agricultural Development, Innovation, 

and Agricultural Technology  

2.1 Sustainable Agricultural Development - SAD 

The concept of Sustainable Agricultural Development stems from the broader concept of 

Sustainable Development, which is generally viewed as "development that meets the needs of 

the present without compromising the ability of future generations to meet their own needs." 

This classical definition, popularized by the Brundtland Report, primarily focuses on the 

conservation of resources, especially environmental resources, for future generations 

The Food and Agriculture Organization of the United Nations (FAO) adopted and 

developed this concept to suit the agricultural context, defining Sustainable 

Agricultural Development as: (almerja, 2025) "The management and conservation of 

the natural resource base and the orientation of technological and institutional change 

in such a manner as to ensure the attainment and continued satisfaction of human 

needs for present and future generations. Such sustainable development (in the 

agriculture, forestry and fisheries sectors) conserves land, water, plant and animal 
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genetic resources, is environmentally non-degrading, technically appropriate, 

economically viable and socially acceptable. 

FAO's vision is embodied in a world where food is nutritious and accessible to 

everyone, and where natural resources are managed in a way that maintains ecosystem 

functions to support present and future human needs (.fao., 2025). 

It is clear from the FAO definition that Sustainable Agricultural Development goes 

beyond mere environmental conservation to include multiple, integrated dimensions: 

(al-zirāʻīyah, 2025) 

• Environmental Dimension: Represents the cornerstone of sustainability, 

focusing on conserving the natural resources essential for agricultural 

production, including agricultural land and preventing its degradation and 

desertification, water resources, rationalizing their use and protecting them 

from pollution, and plant and animal genetic resources and biodiversity. It also 

includes protecting ecosystem functions, adapting to the impacts of climate 

change and mitigating its causes (such as greenhouse gas emissions), and 

reducing pollution resulting from agricultural practices. 

• Economic Dimension: Emphasizes the necessity for agricultural systems to be 

productive, efficient, and capable of achieving inclusive economic growth. This 

includes increasing agricultural productivity and the efficiency of resource use, 

improving the income of farmers and agricultural workers, and providing them 

with a decent standard of living. The technologies and practices adopted must 

also be economically viable and competitive in the markets. 

• Social Dimension: Focuses on achieving justice and well-being for rural 

communities and future generations. This includes ensuring food security and 

good nutrition for all, providing decent and sustainable job opportunities in the 

agricultural sector, and empowering people and communities, especially 

marginalized groups such as smallholder farmers, women, and youth, to access 

resources, services, and participate in decision-making. It also includes 

preserving the social and cultural fabric in rural areas and ensuring an equitable 

distribution of development gains. (openknowledge, 2025) 

The evolution of the concept of sustainable development from an initial environmental 

focus to this multi-dimensional framework adopted by organizations like FAO reflects 

a deeper understanding of the requirements for true sustainability. Technologies and 

innovations cannot be considered "sustainable" simply because they are 

environmentally sound; they must also be economically viable and socially acceptable 

and capable of meeting people's needs without causing harm. 

According to FAO, Sustainable Agricultural Development is based on fundamental 

principles including intergenerational equity in the distribution of benefits, resilience 

or the ability of the agricultural system to maintain its productivity in the face of 

external shocks, and efficiency in the use of natural resources. FAO has also identified 

five broader principles for achieving its vision for sustainable food and agriculture: (1) 

Increase productivity, efficiency, and value addition, (2) Protect and enhance natural 
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resources, (3) Improve livelihoods and foster inclusive growth, (4) Enhance the 

resilience of people, communities, and ecosystems, and (5) Adapt governance 

mechanisms to meet new challenges. (bayer.com, 2025) 

It is crucial to emphasize that these dimensions and principles are interconnected and 

intertwined, and sustainability cannot be achieved by focusing on one aspect alone. 

Economic growth must be compatible with the environment's capacity and preserve it, 

and technological solutions must consider their social and economic impacts. 

2.2. Agricultural Innovation 

Agricultural innovation is defined as the process of developing and applying new 

ideas, methods, technologies, processes, and organizational models with the aim of 

improving agricultural production, increasing efficiency, and enhancing sustainability. 

Innovation is not limited to technological inventions only but includes any positive and 

new change introduced into the agricultural system. This can include improving 

existing agricultural technologies, developing new crop varieties with desired traits, 

using advanced farming systems (such as organic farming or conservation agriculture), 

integrating modern technology such as artificial intelligence and data analysis into 

agricultural operations, or finding creative solutions to address emerging challenges 

such as climate change or new pests. (eulumelzeraa., https://eulumelzeraa.com, 2025) 

The importance of agricultural innovation lies in its role as a key driver of progress in 

the sector. It is essential for increasing productivity and improving the quality of 

agricultural products, enhancing the efficient use of scarce resources, and achieving 

environmental, economic, and social sustainability. Innovation also plays a crucial role 

in helping agriculture adapt to major challenges such as climate change and ensuring 

food security for the growing global population. Furthermore, innovation can support 

farmers by providing them with new tools and knowledge to improve the management 

of their farms and increase their income. Innovation is not limited to improving current 

approaches but opens up entirely new horizons and ways of producing food and fiber. 

The modern understanding of agricultural innovation has moved beyond the traditional 

linear model that assumes the flow of technology from research laboratories through 

extension services to farmers. Instead, the focus is now on the concept of "Agricultural 

Innovation Systems (AIS)." This approach recognizes that innovation is a complex 

social and interactive process involving a wide network of actors, including farmers 

themselves, researchers, extension institutions, the private sector (input suppliers, food 

processors), non-governmental organizations, and policymakers. The strength of an 

innovation system lies not only in the strength of each individual actor but more 

significantly in the strength of interactions, linkages, and knowledge exchange among 

them. This approach also emphasizes the importance of integrating diverse knowledge 

sources, including farmers' traditional and local knowledge, which is often rich in 

solutions adapted to local contexts and is economically and environmentally viable. 

Some studies indicate that farmers themselves can be key drivers of innovation in their 

environments. This shift in understanding means that policies supporting innovation 

should not be limited to funding research and development but should also focus on 
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building networks, facilitating dialogue and coordination, promoting mutual learning 

among all actors, and empowering farmers to participate effectively in the innovation 

process. (/woogarden, 2025) 

The development of agricultural innovation stands as a vital factor which enhances 

productivity levels while ensuring sustainability and enabling better adaptation to 

climate change and resource scarcity challenges. The assessment of agricultural 

innovation effectiveness requires measurement of. The indicators consist of 

quantitative and qualitative measures which evaluate economic and environmental and 

social aspects. 

The effectiveness of agricultural innovation is measured through: 

 ✅ Increased productivity and profitability (financial indicators). 

 ✅ Improved environmental sustainability (resource reduction, soil protection). 

 ✅ Positive social impact (farmer welfare, food quality).  

The indicators need to be adjusted according to: 

        The type of innovation (technical, administrative, biological).  

        The local context (climate, soil, culture). 

2.3. Agricultural Technology (AgriTech) 

Agricultural technology, or "AgriTech," refers to the application of tools, techniques, 

systems, and scientific knowledge in the agricultural sector with the aim of improving 

various aspects of production, management, and agricultural practices. It encompasses 

a wide spectrum of tools and methods, ranging from improved machinery and 

agricultural equipment, through modern irrigation techniques, to advanced 

technologies such as biotechnology, information and communication technologies, 

artificial intelligence, and robotics. (eulumelzeraa., https://eulumelzeraa.com, 2025) 

Agricultural technology primarily aims to increase the efficiency of agricultural 

operations and resource use, improve crop and livestock productivity, and enhance the 

environmental, economic, and social sustainability of agricultural systems. It is also 

used to address pressing challenges such as water scarcity, climate change, and pests 

and diseases, and to support farmers in making better decisions and improving their 

livelihoods. (- United Nations Economic Commission for Africa, 2023) 

Agricultural technology is closely linked to agricultural innovation. Technology is 

often a product of the innovation process, and at the same time, technology is a key 

enabler for many innovations in modern agriculture. Innovation can be non-

technological (such as developing a new farming practice or an innovative business 

model), but the application of modern technologies is often necessary to achieve 

significant leaps in efficiency, productivity, and sustainability. 

3. Prominent Innovations and Technologies Used in Modern Sustainable 

Agriculture 

3.1. Precision Agriculture 

Precision agriculture is a management approach based on technology to collect and 

analyze spatial and temporal data with the aim of improving decisions related to the 
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management of agricultural inputs and enhancing productivity while reducing 

environmental impact. Instead of managing a field as a single homogenous unit, 

precision agriculture allows farmers to understand the variability within the field and 

apply inputs (such as water, fertilizers, pesticides, and seeds) at the right amount in the 

right place at the right time. 

Precision agriculture relies on a set of integrated technological tools, including: (al-

mustadāmah-2020-2030  ،2025 )  

• Global Positioning System (GPS): For accurate positioning within the field, 

mapping crops and soil, and guiding agricultural machinery. 

• Sensors: For measuring various variables such as soil moisture, temperature, 

nutrient levels, plant health, etc., whether installed in the field or mounted on 

machinery or drones. 

• Drones: Used for aerial monitoring of fields, capturing high-resolution images, 

creating detailed maps, assessing crop health, detecting pests and diseases, and 

even precisely spraying pesticides or fertilizers in some cases. 

• Satellite Imagery: Provides a wide-area view of fields and helps monitor crop 

growth, assess their health, and identify areas of water stress or nutrient 

deficiency over large areas. 

• Geographic Information Systems (GIS): Used to store, analyze, and display 

spatial geographic data collected from various sources, and to create detailed 

field maps that aid in decision-making. 

• Variable Rate Technology (VRT): Allows agricultural machinery (such as 

sprayers and fertilizer applicators) to automatically apply varying amounts of 

inputs in different areas of the field based on pre-defined maps and data. 

3.2 Agricultural Biotechnology 

Agricultural biotechnology is defined as a range of tools and techniques that use living 

organisms (such as plants, animals, and microorganisms) or parts thereof or biological 

processes to develop or modify agricultural products or improve agricultural processes. 

Key tools and techniques in this field include: (Munaẓẓamat al-Aghdhiyah wa-al-zirāʻah 

wa-al-Bank al-Islāmī  lil-Tanmiyah wa-al-ṣundūq al-dawlī  lil-Tanmiyah al-zirāʻīyah -  ،2025)  

• Genetic Engineering & GMOs: Transferring specific genes from one organism to 

another to impart desired traits, such as pest resistance or herbicide tolerance. 

• Gene Editing: Modern and precise techniques such as CRISPR that allow for specific 

and targeted modifications in the genetic material of an organism without necessarily 

needing to introduce foreign genes. 

• Tissue and Cell Culture: Techniques for growing plant cells or tissues in a sterile 

laboratory environment for rapid plant propagation, producing disease-free plants, or 

developing new varieties. 

• Molecular Markers: Using markers in DNA to help select plants or animals with 

desired traits in traditional breeding programs more quickly and efficiently. 

• Artificial Insemination and Embryo Transfer: Techniques used to improve animal 

breeds and increase their productive efficiency. 

• Biofertilizers & Biopesticides: Using beneficial microorganisms (bacteria, fungi) to 
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improve soil fertility and provide nutrients to plants (biofertilizers), or to control pests 

and diseases (biopesticides) as environmentally friendly alternatives to chemical 

inputs. 

Biotechnology is used in agriculture to achieve various objectives, most notably 

developing crop varieties capable of resisting insect pests and fungal and viral diseases, and 

tolerating harsh environmental conditions such as drought, salinity, and high temperatures, 

which is crucial in the face of climate change. It also contributes to improving the nutritional 

value of crops (such as Golden Rice fortified with Vitamin A), increasing overall 

productivity, and reducing the need for chemical insecticides and herbicides. Its applications 

also extend to improving the productivity and health of livestock, developing improved tree 

varieties in the forestry sector, and enhancing the management of fisheries and aquaculture. 

 3 .3. Information and Communication Technologies for Agriculture (ICT for 

Agriculture) and Digital Agriculture   .( Factors influencing the adoption of innovation in 

Saharan agriculture in Algeria, Case of El-Oued region   .- ،2025)  

This broad term refers to the use of digital tools and platforms across all stages of the 

agricultural value chain, from planning and production to marketing and consumption. Digital 

agriculture aims to transform the sector by collecting, analyzing, and providing data, 

information, and services to support smarter, more efficient, and sustainable decision-making. 

Key tools and technologies for digital agriculture include:   .( Factors influencing the 

adoption of innovation in Saharan agriculture in Algeria, Case of El-Oued region   .- ،2025)  

• Mobile Apps: Provide farmers with information on weather, market prices, good 

agricultural practices, and enable the diagnosis of pests and diseases (such as the 

Algerian Farm Ai app, the Plantix app, and the Tumaini app), and communication 

with experts and other farmers. 

• Data Analysis Platforms and Agricultural Software: Collect, process, and analyze 

large amounts of data from various sources (sensors, satellites, drones, weather data) 

to provide insights and recommendations to farmers on managing their crops and 

resources (such as the Farmonaut platform). 

• Internet of Things (IoT): A network of interconnected devices (sensors, machinery, 

irrigation systems) that collect and exchange data over the internet, enabling remote 

monitoring and control of agricultural operations. 

• Artificial Intelligence (AI) and Machine Learning: Used to analyze complex data, 

recognize patterns, predict future conditions (weather, crop yields, pest and disease 

outbreaks), optimize algorithms for decision-making, and enable robots to perform 

complex tasks. 

• Agricultural Robots (AgRobots): Autonomous or semi-autonomous machines 

designed to perform various agricultural tasks such as planting, weeding, spraying, 

monitoring, harvesting, and even milking cows, increasing efficiency and reducing 

reliance on manual labor. 

• Blockchain Technology: Can be used to increase transparency and traceability in 

food supply chains, record transactions, and manage smart contracts. 

These technologies enable wide-ranging applications including smart farm 

management, development of decision support systems for farmers, accurate forecasting of 

weather conditions, crop yields, and pest and disease risks, facilitating e-commerce and 

directly connecting farmers to markets and consumers, providing accessible digital financial 
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services to farmers, and automating many arduous and repetitive agricultural tasks. 

3.4. Renewable Energy in Farms 

With the increasing need for energy in modern agriculture to power machinery, 

equipment, irrigation, and cooling systems, and with growing environmental awareness, the 

use of renewable energy sources on farms has become an important innovation towards 

sustainability. 

Key tools and technologies include:   (-  , https://fnb.tech/ar/agricultural-technology / ،

2025)  

• Solar Energy: Using photovoltaic solar panels to generate electricity for powering 

irrigation pumps, desalination systems, processing equipment, lighting, and cooling. 

• Wind Energy: Using small wind turbines to generate electricity in areas with suitable 

wind conditions. 

• Biomass: Converting agricultural and animal waste into energy (biogas for cooking or 

electricity generation, or liquid biofuels). 

Renewable energy contributes to reducing farms' reliance on expensive and 

environmentally polluting fossil fuels, lowering energy costs, increasing farms' energy 

independence, and enabling agricultural operations in remote areas not connected to the 

electricity grid. Solar energy for water desalination is a particularly promising option in arid 

and semi-arid regions suffering from freshwater scarcity. 

3.5. Modern Water Management and Irrigation Techniques 

Given that agriculture is the largest consumer of freshwater globally, and in light of 

increasing water scarcity in many regions, innovative water management and irrigation 

techniques are of utmost importance for achieving agricultural sustainability. 

These techniques include:   .( fao  ،.2025)  

• Smart Irrigation Systems: Rely on soil moisture sensors, weather data, and actual 

crop needs to determine the optimal amount and timing of irrigation, often controlled 

automatically, significantly reducing waste. 

• Localized Irrigation Techniques: Such as drip irrigation and subsurface irrigation, 

which deliver water directly to the root zone of plants with minimal loss through 

evaporation or surface runoff. 

• Rainwater Harvesting: Collecting and storing rainwater for use in supplementary 

irrigation during dry periods. 

• Wastewater Reuse: Safely using treated wastewater for irrigating some crops, saving 

freshwater and benefiting from the nutrients present in the treated water. 

• Desalination: Converting saltwater or brackish water into freshwater suitable for 

irrigation, often coupled with renewable energy sources (especially solar) to reduce 

costs and environmental impact. 

These techniques significantly improve water use efficiency, address the challenges of 

water scarcity and drought, and enhance water resource management at the farm and 

watershed levels. 

3.6. Other Innovative Technologies (https://worldofplants.ai/farming-robot  ،2025)  

 

In addition to the main categories mentioned above, there is another set of innovations 

and technologies that play an increasingly important role in sustainable agriculture: 

• Vertical Farming & Hydroponics: These techniques represent intensive production 
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models that allow crops (especially leafy greens and herbs) to be grown in vertically 

stacked layers or in nutrient-rich water solutions without soil, often inside buildings or 

controlled environments. These systems are characterized by very high efficiency in 

space and water use (saving up to 90% or more compared to traditional agriculture), 

reducing the need for pesticides, and the possibility of year-round production near 

urban centers, which reduces transportation costs and emissions. 

• Agroecology: This approach represents a set of principles and practices that seek to 

design and manage sustainable agricultural systems by applying ecological concepts 

and principles. It focuses on enhancing biodiversity within and around the farm, 

improving soil health, nutrient cycling, reducing reliance on external inputs, and 

promoting synergy among the components of the agricultural system (crops, trees, 

livestock). 

• Soil Health Technologies: Include practices such as conservation agriculture (reduced 

tillage, permanent soil cover, crop rotation), the use of cover crops, the integration of 

organic fertilizers (compost, animal manure), and soil bio-enhancers to improve its 

structure, fertility, water retention capacity, and carbon sequestration. 

• Post-Harvest & Food Loss and Waste Reduction: Includes innovations in storage 

(such as improved silos, solar-powered cooling), packaging, initial processing of 

agricultural products, and improving the efficiency of cold chains and transportation. 

It also includes the use of data and analytics to predict demand and reduce surplus, and 

the development of markets for products that do not meet superficial quality standards. 

• Alternative Proteins: Includes the development of alternatives to traditional meat and 

dairy products based on plant sources, or cellular agriculture (lab-grown meat), or 

insects, with the aim of reducing the significant environmental impact of the livestock 

sector (water and land consumption, greenhouse gas emissions). 

• Livestock & Forestry Innovations: Include improving livestock breeds to increase 

their efficiency and disease resistance, developing feed additives or management 

practices to reduce methane emissions from ruminants, sustainable forest management 

for the production of timber and non-timber forest products while preserving 

biodiversity and ecosystem services, and developing innovative wood-based products 

as alternatives to non-renewable materials. 

Table01  :  Classification of Prominent Modern Agricultural Technologies and Their Main 

Applications in Sustainable Agriculture 

Technology Category 
Examples of 

Tools/Techniques 

Main Applications in Sustainable 

Agriculture 

Precision Agriculture 

GPS, sensors (soil, crop, 

weather), drones, satellite imagery, 

GIS, VRT 

Targeted input management (water, 

fertilizers, pesticides), crop health monitoring, 

early detection of pests/diseases, improved 

resource efficiency, increased productivity 

Biotechnology 

Genetic engineering, gene 

editing (CRISPR), tissue culture, 

molecular markers, 

biofertilizers/biopesticides 

Development of resistant varieties (pests, 

diseases, drought, salinity), improved nutritional 

value, increased productivity, reduced chemical 

use 

ICT and Digital Agriculture 
Mobile apps, data platforms, 

IoT, AI, Machine Learning, 

Smart farm management, decision support, 

forecasting (weather, yield, pests), access to 
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agricultural robots, Blockchain markets/information/finance, task automation, 

supply chain traceability 

Renewable Energy 
Solar panels, wind turbines, 

biogas, biofuels 

Powering irrigation and equipment, water 

desalination, cooling and storage, reducing 

reliance on fossil fuels and lowering emissions 

Modern Water 

Management and Irrigation 

Smart irrigation, 

drip/subsurface irrigation, rainwater 

harvesting, treated wastewater reuse, 

desalination 

Increased water use efficiency, addressing 

water scarcity and drought, protecting water 

quality 

Protected/Soilless 

Cultivation 

Vertical farming, 

hydroponics, aquaponics 

Increased productivity in small areas, 

high efficiency in water and nutrient use, 

local/urban production, reduced need for 

pesticides 

Agroecology 

Crop diversification, crop-

livestock integration, conservation 

agriculture, integrated biological 

control 

Enhancing biodiversity, improving soil 

health, reducing reliance on external inputs, 

increasing resilience 

Soil Health 

Conservation agriculture, 

cover crops, organic fertilizers, 

bio-enhancers 

Improving soil structure and fertility, 

increasing water retention, carbon 

sequestration, reducing erosion 

Post-Harvest and Loss 

Reduction 

Improved storage, efficient 

cooling, smart packaging, primary 

processing, demand data analysis 

Reducing post-harvest losses, 

extending shelf life, improving product 

quality, increasing supply chain efficiency 

Livestock/Forestry 

Innovations 

Breed improvement, 

methane reduction techniques, 

sustainable forest management, 

innovative forest products 

Increasing livestock production 

efficiency, reducing the environmental 

impact of livestock, forest conservation, 

bioeconomy development 

Source: Agritech: Shaping Agriculture in Emerging Economies, Today and Tomorrow 

- www3 .weforum .org /docs /WE - The World Economic Forum, consulté le avril 16, 

2025, https://www3.weforum.org/docs/WEF_Agritech_2024.pdf 

It is clear from this review that the different technology categories are not isolated but are 

often overlapping and integrated. Precision agriculture, for example, relies heavily on 

Information and Communication Technologies (ICT) such as GPS, remote sensing, data 

analysis, and artificial intelligence. Smart irrigation systems are a practical application that 

combines sensors (ICT) and water management principles. Renewable energy sources, 

such as solar energy, can also provide the necessary power to operate these advanced 

technologies. Similarly, biotechnology can provide crop varieties that respond better to 

precise input management or are suitable for growth in protected or hydroponic 

environments. This integration means that the effectiveness of these technologies often 

increases when they are combined and applied as part of an integrated farm management 

system. 

 

 -4 Contribution of Innovation and Technology to Achieving Sustainable 

Agricultural Development Goals 

https://www3.weforum.org/docs/WEF_Agritech_2024.pdf
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After reviewing the most prominent available innovations and technologies, this section 

analyzes how these tools contribute tangibly to achieving the main goals of sustainable 

agricultural development across its environmental, economic, and social dimensions. 

4.1. Resource Use Efficiency 

Increasing the efficiency of using scarce natural resources, especially water and land, is 

one of the most important pillars of sustainable agriculture. Technology and innovation 

contribute significantly to achieving this goal:  ( ketaf  ،2025)  

• Water Use Efficiency: Modern and precise irrigation techniques, such as drip 

irrigation, subsurface irrigation, and smart irrigation based on sensor and weather data, 

are among the most effective ways to reduce water consumption in agriculture 

compared to traditional irrigation methods (such as surface irrigation). Hydroponics 

and vertical farming also allow for food production with much less water. 

Additionally, techniques for rainwater harvesting, treated wastewater reuse, and 

developing drought-resistant crop varieties (through biotechnology) contribute to 

alleviating pressure on freshwater resources. 

• Land Use Efficiency: Precision agriculture allows for increased productivity from the 

same unit area through optimal input management. Vertical and hydroponic farming 

enable the production of large quantities of food in very small areas, even in urban or 

traditionally unsuitable environments. Techniques for maintaining soil health and 

reclaiming degraded lands also contribute to increasing arable land or maintaining its 

productivity in the long term. 

• Fertilizer and Pesticide Use Efficiency: Precision agriculture reduces the need for 

fertilizers and pesticides by applying them only in the required quantities and in 

specified locations. Biotechnology contributes to developing pest and disease-resistant 

varieties, which reduces the need for chemical pesticides. Adopting biological control 

and organic farming also significantly reduces reliance on synthetic chemical inputs. 

• Energy Use Efficiency: The shift towards using renewable energy sources (solar, 

wind, biomass) on farms contributes to reducing reliance on fossil fuels and improving 

energy sustainability in the agricultural sector. More efficient technologies (such as 

modern irrigation pumps, improved machinery) also contribute to reducing overall 

energy consumption. 

4.2. Improving Agricultural Productivity (ibrahim, 2024) 

Improving agricultural productivity is a primary goal to meet the increasing demand for 

food and improve farmers' income. Modern innovations and technologies contribute to this 

by: 

• Yield Increase: Improved resource management facilitated by precision agriculture, 

the development of high-yielding and stress-tolerant varieties through biotechnology, 

and increased production intensity in hydroponic and vertical farming systems lead to 

an increase in the amount of crop produced per unit area or per unit of input used. 

• Quality Improvement: Precise control over growing conditions (temperature, 

humidity, light, nutrients) in protected, hydroponic, and vertical farming systems 

allows for the production of high-quality crops with uniform characteristics. Reducing 

the use of chemical pesticides also contributes to producing safer and healthier food. 

Furthermore, good management of post-harvest operations helps maintain product 

quality until it reaches the consumer. 
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• Loss and Waste Reduction: Monitoring, remote sensing, and artificial intelligence 

technologies contribute to the early detection of pests and diseases, enabling rapid 

intervention and preventing their spread, thus reducing crop losses in the field. 

Improved post-harvest technologies (storage, cooling, packaging, processing) help 

reduce losses along the food value chain. Data analysis and demand forecasting can 

also help align production with market needs and reduce surplus and waste. 

4.3. Climate Change Adaptation & Mitigation 

The agricultural sector is one of the sectors most affected by climate change, and at the 

same time, it contributes to greenhouse gas emissions. Technology and innovation play a dual 

role in this area: 

• Adaptation: Biotechnology helps develop crop varieties capable of tolerating 

expected harsh climatic conditions, such as drought, high temperatures, and increased 

soil and water salinity. Efficient water management techniques (such as smart 

irrigation and water harvesting) provide vital tools for dealing with increasing water 

scarcity. Information and early warning systems based on climate and agricultural data 

enable farmers to better prepare for extreme weather events. Diversifying agricultural 

production systems (integrating different crops, trees, and livestock) contributes to 

increasing the overall resilience of the farm. Many of these interventions fall under the 

concept of "Climate-Smart Agriculture (CSA)," an approach that aims to sustainably 

increase productivity, enhance climate change adaptation, and reduce greenhouse gas 

emissions where possible. 

• Mitigation: Technologies that increase the efficiency of nitrogen fertilizer use (such 

as precision agriculture and slow-release fertilizers) contribute to reducing nitrous 

oxide emissions, a potent greenhouse gas. Innovations in animal nutrition and waste 

management reduce methane emissions from the livestock sector. Shifting to the use 

of renewable energy in agricultural operations reduces carbon dioxide emissions 

resulting from the burning of fossil fuels. Conservation agriculture practices and 

improving soil health contribute to increased carbon sequestration in agricultural soils. 

Sustainable forest management and monitoring techniques help reduce deforestation 

and degradation, which are major sources of emissions. 

4.4. Supporting Farmers' Livelihoods and Rural Communities (elkaabi, 2022) 

The benefits of innovation and technology are not limited to environmental and 

production aspects but extend to improving the lives of farmers and rural communities: 

• Income Increase: By increasing productivity, improving efficiency, reducing input 

costs, and reducing losses, modern technologies can contribute to increasing farmers' 

net income and improving their standard of living. 

• Job Creation: Although automation may reduce the need for some types of manual 

labor, the agricultural technology sector creates new job opportunities in specialized 

areas such as software development, data analysis, operation and maintenance of 

advanced equipment, providing technical consulting services, and developing value-

added agricultural industries. 

• Improved Working Conditions: Robots and automated machinery can replace 

human labor in performing arduous, repetitive, and sometimes hazardous tasks, 

improving working conditions in the agricultural sector. 

• Empowerment and Inclusion: Digital technologies, especially mobile phones and 
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their applications, can play an important role in empowering farmers, especially 

smallholders and marginalized groups (such as women and youth in remote areas). 

They provide them with easier access to vital information (weather, prices, good 

practices), markets (via e-commerce), financial services (digital finance, insurance), 

and extension services, which enhances their ability to make informed decisions and 

participate more effectively in the agricultural value chain. 

However, it is important to recognize that the application of technology may involve 

potential trade-offs between different sustainability goals. For example, automation and 

robotics may increase efficiency and reduce the need for strenuous work, but they can also 

lead to job losses in communities suffering from unemployment, creating a negative social 

impact. Advanced technologies are often capital-intensive, which can widen the gap between 

farmers who can adopt them and those who cannot. Achieving true and inclusive 

sustainability requires a balanced assessment of these potential impacts and the search for 

solutions and policies that mitigate negative aspects and enhance positive outcomes for all 

groups. 

Furthermore, the contribution of technology to supporting livelihoods depends crucially 

on the inclusiveness of its design and deployment. If technologies are primarily directed at 

large farms or resource-rich farmers, they may exacerbate the gap and worsen inequality 

instead of supporting livelihoods for all. Therefore, innovation must be inclusive, with 

solutions designed to consider the needs, capabilities, and circumstances of smallholder 

farmers and other marginalized groups, and ensuring their equitable access to the benefits of 

technology. 

 

5. Algeria’s Experience in Agricultural Innovation 
This presentation will examine two successful cases of agricultural innovation in 

Algeria: (https://madr.gov.dz/, 2023) 

    Tomato Processing Companies in Sétif – Highlighting the role of public-private 

partnerships in implementing farmer-led innovations. 

   The Algeria-Korea Tomato Farming Project – A landmark international 

cooperation initiative for transferring advanced agricultural technologies to Algeria. 

These two projects represent among the most successful experiences in agricultural 

innovation and modern farming technology adoption in Algeria. 

1-5  Agricultural Innovation in Sétif: A Successful Tomato Processing Partnership 

Model 

Sétif Province stands as one of Algeria's most important agricultural regions, 

particularly for industrial tomato cultivation used in processing. To ensure supply 

quality and promote innovation, canning companies (such as the former Sidal-Nestlé 

complex and Soufral) rely on strategic partnerships with local farmers 

(https://madr.gov.dz/, 2023). 

 PartnershipMechanism 

A.ContractFarmingModel 

Processing companies establish contracts with farmers before the growing season, 

providing: 
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✔ Guaranteed crop purchase at predetermined prices (reducing market fluctuation 

risks) 

✔ Quality agricultural inputs (improved seeds, fertilizers, and pesticides) 

✔ Technical support (training on modern irrigation and integrated pest 

management) 

Example: 

Soufral contracts with Sétif farmers to supply tomatoes meeting strict specifications 

(firmness, acidity, color). The company sets technical requirements including: 

• Drip irrigation implementation for water conservation 

• Scientific fertilization schedules to minimize chemical pollution 

 FarmerResponsibilities 

A. Technical Compliance 

• Use of recommended tomato varieties (e.g., disease-resistant Hybra) 

• Implementation of Good Agricultural Practices (GAP): 

• Crop rotation (to prevent soil exhaustion) 

• Timely harvesting (to ensure optimal processing quality) 

                  B. Utilization of Support 

• Access to subsidized loans for modern irrigation equipment 

• Regular field visits by agricultural engineers for crop monitoring 

 PartnershipBenefits 

A.ForFarmers : 

✔ Secured market access without price volatility 

✔ Increased yields (some farms improved from 40 to 70 tons/hectare) 

✔ Higher income through guaranteed prices and premium quality 

                  B.ForProcessors : 

                   ✔ Reliable supply of high-quality raw materials (reducing factory waste) 

                   ✔ Lower import dependence through local sourcing 

                   ✔ Enhanced export potential (EU/African market-compliant products) 

 Challenges&Solutions 

  Source :  Annual Report, Algerian Ministry of Agriculture 

https://madr.gov.dz/(2023)   

 

 Key Lessons for Scaling 

Challenge Proposed Solution 

Farmer non-compliance Implement penalties for substandard produce with 

incentivesforcompliance | 

Climate volatility Develop state-supported crop insurance programs 

Transportation deficiencies Establish local collection centers to minimize post-harvest 

losses | 
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• Expand contract farming to other crops (peppers, peas) 

• Involve agricultural cooperatives in smallholder representation 

• Implement traceability technologies (field-to-factory quality monitoring) 

Conclusion 

The Sétif tomato processing partnership represents a successful Algerian agricultural 

innovationmodelthatcombines :  

✅Farmerincomestability 

✅Productionqualityassurance 

✅ Waste reduction 

Toscalethismodel :  

✔Increasegovernmentsupport(financing,infrastructure) 

✔ Enhance trust through transparent contracting between farmers and processors 

This translation maintains all technical agricultural term 

2-5  Algeria-Korea Tomato Project: Overview 

The Algeria-Korea Tomato Project is a bilateral agricultural cooperation initiative 

launched in 2016 between Algeria and South Korea. Implemented primarily 

in Tissemsilt, with extensions to Mascara and Aïn Defla, the project aims to: 

(https://madr.gov.dz/, 2023) 

• Introduce advanced Korean greenhouse technologies 

• Improve tomato productivity and quality 

• Enhance water efficiency in arid regions 

• Strengthen technology transfer to Algerian farmers 

 Future Goals 

• Localize technology by training Algerian engineers 

• Expand to 5 new provinces (e.g., Biskra, El Oued) 

• Develop hybrid seeds suited to Algeria’s climate 

Why This Project Matters 

• The project serves as a model for South-South cooperation, demonstrating how: 

✔ Technologytransfer canboostfoodsecurity 

✔ Public-privatepartnerships canmodernizeagriculture 

✔ Sustainable practices can conserve resources 

Statistical Tables: Results and Impact of the Algeria-Korea Tomato Project 

*(Based on data from the Algerian Ministry of Agriculture and official reports, 

2023-2024)* 
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Table 1: Productivity Comparison (Traditional vs. Korean Project) 

Indicator Traditional Farming Korean Project 
Improvement 

Rate 

Average yield 

(tons/hectare) 
40 – 50 100 - 120 +150% 

Product quality 

(packing suitability 

rate) 

60% 95% +35% 

Pesticide  use 

(liters/hectare) 
15 10.5 -30% 

Water consumption 

(m³/hectare/season) 
8,000 4,500 -44% 

Source  :Annual Report, Algerian Ministry of Agriculture (2023) , 
https://madr.gov.dz/ 

Based on the data from Table 1,The reported 150% productivity increase, while 

theoretically impressive, requires contextualization. This figure represents 

optimal results from model farms under intensive Korean technical support. 

Real-world replication in conventional farms faces significant challenges: 
Scalability Limitations: The yield jump (40-50 → 100-120 tons/ha) depends 

on: Continuous access to Korean hybrid seeds Precision climate control systems 

Daily technical monitoring The non-pilot farms achieve only 60-70% 

productivity gains when they lack these inputs. 
Water Savings (44%): 

Remarkable achievement for a water-stressed country 
 

Table 2: Socio-Economic Indicators 

Indicator Value Impact 

Trained farmers 500+ Local capacity building 

Establishment cost 

(DZD/hectare) 
200 million Major expansion barrier 

Farmer income increase 

(annual) 
70% 

Improved living 

standards 

Direct jobs created 120 Youth/graduate 
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Indicator Value Impact 

employment 

Total area (hectares) 
150 (Tissemsilt + 

Mascara + Aïn Defla) 
Covers 3 provinces 

Source : https://madr.gov.dz/ 
 
when examining the table 2  The 200 million DZD/ha (≈$1.5M) investment 

creates structural barriers: 

• ROI Timeline: Even with 70% inc  ome increase, payback period exceeds 5 

years 

• Land Coverage: 150ha represents just 0.06% of Algeria's tomato acreage 

• Employment Impact: 120 jobs translates to limited rural transformation 

Table 3: Results by Province (2023) 

Province 
Area 

(ha) 

Production 

(tons/season) 

Water 

Savings Rate 

Tissemsilt 80 9,600 50% 

Mascara 40 4,800 45% 

Aïn 

Defla 
30 3,600 40% 

Total 150 18,000 45% 

Source:https://datainforms.faraafrica.org/institutions/l-institut-technique-de-d-

veloppement-de-l-agronomie 
Table 3 reveals critical geographical variances: 

Province Water Saving Key Factor 

Tissemsilt 50% Modern sensor-based irrigation 

Aïn Defla 40% Partial adoption of techniques 

Suggests implementation quality varies by local capacity 

Table 4: Challenges and Mitigation (2024 Status) 

Challenge 2024 Status Actions Taken 

High 200 million Negotiated 20% price 
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Challenge 2024 Status Actions Taken 

establishment 

costs 

DZD/ha reduction with Korean 

firms 

Crop adaptation 

difficulties 

15% crop failure 

rate 

Developed hybrid 

(Algerian-Korean) seeds 

(90% success) 

Reliance on 

foreign experts 

70% 

maintenance by 

Koreans 

Trained 30 Algerian 

engineers in Korea 

Lack of 

processing 

facilities 

30% sold as 

fresh produce 

Tomato processing unit 

under construction in 

Tissemsilt (2025) 

Source: https://koica.go.kr/sites/evaluation 
In the table4  , the analysis revealsThe 15% crop failure rate exposes: 

• Climate Mismatch: Korean varieties struggle with: 

o Sahara-derived sirocco winds 

o Nighttime temperature fluctuations 

• Hybrid Solution: 90% success rate promising but: 

o Requires 3-5 years for stable seed production 

o Depends on ongoing Korean-Algerian research collaboration 

 

Table 5: Environmental Impact 

Indicator Pre-Project 
Post-

Project 
Change 

Carbon emissions 

(tons/season) 
120 75 -37.5% 

Chemical fertilizer 

use (kg/ha) 
900 630 -30% 

Soil organic matter 

content 
1.2% 2.8% +133% 

Source:https://madr.gov.dz/raporte2023 

The findings displayed in the table indicate thatWhile emissions dropped 37.5%, 

the full picture requires LCA (Life Cycle Assessment): 

• Hidden Carbon Costs: 

o Greenhouse construction materials (imported steel) 

https://koica.go.kr/sites/evaluation
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o Energy for climate control systems 

• Soil Gains: 133% organic matter increase is genuine but: 

o Limited to top 20cm soil depth 

o Requires sustained organic inputs 

Analytical Notes: 

• The project achieved breakthrough productivity gains, but high costs limit 

scalability. 

• Success in Tissemsilt supports expansion to other provinces (e.g., Djelfa, 

Biskra). 

• Linking with processing units (e.g., tomato canning) will maximize added 

value. 

• Water savings (45%) are particularly significant given Algeria’s water scarcity. 

 

Economic Impacts of the Algeria-Korea Tomato Project 

• The Algeria-Korea Tomato Project has generated significant economic benefits 

at farm, industry, and national levels. Below is a detailed analysis of its 

measurable impacts: 

1. Direct Economic Benefits 

Indicator Impact Data (2024) 

Farm Income 

Increase 

Higher yields (100–120 tons/ha 

vs. traditional 50 tons/ha) + 

guaranteed sales 

+70% income for 

participating farmers 

Job Creation 
Technical, maintenance, and agri-

processing jobs 
120+ direct jobs created 

Reduced Import 

Dependence 

Lower reliance on imported tomato 

paste and seeds 

15% reduction in related 

imports 

Source :: https://madr.gov.dz/raporte2023 

2. Cost Savings & Efficiency Gains 

Area Impact 

Water Savings 
Drip irrigation cut water use by 40–50% (~4,500 m³/ha 

vs. 8,000 m³ traditionally) 

Lower InputCosts 
Reduced pesticide use (–30%) due to disease-resistant 

Korean seeds 

Energy Efficiency 
Solar-powered systems in some greenhouses lowered 

energy costs by 25% 

Source :: https://datainforms.faraafrica.org/institutions/l-institut-technique-de-d-

veloppement-de-l-agronomie 

• 3. Value Chain Development 
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Processing Industry Growth: 

• Increased supply of high-quality tomatoes to canneries (e.g., Soufral in Sétif). 

• 20% boost in local tomato processing capacity. 

Export Potential: 

• Improved quality meets EU standards, opening new markets (e.g., first test 

exports to West Africa in 2023). 

 

4. Macroeconomic Contributions 

Impact Detail 

Agricultural GDP Added $5 million annually to Algeria’s agri-GDP (pilot phase) 

Foreign Investment Attracted $12 million in follow-up Korean agri-tech investments 

Trade Balance Potential to reduce vegetable import bills ($300M/year) if scaled 

Source :: https://madr.gov.dz/raporte2023 

• 5. Challenges & Mitigation 

Economic Risk Solution 

High Initial Costs Government subsidies (covering 50% of greenhouse setup costs) 

Skill Gaps Training programs at ITDAS to localize technical expertise 

Market Access Partnering with exporters to meet international certification standards 

 Source:https://datainforms.faraafrica.org/institutions/l-institut-

technique-de-d-veloppement-de-l-agronomie 

• Key Takeaways 

✅ Farm-Level: 70% income rise for farmers through productivity gains. 

✅ National-Level: Reduced import bills and new export opportunities. 

✅ Long-Term: Potential to replicate the model for other crops (e.g., peppers, 

strawberries). 

• Recommendations for Greater Impact 

Scale the project to 5 new provinces (e.g., Biskra, El Oued). 

Develop local manufacturing of greenhouse components to cut costs by 30%. 

Strengthen farmer cooperatives to negotiate better prices with processors. 

• Conclusion 

The project demonstrates how technology-driven agriculture can: 

✔ Boostruralincomes 

✔ Enhanceresourceefficiency 

✔ Contribute to national food security 
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For sustained impact, Algeria must focus on localizing technology and expanding 

market linkages. 
-6-RESULTS AND DISCUSSION   

Despite the enormous potential offered by modern innovations and technologies for 

achieving sustainable agricultural development, their adoption and widespread application 

face n 5-1 umerous challenges and constraints, especially in developing countries and regions 

such as North Africa. Through this study, the following points have been reached: 

The North African region, including Algeria, faces a set of specific challenges that 

further complicate the process of adopting innovation and technology in agriculture: 

• Water Scarcity and Climate Change: This region is one of the driest in the world 

and suffers from severe water stress, a situation exacerbated by the effects of climate 

change manifested in rising temperatures, increased frequency and intensity of 

heatwaves and droughts, and decreased rainfall. This makes the adoption of water-

saving irrigation techniques and the development of drought-resistant varieties a top 

priority but also a significant challenge. 

• Land Degradation and Desertification: Vast areas of land in the region suffer from 

degradation, salinity, and desertification, which reduces agricultural productivity and 

threatens livelihoods. Reversing this trend requires significant investments in 

sustainable soil management practices and technologies. 

• Reliance on Food Imports: Countries in the region heavily rely on importing basic 

foodstuffs, especially cereals, to meet the needs of their populations. This reliance 

makes them vulnerable to fluctuations in global markets and underscores the need to 

increase sustainable local production, but it may also reduce the political incentive for 

long-term investment in local agricultural innovation. 

• Structural and Institutional Challenges: Studies indicate the existence of structural 

and institutional obstacles to innovation in the region, including an unfavorable 

regulatory environment, weak innovation strategies in institutions (especially small 

and medium-sized enterprises), and weak cooperation among actors. 

• Pest and Disease Outbreaks: The region faces continuous and evolving challenges 

from pests and diseases that threaten crops and livestock, such as the Tuta absoluta 

and the Tomato Brown Rugose Fruit Virus (ToBRFV) in Morocco, or late blight 

disease in potatoes in Algeria, requiring the development and dissemination of 

technological solutions for monitoring, diagnosis, and integrated control. 

• Socio-Economic Conditions: A large proportion of the population still lives in rural 

areas and depends on agriculture for their livelihood. These populations often suffer 

from poverty and limited access to basic services. Furthermore, current economic 

policies may not always adequately support smallholder farmers. 

 

Table 2 : Summary of Major Constraints to Adopting Agricultural Technology in 

North Africa 

Type of Constraint Specific Examples of Constraints in North Africa (with sources indicated) 

Economic/Financial 
High cost of technology, difficulty for smallholder farmers to access finance and credit, 

investment risks 

Infrastructure 
Weak physical infrastructure (roads, electricity, storage) and digital infrastructure 

(internet, communication) in rural areas, inadequate water infrastructure (irrigation, drainage) 
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Human/Skills 
Lack of technical and digital knowledge and skills among farmers, limited effective 

extension and training services, digital divide 

Political/Institutional 
Weak regulatory environment supporting innovation, absence of clear strategies for 

institutions (especially SMEs), weak institutional coordination, policy instability, bureaucracy 

Social/Cultural 
Resistance to change and preference for traditional methods, structure of small 

landholdings, trust issues in technology and its providers 

Environmental/Climatic 
Severe water scarcity, recurrent drought, climate change, land degradation and 

desertification, increased soil and water salinity, pest and disease outbreaks 

Structural Economic 

High dependence on food imports (especially cereals), marginalization of subsistence 

farming in favor of export-oriented agriculture, low contribution of agriculture to GDP (in 

some countries) 

Source  : The future of food and agriculture: Trends and challenges - FAO Knowledge 

Repository, consulté le avril 16, 2025, 

https://openknowledge.fao.org/server/api/core/bitstreams/2e90c833-8e84-46f2-a675-

ea2d7afa4e24/content 

llenges are not isolated but are interconnected and interact with each other, creating 

what can be called a "technological poverty trap" for smallholder farmers in developing 

countries and North Africa. They are the group most affected by the impacts of climate 

change and resource scarcity and degradation, but at the same time, they face the greatest 

financial, knowledge, infrastructure, and institutional obstacles in accessing the technologies 

that can help them adapt, improve their resilience, and enhance their livelihoods. This 

situation underscores that solutions must be integrated and multi-faceted, aiming to break this 

vicious cycle through comprehensive interventions targeted at the most vulnerable groups. 

Furthermore, the analysis of the situation in the region reveals a potential contradiction 

between the policies pursued to achieve short-term food security through reliance on imports, 

and the long-term strategic need to encourage local innovation and promote sustainable 

agricultural production to achieve greater food sovereignty. Excessive reliance on imports, 

especially for staple crops like cereals, may reduce the incentives available for investment in 

local agricultural research and development and the adoption of the technologies needed to 

sustainably increase local production. A rebalancing of policies may be required to further 

encourage and support local innovation. 

Finally, the constraints facing innovation in small and medium-sized enterprises in 

general in countries like Algeria, which include an unfavorable regulatory environment 

 

7-CONCLUSION  

Based on the aforementioned analysis, the Algerian government's strategy to 

support sustainable agriculture relies on a comprehensive set of policies and 

programs designed to: 

• Achieve food security 

• Preserve natural resources 

• Enhance agriculturalproductivity 

while addressing climatic and economic challenges. 

Core Strategic Objectives 

✅ Boost agricultural output while minimizing waste and losses 

✅ Optimize water-use efficiency (particularly critical given water scarcity) 

https://openknowledge.fao.org/server/api/core/bitstreams/2e90c833-8e84-46f2-a675-ea2d7afa4e24/content
https://openknowledge.fao.org/server/api/core/bitstreams/2e90c833-8e84-46f2-a675-ea2d7afa4e24/content
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✅ Promote organic farming and eco-friendly practices 

✅ Support smallholder farmers and empower youth/women in agriculture 

✅ Enhance climate resilience through drought-resistant crop varieties. 

In conclusion, it can be said that modern technologies in the agricultural sector 

contribute to achieving agricultural sustainability under the current global conditions in order 

to achieve food security. Accordingly, countries, including Algeria, must work to adopt the 

developments occurring in the agricultural sector, thereby qualifying available human 

resources and confronting the obstacles that prevent this. 
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