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Agri-food sector Analysis

I. Definitions, Genesis of the approach

The agri-food sector is the backbone of the economy in most countries, linking
primary agricultural production (farming, livestock breeding, and fishing) with
final food products. Its role extends beyond simply providing food; it also
contributes to food security, job creation, and rural development.

The agri-food sector, encompasses all operations within the food supply chain,
including farmers, food industry, food retail, wholesale, food service, as well as
their suppliers of inputs and services such as seeds, pesticides, fertilisers,
machinery, packaging, repair, transport, finance, advice, and logistics.

1. Definitions

- Agri-Food Sector: Represents the comprehensive supply chain, including the
production, collection, storage, processing, and distribution of food and non-
food agricultural commaodities (e.g., energy, medicine).

- Agri-food System: This term comprises all stakeholders (farmers, input
providers, processors, retailers, consumers) and activities, including non-food
agricultural products (fibers, biofuels) and their environmental impact.

- Food Industries: This is the industrial aspect of the sector, where agricultural
inputs are transformed into finished products with specific specifications.

- Agribusiness: Often used to describe the business side of the sector, focusing
on the commercialization, technology, and economic aspects of agricultural
products.

- Short Supply Chains: An alternative model emphasizing direct connections
between producers and consumers, focusing on local, high-quality, and "natural
food products.
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- Agri-food Chain: Encompasses the individuals and businesses involved in the
specific sequence of producing and processing food.

2. Genesis of the Approach

The modern agri-food systems approach originated from the need to move
beyond viewing agriculture simply as a "farming activity" and to address
complex global challenges.

O

The beginnings: Agriculture was a way of life, and early approaches
focused solely on "production™ to provide sustenance.

Curriculum development (geographical and economic): It has evolved
to include multiple curricula, such as the regional curriculum (studying
agriculture in a specific region) and the functional curriculum (studying
the functions of agriculture).

From Production to System Thinking: Historically, policies were
focused only on increasing production. The shift towards a systemic
approach began with recognizing the interdependencies between
environmental sustainability, economic viability, and food security.
Structural approach: Analyzing production chains, such as focusing on
branches (baking, milling, milk) as key pillars of the food industry sector
in developing countries.

Driving Forces: The transformation is driven by technological
advancements, the need for food safety, and the “circular economy"
imperatives, which means a shift away from "take-make-dispose" towards
sustainability.

3. The Strategic and Economic Importance of the Sector

The importance of this sector lies in its link between food security and economic
development through:

% Achieving food security: Meeting the population's food needs and

reducing dependence on imports.

%+ Contributing to GDP: The agri-food sector is a key driver of GDP and

national income.

s Employment and Job Creation: The agricultural sector is a major

source of employment, employing more than a quarter of the workforce in
many Arab countries (for example, in Algeria, it employs approximately
[number] million people, representing about [number] of the workforce).
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* An Industrial Link: It connects agriculture (raw production) with
industry (manufacturing and processing).

4. Dynamics of the Agri-Food Sector (Influencing Factors)
Agri-food systems evolve in response to powerful dynamics, most notably:

v Urban expansion and population dynamics: Increased demand for
processed and convenience foods.

v' Structural transformation and economic growth: Changing
consumption patterns and the sector's shift towards commercial
production.

v" Technology and innovation: The introduction of modern technologies
(smart irrigation, mechanization) to increase productivity.

v Investment and agricultural policies: Structural reforms and
encouragement of private investment in the food industry to increase
efficiency.

5. Components and Structure of the Agri-Food Sector
The sector is divided into three main stages:

= Primary Production (Upstream): Agriculture, livestock farming,
fishing, and forestry.

= Manufacturing and Processing (Midstream): Processing of raw
materials, canning, packaging, and beverage production (such as milling
and baking, and dairy production).

= Distribution and Marketing (Downstream): Transportation, storage,
retail, and the end consumer.

5. Core Principles of the Modern Approach

The contemporary approach is characterized by several key features designed
for a sustainable future:

o Systems Thinking: Recognizing interconnections across production,
nutrition, environment, and livelihoods.

o Sustainability Focus: Incorporating agroecology, organic farming, and
family farming to balance production with environmental health.

o Digitalization: The use of data to increase precision in fertilizers,
pesticides, and water application, as noted in ResearchGate.
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o Resilience and Inclusivity: Ensuring food systems are prepared for
shocks (pandemics, conflicts) and provide dignified livelihoods, often
summarized by the FAO’s "four betters" (better production, nutrition,
environment, and life).

Is an integrated system that includes all related activities starting from
agricultural production in the field (plant and animal) through food processing,
packaging, storage, and distribution, all the way to food consumption.

I1. Diagnosis and analysis techniques for agricultural sectors

Diagnosis and analysis techniques in the agricultural sector are methodologies
used to evaluate the technical, economic, and ecological performance of farms
and regional agricultural systems. These techniques range from traditional field
observations to advanced digital tools, enabling better resource management,
disease control, and strategic planning.

1. Definitions
e The concept of agricultural informatics

Agricultural informatics: It is the systematic use of computer tools, databases,
communications, and analytical algorithms (such as artificial intelligence) in all
aspects of matters related to agriculture: from irrigation and fertilization to
harvesting and marketing, as well as in animal management and breeding, post-
harvest operations, and food processing.

e The concept of agricultural diagnosis

Agricultural diagnostics is a precise and systematic analysis of the current
situation of a farm or crop in order to identify problems (such as pests, diseases,
nutrient deficiencies) or to assess overall performance, in order to make sound
management decisions that increase productivity and achieve sustainability.

2. Techniques for diagnosing plant diseases and pests
These are divided into rapid field methods and advanced laboratory methods:

v' Direct diagnosis in the field: using cameras, magnifying lenses, and
reference maps to diagnose plant diseases.

v" For intelligent diagnosis (Al): Artificial intelligence applications for
analyzing plant leaf images and detecting diseases.
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v" Molecular diagnostics: Using DNA and RNA to identify pathogens
(fungi, bacteria, viruses) with high accuracy.

v" Remote sensing: Drones are used to photograph crops and analyze the
data to identify areas of water stress or infestation.

3. Soil and water analysis and improvement techniques

v" Smart sensors: Real-time measurement of soil moisture, salinity, and pH.

v" Soil spectroscopy: Advanced techniques for estimating soil components
without the need for complex chemical methods.

v' Smart irrigation systems: Analyzing soil data to automatically adjust
irrigation based on the plant's actual needs, thus conserving water.

4. Agro-Informatics (Agricultural Data Analysis and Decision-Making)

% Climate Forecasting: Analyzing weather data using artificial intelligence
to predict frost or pest occurrences.

% Standard Modeling: Using mathematical models to evaluate the
performance of the agricultural sector and forecast gross domestic
product.

5. Sustainable and Closed Farming Systems

Hydroponics: Growing plants in nutrient solutions without soil, thus saving
even a small amount of water.

Vertical Farming: Utilizing vertical spaces in buildings to increase production
per square meter and provide a controlled environment.

Aquaponics: Combining fish farming with plant cultivation, where fish waste
provides natural fertilizer for the plants.

6. The role of biotechnology

Biotechnology plays a pivotal role in improving quality of life by using living
organisms to develop innovative products in medicine, agriculture, and industry.
It contributes to the production of precision medicines, crops resistant to harsh
conditions, and economic and environmental sustainability through improved
health monitoring and waste management.
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Agricultural biotechnology aims to increase agricultural productivity, improve
crop characteristics (drought and salinity tolerance), and produce
environmentally friendly bio-fertilizers and pesticides.

» Genetic engineering: Developing plant varieties resistant to diseases and
salinity.
= Tissue culture: Producing disease-free seedlings in large quantities.

I11. Advantages and Disadvantages

The agri-food sector is a strategic sector that requires government support and
scientific research to overcome challenges, especially with expectations of
increased food demand as a result of population growth.

1. Advantages of the Agri-Food Sector

v Achieving Food Security: It contributes directly to providing food for
the population, especially with the expansion of processing industries that
transform raw materials into diverse food products.

v' Economic Development: It is a significant contributor to GDP and
occupies a prominent position in national economies.

v Job Creation: The sector provides ample employment opportunities in
agriculture, manufacturing, and transportation.

v Reducing agricultural waste: It helps in utilizing surplus agricultural
production during peak seasons by canning or processing it.

v Developing Modern Agriculture: The introduction of technology (smart
agriculture) has led to improved productivity, more efficient resource
consumption, and extended product shelf life.

v Product variety: The availability of a wide range of processed foods
allows consumers to meet their modern needs.

2. Disadvantages and Challenges of the Agri-Food Sector (Negatives)

v Dependence on Raw Materials and Reliance on Imports: Many
countries (such as Algeria) suffer from a weak link between agriculture
and industry, making the industry dependent on imported agricultural
inputs, which reduces its competitiveness.

v Environmental Degradation: Intensive food industries are associated
with the use of harmful pesticides and fertilizers, in addition to the waste
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of water resources (especially in the crops that feed this sector) and the
depletion of groundwater.

v" Weak Infrastructure and Financing: The food industry, especially in
developing countries, suffers from problems with industrial land
(difficulty in obtaining land for factories) and a lack of domestic and
foreign private investment.

v Intense foreign competition: Domestic products struggle to compete
with imported products in terms of price or quality, especially in the
context of globalization.

v Impact of climate change: Rising temperatures and water scarcity
(drought) threaten the stability of agricultural production, directly leading
to fluctuations in the supply to processing plants.

v’ Lack of research and development: A lack of innovation and scientific
research limits the development of new and high-quality food products.

The agri-food sector is a cornerstone of economic security, but maximizing its
potential requires addressing the "weak integration™ between raw material
production and processing. Experts recommend supporting this sector by
modernizing agricultural technologies, facilitating investment, and encouraging
research and development to achieve a balance between sustainable production
and high-quality processing.

IV. Analysis of the date industry

The date processing industry transforms dates into new products used directly
as food, such as date paste, date syrup, date juice, date jam, baby food, extruded
products, date sweets, and date vinegar. These products are also used in the
formulation of many other food products, such as liquid sugar, high-fructose
date syrup, high-purity fructose and glucose liquids used in the production of
soft drinks, canned fruit preserves, diabetic foods, and much more.

1. The economic importance of the date palm

The fruit has high nutritional value, being a complete food source rich in sugars,
vitamins, and minerals. Many industries (molasses, liquid sugar, ethyl alcohol,
vinegar) rely on the fruit. Inferior fruit is used in the production of yeast and
animal feed.

2. Value Chain Analysis in the Date Industry (From Palm to Consumer)
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The date industry consists of interconnected stages, and any disruption in one of
them affects the final product:

e Agricultural Production: (Planting the palm, pollination, irrigation,
harvesting).
e Post-Harvest Handling (Initial Processing):

- Sorting and Grading: Based on size, ripeness, and color (from yellow to
black).

- Cleaning and Washing: Removing dirt and impurities.
- Drying: (natural or artificial) to adjust moisture content.

- Fumigation/Sterilization: To protect dates from pests and extend their shelf
life.

e Processing:
- Production of date paste (date pulp) for confectionery.
- Production of date syrup, liquid sugar, alcohol, and citric acid.

% Packaging (Marketing): Vacuum packaging to ensure quality.
3. Date processing industries

The date processing industry encompasses all processes by which dates are
transformed from their natural state into higher-quality, higher-value, or longer-
lasting food or industrial products.

- Date juices and carbonated date drinks: Date juices can be successfully
produced from dates, while carbonated date drinks require further research and
development efforts to study their technical and economic feasibility on an
industrial scale. The equipment, production lines, and packaging systems
necessary for both products are available globally using advanced technologies.

- Date molasses (honey): is one of the oldest processed date products,
especially in the Arab Gulf countries and Iraqg. Its production techniques have
developed significantly on an industrial scale over the past two decades, and it is
even produced by some date product factories at a high standard. However, it
has not achieved widespread commercial distribution locally, regionally, or
globally, perhaps due to insufficient marketing efforts and promotion as a highly
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nutritious food product. Among the most important integrated processes required
for the industrial production of date molasses from pitted date pulp or date paste
are extraction, filtration, concentration under vacuum, sterilization, filling and
packaging.

- Date Paste: The production of date paste requires relatively simple
manufacturing processes involving the removal of pits, followed by grinding
and crushing the pitted date pulp to produce a homogeneous paste. To facilitate
the crushing and homogenization processes, water or small amounts of olive oil
may be added to ease transport and handling. Alternatively, the pitted date pulp
can be heated in ovens at suitable temperatures to soften it and make it easier to
crush.

One of the important aspects requiring developmental efforts is the design of
advanced equipment for removing pits and pulp from dates, and minimizing
pulp loss along with the removed pits. Another technical problem that may
hinder the industrial production of date paste is its handling difficulty and
tendency to harden due to reactions of its sugars. These technical challenges
require rigorous research efforts to resolve.

- Date Extrusion Technology Products: Extrusion technology is a successful
technique in the food industry for producing many high-quality products based
on various grains such as corn, wheat, sorghum, millet, and rice, in addition to
soybeans, peanuts, sesame, and others. This technology is used to produce
successful products like instant breakfast cereals (cornflakes and similar
products), baby food, and more. However, using this technology to develop
products that incorporate dates or date derivatives as a primary raw material
requires significant research and development efforts.

- Production of Dried Date Powder: Dried date powder can be successfully
produced from dates with a high sucrose content, such as the Sukkari date
variety from Saudi Arabia and many Sudanese and Egyptian dried date varieties
in particular. This dried powder is characterized by its long shelf life and wide
potential for use as a rich raw material in many food products, both locally and
internationally. The manufacturing process is relatively simple, involving
pitting, drying the dates, grinding them into powder, and then packaging them in
moisture-proof containers and envelopes.

- Vinegar Production from Dates: Vinegar is produced from sugar solutions or
starchy materials through alcoholic fermentation followed by acetic
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fermentation or acetic oxidation. Vinegar is a solution of acetic acid (acid)
diluted with water. It contains flavoring and coloring substances extracted from
the fruit, its acids, esters, and inorganic salts, the composition of which depends
on the type of fermenting agent used. Vinegar is produced from apple juice,
grape juice, and the juices of many other fruits. Vinegar can also be successfully
produced from the juices left over from dates.

- Date jams: Have been successfully produced in many applied research
projects and even at the level of global companies such as Hero and Nestle, but
there is still ample room to improve the level and quality of date jams through
rigorous research.

4. The development of date production in Algeria

Algeria has made a qualitative leap in date production, becoming the third
global power in the field in 2026 with a production exceeding 1.3 million tons,
with a focus on the quality of varieties and the expansion of processing
industries.

This figure reflects the scale of development that Algerian oases have
experienced, especially in the south, where palm tree-planted areas extend over
approximately 179,200 hectares, giving the country a broad and expandable
production base.

5. Obstacles Facing Date Exports in Algeria
Date exports in Algeria face several obstacles, the most significant of which are:

%+ High costs: Algerian exporters face difficulties in the international
market, primarily due to the high cost of the product and the poor
condition of the packaging and export facilities.

% Lack of organization at ports: Some exporters experience difficulties
such as poor packaging and delays in delivering contracted quantities due
to poor scheduling of ships, a shortage of ships, or, in many cases, their
complete absence. This results in additional burdens, particularly high
shipping costs.

% The lack of suitable storage facilities for dates until they are marketed.

%+ The scarcity of date packaging and processing plants.
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