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Focus on:

Adopting a long term, multi-sectoral approach for the energy
sector transformation
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Challenges of energy sector for
agriculture in the NWSAS

Solution Package 3
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Challenge 1: Increased pumping demand
• Water abstractions in the NWSAS basin have
seen a substantial increase, rising from 0.6 billion
m3 in 1970 to 2.7 billion m3 in 2012. [1]
• This significant change has been mainly driven
by:
• The growth of the agricultural sector: total irrigated
area in the NWSAS in 2014 reached 470,000 ha[2] (of
which 270,000 ha irrigated from SAS [3]).
• Access to energy sources and reduced costs of new
drilling technologies, has allowed a significant
increase in the number of wells, passing from few
wells in the 1960s to more than 18,000 in 2012.[4]
• The use of inefficient irrigation systems (avg 40% in
the region and can go up to 60% at best in some
parts): In term of volume, the estimated losses of
water reach about 2500 m3/ha.[5]
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Challenge 1: Increased pumping demand
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Challenge 1: Increased pumping demand
The resulting impacts are:
• Reduction of the water table level: resulted in significant drawdown of the
two water table levels (i.e. CI and TC aquifers), reduced piezometric head
and caused depletion of shallow wells and “Foggaras”.
• Impact on farmers’ revenue: In order to overcome the obstacle of reduced
water table level, people tend to drill deeper wells, which means higher
pumping head and higher energy costs.
• Impact on environment: Knowing that the main energy source used for
pumping in the region is diesel.
• Adding pressure to energy sources: high irrigation demand coupled with
the use of inefficient irrigation systems, causes a higher overall energy
requirement (4896 GWh in Algeria in 2014 and 550 GWh in Tunisia in the
same year) [6][7].
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Challenge 2: Energy to improve water quality: for
brackish water desalination and waste water treatment.
• Irrigation is responsible for significant amount of
soluble salt estimated to about 1.2 – 4.4 million
ton per year and average of 2000 mg/l. [8]
• The use of desalination technology or waste
water treatment technologies (for irrigation) is
becoming more important.
• Energy requirements are:
➢ The energy requirements for brackish water
desalination 0.5 to 2.5 kWh/m3, [9]
➢ The energy requirement for wastewater: 0.26 to
0.84 kWh/m3. [10]
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Challenge 2: Energy to improve water quality: for
brackish water desalination and waste water treatment.
Brackish water desalination:
• Algeria: No plants.
• Libya: No plants.
• Tunisia: more than 10 plants are to be
installed, of which 6 will be located
within or close to the border of the
NWSAS.
• The desalination technology will be
either Reverse Osmosis (RO) or
Reverse Electro Dialysis (RED). [11]

• Waste Water Treatment:
• Algeria:
• 2 plants are operational (for
irrigation purposes)
• located in the NWSAS region, in El
Oued and Ouargla.[12]
• Tunisia:
• 110 sewage treatment plants are
operational in Tunisia of which
• 25 plants (19%) are located within
the NWSAS area with totatl capacity
of 166,000m3/ha. [13]
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Challenge 2: Energy to improve water quality: for
brackish water desalination and waste water treatment.
The resulting impacts are:
• Reducing the agricultural area suitable for growing crops: Salinization results considerable
loss of land resources, estimated at: [14]
• 4,300 ha per year in Algeria.
• 300 ha per year in Tunisia.
• Increasing the production cost of crops and reducing farmers’ revenues.
• The increase in water salinity and soil degradation causes decline in agriculture yield and farmers revenues.
• Furthermore, the extra costs related to brackish water desalination and/or wastewater treatment, may
impose higher costs to farmers, compromising their revenues.

• Additional burden on the electricity grid:
• The energy required for desalination and wastewater treatment are mainly covered by electrical energy
• which is already under pressure to meet the growing demand especially during hot season (due to high
cooling demand).
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Challenge 3: Intermittent electricity supply (in rural areas)

[15]
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Challenge 3: Intermittent electricity supply (in rural areas)

Algerian electricity Grid [16]

Tunisian electricity Grid [17]

Libyan electricity Grid [18]
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Challenge 3: Intermittent electricity supply (in rural areas)
• Despite the high electrification rate in the three
countries (Algeria: 99.6%, Tunisia: 100%, Libya:
98.5), the rural areas are still lacking sufficient
electrification throughout the day. [19].
• The national grid is concentrated in the
northern and coastal parts that have higher
population density.
• The southern rural areas (i.e. south Algeria) are
usually supplied by diesel generators or using
local mini grids to supply the demand of each
province [20].
• With the growing population and increasing
energy use, the stress on electricity supply is
becoming more significant.
Access to electricity (% of population), World Bank

[19]
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Challenge 3: Intermittent electricity supply (in rural areas)

Algiers, Algeria [21]

Tunis, Tunisia [22]

Tripoli, Libya [23]
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Challenge 3: Intermittent electricity supply in rural areas:
The resulting impacts are:
• Increased environmental impact due to
high fossil fuel consumption (mainly
diesel) to electrify rural areas.

• Blackouts are becoming more frequent
in recent years especially during summer
when cooling demand is the highest.[24]

[25]
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Challenges of energy use in agriculture
• Challenge 1: Increased pumping demand
• Challenge 2: Energy to improve water quality: for brackish
water desalination and waste water treatment.
• Challenge 3: Intermittent electricity supply in rural areas.
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Solution Package 1: Optimizing energy/electricity
expansion, technically and economically
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• Solution 1.1.
Mechanism to coordinate
energy development plans with other sectors
with other sectors’ strategies

➢ Set up multi-disciplinary teams to facilitate
the implementation and follow up of the
cross-sectoral planning on the medium and
long term.

• Solution 1.2. Support research in renewable
energy (infrastructure, forecasting and
planning)

➢ Development of a mechanism /legal
framework for coordination between sectors.

• Solution 1.3. Utilizing the interconnection
between NWSAS countries create a real
regional electricity market and avoid building
unnecessary extra capacity.
• Solution 1.4. Assessing and sharing the
environmental impact of current practices
(electrification, diesel pumping, etc.)

➢ Conducting workshops/intersectoral dialogues
to implement the cross-sectoral coordination
and planning.
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development plans with other sectors with
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unnecessary extra capacity.
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➢ Strengthen the cross-border interconnections
between the three countries (if required).
➢ Encourage the trade of electricity to increase
the reliability of the grid and offset partially or
totally the need for installing extra capacity.
➢ Promote cross-border coordination and
cooperation in planning, also at the
governorate/ provincial level.
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3. Utilizing the interconnection between NWSAS countries create a real
regional electricity market and avoid extra capacity.
Table 1. Electricity traded between Algeria, Tunisia and Libya in 2014.

Max transfer
Max energy exchanged Energy exchanged Load Factor
capacity (MW)
(GWh/year)
(GWh/year)
Morocco-Algeria
2900
25404
126
Algeria-Morocco
2900
25404
303
Algeria-Tunisia
1760
15417.6
536
Tunisia-Algeria
1760
15417.6
556
Tunisia-Libya
801
NON OPR
N/A
Libya-Tunisia
801
NON OPR
N/A
Libya-Egypt
4
Egypt-Libya
46.7
Interconnection

0.5%
1.2%
3.5%
3.6%
N/A
N/A
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• Solution 1.1. Mechanism to coordinate energy
development plans with other sectors with
other sectors’ strategies

➢ Estimation of the environmental impact of the
current practices in agriculture, industry and
energy sectors.

• Solution 1.2. Support research in renewable
energy (infrastructure and forecasting)

➢ Launching public awareness campaigns to
communicate the findings to local
communities and how such impact can affect
their farms and living conditions.

• Solution 1.3. Utilizing the interconnection
between NWSAS countries create a real
regional electricity market and avoid building
unnecessary extra capacity.
• Solution 1.4. Assessing and sharing the
environmental impact of current practices
(electrification, diesel pumping, etc.)

➢ Involve local communities in adopting
mitigation actions.
➢ Ensuring EIAs are conducted in preparation for
any future project and activities.
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1.1. Mechanism to coordinate
energy development with other
sectors’ strategies.
Timely information sharing and
coordinated planning.

INSTRUMENT

Timely information sharing and
coordinated planning. Cross
sectoral impacts of expansion
sectorial infrastructure. (i.e.
irrigation master plan).
1.2. Support research in
renewable energy (infrastructure,
forecasting and planning).

1.5. Assessing and sharing
the environmental impact
of
current
practices
(electrification,
diesel
pumping, etc.)

1.3 Standards and quality control
of PV pumping equipments

INFRASTRUCTURE

Wastewater treatment plants with
power generation from biogas
production.

Mechanisms for adoption of
efficient irrigation schemes.

Technology upgrade from inefficient
pumping systems to high efficiency
pumps.

INTERNATIONAL
COORDINATION
AND
COOPERATION

Environment

1.4. Utilizing the interconnection
between NWSAS countries to
create a real electricity market
and avoid extra capacity.
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Solution Package 2: Accelerating the clean
energy transition across sectors
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• Solution 2.1. Information sharing about the new
energy projects, their impacts on other sectors
and grid absorption capacity.
• Solution 1.2. Develop a sustainable scheme to
promote the use of solar for multiple purposes (i.e.
water pumping and purification) instead of fossil fuelbased technologies.
• Solution 2.3. Restructuring of the subsidy system.
• Solution 2.4. Supporting installation of renewables at
the individual level (i.e. PV).
• Solution 2.5. Encourage investments in renewable
energy for agricultural purposes.
• Solution 2.6. Support the development of a
sustainable scheme for solar energy (environmental
impact)

Solution Package 1

Solution Package 2

Solution Package 3

➢ Development of detailed implementation
plans to achieve the planned renewable
targets. This should address questions related
to:
➢ Which locations will be used for the
installation of the new capacity?
➢ What resources needed from other
sectors? (including water and land)
➢ How would this plan affect other sectors?
And what mitigation measures will be
taken
➢ Sharing the information about future project
with other sectors (water, environment and
agriculture) in workshops/intersectoral
dialogues (see Solution 1 of Package 1).
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• Solution 2.1. Information sharing about the new
energy projects, their impacts on other sectors and
grid absorption capacity.
• Solution 1.2. Develop a sustainable scheme to
promote the use of solar for multiple purposes (i.e.
water pumping and purification) instead of fossil
fuel-based technologies.
• Solution 2.3. Restructuring of the subsidy system.
• Solution 2.4. Supporting installation of renewables at
the individual level (i.e. PV).
• Solution 2.5. Encourage investments in renewable
energy for agricultural purposes.
• Solution 2.6. Support the development of a
sustainable scheme for solar energy (environmental
impact)
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➢ Review the current legal frameworks and laws
to motivate investments. (what is there that is
hindering investments? How to improve the
situation?)

➢ Develop new financing models for large scale
investments in renewables (some insights
might be taken from 2.2 billion-euro Noor
Ouarzazate IV power station in Morocco).
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• Solution 2.1. Information sharing about the new
energy projects, their impacts on other sectors and
grid absorption capacity.
• Solution 1.2. Develop a sustainable scheme to
promote the use of solar for multiple purposes (i.e.
water pumping and purification) instead of fossil fuelbased technologies.
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➢ Restructuring the price of diesel and
reallocation of subsidies toward energy
efficiency applications and renewables.
➢ Limiting free access to electricity for drilling
using electricity recharge cards per quarter /
agricultural season.

• Solution 2.3. Restructuring of the subsidy system.
• Solution 2.4. Supporting installation of renewables at
the individual level (i.e. PV).
• Solution 2.5. Encourage investments in renewable
energy for agricultural purposes.
• Solution 2.6. Support the development of a
sustainable scheme for solar energy (environmental
impact)

➢ Gradually reducing the subsidies for fossil
fuels and taking into account the
environmental and socioeconomic impacts on
farmers.

Focus

Nexus Challenge 1

Nexus Challenge 2

Nexus Challenge 3

• Solution 2.1. Information sharing about the new
energy projects, their impacts on other sectors and
grid absorption capacity.
• Solution 1.2. Develop a sustainable scheme to
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water pumping and purification) instead of fossil fuelbased technologies.
• Solution 2.3. Restructuring of the subsidy system.
• Solution 2.4. Supporting installation of renewables
at the individual level (i.e. PV).
• Solution 2.5. Encourage investments in renewable
energy for agricultural purposes.
• Solution 2.6. Support the development of a
sustainable scheme for solar energy (environmental
impact)
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➢ Review the current legislations to motivate
small-scale investments in renewables. (What
is there that is hindering investments? How to
improve the situation?).

➢ Develop innovative business models to
support small-medium scale investments in
renewables.
➢ Development of support policies to motivate
the transition towards renewables such as
solar heaters and solar pumps.
➢ Set up schemes such as the feed-in tariff
scheme and long term purchasing to support
individuals to sell surplus electricity to the
grid.

Water

Energy

Support the development of a
sustainable scheme for solar
energy (water consumption)

2.1. Information sharing about the new
energy projects, their impacts on other
sectors and grid absorption capacity.

Food/Agriculture

Environment

INSTITUTIONS
INFORMATION

INSTRUMENT

2.2. Develop a sustainable scheme to
promote the use of solar for multiple
purposes (i.e. water pumping and
purification) instead of fossil fuel-based
technologies.

2.6. Support the development of
a sustainable scheme for solar
energy (environmental impact)
Support scheme for
farmers to shift towards
efficient appliances and
machinery.

2.3. Restructuring of the energy subsidy
system
2.4. Supporting individual level
renewable energy installation (i.e. PV)
2.5. Encourage investments in
renewable energy for agricultural
purposes.

INFRASTRUCTURE

INTERNATIONAL
COORDINATION
COOPERATION

Synchronizing and utilizing desalination
units as flexible demand to allow for
intermittent renewables.

AND

Proper balance between
staple and cash crops.
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Solution Package 3: Reliable energy supply to
support the modernization of agriculture,
improving quality of life and encouraging
economic development
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• Solution 3.1. Research on demand side management and the
use of smart grid.
• Solution 3.2 Specific Mechanisms to fight energy poverty, in
parallel to energy subsidy reforms
• Solution 3.3. Strengthen the electricity grid in rural areas and
increase the reliability of the grid.
• Solution 3.4. Implement energy efficiency measures in the
settlements.

• Solution 3.5 Implement smart meters within a global approach
of smart grid
• Solution 3.6. Coordination over fuel smuggling control across
borders.
• Solution 3.7. Raise awareness of the need to balance the
impact of reliable energy supply with environmental
protection concerns

Solution Package 1

Solution Package 2

Solution Package 3

➢ The removal of energy subsidies will expose
vulnerable people who will not be able to pay
their energy bill.
➢ Support mechanism should be put in place to
support vulnerable people either directly or
indirectly.
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• Solution 3.1. Research on demand side management and the
use of smart grid.
• Solution 3.2 Specific Mechanisms to fight energy poverty, in
parallel to energy subsidy reforms
• Solution 3.3. Strengthen the electricity grid in rural areas and
increase the reliability of the grid.

• Solution 3.4. Implement energy efficiency measures in the
settlements.
• Solution 3.5 Implement smart meters within a global approach
of smart grid
• Solution 3.6. Coordination over fuel smuggling control across
borders.
• Solution 3.7. Raise awareness of the need to balance the
impact of reliable energy supply with environmental
protection concerns

Solution Package 1
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Solution Package 3

➢ Utilize the rural areas for solar projects (where
solar potential is high) to create jobs in these
communities.
➢ Maximize the benefits of investments in
strengthening rural network to serve multipurposes such as solar power plants, solar
irrigation and solar for water treatment
projects.
➢ Develop the required connection to allow
individuals to sell surplus electricity to the
grid.
➢ Proper maintenance of the substations to
avoid power failure during high demand days.
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• Solution 3.1. Research on demand side management and the
use of smart grid.
• Solution 3.2 Specific Mechanisms to fight energy poverty, in
parallel to energy subsidy reforms
• Solution 3.3. Strengthen the electricity grid in rural areas and
increase the reliability of the grid.

• Solution 3.4. Implement energy efficiency measures in the
settlements.
• Solution 3.5 Implement smart meters within a global approach
of smart grid
• Solution 3.6. Coordination over fuel smuggling control across
borders.
• Solution 3.7. Raise awareness of the need to balance the
impact of reliable energy supply with environmental
protection concerns
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➢ Raise the public awareness about the
importance of the use of efficient appliances
to the national grid as well as the gains on
their personal electricity bills.

➢ Design schemes to support low-income
people to shift to high efficiency appliances in
their houses and efficient machinery in their
farms.

Water
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Environment

Prohibit pumping from deep
and/or illegal wells and
borehole.

INFORMATION

3.1. Research on demand side
management and the use of smart
grid.

INSTRUMENT

3.2 Specific Mechanisms to fight
energy poverty, in parallel to energy
subsidy reforms

INFRASTRUCTURE

3.2. Strengthen the electricity grid in
rural areas and increase the
reliability of the grid.
3.3. Implement energy efficiency
measures in the settlements.
3.5 Implement smart meters within a
global approach of smart grid

INTERNATIONAL
COORDINATION
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Food/Agriculture

AND

Coordinated efforts to preserve
water resources and keep that
water table level within safe
operational level.

3.4. Coordination over fuel smuggling
control across borders

3.5. Raise awareness of the
need to balance the impact of
reliable energy supply with
environmental protection
concerns

Balance between less water
intensive products (low
pumping demand) and high
value products.

Shift to high efficiency
machinery.
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