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Clean water from clean energy

How renewable energy can be a game-changer for Africa's
desalination industry

By 2050, it is expected that there will be at least 800 million Africans living in regions with
acute water scarcity (where the renewable water resources capacity is less than 1000
m*/capita/year).! A recent study on the potential growth of the desalination market in
developing countries estimated the demand for desalination in Africa’'s most water-scarce
countries to reach 37 Mm?®/day by 2050, satisfying total municipal water demand for urban
populations; which is an increase of more than 1500% compared to the current installed
capacity in these countries!

FIGURE 1: Projected desalination capacity in sub-Saharan Africa’s most
water-scarce countries by 2050
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According to the FAQO, the agricultural sector has the highest water demands in these regions,
which makes desalination a key enabler for food security.

African governments are already taking serious steps to develop more desalination plants. In
Algeria, the government is implementing a new water emergency plan that will prioritize
water from desalination. Algeria is already home to Africa’s largest desalination plant, Hamma
Seawater Desalination Plant, which has a freshwater production capacity of 200,000 m*/day.
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Algeria’'s 11 desalination plants currently produce 17% of the national drinking water demand,
and the Algerian government is planning to develop 4 new desalination plants, increasing the
country's cumulative desalination capacity to nearly 3 Mm?®/day.2® In Egypt, the government
announced plans to invest $8.5 billion by 2050 to develop 47 desalination plants through
public-private partnerships. South Africa is also exploring desalination more seriously to
contribute to the country's water security.* In Morocco, a new large-scale desalination plant
with a capacity reaching 275,000 m?/day was recently developed through a PPP model.
Namibia has also announced plans to develop a desalination plant to supply water to the
capital city.

Renewable energy can be a game changer for the desalination industry

Desalination is an energy-intensive process and energy costs account for the majority of a
plant's typical operating expenditures (over 40%). In reverse osmosis (RO) plants, which are the
most energy-efficient, the energy requirements are 3.5 - 5 kWh/m?® which translates to 44% of
the total water cost, which is typically 0.98-1.82 $/m*in RO plants.>® While technological
developments in membrane manufacturing can decrease the levelized cost of water by
increasing efficiency, the real opportunity is in driving down energy costs.

FIGURE 2: Comparison of the typical operating expenditures (Opex) for thermal
and RO plants®
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Many African countries have high-quality solar (PV) resources that could provide a significant
source of cheap power for growing desalination demand. Plants using a PV-RO configuration
have been gaining traction in research and pilot projects.”® While running a desalination plant
off of solar+storage is likely not economic (LCOE at least 80% higher than solar alone), there are
isolated projects where an RO plant is connected to the grid and paired with a nearby PV plant
with an annual production profile equal to or greater than the RO plant's demand. This
approach is the one currently employed at Al-Khafji solar desalination plant in Saudi Arabia
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(the first utility-scale solar desalination plant in the world) and also in the Sydney and Perth RO
plants in Australia.

Generally, desalination plants need to run as close to 100% of the time as possible, so the
primary impact of widespread solar use will be in driving down the average energy costs,
which can make broader deployment of desalination economically feasible.

FIGURE 3: Typical LCOW breakdown for a solar PV-RO plant (capacity assumed
is 330,000 m*/day and PV plant size is 6.3 MW).
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Africa’s Future Desalination Industry

While the desalination market in North Africa is growing steadily (and currently accounts for
almost 80% of the continent'’s installed capacity), the sub-Saharan region market is still
nascent.” The installed desalination capacity in sub-Saharan Africa is currently around 1.5
Mm?3/day, which is 35 times less than the capacity in the Middle East and North Africa region.”
Furthermore, few African countries have formally included desalination in their water
resources management strategies. However, as more African countries have started realizing
the urgency of managing their renewable water resources in a more sustainable manner, the
market opportunity for renewable energy-powered desalination is expected to grow. The rapid
growth of the solar PV market in Africa will be an enabler for renewable energy-powered
desalination by driving down energy costs.

The renewable energy revolution could drive complementary growth in desalination, and
provides a unique opportunity for African countries to meet their growing water demand
while developing their local renewable energy industry. However, a number of key
interventions by African governments, the private sector, and research institutions are required
to reap this opportunity:

e Formally recognize desalination as a key element in national water strategies.
Unfortunately, desalination was not considered in the African Development Bank
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Water Strategy 2021-2025 nor in the Water Strategy 2018-2030 of the African Ministers'
Council on Water. Including desalination in national water strategies plays a key role in
catalyzing market growth by setting expectations about policy.

e More advocacy for the technical and economic feasibility of solar-powered RO
plants. Given the historically “conservative” nature of the desalination industry, the
adoption of new technologies tends to be slow. Hence, international developers,
renewable energy companies, and research institutions should play a more active role
in advocating for solar-powered RO as a reliable and cost-competitive technology.
Utility companies should be closely engaged in this dialogue.

e Invest more in modular and decentralized solar desalination systems. While
large-scale desalination delivers lower average cost of water, it is constrained by high
capital investments, complex financing requirements, and large land utilization.
Decentralized and modular solar desalination systems overcome these challenges and
can support the socio-economic development of remote and rural communities,
despite higher average costs.

e Implement supporting policy instruments such as quotas, preferential purchase
tariffs, and environmental attribute certificates to incentivize developers of renewable
energy-powered desalination projects.

e Explore the feasibility of implementing water trade agreements between African
countries to exchange desalinated water for power, treated wastewater, or high-value
commodities.
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