The Impact Potential of The Sahara Forest Project
– a scenario towards 2050
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In 2050 there will be about 9.3 billion people
sharing the same planet1. Already today the
world is facing intertwined challenges of
food, water and energy security, as well climate change and desertification. Neither of
these challenges is without solutions. At the
same time it is clear that we cannot afford
a response to one challenge that comes at
the expense of another. The greatest challenges of our time are closely interlinked the same must be true for the answers. To
borrow the words of Albert Einstein: “We
can’t solve problems by using the same kind
of thinking we used when we created them.”
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Today, more than 800 million people are “food in-
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Water scarcity
Water scarcity already affects a large portion of
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the global population. And the situation is not
expected to improve any time soon: according to
5

by 2050 to meet the Millennium Development
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Goal on hunger3. Imbalances between availability
and demand, degradation of ground- and surface
water quality, as well as escalating regional and
international competition for water resources are
among the key issues that must be addressed.
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Desertification
The livelihoods of more than one billion people in
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some 100 countries are threatened by desertification. It is estimated that desertification and land
degradation represent an income loss of US$42
annually could have provided 20 million tons of
grain4. Even though desertification is most often
directly triggered by localized drought, human ac-
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It is therefore of major importance to introduce
sustainable cultivation and irrigation practices,
and to implement programs to prevent over-grazing and unsustainable outtake of biomass.

Energy consumption
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The IEA’s Energy Technology Perspectives 2010

Energy consumption in a
no-change scenario

presents a baseline scenario assuming no new
energy and climate policies. The scenario predicts
that primary energy use will rise by 84% – and
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stantial benefits not just for the climate, but also
in enhanced energy security and accelerated economic development.

Climate change
The atmospheric concentration of CO2 passed
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391,5ppm in 2011 . This is higher than it has ever
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been in the last 650,000 years7. The IPCC had earli60

least a 50 % reduction in global CO2 emissions by
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2050, compared to 2000 levels. Leading experts
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global warming5.
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Key assumptions for the scenario
The Sahara Forest Project (SFP) is a new environmental technology that makes possible the development of profitable saltwater infrastructures in low-lying desert
areas. An SFP-facility can be tailor-made to
meet specific production needs. Primary
production opportunities include food (in
greenhouses and outside), electrical energy from Concentrated Solar Power (CSP),
biofuels (in greenhouses and outside), salt
and freshwater. In addition SFP-facilities
offer the potential to remove significant
quantities of CO2 from the atmosphere by
vegetating desert areas.

Globally, the quantity of land under greenhouse cultivation is increasing steadily.
Between 1995 and 2009 the global area of
greenhouses grew on average by nearly
57,000 ha each year, not counting lowtunnel systems 8,9,10 .
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creases in global demand for food and feed
that will accompany it, we assume that the
global area under greenhouse cultivation
will grow at least as rapidly as it did in the
1995-2009 period, with a linear growth rate
of nearly 57,000 ha per year towards 2050.
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Assumption 2
For this scenario we assume that 10% of all
greenhouses built between 2015 and 2050
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SFP-greenhouses each year.

Year
SFP greenhouses

Ordinary greenhouses

Assuming a market share of 10% of all greenhouses built between 2015 and 2050, this scenario ex-

Assumption 4

plores opportunities from SFP facilities including
Through the integration of a Reverse Osmo-

the following basic units:

sis (RO) desalination facility powered by CSP,

•

1 ha saltwater based greenhouse

•

0.75 ha CSP to make electricity

the SFP facility will produce enough water to
irrigate 7.5 ha of Eucalyptus grandis for each
ha of SFP greenhouse and CSP. The higher

for operations and export

•

salinity wastewater released as brine from
the RO process will be fed into the saltwater

0.25 ha CSP to power a Reverse Osmosis

greenhouses for evaporative cooling.

desalination facility

•

7.5 ha of Eucalyptus plantation

At latitudes similar to those of the Sahara des-

The precise rate of carbon sequestration de-

ert, Eucalyptus plantations with 1000 trees/ha

pends on a number of factors, including soil fer-

are found to have a total net primary produc-

tility and harvesting practices. However, the data

tivity of 0.5 to 1 x 10 gC/ha/yr . This is achieved

clearly show that the establishment of Eucalyptus

with about 1000 mm/yr precipitation. However,

forests in deserts would store between 22 and 44

high-efficiency irrigation can be at least twice as

tons of CO2 per hectare per year, making them

efficient as rainfall in delivering water to trees .

asignificant Carbon Negative solution.
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Therefore, with an amount of freshwater equivalent to around 500 mm annual rainfall, planta-

Before establishing forests in desert areas, thor-

tions can be established to store large amounts

ough ecological impact assessments will be re-

of carbon in what are now deserts.

quired. In suitable areas the use of locally adapted
species and alternatives to monocultures would
be preferred.

Assumption 3
For simplicity the calculations are based on the

Assumption 5

assumption that the SFP greenhouses will be
used either 100% for the production of toma-

We adopt the mean of the annual CO2 stor-

toes, or 100% for the cultivation of microalgae

age rates observed in experimental data,

to produce biodiesel. In actual SFP facilities, a

such that 1 ha of Eucalyptus forest is taken

more diverse production mix is anticipated.

to store 33 tons of CO2 per hectare per year.

Impact potential
Food-focus
Product

2025

2035

2050

Unit

Notes

Greenhouses

56 686

113 365

198 383

Ha

Assuming 10% of greenhouses built after 2015

CSP

56 686

113 365

198 383

Ha

1 ha greenhouse: 1 ha CSP

Vegetation outside
greenhouses

425 148

850 240

1 487 879

Ha

Assuming growth of Eucalyptus grandis with freshwater
requirement of 500 mm rainfall per year13,14,15

Total electricity
produced

113 372

226 730

396 767

GWh/yr

Assuming 200 kwh/m2/yr, based on annual solar irradiance of 2000
kwh/m2/yr, and solar efficiency of 10% over the full solar field16.

Liquid freshwater
produced and used

2 539

5 078

8 887

Mt/yr

Assuming greenhouses produce 2l/m2/year17, enough for their
own irrigation, with RO providing equivalent of 500mm annual
rainfall for outside vegetation

Freshwater vapour

3 454

6 907

120 87

Mt/yr

From greenhouses and evaporative hedges, 90% saltwater
evaporated

26

52

91

Mt/yr

Assuming 46kg/m2/yr18

73 692

147375

257 899

GWh/yr

Assuming 10% of electricity is used for saltwater infrastructure,
and 25% for RO

566 864

1 133 654

1 983 839

ee

Assuming 10 employees per ha greenhouse

Salt

22

44

78

Mt/yr

Assuming saltwater density of 1000 Kg/m3 and a salinity of 3.5%.

CO2 stored outside
greenhouses

14

28

49

Mt/yr

Assuming outdoor growth of 7.5 ha of Eucalyptus grandisper ha
greenhouse, with each ha storing 33 t CO2 per year.

Tomatoes
Electricity for export
Greenhouse jobs

Biofuel-focus
Product

2025

2035

2050

Unit

Notes

Greenhouses

56 686

113 365

198 383

Ha

Assuming 10% of greenhouses built after 2015

CSP

56 686

113 365

198 383

Ha

1 ha greenhouse: 1 ha CSP

Vegetation outside
greenhouses

425 148

850 240

1 487 879

Ha

Assuming growth of Eucalyptus grandis with freshwater
requirement of 500 mm rainfall per year

Total electricity
produced

113 372

226 730

396 767

GWh/yr

Assuming 200 kwh/m2/yr, based on annual solar irradiance of 2000
kwh/m2/yr, and solar efficiency of 10% over the full solar field22.

Liquid freshwater
produced and used

2 125

4 251

7 439,4

Mt/yr

All freshwater used for irrigation of outside vegetation. Assuming
greenhouses produce 2l/m2 /year23, and RO provides the rest,
to together supply equivalent of 500mm annual rainfall.

Freshwater vapour

2 709

5 417

9 480

Mt/yr

From greenhouses and evaporative hedges, 90% saltwater
evaporated

Biodiesel

2 834

5 668

9 919

Million L/yr

Assuming production of 50000l/ha24

79 209

158 409

277 208

GWh/yr

Assuming 10% of electricity is used for saltwater infrastructure,
and 25% for RO

566 864

1 133 654

1 983 839

ee

Assuming 10 employees per ha greenhouse

Salt

18

35

62

Mt/yr

Assuming saltwater density of 1000 Kg/m3 and a salinity of 3.5%.

CO2 stored outside
greenhouses

14

28

49

Mt/yr

Assuming outdoor growth of 7.5 ha of Eucalyptus grandisper ha
greenhouse, with each ha storing 33 t CO2 per year.

Electricity for export
Greenhouse jobs
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The Sahara Forest Project in short
• The Sahara Forest Project (SFP) is a new combination of environmental technologies that enables restorative growth, defined as revegetation and creation of green jobs through profitable production of food, freshwater, biofuels and electricity.
• While society still struggles to recognize that sustainable solutions must replace the traditional extractive use of resources, the Sahara Forest Project demonstrates the potential for
restorative practices.
• SFP is designed to utilize what we have enough of to produce what we need more of, using
deserts, saltwater and CO2 to produce food, water and energy.
• The Sahara Forest Projects is not too good to be true and is not rocket science, but an innovative solution founded on the premise that we need a more holistic approach to successfully
tackle challenges related to energy, food and water security.
• The Sahara Forest Project is a unique combination of existing environmental solutions based
on tested principles that are combined to create highly desirable synergies.
• Sahara Forest Project combines solar thermal technologies with technologies for saltwater
evaporation, condensation of freshwater and modern production of food and biomass without displacing existing agriculture or native vegetation.
• The best physical locations for a SFP-facility are low-lying, arid and sunny areas that normally
have little agricultural activity or native vegetation.
• By establishing a commercially viable way to bring saltwater into the desert, The Sahara Forest
Project works as an enabling technology, creating opportunities for a wide variety of businesses to develop alongside it.
• SFP makes it possible to go green by black numbers at the bottom-line, profitably creating
valuable resources while providing ecosystem services.

E-mail:

info@saharaforestproject.com

Web:

saharaforestproject.com

Vis. adr.:

Maridalsvn. 17 B

Mail:

c/o Bellona, P.O. Box 2141 - Grünerløkka
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