
The Future is Carbon Negative 

Restorative growth: 

Revegetation and creation of green jobs through 

profitable production of food, freshwater, biofuels and 

electricity 



Current megatrends 

Source: «The Impact Potential of The Sahara Forest Project – a scenario towards 2050» 



WARNING 



How to combat global warming: 

The Bellona Scenario 2008 



 

 

 

EU ROAD MAP: LOW CARBON ECONOMY 2050 

EU Heads of State, 

February 2010: 

 

 80 - 95 % reduction in 

GHG by 2050  

– compared to 1990 level:  

 

 

 

 

 



Energy efficiency, solar, wind, biomass and CCS  
is crucial to combat global warming and poverty in a 
Carbon Negative strategy! 

”The best way to predict the future is to invent it” 



The ecological footprint of important biofuels 

Crop for 
biofuel 

CO2-
emissions*  

Usage 
of 
water 

Usage of 
fertilizer 

Consumption 
of pesticides 

Need for 
energy 

Amount 
of fuel 
** 

Negative 
influence 
for food? 

Technological 
phase 

Corn 81 - 85 High High 

 

High 

 

High 1135 - 
1900 

Yes Ready 

Sugar cane 4 - 12 High 

 

High 

 

Medium Medium 5300 - 
6500 

Yes Ready 

Soy 49 High 

 

Low - 
medium 

Medium Medium 
- Low 

225 - 350 Yes Ready 

Rapeseed 37 High 

 

Medium Medium Medium 
- Low 

2700 Yes Ready 

Microalgae 0 - 2 Mediu
m 

Low Low High 49700 - 
108800 

No Development 

* Emissions of greenhouse gases through the lifecycle of the biofuel (kg CO2/MJ) 
** Measured in liter ethanol or biodiesel per hectare per year. 



Corn Soy 

Rapeseed 

Sugar cane 

Microalgae 
Gasoline 

0 

50 

100 

150 

200 

250 

0 10 20 30 40 50 60 70 80 90 100 

 % cropland 

CO2-emissions 
 

Production of fuel: CO2-emissions and requirements for 
cropland    

 

% cropland: Land area needed to meet 50% of U.S. transportation fuel demands, measured in 
% of existing U.S. cropland  
CO2-emissions: Greenhouse gas emissions over biofuel life cycle measured in kg CO2/MJ 
(94 kgCO2e/MJ for gasoline is presented as a reference). 







Biomass from the Oceans? 

 



Sahara Forest Project – Synergies for the future 
 



A salt water value chain 



Achieved synergies between core technologies 

Saltwater greenhouse benefits from CSP 

• Surplus heat from CSP fuels desalination process 

• CSP provides power for electrical installations 

• Desalination of water based on clean renewable energy 

CSP benefits from greenhouse and vegetation 

• Heat transfer to greenhouse; costly cooling towers are avoided 

• The hedges and new vegetation stabilizes soil and reduces dust 

• Greenhouses/desalination provides freshwater for mirror 
rinsing 

Outside Vegetation benefits from greenhouses and 
saltwater infrastructure 

• Greenhouse and hedges create a humid, vegetation-conducive 
climate 

• Desalination provides irrigation water for outdoor crops 

 



•CSP is a mature renewable energy technology  
 
•CSP has potential for rapid deployment and large-scale energy 
production  
 
•CSP with water cooling can increase the energy production with 4-9 %  
 
•CSP needs water for cleaning of the mirrors 
 
•CSP is less efficient with dust in the air  
 
•CSP plants should be located in areas with abundant sunlight, but 
these areas often lack freshwater resources 

 
How to supply the water to arid areas? 

Concentrated Solar Power 



New SFP-partner: Sundrop Farms 
• Sundrop Farms: Proprietary saltwater greenhouse technology for 

desert regions 

• Verified yields – operational through 18 months 

• Joint test program with SFP for optimization and integration 



Sahara Forest Project Greenhouse 



Simple aquatic organisms, utilizing sunlight through 

photosynthesis. Some large species, but most are 

microscopic – the microalgae 

 

Free floating microalgae are also known as 

phytoplankton. Many species contains a huge 

percentage lipids /oil 

 

Estimates of total number of species varies between 

100 000 and 1 000 000 species. (About  

35 000 are scientifically described) 

 

Time between division varies between 6 hours and 

several days 

 

Fossil algae has been found with an age of over 3 

billion years and a large part of the global oil deposits 

comes from algae 

 

Constitutes the primary production in the ocean 

 

Large consumers of  CO2 and large producers of 

oxygen 

 

Has played a major part in transforming the earths 

atmosphere 

 

Algae 



• Structures used to evaporate brine down to concentrated solution and allow 
insoluble elements to precipitate out 

• Provides humid and sheltered conditions for external planting 
 

 

Outside vegetation 



Projects under execution 
Jordan 

● MoU with local authorities (ASEZA) 
securing 220 Ha of land + pipeline pathway  

● Ongoing feasibility studies financed by the 
Norwegian Ministry of Foreign Affairs 

● Extensive cooperation between academia 
and business - in Jordan and internationally 

● Strong bilateral support 

Qatar 

● MoU with Yara and Qafco March 2011 - 
Intention to form JV for building 
demonstration center in Qatar 

● Scientific feasibility study for Test and 
Demonstration Centre ongoing 

● Yara to develop the most environmentally 
friendly fertilizer for arid areas 

2011: Testing of concept design 

elements in Qatar 

2011:Location for SFP in Aqaba, Jordan  



Making a difference – the numbers 

Assume a modest number of 10 large Sahara Forest Project Oases. 

The projects could span 3 000 hectares land and yield per year: 

 

      290 Ha 
Greenhouse 

290 Ha 
CSP 

290 Ha 
Other 

2 100 Ha 
Vegetation 

Investment opportunities in 
the magnitude of USD 2 bn  

 

Permanent carbon storage  
70 000 tons per year 

 

Clean energy  
   370 GWh per year ς 10% 
      ƻŦ 9ǘƘƛƻǇƛŀΩǎ ƴŜŜŘ 

 

Restorative food  
 140 000 ton 
tomatoes per year 

 

         Salt refining, 
       mariculture, 
    biomass ς new 
opportunities 

 

Reclaimed land  
..the size of 5 500 
football fields 

 

Employment 
of 30 000 people  

 



The Nile Delta 
•Egypt's bread basket since antiquity 
•1 250 000 Ha that is home to 40 million 
people 
•A 30 centimeter rise in sea level is expected to 
occur by 2025 
•On the top 3-list of the places to be worst 
affected by climate change 

The Qattara Depression 
•An area below sea-level of 1 900 000 Ha 
•If an area of 150 000 Ha was set aside for 
SFP-facilities: 

o 27 000 GWH, net each year 

o 72 million tons of food each year 

o 1.8 million people directly employed 

o All produced in a Carbon Negative 
system 

Egypt 



“This is a gold standard in a day and age where we have a hot and crowded planet, and we need to move towards a low-carbon 

future fast” ς Olav Kjørven, Assistant Secretary-General of the United Nations Development Program (UNDP) 

“The Sahara Forest Project appears to be a very interesting example of the more integrated and holistic kind of thinking that we 
will need a lot more of in the future to make our energy, water and industrial systems more sustainable” 

 ς EU Energy Commissioner Andris Piebalgs 

“It deserves follow-up and attention from private investors, but certainly also partly a public funding system that makes it 

possible to move aheadέ ς Dr. Gro Harlem Brundtland, UN Special Envoy on Climate Change 

“That Sahara Forest-thing just blows my mind!” (…) “Fantastic! This draws upon synergies from a range of different 

technologies” ς Lord John Prescott, UK Former Deputy Prime Minister 

"SFP is a pioneering project that reflects the kind of holistic vision and solution that we need to explore so that we can address 

the interconnected challenges of food, water and energy security.  It is about optimizing the whole system rather than 

maximizing one goal” ς Dr. Dan Kammen, Chief Technical Specialist for Energy Efficiency, The World Bank 

Strong international interest and support 



The Sahara Forest Project 



The CarbonNegative  Plan  





• An integrated technological concept 
• Good for the environment, good for development and 

provide long term economic viability 
• A strong and competent team 
• Has attracted financial support exceeding 12 M NOK 
• Has ongoing operations in Jordan and Qatar 
• First operational tests completed 
• A number of industrial and academic partnerships 
• Strong media attention and support from business and 

decision makers 

The Sahara Forest Project 



Achivements and ambitions 

2007 
2008 

2009 

2010 

2012 

2013 

2014 

2015 

2011 

• Professional organization 
• First feasibility studies 
• Feature at COP 15 

• National Geographic feature 
• Meeting King Abdullah II of Jordan 
• Wide international endorsements 
• First grants of financial support 
• Senior professionals entering 

advisory board 

• First idea formulation 
• Public concept launch 
• Strong media attention 
• Time magazine feature 

• Financial Times and Science features 
• Agreement with Yara and Qafco 
• MoU with Jordanian authorities 
• Norwegian Foreign Ministry endorsement 

and financial support 
• Comprehensive scientific studies (NOK 8m) 

in Jordan and Qatar 

• Construction of test and 
demonstration centers 

• Creating investment 
opportunities in large-
scale projects 

• Proving a financially 
viable business 

• Construction of 
pilot installation 

• First tech trials 



”The best way to predict the future is to invent it” 



The core concept 

Concentrated 
Solar Power 

Heat for desalination 
Power for greenhouses 

Outside  
Vegetation 

Dust arresting for CSP 
Soil stabilizing 

Self irrigating 

Saltwater 
Greenhouse 

Yield-efficient climate 
Cooling of CSP 

Humidity for vegetation 
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Local services 

Biomass refinement 

M
ar

ic
u

lt
u

re
  

Salt p
ro

d
u

ctio
n

 

Concepts extensions 


