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Development as measured by GDP requires…innovation and…

2Sources:  Nicolas Meilhan « The end of growth? », Angus Maddison

1769

Steam Engine Patent (James Watt)



…energy to « fuel » growth…

3Sources:  Nicolas Meilhan « The end of growth? », Schilling et al, BP Statistical Review 2013

World GDP

« When the Industrial
Revolution started, 
the amount of carbon
sitting in coal under
Britain was roughly
the same as the 
amount sitting in oil
under Saudi Arabia » 
David Mackay



4

Sources:  Nicolas Meilhan « The end of growth? », Schilling et al, BP Statistical Review 2013, 2016

World GDP

« British coal
production peaked in 
1910 » David Mackay

…but carbon-intensive energy sources are finite…

R/P (BP2015)

50 years

114 years

53 years



…and will get less cost effective…

5Sources:  Nicolas Meilhan « The end of growth? », Rystadd Energy, Morgan Stanley
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Sources:  https://www.carbonbrief.org/what-global-co2-emissions-2016-mean-climate-change

…so even if CO2 emissions might be peaking…

Nota: 1 tonne of C = 3.67 tonnes of CO2
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Sources:  https://www.carbonbrief.org/what-global-co2-emissions-2016-mean-climate-change

…due to reduced coal use…



8Sources:  https://www.carbonbrief.org/what-global-co2-emissions-2016-mean-climate-change

…meeting <2C requires substantial decrease in emissions… 



Dec 12th 2015: Historic Paris Agreement on Climate Change

9Sources:  http://newsroom.unfccc.int/unfccc-newsroom/finale-cop21/

195 Nations Set Path to Keep Temperature 
Rise Well Below 2 Degrees Celsius



10Sources:  The New York Times, April 21, 2017

April 21rst 2017: a milestone in Britain



11Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

How can we « fuel » sustainable development…
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12Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

…in an equitable manner…
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13Sources:  http://www.worldometers.info/world-population/#table-forecast

…for a growing population?
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Steam Engine Patent 
(James Watt): 1769



14Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

Are renewables THE answer ?
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15Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »
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You would need to cover 80% of USA with energy crops…



16Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

… 8 km wide biofuel plantation for every km of road



17Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »
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You would need to cover 50% of UK with wind farms…



18Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »
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… or 25% of UK with PV solar farms…



19Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »
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… which helps put nuclear power in perspective…



20Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

… to have impact renewable facilities have to be country-sized
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Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

… and energy transition plans have to « add up »…

Production breakdown
2050



22Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

… no nuclear/clean coal = using other people’s renewables…

Each 600 km x 600 km 
yellow square :
CSP powers 1 billion 
persons at avg EU     
125 kWh/day/person



23Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

… no nuclear/clean coal = using other people’s renewables…

Each 600 km x 600 km 
yellow square :
CSP powers 0.5 billion 
persons at avg USA     
250 kWh/day/person



24Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

… and then low-loss power transmission is essential…



25Sources:  David Mackay « A reality check on renewables », « Sustainable Energy-without the hot air »

… with High Voltage DC transmission being a key technology…



26Sources:  http://www.desertec.org/

… as proposed by the DESERTEC Foundation



27Sources:  IRENA Renewable Cost Database

And what about cost ?  Solar PV is becoming competitive…



28Sources:  Fraunhofer « The Moroccan Solar Plan » 

…but energy storage remains a key enabler of solar PV….

Sunset



29Sources:  US DOE 

…traditional storage technologies are site constrained….



30Sources:  Hydrogenics

…with hydrogen storage offering a flexible solution….



31Sources:  US DOE

…that is compatible with all forms of renewables….



The distribution infrastructure (vending 
machines) is simple and inexpensive. The 
cartridges can be made available anywhere, 
anytime.

Readily available

As soon as you " click " the 
cartridges in place, the 

hydrogen will be converted to 
electricity.

. 

Plug & drive

No CO2 emitted during your trip… and 
the best way to store renewable energy.

Zero CO2 emissions

A scooter equipped with the Stor-H 
system can easily achieve a 100 km 

range with only two cartridges.

Excellent Range

The cartridge has a minimal 
environmental impact the cartridge can be 
refilled thousands of time and at end-of-
life all of its materials can be recycled.

Small environmental footprint

The Stor-H standard is a way to store 
hydrogen at very low pressures 

without any risk of explosion.

Completely safe

Through the use of cartridges, hydrogen 
becomes simple to transport and to use.

An easy to use can

STOR H
The new energy standard

for green mobility

…is cost competitive and more flexible than alternatives….
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…and local economic development of products & services

France

Morocco

Switzerland

Sources:  AAQIUS
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CONTACT

Adil GAOUI

adil.gaoui@aaqius.com

+212 (0)6 61 56 7979

+212 (0)6 63 63 1891 (WhatsApp)

Thanks for your attention
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