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POWERFUELS

§ are synthetic gaseous or liquid 
fuels based on (green) electricity

§ can deliver energy or basic 
materials for many use cases

§ are an alternative to fossil fuels to 
avoid CO2 emissions

What is Power-to-X ?
Renewables
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Basic Scheme of Power-to-X Economy

Advanced smart 
community to take 
advantage of PowerFuels
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Renewable 
Energies

Electricity

Green IndustriesEnergy Efficiency

Sustainable 
mobility

comes from

generates electricity

makescontribute to

could be used in

POWERFUELS

Power-to-X at the heart 
of a circular economy
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Green Hydrogen and Green Ammonia 
Value Chain
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67%

Costs of generating renewable electricity 
as fundamental driver of synthetic fuel 

costs
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Renewable Energy Recent Biding Prices
c$/kWh PV Wind
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Needs for EU-MENA 
in 2050: 7.500 TWh/y

Biomass: 1.350 TWh/y

Geothermal: 1.100 TWh/y

Wind: 1.950 TWh/y

Hydro: 1.350 TWh/y

Solar : 630.000 TWh/y
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Renewable Energies
Potential in EU-MENA
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TECHNICAL POTENTIAL
PHOTOVOLTAIC

Photovoltaic (PV) Wind Onshore Wind Offshore

Technical Potential (TWh) 49 000 11 500 2 250

Technical Potential (GW) 20 000 6 000 500

5% of the Tech. Pot. (GW) 1 000 300 25

TECHNICAL POTENTIAL
WIND ONSHORE

TECHNICAL POTENTIAL
WIND OFFSHORE
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HIGH REN. POTENTIAL
STRONG POLITICAL SUPPORT & 
INTERNATIONAL PARTNERSHIP

INVOLVMENT OF THE INDUSTRY AND 
THE PRIVATE SECTOR

GROWING R&D INFRASTRUCTURE 
AND CAPACITY BUILDING

SUCCESSFUL DEPLOY. OF REN.

STRONG PROXIMITY + MARITIME & 
GAS CONNECTIVITY WITH EU 
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Power-To-X in Morocco:
Studies and Roadmap
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with the support of

2 Preliminary Studies conducted in 2018 on « Power-
To-X in Morocco » 

MARKET & 
TECHNOLOGIES

OPPORTUNITIES & 
POTENTIAL FOR MOROCCO

MOROCCO’S PTX 
2050 ROADMAP

3rd more in-depth study is
launched to assess R&D,
Innovation and Industrial
opportunities for Morocco,
Evaluation of the socio-
economic impact of the PtX
economy, Focus on the
environmental impact of the PtX
industry, Elaborate a sectorial
Roadmap for PtX in Morocco
2050

With

Key-Words Electrolysis, Green
Hydrogen & Ammonia

With

Key-Words Key-Words: PtX Potential, Grid,
Infrastructure, Impact, Exports

Creation of a National Commission for Power-
to-X by the Moroccan Energy Minister on Feb.
11th, 2019

MOROCCO-GERMANY ALLIANCE Morocco’s ambassador to Germany, Zohour ALAOUI, signed an 
agreement with German Federal Minister for Economic Cooperation and Development, Gerd 

MÜLLER, in a landmark agreement that is set to transform the country’s renewable energy sector.



From Small Scale
to Industrial Scalle R&D
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Small Pilot
UM6P

R&D Pilots
GreenH2A

Up-Scalling
Industries

other
industries

TRL 1 - 3 

Test ranges:
1W - 1kW
1g - 1kg

Short Term

TRL 4 - 7

Test ranges:
~1MW
~1 tpd

Short Term

TRL 8 - 9

Test ranges:
~10MW - +100MW

~100 tpd - +1000 tpd
Mid to Long Term
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Export Potential for PtX Products: 
Morocco Joins a Restricted Club

§ Morocco Identified and Short-listed among 6 Countries as a “Front Runner” Potential for the “Power-
To-X” Sector

§ Main advantages:

§ Renewable Potential (Combined: wind and solar),

§ Leadership in Energy transition and

§ Geographic proximity to Europe

§ Morocco will be able to capture up to 4-8% of the global ‘Power to X’ market

≈ 100 - 400 Md€    .



Domestic demand for PtX as a raw material for industry and Exports are the sectors 
where the industry could start to develop.
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PtX Market 
Domestic and Export Opportunities

SHORT TERM

Industry Feedstock

Export

Hydrogen Ammonia Liquid Fuels Methanol

MEDIUM TERM

Grid Stability

Heavy Trucks

Public Transport

LONG TERM

Passenger Vehicles

Industrial Heat

Railway / Maritim
/ Aviation
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AGRO ENERGY TIC Design
Biomass and nexus
energy-agriculture

GREEN & SMART BUILDING PARK being finalized 
Green buildings, energy efficiency, networks
intelligent and sustainable mobility

GREEN ENERGY PARK Inaugurated in January 2017
Concentrated photovoltaic 
and thermal solar energy

WATER ENERGY NEXUS Project
Desalination, water treatment
and water-energy nexus

GREEN H2A Design
Production of green fuels based on 
renewable energy and energy storage

R&D Infrastructures Network

GREEN ENERGY PARK
MOROCCO - IVORY COAST
Under construction
Solar Energy

With almost $50M already dedicated for R&D in Morocco, IRESEN is also setting the 
most important network of platforms in the field of Research and Innovation in Africa

2020 17© Research Institute for Solar Energy and New Energies



The aim of this platform is to stimulate the use of green raw materials in 
fertilizer production in particular, and in industry more generally.

GreenH2A also aims to support our country in achieving its goal of reducing greenhouse
gas (GHG) emissions to 42% by 2030. This, by supporting R&DI applied in the field of
hydrogen production and Green Ammonia.
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R&D & INNOVATION TECHNNOLOGICAL
SUPPORT

TRAINING & 
CAPACITY BUILDING
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RENEWABLE 
ENERGY

HYBRIDIZATION

HYDROGEN
PRODUCTION, 
TRANSPORT & 

STORAGE

CARBON
CAPTURE 

STORAGE AND 
UTILIZATION

MOBILITY ON 
HYDROGEN

GREEN 
CHEMISTRY

DEVELOPMENT OF A NEW TECHNOLOGICAL 
ECOSYSTEM BASED ON GREEN MOLECULES

Increase the load 
factor of renewable 
electricity to run the 
electrolyzes

Comparing at different 
scales PEM, Alkaline 
and SOEC High 
Temperature 
Electrolysis

Focus on green 
molecules: ammonia, 
methanol and 
synthetic fuels

Investigate the various 
CO2 capture 
techniques and their 
applicability to the 
national context

Foster green mobility 
solutions based on 
powerfuels for public 
transport and heavy-
duty vehicles 
(mining…)
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Pilot Projects

2020 20

Green Ammonia Platform

Multi-Technology Electrolyses Platform
(Alcalin, PEM, SOEC, etc.)

MAIN BUILDING
Indoor Laboratories

& Offices

Green Methanol Platform
PtL Platform: 

Carbon Capture / Fischer Tropsh
/ Refining

Hydrogen Refueling Station
(Oxy-) Combustion Platform:

Mobility & Electricity Production
(Hydrogen, Ammonia, eFuels, etc.) 

« Water Splitting»
Platform

Low Temp. 
Electrolysis & Fuel 
Cell Lab.
PEM-ALC

Electrolysis & High 
Temp. Fuel Cell Lab.
SOEC-SOFC

Synthetic Fuels Lab.
PtL

Combustion Lab.
COMB

Water Splitting Lab.
WATER SPLITTING

Hydrogen Mobility 
Lab.
E-H2

Chemistry & 
Materials 
Formulation Lab.
CHEM

Laboratories



New model of 
Energy partnerships

Joint-Ventures
LOCAL / INTERNATIONAL 

PLAYERS

CO2
Imports
(CCS)

PowerFuels
Exports

§ Knowledge Transfer
§ Employment
§ Capacity Building

§ Infrastructure / 
Industry

§ Domestic use of 
PowerFuels

§ Economic Growth

SUPPORT

LOCAL CONTENTLOCAL 
DEVELOPMENT

§ Local Government (Policy, 
regulations, funding…)

§ IFIs (Loans, Incentives…)
§ Cooperation agencies
§ PPPs

Water 
Desalination

Investment
Value 

Creation
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GUEST COUNTRY GERMANY

The World Power-to-X Summit 2020 is a must-attend event to witness the start of a 
new clean energy era. A cross road for policy-makers, industry leaders, research 

experts and global innovators to discuss PtX opportunities and challenges.



THANK YOU
for your kind attention

“PROVIDING 
A CLEAN 
ENERGY 
FOR OUR 
PLANET”

contact@iresen.org
www.iresen.org

16, Rue Amir Sidi Mohamed Souissi, Rabat - Maroc
Tél: +212 (0) 537 68 88 37 / 68 25 06 Fax: +212 (0) 537 68 88 52


