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1. Germany’s Global Role in the Emerging Hydrogen Economy
An Overview: Vision, Strateqy, Actors and Initial Approaches — Work in Progress
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Germany wants to be
the Leader in the future
(only green?) hydrogen
business

"ac

Germany & Europe need
partners to reach the
goals

2
Germany & the World

to become
decarbonized by ?

* Policy Framework

* “Starter Funding” at
national and international
level

* Political, Technical &

Scientific Support (i.e.

“Reallabore”)
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Germany is dependent on
the import of (green)
hydrogen-based products

Hydrogen with Africa E&P Focus Africa Consulting GmbH



2. Why a Cooperation on Hydrogen between Germany and Africa?
An Overview: Vision, Strateqy, Actors and Initial Approaches — Work in Progress

"Without Africa’s business,
and its sun, wind, water,
biomass, hydro the hydrogen
goals cannot be achieved"
Federal Minister Miiller,
June 2020

Germany is dependent on
the import of (green)
hydrogen-based products

Hydrogen with Africa

HZ

Africa & Germany

"ac

The first MoU with Morocco
was signed at BMZ in June
2020, followed by Tunisia (12-
2020), others in the making

H2 Atlas Africa;
Hydrogen offices;
Consortium building
et al.
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3. Current African Developments
Overview of Activities for Hydrogen in Selected African Countries

National Hydrogen Strategy in preparation

No strategy in place, but serious discussions on building an H2
economy

No strategy in place, but first discussions
Member of WASCAL / SASSCAL

Not known/ assessed

Hydrogen with Africa
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3. Current Developments
Only a few Examples (1)

Many African countries are becoming active on hydrogen, with the support of German business and institutions:

l"

Morocco: Morocco has been working on hydrogen since 2016 and is the only country that has taken significant steps in this direction. A
national hydrogen strategy is its final stages, awaiting political approval (see excursus).

South Africa: In July 2020, the Government of South Africa initiated the development of a national hydrogen roadmap. During 2021, South
Africa has also already examined its competitiveness as a potential supplier of green hydrogen and its derivatives to Europe. Latest news: In
April 2021, Sasol and Toyota have signed an agreement, aiming to develop green hydrogen for trucking in South Africa. The countries’

» trump card: a strong private sector, enough investment capital, green potential etc.

‘ Tunisia: : In December 2020, Tunisia and Germany signed an MoU, aiming to develop the green hydrogen production in Tunisia. April 29t
2021, the German Federal Ministry of Economics and Energy organized a workshop to build up a € 850mn Green Ammonia Plant in the

country (initiated by Flagsol/TSK Group).

Democratic Republic of Congo (DRC): A group of companies interested in building a hydrogen plant travelled to the DRC, in August 2020.
¢ The project is actively supported by Ginther Nooke, the Chancellor's Africa Commissioner, as, to his understanding, it would be possible to
combine "all projects: climate policy, the industrialization of Africa, good relations with China and the USA".
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3. Current Developments
Only a few Examples (2)

Egypt: Egypt is currently preparing the "kick-off" of the hydrogen industry. Cooperation with Germany is of mutual interest. Egyptisin a
very good position, as the share of renewable energies is to reach 42% by 2035, and natural gas is available in large quantities. Egypt plans
to not only export the hydrogen produced but also to create a domestic market. The goal is therefore to create an electrolysis capacity of
15 - 30 GW by 2040. The strong Egyptian downstream sector of refinery, chemicals etc. can be a major trump card for the country.

s-k;g WASCAL & SASSCAL*: WASCAL and SASSCAL, together with the German government, assess the potential for hydrogen production
® respectively projects in the Western and Southern Africa regions (see also H2 Atlas). The H2 Atlas should be completed by the beginning of
’5’ 2022 and identify suitable locations for H2 projects in the two regions. In May 2021, first results have been presented by Anja Karliczek and
Dr. Stefan Kaufmann, indicating that there is a large potential for H2 in West Africa: up to 165,000 terawatt hours of green hydrogen per

year.
> Angola & Nigeria: Germany has declared interest in supporting the building up of a hydrogen economy in Angola and Nigeria. Highlighting
» this interest, Germany plans to open “Hydrogen Offices” in the two countries.

* West African Science Service Center on Climate Change / Southern African Science Service Centre for Climate Change and Adaptive Land Management
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4. Excursus:
Morocco as a Pioneer on the Way to the Hydrogen Economy

Why Morocco? Strong political partnership between the two countries, proven track record of project financing in
Morocco, the countries’ own commitment to becoming a hydrogen leader

Planned projects

& nrasen

2/IRESEN

Hydrogen with Africa

Germany and Morocco signed a Memorandum of Understanding (MoU) to join hands to building up a green hydrogen economy on 10 June 2020.
The German Government / KfW planned to provide Morocco with more than €1 billion loans, during 2020-2021 period
Since 2016, Morocco has had a dedicated policy and research to build a PtX economy. A hydrogen “road map” its on its way.

The foundations have already been laid (production capacities on gas and RE basis, OCP with an industrial-scale ammonia business case as guarantor,
etc.).

Production of green hydrogen together with the Moroccan Sustainable Energy Agency (MASEN). A 100 MW pilot plant will be built to produce 10,000
tonnes of hydrogen per year and ammonia for the local market. The cost is € 400 million and production is scheduled to start in 2023 / 2024.

Creation of a research platform on "Power-to-X" with the Research Institute for Solar Energy and New Energies (IRESEN). Construction of two pilot
plants by IRESEN / OCP (2 MW each, PEM and Alkaline), in close cooperation with Fraunhofer-Gesellschaft and others, financed by KfW. The tenders
for all plants will arrive at the end of 2021.

A real commercially viable case: Replacement of 2 mtpa of imported grey ammonia by locally produced green ammonia.
According to OCP, Morocco aims to have a 8 - 9% share of the future global market (view 2040).
In 2021 (?), a Fraunhofer Institute with a focus on hydrogen research will open its doors in Morocco.
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5. Production, Transport and Application Chain

Electricity Production Water Electrolysis Power to X Transport/Storage Usage in different sectors
Py — T
X% TR i
Yy \ |.i‘i|3| % = 'GD=_5
/ \ Ellll di 7= .
/4 A\ — Loz = Aviation Shipping Trains Trucks

Ammonia/Methanol H2 Pipeline

1+N2 b

111
:ﬂﬂﬂﬂ

o % m=5
P Liquid- Hz m @
== "H"H" —] s Truck —p> = @E H

‘ +C02/CO {5 Housing
P9

,l\
W Synthetic Fuels H2 Shipping
ikl l _,
—

H2

é
] Industry

H2 Storage

Hydrogen with Africa E&P Focus Africa Consulting GmbH 9



6. Challenges & Questions for Companies Looking into the
H2 (Africa) Market ... but not only

Follow up of fast moving developments (Markets, Projects, Players etc.) — what can really turn into reality, and what
might be a ,website project”?

i

* Which (size) of projects to enter into?
=
§EI * On which timeline?
=
* What will transportation bring up? H2, or better Methanol, Ammonia, Green or E-fuels?

* The “Missing” Offtake: the challenge of local and international demand generation
* Financing of projects, and in particular project development? Is there enough appetite for Africa?

* From where to start? Follow Government Subsidies? Follow the market leaders? Or develop your own project options, by
either selecting a promising country/ market, or a strong partner, or joining a good project/ a good group of companies?

P o
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