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Intfernational H2 & NH3 Market:
Where are the demand centers located?

Global distribution of existing refining, steelmaking and chemical cracking plants
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Steel plant
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Sites shown are those with capacities of over 0.2 mb/d for refineries, over 2 Mt/yr for steel plants and over

0.3 Mt/yr for steam crackers
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@icio Source: IEA — The Future of Hydrogen, 2019.
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Intfernational H2 & NH3 Market:
Where are the demand centers located?

Global mining areas and their density
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Mining areas with properties targeting materials critical for renewable energy technology and infrastructure are shown in blue, areas with properties targeting other
materials are shown in orange, and those targeting both commodity types are shown in pink. Color shading (light to dark) indicates the density of mining areas

@‘ _ Source: Nature - Renewable energy production will exacerbate mining threats to biodiversity, 2020-
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International H2 & NH3 Market:
What is the roll of the Mining Industry?

With Energy Transition comes a new need for materials

y 174 11
~ Wind, solar, and the associated battery ~

technologies are mineral intensive, using

Nickel \ many niche and base metals. v Vanadium
N ., eﬂll
\4‘ § (8 ‘
Lithium N Aluminum

Graphite

There isone metal g ¢ : Copper connects
that stands out: and delivers clean

Capper energy to the world.

The generation of clean
energy from solar and
wind has a copper
usage thatis typically

Itis these properties that make it

the critical material
for wind and solar technology,
energy storage, and

electric vehicles. ' & e 6 t i mes

more than fossil fuels.

H' ~ Source: https://www.visualcapitalist.com/
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The Oil Market is bigger than all raw materials market combined

— . The global market for oil This puts the oil market at
I was 94 million barrels $1.7 trillion per year with today's prices -
per day in 2015. far more than all raw metals combined!

$1,720B

@ Aluminum |
$90B

The world's largest

The largest metal metal marke_t by
market by tonnage dollar value is gold.
isiron ore. The physical market is

worth $170 billion per
year at today's spot price.

China alone consumes
1 billion tonnes per year
mostly to produce steel.
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International H2 & NH3 Market:
Where is the existing infrastructure located?

Global distribution of existing Ammonia Export & Import Ports

...
p T
o. N
F » 'f l.. e - ..'}
o . \:_ :
'.
%
— Argus Media

@icio Source: Argus ]
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International H2 & NH3 Market:
Where is the existing infrastructure located?

LNG terminals worldwide

@ . Source: Wartsila: https://www.wartsila.com/insights/article/Ing-terminals-land-based-vs-floating-storage-and-regasification-technology
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Intfernational H2 & NH3 Market:

Where are going the production hubs to be located?

Bl Optimal renewable and low-carbon resources  Hydrogen production potential across regions

B Optimal low-carbon resources
. Average low-carbon resources
EU

Optimal bl
Bl Optmal renewable resources Likely to be a high-demand

Average renewable resources i .

. g location - éig
Renewables-constrained - ‘

due to varying load curves -

and limited space .
availability o

us
Favorable PV

and wind
conditions ’f;
4
High PV/wind '
hybrid potential
Chile due to good local

Favourable PV/wind resources

hybrid conditions

@HC]O Source: H2 Council — Path to Hydrogen Competitiveness
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Japan/Korea

Strategy to scale up
hydrogen consumption
Space and resource
constraints; may import
hydrogen

>,

China

Large investments
in hydrogen economy

Potential to be self-

b &
Middle East \! R v, Sufficient

Australia

Potential for large-
sca%a  farms with
favourable load
profiles
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Infernational H2 & NH3 Market:
What countries will export H2 and/or NH3¢

@Hdo Source: H2 Council — Path to Hydrogen Competitiveness
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International H2 & NH3 Market:
Chile as a Renewable H2 & NH3 Exporter

NATIONAL

GREEN HYDROGEN

STRATEGY

Chile, a clean energy provider for acarbon nettral planet

@ﬂcio Source: Chilean Green Hydrogen Strategy
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International H2 & NH3 Market:
Chile as a Renewable H2 & NH3 Exporter

A country rich in the energies

of the future

':C.):'
+ 1180 &% + 6
GW GW GW GW
Concentrated Solar On-shore Run of river
solar power photovoltaic wind hydro

1.800+ GW

of renewable energy potential
amounts to 70 times current installed capacity

The solar and wind power sectors are quickly maturing.
In the past 6 years, Chile has increased the generation
capacity from these sources five-fold and, by 2030,
70% of the power grid is expected to be renewable.
The increasing investment in these energies, as well as
in energy storage and transmission infrastructure, is a
clear indicator of a decisive transition to a more
sustainable power system.

@ndo Source: Chilean Green Hydrogen Strategy

Levelized cost of renewable electricity
(usp/Mmwh)

Source: McKinsey & Company.

North
(solar photovoltaic
Antofagasta Region)

2020 25 30 35 40 45 2050

§
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The most powerful solar radiation on the planet is found in Chile’s North.
Capacity factors of 35% can be achieved in monofacial solar photovoltaic plants
with 1-axis tracking.

Solar generation in the central part of Chile is already more competitive

than fossil-powered electricity generation.
This renewable potential is located close to large consumption centers, gas grids,

and logistical hubs, such as ports and distribution centers.

Winds in the far South end of the country blow with the same power on
land as off-shore.

120-meter-high wind turbines are able to achieve capacity factors of over 60% on-
shore, equivalent to off-shore performance in other countries.
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International H2 & NH3 Market:
Chile as a Renewable H2 & NH3 Exporter

Levelized cost of green hydrogen
(usb/kgH,)

Source: McKinsey & Company.
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Australia a Corea Chile a

Chile a Green hydrogen produced in the Atfacama Desert
& Japon Corea & Japon

USA and in the Magallanes Region will achieve the lowest
levelized cost of production* on the planet by 2030.
| I The quality and abundance of the renewable
resources found in these regions will enable a large-
2.2 scale competitive production.
Distribucidn Shipping 0.6 Does not consider compression, transport, and
Licuefaccion 0.6 distribution costs, which vary according to the end-

use of hydrogen.
Produccion 1.7
Source: McKinsey & Company.

@ndo Source: Chilean Green Hydrogen Strategy
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International H2 & NH3 Market:
Chile as a Renewable H2 & NH3 Exporter

Capacity
Factor

40% - 45%

45% - 50%

L Long term average of PVOUT, period 1999-2018 S
Daily totals: 2.6 3.0 34 3.8 4.2 4.6 5.0 5.4 5.8 6.2 6.6

. SN KWh/KWp

Yearly totals: 949 1095 1241 1387 1534 1680 1826 1972 2118 2264 2410
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Q‘li\nicio Source: H2 Council — Path to Hydrogen Competitiveness
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International H2 & NH3 Market:
Ongoing H2 and NH3 Projects in Chile

HNH ENERGY PROJECT

Green Hydrogen for Green Hydrogen for
Ammonium Nitrate Ammonia Export

https://www.engie.cl/enaex-engie-la-transicion-
hacia-el-cero-carbono-en-la-mineria-chilena/

_—
eNGie *#Enhaex A O KOWIND

AustriaEnergy

https://www.austriaenergy.com/docs/hnh-energy-project/

@ﬁcio Source: H2 Council — Path to Hydrogen Competitiveness
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Green Hydrogen
for eFuels

https://www.hif.cl

SIEMENS  ExonMobil
AME |

CCl @

PORSCHE ENAP
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OUR CONSULTING SERVICES

M&A AND POLICY AND PROJECT DEVELOPMENT
INVESTMENT SUPPORT REGULATORY SUPPORT ASSISTANCE

Techno-economic

(pre) feasibility studies

« Business case analysis

* Project finance

« Consortium support &
management

PMO

Economic studies

* Impact analysis
ex-ante & ex-post

» Analysis of regulatory
frameworks

Workshops & Trainings

Merge & Acquisitions
Investment strategies
Strategic due diligence
Technical due diligence
Market due diligence
Business plans

Public funding
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Hans KULENKAMPFF
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