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OUR MISSION STATEMENT

“

LEADING THE WAY TO A
CARBON NEUTRAL FUTURE
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Horisont Energi | Clean energy for the future
Our big idea!

• A new and novel large-scale value
chain for blue ammonia
• Commercialisation of carbon storage
• Creating the «Arctic clean energy hub»

Barents Sea
Hammerfest

Oslo

Copenhagen

London

Brussels
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Strong demand growth for (clean) ammonia
Ammonia (NH3) is the most efficient clean hydrogen carrier
Current verticals: Fertilizer and industry
350,0

Million tonnes per year

Marine fuel

1.4%
CAGR

300,0

Ammonia considered a highly viable
alternative fuel for maritime transport,
with DNV-GL expecting its share of the
fuel consumption to reach 30-60% of
the total by 2050

250,0

tonnes of new
ammonia demand
from current
demand segments
by 2050

150,0
1.0%
CAGR

100,0

50,0

,0
2019
Fertilizer demand

+150m
tonnes of new ammonia
demand from marine fuel
by 2050

+97m

3.0%
CAGR

200,0

Emerging verticals: Fuel and power

Power sector

Countries reliant on imported fossil fuels
for power production see ammonia as
a high-potential alternative. Japan
alone could demand 30m tonnes of
ammonia to supply only 10% of its
power needs. The ambition is 100%
carbon free power production.

+30m
tonnes of new ammonia
demand from Japanese
power sector. Other countries
may also make a similar
transition.

2050E
Industrial demand

Established markets with critical need for de-carbonization

New markets with substantial growth potential

Source: U.S. Geological Survey: Mineral Commodity Summaries 2002-2020, Yara Fertilizer Handbook 2018, DNV-GL: Maritime Forecast to 2050, Institute of Energy Economics Japan,
Notes: Assumes ammonia production growth in line with historical average, with 15% of total demand coming from industrial sector in 2019. Marine fuel demand assumes 30% of fuel mix in 2050 is from ammonia.
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How can carbon-free compete?
Ammonia production cost benchmark

Competitive blue ammonia

900,0

•

800,0
700,0

Two types of ammonia offer clean
production without CO2 emissions;
Blue and Green.

USD per tonne

600,0
500,0

Ammonia is a cost game:

400,0

•
•
•
•
•
•
•

USD 305

300,0
200,0

USD 245

100,0
,0

Low

High

Grey Ammonia
Fixed cost

Low

High

Blue Ammonia
Energy cost

CCS cost

Low

Gas feedstock, 2-10 USD/MMBtu
Gas use per ton of ammonia, 32-38 MMBtu/t
Operational costs, 30-50 USD/t
Capital costs, up to 100 USD/t
CO2 storage costs, up to 65 USD/t
CO2 tax/toll, up to ? USD/t
Freight cost, 15-80 USD/t

High

Green Ammonia
Carbon cost

The challenge: How to close the 60 USD/ton cost gap between grey and clean (blue) ammonia?
Source: Argus Media, Haldor Topsøe, Alfa Laval, Hafnia, Siemens Gamesa, Vestas, Yara International, ICE, Nord Pool
Notes: Fixed costs include capital cost assuming a 25-year economic life. Based on year-to-date average prices of ETS carbon credits (EUR 24/tonne CO2), electricity prices in Continental Europe (EUR 30/MWh),
natural gas at (USD 2.8/MMBtu). Assumes carbon capture cost of USD 60/tonne CO2 and liquefaction, transport, and storage cost of USD 37.5/tonne CO2. Assumes USD/EUR of 1.20.
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The breakthrough solution by Horisont Energi
1

Access to low-cost gas feedstock
• Gas 80% of ammonia cost, ex CCS
• Barents gas abundant and high
transport cost to continent*

2

Economy of scale zero-emission
ammonia production
• Smart selection and integration of
technologies at large-scale, giving
energy efficient carbon capture and
hydrogen production

3

Proprietary carbon storage
• Horisont Energi has a proprietary concept
for storing CO2, giving 10-25 USD/ton
ammonia cost reduction compared to
benchmark

1

2

30-45 USD/ton

cost reduction from access to
low cost gas feedstock

CO2

3

+
30-40 USD/ton

cost reduction from benefits of
scale and lower energy usage

+
10-25 USD/ton

cost reduction from
proprietary, scaled down,
subsurface CCS concept

SUM Cost competitive value chain
• Horisont Energi’s technology and value
chain will provide a total cost reduction
sufficient to compete with grey ammonia

Natural gas

55-90 USD/ton**

cost reduction throughout
value chain

Horisont Energi’s roles:
o

Project development

o

Production (equity)

o

Transport

o

Marketing and sales

Source: Horisont Energi and Haldor Topsøe
Notes: (*) The cost to transport natural gas from Barents Sea to the European continent is estimated at USD 1.7-2.3 per MMBtu. (**) Net cost reduction after adding ammonia transport cost of 15-20 USD/ton
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COMPANY OBJECTIVE

Top-tier European clean energy company
1

First to market with world scale
blue ammonia production
Deliver cost-competitive clean
ammonia to the global market
Become the preferred supplier of
clean ammonia in Northern Europe

2

The carbon storage cost leader
Europe’s preferred carbon storage
provider
Europe’s leading carbon storage
asset developer
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Agenda
Market opportunity
Project overview
Management team
Business Model and
Economics
Appendices
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EU Climate Policy Driving the Hydrogen Economy
Paris Agreement

EU carbon reduction schemes
EU Emission
Trading System
(EU ETS)

Green Deal
Land Use,
Land Use
Change and
Forestry
(LULUCF)

Effort Sharing
Regulation
(ESR)

EU green taxonomy
The EU aims to spend 30% of its overall budget for
2021-2027 on tackling climate change and its effects

Sources: https://ec.europa.eu/clima/

Determining sustainable economic activities,
planned to be implemented from 2021
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Critical to decarbonize ammonia production
Critical market growing steadily

Large source of CO2 emissions globally

Ammonia production volume
250,0

35,0

1.7%
CAGR

6,0

30,0

Other

5,0

25,0

Transport

4,0

4,8982

150,0

100,0

85%
of ammonia
demand from
fertilizers, rest
for industrial
consumption

50,0

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

,0

20,0
Buildings
15,0

10,0

Gigatonnes CO2

200,0

Gigatonnes CO2

Ammonia production p.a. (million metric tonnes)

Industrial CO2 emissions, by sub-source

Sources of CO2 emissions

3,1642
3,0

2,9208

2,0

1,0
0,5

5,0

Industry

0,2434 0,2434

0,2

,0

,0
2018

Source: U.S. Geological Survey: Mineral Commodity Summaries 2002-2020, Yara Fertilizer Handbook 2018, IEA, McKinsey & Company
Notes: Emissions include indirect emissions from electricity and heat production. Fertilizers’ share of ammonia demand from 2017 (according to Yara Fertilizer Handbook 2018)
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EU Emission Trading System
89

• Ammonia producers in EU pay 70% of the EU ETS cost
• From 2026 – 2030 the cost will increase to 100%
• CBAM introducing carbon toll on border to EU 2023-26

77

64

Euro

51

40.08
28.34

Historic EU ETS Quota cost
Source: Refinitve/E24/Investing.com

41
33

33

31

32

35

29.01

EU ETS Quota forecast
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Ammonia is the most efficient H2 carrier …
Ship transport,
USD/t km (in H2)

Energy content for
various fuels, MJ/L

Global ammonia terminal locations

Ammonia is the second most used industrial
gas globally, at 185 million ton/year

… and also well established
Sources: Argusmedia.com: “The Hydrogen Economy: Going Green”, May 2021
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Clean Ammonia Market Shares
Market share for Horisont Energi’s 3-train project ‘Barents Blue’ (2025-2030)

• Many small green ammonia projects at
2500-75000 tons per year
• A few large blue and green projects at
about 1 million tons per year each

4%
34 %
62 %

• Barents Blue with potential expansion up to
above 3 million tons by 2030

• Global market share for the Barents
Blue project can be 20-40%
• Equity share of Horisont Energi
10-20% of global market
Source: Horisont Energi, IHS Markit
Notes: n/a

GLOBAL CLEAN AMMONIA 2025-30
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PROJECT BARENTS BLUE

Europe’s first world-scale green field blue ammonia plant
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Plant site
Name Markoppneset
Located Hammerfest, Finnmark
Area available 250-300 acres
Regulated for Industrial activity
Markoppneset

Northern
Norway

DISTANCE FROM HAMMERFEST:

43 KM

DISTANCE FROM ALTA:

95 KM

DISTANCE FROM ROTTERDAM:

2700 KM
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Project Barents Blue | Onshore plant
Hydrogen technology Oxyfuel ATR
(SynCOR AmmoniaTM)
CO2 capture technology HPC
Gas feed 2.8 MSm3/d
Renewable electricity 10 MW
Blue hydrogen capacity 600 ton/d
Blue ammonia capacity 3000 ton/d
Annual output 1 million ton/yr
CO2 capture rate above 99%
CO2 injection 2 million ton/yr
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Polaris – our first carbon storage
✓ License in process

✓ Expected award H2 2021

Top Reservoir Depth Map
Contour IntervaI =10m

Abandoned
Exploration well

Offshore Facility Solution

•

100 km off the coast of Finnmark

•

High quality proven reservoir

•

Above 1 Darcy permeability

•

2 million tons/yr CO2 injection
capacity confirmed
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CO2 Carrier

Polaris CO2
Injection Solution
Onshore Control Room

Power & control cable to shore

CO2 injection system

Patent Pending

Offshore off-loading
system

CO2 injection riser

Proof of concept:
• Signed MoU with a major
European energy company with
the ambition of realising a joint
European CCS business
• Equinor has signed a
cooperation agreement to
become partner in the Polaris
offshore storage
• Signed MoU with Baker Hughes
to jointly develop offshore
19
carbon storage assets

Ready to build with established partners…
Permitting & FEED

Finance

Ammonia
plant

Carbon
storage
license

Construction

Operation

Infrastructure Fund
• 3 onshore sites being
evaluated
• All sites are regulated for
industrial operations and
suited for planned facilities
• In close dialogue with local
municipalities
• Markoppneset selected as
preferred site

• Currently in advanced talks
with 6 infrastructure funds
willing and motivated to
fund the onshore CAPEX
• Infrastructure fund to also
provide support to project
development funding

• Key technology and service
by Haldor Topsøe
• Modularized plant built offsite,
to be assembled in Finnmark
• EPC contract planned with
contractors like Saipem,
Technip Energies and others
• In advanced talks with major
suppliers on air separation unit
• Wood hired as owner’s
engineers

• Haldor Topsøe to provide
expert service support,
plant optimization and
maintenance support
• Major supplier to operate air
separation unit

• Identified CO2 storage
• Storage studies on-going
• CO2 application in process,
to be filed early 2021

• Funded for concept and
FEED studies until FID, and
approval of permanent
CO2 storage
• Financing of CCS CapEx
with equity and loan

• Alcatel Submarine Networks
to supply power cable from
shore
• Knutsen OAS Shipping to
supply CO2 carriers
• Subsea EPC company to
provide subsea systems

• Equinor is expected to
operate the offshore CO2
storage
• Knutsen OAS Shipping to
provide CO2 carriers
• Control room and ROV
operations center onshore

Source: Horisont Energi
Note: Contracts with partners indicated above are subject to final agreement

20

Delivering on the IPO promises - on all accounts
Key agreements in place
Offshore carbon
storage cooperation
agreement Equinor

MoU ammonia plant
development
agreement Equinor

Options agreement on
plant site with
Hammerfest
municipality

MoU Baker Hughes for
carbon storage asset
development

Onshore EPC contract
awarded to Technip
Energies and Saipem

Frame agreement with
civil contractor
Multiconsult

Frame agreement with
engineering and
ammonia experts Wood
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The Business Model | Blue Ammonia
Blue ammonia at competitive cost

Low-cost gas
feedstock from
Barents Sea

Novel concept for
carbon injection
and storage

Zero emission,
automated
production of blue
ammonia

Market leading
energy efficiency
production

Reduced capital,
operational and
CO2 storage unit
costs from train 2
and 3

Source: Horisont Energi
Notes: n/a
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Blue NH3 value chain | Horisont Energi’s roles

Involvement

- Gas
purchase
contract
- Technical
involvement
in export
solution

Involvement

- Project
development
- Ownership or
infrastructure
lease
- Horisont or
Partner
operated

Involvement

- Project
development
- Infrastructure
fund / lease
- Horisont or
Partner
operated
- Buy gas/sell
ammonia

Involvement

- Project
development
- Infrastructure
fund / lease
- Horisont or
Partner
operated

Involvement

Involvement

Involvement

- Project
- Time charter of - Partner
developer
NH3 carriers (or
operated
- Horisont or
combined
- Leased
partner
NH3/CO2
facilities
operated
vessel)
- Owned facilities - Horisont
- Horisont holds 4
operated
patents, 2
patents soon
filed

Involvement

Involvement

- May arrange for transport
- Cooperation withware housing
company

Blue ammonia
sales
Customer
contract

Source: Horisont Energi
Notes: n/a
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Barents Blue | Economics
Barents Blue
Ammonia project

Melkøya

Gas Terminal

Purchase of
stranded gas

Economics

Polaris

CCS Storage
Storage
Tariff

10% IRR ( real)

Source: Horisont Energi,
Notes: FOB – Free on Board

Sale of Ammonia
FOB plant (1 million tonne/yr)
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Barents Blue | Cost vs. other ammonia producers

Estimated unit cost
(incl. opex, capex,
gas purchase,
freight to market
and CCS)

Source: Horisont Energi, IHS Markit
Notes: n/a
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Investment highlights
Early mover in worldscale blue ammonia
Clean ammonia
demand expected to
grow fast
Highly attractive
economics
Strategic partners in
place for rapid
development

Experienced and
committed team
27
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9

Equity story: Building an industry leader
revolutionising clean ammonia production
Industry leader in the
making: First mover
position in clean
hydrogen and ammonia
Have done it before:
Strong team of
experienced experts

Technology at the core:
Strong IP and
technological concept,
and growing portfolio of
greenfield opportunities

Working with the best: Large
scale project with world class
partners and suppliers, with
more to come
Creating industry history:
Utilising available/excess
gas resources, writing a
new chapter in Norwegian
onshore industry
Strong market opportunity:
Addressing large existing
global market, and
opportunity to expand into
new verticals
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Who we are

Based in Stavanger, Norway
•

Founded in 2019

•

Head offices in Sandnes

•

Around 20 employees

Capital raised, soft funding
awarded and public listing
•

16 million EUR in equity

•

1.4 million EUR in soft funding

•

Listed on Euronext Growth Oslo

Team with extensive competence
and experience from
•

offshore carbon facilities
developments;

•

onshore hydrogen and
ammonia facilities development
30

First pure carbon storage company offshore Norway
• Expect to offer the lowest CO2 storage cost in the
market
• Scalable, energy efficient and flexible
technology
• Creation of Asset Value from development of
large-scale, long-term CO2 storage assets
• Surplus of carbon capture projects in EU, carbon
storage in demand
• Strong offshore carbon storage IP position: 4
patents filed, 2 patent applications in filing
process
Proprietary carbon transportation and storage technology allowing for development of profitable CCS
projects without government support schemes.
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Horisont Energi: Aligned with EU’s new taxonomy
The six environmental goals

Specific technical screeningcriteria in the EU Taxonomy

1. Limiting climate change
Industry

2. Climate adaptation

3. Sustainable use and
protection of water and
marine resources
4. Conversion to circular
economy
5. Prevention and control of
pollution
6. Protection and restoration
of biological diversity and
ecosystems

Agriculture,
forestry and
fishing

Electricity, gas,
steam, hot
water supply

Water supply,
drainage and
waste disposal

Information and
communication
technology

Transport and
storage

Property,
building and
construction

Source: Taxonomy - Final report of the Technical Expert Group on Sustainable Finance (March 2020)

•

Horisont Energi is committed to
comply with the EU goals and
will report on sustainability
according to the category
“Industry” from 2021

•

Horisont Energi will produce
ammonia far below the
specified limit of CO2
emissions per metric tons of
ammonia produced
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EU ETS and CBAM
• Ammonia covered by ETS, but allocated 30%
of free quotas, current cost 67 USD/ton NH3
• Marine shipping expected to be included
after 2022
• CBAM (carbon border adjustment
mechanism) is a planned ETS system on the
border of EU covering imports
May 2021

• CBAM planned to be effective 2023-2026,
proposal to be published July 14 2021

EURO/TON CO2

• Ammonia planned to be included in CBAM

• CBAM implies an immediate benefit for blue
ammonia over grey ammonia
PRICE PER EMISSION QUOATE
Sources: Refinitive.com, www.euractiv.com
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Key project ambitions

Develop the most carbon and energy efficient ammonia plant in the world
• Zero emissions, environmentally friendly plant
• Self sufficient on power, renewable electricity for start-up

• Fully automated plant with high availability
• Focus on sustainable solutions and circular practices
• Enable low noise level and negligible light pollution from plant

“

SETTING THE STANDARD
FOR BLUE HYDROGEN
AND AMMONIA

• Efficient winterisation utilising the benefit of the cold
• Highly modular construction strategy
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Sustainable Development Goals
Ensure access to affordable,
reliable, sustainable and
modern energy for all through
clean ammonia

Take urgent action to combat
climate change and its impacts
Enabling large scale carbon
neutral fuel and CCS

Develop quality, reliable,
sustainable and resilient
infrastructure to support
economic development

Actively taking responsibility for
our ocean impact and reducing
the CO2 in the atmosphere
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SynCORTM Experience
SynCORTM experience summary:
•

There are experience from 7 plants worldwide

•

There are combined more than 70 years of proven running time

•

The Oryx plant in Qatar have about 15 years running time using
about 6000 Mtpd

•

Topsøe has been applying the proven S-300 (ammonia)
converter since 1999

Plant
Hyco
Sasol, Sasolburg
Oryx, Qatar
Chevron, Escravos
Tigas, Turkmenistan
Uzbhekistan
Perdaman Project
Destiny
(in development)

Syngas Product

Year

NH3-equal
capacity Mtpd

H2/CO
GTL, NH3 and
methanol
GTL
GTL
Methanol
GTL
Urea

2002
2004

450
2 x 2,300

2006
2014
2019
2020
TBD

2 x 5,700
2 x 5,700
4,500
2 x 6,300
1 x 3,500

High availability experienced: Overall ammonia plant provides over 97% availability – Barents Blue design
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Potential new uses of clean ammonia

CLEAN ENERGY
STORAGE AND
DELIVERY

DECARBONISED WITH
CLEAN AMMONIA

2020

GREEN
FERTILISERS

2020

GREEN
CHEMICALS

CLEAN FUEL

MARITIME
FUEL

2050

Sources: Argusmedia.com: “The Hydrogen Economy: Going Green”, May 2021
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