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«Hydrogen/ammonium are key for the green transition, but also

represents an economic opportunity»

* Hydrogen and ammonium are expected to be critical
components for the structure transition towards a low-
emission society

* A strong and well-developed value chain is important for
achieving Norway’s climate goals, but also represent an
economic opportunity for emerging and established
businesses

* In Europe, the hydrogen market may reach revenue levels
up towards 1 500 billion Nok in 2050 (Aurora)
- Investment need of between 2 000 and 4 000 billion NOK (EU)

RAPPORT
VERDIEN AV DEN NORSKE

HYDROGENNZRINGEN
Status og fremtidsutsikter|
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Presenter Notes
Presentation Notes
The world is facing severe consequences of climate change, and nations, through the Paris Agreement, have committed to limiting these changes. If the global community is to reach the goals set out in the Paris Agreement, major transformation of the world economy is needed. 

This is particularly true for the manner in which we consume and produce energy. The transition to a low-emission society presents not only a great challenge, but also economic opportunities for nations that are able to quickly enact structural change. 


«This analysis focuses on the economic aspect of the Norwegian
hydrogen development»

Three main topics

1. State of the Norwegian hydrogen
industry and projects under
development

Revenue

Market Competitive-
potential

potential ness

2. Ambitions and expectations of
the Norwegian hydrogen industry
towards 2030

3. Norwegian market players’
competitive advantages and
barriers for growth, as well as
criteria for success
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Presenter Notes
Presentation Notes
The objective is to establish a knowledge base that can be further developed, expanded - and not least function as a benchmark for development in the next decade


«The Norwegian hydrogen industry — from a value chain perspective»

* The analysis in this is based on the following value chain of the
Norwegian hydrogen industry.

Equipment and
technology distributors

Application in

Distribution,
Production transport and
storage

different
markets

Service providers
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Presenter Notes
Presentation Notes
The Norwegian hydrogen industry consists of equipment and technology distribution, service providers, hydrogen and ammonium production as well as distribution. 


«The Norwegian hydrogen industry — from a value chain perspective»

* The analysis in this is based on the following value chain of the
Norwegian hydrogen industry.

Equipment and

technology distributors - : -
Distribution, Hl Application in

Production transport and different
storage : markets

Service providers
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Presenter Notes
Presentation Notes
The Norwegian hydrogen industry consists of equipment and technology distribution, service providers, hydrogen and ammonium production as well as distribution. 


State of the

Norwegian hydrogen industry:

High ambitions — and established individual
industry players




The Norwegian hydrogen industry: Key figures - 2021

% Revenue in 2021: 1,5 billion NOK

(% Employees in 2021: 815 employees (full time equivalents)

@ Export in 2021: 990 millioner NOK / 67%
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Presenter Notes
Presentation Notes
The Norwegian hydrogen industry is currently of limited size, but holds large potential 

Export and revenue abroad


WV HE R

«Equipment and technology distributors dominates today, but the
producers have high ambitions»

79%

33%

24%
19%

2%

Service providers Equipment and technology providers Producers and distributors

B Employees 2021 m Revenue 2021
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Presenter Notes
Presentation Notes
The revenue generated is primarily driven by equipment or technology distributors that cater to a global market. The remaining part of the industry is characterized by a larger number of companies who are in the early stages of developing their business opportunities within hydrogen, where only a limited share of the employees is dedicated to this work. 

Despite the hydrogen industry as a whole being of relatively limited size today, it consists of ambitious industry players where the majority are targeting market segments with substantial growth potential. 


Inkludert utenlandsomsetning (REVENUE ABROAD)
Ekskulsiv utenlandsomsetning så vil tjenesteleverandører øke til 30 %
Utstyr ned til 65 


«Established domestic markets dominate on the customer side»

60%

54%

40%

20% |

0%
Maritime transport and operations Industry Land transport Power system
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Presenter Notes
Presentation Notes
Hydrogen has many applications, and is in demand by several markets.

Maritime is an important end-user market that we are working towards today - naturally in light of the upcoming emission requirements and the industry's significant presence in Norway 
Includes both those who develop equipment to use hydrogen, but also actors who will produce hydrogen for maritime transport.

This is followed by industry and land transport as important markets.
Several large industrial players have projects to use green hydrogen as an input factor


State of the

Norwegian hydrogen industry:
Hydrogen and ammonium projects in Norway




«Broad investment portfolio — small and large scale development»

69%

Hydrogen Ammonium Towards production Towards application

Production and distribution Equipment

MENON ECONOMICS 23.11.2022 11


Presenter Notes
Presentation Notes
Despite the hydrogen industry as a whole being of relatively limited size today, it consists of ambitious industry players where the majority are targeting market segments with substantial growth potential. This is made clear by the fact that a substantial share of today’s activities is related to development of new projects. 

Our mapping shows that there were 59 hydrogen and ammonium projects under development in Norway during the fall of 2022. These are projects set on building production facilities for hydrogen/ammonium, as well as building or expanding production units for equipment that are part of production processes or application. 

The majority of the projects under development are set on production of hydrogen. In several of these projects there are plans for both establishing hydrogen production as well as facilitating bunkering and distribution. We find fewer projects that plan to build new equipment factories or expand production capacities of current facilities. It is however important to point out that there are planned projects of substantial size within this segment of the value chain. 

I tillegg har vi identifisert 32 prosjekter hos sluttbruker (application) – aka skip, industrielle anvendelser etc. 


«Coastal areas dominate, strong links towards maritime application»

Antallprosielter o= A majority of the projects
B identified in this study is
I located in Western and
Northern Norway
(Vestlandet and
Nordland), as well as in
Vestfold and Telemark

* When we look at capacity,
the picture changes

0

© Australian Bureau of Statistics, GeoNames, Microsoft, Na
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Presenter Notes
Presentation Notes
45 milliarder i

The total market value for these projects is estimated to 30-60 billion NOK yearly, depending on price developments.


«The hydrogen portfolio — mix between large-scale and distributed

production»
Lo m Production (capacity) W Number of projects ” * Largest planned hydrogen
production in Vestland and Mgre og
oo | {18 Romsdal (capacity), but most
g g projects in Nordland.
o 16 5 : S
S 800 f s * Largest single project is in Mgre og
() —
£ 14 é Romsdal (Aukra Hydrogen Hub)
= =]
400 1 1 2 # ¢ InNordland, there are many smaller
I I hydrogen projects of around 8-13
0 0
tonnes, as well as several that have
S W & F O E & not stated a capacity yet.
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Presenter Notes
Presentation Notes
In Møre og Romsdal we find the Aukra Hydrogen Hub, where they plan for a production equivalent to 1,200 tonnes per day.

For Vestland, it is Equinor's plans to produce blue hydrogen at one of the company's processing facilities that are failing.

Equinor plans for a production of 0.5 million tonnes per year by 2030 (about 1,400 tonnes per day). Production is later expected to be scaled up to 2.5 million tonnes per year.


«The ammonium portfolio reflects that economies of scale are
important»

B Production (capacity) B Number of projects ° In llght of ammonia prOdUCtlon

capacity, Troms og Finnmark is

3000 largest — followed by Vestfold og
2500 @ Telemark.
= i )
S 2000 25
] 2
g 1500 ¢ Individual projects are large:
[y Q0
S 1000 11E - Blue Barents
=2
500 - HEGRA
0 0 - lverson eFuels (Sauda)
o Q X
0‘7\ Q‘&e ,b(\be
Q;&\ \(\&
9
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Presenter Notes
Presentation Notes
Totalverdi (produksjon): 30-60 milliarder


6 prosjekter

Bluebarents
Hegra
Iverson eFuels
North Ammonia (Arendal)
Green Ammonia Berlevåg
Skrei




Ambitions and expectations
A dominant industry in 2030?




«Today’s hydrogen industry expects substantial growth towards

2030»
% Industry players’ expectations for revenue in 2030: 83 billion NOK
@ Value creation 20 billion NOK

@ Industry players’ expectations to employment in 2030: 5 800 employees (FTE)

@ Industry players’ expectations to export in 2030: 61 billion NOK / 73%
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Presenter Notes
Presentation Notes




«Expectations for revenue growth are especially high within
production and distribution, but also among equipment/technology

distributors”

7%

- 1%

32%

Service providers

83%

Equipment and technology providers

B Employees 2030 ® Revenue 2030

Producers and distributors
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Presenter Notes
Presentation Notes
Vekst:

Tjeneste:  3 dobling
Utstyr: 11 dobling




WV HE R

«Maritime transport and operations is expected to be the most
important market segment »

Important end-user markets for companies’ turnover growth until 2030

Maritime transport and operations

15%
Industry 32%
Land transport
Power system 27%
0% 10I% 20I% 3(;% 4(;% 50I% 60I% 7(;% 80I% 9(;% I

B To a large/very large extent H Neither To a small/very small extent

100%
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Presenter Notes
Presentation Notes
Maritime transport and operations is expected to be the most important market segment, followed by industry and land transport. 

Maritime transport will continue to be a very important market in the future - similar to what it is today
	Background in the potential of hydrogen as an energy carrier and stated climate requirements from the IMO
Overall, Norwegian players expect a technological and market maturation within all four market segments (versus today)




WV HE R

“Industry players expect to increase activities abroad”

Norwegian industry players’ expected geographical presence in 2030

Western Europe 63%
The Nordics (excl Norway) 52%
Asia 27%
North America 27%
Rest of Europe 20%
Australia 18%
Central and South America 14%

Africa 11%
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Presenter Notes
Presentation Notes
Europe will become a central market for Norwegian players
Naturally, as these are countries that are close trading partners of Norway today

The yearly export report Menon publishes (Eksportmeldingen) shows that the EU is Norway's most important export market - 80 per cent of total Norwegian exports in 2021 (incl. oil and gas).

At the same time, there are expectations that Asia and North America may become important export markets.


MENON

ECONOMICS

«The industry’s investment activities will affect the industry’s size in

the years to come»

98 billion NOK
investments towards 2030

Where in the value chain?

I

Hydrogen/ammonium

[s)
production 4s%

Bunkering and storage 38%

Distribution 30%

Production of equipment

[s)
and components 29%

1

0% 10% 20% 30% 40% 50%
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«The industry’s investment activities will affect the industry’s size in

the years to come»

98 billion NOK
investments towards 2030

Where in the value chain?

Hydrogen/ammonium
production

Bunkering and storage

Distribution 30%

Production of equipment

[s)
and components 29%

1

I

38%

In which market?

45%
Industry

Land transport 4%

R

Power system

0% 10% 20% 30%

40%

50%

0% 10% 20% 30% 40%
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Competitive advantages, barriers
and success criteria



Presenter Notes
Presentation Notes
The Norwegian hydrogen industry expects large growth, both domestically and in export markets. But what competitive advantages do Norwegian companies have, what barriers do they face, and what are criteria for success in building a competitive hydrogen industry? 


«The Norwegian hydrogen industry has multiple competitive
advantages, but certain barriers may hinder the potential»

To what extent is access to resources a competitive advantage, compared to
international competitors? N=50

* Access to renewable energy and

.. .o 100%
natural gas is identified by the 88%
industry players as a strong 80% |
competitive advantage
60% [
40% |
20% | 10%
2%
0%
To a large/very large Neither To a small/very small

extent extent
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Presenter Notes
Presentation Notes
Norway is an energy nation, and a substantial share of today’s industry is based on refinement of local energy resources. Access to renewable energy and natural gas is also identified by hydrogen companies as one of Norway’s biggest competitive advantages. 




«The Norwegian hydrogen industry has multiple competitive
advantages, but certain barriers may hinder the potential»

* Access to renewable energy and
natural gas is identified by the
industry players as a strong
competitive advantage

* But we find that there is...
- Lack of access to (relevant) workforce
- Lack of infrastructure
- Lack of demand

Share of respondents stating that the following will to a large/very large extent be a
barrier to the company’s further growth until 2030. N=51

80%

60% r

40%

20% |

0%

75%
69%

Lack of access to Lack of infrastructure Lack of demand
relevant workforce
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Presenter Notes
Presentation Notes
On the other hand, we find lack of access to a relevant workforce and infrastructure for distribution, storage and transportation, as well as lack of demand. These are barriers the market players see as most critical to address in order to reach the revenue potential present. 

The latter point (lack of demand) is also reflected in how the projects we have mapped are set up. A substantial share of hydrogen projects planned are either to be part of existing production lines or to be sold to a specific vessel, rather than being a commodity sold on the open market. 



WV HE R

“Clear ambitions and conditions set by authorities, as well as
demand and willingness from the private sector will be needed”

Share of respondents stating that the following will to a large/very large extent be an
important success criteria for the Norwegian hydrogen industry until 2030. N=51

* Industry players: Need for clear long-

term ambitions from Norwegian and T
European authorities 80%
60%
40% |
20%

0%

Long-term and clear ambitions on  Long-term and clear ambitions in
EU-level Norway
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Presenter Notes
Presentation Notes
Local market players point to the need for clear long-term ambitions both from Norwegian and European authorities. This is expected to reduce market uncertainties and risk for the private sector. The ambitions will however need to be followed up by concrete actions within industrial development and climate policy. In particular, emissions pricing (in relevant markets) and establishing economic support systems are relevant actions from the perspective of national and international authorities. 


WV HE R

“Clear ambitions and conditions set by authorities, as well as
demand and willingness from the private sector will be needed”

Share of respondents stating that the following will to a large/very large extent be an
important success criteria for the Norwegian hydrogen industry until 2030. N=51

* Industry players: Need for clear long-
term ambitions from Norwegian and
European authorities 80% |-

100%

* Need for willingness for 60%

transformation and investment
40%
* Cooperative approach is key —

development of an ecosystem witha  20% }
wide range of players

0%

Long-term and clear ambitions on  Long-term and clear ambitions in
EU-level Norway
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Presenter Notes
Presentation Notes
In addition, industry players point towards a need for a large-scale willingness for transformation and investment, both in the industry itself, in adjacent industries and in end user markets. 

Further, a cooperative approach is key. Development of an ecosystem with a wide range of players will support cooperative endeavours in developing and scaling new projects and solutions, leading to long term growth in the Norwegian hydrogen industry. 


MENON ECONOMICS

THANK YOU

Even Winje

Partner — Menon Economics
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