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Technology development and scaling drives decarbonization
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“Trust takes years to
build, seconds to
break, and forever
to repair!”
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Reducing GHG emissions is at the core of European energy
security strategy — NCS is part of the larger energy transition
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New deep-dive study on energy security: Two key questions

#esi RystadEnergy

Nifee?

1. How important is Norwegian
energy supply for the

European energy security? . J
. . Deep-dive study on energy security '+
2. How important is technology = X

for reliable energy supply R i .
from Norway?

Draft report published for public commenting in connection‘w‘itzh .0G21 Forum

10.11.2023 (Commenting is open unt il 16.12.2023) .
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How important is Norwegian energy supply for the European energy
security?

Norwegian 2022 energy export split by source*
Exajoule

of global demand of EU27+UK demand ~0‘%)

of EU27+UK demand

~0.04

Iy _.1-
0 Oil () Natural gas 7 Power

Norwegian oil production constitutes about In the past years, Norwegian natural gas n 2022, Norway produced 144 TWh and
2% of global demand for crude oil and sold export has covered between 25-30% of had a net export of about 12 TWh,
in global market. Although a significant EU27+UK gas consumption. This share is constituting about 8% of total generation
producer, Norwegian oil production is less likely to increase going forward. Norway is This is very small volumes from a European
impact on European energy security than e third largest natural gas exporter after perspective. Norway exports most power to
gas Russia and Qatar. Denmark, Sweden and Germany

* Power & converted fram TWh to E) using a converson factor of TWh = 00036 E
Sournce: Rystad Energy research and analyss; Rystad Enengy UCube; Norsk Petrodeum; Statnett
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The call for Norwegian gas will be strong for a long time — lowest cost, lowest
emissions, reliable provider

EU27+UK future gas import sources
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How do we provide gas to Europe whilst curbing domestic GHG emissions?

E | ectriﬁcatio n key to Latest long-term forecasts from NVE and Statnett on Norwegian power generation and consumption*
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Tight power market
expected in Norway
towards 2030
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Delivering on offshore wind targets could give 100 TWh green power export

Norwegian power balance in 2050 given various offshore wind scenarios*

TWh

Hywind Tampen prd

Lanserte historisk
havvindsatsing

Hywind Tampen, Sarlige Nordsje Il and Utsira Nord

Statnett

Statnett’s base-case power
deficit if no offshore wind is
built

+4.6 GW

No offshore

wind

* Assuming 50% capacity factor
Source: Rystad Energy research and analyss; Statnett; Regiermgen.no
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Additional yet-to-be awarded volumes
beyond Statnett base-case required to
reach Government target

V

Additional yet-to-be awarded
volumes reguired to reach
Statnett base-case

19

W Export potential of

+4.4 GW roughly 100 TWh if
Government of fshore
wind targets are met
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Norway has an important role within CCS, enabling a pathway to reach

European emission targets

Increased CCS demand in Europe if renewables
and hydrogen develop too slowly

A possible Scope 3 responsibility could require
an integrated natural gas and CCS approach

CCS is needed to decarbonize European
industry -> an industrial opportunity for Norway
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What about blue hydrogen production in Norway?

High costs and high energy losses

in hydrogen value chains v e
. .. Gas to power Gas to power
Energy scarcity favor traditional e —" e —

value chains Green electricit Green electrici

0OG21 still believe Norway should
continue hydrogen-innovation: Gas availability
e  Scope 3 responsibility

e  Customers may want the
energy delivered as H2 or
NH3

. Hard-to-abate sectors

Renewable development

. Gas demand uncertainties

not ratianal to canvert gas ar renewable electric
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Wide range of threats to Norwegian energy supply to Europe

Skewed understanding of energy security consequences in the public energy Lack of fact-based energy transition discourse today can have a

transition discourse

' Increasing emission intensity of a maturing NCS

Regulatory and
social license to Uncertainties in regulatory framework for the future of O&G

Operate Uncertainties in regulatory framework for new industries

Major accidents related to maturing NCS

a Financials and innovation support affecting the development of new industries
Financials
Access to external capital in the O&G industry

Lack of protection against cyber attacks

Securi
o Lack of protection against physical attacks

EAA Challenges related to recruitment of STEM professionals
Access to

competence Challenges related to recruitment to STEM studies at the universities

m Bottlenecks in supply chain caused by geopolitical dependencies

Source: Rystad Energy research and analyss
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large impact on Norwegian energy exports in the long term.
Increasing emission intensity may challenge the sociallicense to
operate, potentially impacting future Norwegian energy exports.
Slows down investment decdsions both on new projects and
emission reduction measures, with potential large impact.
Regulatory uncertainty slows down renewables development,
which has low export impact, but affects electrification of O&G.
A major accident would potentially impact the social license to
operate, but the likelihood is still considered very low.
Potentially large impact on development of offshore wind and
CCS in Norway, which also affects e.g. O&G electrification.
Restrictions to O&G financing mainly impacts smaller companies,
but can have large impact on exploration activity.

Likelihood of high-impact attack is relatively small, but potential
volume effect and HSE risk can be significant.

The likelihood of such an event is considered very low, but with
potential fatal consequences to export volumes.,

O& G already struggles to attract STEM professionals in
competition with other industries, limiting future O&G activity.
Already observing less interest and capacity for STEM education,
which can impact long term energy volumes,

High concentration and geopolitical tension increases likelihood,
with a moderate potential effect on energy volumes.




New deep-dive study on energy security — key take-aways
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All elements of the OG21 strategy still relevant
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