KEY ROLE OF TECHNOLOGY TO REDUCE GHG

EMISSIONS FROM THE NCS
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“Climate risk is finance risk”

“In the near future — and sooner than most
anticipate — there will be a significant
reallocation of capital”

Norway BlackRock
Pension
Fund




BUT THE WORLD STILL NEEDS PETROLEUM...
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With no new investment, global oil production would halve by 2025:

an average loss of nearly & mb/d every year

Mote: EHOB = extra-heavy oil and bitumen; MGLs = natural gas liguids; NP5 = New Policies Scenario; 505 = Sustainable

Development Scenario.

NCS Total: 15.6 billion Sm3 o.e.

L

= Produced

= Reserves

= Contingent resources
Undiscovered resources

@)

Sources: IEA WEO 2018, NPD 2019




FASTER!

CHEAPER!

CLEANER!



CURRENT SITUATION - WE ARE COMPETITIVE

Key indicators for competitiveness in 2018 2014-2018
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WORKING UPHILL

Average lifting cost for NCS
Opex per boe produced®
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OIL AND GAS FOR THE 21ST CENTURY

TECHNOLOGIES FOR COST AND ENERGY
EFFICIENCY

Final report
November 4, 2019
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Technologies to improve NCS competitiveness
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Final report
08.10.2019

This document is the property of Rystad Energy. The document must not be reproduced o distributed in any forms, in parts or full without permission from Rystad Energy. The information contained in this document
is based on Rystad Energy's global oil & gas database UCUBE, public information from company presentations, industry reports, and other, general research by Rystad Energy. The document is not intended to be
used on a stand-alone basis but in combination with other material or in discussions. The document is subject to revisions. Rystad Energy s not responsible for actions taken based on information in this document.




NO «SILVER BULLET» — LOW EMISSION TECHNOLOGIES COME WITH
ADDED COSTS

UZE LRI [Billion boe] [Years] [Million boe] [Billion USD real 2019] [Million tn CQ5]

Oftshore wind for offshore 22(62%) [ >4vears Neutral

Optimized gas turbines 1-2years Neutral

Power from shore technologies 10.8 (31%) - 2-3years Neutral

Ly
Et ergy e ficiency
ar d envil onment

Compact CCS for topsides 7.2(20%) - 2-4 years Neutral
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NO «SILVER BULLET» = MOST COST REDUCING TECHNOLOGIES HAVE
MODEST EMISSION EFFECT

Technol area Target volumes Lead time Volume effect Cost effect Emissions effect
ogy [Billion boe] [Years] [Million boe] [Billion USD real 2019] [Million tn CO,]

Field model optimization <o [N 28 |

Big data exploration analytics 6.0 I -0.7 |

Sl Vired pipe technologies 43 i A1 |

o E Slot recovery technologies -5.6 I -0.4 |
252

=S¥ ~omated drilling control 212 [l 31|
2

o Smarter smart wells Neutral -12 I|

Predictive maintenance -2 o[ R 18 |

Production, processing | Drilling, completion

“é Unmanned platforms —50_ 4.7 I

E E Standardized subsea satellites -140 . Neutral
Bl Al clectric subsea 120 ] 05 |

Flow assurance -141 . Neutral

See appendix of [l Short term (2020-2025)  [] Long term (2025-2050)
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NO «SILVER BULLET» —= MOST VOLUME ADDING TECHNOLOGIES HAVE
MODEST EMISSION EFFECT

Technol area Target volumes Lead time Volume effect Cost effect Emissions effect
ogy [Billion boe] [Years] [Million boe] [Billion USD real 2019] [Million tn CO,]

very
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improved rect

Water diversion - 1850 -1 I| I
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TTA3

and intervention

Smarter smart wells B s 12 |
Predictive maintenance B 18 |
Unmanned platforms I 335 4.7 I
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All electric subsea B 0 05 |
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Flow assurance Meutral MNeutral

See appendix of [l Short term (2020-2025)  [] Long term (2025-2050)

SIDE 14 - DATO 14.10.2020

-]

O
N



NO «SILVER BULLET» — NEED RANGE OF NEW TECHNOLOGIES

Technol area Target volumes Lead time Volume effect Cost effect Emissions effect
ogy [Billion boe] [Years] [Million boe] [Billion USD real 2019] [Million tn CO,]
— Offshore wind for offshore
W rciltios 22(62%) [ >4vears Neutral B o
2 E
% E Optimized gas turbines 8.4 (24%) . 1-2years Neutral
=
k@l Power from shore technologies 10.8 (31%) B 2:vears Neutral
QT
e
IR Compact CCS for topsides 7.2(20%) - 2-4 years Neutral
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185 (52%) || 1-2vears

1850
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18.5 (52%)

-7 years

B e
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- 2-4 years

10.4 (29%)

. 560

Exploration and
improved recovery

Big data exploration analytics

95 (27%) 7-15years [/

B o
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16.1(45%) ] 6-12months

Slot recovery technologies

11.5(32%) B 5-12months

Limited

Automated drilling control

and intervention

Smarter smart wells

Predictive maintenance
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16.1(45%) ] 6-12months
B 618 months
. 1-2years
- 2-4d years

11.5(32%)
35.3 (100%)

7.9 (22%)

Limited
B s
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Standardized subsea satellites

. 1year

10.4 (29%)

B 500
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and transport

All electric subsea

106 (30%)

- 2-3years

B 0

12,0 .

Production, processing | Drilling, completion

Flow assurance

2.3 (6%)

- 2-3years

Meutral

| Energy report for detailed assumpfions and technology evaluations
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https://www.youtube.com/watch?v=bBhezdCD5IQ
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Potential hydrogen markets

Heat in buildings

Steel production

Industry
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“Longship” — Full scale CCS project
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EXCITING TIMES AHEAD — NEED VARIETY OF NEW TECHNOLOGIES
TO MAKE US FASTER, CHEAPER AND CLEANER

= L = ‘ 77\\ L 1T e
! ¢ s 8 » i
G = \ > ;
Predictive Standardized Unmanned All-electric Flow assurance
maintenance subsea satelites plattforms subsea long distances
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Teknologispranget
TENKE DET // VILLE DET // GJORE DET

Informasjon og pamelding: www.0g21.no
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Reports available at www.0g21.no

Mandate and financial support Industry sponsors 2020
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