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2014 oill price decline, oill majors focused on cost, efficiency and lower investment

Increased investments Strong confidence Declining investment
(2002-10) (2011-14) (2015-now)

Major IOC Production and CAPEX (by year, 2002-2018)
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. . . . Reduced investment and oil
Period of growth with Limited cheap oil and strong . : :
. . : . . price decline led companies
increasing CAPEX confidence pushing companies
. . ) . to focus on cost and
Investments and production to invest in new assets

Note: Major 10Cs include BP, Chevron, ConocoPhillips, ENI, ExxonMobil, Shell, Equinor, Total. Reuters data shifts after 2017 to HH alternative marker from SNL
Source: DNV GL - A test of resilience, The outlook for the oil and gas industry in 2019; Bain & Co O&G Benchmark Database; Bloomberg; Thomson Reuters; CaplQ; Analyst reports; Company reports
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Key technology themes over the past 5 years

Exploration « ENHANCED EXPLORATION
But less focus on new frontiers compared to previous decades

« SOPHISTICATED STANDARTIZATION
Fit-for-purpose, modular, standardized designs

Projects

Design-to-cost based on costs driver trees

* BIG DATA
Operational improvements leveraging digital technologies around
automation & robotics, big data & analytics and connectivity

Operations I . COST OPTIMIZATION
Digital I
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Current market context and implications for future technology development

Energy * Energy markets are in transition — pressure from regulators to meet “green” requirements

transition IS causing sustainability initiatives to become a critical business enabler

Shifting O&G  Onshore unconventionals are becoming an increasingly important part of the O&G

portfolio energy mix with reduced break-even costs, pushing down the industry supply curve

Cost & * The O&G market has moved from supply to demand constraint, putting pressure on

efficiency margins and emphasis on return on capital

focus

Digital * Digital is creating new opportunities, new business models (e.g. through untraditional

market participants and partnership models), and new ways of working (e.g. agile)

Implications  To address growing challenges for O&G industry and unleash the next wave of
efficiency and productivity, the players will need to harness opportunities in
integrated technology
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O&G Industry integrated technology and comparison to others industries?

The effectiveness of integrated technologies (and many discrete technologies) will
be dependent on several important factors:

@ Elements of value a new way to understand technology uptake drivers

@ High integration technologies move to and develop further potential in new
areas

@ Adoption rate can take off as a technology, offer and integration possibilities
expand

@ Substitution barriers fall away as technology integration changes or expands
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Integrated technology — Elements of Value — EV customer example

Social impact elements
What value to society?

Self-
* transcendence*

Life-changing elements
How does it change my life?

Elements of value

Affiliation & where electric

e Mofivation belonging* vehicles substantially
Emotional elements @ﬂ\l ‘Eﬁ outperformed
How does it change my life? /" Reduces anxiety  Rewards me Internal combustion
g 51 G V% \\\eng ines
?;::?: Wall;\ess Therapeutic ‘

Functional elements /W _ odo
. / [ 50> d o
What does It dO') Saves time Simplifi Integrates Connects
| RV A |
P S L ® @ olm 'i-'.._,LJ Ay
Reduces efiort Avoids hassles Reduces cost Quality Variety Sensory appeal Informs
Source: Bain & Co Inwardly focussed value Outwardly focussed value
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Integrated O&G technology might focus almost entirety on functional elements

Social impact elements

o

What value to society? ﬁ% .
Self-
transcendence*
Life-changing elements M
g . 4 e A
How does it change my life? o Selff-
Provides hope® R
actualization _
@ Elements of value for
0L ® AftEation & Integrated O&G
_____________________ Motivation Heirloom bclonging" technology focus
Emotional elements likely on functional
HOW does It Change my “fe? Reduces anxiety Rewards me Mostalgia Design/aesthetics elem ents
i
&)
Badge Wellness Therapeutic Fun/ Attractiveness® Provides
value value entertainment : access

Functional elements
What does it do?

Variety Sensory appeal Informs
~—_ ~—_ N~ >
Source: Bain & Co Inwardly focussed value Outwardly focussed value

This information is confidential and was prepared by Bain & Company solelyfor the use of our client; it is not to be relied on by any 3rd party without Bain's prior written consent BAIN & COMPANY @




High integration technologies move to and develop further potential in new areas

Analyst lithium-ion battery price forecasts for 2020 ($/kWh)

‘ Focus on Devices

$250

1! OEM disclosed 2017 |
|
|

pack costs ($/kWh)

$210

Analyst 1 2 3 4 5 6 7 8 L GM Tesla
(2010) (2012) (2012) (2015) (2016) (2016) (2017) (2017) |

Notes: Refers to battery pack costs; assuming cell costs are ~70% of battery pack costs
Sources: MDPI (blog), “Cost Projection of State of the Art Lithium-lon Batteries for Electric Vehicles Up to 2030," Berckmans, Gert et al., September 2017; Electrek.co;
EV Obsession; Bengt Halvorson, “GM CEOQO Barra: Profitable, Affordable 300-Mile Electric Vehicles by 2021," Car and Driver, November 16, 2017; Bain & Company.
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High integration technologies move to and develop further potential in new areas

Analyst lithium-ion battery price forecasts for 2020 ($/kWh)

$300

$210

Applications
Everywhere

Next Generation
(2025-2030)

Analyst 1 2 3 4 5 6 7 8 L GM Tesla
(2010) (2012) (2012) (2015) (2016) (2016) (2017) (2017) |

Notes: Refers to battery pack costs; assuming cell costs are ~70% of battery pack costs
Sources: MDPI (blog), “Cost Projection of State of the Art Lithium-lon Batteries for Electric Vehicles Up to 2030," Berckmans, Gert et al., September 2017; Electrek.co;
EV Obsession; Bengt Halvorson, “GM CEOQO Barra: Profitable, Affordable 300-Mile Electric Vehicles by 2021," Car and Driver, November 16, 2017; Bain & Company.
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Adoption rate can take off as a technology, offer and integration possibilities expand

Amazon Prime US members (in millions)

100

amazon
]

2005 2011 2012 2013 2014 2015 2016 2017
Free 2-day Free release Amazon Family Amazon Amazon Twitch Whole Foods
shipping date delivery discounts Fresh Dash Prime discounts
Free Kindle Prime early Streaming Amazon Audible Prime
Library access access music Elements Channels Wardrobe
Instant Accessto Prime Now (2- Prime
streaming Prime Pantry hour delivery) Rewards
Unlimited Free same-day Amazon
photo storage & 1-day delivery Channels
Note: Elements of Value® is a registered trade mark of Bain & Company Inc Sources: Amazon.com, Digital Commerce 360, Bain & Company
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Substitution barriers fall away as technology integration changes or expands

Average price at peak penetration (USD, 2018 values)

MP3 player: ~$240
iPod Mini: ~$545

$600 .
+$26 for every CD 545 With ads:
no charge

450 460
430 Subscription:
400 $60-$240
—

250 240

200
0
Vinyl 8-track Cassette player Walkman CD MP3 Streaming

Improved value:

Less noise, Listen to music “\} Record at Listen on Skip tracks/ Size, capacity, In-app,
longer inthe car / home/longer the go less noise own playlist unlimited
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A 20 year energy sector technology roadmap highlights integration potential areas

lllustrative Energy Technology Future 2020-2040 impact roadmap

50% reduced scope 1&2

100% Scope 1&2, 50% Scope 3

g - arivat o * . Large scale Power Storage Systems *
5 * Facilities modularization, standardization and reuse . Scope 3 decarbonisation solutions
(%)) . -
fa) . . . « Gen X turbines and solar * Image recognition
Sr_“a” Cr_]arglng Robotics dr|I_I|ng « Dynamic reservoir modelling *

» Micro grids and completion , :
< o : * Industrial scale bio
2| < Distributed smart grids « Nature based CO2 f
T e e . eed stock

« Qilfield electrification solutions

+ 3D seismic visualization * Recycled plastics* Ul i oal Wind K 14

» Next generation subsea and and circular < tlra-sI;J\[;ercrltlca parts Blm Hltj and drones

deep water * economy quar d electri M'ue y_orlogen .
= . Electrification* idesprea electric icro gri , transmission
S vehicles efficiency
s * Wearable devices * « High-efficiency CCGT * Industrialised
* Remote sensors & « Distributed storage reforestation
diagnostics

= | * Fuel efficient ICEs 3D printing of spare « Power to gas systems
- parts . Bladeless Turbines
2020 2030
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A current upstream technology S curve suggests lots of integration opportunity

Embryonic

Growth

Pacing

Mature —
Dynamic reservoir modelling/ algorithm development — —
®

~
FSRU, FSU ". 3D/4D seismic visualization
Next Generation + Rigs .'.PSDM

Big Data / loT ‘/
,~ Low power system
[ i :
Next Gen Subsea @’ Flexible, modular, reusable production systems

/ _
CCSU .«‘ Wearable devices
Land use and water management systems ’/

Robotics, sensors and remote monitoring ./.'Remote diagnostics and maintenance
3D printing of spare parts o ~® pownhole processing and separation

_o'® " Biogas

__——®~"" ' Super Ultra Deepwater

t Hydrogen

Drone Rigs

Source: Bain & Co

This information is confidential and was prepared by Bain & Co

Company solelyfor the use of our client; it is not to be relied on by any 3rd party without Bain's prior written consent

BAIN & COMPANY ()

Uptake ——




Joining the dots: Next generation O&G integrated technology examples

—@ Offshore/ onshore facilities electrification via cable or distributed renewable power

——@ Carbon Capture and Sequestration, pressure pumping, large scale energy
storage, communications hub services

——@ Reusable, mobile (floating or modular) processing plant and facilities
——@ Drone Al drilling, installation and logistics supply

——@ Integrated oil, gas and power with renewable power generation operations and
maintenance, more circular and waste management

—® Comprehensive digital operating envelope

—® Flexible and interchangeable crews with robotics
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Conclusions

—@ Elements of value - focus on more than the functional
elements

—@ Drive technology platform migration and product ‘reuse’

—@ Set aggressive time line and adoption growth rates by
adding applications and continue solutions innovation

—@® Remove substitution barriers, integration takes off when a
technology jumps to the next opportunity
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