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Definitions & cautionary note
The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are 
sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to Royal 
Dutch Shell plc and subsidiaries in general or to those who work for them. These terms are also used where no useful purpose is served by identifying the particular entity or entities. 
‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to entities over which Royal Dutch Shell plc either directly or indirectly has control. Entities and 
unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and “joint operations”, respectively. Entities over which Shell has significant influence 
but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in an 
entity or unincorporated joint arrangement, after exclusion of all third-party interest. 

This presentation contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 1995) concerning the financial condition, results of operations and 
businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of 
future expectations that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance 
or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Royal 
Dutch Shell to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by 
their use of terms and phrases such as “aim”, “ambition’, ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, 
‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms and phrases. There are a number of factors that could affect the future operations of Royal Dutch Shell and 
could cause those results to differ materially from those expressed in the forward-looking statements included in this [report], including (without limitation): (a) price fluctuations in crude oil and 
natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) 
environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; 
(i) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing 
climate change; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts 
with governmental entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; and (m) changes in trading conditions. No assurance is provided 
that future dividend payments will match or exceed previous dividend payments. All forward-looking statements contained in this [report] are expressly qualified in their entirety by the cautionary 
statements contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional risk factors that may affect future results are contained in 
Royal Dutch Shell’s 20-F for the year ended December 31, 2017 (available at www.shell.com/investor and www.sec.gov ). These risk factors also expressly qualify all forward looking statements 
contained in this presentation and should be considered by the reader. Each forward-looking statement speaks only as of the date of this presentation, May 14, 2019. Neither Royal Dutch Shell 
plc nor any of its subsidiaries undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In light of 
these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements contained in this presentation.

We may have used certain terms, such as resources, in this presentation that United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the 
SEC. U.S. Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov.
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Energy Challenge - 2050
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2014 2050
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2014
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2050

Energy demand +100% People in cities 75%
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Resource replenishment – the challenge
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Majors Reserve Life in Years

Source: IEA/Shell analysis

� Oil
� Natural Gas
� Biomass
� Wind

Demand Growth
Energy Demand Outlook boe/d

Shell
activities

� Solar
� Other renewables
� Nuclear
� Coal

Renewable Energy could triple by 2050 – Hydrocarbons dominate the outlook
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Subsurface workflows are primed for a Digital Transformation 
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1111

• Digital technologies used Digital technologies used Digital technologies used Digital technologies used for 
decades to competitive 
advantage

• Today, digital technology is 
cheaper, faster and more cheaper, faster and more cheaper, faster and more cheaper, faster and more 
accessible. accessible. accessible. accessible. Connectivity and 
Data Data Data Data s increasing 
exponentially

• Other industries Other industries Other industries Other industries are using 
digital technologies in novel 
ways which Shell can 
leverage.leverage.leverage.leverage.

• Collectively this provides us 
an opportunity to make a step make a step make a step make a step 
change change change change in our existing 
workflows

O V E R V I E WO V E R V I E WO V E R V I E WO V E R V I E W B E N E F I T SB E N E F I T SB E N E F I T SB E N E F I T S

• Drive cost efficiencyefficiencyefficiencyefficiency

• Increase productivityproductivityproductivityproductivity

• Provide new revenue new revenue new revenue new revenue 
opportunities

• Optimise our business business business business 

models models models models 

3333

T H E  J O U R N E YT H E  J O U R N E YT H E  J O U R N E YT H E  J O U R N E Y

• Maintain business continuitybusiness continuitybusiness continuitybusiness continuity

• Starting with targeted projects to 
maximize learningmaximize learningmaximize learningmaximize learning

• Adapt and scale upscale upscale upscale up

• Not a large, big bang 
implementation

4444

T H E  L A N D S C A P ET H E  L A N D S C A P ET H E  L A N D S C A P ET H E  L A N D S C A P E

• Cloud

• Data

• Machine Learning

• Artificial Intelligence

• New partnerships

2222
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Shell
Data

Universe

Seismic streams 
directly into 

Cloud while still 
being acquired

As potential targets 
are identified, AI-

driven well designs 
are created

AI-derived development 
scenarios and economics 

are created by the 
development group

AI fully interprets 
the new data for 

Explorers to review 
& Decide

Potential time reduction from years/months to weeks

Game-changing data integration 
compute and networking capabilities 

to transform our workflows

AI Assisted seismic
processing delivers 

fast data to 
interpreters

The Future of Subsurface Work
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Data – Subsurface Data Universe
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� Data scattered over different 
locations, technologies, etc.

� Siloed data warehouse 
solutions

� Lack of data provenance and 
data relationships

� Varying/unknown data quality

BenefitsBenefitsBenefitsBenefitsTodayTodayTodayToday

� Global data discovery, 
visualisation

� Structured and unstructured 
data easily accessible

� “If you like this seismic you will 
like this velocity and this 
acquisition report”

� Known data quality, self-
healing, automatic triggers

FutureFutureFutureFuture

1. Leverage all data when 
making decisions

2. Remove manual 
intervention bottlenecks

3. Improved workflow efficiency 
– end user, data managers –
less rework

4. Automated workflows

ChallengesChallengesChallengesChallenges

� Data ingestion - formats, automated QC workflows, 

� Data security, licensing, sovereignty, access rules

� Requires cloud, analytics/ML,  different storage mechanisms

“We’re not smarter than we used to be, even though we have much 

more information- the real skill now is learning to pick out the useful 

information from all the noise – Nate Silver- Statistician”

What if I had all data at my finger tips?



Copyright of Shell Global Solutions US Inc.

Next Gen Subsurface Interpretation Roadmap

8MCBDA Conferernce Prairie View A&M 14 May 2019

New CloudNew CloudNew CloudNew Cloud----native Workflows native Workflows native Workflows native Workflows 

LoBsLoBsLoBsLoBs IntegrationIntegrationIntegrationIntegration

Cognitive Data PlatformCognitive Data PlatformCognitive Data PlatformCognitive Data Platform

FaultsFaults Seismic GeometriesSeismic Geometries

λ 

, μ
ρ

Rock Properties HydrocarbonsHydrocarbons

The “on premise” worldThe “on premise” worldThe “on premise” worldThe “on premise” worldThe “on premise” worldThe “on premise” worldThe “on premise” worldThe “on premise” world

On Premise Infrastructure 

GeoSigns

The cloud worldThe cloud worldThe cloud worldThe cloud worldThe cloud worldThe cloud worldThe cloud worldThe cloud world

User InterfaceUser Interface

Workflow servicesWorkflow services

Application servicesApplication services

Platform servicesPlatform services

Data Platform ServicesData Platform Services

Infrastructure Platform services (AWS)Infrastructure Platform services (AWS)

Access 
& Info

Security

Access 
& Info

Security

End to 
end  

support 
& 

Mgt

End to 
end  

support 
& 

Mgt

Data
Ingestion
Services

Data
Ingestion
Services

SDU MVP
Data Platform Services

SDU MVP
Data Platform Services

Infrastructure Platform services (AWS)Infrastructure Platform services (AWS)

Data
Ingestion
Services

Data
Ingestion
Services

GeoSigns+
+

GeoSigns+
+

Lift & Shift++Lift & Shift++Lift & Shift++Lift & Shift++Lift & Shift++Lift & Shift++Lift & Shift++Lift & Shift++

User InterfaceUser Interface

Workflow servicesWorkflow services

Application servicesApplication services

Platform servicesPlatform services

Z

Faster cycle 
time and better 

predictions

Reduce 
exploration 

finding and unit 
development 

costs

Machine 
Learning

Integrated 
Data in 

Subsurface 
Data Universe 

(SDU)

Deep Deep Deep Deep 
Machine Machine Machine Machine 
LearningLearningLearningLearning

Cloud Native Cloud Native Cloud Native Cloud Native 
SubsurfaceSubsurfaceSubsurfaceSubsurface
DaDaDaDatatatata
UniverseUniverseUniverseUniverse

2018201820182018 2019201920192019 2020202020202020 2021202120212021 2022202220222022
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Data - Subsurface Data Universe | Vision
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Open SDU
Managed by the Open Group (http://www.opengroup.org/)
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� Public Cloud based. Leverage Open Source

� Information Security: Covering all elements with focus on 

Data Security.

� Data Ingestion Services � Extract metadata / data quality 

/ etc. Leverage ML.

� Well defined (RestFUL) APIs defining the access to the Data 

Platform Services

� Applications: (Micro) Services based, domain specific.

� In Country solution: where not allowed to move data out of 

the country and there are no cloud services.

� Forum: Open Subsurface Data Universe has been created.

� All Standards, APIs, Reference Implementations available.

The Open Group 2018

User Interface (HTML5)

Workflow / Orchestration 
services

Application services
(Exploration / Development / 

Wells)

Application Platform services
(Calculation Services / Metrics 
Services / Units of Measure )

Data Platform 
Services

Infrastructure Platform services
I
nform

ation S
e
curity

E
nd

 to
E

nd
S

upport &
 M

anage
m

e
nt

Data
Ingestion
Services

In Country 
Infrastructure 

Platform 
services

In Country 
Data Platform 

services

APIs
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Challenges in the
Digital Transformation
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� (Re-)Architect to make scalable cloud affordable

� Technology providers & consumers will continuously 

evergreen portfolios 

� Business continuity vs. speed of transition

� Break both vendor & internal technology lock-in

� Manage costs, maximize pace, minimize disruption

� Skills for the future – data analytics, collaboration 

driven workflows

Workflow
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Digitalisation delivering value in Upstream & Integrated Gas
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Safety & Environment
Achieving goal zero

Exploration
See what others can’t see

Reservoir Modelling
Optimise recovery & manage uncertainties

Engineering & Construction
Efficient execution of capital projects

Well Delivery
Best in class wells

Production
Increase reliability & availablity
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Concluding Remarks
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Z

Faster cycle 
time and better 

predictions

Reduce 
exploration 

finding and unit 
development 

costs

Machine 
Learning

Integrated 
Data in 

Subsurface 
Data Universe 

(SDU)

� New workflows – in the cloud, AI enabled, 
data on any device

� New employee capabilities

� New mindsets & corporate culture

� Data at the center

� Embrace disruptive digital technologies




