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Extractive Industries: Profile
• Definition:

– Mining
– Oil & Gas

• Economic Importance to Canada of Natural Resources 
(majority mining and oil and gas)
– 11% of Employment: Direct & Indirect
– 16% of GDP
– 38% of Non-Residential Capital Investment
– $25B in Government Revenues
– $201B in Export Revenues
– $582B in Publicly Traded Company Value



Extractive Industries: Common Issues
• Need to dig deeper or drill in more challenging environments 

• Complexity of underlying economics (commodity price variability)

• Increased challenges from perceived and real entitlements of various 
stakeholders (need for win-win-win among communities, governments and 
industry, all with expectation for returns)

• Companies are multinational in scope, with global workforces, supply chains 
and consumers of their commodities

• Projects are regionally important (local employment and local supply and 
service sector)



Offshore Oil & Gas: 
Drivers 

of Digitalization
New Frontiers: deep water, remote 
reservoirs, harsh environments (e.g. Iceberg 
Alley)

• Real-time monitoring of the operating 
environment,

• Better operational decision-making; 
• Lower operational risk; 
• Positive impacts on health, safety, and 

environment; and
• Enhanced productivity



New Digital Technologies: 
Next 5 years and Beyond

• 3-5 Years
– Big data/analytics, internet of things, and mobile 

devices

• 5-10 Years
– Subsequent 5-year period is expected to see a 

focus on robotics/drones, artificial intelligence 
(AI), and wearable technology

From Accenture, The 2016 Oil and Gas Digital Trends Survey



Offshore Scenario

DIGITAL ENTERPRISE

DIGITAL WORLD

DIGITALIZED ASSETS

DIGITAL OCEAN



Offshore O&G 
Project

of the Future



Digital is much more than an 
instrument for employment 
substitution …



Benefits Agreements:  Meeting Public Expectations 







“Automation’s impact on the global mining sector is unlikely to be either smooth or 
homogenous. But one thing looks certain: if its claims to shared value are to 
remain valid into the future, it will have to ditch its ‘colonial’ model for a more 
collaborative, confederate one instead.”

“Directing state revenues from mining to economic diversification is another 
possibility.”
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A framework for a discussion 
about digital  …

Employment
Effects
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Effects



Process

How it has been done?

How could it be done ?

Technology

What are the key 
techniques/technologies 
involved?

What technologies will 
be involved ?

People

Who does what?

Who will do what ?

Who decides ?

Process Analysis

Exploration
(search for 

O&G 
resources)

Appraisal
(assess O&G 

field potential )
Production

(produce O&G)

Development
(construct the 

offshore 
facilities ) 

Abandonment
(remove the 

offshore 
facilities) 

Discovery

SanctionFirst Oil

Production
Decline



Exploration 
Drilling

Seismic 
Imaging

Exploration
(search for 
oil & gas 

resources)

Preliminary 
Activities

Data Acquisition

Process

Main Activities:
• Acquire seismic data
• Data acquisition methods

• 1D, 2D seismic survey
• 3D seismic survey
• Ocean bottom sensing (OBS)

Digital Technologies:
• Big data
• Data analytics
• Computational technologies

• Advanced data processing
• Advanced data visualization

• Cloud enabled technologies
• Data storage

Technology

Key Occupations:
• Geologists
• Geophysicists
• Data analysts
• Business analysts
• Reservoir engineers

People





Reduce drilling cost by 10%

Enhance oil recovery by 3%

Reduce time to production by 1 year

Reduce operating wages/salaries cost
by 15%

Reduce operating cost by 3%

Reduce capital cost by 5%

Reduce exploration cost by 10%

How might digitalization impact the project parameters ?



Industry revenues increase by ~$3B

Industry costs reduce by ~$750M

Industry NPV increases by ~$650M

NL Royalty increases by ~$3B

NL Corporate Income Tax increases by ~$180M

NL Personal Income Tax decreases by ~$175M

Overall NL Revenue increases by ~$2.9B

How might benefits of the digital effect be shared ?



“According to our estimate, 47 percent of total US 
employment is in the high risk category, meaning 
that associated occupations are potentially 
automatable over some unspecified number of 
years, perhaps a decade or two.” 

“It shall be noted that the probability axis can be 
seen as a rough timeline, where high probability 
occupations are likely to be substituted by computer 
capital relatively soon.” 

From Frey & Osborne, 2013



“About half the activities people are paid almost $15 
trillion in wages to do in the global economy have the 
potential to be automated by adapting currently 
demonstrated technology, according to our analysis 
of more than 2,000 work activities across 800 
occupations.”

“The cost of technology, competition with labor 
including skills and supply and demand dynamics, 
performance benefits including and beyond labor cost 
savings, and social and regulatory acceptance will 
affect the pace and scope of automation.”

From MGI, 2017



Offshore Occupations

From Hirooka (2006), Innovation Dynamism and Economic Growth

Occupations as per White Rose Extension Benefits Plan Amendment, Husky Energy (2014)
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Technology Impact Heatmap



Digital Readiness Level -
integration of  non-technology factors

(regulatory, labour, education and training, corporate culture, supply chain, 
society, …)



Impacts as per Oxford & McKinsey 
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Inference Engine (Fuzzy Rule Base)

Society Readiness

Management Readiness

Regulatory Readiness

Labour Readiness

Offshore Jobs

Onshore Jobs

Overall 
Economic 
Model for

Sector in a Region

Non-Employment
Effects
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Broader Economic Benefits: How will these be  impacted by digitalization ?



Concluding Remarks

- Opportunities include potential benefits of increased safety of workers, improved 
environmental performance, improved productivity and efficiency of operations, 
shortening time to production, and reducing capital/operating costs and increasing 
royalties and taxes. 

- The challenges include impacts on employment and nature of work, securing talent 
with required education and skills, navigating more complex relationships among 
industry, governments and communities, innovating in a highly regulated industry, 
and integrating new technologies with legacy operations and processes.  

- There is a need for a framework that lets all stakeholders consider the opportunities 
and challenges of digital technology for extractive industries.

- Poor outcomes are likely in the absence of a ‘big picture’.
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