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Where are we now?



Who are the working geoscientists?



Employment through the Pandemic

Å88% of geoscience 

employers received 

government assistance

ÅEffective geoscience 

unemployment rate was 

4%.
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Monthly geoscience employment

Geoscience engineering managers Geoscience natural sciences managers

Geoscience civil engineers Petroleum, mining and geological engineers

Environmental engineers Environmental science and geoscience technicians

Environmental scientists and geoscientists Conservation scientists

Atmospheric and space scientists Geoscience postsecondary teachers
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Salaries Remain 

Competitive
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Projected Geoscience Workforce Changes by Industry

2018-2028
37.3%

20.0%

11.7% 11.4%
8.9%

6.8% 6.4% 6.2% 5.5% 5.2%

0.9%

-0.1% -0.5% -1.7% -2.9% -2.9%
-5.7%

-9.4%
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Source: AGI Geoscience Workforce Program; Data derived from the U.S. BLS Employment Projections 



What degree levels are employers hiring?

Employers continue to primarily hire at the 

Bachelorôs and Masterôs degree level.

During Summer 2021, just over half of 

employers reported hiring at the doctorate 

level, with this percentage declining in Fall 

2021 and rebounding after.



Diversity
Progress, Setbacks, and New Strategies



Workforce Participation by Occupation
All Underrepresented Populations

Credit: AGI, data derived from the U.S. Census Bureau and U.S. Bureau of Labor 
Statistics

In 1972, underrepresented 

populations was 2% of the 

geoscience workforce.

1972-2016, really was negligible 

progress



Workforce Participation by Occupation
Hispanic and Latino

Credit: AGI, data derived from the U.S. Census Bureau and U.S. Bureau of Labor 
Statistics



Workforce Participation by Occupation
Black and African-American

Credit: AGI, data derived from the U.S. Census Bureau and U.S. Bureau of Labor 
Statistics



Diversity, We canôt ñDonôt Look Upò



The Mid-21st Century Workforce?
The current major will be an experienced practicing professional into the 

2060ôs

Consider the likely

evolution by thené.



Back at the 2007 AGUé.

Noted that the labor gap would 

emerge, but that the group that 

puts forward profound innovation 

will winé.

é and the statisticians won.



Rise of Machine Learning in Geoscience
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Geoscientists

Expected Economic Activity

Substitution

Innovation

Foregone Activity

D = Total Labor Demand (FTE)

X = Economic Activity Per Person

n = Total Workers

Xô = New Economic Activity Per Person

If Xô = 5X, then n drops substantially, while

D remains the same.



Mining Industry and Machine Learning
·Mining companies determined 80-82% of their 

geoscientists time was in searching, cleaning, 

and prepping data

·Energy Companies reported 79% in data effort

·GoldCorp collaborated with IBM to develop 

Watson for Natural Resources



Is Machine Learning Effective in Geoscience?

·Contrived problems had a 35x decrease in solution time using 

Watson than a senior geoscientist team

·First real-world problem:

·Senior geoscientist team: 1080 person-hours to solve the 

problem

· Nearly all of the time was in data management and processing.

·Watson for Natural Resources: 14 minutes



Is Machine Learning a Threat?
·Only if we do not evolve!

·Traditional occupations are disappearing (loggers, interpreters, 
etc)

·Move towards the ñaugmented geoscientistò ïwho focuses on 
domain problem solving with robust tools at their disposal.



Integration Evolution

Geophysics

Geochemistry

Geology

Engineering

Geoscience

2050

Interdisciplinary

Collaboration

Integrated

Teams



The Emerging Goal:
Broad Competency with a Spike

GeologyEngineering GeophysicsRock Mechanics Business



Traditional View of Labor Classes



A New ñLabor Pyramidò for Geo
Geologic Cognitive:

Fully utilize their geoscience 

problem solving to tackle the 

hard problems

Makers/Sensors:

The multiskilled geoscientist 

who knows the geoscience 

and can apply a spectrum of 

science and engineering to 

develop new data feeds
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Geologic Technologic
Occupational Aptitude

Middle Skills



Geoscience Goes ñGig-lite?ò

Upstream (Oil, Gas, Minerals, Water)

Downstream

Geo Jobs Growth

Major Companies

Smaller Firms

Geo Jobs Growth



Other Apparent Factors
·AI/ML greatly reducing middle-skill geo jobs

·Seismic/Strat Interpreters

·Loggers

·Spread of fixed-price contracts

·Shifting risk to smaller firms

·Demanding higher skills/agility for increasing margin

·Increase in the singleton geoscientist

·Geosciences need to become solution providers

·Skillfulness and innovative thinking are winning traits



What skills?
·Core geologic understandings

·Core scientific understandings in physics, chemistry, 
biology

·Ability to work quantitatively

·Licensure keeps ALL doors open

·Think of co-curricular skills or requirements:

·HAZWOPER certification

·FAA Drone Pilots License

·Python/R programming

·GIS/visualization



COVID-Era Graduates Skills Reflection
Skills Wished had Gained

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Proficiency with virtual platforms

Machine learning, AI, data science

Data visualization and mapping software

Lab skills

Field skills

Database management

Programming skills

Project management

No

Respondents



ñWith every retirement we destroy a geoscience job.  With every new hire 

we are creating a geoscience job we canôt even begin to describe.  The 

new hires will define these jobs of the future.ò

- Daniel Malchuk, BHP at PDAC 2018



Headwinds

A robust future workforce faces 

systemic challenges


