
Welcome to 
“The Coming Energy Transformation: Drivers, Consequences and Implications for Geopolitics”

with Dr. Morgan Bazilian, Director of the Payne Institute at Colorado School of Mines

Seminar Will Begin Shortly
Honorary 

Membership
Walter B. Ayers

The Energy Minerals Division of the AAPG is proud to 
recognize and honor our 2020 awardees.

Distinguished Service 
Amy Sullivan

Past President
Wayne Camp

Certificate of Merit
Ursula Hammes

Frank Kottlowski Memorial Award to 
Ryan D. Wilson and co-authors of 
“Parasequence Expression in 
Epicontinental Organic-Rich 
Mudstones: Examples from the 
Middle-Late Devonian of North 
America”

President’s Certificate of Merit to Tobi 
Kosanke and co-authors for “Continuous 
Mineral Mapping of Core Using 
Hyperspectral Imaging; Example from the 
Upper Cretaceous Austin Chalk Marathon 
1 Robert Todd Core, Central Louisiana”

Loyd Carlson Memorial 
Award to Randy Blood and 
Gary Lash for “The 
Significance of Framboid-
Hosted Porosity in the 
Marcellus Shale of the 
Appalachian Basin, USA”

President’s Certificate of Merit 
to Robert Reed and co-authors 
on “Refining XRF Lithofacies 
with SEM Analysis for the 
Permian Wolfcamp Shale from 
the Delaware Basin, Texas.”

https://i2mconsultants.com/downloads/corp/EMDPromo2020Conf-Houston.pdf
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Of  non-linear (upward) curves…



….and downward
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The energy transition is largely a developing country story



Geopolitical contours

While climate change impacts are being well‐monitored, less so are other energy‐related considerations:

1. Natural Gas Accelerating trade through new international pipelines or liquefied natural gas 
(LNG)

2. Cybersecurity Growing importance with rise of interconnected systems and new forms of 
metering & system operation

3. Minerals Conflict over minerals due to changes in 
technology and deployment in large numbers

4. Grids More regional interconnections in electricity grids from the Belt and Road to East Africa

5. Inequality Energy poverty and demand for reliable & affordable energy services to billions of 
people and businesses



Clean energy technologies and minerals



Defining criticality

Nassar, 2020



Other Countries….

Australian Government, 2019, 

o The United States lists 35 minerals and commodities as 

critical to their economic and national security. 

o The European Union lists 27 raw materials as critical due 

to risks of supply shortage and their impacts on the 

economy being higher than those of most of the other raw 

materials. 

o The Japanese report that identified the 31 critical 

minerals



It’s the supply chain





Motivation to start CMI
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Global energy transition: four alternative futures

Source: Goldthau, Bazilian et al, 
Nature 2019

GET drivers:

• Policy

• National politics

• Technology

• Markets
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Big green deal

• Global consensus on CC action & 
strong international policy push

• Financial markets reallocate capital 
to low carbon firms

• Generous Green Climate Fund 
compensates petro-states

• Wave of green globalization follows 

• All countries to share in the benefits 
of decarbonisation 

 Low geopolitical friction; Just Transition/ SDGs achieved



09.06.2020

Technology breakthrough

• US and China take the lead

• Google & State Grid of China 
emerge as dominant players

• World fractures into 2 rivaling
camps led by tech leaders

• Blocs control rare earth metals & 
LCT access for outsiders

• Renewables race helps climate 
mitigation but not all regions profit

• Developing nations excluded from 
advanced energy know-how

 Oil producers falter; clean tech cold war; tensions due to uneven transition
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Dirty nationalism

• Elections bring populists to power

• Nation-first policies drive both 
domestic fossil fuels & renewables

• States ringfence their industries, 
zero sum logics return

• Protectionism limits RES economies 
of scale

• Fossil fuel producers panic & pump

• Power rivalries undermine 
multilateral institutions incl. 
UNFCCC & Paris Agreement

 Unmitigated CC as stress amplifier; conflict over water and other resources
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Muddling on

• Unit costs keep declining but fossil 
fuels remain dominant

• GET too slow to mitigate CC but too 
fast for FF industry to adapt

• Few producers compete on exports

• NOCs go bust or consolidate 

• MENA producer countries and 
Russia see political turmoil

• Europe goes for like-minded 
partnerships, US on the sidelines

• Some regions fail to benefit from 
partnerships, energy inequality rises 

 Global North-South imbalances reinforced; BAU results in ‘energy clubs’



Scenario Key Drivers Pace of Change International 

Political

Architecture

Carbon 

Consequences & 

SDGs

Big Green 

Deal

Concerted, 

multilateral policy 

drive

Fast and even Multilateralism Green globalization 

meets SDGs & 

Climate targets

Dirty 

Nationalism

Nation-first policies Slow if not stalling Zero-sum, anarchy Unmitigated 

climate change acts 

as a stress amplifier

(SDGs fail) 

Tech 

Breakthrough

Disruptive 

advancement in 

energy technology

Fast but uneven Regional hegemony Successful climate 

change mitigation 

(but not all SDGs) 

Muddling on Falling costs, but 

slow progress

Slow Clubs Mitigation too slow 

to meet CC targets

(SDGs 

compromised)
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Geopolitics of the global energy transition
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Key takeaways from scenarios

• A zero-carbon world does not do away with zero-sum games. 
It produces different ones.

• Global win-win is but one plausible outcome.

• The pace of change matters.

• Some pathways may not be politically palatable to all.

Acknowledge abating carbon creates losers & prepare for it

 Shift attention from goals to pathways

Draw lessons from past and parallel experiences



New ways to monitor the transition



Parting thoughts

• Many analogies between minerals criticality and energy security
– Social license

– Security of supply
• Not just a supply risk!

– Both public and private elements

– Importance of developing economies

– Resource and reserve frameworks

• Need to think across many different supply chains
– Each supply chain has several uncertainties

– Each has a very different “market” profile

– Deeply interconnected, not independent. 

• The energy transition looks sure to be mineral and metal-intensive

• Mining investments and development can take decades




