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Entering a tipping point for the global energy system

Committing to structural changes for resilience and security

Taking a different perspective on the “cost” of alternatives
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Fossil fuels carry an often-
overlooked geopolitical risk 
premium — during moments of 
geopolitical crisis, the risk takes 
center stage.

History suggests focusing solely 
on short-term price movements 
misses the most important story 
— governments and markets 
reshape energy systems in 
response to the vulnerabilities 
that such crises expose.

3Data source: U.S. EIA
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The Strait of Hormuz closure exposes the 
geopolitical vulnerabilities of fossil fuels

Russo-
Ukrainian War

Iran War
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The 1970s oil crises shows how disruption in 
energy supply reshapes long-term strategies

Committing to a 
technology

Committing to a new 
value chain

Committing to 
innovation

France responded by 
embarking on one of the most 

ambitious nuclear energy 
programs ever undertaken.

Brazil launched a nationwide 
initiative designed to replace 

gasoline with ethanol.

The U.S. invested in advancing 
R&D in alternative energy 

technologies that has played a 
central role over the decades.

https://www.edf.fr/sites/groupe/files/2025-11/edfgroup_cruas-meysse_600x270.jpg
https://global.toyota/pages/news/images/2018/03/20/0400/20180320_01_kv_w1920.jpg
https://pv-magazine-usa.com/wp-content/uploads/sites/2/2021/01/18573-1200x760.jpg
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Geopolitical energy disruptions have 
historically left lasting imprints on the 

global energy system.
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Crude oil

6*Estimate based on multiple sources

2026 is a tipping point for a more resilient 
and secure energy system

LNG

Naphtha

Fertilizer

Fuels

Chemicals

Power 
Generation

Agriculture

20%
of global trade*

20%
of global trade*

10%
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of global trade*



© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential 7

Quantifying the cost of inaction for 
security and resilience

Taking a different 
perspective on “cost”
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Economics of Sustainable Aviation Fuel

Feedstock Capex Opex Fixed cost

Qantas announced it would cut 5% of its 
domestic capacity in May and June as it 
estimates its fuel costs would increase by 
20%.

Approximately 7,500 tonne of sustainable 
aviation fuel at cost-competitive prices 
would allow Qantas to keep its domestic 
flight plan — avoiding missed revenue of 
AUD 65 million during those two months.

Sustainable aviation fuel’s value 
proposition for continued 
operations

Aviation

Jet fuel price (April 2026)
USD 1,562/tonne
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U.S. Total Vehicle Miles Traveled 
(12-month moving average)

When oil reached USD 147/bbl during the 
2008 financial crisis, the U.S. saw a decline 
of 92 billion vehicle miles traveled during a 
two-year period.

Those 92 billion miles equate to a missed 
revenue of USD 210 million or USD 1 billion 
in electricity for electric vehicles or biofuels 
sales, respectively.

Electric vehicles and biofuels 
keep people on the road when 
fuel prices go up

Road transport
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Economics of Plastic Pyrolysis

SCG temporarily shut down its Rayong 
Olefins naphtha cracker citing disruptions 
of feedstock supply due to the Iran war. 

Pyrolysis oil could have served as feedstock 
insurance for SCG as it missed on revenue 
from record-high prices of ethylene and 
propylene and avoided the shutdown that 
continues to incur costs of THB 150 million 
(USD 4.7 million) per month.

Pyrolysis oil avoids costly 
shutdowns and lengthy ramp 
ups

Chemicals

Minimum pyrolysis oil selling price (5% IRR)

Pyrolysis oil 
breakeven price
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Levelized Cost of Energy (Low-Cost Scenario)

Relying on fossil full imports for power 
generation is no longer a reasonable 
business case with the continuous fall of 
renewable energy prices. 

Disruptions to power generation have 
compounding effects, such as power 
outages and downtime. The U.S. DOE 
estimates outages cost the U.S. economy 
USD 150 billion annually.

Renewables decouple economic 
productivity from fossil fuels

Power generation
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Business disruptions and asset 
downtimes are not the only cost 
vulnerabilities when dealing with the 
food ecosystem.

Rising food prices, famine, and 
slowed economic growth come at 
the cost of societal unrest and 
regime changes.

Agriculture: The price of food shortages 
goes beyond economic impact 

Flour War Bread Riot Arab Spring

https://www.wikidata.org/wiki/Q1635316
https://commons.wikimedia.org/wiki/File:Cairo_fires_1977.jpg
https://www.history.com/articles/arab-spring
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Alternatives are technically mature but 
breaking into the market at different speeds
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Widespread adoption to establish a new 
energy system has yet to be reached

~1% global naphtha consumption
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Technology is only the first lever for the 
structural changes to come.
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Market leaders are taking actions in factors 
beyond technology for scale-up

Product
The function, differentiation, and 
potential role of the technology 
relative to existing solutions.

Market Organization
How structured the market is for 
deployment, including regulatory 
and value chain dynamics.

Technology Readiness
The technology maturity indicated 
by advancements and technical 
milestones.

Market Readiness
Current market needs and overall 
appetite for the technology.

Production
Manufacturing scale-up and offtake agreements 
indicating real-world adoption.
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Innovation success depends on the 
convergence of all five factors

Product

Technology Readiness

Market Organization

Market Readiness

Production

First-of-a-Kind 
Investment
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Innovation success depends on the 
convergence of all five factors

Product

Technology Readiness

Market Organization

Market Readiness

Production

First-of-a-Kind 
Investment
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Pivot Bio’s microbial crop 
nutrition products alleviate the 
vulnerability of the agriculture 
industry to geopolitical conflicts. 

Its multiple field trials across corn 
and cotton crops in diverse soil 
conditions will help gain 
regulatory approval and establish 
nitrogen-fixing microbes in the 
industry. 

Pivot Bio launched gene-edited nitrogen-fixing 
microbes to reduce consumption of fertilizer

Product

https://time.com/collections/best-inventions-2020/5911423/proven/
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ExxonMobil’s Exxtend 
Technology has made it one of 
the world’s largest advanced 
recycling companies in the world.

ExxonMobil’s direct stake in 
feedstock management 
company Cyclyx completes its 
winning formula for plastic 
pyrolysis.

ExxonMobil built out its waste feedstock 
supply chain before expanding capacity

Market Organization

https://corporate.exxonmobil.com/locations/united-states/baytown/newsroom/2026/baytown-becoming-one-of-the-largest-advanced-recycling-operations#Lookingahead
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Air Liquide’s 200-MW electrolyzer 
plant at the Port of Rotterdam is 
the successful convergence of 
regulatory support, value chain 
coordination, and infrastructure 
development

Despite headwinds for green 
hydrogen, this project is a 
blueprint for the importance of 
factors beyond technology.

Air Liquide secures cross-border offtake 
agreement for its green hydrogen facility

Production

https://www.airliquide.com/group/press-releases-news/2025-07-23/air-liquide-takes-final-investment-decision-build-elygator-large-scale-electrolyzer-netherlands
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Volatility and instability increases market 
readiness for alternative technologies

Product

Technology Readiness

Market Organization

Market Readiness

Production

First-of-a-Kind 
Investment
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1 2 3

Shift the narrative for 
alternative technologies.
Use this moment to shift the 
narrative that the primary 
driver for alternative energy 
technologies is energy 
security — not 
decarbonization.

23

Build the “cost” of 
inaction into business 
cases. 
Account for the costs of 
plant shutdowns, supply 
disruptions, and foregone 
revenue, recognizing that 
the cost of alternative 
technologies extends 
beyond purely economic 
terms.

Focus activities on 
technology enablers.
Recognize that structural 
changes to the global 
energy system will require 
new value chains and 
infrastructure, with 
commercially available 
technologies serving as the 
first domino.

Key takeaways



© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential

Committing to a 
technology

24Image source: Adobe Stock

Committing to a 
new value chain

Committing to 
innovation

EU commits EUR 500 million to 
e-fuel as its SAF mandate 

forces fuel suppliers to add e-
SAF to their portfolios.

China is building an electrified 
system with renewables, 

energy storage, and EVs for 
energy independence.

These technologies face their 
own supply chain risks for 
critical minerals, requiring 

innovations for alternatives.
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Lux Research fuels innovators to not only imagine what’s possible 
in the future but also operationalize innovation success in the 
near term. We deliver research and advisory services to inspire, 
illuminate, and ignite innovative thinking that reshapes and 
grows businesses. Using quality data derived from primary 
research, fact-based analysis, and opinions that challenge 
traditional thinking, our experts focus on finding truly disruptive 
innovations that are also realistic and make good business sense.

The “Lux Take” is trusted by innovation leaders around the 
world, many of whom seek our advice directly before placing a 
bet on a startup or partner — our clients rely on Lux insights to 
make decisions that generate fantastic business outcomes. We 
pride ourselves on taking a rigorous, scientific approach to avoid 
the hype and generate unique perspectives and insights that 
innovation leaders can’t live without.

About Lux www.luxresearchinc.com

@LuxResearch

LuxResearch

http://www.luxresearchinc.com/blog/
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