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How Oil Prices Shape Global Economies Key Influencing Factors

L

The missing measure of energy security MOLLY DETERMAN, President,
Energy Workforce & Technology Council
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Historic Superconductor Deal
Brings Commercial Fusion a Step Closer

OilPrice

A company based in the United States just got
onestep closerto making nuclear fusion areality.
Commonwealth Fusion Systems (CFS), an MIT
offshoot, just inked a deal with a Japanese
producer of high-temperature superconductors
(HTS) inthe largest deal of its kind in history. The
contractis going to bringthe company’s tokamak
fusion device a step closer to commercial reality
atapivotal pointin the global race tounlock the
technology hailed asthe holy grail of cleanenergy.
This specialized tape is a critical material for
making tokamaks —which control plasma with
ultrapowerful magnets —durable, effective,
and achievable at smaller and therefore more
affordable scales. “HTS tape allows engineers to
build stronger electromagnets withina compact
footprint,” Interesting Engineering recently
reported. “These intense magnetic fields trap
high-energy plasmainside a far smaller vessel,
dramatically reducing construction costs and
engineering complexity.”

Nuclear fusion, the process that powers our own
sun, haslong been touted as something of asilver
bullet forthe clean energy sector asitis essentially
limitless, considerably more powerfulthannuclear
fission, and leaves behind no hazardous nuclear
waste. While scientists have beenworking toward
achieving the process here on Earth for about a
century, the technology remained something of
athought experiment ripped from the pages of
sciencefiction untilthelast couple of decades.
Now, thetechnologicalbreakthroughsarepilingup,
and commercial nuclear fusion seemslikeit finally
maytrulybejustaroundthecorner. And companies
like CFSareahuge partofthereasonwhy.
Historically, nuclear fusion research projects have
been so gargantuan and so costly that onlyrich
governments—or coalitions of rich governments,
inthe case of ITER—could orchestrate and maintain
such projects. Moreover, notonlywere earlyfusion
experiments extremely expensive, but they were
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never going to make money. But as the science
behind nuclear fusion hasimproved to the point
where commercially viable nuclear fusion now
seems like anissue of when and not if, private
enterprises are now gettinginvolved. Now even
Wall Street is getting involved, indicating that
the sector shows serious promise for return on
investmentsoonerratherthan later.

Increased competition and diversification of the
playingfield have catalyzed technologicaladvances
andbreakthroughsbylabsandstartupsaroundthe
globe. ltdoesn’thurtthatsomeofthetechsector’s
biggest figures—and deepest pockets—are major
proponents of the technology. CFS, for example, is
backed by none otherthanBill Gates.

OpenAl’s Sam Altmanis also a vocal advocate for
and financial supporter of nuclear fusion research
asacritical solution to the energy monster that
his own company s helping to create through the
proliferation of large language models and data
centerhyperscaling. Aitmanhasadmitted thatthe
worldsimplydoesn’thaveenoughenergytosupport
thetechsector’sgrowthtrajectoryunlesswedevelop
newenergysourcesintheimmediatefuture.
“There’snowaytogettherewithoutabreakthrough,”
hesaid atthe 2024 World Economic Forumin Davos,
Switzerland. “It motivates us to goinvest morein
fusion.”

The Al boom is not just catalyzing the race for
commercial nuclear fusion, however. The
integration of Al tools could also be integral to
overcoming some of the most critical barriers to
achievingandsustaining nuclearfusionreactions
here on Earth. For example, a new machine
learningtool called Diag2Diagis being developed
to help monitor and control plasma in fusion
experiments, and particularly to avoid what
isknown as the Edge Localized Mode (ELM),
a condition of instability that rapidly breaks
down the materials around the plasma, causing
major issues for huge and costly fusion plasma
experiments.
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Satellites, aircraft, fixed sensors and artificial
intelligence canincreasingly pinpoint emissions at
individualsites, makingactionmuch moretargeted.
Climate TRACE, which uses satellites and Al to track
emissions, estimates that the top 10% of emitting
landfills it monitors account for 70% of methane

emissions fromwaste. Thatis valuable intelligence
for cities, companies and investors deciding where
limited capital can achieve the biggest verified
reductions.

Agriculture offers scope for practical innovation. In
ricefarming, alternate wettingand drying replaces
continuous flooding with periodic drainage and
reflooding, cutting methane emissions by 30-70%
while reducing water use and maintaining yields.
That lower water demand can also cut costs for
farmers and make rice production more resilient as
climateimpactsintensify. Cuttingmethanealso helps
safeguard harvest by reducing ground-level ozone
thatdamages cropsandreducesyields.
Astemperaturesrise, demand forair conditioning
isacceleratingand s projected to more than triple
by 2050. Many refrigerant gases are thousands of
times more powerful than carbon dioxide, making
itincreasingly important to prevent leaks, switch to
lower-warmingalternatives and recover gasesat the
endofequipmentlife.

Some superpollutants also damage human health
directly.Blackcarbon, thesoot producedbyincomplete
combustion from sources including diesel engines,
cookstoves, wildfires and the burning of coaland
biomass, isa major air pollutant linked to heartand
lung disease and premature death. Cutting health-
impacting superpollutantsisawin-win - preventing
illnessand early deaththrough cleanerair.
Butvoluntaryactionwillonlytake ussofar. Government
policycansetstandardsforlower-warmingrefrigerants
and their recovery, mandate regular methane
measurement and leak detection, restrict routine
ventingandflaring, tighten pollutionrulesfordieseland
industrialsources,andsupportsuperpollutant-cutting
practicesinagricultureand waste.

We are nolongershort of evidence, technology or
workable solutions. Whatis missingisthe urgency
tousethematthescalethe climate now demands.
The deepertransformation of the global economy
will take years, but we do not have to wait years
toslow the damage. Superpollutants give us
anotherpowerful lever forthe decadeahead, and
we should be using every tool available to slow
warming as quickly as we can.
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The world is overlooking a powerful brake on
global warming

MariaMendiluce | CEO of the We Mean Business Coalition

Reuters

Superpollutants are not new to climate policy, but
theyaresuddenlymovingupthe corporateagenda.
At Climate Week New York, a summitin Manhattan
broughttogethercompaniesand policymakersfrom
around the world to focus on practical ways to cut
these powerful climate pollutants

Anew Superpollutant Roadmap waslaunched that
gives companies a practical framework for acting
through their value chains, finance and policy
engagement. And earlier this year, corporates,
including Amazon, Google, JPMorgan Chase,
Salesforce and Workday, pledged $100 million to
kick-start aninitiative to tackle these pollutants
throughto2030.

Forbusiness, the benefitsaredirect.Superpollutants
drive near-term warming thatis already disrupting
supply chains, agriculture, energy systems and
workplaces,and many canbe cut with technologies
availabletoday.

Superpollutantsinclude methane, black carbon,
troposphericozone, nitrous oxideand high-warming
refrigerant gases that have an outsized effect on
temperatures yet attract far less attention than
carbondioxide. Many are short-lived and together
theyaccountfornearly half of current warming.
Much of the transformation needed forlong-term
decarbonisation will take years, but some of the
most powerfulwarming pollutantscanbe cutmuch
faster. Proven measuresto reduce methanealone
couldavoid around 0.2 degrees Celsius of warming
by 2050. That may sound modest, butinaworld
struggling to limiteveryfraction of adegree, itisa
major near-termgain.

Deep cutsto carbon dioxide remain essential to
thelong-termtemperature outcome, but tackling
superpollutants alongside them gives us another
lever. Climate action therefore needs torunon
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two timelines: building clean power, electrifying
transport and industry and phasing down
unabated fossil fuels, while cutting
superpollutants. Allavoided warming
means less human, economic and
environmentaldamage.

Businesses have a central
roleinacting on the practical
opportunities to reduce near-
termwarming. Companies should

look systematically at where
superpollutants occur across their
operations and supply chains, and
treatthemaspartoftransitionplanning.
Forsome, that will mean methane leaks,
venting and flaring; for others, refrigerants,
combustion pollution or agricultural emissions.
Where opportunitiessitbeyondacompany’sdirect
control, businessescanalsoworktogethertodeliver
measurable reductionsatscale.

Methane shows how muchis already within reach.
Ithascausednearly30%oftheriseinglobalaverage
temperatures since the Industrial Revolution, yet
the International Energy Agency sees nosign that
methane emissions from fossil-fuel operations are
falling. The same |EAanalysis finds thataround 70%
of those emissions could be abated with existing
technology,and more than 35 million metrictonsa
year could be avoided at no net costat 2025 energy
prices.

The measuresare wellknown-findandrepair leaks,
replace equipment designed to vent methane,
recover gas that would otherwise escape,andend
routine venting and flaring. The energy-security
benefitsaresubstantialtoo. Cuttingmethanefromoil
and gas operationsand eliminating non-emergency
flaringcould makearound 200billion cubicmetres of
additionalgasavailabletomarketseachyear.
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summertravel seasonsandinthewinter,whenmore
heatingfuelisconsumed.

The Impact of Derivatives and Market Reportson
OilPricing

Moreandmore, market participantsare buyingand
selling crude oil notinits physical form but rather
throughfuturesand optionscontracts. Forexample,
airlinesand oil producers use derivativeslikefutures
and options to hedge against swingsin the price of
crude, while speculators use the same securitiesin
hopes of profiting from price movesin crudeoil.
Such hedginginstruments areimportantto many
oil producers and consumers because oil prices
canbesovolatile. One reason oil prices are often
volatileis that crude oil consumers are relatively
slow to change their consumptioninresponse to
changesinthe price of oil,and producers tendto be
similarly slow in adjusting production. With supply
anddemandrelativelyinelastic, the price mustmove
more to balance supply and demand at times of
disruptionforeither.7

Reports on productionfigures, spare capacity, and
investment canallaffect crude oil pricesinthe short
term, as can perceptions of the risks to supply and
overallmarket sentiment. Some of the most closely
followed reportsare OPEC’s monthly oil report, the
International Energy Agency (IEA) oil market report,
andweeklyinventorydatafromboththeU.S.Energy
Information Administration (EIA) and the American
Petroleum Institute (API).

TheBottomLine

Oil prices are shaped by global economic growth,
supplyanddemand, and geopolitics. Organizations
like OPEC+ play amajor role in controlling oil supply,
while conflicts and political tensions can also drive
pricechanges. Technologicaladvancements, suchas
hydraulicfracturing, haveincreased supply, affecting
market dynamics. Speculation and tradingin oil
derivativescancreateshort-termvolatility. Because
oilis essential for transportation, manufacturing,
and many othersectors, these price changes have
broad economicimpacts worldwide.




How Oil Prices Shape Global Economies
Key Influencing Factors

Investopedia

Crudeoilanditsderivativesare essentialtotheglobal
energysupply, transportation, andindustry, making
oil pricesimportant to economic stability. Oil prices
are highly cyclical and can shift due to supply and
demandimbalances, geopolitical events,and OPEC
policies.

Technological advances, such as fracking, canalso
affect supplyand prices. Inthisarticle, we explore
how these factors, along with market forces and
globaleconomicgrowth, interacttodrive oil market
volatilityandinfluence energy costsand the broader
economy.

Understanding the Dynamics of Oil Supply

The Organization of Petroleum Exporting Countries
(OPEC) has sought toinfluence global oil prices by
limitingthe supply of crudefor decades, withvarying
degreesofsuccess.Inrecentyears, OPEC’spowerto
set prices was undermined by the development of
shale supplyinthe continental U.S., but reinforced
by OPEC’s alliance with Russia and other exporters
under the OPEC+ umbrella.3 Governments, oil
companies, and speculators continue to pay close
attentionto every OPEC+decision.

OPEC’s policies may be affected, in turn, by
geopolitical developments.Some of the world’s top
oil producersare politically unstable.

Inthe past, supply disruptions triggered by political
events have caused oil prices to shift drastically; the
Iranian revolution, Iran-lraq war, Arab oil embargo,
and Persian Gulf wars have been especially notable.
TheAsianfinancial crisisandtheglobaleconomiccrisis
0f2007-2008 also caused fluctuations.4
Technologicalinnovations and financial conditions
canalsoinfluence crude oil supply levels by affecting
productionvolumesandcosts. Forexample,advances
in hydraulicfracturing, orfracking, technology have
vastlyincreased the supply of crude extracted from
rock, with the so-called shale oilmaking the U.S.anet
exporterof crude oilandrelated products forthefirst
timesincethe 1940sin 2018.

£Y |

What Drives Oil Demand?

Strong economicgrowth andindustrial production
tendtoboostthedemandforoil—asreflectedinthe
increased demand from fast-growing developing
nationsinrecentyears. Accordingtothe U.S.Energy
Information Administration:

“Oilconsumptionin the Organization for Economic
Cooperationand Development (OECD) countries
declined between 2000and 2010, while non-OECD
oil consumptionincreased more than 40%. China,
India, and Saudi Arabia had the largest growthin oil
consumptionamongthecountriesinthenon-OECD
duringthisperiod.”6

Otherimportant factors that affect demand for
oilinclude transportation (both commercial
and personal), population growth, and seasonal
changes. Forinstance, oil use increases during busy
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them matters less than the goal: acommon
way to evaluate readiness next to reserves and
production.

Crafting a new measurement. Picture a world
where, alongside monthly output figures,
policymakers could also see how much
additional production might come online within
90, 180, or 365 days. Where the workforce gaps
sit. Which manufacturing bottlenecks carry the
most risk. How much strain the supply chaincan
absorb before it fails. Which regions hold surge
capacity,and which onlyappearto.

Those answers would give a far more honest
picture of energy security than production

I
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figuresalone.Theywouldalsohelp peopleinside
theindustry and outside it understand how the
system really works, and why supply cannot be
summoned with the flip of a switch.
Fordecades, energy policy has been builtaround
what the world produces today. The harder
and more useful questionis what the industry
is prepared to produce tomorrow. The next
crisis will not turn on how many barrels remain
beneath the surface. It will turn on who can
replace whatis lost, and how quickly. Until
readinessis measured withthe sameseriousness
asreservesand production, our picture of energy
security will stayincomplete.
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Thedisruptioninthe Strait of Hormuz hasforced
afamiliar question back onto the world’s front
pages: if millions of barrels suddenly vanish from
themarket, who canreplacethem,and howfast?
Itis the same question that followed the 1973
embargo, Iraq’s invasion of Kuwait in 1990,
and the demand collapse of 2020. The specifics
change eachtime. The underlying problem does
not, and the answer has never beenfoundina
reserves figure.

We measure the world’s oil reserves with real
precision. Reserves, production, inventories,
exports, prices: all of it tracked daily, down to
the barrel. What we do not measure is what the
world can actually do when supply disappears.
How quickly can the system respond? That
capability has no common metric, and it may be
the mostimportant number in energy security
thatnoonereports.

Callit “productionreadiness.”

Production readiness is not about what lies
underground. It asks whether the industry can
move when it has to. Do the crews exist to run
more rigs? Can manufacturers deliver long-
lead equipment on a compressed schedule,
and are pressure pumping fleets and offshore
vesselsavailable, ratherthanalready committed
elsewhere? Will the supply chain hold, and can
permitting and infrastructure keep pace with a
sudden push to accelerate? None of that shows
upinaproductionreport, yetitdecides how fast
new supply reaches the market.

The energy services sector tends to be invisible
to the public until a crisis exposes it. But the
world’s ability to respond to a shock depends
farless on geology than on industrial capacity
with the people, equipment and know-how
thatturnaresourceintodelivered energy. Every
additional barrel runs through that system.
Service companies mobilize rigs, build the
equipment, complete the wells, run the vessels
and supply the technology that makes difficult
reservoirs viable. Behind all of itis a workforce
trainedtodoworkthatfewindustriesanywhere
can match.
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That capability takes decades to build and only
months to lose. It cannot be switched back on,
the momentthat demandreturns.

The pandemic made the point plainly. When
demand fell in 2020, experienced people
left the industry, equipment was stacked,
manufacturing slowed, and investment dried
up. Whenthe world needed more energy again,
the constraint was not the resource base. It was
thecapacitytodevelopit: crews, equipmentand
supply chainsthathad toberebuilt, almost from
scratch. That same pattern has followed wars,
sanctions and hurricanes. The limiting factoris
rarely how much oil sits in the ground. It is how
fasttheindustry canrespond.

Governments watch strategic reserves, daily
output and inventories closely. There is no
equivalentread on productionreadiness. Thatis
worth changing withoutadding moreregulation
but with abetter way of thinking about security.
Economists lean on GDP to read economic
health; central banks track inflation to guide
policy. Energy needs something comparable for
the capacityside, aframeworkthatsitsalongside
the traditional numbers and shows decision-
makers how quickly the system could respond
and where it would break first.

Whether that comes from governments,
industry bodies, orsome collaborationbetween
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