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Spot the malingerer
Average global emissions* forecasts
Selected sectors, gigatonnes of CO; equivalent
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A variety of new batteries are coming

Economist

The tall grey buildings covering an indus-
trial complex at Nysa, in south-west Po-
land, look like a modern car factory has
been teleported into the surrounding
farmland. The plant, though, does not
make cars, but it is a new and vital part
of the automotive supply chain for elec-
tric vehicles (evs). These rely on batteries
containing materials that can be expen-
sive, hard to come by and are mostly pro-
cessed in China. The plant at Nysa is the
first to produce those materials at scale in
Europe.

The lithium-ion (Li-ion) batteries that
power most evs are their single most-ex-
pensive component, typically represent-
ing some 40% of the price of the vehicle
when new. The materials these batteries

to power EVs

are made from define its performance,
hence they help determine how far an ev
can travel on a single charge, how fast it
can go and how long its battery will last. In
turn, the most critical component in those
batteries are its cathodes, accounting for
around half their value. The Nysa plant
makes cathode materials, which puts it at
the heart of a battery revolution.

As sales of evs slow in some markets, car-
makers are hoping to rev up sales with
both cheaper and more-powerful bat-
teries. Cheaper materials, however, can
provide a reduced level of performance,
so these are likely to be used in shorter-
range city cars. The more costly high-
performance versions are aimed at luxury
and sports cars. And somewhere in the
middle are versions of both. What all this

means is that evs will be using many dif-
ferent types of battery, and each version
will need a different concoction of cath-
ode active material (cam).

Nysa shows how the industry is preparing
for this multi-battery future. “We are not
backing one horse,” says Mathias Mied-
reich, the boss of Umicore, a Brussels-
based materials group which owns the
Nysa operation. This strategy is reflected
in the plant’s design. Most factories are
configured in a linear way, with raw ma-
terials progressing along a production line
as operations are carried out. Umicore’s
existing cam factories in China and South
Korea operate this way. At Nysa, how-
ever, production is arranged in a modular
fashion. Different processes are carried
out in separate buildings, with materials
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transported between them in giant sack-
like containers. This allows production to
be switched quickly to making alternative
battery chemistries according to demand,
and for new processes to be introduced
more easily as technologies evolve. This
arrangement is being used as a template
for a cam plant the company is building in
Canada.

At present, the main raw material enter-
ing the Nysa plant is lithium, which mostly
comes from mines in Chile and Australia.
After tests, it is blended with various com-
binations of nickel, manganese and cobalt
before being cooked in giant furnaces. It
is then sieved, cleaned and dispatched to
battery-makers to produce so-called nmc
battery cells. The exact methods used at
Nysa are complex and highly proprietary.
Visitors and staff are relieved of their
phones along with other items, including
jewellery (some of the equipment uses
sensitive magnetic forces).

Horses for courses

Battery-makers coat cam onto a metal
foil to form cathodes. When a battery
is charged, electrons are stripped from
lithium atoms on the cathode, creating
charged particles called ions. The ions
migrate through a liquid electrolyte to a
second electrode, called an anode, which
is often made from carbon. The electrons,
prevented from taking this route by a sep-
arator material, travel instead along the
wires of the charging circuit to the anode
where they are reunited with the ions and
stored. When the battery discharges, the
process reverses, powering devices like an
electric motor in the process.

Most carmakers are trying to use less co-
balt, or eliminate it completely. Not only
is it expensive, toxic and rare, but cobalt
mining has been linked to labour abuses
in the Democratic Republic of Congo, its
primary source. For this reason, Umicore
uses a monitoring process to exclude un-
ethical practices. Such traceability is be-
coming increasingly important, not least

in the eu where “battery passports” will
be required for evs from February 2027.
These will detail the source and nature of
the materials used in their production.

A cheaper alternative to nmc cells use lith-
ium-iron phosphate (Ifp). These do with-
out cobalt and nickel, but have a lower
energy density. For some uses this might
not matter. In China Ifp-powered vehicles
are proving popular with urban motorists
who travel shorter distances. Some stan-
dard-range Teslas also use Ifp cells.
Another alternative for lithium is sodium,
which despite being heavier is inexpen-
sive and easy to obtain. Sodium batteries
can use cathodes made from relatively
cheap metals, such as manganese and
iron, but these too have a lower level of
performance than nmc cells. A number of
battery-makers including China’s catl, the
world’s biggest, are already setting up pro-
duction lines for sodium cells. idTechEx, a
firm of analysts, thinks they could be 20-
30% cheaper than Li-ion batteries. One
potentially huge market is storing renew-
able power on the grid, where increased
weight is less of a problem.

At the same time, Li-ion batteries are im-
proving too. Powerful solid-state versions,
which do without a liquid electrolyte, are
on the horizon. Toyota, among others, are
developing these. They will be smaller
and lighter, doubling the range of existing
evs and cutting recharging times to a few
minutes. At first these will be expensive
and likely to appear in luxury and sports
models. Umicore has started producing
solid-state batteries at a purpose-built
prototyping centre in Olen, Belgium, for
testing in vehicles.

Still more battery chemistries are coming.
Umicore is exploring drx (disordered rock
salt) which refers to a crystalline struc-
ture that could give Li-ion cells an energy
density that matches cobalt and nickel,
but with more readily available materi-
als, such as manganese and titanium.
Gerbrand Ceder and his colleagues at the
University of California, Berkeley, reckon

drx batteries might be commercially avail-
able within five years.

Despite the patchy slowdown in ev sales,
demand for battery materials is booming.
The Nysa plant, which opened in Sep-
tember 2022, is already expanding and
a second factory is being built next door
in a joint venture with PowerCo, a com-
pany which combines the Volkswagen
Group’s battery activities. Combined, the
two plants have the potential to produce
over 200gwh of cathode material a year,
enough for some 3m evs.

On the other side of the battery, anodes
are also starting to see more innovation.
Group14 Technologies, a company based
near Seattle, has begun manufacturing
an anode material made from a silicon-
carbon composite. Typically, anodes are
made from graphite. Silicon, which is
plentiful and inexpensive, can in theory
absorb ten times more lithium ions than
graphite. In doing so, though, silicon
can swell to three or four times its size,
which would make batteries using them
prone to damage. Group 14’s composite
contains the expansion because it cages
silicon in a “scaffold” made from carbon
nanoparticles, explains Grant Ray, the
firm’s head of strategy. This will allow a
silicon-composite anode to boost a bat-
tery’s energy density by up to 50%. As the
company scales up production the first
batteries using silicon anodes are likely
to have high-performance applications—
Porsche, a German sports-car maker, is
one of the firm’s backers.

Exactly how all these rival battery tech-
nologies develop will depend on mate-
rial prices. The increasing use of cheaper
substances, like sodium, could alleviate
pressure on supplies of lithium, nickel
and cobalt. So will recycling, because an
increasing amount of battery materials
will come from a growing number of evs
reaching the end of the road. Picking win-
ners will indeed be difficult. Like the fac-
tory at Nysa, the battery industry needs
all the flexibility it can get.
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Digital transformation: A breakthrough year
for digitalization in the offshore sector

World Oil Magazine

When Marius Five Aarset became
Miros Chief Executive at the start of
2023, he set out three key aims for the
year, for the global oceans insights ex-

perts to work toward. These included to
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develop the company into renewables
and support the acceleration towards
net zero goals; to further boost Miros’
cloud technology and modern as-a-ser-
vice business model; and to translate
accurate measurements of the ocean

surface into actionable information.

“For the last 12 months, we have been
laser-focused on developing our prod-
uct suite and business models, so that
they can better help to drive enhance-

ments in the marine and energy sec-

tors, particularly in offshore vessels and
offshore wind,” explains Aarset. “We
have had great success in this endeavor,
and it will continue to be an essential
priority for Miros as we move into 2024.
“Offshore wind was in the media a
great deal during 2023—some of the
coverage positive, and some nega-
tive—but from our observation, there
is one point that is clear: the industry is
moving,” continued Aarset. “More than
ever before, developers are more eager
to adopt solutions and services for op-
timizing operations and maintenance.
Beyond that, digital business models
are now being embraced and appreci-
ated for the value they add across a
wide range of industries and regions.”
From vessels and offshore wind proj-
ects in Europe, to oil and gas opera-
tions in Brazil, Miros” wave and current
measurement technology is continuing
to inform operations across the world.
During 2023, the company experienced
solid growth in contracts—going be-
yond its expectations and across vari-
ous geographies and markets—as the
industry became more aware of the
value of real-time measurements over
forecasts and the benefits of digital
business models.

Aarset noted, “As an industry, we are
now at a point where there is estab-
lished trust in cloud-based technolo-
gies—something that is encouraging
collaboration between partners. Take
our oil spill detection contract with
Petrobras in Brazil, which allows off-

shore data to be securely shared with

multiple stakeholders in real time. En-
vironmental protection is now a major
focus for companies, and we have seen
demand for Miros” market-leading solu-
tions globally.

“Partners and partnerships are core to
Miros’ strategy,” added Aarset, “right
across our value chain, from innovation
to development to sales, delivery, and
customer service. We see customers as
our affiliates, and this modern, trans-
parent way of working translates into
business-led innovation that shapes
and drives our technology forward.”

As part of its drive to stay ahead of the
curve, or wave, Miros is bringing next-
generation wave and vessel motion
prediction to market (Fig. 1), with key
offshore customers being early adopt-
ers of the technology. It is a technology
development that will take shape fur-
ther in 2024 and, in tandem with this,
work is also ongoing to assess vessel
behaviors and performance in transit
to produce greater real-time insight for
safety, efficiency and a more rounded
service offering, in cooperation with
our joint venture Miros Mocean.
“Unquestionably, 2023 has been a real
breakthrough year for the adoption
of digitalization in the offshore space,
with a real uptake for our as-a-service
solution,” said Jonas Rgstad, Miros’
chief commercial officer. “It is a model
that we have been offering and con-
tinuously improving since 2018 and
companies, especially those that are
future-oriented, are recognizing and

appreciating the value this brings to

their businesses’ bottom lines. As part
of this, we are closely cooperating with
selected customers to help elevate the
safety, sustainability and performance
of their maritime operations. We look
forward to making an announcement
to the maritime industry around this
time next year.”

On a personal level, the end of the year
also offers some time for Aarset to re-
flect on his journey to date with the
company. He said: “Miros has a long
and proud history, something that is
encapsulated by the team’s unique and
cooperative way of working,” he said.
“We span a wide range of industries,
using Norwegian expertise to service a
global market, and that is something |
am immensely humbled to be a part of.
| am confident that our successes will
continue into 2024, when we will also
reach a major landmark in the ongoing
history of our great company—Miros’
40th anniversary.”

About Miros. Miros is a technology
leader that specializes in providing in-
sights from ocean surface measure-
ments. Miros enhances data-driven
situational awareness for ocean sur-
face and environmental monitoring
operators, providing improved safety
and efficiency, made available through
advanced sensor technology, applied
intelligence, data analytics and expert
support. Real-time measurements and
predicted ocean surface information
are offered as a service, with easy and
secure access from anywhere, anytime,

on any device.
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Roxana Asadimanesh

OPEX Research Analyst

The Global Energy Perspective is mckin-
sey’s long-term scenario analysis on the
future of investments in the energy sec-
tor. These wide-ranging scenarios sketch
a range of outcomes based on varying
underlying assumptions—for example,
about the pace of technological progress
and the level of policy enforcement. The
scenarios are shaped by more than 400
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drivers across sectors, technologies, poli-
cies, costs, and fuels, and serve as a fact
base to inform decision makers on the
challenges to be overcome to enable
the energy transition.Total annual invest-
ments in the energy sector are projected
to grow by up to 4 percent per annum
until 2040, reaching between $2.0 tril-
lion and $3.2 trillion. Decarbonization
technologies are projected to show the
highest growth in investments at 6 to 11

percent per annum, driven by strong up-
take of EV charging infrastructure (EVCI)
and CCUS. The EVCI market for hard-
ware components is projected to reach
between $17 billion and $35 billion by
2030, representing a growth of at least
10 percent per annum.

While the overall shift toward more
capex-intensive technologies, such as re-
newables, means higher investments are
expected in faster energy transition sce-

narios, these are projected to be
mostly offset by the lower total op-
erating expenditure of renewable
assets, such as saving the fuel costs
that fossil plants require. Going
forward, there is projected to be a
substantial shift in investment from
fossil fuels to renewables. Howev-
er, despite the increasing push for
decarbonization and the declining
demand for fossil fuels projected in
the medium term, around 20 to 40
percent of investments (excluding
power T&D) in 2040 are projected
to still be deployed in fossil fuels,
across all scenarios. As such, a fur-
ther shift in investments would be
needed for a 1.5° pathway. Even
with lower projected volumes of
oil or gas for power generation,
continued investment in fossil fu-
els is mainly driven by the fact that
marginal fossil fuel projects are
increasingly expensive with higher
development costs, and will still
see significant investment, while
marginal costs and capex for low-
carbon technologies continue to
decline with technological learning
curves.

Even with lower projected volumes
of oil or gas for power generation,
continued investment in fossil fu-
els is mainly driven by the fact that
marginal fossil fuel projects are
increasingly expensive with higher
development costs, and will still
see significant investment, while
marginal costs and capex for low-
carbon technologies continue to
decline with technological learning
curves.

Global EBIT in the energy sector
is expected to stabilize at around
$1.6 trillion to $2.0 trillion by 2040.

EBIT for low-carbon technologies

is projected to see growth of 3 to
8 percent CAGR until 2040, mostly
driven by strong volumes uptake.
Nonetheless, margins are expected
to remain tight due to strong com-
petition in the market. By the end
of the decade, a decline in EBIT
from fossil fuels is projected, result-
ing in a total pool of $1.5 trillion
to $1.9 trillion. Nonetheless, after
2030, the decline may be partially

offset by significant EBIT growth
from low-carbon technologies (a
growth between 2.0 and 3.5 times
by 2040 compared to 2021). EBIT
for fossil fuels is projected to sta-
bilize at different levels in the long
term, at around $1.4 trillion by the
end of the next decade in the Fad-
ing Momentum scenario compared
to $0.4 trillion in the Achieved
Commitments scenario.
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[FM= Fading Momentum, CT= Current Trajectory, FA= Further Acceleration

AC= Achieved Commitments]




The World Of Energy

Siplsoatab | VfeYolowiiwl | 5

.l" 1
L
Xx

L

NASA's PACE satellite will tackle the largest
uncertainty in climate science

mate scientist who also works at nasa.
Modellers have had to compensate for
the limited nature of the existing aero-
sol data with informed guesswork. As a
result, different climate models vary con-
siderably in their estimates of how pow-
erfully aerosols affect the climate.

Such uncertainties affect questions
about how air pollution influences cli-
mate change. Laws in Europe and North
America have cut the amount of air pol-
lution from fossil fuels since the 1980s.
This is @ boon for human health. But it
has also lifted a smoggy veil that was
masking some of the warming caused

by greenhouse-gas emissions. Cleaning
up air pollution could be one of the most
important influences on the climate in
the coming decades. Better data will
allow better modelling. Similarly, clima-
tologists are divided on the effect of rules
adopted by the International Maritime
Organisation, part of the United Nations,
which capped the amount of sulphur in
ship fuel starting in January 2020. Some
believe the reduction in sulphur in ship
exhausts may have contributed to the
exceptionally hot temperatures recorded
around the world in 2023. Others think
the effect was minimal. There are plenty

more questions climatologists would like
answered. Scribbled on the whiteboard in
Kirk Knobelspiesse’s office at nasa’s God-
dard Space Flight Centre in Greenbelt,
Maryland, is a list of 18 projects. It ranges
from gathering live data on volcanoes and
forest fires to answering what happens
when soot from agricultural clearing fires
that burn annually in west Africa ends up
on the tops of marine clouds, darken-
ing the face they present to the sun. The
answers to all those questions depend
on the behaviour of tiny things. After de-
cades of uncertainty, answers may be on
the way.

Economist

Small things can have big effects. Take the
plant plankton that populate the Earth’s
oceans. When zooplankton eat them,
the phytoplankton release a chemical
called dimethyl sulphide (dms) and it is
this that people are referring to when
they speak of the “smell of the sea”.
Chemical reactions in the atmosphere
turn dms into sulphur-containing parti-
cles that offer a surface for water vapour
to condense on. Do that enough times
and the result is a cloud. Clouds, in turn,
affect both the local weather and, by re-
flecting sunlight into space, the world’s
climate.Other tiny things have similarly
extensive effects. Sulphur from ships’
funnels also makes particles that seed
clouds, producing strings of puffy white
“shiptracks” that can be seen in satellite
pictures. Soot from burning fossil fuels,
meanwhile, has the opposite effect. It is
made of dark particles that absorb solar
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energy, warming the air around them
and discouraging cloud formation. If
sulphur particles make it high enough
in the atmosphere (thanks to a volcanic
eruption, perhaps) they can form a haze
that blocks some sunlight from reaching
Earth’s surface. But although scientists
know in general terms how these pro-
cesses work, quantifying them is much
harder. Uncertainties about the behav-
iour of “aerosols”, as various small par-
ticles in the air are collectively known,
are one of the main sources of scientific
uncertainty in climate models. They are
therefore a big reason for the error bars
that surround projections of how hot
Earth will become for a given increase
in the amount of carbon dioxide in its
atmosphere.

Climate scientists hope that nasa’s new
satellite, pace (for “Plankton, Aerosol,
Cloud, ocean Ecosystem”), which was
launched into Earth orbit on February

8th, will reduce those uncertainties
around aerosols. pace’s cameras will
sweep the planet every one to two days
to create a continually updated census
of the very small things that are sus-
pended in the oceans (plankton) and the
air (aerosols).pace’s main camera is sen-
sitive to the spectrum of light between
the ultraviolet and the near infrared. For
the oceans, that means pace will be able
to distinguish different types of phyto-
plankton. “That is powerful because dia-
toms fuel fisheries [and] cyanobacteria
can be harmful,” says Jeremy Werdell,
an oceanographer at nasa who is pace’s
chief scientist. Two other instruments
mounted on pace will offer information
about the size and shape of aerosols,
making it possible for the first time to
distinguish soot from sea spray and par-
ticles produced by burning fossil fuels.

That could be “transformative” for cli-
mate models, says Gavin Schmidt, a cli-
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Reuters

Former U.S. President Donald Trump
would seek to undo much of the Biden
administration’s work to fight climate
change if he returns to office after No-
vember's election, and launch new ef-
forts to expand fossil fuel production, ac-
cording to Republican policy experts and
Trump’s campaign website.

Here are some of the likely moves:

LNG EXPORT PERMIT PAUSE

A new Trump presidency would likely
swiftly end a temporary pause on new
LNG export permits that U.S. President
Joe Biden implemented this year pend-
ing a review of their environmental and
economic impacts. The United States
became the world's top exporter of the
supercooled gas after Russia’s invasion of
Ukraine led U.S. allies to seek alternatives
to Russian natural gas, a boon for gas de-
velopers but a worry for climate and envi-
ronment advocates.

METHANE FEE

A Trump White House would likely at-
tempt to scrap an incoming rule from
the Environmental Protection Agency to
charge the oil and gas industry a $900-
$1500 per ton fee for methane emis-
sions. The measure was adopted as a
way to reduce emissions of the powerful
greenhouse gas, but faces stiff resistance
from drillers and pipeline companies con-
cerned it will hurt their bottom line.
MORE DRILLING

A second Trump administration would
likely redo the U.S. Interior Department’s
five-year offshore oil and gas leasing pro-
gramto expand the size and scope of drill-
ing auctions. Biden’s administration drew
up the existing plan with a record low
number of auctions, as part of its broader
efforts to usher in a transition to cleaner
energy sources.

If Republicans control Congress after
November's elections, a second Trump
administration may also move to sell off
more federal land to states who want to
boost mineral, oil and gas extraction.
WITHDRAW FROM PARIS DEAL

Trump’s campaign has promised to once
again pull the United States out of an
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What a
second Trump
presidency
could mean
for US energy

policy

international pact to combat climate
change. Trump withdrew the U.S. from
the Paris Deal during his first term, but
Biden quickly reversed the move after
he was elected and has attempted since
to restore U.S. credibility and leadership
in global climate efforts.

ELECTRIC VEHICLE MANDATES

A new Trump presidency would likely di-
rect the Environmental Protection Agen-
cy to revisit vehicle efficiency standards
that are designed to push automakers
to transition more quickly to producing
battery-powered cars and trucks this de-
cade.

INFLATION REDUCTION ACT CLIMATE
TAX BREAKS

Conservative thinktanks Heritage Foun-
dation and the America First Policy In-
stitute are also looking at ways Trump
could scrap the tax breaks in Biden’s
roughly $400 billion climate legislation,
the IRA, so the money could be used for
other purposes like funding extensions
of the Tax Cuts and Jobs Act which is set
to expire in 2025. But getting this done
will depend on whether Republicans
control both the House and Senate after
November’s elections, and whether they
are willing to do away with subsidies that
are mostly benefiting Republican states.

Oil&Gas Magazine

In a strategic move to bolster national
employment and reduce dependency on
foreign labour, Saudi Arabia’s energy sec-
tor is set to undergo a significant transfor-
mation. Prince Abdulaziz bin Salman, the
Saudi Energy Minister, has announced an
ambitious plan to ensure that 75% of jobs
in the energy sector are held by Saudi na-
tionals, marking a major step in the King-
dom’s Saudisation efforts.

At the forefront of this initiative, the Saudi
energy sector, known for its pivotal role in
the global market, is identified as having
a higher potential for Saudisation com-
pared to other sectors. This comes at a
time when the global energy industry fac-
es various challenges, including a notable
gender disparity, with women’s participa-
tion lingering around 15%.

“The energy sector at the global level is
struggling with difficulties. According to
global statistics, women'’s participation

in the energy sector represents 15 per-
cent,” Prince Abdulaziz stated during his
speech at the Human Capacity Initiative,
which was held in Riyadh this week.

This endeavour is not isolated but part
of a comprehensive strategy to develop
human resources and capital within the
Kingdom. Efforts to achieve this target
will involve collaboration across mul-
tiple government agencies, including
the Ministry of Education, to focus on
building capabilities, retaining employ-
ees, and notably, empowering women.
A dedicated committee, with represen-
tatives from various sectors, has been
established to spearhead research, de-
velopment, and professional training
initiatives.

Prince Abdulaziz emphasised the criti-
cal importance of developing human
resources and capital for achieving suc-
cess in this initiative. This announce-
ment aligns with Saudi Arabia’s broader

vision to diversify its economy and re-
duce oil dependency by enhancing the
employment of Saudi nationals across
various sectorsThe Saudisation pro-
gramme, which mandates the employ-
ment of Saudi nationals across different
industries, varies in its requirements and
deadlines. It’s designed to boost the local
job market by encouraging companies
to hire and nurture local talent. The Ni-
tagat, or Saudisation certificate, catego-
rises companies based on their compli-
ance with Saudisation targets, impacting
their eligibility for government contracts
and other privileges.

By focusing on the energy sector, Saudi
Arabia is not only aiming to secure jobs
for its citizens but also to ensure that the
sector remains competitive and innova-
tive by tapping into the potential of its local
workforce. This move is a clear indicator of
the Kingdom’s commitment to a sustain-
able and self-reliant economic future.

Navigating the Future: Saudi Arabia’s %75
Saudisation goal in energy careers
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