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We are the start of the 5t industrial revolution, which will likely
be the most disruptive in human history
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There are 5 key technologies driving this revolution

CORE TECHNOLOGIES
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SEMICONDUCTOR
Al SOLAR BATTERIES ENABLERS ROBOTICS
Turns data into intelligence The cheapest source of Store power and shift . Brings intelligence into
new electricity it through time Chips, sensors ?nd the physical world
il vl Scales fast and supports Enable flexibility, Bt Automates labour,
imisati cales ) )
optimisation and autonomy gL g2 resiierice afid Make cor.n.put.e, contrc?l boosts productivity and
electrification and electrification possible enables autonomy

WHY THIS MATTERS NOW

&

INTELLIGENCE

Al makes systems smarter
and more productive

ELECTRIFICATION

Solar and batteries accelerate
the shift from molecules to electrons

PRODUCTIVITY

Semiconductors and software
improve efficiency across
the economy

AUTOMATION

Robotics extends intelligence
into the real world and scales output

ABUNDANCE

Together these technologies
lower costs and expand capability



#1 Al: The greatest technology shift in the history of mankind

Traditional Al software
software

If X
happens Rules

l

doY Figure out
what to do
when X happens




We have never seen a technology scale like Chat GPT
ChatGPT now has 800m weekly users
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Source: Epoch Al But there is more to Al than LLMs
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Al takes many forms and is already in use around us

1. Generative Al 3. Reinforcement Learning

Improves through feedback,

Creates text, images, .
code, designs J y simulation and rewards j
»° N

THE Al STACK 4. Al Enhanced Optimisation

A connected ecosystem Makes systems cheaper,
of capabilities faster and more efficient

2. Machine Learning

Finds patterns, predicts
outcomes, learns
from data

J

5. Agentic Al

Plans, coordinates and
executes tasks autonomously

LLMs

The interface layer
most people see




Generative Al is about creating new content

Prompt: “Please draw an otter on a plane using WiFi”

The progress is undeniable.

The quality of Al generated
images improved dramatically
in just three years, moving
from quirky and inconsistent
outputs to photorealistic,

well composed scenes.

March 2023 July 2024 April 2025



Machine learning (ML) is about using algorithms that are
trained on historical data to recognize patterns and make

predictions
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Predicting traffic

Forecasts congestion based on
historical and real-time data

Estimating travel time
Predicts how long a journey
will take

Detecting roads and buildings

Uses satellite imagery and
Street View to identify and
keep maps up to date

Recognizing store updates
and business information

Learns from changes to keep
information accurate

Parking and route
recommendations
Suggests the best routes and
parking options



Then we have Reinforcement Learning (Rl) where the Al agent
learns through trial and error, running through lots of

simulations to discover the best strategy

AlphaGo and Move 37

ALPHAGO
® 00:10:29

J )

AlphaGo

Google DeepMind

BLACK
@ WHITE

LEE SEDOL
00:01:00

WIN PROBABILITY

P

AlphaGo ran through huge numbers of simulations and
found moves humans did not expect.

Spotify and Netflix recommendations

1.

You play a song, skip a track, binge a
series, or stop watching early

The app observes your actions

It tests different suggestions and learns
which ones keep you engaged

Over time it learns what to play or
recommend next



With Al Enhanced Optimization, advanced algorithms search
through complex solution spaces to find the best outcome,

faster than traditional approaches

A smart thermostat is a simple everyday example.

@ Smart thermostats

/ﬁ\ Learns when you are home
o & Learns your comfort preferences

ﬁ| Responds to energy price changes

- AN

E?D Optimizes heating and cooling schedules

9 Reduces cost while keeping you comfortable




Agentic Al perceives its environment, reason about choices,
and autonomously take actions to achieve goals...

Waymo

1 Perceives — cars, cyclists, pedestrians,
lanes, lights, obstacles

Reasons — assesses risk and predicts
what others may do next

Plans — chooses the safest and
most efficient maneuver

Acts — steers, brakes and accelerates
without human input

)

N\YZ,

/ﬂ\ll;['] Learns — improves from large scale
8 driving and simulation data
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Al is driving huge increases in computer data processing and

electricity
140x in tokens processes per month by Google over the last 18 months

Google tokens processed per month OpenAl capacity target by 2033
Equivalent to roughly the power needs of
Trillions of tokens per month Germany, France and the UK combined
October 2025
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& 250 GW
1,250 =

August 2025 / 200 _.-®
980 trillion Pl
100 »
1,000 ® ~°
50
~1.8x
750 L

May 2025 10 -

500 480 trillion 5 pre
2 ® 2 GW
250 | May 2024 1 /
05

9.7 trillion
L®

0.2 d Beginning of 2025
¢ 0.23GW
May 2024 May 2025 August 2025 October 2025 0.1 £

2025 2026 2027 2028 2029 2030 2031 2032 2033

1 token = % of a word Year

Source: Google, Open Al
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#2 Solar: the first exponential energy technology
Enough installed last year to power Japan for a year

GLOBAL SOLAR DEPLOYMENTS

GW | estimate
ol From 240 GW to

o almost 700 GW
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Behind the meter solar is incredibly cheap

Pa kiSta n’S INSTALLED SOLAR CAPACITY
Solar Revolution ~29 GW

Driven by Economics,
Not Policy

INSTALLED COST SAVINGS & PAYBACK
(2025)
ANNUAL SAVINGS
@ PKR 56,000 - 64,000
PKR 85,000 - 140,000 PAYBACK PERIOD
Per kW Installed ~1.5 - 2 YEARS

Source: RMI

COST OF ELECTRICITY
(2025)
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PKR7-12 PKR34-45
per kWh per kWh
THE TAKEAWAY

~0-

= =
Self-consumed solar
is 70% - 80% cheaper
than grid electricity.
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#3 Batteries have become the first exponential storage technology

With ongoing performance increases and costs decreases opening up new markets

Battery Cell Energy Density (Wh/kg) Lithium-ion battery pack prices ($/KWh)

Wh/kg
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Today

Source: Alexa Capital 15



It is the combination of solar and storage which is
unstoppable — Take Germany for instance

ANNUAL SELF ELECTRICITY ANNUAL SIMPLE

CONSUMPTION
GENERATION WITH BATTERY VALUE BILL SAVINGS PAYBACK

—:(:):—-» E] -»@-»{CE))-»@

700t0 800 | | 85t0 95% 38c €220t10€290| | 2.5t04

kWh of generation per kWh per year years
0.8 kW
2 750 kWh x 90% x €0.38 = €257 ayear
2.24 kWh
Battery
@ €300 Payback: €800 = €257 = 3.1 years
Installed cost \ /

Source: Gerard Reid



#4 Semiconductors are the enablers of change
They provide the nervous system of the 5th industrial revolution

SEMICONDUCTORS SENSORS CONNECTIVITY / loT POWER ELECTRONICS

The brains of everything The eyes and ears of machines The nervous system The muscles of electrification

Compute, control and intelligence Turning the physical world into data Connecting billions of Controlling power across solar,
devices in real time batteries, EVs and grids

Q WHY THIS MATTERS
“&" / Together they allow machines, buildings, vehicles, factories and grids to sense, think, communicate and act.

17



Technology improvements and cost reductions in semiconductors

is enabling compute power to scale exponentially
2 Blackwell Chips are equivalent to Tianhe 2 supercomputer from 2013

Al COMPUTING POWER TIANHE-2 SUPERCOMPUTER

Operations per second One of the world’s most powerful computers

35 TRILLION 20,000 TRILLION
Apple A17 Pro NVIDIA Blackwell
B200 GPU
@ COST: ~$390M
o Tianhe-2 Supercomputer (2013)
e COST: $1OOK National University of Defense Technology, China



Semiconductors are also transforming power management

Better chips and software means more range, faster charging, lower energy usage and
more range nervous system of the future energy system

BMW iX3 202 BMW iX3 2026 (Neue Klasse)

Q} Range ~460 km WLTP Q‘ Range Up to ~800 km

* Charging architecture 400V * Charging architecture 800V

Cl) DC fast charging Up to 150 kW @ DC fast charging ~30% faster charging
nﬂﬂ Efficiency Baseline .|| Efficiency ~20% lower energy use

» +340km g 20% $ 800V

range gain less energy needed next generation architecture



We are at the start of the Robotisation of our world

Robotics are moving from pilot projects to scale deployment as capabilities go up and
costs fall

o |

INDUSTRIAL & WAREHOUSE & HUMANOIDS: Al GIVES ROBOTS COST CURVE &
COBOT SURGE LOGISTICS AUTOMATION REAL BUT EARLY COMMON SENSE DISRUPTION
Cobots growing fast across Picking, sorting and delivery Tesla Optimus, Figure and Vision language models help Humanoid costs should fall
factories and electronics are scaling first Agility move into structured robots understand instructions sharply by around 2030
settings
Cheaper, safer and easier to Amazon, DHL and Ocado P S They adapt to new tasks Auto assembly, fulfilment and
deploy alongside humans lead the fastest near term ROI s P without reprogramming construction are disrupted first

remains more a post 2030 story
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#1: The speed of change is hard to grasp

Al has gone from failing science exams to PhD standard in 3 years

Al performance on a set of Ph.D.-level science questions
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#2: We are moving from a highly predictable to a difficult to
predict world...

UNPREDICTAB

LINEAR NONLINEAR




We are seeing a seismic change in the world order
And Europe is stuck in the middle...




#3: There are 5 areas where Al will cause radical changes in
the next years

& (2 3 & (5

White Collar Smart Grids & Autonomous Mobility Healthcare Scientific
Reinvention Infrastructure & Logistics Transformation Acceleration
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Lawyers, analysts, coders, Al optimises power Robotaxis, trucking, ports, Diagnostics, drug discovery Materials, climate tech,
consultants and administrators networks, batteries, demand warehouses and delivery and personalised medicine biotech, energy and fusion
are augmented first, then response and grid networks become move to scale. Better all move faster as Al
partly replaced. The biggest congestion. Critical to increasingly automated. outcomes, lower costs, compresses R&D cycles

near term labour market making renewable power Slower than hyped, but faster innovation. from decades to years.

shock. systems work. enormous.



White collar work as we know it will radically change
It already is and is changing how people write, analyse and execute

0 Routine work Good workers The job shifts up The winners will be
gets automated become much faster the value chain Al enabled professionals

7 O
.

; ’ e . ’ People who use Al well
[ Drafting emails a Better writing 0 Less time on formatting g will outperform
@ Summarising documents @ Faster analysis More time on judgment @ fpcargwigget sma?IIer
and more productive
[#] Creating presentations 0 Quicker decisions @ Creativity matters more ;:'o;lnpanies will expect
uency

Basic research Q Higher output g Client insight matters more The edge will come from

human plus machine



Al will be a key tool going forward in the world of electricity
The glue that binds everything together
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Autonomous taxis are a huge opportunity for Al
And they will signal a move away from car ownership...

Estimated Market Share (Gross Bookings) — 8/23-4/25,
San Francisco Operating Zone, per YipitData

\/\’\’v\ Cost Per Mile Of A Personally Owned Vehicle
(2024 $)

1871 1934 1950 2024 2035

Source: Arc Invest



Health care is radically changing
We are moving from reactive medicine to data based preventitive medicine

@ 2 © & 5

Diagnostics Drug Discovery Personalised Medicine Clinical Productivity Prevention & Monitoring

Earlier and more accurate Al shortens discovery Treatments become more Administrative work, Care shifts upstream
detection across imaging, cycles and improves tailored to each patient, documentation and through continuous
pathology and triage the odds of finding improving outcomes and decision support become monitoring, prediction and

effective therapies reducing waste faster and more efficient earlier intervention



David Sinclair believes we all live to 125

MASSIVE Al DISCOVERY PRECISE LAB VALIDATION REAL-WORLD
DATA ENGINE SOLUTIONS & TESTING IMPACT
® @
® [
® .0 _.
‘e e- @ @ e

9
°.00_.0%
. « © ®
©°@® 0o,

L ] o~

® e ; e ®
Trillions of molecules Al models identify Exact molecules Rapid experiments New medicines that
and biological data patterns and the and reprogramming in weeks, not reverse aging, prevent
virtualised winning combinations strategies identified years disease, extend
healthspan
TIME COMPRESSION AFFORDABLE MEDICINE NEAR-TERM PROOF EQUITY & OWNERSHIP
Decades of research Small molecule pills Human trials starting Ensure access for all and
compressed into instead of $500k-$2m 2026 for blindness individual ownership
months gene therapies and aging of medical data

Source: Harvard Medical School David Sinclair



Al is speeding up scientific progress

For instance in battery materials

Trial & Error

Traditionally, chemists
test hundreds or
thousands of materials
through slow, expensive
experimentation.

Al Search

Al MATERIALS SEARCH

Exploring Chemical Space

SOPRTILET
TOP CANGCATES

v Stability
v lonic Conductivity
v Manufacturabllity

+/  Abundance

Al scans huge chemical
spaces and predicts
which materials are most
likely to be stable,
conductive and
manufacturable.

Simulation

ION TRANSPORT SIMULATION
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1.2 x 10° Sfem 0.21eV

Models predict ion flow,
degradation and thermal
behaviour before the
best candidates ever
reach the lab.

Lab Testing

Researchers focus only
on the most promising
options, cutting dead
ends and speeding up
development.

Faster Discovery

NEXT-GEN MATERIAL
PERFORMANCE

Chemistry shifts from
trial and error to search,
simulation and
optimisation —
compressing years
of discovery.



#6: We will build a power system around renewables and

in particular solar
They are just so cheap and quick to build!

Levelized Cost of Energy (LCOE) The Future
Outlook
500 EJ of useful energy EE—
Lazard's LCOE (2023) @ IRENA (2022)
$250/MWh
400
200
150 300
R 100
200
® | 50
@
0
Onshore Solar Offshore Solar Hydropower Nuclear CCGT (gas) 100
wind photovoltaic wind thermoelectric
0 Fossil fuels

1980 2020 2060 2100

Sources: IRENA 32



#7: Batteries will be everywhere...
Including our vehicles, homes, buildings, factories and everyday devices

ﬁOMR WIND / \

COMMERCIAL o Co located with solar
o Co located Y
with solar

& INDUSTRIAL

TRANSMISSION
& DISTRIBUTION

HOMES & SMES
INCLUDING EVs

e Co located with wind

Integrated into transmission
and distribution

Behind the meter C&I
including fleets

Behind the meter homes and
SMEs including EVs

O Inside devices and appliances

(N

_ Batteries will increasingly sit in erveryday devices

@: WJZ 0 :El’ﬂb “ lEl J@ i]@

Washing Dishwasher Heat pump Electric car Tractor or farm Smartphone Laptop Home
machine or fridge equipment battery

Source: Alexa Capital



Offgrid solar with storage is becoming cheaper than staying on
the grid Take a look at Australia to see the future...

Example off grid household system Key cost drivers (LCOE)

CI)‘ Pure solar LCOE ~4 c/kWh
‘@ Usage per day 12 kWh :
¢|  Battery adds ~12 c¢/kWh
4 12 KW at A$0.80/W
@ Solar ~ A$9 600 Off grid solar + storage 15 to 17 ¢/kWh
- -~ & w
- 50 kWh at A$350/kWh With one EV 13 to 14 c/kWh
¥ = A$17,500 £ o . |
Grid power in Australia ~28 ¢/kWh
ﬁ Balance of system ~A$5,000
+ installation ! Off grid On grid
= ICRCRVAVS ~28
f[8| Total installed CAPEX  ~A$32,000 ¢/kWh c/kWh
L < =4

° Off grid power is now materially cheaper



#8: It’s game over for the ICE
EVs are cheaper to buy and run...

BYD DOLPHIN SURF TYPICAL SMALL PETROL CAR

100% Electric e.g. Dacia Sandero / Toyota Yaris
/

w
/ \ j

0 €17,985 ‘ PURCHASE PRICE €18,890
Purchase Price (Ireland) (On the Road) Purchase Price (irelana)
WLTP Combined Range WLTP Combined Range
* ~€4.20 e RUNNING COST iﬁ ~€9.60
Cost per 100 km (electricity) per 100 km Cost per 100 km (petrol)
v v ~ €630 g ANNUAL ENERGY / v ~ €1 '440
m Annual energy cost ﬂ FUEL COST ﬂ Annual fuel cost
(15,000 km/yr) (15,000 km/yr) (15,000 km/yr)
’ Lower ’ MAINTENANCE ’ Higher
Maintenance Maintenance

Source: Alexa Capital



#9: The investment opportunities are enormous

Impact of Big Technology Shifts on Economic Development

Eleciricity
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Railways

|
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We need massive amounts of new infrastructure particularly in
data centers and energy

500 -
$440B

B AMZN

400 -

300 -

200 -

Capex (Billions USD)

100 -

2018 2019 2020 2021 2022 2023 2024 2025E 2026E

Year

Source: Exponential View



Al will create new industries such as humanoid robots

Humanoid robots are expected to become a $38 billion
market by 2035

Forecast global humanoid robot market size ($ billion)
) AN

40 I "

35 |

30

25
@ High Spec 225

20

15

Mid Spec 11.2
MIQ opecC L4
10

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2040

Source: Goldman Sachs



We will see a whole range of new business models such as
Vehicle 2 Grid

The cheapest battery may already be sitting in your driveway

Octopus Power Pack &2

—— How V2G turns your EV into a grid asset —

Charge when
power is cheap

ﬁ% Free EV charging

£ Let Octopus optimise
T H the EV battery £ Save ~£620/year
— H , .
vs Flexible Octopus
CHARGE
wrilsercwhzz\ger EXpOI‘t when the
THE GRID w grid ngeds SHpRoRt I I Save ~£161/ year
_4 1 v L vs Intelligent Octopus Go
Lower
Rt
charging costs .ﬁ" Your EV h elps
&5 balance the grid

Occasional EV becomes
. Cheap Smart i :
@ Why it works @ charging hours optimisation (—g—) expo'rt back a flexible
to grid battery



The slow adopters will have stranded assets or be restructured
Large, regulated, and capital-heavy incumbents are being left behind

Fossil fuels

ICE vehicles

9N|BA 19SSy

Hinkley Point: 14 years later and way over budget
Centralized utilities Y y y g

Outdated data centers

The cost of slowness: every delay compounds the write-down

40



What should'We do
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#1: We need to see Al as an enabler, not a threat

The winners will be those people, organisations and countries that learn to work with
Al, rather than working against it

O 1. Al will not take your job,

[ % but a human with Al might.

2. See Al as an assistant —

@ it amplifies human capability

rather than simply replacing it.

3. Adopt a growth mindset —
the technology is evoliving fast,
so learning and experimentation matter.

4. Focus on collaboration —
%} the best outcomes come when

humans and Al work together.

9




#2: We need to push the development of growth mindset
cultures across the energy industry

% %\J\,\ mé "ﬁ I ‘i

Grid operators Regulators Incumbents Teams and people Leadership
Enable change, digitalise Reward innovation, Adapt business models, Be curious, experiment Create cultures that
and speed up connections flexibility and faster delivery invest and evolve and keep learning back change, not block it

_d---

Huge resistance to change and innovate



Finally, we have a choice to make between....

THE

@ EXPENSIVE ENERGY
We protected old systems LU D DITE STATE

and made electricity a luxury.
0 Industry leaves 2 0 3 5

6 Electrification stalls

Households struggle

\ FEAR OF TECHNOLOGY

We regulated before
we understood.

| OPPORTUNITY
ROUTE CLOSED

We defended incumbents
rather than competitiveness.

We debated while others built.

' Grid congestion ’ : ; = =
@ oo omm @ BRAIN DRAIN

g A\ A X m
a Capital goes elsewhe G = N

The future looked brighter

\
somewhere else.

2035 RANKINGS
€) HIGH ENERGY PRICES 1 8.8 8 & ¢
€ LOW PRODUCTIVITY GROWTH s # # # *
€ NET TALENT OUTFLOW * % * Kk k

€ WEAKAIADOPTION & &k & &

e Lower entrepreneurship ==

€ DECLINING INDUSTRIALBASE H # % k% | ¥ : ' B
V=
- THE LUDDITE STATE FORMULA 66 Every industrial revolution
PROTECT 4 RESIST DELAY T expensive ==  MANAGED rewards builders and punishes blockers.
@ YESTERDAY @ TECHNOLOGY Z INFRASTRUCTURE @ ENERGY DECLINE The Luddite State spent so long defending

L the old economy that it never built the new one. b b




WELCOME TO
5‘(; | i T Revolution was not about
’ Q& f 1 smarter machines. It was

about better lives.

The world that became possible

ENERGY.
SMARTER
SYSTEMS. e
BETTER

LIVES. = T !
~ :l 4
e 1 N

-58% +'}1%

+4é% 24;1rs +5.6 yrs

GDP PER CAPITA AVERAGE LIFE EXPECTANCY ENERGY LONELINESS WELLBEING
vs 2025 WORKING WEEK vs 2025 POVERTY INDEX vs 2025 INDEX vs 2025




ALEXA | CAPITAL

FINANCIAL ADVISORY FOR A SUSTAINABLE FUTURE

LONDON | NEW YORK | BERLIN
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