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EXECUTIVE SUMMARY

For over a century and a half, the global economy has been inextricably linked to the Crude Oil
Paradigm. This system, built upon four fundamental pillars—cheap extraction, massive storage, efficient
transportation, and universal accessibility—transformed oil from a simple commodity into the
geopolitical and economic lifeblood of the modern world. It fueled the Industrial Age, enabled
globalization, and dictated the pace of human progress, creating a dynamic, fungible, and globally-
traded ecosystem that remains the benchmark for all essential resources.

Today, the world stands at the precipice of a transition to a new, equally transformative system: the
Electricity Paradigm. Driven by technological breakthroughs in generation, storage, and transmission,
electricity is shedding its historical limitations as a non-storable, localized resource. It is evolving into a
globally-tradable, highly-efficient, and universally-accessible commodity that will power the next 100
years of global economic expansion. This concept paper posits that the electricity ecosystem has now
achieved the same four pillars of dominance that defined crude oil’s 150-year reign.

The transformation is not merely an upgrade; it is a complete overhaul. The paper details how:

e Cheap Power from hyper-efficient renewables and next-generation nuclear is replacing the low-
cost extraction of crude.

e Massive Storage (from long-duration batteries to thermal and pumped hydro) is creating the
essential buffer, analogous to the Strategic Petroleum Reserve, decoupling generation from
consumption.

¢ Ultra-Efficient Transmission via High-Voltage Direct Current (HVDC) and Ultra-High-Voltage
Direct Current (UHVDC) is creating a global pipeline, solving the problem of energy loss over
distance and enabling the seamless flow of power across continents.

¢ Universal Accessibility through smart grids and microgrids is ensuring that this cheap, reliable
power is available to every industrial, commercial, and retail consumer.

This transition will unleash an economic shockwave, requiring the replacement or fundamental upgrade
of over 80% of all legacy electricity infrastructure—a global investment opportunity estimated to exceed
$25 trillion by 2050. This capital expenditure will be the primary driver of global GDP growth for
decades, powering the electrification of transport, industry, and the exponential energy demands of the
Artificial Intelligence (Al) revolution.

The paper highlights how one nation, through centralized strategic planning and unparalleled
investment, has already constructed the blueprint for this new ecosystem. This Pioneer Nation has
demonstrated the feasibility of a continent-spanning, ultra-efficient grid, setting a new, inevitable
standard for all G10 and G20 economies.

Finally, the paper introduces Zinqular Investment Partners, a firm that has prioritized specialized private
funds dedicated to providing alpha-sized exposure to institutional investors. Zinqular’s strategy is built
on the conviction that the infrastructure required for the Electricity Paradigm represents the most
compelling, long-term, and defensive investment opportunity of the 21st century.

The New Global Commodity: Electricity as the Engine of the Next Century Page 5 of 32
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CHAPTER 1: THE CRUDE OIL
PARADIGM (1860-2025) - THE
ENGINE OF THE FIRST INDUSTRIAL
CENTURY

The history of the modern global economy is, in large part, the history of crude oil. For approximately
150 years, beginning with the commercial drilling of the Drake Well in Pennsylvania in 1859, petroleum
ascended from a novelty to the single most important commodity on Earth. Its dominance was not
accidental; it was the result of a perfectly engineered, globally-scaled ecosystem that allowed for the
cheap, reliable, and ubiquitous delivery of energy. This system, which we term the Crude Qil Paradigm,
established the structural template against which the emerging Electricity Paradigm must be measured.

1.1. THE BIRTH OF THE OIL ECONOMY

The initial demand for petroleum was driven by the need for a superior illuminant to whale oil, leading
to the rise of kerosene [1]. However, the true global dominance of crude oil began with the invention of
the internal combustion engine and the subsequent mass production of the automobile in the early 20th
century. This shift transformed the primary product from kerosene to gasoline and diesel, creating a
massive, inelastic demand for liquid fuels that would power the transportation, industrial, and military
sectors of the world [2].

EXHIBIT 1: TRACING A CENTURY AND A HALF OF OIL MARKET CYCLES: DEMAND AND
SUPPLY GROWTH COMPARED

Global Oil Demand & Supply Growth 1866-2023

60% - T+ 60%
40% - + 40%

20% 3 - 20%

0% E 0%

El —=—Global Demand (Y/Y %) —Global Crude Supply (Y/Y %)
1866 1886 1906 1926 1946 1966 1986 2006 2026

-20% E 209

Sources: The Crude Chronicles, Zinqular Research Hub. Notes: Extreme volatility dominated the early oil era
(1860s—1900s), with year-to-year demand and supply growth frequently swinging by 20-60%. This reflects the
nascency of the industry and rapid capacity expansions. Post-World War Il, both supply and demand growth
stabilized significantly, generally fluctuating within a narrow band around 0-10% annually—signaling industry
maturation and improved forecasting, logistics, and planning. In the modern era (2000s—2023), supply and demand
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track each other closely, with only brief divergences (e.g., recession years), suggesting improved coordination and
responsiveness between producers and global consumption trends.

The early 20th century saw the consolidation of the industry under entities like Standard Qil, followed by
the discovery of vast, easily accessible reserves in the Middle East and elsewhere after World War Il
This geopolitical shift, coupled with the establishment of organizations like OPEC, cemented crude oil’s
role as a strategic asset, intertwining energy security with national security and international relations
[3]. The ability of this system to scale with the exponential growth of the global population and

industrial output is the core reason for its enduring legacy.

1.2. THE FOUR PILLARS OF CRUDE OIL'S DOMINANCE

The success of the Crude Oil Paradigm can be structurally decomposed into four interconnected pillars,
each of which contributed to its status as a dynamic, globally-traded commodity.

1.2.1. Pillar 1: Cheap Extraction (Production)

The foundation of the Crude Oil Paradigm was the ability to produce massive volumes of crude at a
remarkably low marginal cost. This was achieved through the discovery and exploitation of vast,
concentrated, and relatively shallow reserves, particularly in the Middle East, Russia, and the Gulf of
Mexico.

(4 The historical abundance of easily accessible reserves... kept costs low for decades,
enabling the unprecedented industrialization of the 20th century. [4]

EXHIBIT 2: FIVE DECADES OF RISING OIL & GAS COSTS: EXPLORATION, DEVELOPMENT,

AND ACQUISITION TRENDS.
From Boom to Bust: How Industry Spending Has Shifted Since the 1970s

s375 - Oil & Gas Industry Costs Incurred, $ in Bil. Mix
® ] 100%
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$300 -
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m Exploration Costs mDevelopment Costs m Property Acquisition
Sources: The Crude Chronicles, Zinqular Research Hub. Notes: Total industry costs have risen dramatically since
the late 1970s, peaking around the early 2010s and remaining far above historical averages—indicating an
increasingly capital-intensive industry. Development costs make up the majority of spending, consistently
dominating the cost mix, especially from the 1990s onward. Exploration costs have steadily declined as a
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percentage of total spending, suggesting fewer new discoveries, higher reliance on known reserves, or improved
efficiency/shift in strategy.

The cost of production is measured by the lifting cost; the expense of bringing a barrel of oil to the
surface. For decades, the lifting cost in the most prolific fields remained exceptionally low, often under
$10 per barrel. This low cost created an enormous economic surplus that was reinvested, driving down
the price of energy and fueling global economic growth. While modern techniques like hydraulic
fracturing and deep-water drilling have increased the complexity and cost of extraction, the historical
precedent of cheap, abundant supply remains the defining characteristic of this pillar. The sheer energy
density of crude oil, combined with the relative ease of its initial extraction, provided an insurmountable
advantage over other energy sources for over a century.

1.2.2. Pillar 2: Massive Storage (The Buffer)

Unlike electricity, which historically had to be consumed the instant it was generated, crude oil is highly
storable. This simple physical property is the key to its commodity status and its geopolitical power.
Storage infrastructure, including onshore tank farms, floating storage on massive tankers, and
underground caverns for Strategic Petroleum Reserves (SPR), acts as a critical buffer between volatile
production and steady consumption.

The ability to store billions of barrels allows the market to absorb supply shocks, manage seasonal
demand fluctuations, and, most importantly, provides nations with a strategic security blanket [5]. This
decoupling of production from consumption is what allows oil to be traded as a true commodity, with
futures markets and global pricing mechanisms. The existence of the SPR, for instance, is a direct
acknowledgment that the physical storage of the commodity is a matter of national economic security.

1.2.3. Pillar 3: Efficient Transportation (The Global Pipeline)

The third pillar is the development of a vast, highly efficient, and globally interconnected transportation
network. The system is characterized by its ability to move enormous volumes of crude oil and refined
products over vast distances with minimal loss.

The primary modes of transport are:

¢ Pipelines: The most cost-effective and low-loss method for long-haul, high-volume transport of
crude oil from production fields to refineries. Sophisticated monitoring and valve systems
ensure that "not a drop of crude is lost" during this phase, a critical point of comparison to the
historical losses in electricity transmission [6].

e Seaborne Cargo: Massive crude oil tankers (VLCCs and ULCCs) form the backbone of global
trade, moving oil across oceans from exporting nations to consuming nations. This seaborne
network ensures that oil is a truly global commodity, instantly tradable and transportable to any
coastal region.

e Rail and Truck: Used primarily for shorter distances and final distribution of refined products.

This multi-modal, low-loss transportation system is what transformed regional oil fields into a globalized
ecosystem, ensuring that supply could meet demand anywhere in the world, regardless of geography.

1.2.4. Pillar 4: Universal Accessibility

The final pillar is the seamless and ubiquitous accessibility of the final product to the consumer. Crude
oil is refined into a range of products—gasoline, diesel, jet fuel, heating oil, and petrochemical
feedstocks—at centralized refineries. These products are then distributed through a dense network of
terminals, blending facilities, and, most visibly, the global network of retail gas stations.

The New Global Commodity: Electricity as the Engine of the Next Century Page 8 of 32
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The genius of this system lies in its ubiquity and ease of consumption. The final consumer, whether an
industrial plant, a commercial airline, or a private motorist, can access the energy source instantly and
utilize it with existing, standardized infrastructure (the internal combustion engine). This seamless
integration into the daily lives and industrial processes of the world is the ultimate measure of the Crude
Oil Paradigm's success.

1.3. THE ECONOMIC & GEOPOLITICAL LEGACY

The Crude Oil Paradigm did more than just power the world; it shaped its political and economic
structure. The availability of cheap, dense, and transportable energy was the catalyst for the post-war
economic boom and the subsequent era of globalization. However, this dependence also created
significant vulnerabilities.

The oil crises of the 1970s, triggered by geopolitical events, demonstrated the global economy's
profound sensitivity to disruptions in the oil supply chain, leading to stagflation and recessions across
the developed world [7]. This legacy underscores a fundamental truth: control over the dominant
energy commodity is control over the global economy.

The next chapter will detail how the Electricity Paradigm is now poised to replicate and surpass this

structural dominance, creating a new, more resilient, and more powerful engine for the 21st century.

EXHIBIT 3A: ALL TRAJECTORIES CONVERGE TOWARD VERY LOW RESERVES BY 2100
Global Crude-0il Reserves (Billion Barrels)
3000

2000

1000

1990 2020 2050 2080 2100

@ EIA Reserves 1500 Reserves 3000 Reserves

Sources: US Energy Information Administration, Zinqular Research Hub. Notes: Despite large differences early on,
all curves point toward substantially diminished reserves by 2100. This convergence underscores a long-term
global constraint and reinforces the need for diversification away from conventional crude-oil dependence.
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EXHIBIT 3B: COAL AND OIL DEMAND PEAK BY 2030 IN THE STEPS; GROWTH IS
HIGHER IN THE CPS DUE TO SLOWER UPTAKE OF TECHNOLOGIES SUCH AS
RENEWABLES AND EVS

Coal (btce) Oil (mb/d) Natural gas (tcm)
6 115 6
5 105 5
4 95 4
3 85 3
2010 2050 2010 2050 2010 2050
I Power in EMDE mmm Road transport Power Other ====STEPS === (CPS

Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: Note: btce = billion tonnes of coal
equivalent; mb/d = million barrels per day; tcm = trillion cubic metres. EMDE = emerging market and developing
economies; CPS = Current Policies Scenario; STEPS = Stated Policies Scenario.
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www.zinqular.com



Concept Paper: Part A—11.2025

CHAPTER 2: THE NEW ELECTRICITY
PARADIGM - THE ENGINE OF THE
NEXT CENTURY

The world is transitioning from a liquid-fuel-based economy to an electron-based economy. If our
assessment is correct, this transition will unfold over several decades. This shift is not merely a change in
fuel source; it is a fundamental re-engineering of the global energy infrastructure, driven by
technological advancements that have finally overcome the historical limitations of electricity. For the
first time, electricity can be generated cheaply, stored massively, and transmitted efficiently over vast
distances, achieving the same four pillars of dominance that defined the Crude Qil Paradigm.

EXHIBIT 4: GLOBAL ELECTRICITY PRODUCTION HAS MORE THAN DOUBLED SINCE
1985, RISING FROM UNDER 10 PWH TO NEARLY 30 PWH BY 2024—SHOWING BOTH
POPULATION GROWTH AND INCREASING ELECTRIFICATION.

Electricity Production by Source, World

Measured in Petawatt-hours (10715 ie. Million Gigawatt-hours)
—Other Renewables
Bioenergy

. ~Solar
— Wind

30 PWh

—Hydropower

20 PWh — Nuclear

—Oil

—Gas

10 PWh

0 PWh

1985 1995 2005 2015 2024

Sources: Ember (2025), Energy Institute - Statistical Review of World Energy 2025. Zinqular Research Hub. Notes:
"Other renewables" include geothermal & tidal. Fossil fuels (especially coal and gas) still dominate, though their
growth has slowed; coal remains the single largest source of electricity. Renewables—particularly wind and solar—
have become major contributors in recent years, showing steep growth after 2010 and signaling a long-term
transition toward low-carbon energy sources.
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2.1. THE IMPERATIVE FOR TRANSFORMATION

The legacy electricity grid, largely built in the mid-20th century, was designed for a centralized, one-way
flow of power from large thermal power plants to passive consumers. It was an Alternating Current (AC)
system, inherently inefficient for long-distance transmission and fundamentally incapable of handling
the variable nature of modern renewable energy sources.

The transformation is mandated by two converging forces: the decarbonization imperative and the
exponential growth of new demand. The electrification of transport (Electric Vehicles, e-trucks) and
industry (electric furnaces, heat pumps) is dramatically increasing the total share of energy consumption
accounted for by electricity. More critically, the rise of Artificial Intelligence (Al) and the associated
massive data centers are creating an unprecedented, inelastic demand for reliable, high-density power.

(4 The energy requirements of Large Language Models (LLMs) and the Al revolution are
creating a demand multiplier that the legacy grid simply cannot support. The need for
'‘Always-On' power is the ultimate stress test for the new system. [8]

EXHIBIT 5: ELECTRICITY DEMAND OUTPACES TOTAL ENERGY DEMAND GROWTH BY A
WIDE MARGIN; RENEWABLES ACCOUNT FOR AN INCREASING SHARE OF SURGING
ELECTRICITY DEMAND

Total energy demand Electricity demand Renewables share in
EJ thousand TWh electricity generation
1000 : 40 . _ 50%
CPS
ﬁ
500 e 20 e 25%
2015 2024 2035 2015 2024 2035 2015 2024 2035

Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: EJ = exajoule; TWh = terawatt-hour. CPS
= Current Policies Scenario; STEPS = Stated Policies Scenario. Electricity demand grows significantly faster than
total energy demand, indicating a structural shift toward electrification across sectors such as transport, industry,
and digital infrastructure. Renewables experience the steepest upward trajectory, with their share in electricity
generation rising sharply toward ~50% by 2035 in both scenarios; signaling accelerating global adoption. Scenario
differences (CPS vs. STEPS) are narrowing, suggesting that even conservative policy pathways anticipate substantial
electrification and renewable penetration.
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2.2. THE FOUR PILLARS OF THE NEW ELECTRICITY
ECOSYSTEM

The New Electricity Paradigm is built on a foundation that mirrors the structural integrity of the crude oil
ecosystem, transforming electricity into a storable, transportable, and globally accessible commodity.

2.2.1. Pillar 1: Cheap Power (Generation)

The equivalent of cheap crude extraction is the dramatic reduction in the Levelized Cost of Energy
(LCOE) for renewable sources, particularly solar and wind. In many regions, new utility-scale solar and
wind farms now offer the cheapest source of bulk power generation in history, undercutting the
operational costs of existing fossil fuel plants [9].

The new generation mix is characterized by:

¢ Hyper-Efficient Renewables: Continuous innovation in photovoltaic cell efficiency and wind
turbine design has made these sources the economic default for new capacity.

¢ Hard Sources for Resilience: Nuclear, Hydro, and Geothermal provide the essential,
dispatchable, and high-capacity factor baseload power that stabilizes the grid. This diverse
portfolio ensures that the system is not reliant on a single fuel source, offering a resilience that
the oil-dependent economy lacked.

¢ Decentralization: The ability for power to be generated at the point of consumption (rooftop
solar, micro-turbines) adds a layer of resilience and cost-efficiency that was impossible in the
centralized oil model.

EXHIBIT 6: ENERGY ECONOMICS REWRITTEN: HOW RENEWABLES BECAME THE
CHEAPEST POWER SOURCE (THE ECONOMIC TURNING POINT)

Levelized Cost of Energy (LCOE)

UsS Fossil Renewable Alternative
0.40
/KWh |
0.30 Solar panels
'\ Gas (peaking) v
0.20
0.10
i ,Gas ,,,,,,,,
(onshore)
0

Technology Type (2009 - 2024)

Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: Fossil fuel costs (coal and gas) remain
relatively stable, showing only modest change over 15 years, while gas peaking remains significantly more
expensive than all other major technologies. Utility-scale solar panels and onshore wind have undergone the
steepest cost declines, falling from some of the highest-cost options to some of the lowest by 2024. Alternative
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sources like nuclear show rising or inconsistent costs, indicating fewer economies of scale or slower technological
improvement relative to wind and solar.

EXHIBIT 7: THE TRANSFORMATION OF ELECTRICITY SYSTEMS ENTAILS A SHIFT IN
COST STRUCTURE, FROM FUEL AND OPERATIONAL EXPENSES TOWARDS UPFRONT
INVESTMENTS IN CLEAN TECHNOLOGIES AND INFRASTRUCTURE

Europe United States China

USD per MWh (2024, MER)

2024 CPS STEPS NZE 2024 CPS STEPS NZE 2024 CPS STEPS NZE
2035 2035 2035

m Fuel and CO; costs for power plants m O&M power plants and storage costs
W Capital costs for power plants and storage M Grid-related costs
Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: MWh = megawatt-hour; MER = market
exchange rate; O&M = operation and maintenance. CPS = Current Policies Scenario; STEPS = Stated Policies
Scenario; NZE = Net Zero Emissions by 2050 Scenario. Grid related costs include capital recovery costs for
electricity transmission and distribution systems and grid operation and maintenance costs

2.2.2. Pillar 2: Massive Storage (The Decoupling Factor)

Storage is the single most critical breakthrough, transforming electricity from a flow to a stock. This pillar
is the direct analogue to the Strategic Petroleum Reserve, allowing for the decoupling of generation
from consumption and creating a true commodity market for electrons.

The scale of storage is moving from hours to days and even seasons, utilizing a diverse portfolio of
technologies:
e Utility-Scale Batteries: Enhanced Lithium-ion and Flow Batteries provide the necessary short-
duration (4-8 hour) flexibility for daily grid management.
¢ Long-Duration Storage (LDS): These technologies are the game-changer, enabling regional and
country-level energy security.

o Thermal Storage: Systems like the "sand battery" (e.g., in Finland) and molten salt
systems store excess renewable energy as heat for later conversion back to electricity,
offering a low-cost, long-life solution [10].

o Alternative Chemistries: New battery chemistries (e.g., Al-Ni molten salt) and gravity-
based systems are being developed for seasonal storage, ensuring supply during periods
of low renewable output.

¢ Pumped Hydroelectric Storage (PHS): Remains a dominant form of large-scale storage, often
utilizing existing dam infrastructure.
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2.2.3. Pillar 3: Ultra-Efficient Transmission (The Global Pipeline)

The historical problem of electricity transmission was the significant energy loss (up to 8-10% over long
distances) inherent in the AC system. The solution, and the third pillar of the new ecosystem, is the
global adoption of High-Voltage Direct Current (HVDC) and Ultra-High-Voltage Direct Current (UHVDC)
transmission.

HVDC technology is highly efficient for transmitting large amounts of electricity over long distances, with
losses reduced to as low as 3% per 1,000 kilometers [11]. This technological leap is the equivalent of the
low-loss oil pipeline network, allowing power to be generated in the most resource-rich locations (e.g.,
sunny deserts, windy plains) and delivered to distant consumption centers with minimal waste.

(4 HVDC is a key enabler for a carbon-neutral energy system. It is highly efficient for
transmitting large amounts of electricity over long distances, allowing for the creation of a
resilient, interconnected super-grid. [12]

The development of UHVDC, capable of transmitting up to 10 GW of power, is the final piece of the
puzzle, enabling the creation of continent-spanning "super-grids" that can balance supply and demand
across vast geographical areas, further enhancing reliability and reducing cost.

2.2.4. Pillar 4: Universal Accessibility

The final pillar is the seamless integration of this cheap, reliable, and transportable power into the
consumer ecosystem. The new system is defined by the Smart Grid, which uses digital communication
technology to manage the flow of power in two directions, accommodating both centralized and
decentralized generation.

¢ Microgrids and Resilience: Localized microgrids increase resilience by allowing communities and
industrial parks to operate independently during grid failures.

e Consumer Integration: The consumer is no longer a passive recipient but an active participant.
Technologies like Vehicle-to-Grid (V2G) allow electric vehicles to act as mobile storage units,
feeding power back into the grid during peak demand, further stabilizing the system and
reducing the final cost of energy.

The convergence of these four pillars means that electricity is no longer a localized, perishable utility. It
is a globally-scalable, storable, and transportable commodity—the new engine of the global economy.
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CHAPTER 3: THE ECONOMIC
SHOCKWAVE - $25 TRILLION IN
INFRASTRUCTURE REPLACEMENT

The transition to the Electricity Paradigm is not a gradual evolution; it is a massive, capital-intensive
undertaking that will generate the largest sustained wave of infrastructure investment in human history.
The sheer scale of the required capital expenditure—estimated to be over $25 trillion globally by 2050—
will act as a powerful, multi-decade stimulus, driving global GDP growth and fundamentally
restructuring the industrial landscape [13].

EXHIBIT 8: BY 2050, THE GLOBAL POWER GRID FACES A MASSIVE INVESTMENT &
EXPANSION SHORTFALL OF US$25 TRILLION

@ Business as Usual (BAU) () Net-zero Emissions (NZE)
USS$25T

86 km

uss11T
} I
BAU NZE BAU NZE
Scenario Scenario Scenario Scenario
Capacity Expansion Grid Investment

Sources: International Energy Agency, "Electricity Grids & Secure Energy Transitions", October 2023",
Zinqular Research Hub. Notes: BAU scenario: For grid investment, the average annual investment in the
last 7 years (appr. USS300B) was 10% higher than the previous decade. The same measure is used to
increase the subsequent 7-year blocks for future investments; for transmission and expansion, the next
change in grid capacity used was 1 million km, a figure derived from growth patterns in the previous
decade.
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EXHIBIT 9: AS THE AGE OF ELECTRICITY EMERGES, INVESTMENT SHIFTS FROM
FOSSIL FUELS TOWARDS LOW-EMISSIONS POWER GENERATION AND FUELS, GRIDS
AND STORAGE, AND END-USE ELECTRIFICATION
’ : 2022-2024
Upstream :
oil and gas : : . 2025-2035
_ = . mCPS
Midstream - — . MSTEPS
oil and gas : ; :
ENZE

Coal

Supply

Low-emissions
fuels

Fossil fuels

Renewables

W/ 1265

Power

Grids and
storage

Nuclear

Efficiency

End-use

Electrification

200 400 600 800

Billion USD (2024, MER)

Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: MER = market exchange rate. CPS =
Current Policies Scenario; STEPS = Stated Policies Scenario; NZE = Net Zero Emissions by 2050 Scenario. Power-
sector investments; especially renewables and grids; absorb the majority of future capital, consistently outpacing
fossil fuel supply spending across CPS, STEPS, and NZE scenarios. Fossil fuel supply investment declines in every
forward-looking scenario, while low-emissions fuels, electrification, and efficiency see accelerating capital
allocation—indicating structural, not cyclical, change. Across all scenarios, the 2025-2035 period becomes the

most transformative decade, with renewables surpassing USD 1 trillion annually and grid/storage investments
rising sharply, reflecting the central role of electricity in the energy transition.
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3.1. THE SCALE OF OBSOLESCENCE

The central economic reality of the transition is that the existing global electricity infrastructure is
largely obsolete. Built for a different era, the legacy grid is too fragile, too lossy, and too centralized to
handle the demands of a modern, electrified, and decarbonized economy.

(4 Over 80% of all legacy electricity ecosystem infrastructure requires replacement or
fundamental upgrade to meet the demands of the New Electricity Paradigm.

EXHIBIT 10: MANY ADVANCED ECONOMIES HAVE AGEING GRID INFRASTRUCTURE IN
NEED OF MODERNISATION, EMERGING MARKET AND DEVELOPING ECONOMIES HAVE
NEWER GRIDS

Grid length by type, age and region/country, 2024

Transmission Distribution

World : :

Middle East
Southeast Asia
India

China

European Union

United States

50% 100% 50% 100%

W Less than 10 years old m Between 10 and 20 years old m Older than 20 years
Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: Most regions including the U.S., EU,
India, and China, have a majority of transmission and distribution assets older than 20 years, signaling a global
wave of overdue replacement and modernization. Developing regions such as Southeast Asia and the Middle East
possess comparatively newer infrastructure, but still show a growing share of assets crossing the 20-year
threshold, indicating rising future capex needs. The global grid is structurally under-invested, with aging
infrastructure creating systemic reliability risks; making transmission and distribution upgrades one of the most
scalable, long-duration investment themes of the next two decades.

This 80% replacement figure is driven by the need to:

1 Replace AC Transmission with HYDC/UHVDC: The existing AC transmission lines are simply too
inefficient for the long-distance transport of power from remote renewable hubs. New corridors
and converter stations must be built from the ground up.

2 Integrate Massive Storage: The grid needs to be re-engineered to handle the two-way flow of
power and the rapid charge/discharge cycles of utility-scale storage facilities, which did not exist
in the original design.

3 Modernize Distribution: Local distribution networks (the "last mile") must be upgraded with
smart grid technology, sensors, and digital controls to manage decentralized generation and
consumer-side storage.

4 Electrify End-Use: The infrastructure at the point of consumption—from industrial furnaces to
residential heating systems and vehicle charging networks—must be completely overhauled to
run on electricity rather than fossil fuels.
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EXHIBIT 11: MOST NEW LINES ARE INSTALLED TO MEET INCREASED DEMAND;
NEARLY 90% OF ALL NEW LINES ARE IN EMERGING MARKET AND DEVELOPING

ECONOMIES
Expansion of grid lines by driver in selected region/country in the CPS, 2024-2050

Advanced economies Emerging market and
developing economies

Renewables

Million km

2024 2030 2040 2050 2024 2030 2040 2050
M United States European Union M China B India M Southeast Asia
W Other AE m Middle East Other EMDE

Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: Note: AE = advanced economies; EMDE =
emerging market and developing economies.

EXHIBIT 12: MORE THAN 45 MILLION KM OF GRID LINE ARE TO BE REPLACED BY
2050, ACCOUNTING FOR 40% OF ALL CUMULATIVE GRID ADDITIONS, OF WHICH MORE

THAN TWO-THIRDS ARE IN ADVANCED ECONOMIES
Grid line replacement by selected region/country and replacement share of grid additions in the CPS,

2024-2050
Cumulative replacements 2050 replacement
share of grid additions
50 ....................................................................................... 75% ...............................................
£
=
c
O A0 e s 60% oo
g .
= 0 T T A5% oo
20 ........................................................ - ........ 30% ...........................
10 — . . ........ T e .
= = B
2024 2030 2035 2040 2050 EMDE AE
H United States  ® European Union M China India B Transmission
B Southeast Asia M Middle East M Other AE ~ Other EMDE M Distribution

Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: AE = advanced economies; EMDE =
emerging market and developing economies. Grid replacement needs will skyrocket globally through 2050, rising
from virtually zero in 2024 to almost 50 million km of line length that must be rebuilt. The spike accelerates
especially after 2035. Advanced economies (AE) will experience the highest share of replacements, with
replacement needs accounting for over 70% of grid additions by 2050; highlighting their aging infrastructure.
Emerging markets and developing economies (EMDE) also face large replacement needs, but their share is closer
to 30% due to more ongoing expansion. The United States, European Union, and China dominate replacement
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volumes, collectively making up the largest portion of cumulative rebuilds. India and Southeast Asia also grow
rapidly but contribute smaller shares relative to the major economies.

EXHIBIT 13: GRID INVESTMENT RISES IN NEARLY ALL REGIONS TO MODERNISE AND
EXPAND TRANSMISSION AND DISTRIBUTION TO MEET RISING ELECTRICITY DEMAND
AND TO CONNECT NEW SOURCES OF GENERATION

Average annual grid investment by economic grouping in the CPS to 2035

1 DB, Advanced economies

M Transmission
M Distribution

Emerging market and
developing economies

B Transmission
M Distribution

Billion USD (2024, MER)

2020 2021 2022 2023 2024 2025- 2031- 2036-
2030 2035 2050
Sources: IEA, World Energy Outlook 2025, Zinqular Research Hub. Notes: MER = market exchange rate.

3.2. THE Al & DATA CENTER DEMAND MULTIPLIER

The most urgent and demanding driver of this infrastructure build-out is the exponential growth of
Artificial Intelligence (Al). The training and operation of Large Language Models (LLMs) and the vast data
centers that house them require an unprecedented amount of power.

Metric Legacy Data Center (2015) Al Data Center (2025) Growth Factor
Power Density 5-10 kW per rack 50-100+ kW per rack 10x

Annual Consumption 1-5 TWh per facility 10-20+ TWh per facility 4x

Reliability Requirement  99.99% (Tier Ill) 99.999% (Tier IV equivalent)  Critical

The Al revolution demands not just power, but perfectly reliable power. This requirement elevates the
importance of the storage pillar (2.2.2) to a matter of economic survival for the technology sector. Data
centers are increasingly being located near major renewable generation and storage hubs, making
power availability the new factor of production, replacing proximity to fiber optic lines or cheap land.
The need for this "Always-On" power is accelerating the deployment of new, dedicated generation and
storage infrastructure at a pace unseen since the early days of the oil boom.
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3.53. ELECTRIFICATION OF THE GLOBAL ECONOMY

Beyond Al, the wholesale electrification of the global economy is driving the investment mandate.

Transportation

The shift from the internal combustion engine (ICE) to Electric Vehicles (EVs) is a direct transfer of
demand from the Crude Qil Paradigm to the Electricity Paradigm. This requires a massive build-out of
charging infrastructure, but more fundamentally, it requires the grid to handle a massive, flexible load.
The integration of EVs, however, also presents an opportunity, as V2G technology can transform millions
of parked cars into a distributed storage network, further stabilizing the grid.

Industry
Heavy industry, which has historically relied on the high heat generated by burning fossil fuels, is
transitioning to electric processes. This includes:
¢ Green Steel: Using electric arc furnaces powered by renewable electricity.
¢ Green Hydrogen: Electrolysis powered by cheap, excess renewable electricity to create
hydrogen for industrial processes and long-haul transport.
¢ Industrial Heat: Replacing gas boilers with high-efficiency electric heat pumps and thermal
storage solutions.

This wholesale shift means that electricity’s share of final energy consumption will rise dramatically,
making the efficiency and reliability of the new grid the single most important determinant of national
economic competitiveness.

3.4. MACROECONOMIC IMPACT

The $25 trillion investment wave will have profound macroeconomic effects:

¢ GDP Growth: The sustained capital expenditure on infrastructure will be a powerful, non-cyclical
driver of GDP growth in developed and developing nations alike.

¢ Deflationary Energy: As the LCOE for renewables continues to fall and the efficiency of
transmission and storage increases, the marginal cost of electricity will trend downward. This
creates a deflationary effect on the economy, as the cost of the most fundamental input i.e.,
energy; becomes cheaper and more stable.

¢ Geopolitical Stability: The shift to a decentralized, domestically-generated, and storable energy
source fundamentally reduces reliance on volatile, geopolitically sensitive fossil fuel supply
chains, leading to greater national energy security and stability.
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CHAPTER 4: THE BLUEPRINT FOR
THE FUTURE - CHINA'S
TRANSFORMATION & THE NEW
GLOBAL STANDARD

The transformation of the electricity ecosystem from a localized utility to a global commodity has not
been a theoretical exercise; it has been a reality in one Pioneer Nation that has strategically invested in
and deployed the complete four-pillar system at a continental scale. This nation, which has recreated
the dynamic of the crude oil ecosystem for electricity, is China. Its success is not merely a domestic
achievement but a blueprint for the rest of the G10 and G20 countries seeking energy security,
economic growth, and decarbonization.

4.1. THE STRATEGIC VISION: FROM COAL DEPENDENCY TO
GLOBAL GRID LEADER

China’s energy strategy has been defined by two major challenges: a massive, rapidly growing energy
demand and the geographic mismatch between its vast renewable resources (wind and solar in the
West) and its industrial and population centers (the coastal East). The solution was a centralized, state-
led commitment to building a national super-grid capable of transporting power over thousands of
kilometers.

This vision was formalized through massive, long-term planning that viewed the grid not as a utility, but
as a strategic national asset; the electronic equivalent of a national highway system or a strategic oil
pipeline network. This policy framework enabled the rapid deployment of capital and the overcoming of
regulatory hurdles that plague grid modernization efforts in Western democracies.

4.2. THE UHVDC REVOLUTION: THE NEW GLOBAL
STANDARD

The core technological enabler of China’s success is its pioneering and world-leading deployment of
Ultra-High-Voltage Direct Current (UHVDC) transmission. While HVDC was a known technology, China
scaled it to unprecedented levels, creating what has been dubbed the "bullet train for power" [14].

UHVDC Project Voltage Capacity Length Key Feature
Example (kV) (GW) (km)
Changji-Guquan +1100 12 3,324 World's highest voltage and longest
transmission line.
Xianjiaba- +800 6.4 1,907 Connects hydro power from the
Shanghai Southwest to the East Coast.
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UHVDC Project Voltage Capacity Length Key Feature
Example (kV) (GW) (km)
Jiuguan-Hunan +800 8 2,383 Connects massive wind/solar bases to

central China.

These UHVDC lines solve the problem of electricity loss over distance, achieving transmission efficiencies
of over 97% [15]. This is the direct, functional equivalent of the low-loss oil pipeline, transforming power
generated in remote, resource-rich areas into a cheap, reliable input for distant industrial hubs. This
capability is the single most important factor in creating the "cheap power" pillar (2.2.1) at the national
level.

4.3. THE SCALE OF RENEWABLE INTEGRATION

The UHVDC network is the backbone that allows China to integrate the world’s largest and fastest-
growing fleet of renewable energy assets. China produces more clean energy than any other country,
with massive, multi-gigawatt solar and wind farms built in the Gobi Desert and other remote regions
[16].

The strategic genius lies in the simultaneous build-out of generation and transmission. The UHVDC lines
were built to the renewable bases, guaranteeing a path to market for the power and thus de-risking the
massive private and state investment in generation. This coordinated approach has driven down the
LCOE for renewables within China to world-beating levels.

Furthermore, China has recognized the critical role of storage in stabilizing this variable supply.
Significant investment has been channeled into utility-scale battery storage and the development of
long-duration solutions, ensuring that the power transmitted via UHVDC is dispatchable and reliable,
thereby achieving the "massive storage" pillar (2.2.2).

4.4. THE NEW STANDARD FOR G10 & G20 COUNTRIES

The Chinese model is not merely a local solution; it is the inevitable standard for all major economies.
G10 and G20 nations face the same fundamental challenges: aging, inefficient grids, the need to
integrate remote renewable sources (e.g., offshore wind, desert solar), and the massive new demands
from electrification and Al.

The key takeaways for the rest of the world are:

1 Centralized, Long-Term Planning: The success of the UHVDC build-out demonstrates that grid
modernization cannot be achieved through piecemeal, localized efforts. It requires a national or
even continental strategic vision.

2 UHVDC as the Default: For any long-distance transmission, UHVDC is no longer an option but a
necessity to achieve the efficiency and low-loss rate required for a commodity-grade electricity
system.

3 Coordinated Build-Out: Generation, transmission, and storage must be planned and financed as
a single, integrated system to ensure economic viability and grid stability.

Through its strategic investment and technological leadership, China has proven that the four pillars of
the Electricity Paradigm are achievable at scale, providing the blueprint for the global energy transition
and setting the new standard for energy infrastructure for the 21st century.
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CHAPTER 5: SOME FRICTIONAL
POINTS UNVEILED: NAVIGATING
SYSTEMIC HURDLES

Although the structural investment case for the Electricity Paradigm is exceptionally strong, institutional
investors should anticipate a transition path that is nonlinear and shaped by meaningful systemic
frictions. Geopolitical competition, regulatory fragmentation, supply-chain constraints, and the scaling
curve of emerging technologies each have the potential to slow, reshape, or raise the cost of the
transition. These dynamics introduce timing uncertainty and cost variability that must be reflected in
underwriting assumptions. For private-market allocators including pensions, sovereign wealth funds,
insurers, endowments; these hurdles are not deterrents but essential inputs to scenario design.
Incorporating such risks enables more realistic, risk-adjusted deployment strategies and uncovers
opportunities where complexity, delay, or misalignment create mispricing and scarcity value. Ultimately,
disciplined modeling of these friction points positions long-horizon capital to capture the full breadth of
opportunity across multiple electrification pathways, rather than relying on a single optimistic base case.
While the structural case for the Electricity Paradigm is powerful, its trajectory will be nonlinear.

5.1. THE IMPLEMENTATION HURDLES IN G10 & G20 STATES

For private-market institutional investors evaluating large-scale grid and transmission opportunities, it is
tempting to view China’s rapid system build-out as a replicable benchmark. Yet the structural
foundations that enable China’s “centralized blueprint” simply do not exist across G10 and G20 markets,
making direct transplantation impossible.

1. Regulatory Fragmentation and Permitting: In the United States, for example, building major
transmission infrastructure requires approvals from a mosaic of federal, state, and local
agencies, a process documented by the Congressional Research Service that can take significant
efforts and time. For instance, SunZia Southwest Transmission Project took nearly 17 years from
conception to the start of construction; illustrates the inherent procedural drag that investor
must underwrite.

2. Community & Local Resistance: Projects in U.S. (for example 2100MV SOO Green High Voltage
Direct Current transmission line in the Midwestern) and in Europe have faced protracted legal
and community challenges related to land use and visual impact, despite their clear role in
regional decarbonization strategic vision, benefits and priorities.

3. Divergent Investment Models: Finally, the capital-deployment models differ fundamentally.
China’s state-directed system leverages policy banks and state-owned enterprises to mobilize
financing at unprecedented speed and scale. Western markets, by contrast, rely on layered
project-finance structures including private capital, public-private partnerships, regulatory risk-
sharing; and while these frameworks enhance transparency and distribute risk, they inevitably
lead to a more incremental and fragmented build-out. For investors, the implication is clear: the
opportunity set in Western markets is compelling, but it is defined by structurally slower
execution cycles, more complex stakeholder management, and a financing architecture that
demands sophisticated risk allocation rather than centralized direction.

The New Global Commodity: Electricity as the Engine of the Next Century Page 24 of 32
www.zinqular.com



Concept Paper: Part A—11.2025

5.2. THE NEW INDUSTRIAL GEOPOLITICS: WHERE ENERGY,
SECURITY, AND CAPITAL CONVERGE

The global energy transition is reshaping the world’s balance of power but not in the way most assume.
The narrative that mineral-rich nations will replace oil producers as the new energy superpowers misses
the far more consequential shift already underway: strategic leverage has moved downstream, toward
the nations that dominate the processing, refining, and industrial conversion of critical minerals. This
creates a new geopolitical landscape defined by a tense struggle between the efficiency of established
supply chains and the urgent pursuit of resilient, secure alternatives.

1. The Processing Bottleneck: Mining concentration is well known; the Democratic Republic of
Congo (DRC) produces more than 70% of global cobalt but the real vulnerability lies further
along the chain. According to the International Energy Agency (IEA), China controls nearly 90%
of rare-earth separation capacity and a dominant share of lithium and cobalt refining. This is not
an accident. It is the outcome of decades of deliberate state-supported investment in heavy
industrial infrastructure that Western economies consciously offshored.

2. The Western Onshoring Dilemma: Now, the U.S., EU, Japan, and their partners are scrambling
to unwind this dependency. Through sweeping industrial policies including the Inflation
Reduction Act, the Critical Raw Materials Act, and a growing web of strategic trade alliances;
Western governments are attempting to rebuild what was lost: domestic and “friend-shored”
processing capability for the metals and materials at the heart of electrification. But
reindustrialization comes with a price. Processing and refining are capital-intensive,
environmentally contentious, and difficult to permit in high-cost jurisdictions. For the first time
in nearly three decades, Western economies must internalize the industrial footprint they once
exported in the name of efficiency.

3. The Resilience-Cost Trade-off in Practice: This marks the beginning of a new global trade-off
cost-efficiency versus resilience. The existing supply chain; centralized, optimized, and
overwhelmingly China-centric; is cheaper. The emerging supply chain distributed, politically
aligned, and domestically anchored; is more secure but inherently more expensive. For private-
market institutional investors, this is the inflection point. What emerges from this geopolitical
reset is not simply a supply chain shift, but a multi-decade industrial investment cycle: the
rebuilding of refining capacity, midstream processing infrastructure, specialty materials
manufacturing, and enabling clean-energy supply-chain assets across allied markets.

Security is being repriced. Industrial capacity is being rebuilt. And private capital will play the decisive
role in financing the new architecture of the global energy economy.

5.5. THE SCALABILITY & ECONOMIC HURDLES OF STORAGE

Long-duration storage (LDS) is the final unresolved pillar of a fully renewable electricity system and yet it
remains the least investable today as its path to widespread, cost-effective deployment is fraught with
challenges. While the global energy transition has driven extraordinary cost declines in solar, wind, and
short-duration batteries, the absence of scalable, affordable LDS is a structural bottleneck for achieving
a 24/7 decarbonized grid. No technology has yet emerged as a clear, economical, and scalable winner
for the multi-day and seasonal storage required for a fully renewable grid. For institutional investors,
this category represents immense long-term opportunity but few near-term avenues for deployment.

1. The Technology Mismatch
Lithium-ion dominates today’s short-duration storage market, performing efficiently for 4-8 hour
applications. But when stretched to multi-day or seasonal use cases:

e Economics collapse due to high capex, cycle inefficiencies, and idle self-discharge.
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o Supply chains are volatile, with lithium projected to tighten sharply before 2030 (IEA).
e Commercial maturity is insufficient for institutional-scale deployment.

In short, lithium-ion cannot deliver the trifecta investors demand: scalability, cost efficiency, and
bankable reliability for long-duration applications.

2. Traditional Alternatives Are Constrained
Established technologies offer no immediate remedy:

e Pumped Hydro Storage (PHS): While PHS provides the vast majority of the world's current grid
storage capacity, its future scalability is severely limited. Most viable sites in developed nations
are already utilized, and new projects face prohibitive costs, significant lead times, and
environmental opposition. While retrofitting existing facilities offers incremental gains, we must
consider other scalable solution for a rapid transition over the next decade.

e Thermal Storage (e.g., sand, molten salt): These systems are highly effective and low-cost for
providing heat for district heating or industrial processes, displacing natural gas. However,
reconversion to electricity is often inefficient (~30% - 50%), destroying their economic value for
the grid. Their primary role is in decarbonizing heat, not in competing with batteries for
electricity services.

e Compressed Air (CAES) & Green Hydrogen: CAES is geographically niche, requiring specific
geological formations. Green hydrogen, while ideal for seasonal storage and hard-to-abate
sectors, has a very low round-trip efficiency (~30-40%), making it an expensive electricity source.
Its highest value is as a clean feedstock for industry and for decarbonizing sectors like shipping
and aviation.

3. Emerging Chemistries: Potential vs. Deployability

Next-generation batteries including flow systems, metal-air, and other novel chemistries offer long-term
upside but are trapped between pilot demonstrations and gigawatt-scale commercialization. Flow
batteries offer longer duration than lithium-ion but at a higher upfront cost.

Newer chemistries are even further from proven manufacturing and levelized cost competitiveness.
Widespread, economical deployment is a medium- to long-term prospect, not a near-term certainty.
e Technology readiness levels are too low for institutional underwriting.
e Scaling from pilot to gigawatt projects is capital-intensive and slow.
e Timelines for commercialization are measured in decades, not years.

The result is a market searching for its first truly bankable, utility-scale solution.

5.4 CONCLUSION

The transition to the Electricity Paradigm is the defining structural shift of the 21st century, but its path
is neither linear nor certain. Its pace and the shape of the trajectory will be determined by the balance
between accelerating innovation and these persistent, systemic frictions. Long-duration storage sits at
the intersection of strategic necessity and commercial underdevelopment.

For institutional investors to capture outsized risk-adjusted returns solving the storage gap is imperative.
The market is waiting for its breakout technology, and the next wave of decarbonization will be defined
by those who anticipate it.

For stakeholders, this reality creates both risk and opportunity. This is also where Zinqular's platform
provides a decisive advantage: our capability to navigate, model, and price these multifaceted hurdles
allows our partners to build more resilient and valuable strategies in an uncertain landscape.
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CHAPTER 6: ZINQULAR
INVESTMENT PARTNERS -
CAPITALIZING ON THE PARADIGM
SHIFT

The global transition to the Electricity Paradigm represents a generational investment opportunity,
characterized by long-term, defensive, and essential assets. Zinqular Investment Partners has positioned
itself at the forefront of this capital deployment, recognizing that the infrastructure required for this
new ecosystem is the "New Alpha" for institutional investors [17]. Zinqular’s strategy is to move beyond
general infrastructure funds and provide specialized private funds dedicated to capturing the highest-
value, alpha-sized exposure in this complex and rapidly evolving sector.

6.1. THE ALPHA OPPORTUNITY IN ENERGY
INFRASTRUCTURE

Infrastructure as an asset class has long been valued for its stability, inflation protection, and predictable
cash flows, often supported by regulatory frameworks or long-term contracts. However, the energy
transition has introduced a new dimension: Alpha Generation.

Alpha in this context is not derived from market timing or speculative trading, but from:

¢ Deep Sector Specialization: Possessing the technical and regulatory expertise to identify,
acquire, and manage complex, next-generation assets (e.g., UHVDC converter stations, long-
duration storage facilities).

¢ Operational Excellence: Implementing proprietary technologies and management practices to
optimize asset performance, reduce downtime, and increase efficiency beyond industry
benchmarks.

¢ First-Mover Advantage: Targeting mid-market, complex projects in G10 and G20 nations that
are beginning to adopt the Pioneer Nation’s blueprint, thereby securing assets before they
become commoditized.

The global investment required for grid modernization is estimated to be in the trillions, but the capital
is constrained by limited traditional funding and regulatory hurdles [18]. This creates a perfect
environment for specialized private capital to step in and generate outsized returns.
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6.2. ZINQULAR'S SPECIALIZED PRIVATE FUNDS STRATEGY

Zinqular Investment Partners offers a suite of specialized private funds, each designed to provide
institutional investors with targeted exposure to the most critical and high-growth segments of the New
Electricity Paradigm.

6.2.1. The Grid Modernization Fund (GMF)

e Focus: Targeting the 80% replacement opportunity in transmission and distribution
infrastructure. This includes investments in HYDC/UHVDC converter stations, smart grid
technology, advanced metering infrastructure (AMI), and specialized, low-loss cabling.

¢ Alpha Thesis: Returns are generated by acquiring and upgrading legacy assets, and by financing
the construction of new, essential transmission corridors that are guaranteed long-term,
regulated returns. The GMF provides a defensive, non-cyclical exposure to the core backbone of
the new economy.

6.2.2. The Long-Duration Storage Fund (LDSF)

¢ Focus: Dedicated to the "Massive Storage" pillar (2.2.2), specifically non-Li-ion technologies
required for seasonal and regional energy security. This includes thermal storage (sand/molten
salt), compressed air energy storage (CAES), and green hydrogen production facilities linked to
grid stabilization.

¢ Alpha Thesis: The LDSF targets the highest-value segment of the market—the decoupling factor.
By financing and operating assets that solve the intermittency problem, Zinqular captures the
premium associated with dispatchable, reliable power, analogous to the strategic value of crude
oil reserves.

6.2.3. The Global Electrification Fund (GEF)

¢ Focus: Investing in the essential supply chain and end-use infrastructure that facilitates the final
transition. This includes manufacturing facilities for specialized components (e.g., high-efficiency
transformers, HYDC components), and the build-out of large-scale EV charging and industrial
electrification networks.

e Alpha Thesis: The GEF captures returns from the massive volume growth driven by the
electrification of transport and industry (3.3). It is a high-growth, cyclical exposure that benefits
directly from the accelerating adoption curve of electric end-use technologies.

6.3. INSTITUTIONAL INVESTOR VALUE PROPOSITION

Zinqular’s funds are structured to meet the stringent requirements of institutional investors (pension
funds, endowments, sovereign wealth funds):
¢ Risk-Adjusted Returns: Providing superior, risk-adjusted returns through a focus on essential,
contracted infrastructure assets.
¢ GSR & ESG Alignment: Offering a clear, measurable contribution to global net-zero mandates,
ensuring alignment with institutional Global Sustainability & Resilience (GSR) and
Environmental, Social & Governance (ESG) criteria.
¢ Defensive Positioning: The demand for electricity is inelastic and growing, making these assets
highly defensive against economic downturns and market volatility.

By focusing on the four pillars of the New Electricity Paradigm, Zinqular Investment Partners is not just
investing in the future of energy; it is investing in the foundational infrastructure of the next global
economic cycle, providing institutional clients with a unique path to alpha-sized exposure.
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CHAPTER 7: THE DAWN OF THE
ELECTRIFIED CENTURY

/1. THE INEVITABILITY OF THE TRANSITION

The transformation from the Crude Oil Paradigm to the Electricity Paradigm is no longer a matter of
technological possibility or political will; it is an economic inevitability. The convergence of cheap
renewable generation, scalable storage, and ultra-efficient transmission has created a system that is
structurally superior to its predecessor in terms of cost, resilience, and environmental impact.

The historical dominance of crude oil was predicated on its four pillars. The fact that electricity has now
achieved functional equivalence in all four: Cheap Power, Massive Storage, Efficient Transmission, and
Universal Accessibility; signals the end of the oil-centric economic era and the dawn of the electrified
century.

7.2. SOCIAL & GEOPOLITICAL IMPLICATIONS

The shift will have profound social and geopolitical consequences:

¢ Decentralization of Power: While the Pioneer Nation demonstrated the power of centralized
planning for the backbone, the new grid is inherently more decentralized at the edges. This
democratization of energy production can lead to greater energy independence for
communities and nations.

* New Geopolitics: The strategic importance of oil-producing nations will wane, replaced by the
strategic importance of nations that control the critical minerals for batteries and the
manufacturing capacity for UHVDC components and solar/wind technology. The new
geopolitical battleground will be the supply chain of the electrified world.

¢ Poverty Reduction: Cheap, reliable electricity is the most powerful tool for economic
development. The new paradigm promises to deliver this essential input to the developing
world at a cost and scale previously unimaginable, accelerating global poverty reduction and
industrialization.

7.3. FINAL CALL TO ACTION

The $25 trillion infrastructure opportunity is a one-time chance to rebuild the foundation of the global
economy. For policymakers, the call to action is to embrace the blueprint set by the Pioneer Nation,
streamlining regulatory processes to enable the rapid deployment of UHVDC and long-duration storage.
For institutional investors, the message is clear: the alpha is in the infrastructure. The time to commit
capital to the specialized funds that are building the new global commodity network is now.

The next 100 years will be defined by the electron, just as the last 150 were defined by the barrel of oil.
The New Electricity Paradigm is not just a cleaner alternative; it is the most powerful and efficient
engine ever devised for human progress.
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APPENDIX & REFERENCES

APPENDIX A: COMPARATIVE ANALYSIS OF THE TWO
PARADIGMS

Pillar Crude Oil Paradigm (1860-2025)

1. Cheap Cheap Extraction: Low lifting cost

Production from concentrated, easily accessible
reserves (e.g., Middle East).

2. Storage Massive Storage: Physical storage in
tanks, tankers, and Strategic
Petroleum Reserves (SPR). Decouples
production from consumption.

3. Efficient Low-Loss Pipeline Network: Pipelines

Transport and supertankers move liquid fuel
over vast distances with near-zero
loss.

4. Universal Accessibility: Refinery

Accessibility network and ubiquitous retail

distribution (gas stations).
Standardized consumption (ICE).

Electricity Paradigm (2025-2125)

Cheap Power: Low Levelized Cost of Energy
(LCOE) from hyper-efficient renewables
(Solar/Wind) and stable hard sources
(Nuclear/Hydro).

Massive Storage: Utility-scale batteries,
Long-Duration Storage (LDS) like
sand/molten salt, and Pumped Hydro.
Decouples generation from consumption.

Ultra-Efficient Transmission: HYDC/UHVDC
lines move electrons over vast distances
with minimal loss (3% per 1,000 km).

Universal Accessibility: Smart Grids,
Microgrids, and V2G. Standardized
consumption (Electric Motors, Al Data
Centers).

APPENDIX B: GLOSSARY OF TECHNICAL TERMS

Term

HVDC

UHVDC

LCOE

Definition

High-Voltage Direct Current. A system for transmitting electrical power that uses direct
current (DC) instead of alternating current (AC). Highly efficient for long distances.

Ultra-High-Voltage Direct Current. An advanced form of HVDC, typically operating at £+800
kV or higher, capable of transmitting massive amounts of power (up to 12 GW) over

thousands of kilometers with minimal loss.

Levelized Cost of Energy. The net present value of the unit-cost of electricity over the
lifetime of a generating asset. Used to compare the cost-effectiveness of different

generation technologies.

The New Global Commodity: Electricity as the Engine of the Next Century
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Term Definition

LDS Long-Duration Storage. Energy storage systems capable of discharging power for 10 hours
or more, including thermal storage, compressed air, and certain battery chemistries.

V2G Vehicle-to-Grid. A system in which plug-in electric vehicles (EVs) communicate with the
power grid to sell demand response services or feed power back to the grid.

SPR Strategic Petroleum Reserve. Government-owned stockpiles of crude oil intended for use in
an energy crisis. The analogue for the Electricity Paradigm is LDS.
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For clarity, references to "we," "us," and "our" in this document pertain to the authors and/or Zinqular’s Global Macro team, as appropriate to
the context, and should not be interpreted as the official position of Zinqular. The opinions expressed are those of the authors as of the date
indicated and are subject to change without obligation for notification. Market trend analyses are based on current conditions and do not
guarantee future performance. Any reference to a target portfolio or asset allocation is purely theoretical and does not reflect any actual
investment strategy. These views may not align with Zinqular’s investment products or advisory approaches.

It should not be assumed that past or future investment decisions by the authors will align with the perspectives outlined here. Furthermore,
Zinqular and its affiliates may engage in investment activities, including holding positions or conducting transactions, that differ from the
information provided in this document.

This publication contains the personal opinions of its authors at Zinqular Group (together with its affiliates, “Zinqular”) and should not be
construed as the official stance of Zinqular or its investment professionals. This document does not constitute research, nor does it provide
investment advice, valuation assessments, or recommendations regarding any financial instrument, issuer, security, or sector mentioned. It is not
associated with any investment strategy or product offered by Zinqular. Instead, it is provided solely as a conceptual framework to assist investors
in conducting their own analysis and forming independent perspectives.

This report has been prepared exclusively for informational purposes and is based on data available as of the date specified. Due to evolving
market conditions, the information herein may become outdated. Charts and graphs are included for demonstration purposes only. While this
document incorporates data from sources deemed reliable, neither Zinqular nor the authors can ensure its accuracy or completeness. This
publication does not constitute investment, legal, tax, or professional advice, nor should it be solely relied upon when making decisions.

There is no guarantee that any investment strategy will yield success. Past market trends do not reliably predict future market behavior or
investment performance, which may vary significantly. Target allocations presented here are subject to change, and actual allocations may differ
materially. This publication does not constitute a recommendation, nor should it be considered an offer to buy or sell securities or adopt any
investment strategy.

This document contains forward-looking statements and projections related to future events, strategies, and market expectations. These
statements are based on prevailing market conditions as of the indicated date and are subject to change. There is no guarantee that any stated
objectives or outcomes will be realized, and actual results may vary significantly. Any discussion of financial market trends is based on available
data and may be superseded by subsequent developments. The cited indices assume dividend reinvestment but exclude fees, expenses, and
management oversight, and as such, should not be interpreted as investment recommendations.

Investors should carefully assess whether the strategies and themes discussed here align with their financial objectives and risk appetite.
Furthermore, currency exchange rate fluctuations can have a negative impact on investment value, pricing, and income.

Zinqular and the authors make no commitment to revise or update any forward-looking statements. This publication is provided without any
express or implied representation or warranty regarding its accuracy, completeness, or fairness. Neither Zinqular, the authors, nor any affiliated
party accepts liability for any reliance on the information contained herein. By accessing this document, the recipient acknowledges and agrees
to these terms.

All sourced data in this document are the sole property of their respective owners. The owners disclaim any express or implied warranties or
representations and assume no liability for the accuracy, reliability, or completeness of the information contained herein. Redistribution,
replication, or utilization of this data for the creation of indices, securities, or financial products is strictly prohibited. Furthermore, this report has
not been reviewed, certified, or authorized by MSCI, S&P Global, LSEG, Nikkei, PitchBook, or any other relevant data sources.

Zinqular Investment Partners
(Member of Zinqular Group)
Dronning Eufemias Gate 28
NO-0191 Oslo, Norway

+47 4654 5107
www.zinqular.com
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