Divergent Capitalisms and Cybernetic Futures: A Comparative Analysis of Private Equity,
Digital Governance, and Long-Term Economic Trajectories in Saudi Arabia and Japan
AICN (Vol-Il)

Divergent Capitalisms and
Cybernetic Futures: A
Comparative Analysis of Private
Equity, Digital Governance, and
Long-Term Economic
Trajectories in Saudi Arabia and
Japan
AICN (Vol-Il)

Dr. Syed Muntasir Mamun

Abstract

This paper presents a rigorous comparative analysis of Saudi Arabia’s Vision
2030 and Japan’s Society 5.0, exploring how two contrasting economic
models—one an emerging rentier state seeking rapid diversification, the other
a mature post-industrial democracy managing demographic
contraction—leverage private equity (PE), digital governance, and
"technicolour" creative industries to secure their futures. Employing a
theoretical framework of "Sovereign Creation" versus "Structural Retrofitting,"
the study examines the operational mechanics of the Public Investment Fund
(PIF) as a market-maker in Saudi Arabia against the backdrop of Japan’s
corporate governance reforms driving a "Great Unwinding" of conglomerate
assets. We analyze the trajectory of cybernetic governance, contrasting Saudi
Arabia’s centralized "Cognitive City" operating systems (e.g., NEOM) with
Japan’s "Agile Governance" model designed for resilience. The paper
projects trends in the "technicolour" economy—gaming, anime, and digital
assets—forecast to 2040, highlighting Saudi Arabia’s aggressive $38 billion
esports acquisition strategy versus Japan’s "Cool Japan" intellectual property
export targets of ¥20 ftrillion. Long-term macroeconomic scenarios
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(2040-2060) suggest a bifurcation: Japan transitioning to a capital-exporting,
high-IP rentier model to offset labor shortages, while Saudi Arabia races to
achieve a non-oil GDP crossover point before hydrocarbon demand peaks.

Keywords: Vision 2030, Society 5.0, Private Equity, Sovereign Wealth Funds,
Cybernetic Governance, Technicolour Economy, Corporate Governance,
Japan, Saudi Arabia.
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Executive Summary

The global economic landscape of the mid-21st century is being
fundamentally reshaped by two distinct yet converging models of
modernization: the mature, demographic-challenged reinvention of Japan and
the capital-abundant, rapid diversification of Saudi Arabia. This report
provides an exhaustive, multi-disciplinary comparative analysis of these two
nations, expanding significantly upon traditional academic frameworks to
include a dedicated, granular examination of global private equity (PE)
pathways, financial innovation, and cybernetic governance structures.

Our deep-dive analysis indicates that while Japan utilizes private equity and
digital transformation primarily as mechanisms for retrofitting a complex,
aging industrial base—unlocking trapped value through corporate governance
reform, shareholder activism, and automation—Saudi Arabia deploys these
same tools as greenfield instruments to construct entirely new economic
sectors and social operating systems from the ground up.

In the domain of private equity, Japan is experiencing a "golden age" of
buyouts and carve-outs driven by regulatory pressure on capital efficiency
and the necessity of business succession in an aging society. Conversely,
Saudi Arabia’s ecosystem is characterized by sovereign-led venture creation,
where the Public Investment Fund (PIF) acts as the primary market maker,
utilizing fund-of-funds structures to de-risk entry for global capital and localize
technological capabilities.

Technologically, the nations diverge philosophically. Japan’s "Society 5.0"
envisions a human-centric integration of cyber-physical systems to maintain
living standards amidst depopulation, emphasizing "agile governance" and
democratic multi-stakeholder feedback loops. In contrast, Saudi Arabia’s
"Cognitive Cities" (exemplified by NEOM) represent a technocratic paradigm
where artificial intelligence serves as the foundational infrastructure—a
"national operating system"—oprioritizing optimization, predictive service
delivery, and centralized data governance.

Long-term projections to 2040 and 2060 suggest that while Japan faces
inevitable GDP contraction pressures from demographic headwinds, its focus
on high-value intellectual property (IP), robotics, and green transformation
(GX) offers a pathway to sustained per capita prosperity. Saudi Arabia’s
trajectory hinges on the successful transmutation of oil wealth into a
self-sustaining non-oil economy, with massive investments in hydrogen,

Mamun, SM (2025).......coiiiiiii 3



Divergent Capitalisms and Cybernetic Futures: A Comparative Analysis of Private Equity,
Digital Governance, and Long-Term Economic Trajectories in Saudi Arabia and Japan
AICN (Vol-Il)

gaming, and biotech projected to yield a diversified, albeit state-centric,
economic structure.
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Prologue: Echoes of Empires Reborn

In the shimmering haze of a desert dawn, where the sun rises over dunes that
have whispered secrets to kings and nomads for millennia, a new empire
awakens. Not forged in the fires of conquest, but in the cold gleam of silicon
and sovereign gold. Saudi Arabia, once tethered to the black blood of the
earth—oil that fueled the world's machines and filled the coffers of a
monarchy—now dares to dream beyond the horizon. Vision 2030 is no mere
blueprint; it is a manifesto of metamorphosis, a bold alchemy transforming
petrodollars into pixels, hydrogen into hope, and vast wastelands into
cognitive citadels like NEOM, where cities think, predict, and serve their
inhabitants with the precision of a digital deity. Here, the Public Investment
Fund stands as the grand architect, wielding nearly a trillion dollars not as a
hoard, but as a hammer to reshape reality: esports arenas rising from the
sand, fintech ecosystems blooming in Riyadh's towers, and green energy
hubs challenging the very sun for supremacy. Yet, this offensive surge carries
the weight of urgency—a race against the inexorable decline of hydrocarbon
hegemony, where failure means not stagnation, but oblivion.

Across the vast Pacific, in the shadow of ancient cherry blossoms and neon-lit
metropolises, another empire endures. Japan, the phoenix of the 20th
century, risen from wartime ashes to industrial pinnacle, now confronts a
quieter apocalypse: the slow fade of its people. By 2040, its workforce will
dwindle by a fifth, a demographic winter where empty villages echo with the
ghosts of prosperity. But Japan does not yield; it adapts with the grace of a
samurai refining his blade. Society 5.0 emerges as the guiding philosophy—a
harmonious fusion of human ingenuity and cybernetic precision, where robots
tend the elderly, digital twins simulate urban resilience, and green
transformations (GX) propel a nation toward carbon-neutral mastery. Private
equity flows like a revitalizing river, unwinding the tangled keiretsu
conglomerates, unlocking hidden value through governance reforms and
activist fervor. The "Cool Japan" strategy exports not just anime and games,
but a cultural IP empire worth trillions, turning soft power into hard currency.
This is defensive mastery: retrofiting a mature machine to thrive in
contraction, where efficiency becomes the ultimate weapon against entropy.

These two archetypes—Saudi Arabia's audacious origination and Japan's
resilient optimization—converge in the crucible of the 21st century. One builds
from the ground up, deploying sovereign creation to invent futures
unburdened by legacy; the other retrofits structures honed over decades,
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leveraging structural unwinding to sustain excellence amid decline. Yet, both
grapple with the same forces: the rise of cybernetic governance, where Al
becomes the backbone of society; the "technicolour" economy of gaming and
digital assets, blending creativity with capital; and long-term trajectories
stretching to 2060, where Japan may evolve into a high-IP rentier state,
exporting innovation to offset its shrinking populace, while Saudi Arabia seeks
the elusive "crossover point" to a non-oil dominion.

This comparative odyssey delves into these divergent capitalisms, unraveling
the threads of private equity pathways, digital architectures, and sectoral
frontiers. It is a tale not just of nations, but of humanity's broader quest: to
harness technology and finance not as ends, but as bridges to enduring
prosperity. As the world watches, these experiments in adaptation may
illuminate paths for us all—or serve as cautionary beacons in the gathering
storm of global change.
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1. Introduction: Two Archetypes of
Adaptation in the 21st Century

The early 21st century presents a unique natural experiment in political
economy, juxtaposing two nations at opposite ends of the developmental and
demographic spectrum. On one side stands Japan, the archetype of a
mature, post-industrial democracy grappling with secular stagnation,
hyper-aging, and the inertia of success. On the other stands Saudi Arabia, the
archetype of a resource-rich rentier state attempting a rapid, state-directed
metamorphosis into a diversified knowledge economy. Both nations have
staked their futures on a high-stakes combination of financial engineering and
radical technological adoption, yet their starting points and strategic
imperatives could not be more distinct.

1.1 The Imperative of Transformation: Defense vs.
Offense

For Japan, the economic imperative is fundamentally defensive: how to
maintain social cohesion, infrastructure quality, and economic relevance as
the workforce shrinks by an estimated 20% by 2040. The nation faces a
demographic time bomb where the working-age population is projected to
plummet from 65 million in 2017 to roughly 52 million in 2040. The solution
has coalesced around "Society 5.0," a vision that seeks to dissolve the
boundaries between cyberspace and physical space to solve social problems,
and a "New Form of Capitalism" that emphasizes wage growth, corporate
dynamism, and the redistribution of corporate savings into the broader
economy. The Japanese strategy is one of managed contraction and
efficiency maximization—doing more with fewer people through the extensive
deployment of robotics, Al, and digital twins.

For Saudi Arabia, the imperative is offensive and existential: how to build a
post-oil future before the window of hydrocarbon dominance closes or the
demographic dividend of a "youth bulge" turns into a liability. Vision 2030
serves not merely as a diversification plan but as a "wholesale redefinition of
economic models, infrastructure, and society". The Kingdom aims to leverage
its $925 billion sovereign wealth fund, the Public Investment Fund (PIF), to
force-multiply domestic industries, turning the country into a global hub for
green energy, logistics, and artificial intelligence. Unlike Japan's focus on
maintaining equilibrium,  Saudi  Arabia's goal is accelerated
expansion—creating entirely new value chains where none existed before.
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1.2 The Financialization of State Strategy

Historically, both nations favored bank-centric financial systems and stable,
cross-shareholding corporate networks—the keiretsu in Japan and the family
merchant conglomerates in Saudi Arabia. These structures prioritized stability
and relationships over capital efficiency. However, the last decade has
witnessed a pivotal shift toward private equity (PE) and venture capital (VC)
as the preferred engines of structural change.

In Japan, PE is the battering ram breaking down inefficiencies in
conglomerate structures, driven by a government realization that
"cross-shareholdings" and "zombie companies" are drags on national
productivity. In Saudi Arabia, PE and VC are the "fertilizers" being spread
across the economic landscape to cultivate non-oil sectors like fintech,
gaming, and tourism. The Saudi state has effectively become the world's
largest venture capitalist, using its sovereign wealth to de-risk sectors that
private markets would otherwise deem too speculative.

This report explores these dynamics in four comprehensive parts: first, the
diverging pathways of global private equity and financial market maturity;
second, the contrasting philosophies of digital and cybernetic governance;
third, sector-specific deep dives into high-growth industries including
hydrogen, gaming, and robotics; and finally, macroeconomic projections
through 2060.

2. Private Equity and Financial
Architectures: Retrofitting vs. Greenfielding

The deployment of private capital in Japan and Saudi Arabia illustrates the
fundamental difference between restructuring an old economy and
constructing a new one. Both markets are attracting record levels of global
attention, but for fundamentally different reasons and through distinct
mechanisms.

2.1 Japan: The Great Unwinding and the Buyout Boom

Japan’s private equity market has matured into a premier destination for
global capital, driven by structural reforms that have forced corporate Japan
to prioritize capital efficiency over stability. This "Great Unwinding" of
cross-shareholdings is creating a unique window for value creation.

2.1.1 Structural Drivers: Governance Reform and the PBR
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Mandate

The primary catalyst for PE activity in Japan is the government’s relentless
push for corporate governance reform. The Tokyo Stock Exchange (TSE) has
explicitly requested companies to take "action to implement management that
is conscious of cost of capital and stock price," specifically targeting firms
trading below a price-to-book ratio (PBR) of 1.0x. This regulatory pressure
has dismantled the traditional resistance to divestitures. Boards are now
compelled to explain why they are holding onto underperforming assets or
hoarding cash, leading to a surge in carve-outs where conglomerates shed
non-core businesses to PE buyers.

Simultaneously, Japan faces a severe business succession crisis. With the
average age of business owners rising and a lack of familial successors,
many small and medium-sized enterprises (SMEs) are turning to PE funds for
business succession solutions. This "business succession" trade is expected
to drive domestic M&A for decades, as founders prefer selling to professional
management (PE) rather than closing down or selling to competitors.

2.1.2 Market Metrics and Deal Flow: A Record-Breaking Era

The quantitative data reflects this structural shift. In the first half of 2025
alone, Japanese M&A transactions reached a record high of 2,509 deals, a
7.1% increase year-on-year, with total deal volume hitting JPY 20.7
trillion—approximately double the volume of the previous year. Notable
transactions include Bain Capital’'s JPY 814.7 billion acquisition of Seven & i
Holdings’ superstore business and the privatization of Fujitec by EQT.

The market is also witnessing a dramatic rise in "going-private" transactions
(MBOs) as management teams seek to escape the glare of public markets
and increasingly vocal activist shareholders. Recent examples include the
privatization of Toshiba by a consortium led by Japan Industrial Partners and
the acquisition of JSR Corporation by the Japan Investment Corporation.
These deals signify a new era where public listing is no longer the ultimate
goal for Japanese corporations, and private ownership is recognized as a
valid structure for radical restructuring.

2.1.3 The Rise of Activism and Foreign Capital

Shareholder activism, once taboo in Japan’s consensus-driven culture, has hit
record highs. Investors are no longer passive; they are demanding higher
returns, share buybacks, and the unwinding of cross-shareholdings. This has
created a fertile environment for global PE giants like KKR, Carlyle, and
Blackstone, who view Japanese companies as "low-hanging fruit" due to their
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operational inefficiencies and undervalued real estate assets.

The legal framework continues to evolve to support this activity. New
"Guidelines for Corporate Takeovers" published in 2023 require boards to
give "sincere consideration" to bona fide takeover offers, effectively ending
the era where management could simply ignore unsolicited bids.
Furthermore, amendments to the Large Shareholding Reporting rules,
effective May 2026, will clarify joint-holder exemptions, making it easier for
institutional investors to collaborate without triggering onerous reporting
requirements.

#H# 2.2 Saudi Arabia: Sovereign Creation and the Venture Frontier In stark
contrast to Japan’s market-driven restructuring, Saudi Arabia’s private equity
landscape is a state-architected ecosystem designed to jumpstart entirely
new industries. It is a market of "Sovereign Venture," where the state acts as
the primary Limited Partner (LP) to catalyze the private sector.

2.2.1 The PIF as Market Maker and "Super-LP"

The Public Investment Fund (PIF) is the gravitational center of the Saudi
financial universe. With assets under management (AuM) growing by 19% to
$913 billion in 2024, the PIF does not just invest in markets; it creates them.
Through subsidiaries like Sanabil Investments and Jada Fund of Funds, the
PIF seeds the venture capital ecosystem, providing the liquidity necessary to
attract international General Partners (GPs).

This sovereign-led model has yielded rapid results. In H1 2025, Saudi Arabia
led the MENA region in venture capital activity, raising $860 million—a 116%
year-on-year increase. Unlike Japan, where PE targets established cash
flows and operational improvements, Saudi PE and VC are heavily skewed
toward growth equity in fintech, e-commerce, and enterprise software. The
strategy relies on a "fund of funds" mechanism: the government invests in
global VC firms on the condition that they open offices in Riyadh and deploy
capital into local startups, thereby importing sophisticated investment
practices.

2.2.2 Regulatory Overhaul and Foreign Access

To transform from a closed economy to a global investment hub, Saudi Arabia
has enacted sweeping legal reforms. The new Investment Law, effective in
2025, replaces the old foreign investment licensing process with a
streamlined registration system. It guarantees equal treatment for local and
foreign investors, protection against expropriation, and the freedom to transfer
funds. This moves the Kingdom away from a "negative list" approach (where
everything is forbidden unless permitted) to a more transparent, rules-based
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system.

Furthermore, the introduction of a "Civil Transactions Law" codifies contract
enforcement, addressing a long-standing concern for international investors
regarding the predictability of Sharia-based legal interpretations. This move is
critical for the PE industry, which relies on complex shareholder agreements,
leverage structures, and dispute resolution mechanisms.

2.2.3 The "Giga-Project™ as an Asset Class

A unique feature of the Saudi market is the "giga-project"—developments like
NEOM, Red Sea Global, and Qiddiya. These are not merely real estate
projects but integrated economic zones that seek private equity participation
at the asset and operating company levels. For instance, the NEOM Green
Hydrogen Company secured an $8.4 billion financial close, demonstrating
how infrastructure and industrial PE converge in the Kingdom. PE firms are
invited not just to buy companies, but to co-invest in the creation of utility
networks, logistics fleets, and digital infrastructure within these zones.

2.3 Comparative Pathway Analysis: Optimization vs.
Origination

The divergence in PE pathways is stark and instructive. Japan’s trajectory is
defined by the correction of past inefficiencies: breaking up
conglomerates, improving capital allocation, and consolidating fragmented
industries. It is a market of optimization, where value is generated by
removing friction and improving margins in existing businesses.

Saudi Arabia’s trajectory is defined by the creation of future capacities:
deploying oil capital to purchase technology, talent, and market share in
sectors where the Kingdom has no historical footprint. It is a market of
origination, where value is generated by establishing new revenue streams
and localizing supply chains.

Table 1: Comparative Private Equity Dynamics (2025-2030)

Feature

Japan (Restructuring Economy)

Saudi Arabia
Economy)

(Greenfield

Primary Driver

Corporate Governance Reform
& Demographics

Sovereign Mandate (Vision
2030)

Key Transaction Type

Carve-outs, Succession
Buyouts, P2P
(Public-to-Private)

Growth Equity, Venture Capital,
UV Infrastructure

Role of State

Regulator / Facilitator (METI
guidelines, TSE rules)

Primary Investor / Market
Maker (PIF, Jada, Sanabil)
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Feature

Japan (Restructuring Economy)

Saudi Arabia
Economy)

(Greenfield

Target Sectors

Manufacturing, Retalil,
Healthcare (Efficiency Plays)

Fintech, Gaming, Green Energy|
(Expansion Plays)

Foreign PE Role

Activist / Operational Improver /
Consolidator

Strategic Partner / Tech
[Transfer Conduit / Co-investor

Exit Environment

Mature [IPO market, active

Emerging IPO market (Nomu),

secondary buyouts

reliance on strategic sales

3. Cybernetic Transformations and Digital
Governance

As both nations race toward a digital future, their approaches to governance
reveal deep philosophical differences regarding the relationship between the
state, the citizen, and technology. This section utilizes a cybernetic
lens—focusing on feedback loops, control systems, and information flow—to
analyze their respective digital strategies. Cybernetics, the study of control
and communication in animals and machines, offers a powerful framework for
understanding how these societies attempt to regulate themselves through
data.

3.1 Japan: Society 5.0 and the Cybernetic Loop of
Resilience

Japan’s concept of "Society 5.0" posits a "super-smart society" where
cyberspace and physical space are highly integrated to solve social issues. It
follows the hunter-gatherer (1.0), agricultural (2.0), industrial (3.0), and
information (4.0) societies.

3.1.1 Cyber-Physical Feedback Loops for Social Stability

In the Japanese model, the cybernetic feedback loop is designed to alleviate
the burden on human labor and maintain social equilibrium. Sensors in
physical space (the "real world") accumulate massive amounts of data, which
is analyzed by Al in cyberspace. The results are then fed back to humans in
physical space via robotics, augmented reality, or optimized services.

This system is explicitly "human-centric," aiming to enhance well-being rather
than merely maximize industrial throughput. For example, the "Digital Garden
City Nation" initiative aims to use digital twins and remote services to
revitalize rural areas. By establishing satellite offices and digital infrastructure,
the government hopes to reverse the flow of people to Tokyo. The cybernetic
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goal here is homeostasis: maintaining the health of the social organism
despite the stressor of depopulation. The "Digital Garden City" concept relies
on optical fiber coverage reaching 99.9% by 2027 and 5G coverage hitting
99% by 2030, creating a ubiquitous nervous system for the country.

3.1.2 Agile Governance: The Multi-Stakeholder Control System

To manage this complex system, the Japanese government has adopted an
"Agile Governance" framework. Recognizing that rigid laws cannot keep pace
with technological change (the "pacing problem"), this model shifts from
rule-based to goal-based regulation. It relies on continuous
"Plan-Do-Check-Act" (PDCA) cycles involving multi-stakeholder
feedback—government, business, and civil society.

This approach reflects a democratic cybernetic model: the system
self-corrects based on decentralized feedback from diverse societal actors.
The "Governance Guidelines for Implementation of Al Principles" serve as a
soft-law instrument, encouraging corporate self-regulation and transparency
rather than top-down mandates. This decentralized governance structure is
designed to foster trust and acceptance of Al, viewing the technology as a
partner in solving problems like aging (e.g., nursing robots) rather than a tool
of control.

3.2 Saudi Arabia: NEOM and the Cognitive City Paradigm

Saudi Arabia’s digital vision, epitomized by the NEOM giga-project,
transcends the traditional "smart city" concept to propose the "Cognitive City."
This represents a fundamental shift in the cybernetic structure of urban life.

3.2.1 The City as an Operating System (NEOS)

NEOM is designed with a proprietary "Cognitive City Operating System"
(NEOS) that acts as a centralized brain for the urban environment. Unlike
traditional smart cities that optimize silos (traffic, water, energy)
independently, the Cognitive City integrates data from all domains into a
unified data lake. This allows for "predictive intelligence"—the city anticipates
user needs before they are expressed.

In cybernetic terms, this is a system of "positive feedback loops" designed for
hyper-efficiency and anticipation. The city aims to collect 95% of available
data (compared to roughly 1% in current smart cities) to continuously refine
its predictive models. This implies a level of surveillance and data
centralization that is structurally distinct from Japan's model. The "NEOS"
acts as the primary governance interface; the rules of the city are encoded
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into the software, executing smart contracts for services, utilities, and even
logistics automatically.

3.2.2 Technocratic Centralization vs. Personal Agency

The governance model here is technocratic and streamlined. While Japan
seeks to empower the human within the loop through agile updates and
consensus, Saudi Arabia’s model often seeks to remove the human from the
loop to bypass legacy inefficiencies. The "Cognitive City" leverages Al agents
to orchestrate workflows—aligning traffic with transit demand, matching
micro-grid supply to usage, and automating government services.

This "build the rails first" approach prioritizes speed and optimization. The
Saudi Data and Artificial Intelligence Authority (SDAIA) and the National
Information Center (NIC) centralize data governance, treating national
datasets as strategic assets. The governance philosophy is one of embedded
capability: building a national operating system where Al is the default mode
of interaction between the state and the citizen.

3.3 Comparative Cybernetics: Resilience vs.
Optimization

The contrast is one of Resilience vs. Optimization.

e Japan (Resilience): Uses cybernetics to create redundancy and
support for a fragile biological population. The system is designed to
absorb shocks (aging, natural disasters) and maintain equilibrium. It
values consensus and gradual adaptation (Agile Governance).

e Saudi Arabia (Optimization): Uses cybernetics to maximize
throughput and economic output. The system is designed to accelerate
development and leapfrog intermediate stages of industrialization. It
values speed, efficiency, and centralized execution (Cognitive
Operating Systems).

4. High-Growth Frontiers and Sector
Trajectories (2025-2040)

The interplay of private capital and digital strategy manifests most clearly in
specific high-growth sectors. We project the following trends through 2040,
highlighting how each nation leverages its unique strengths.

4.1 Green Transformation (GX) and the Hydrogen
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Economy: The Molecule vs. The Machine

Both nations view hydrogen as a critical energy vector, but they occupy
opposite and complementary ends of the global value chain.

Saudi Arabia (The Producer): The Kingdom aims to be the world’s
lowest-cost producer of green hydrogen. The flagship project is the
Helios Green Fuels plant in NEOM, an $8.4 billion venture involving
ACWA Power and Air Products. Helios is set to produce 650 tons of
green hydrogen daily by 2026, powered by 4 GW of solar and wind
energy. By 2030, Saudi Arabia targets producing 4 million tons of clean
hydrogen annually. The strategic logic is to "tokenize" its renewable
energy potential—sun and wind—into exportable molecules (green
ammonia), effectively replacing oil rents with hydrogen rents.

Japan (The Consumer/Technologist): Japan’'s Green Transformation
(GX) plan involves raising JPY 150 trillion (~$1 trillion) over a decade to
transition its industry away from fossil fuels. Japan is positioning itself
as the primary buyer and technology provider for the global hydrogen
economy. Japanese firms like Kawasaki Heavy Industries and
Mitsubishi Heavy Industries are developing the critical maritime
transport technologies (LH2 carriers) and hydrogen-firing turbines
required to utilize the fuel Saudi Arabia produces. Japan aims to reach
3 million tons of hydrogen demand by 2030 and 20 million tons by
2050.

Projection: By 2035, a symbiotic "Hydrogen Axis" will likely emerge.
Saudi Arabia will dominate upstream production and export, while
Japan will dominate the midstream (transport) and downstream
(utilization) technologies. Japan faces the risk of high energy costs if
hydrogen pricing does not fall as predicted, whereas Saudi Arabia can
pivot its renewable capacity to domestic desalination or green steel
production (using the hydrogen locally) if export markets lag.

4.2 Gaming and Esports: Cultural Power vs. State
Strategy

Saudi Arabia: The Kingdom has identified gaming as a key pillar of
GDP diversification, aiming for the sector to contribute $13.3 billion
(SAR 50 billion) to GDP and create 39,000 jobs by 2030. The strategy
is aggressive, capital-intensive acquisition. The Savvy Games Group
(PIF-backed) has acquired global operators like ESL and FACEIT to
corner the market on esports infrastructure. The goal is to make Riyadh
a global hub, hosting events like the Esports World Cup. This is "soft
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power" purchased with hard currency to engage a youth demographic
where 70% are under 35.

Japan: Japan remains a cultural superpower with organic, globally
resonant IP (Nintendo, Sony, Anime, Manga). The "New Cool Japan
Strategy” (2024) aims to revitalize this sector by promoting exports and
protecting IP, targeting a 20 ftrillion yen overseas content market by
2033. Unlike Saudi Arabia’s state-led infrastructure play, Japan’s
challenge is to digitally modernize its legacy studios and better
monetize its fandoms globally through digital goods and metaverse
integrations. The strategy emphasizes "no interference" in creative
content, prioritizing creator freedom.

Projection: Saudi Arabia will likely dominate the infrastructure and
event hosting of global esports, while Japan will continue to dominate
the content creation and IP ownership. A convergence is probable, with
Saudi capital funding Japanese IP development to fill its tournament
pipelines.

4.3 Robotics and Automation: Demographic Necessity
vs. Industrial Ambition

Japan: The industrial robotics market is projected to reach $5.2 billion
by 2030, growing at a CAGR of 7.4%. The focus is shifting from factory
automation to "service robots"—nursing care assistants, autonomous
logistics bots, and avatar robots—to address the acute labor shortage.
The government’s "Moonshot Goal 3" targets the realization of Al
robots that autonomously co-evolve with humans by 2050. This is a
domestic-demand driven market where the robot is a necessary
surrogate for the missing worker.

Saudi Arabia: The robotics market is nascent but growing rapidly
(%450 million currently), driven by the need to automate the new
giga-projects and the oil/gas sector. The market is supply-driven by
government procurement. The strategy relies on importing technology
and setting up joint ventures to localize manufacturing (e.g., with
SoftBank or other partners). Robotics in KSA is about industrial
efficiency and safety in hazardous environments (oil rigs), as well as
futuristic service delivery in NEOM.

Projection: Japan will remain the innovator and exporter of high-end
robotics hardware and integration systems. Saudi Arabia will become a
major adopter and testbed for large-scale field robotics (e.g.,
autonomous construction fleets for The Line, surveillance drones),
potentially becoming a key export market for Japanese manufacturers.
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4.4 Biotech and Regenerative Medicine

e Japan: As a world leader in iPS cell technology (pioneered by Nobel
laureate Shinya Yamanaka), Japan is moving toward the
industrialization of regenerative medicine. The market is projected to
reach over $3 billion by 2030. Government initiatives (via AMED) focus
on clinical applications for aging-related diseases like macular
degeneration and Parkinson's. The regulatory framework allows for
conditional approval of regenerative products, speeding up
time-to-market.

e Saudi Arabia: The focus is on "Healthspan" and "Healthech" as part of
its quality of life goals. The Hevolution Foundation represents a
massive deployment of capital ($1 billion/year) into longevity research
and geroscience. While lacking Japan’s deep bench of basic research,
Saudi Arabia offers a deregulated environment for clinical trials and
massive genetic data collection (e.g., the Saudi Genome Program).

e Projection: Japan will lead in cellular therapies and scientific discovery.
Saudi Arabia will attempt to lead in translational funding and
population-scale genomic analytics, potentially funding Japanese
research labs to conduct trials in the Kingdom.

5. Financial Innovation: Tokenization and
Fintech Trajectories

The modernization of financial "plumbing" is critical for both nations to
achieve their respective goals of capital efficiency and diversification.

5.1 Asset Tokenization and Real Estate

Saudi Arabia has taken a global lead in state-backed real estate tokenization.
The Real Estate General Authority (REGA) has launched a national
infrastructure for property tokenization, aiming to fractionalize ownership of its
massive real estate developments. This system integrates blockchain-based
title management with the national registry, effectively creating a
"registry-as-truth" model. This innovation solves a critical liquidity problem:
how to fund $1 trillion+ in giga-projects without tapping out sovereign reserves
or relying solely on traditional debt. By tokenizing assets like The Line or Red
Sea resorts, KSA can attract retail and foreign capital into specific,
fractionalized real estate assets.

Japan’s tokenization market is driven by the private sector, specifically
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through "Security Token Offerings" (STOs) for real estate and infrastructure.
Led by firms like Kenedix and Mitsui, the market for real estate security
tokens is expected to reach JPY 2.5 trillion by 2030. While Japan has a
robust legal framework (amendments to the Financial Instruments and
Exchange Act), Saudi Arabia’s centralized approach allows for faster systemic
implementation across the entire national land registry.

5.2 Fintech and Digital Currency

e Saudi Arabia: The Kingdom's Fintech Strategy aims for 525 fintech
companies by 2030, contributing $13.3 billion to GDP. The focus is on
Open Banking and digital payments to achieve a 70% cashless
society—a target nearly achieved ahead of schedule. The Saudi
Central Bank (SAMA) operates a highly active "regulatory sandbox"
that allows startups to test solutions. The population's high digital
literacy and youth facilitate rapid adoption of digital wallets and "Buy
Now Pay Later" (BNPL) schemes.

e Japan: Japan is cautiously piloting a Digital Yen (CBDC) to maintain
monetary sovereignty and improve payment efficiency in a cash-heavy
society. However, the existing banking infrastructure creates inertia.
The private sector is leading with stablecoins and interoperable
payment platforms (like "Project Pax"). Japan's challenge is overcoming
the "Galapagos effect" in payments, whereas Saudi Arabia is building a
digital-first financial ecosystem from scratch.

6. Long-Term Economic  Scenarios
(2040-2060)

Projecting further out, the divergence between demographic destiny and
strategic will becomes the defining narrative of the mid-century global
economy.

6.1 Japan: The Struggle for Stabilization and
"Shrinkanomics"

By 2060, Japan’s population is projected to shrink significantly, exerting a
continuous drag on aggregate GDP growth. The OECD projects Japan’s trend
growth to stabilize at around 0.5% - 1.0% annually, constrained by labor
supply contraction. Consequently, Japan’s share of global GDP is projected to
shrink from ~7% in 2011 to ~3% by 2060.
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However, "Shrinkanomics" may not be a catastrophe. If Society 5.0 succeeds
in automating services and manufacturing, Japan could pioneer a
"steady-state" high-tech economy where GDP per capita remains high. The
nation would transform into a "Capital & IP Powerhouse"—living off the
returns of its massive net external assets and intellectual property royalties
rather than domestic production. The existential risk is fiscal collapse if social
security costs overwhelm the shrinking tax base before productivity gains
from Al and robotics fully materialize.

6.2 Saudi Arabia: The Race Against Time and the
Cross-Over Point

Saudi Arabia’s GDP is forecast to grow robustly through 2030 (3-4% real
GDP growth), driven by massive public investment. The OECD projects that
Saudi Arabia could be one of the few G20 emerging markets to maintain a
positive labor input contribution to growth through 2060, thanks to a youthful
demographic profile and significantly increased female labor participation.
The critical variable for KSA is the Non-Oil GDP Cross-Over Point—the date
when non-oil exports cover the nation's import bill. Current IMF data shows
non-oil growth outpacing oil growth (4.2% vs contraction in oil), but the fiscal
breakeven oil price remains high ($80-$96/barrel depending on estimates)
due to giga-project spending. By 2050, if the hydrogen, tourism, and logistics
bets pay off, Saudi Arabia could resemble a "Gulf Singapore"—a central node
connecting Africa, Europe, and Asia. If they fail, the Kingdom risks a return to
rentier stagnation or fiscal crisis in a post-oil world.

6.3 Global Geoeconomic Shifts

By 2060, the global economic center of gravity will have shifted decisively to
Asia. China and India will dominate in sheer scale. Japan’s role will evolve
from a manufacturing giant to a specialized provider of advanced technology
and capital. Saudi Arabia aims to position itself as the essential energy and
logistics bridge between the rising East and the consuming West. The
interaction between these two—Japan providing the technology for Saudi
Arabia's energy transition, and Saudi Arabia providing the energy and capital
for Japan's survival—will be a defining axis of the 21st-century economy.

7. Conclusion: Divergent Convergences

The comparison of Saudi Arabia and Japan reveals two nations moving in
opposite directions to arrive at the same destination: a sustainable,

Mamun, SM (2025).......ccoiiiiiiii 21



Divergent Capitalisms and Cybernetic Futures: A Comparative Analysis of Private Equity,
Digital Governance, and Long-Term Economic Trajectories in Saudi Arabia and Japan

AICN (Vol-Il)

technology-driven future.

e Japan is moving from complexity to simplicity—using digital tools to
streamline a convoluted industrial society and manage demographic
contraction. Its path is one of managed evolution, relying on the
private sector, rule of law, and incremental reform to maintain quality of

life.

e Saudi Arabia is moving from simplicity to complexity—using digital
tools to diversify a monolithic oil economy into a multifaceted
ecosystem. Its path is one of forced revolution, relying on sovereign
wealth, centralized planning, and "big bang" project launches to create

a new society.

For the global private equity industry and strategic investors, this presents a
bifurcation of opportunity. Japan offers the "beta" of corporate restructuring,
value unlocking, and stable yield in a rule-of-law environment. Saudi Arabia
offers the "alpha" of high-risk, high-reward nation-building, where the state
effectively guarantees the downside for strategic partners who align with its
Vision 2030. The "smart money" of the next two decades will likely be found in
the corridors connecting Tokyo and Riyadh—where Japanese technology
meets Saudi capital to build the infrastructure of the post-carbon world.

Key Data Summary Tables

Table 1: Strategic Tech Targets (2030)

Sector Japan Target Saudi Arabia Target

Hydrogen BM tons demand / Tech@M tons production / Exporter
provider

Gaming 20T Yen Export (Content)

13.3B GDP / 30 Global
Games

Semiconductors

Revitalize via Rapidus (2nm|Attraction of foreign fabs (Alat)

5.2B Market
ervice Focus

chips)

Al/Data Agile Governance /National Operating System /
Human-centric Data-centric

Robotics /" Nursing &|$450M+ / Industrial &

Infrastructure Focus

Table 2: Long-Term Economic Indicators & Projections

(Stagnation/Stability)

Indicator LJapan (2040/2060 Proj.) Saudi Arabia (2040/2060 Proj.)
Working Pop. -20% decline by 2040 vs 2017
GDP Growth Trend ~0.5% - 1.0%[~3-4% (Diversification Driven)

Key Export

High-Tech Goods / IP / Capital

Hydrogen / Chems / Tourism /
Logistics
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Indicator LJapan (2040/2060 Proj.) Saudi Arabia (2040/2060 Proj.)
Energy Mix 36-38% Renewable (2030) 50% Renewable (2030)
Digital Model Society 5.0 (Resilience) Cognitive Cities (Optimization)
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Epilogue: Horizons of Hybrid Destinies

As the sun sets on the fiscal year 2025, casting long shadows over the
Arabian Peninsula and the Japanese archipelago, the grand experiments of
Saudi Arabia and Japan stand at a pivotal crossroads. Vision 2030 and
Society 5.0, once visionary blueprints sketched in boardrooms and policy
halls, have evolved into living tapestries—woven with threads of triumph,
tribulation, and unyielding transformation. In Riyadh's gleaming skyscrapers
and Tokyo's bustling innovation hubs, the echoes of empires reborn
reverberate not as distant memories, but as harbingers of a multipolar world
where capital, technology, and human resilience converge to redefine
sovereignty. Yet, as we reflect on these parallel paths, one offensive and
audacious, the other defensive and deliberate, a profound question emerges:
In the face of global entropy—demographic shifts, climate imperatives, and
digital disruptions—can these models not only endure but inspire a new
paradigm for human progress?

Saudi Arabia's journey, propelled by the relentless engine of the Public
Investment Fund (PIF), has been nothing short of a seismic reimagining. With
assets surging toward the trillion-dollar mark by the close of 2025, the PIF has
unveiled strategies that transcend mere diversification; they embody a
sovereign renaissance. From the sun-baked expanses of NEOM, where
cognitive cities now pulse with Al-driven infrastructure, anticipating residents'
needs through predictive algorithms and sustainable ecosystems, to the
hydrogen horizons of the $8.4 billion project nearing completion, the Kingdom
has staked its claim on the green energy frontier. This is origination in its
purest form: deploying petrowealth to seed entirely new sectors, like the
National Gaming and Esports Strategy, which has transformed Riyadh into a
global nexus for digital entertainment, attracting billions in venture capital and
fostering a "technicolour" economy where virtual realms generate real-world
revenue. Fintech, too, has flourished under the FinTech Strategy, with
tokenized real estate platforms launching national infrastructure that
tokenizes assets worth trillions, democratizing investment while navigating the
complexities of Sharia-compliant innovation.

Yet, this bold offensive is not without its perils. The Implementing Regulations
of the Investment Law, issued in recent months, have streamlined foreign
infows, but whispers of overreach linger—dependencies on global
partnerships, volatile commodity swings, and the human cost of rapid
urbanization. As the IMF's 2025 Article IV Mission concludes, Saudi Arabia's
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economic transformation has driven robust growth, but sustaining it demands
vigilance against inflation, workforce upskilling, and geopolitical headwinds.
The crossover point, that elusive threshold where non-oil sectors eclipse
hydrocarbons, draws nearer, yet it tests the monarchy's resolve. In this
crucible, private equity and venture capital trends reshape the landscape, with
funds eyeing mega-projects like NEOM's cognitive hubs, where PwC's vision
of a "cognitive city operating system" becomes reality, blending human
cognition with machine intelligence to optimize everything from traffic flows to
energy grids.

In contrast, Japan's odyssey through Society 5.0 unfolds as a masterclass in
optimization—a resilient retrofit of a mature economy bracing against the
inexorable tide of contraction. With the workforce projected to shrink by 20%
by 2040, as forewarned by the World Economic Forum, Japan has turned
inward, leveraging digital architectures like the Digital Garden City Nation to
revitalize rural heartlands. Project PLATEAU's digital twins simulate urban
futures, while the Comprehensive Strategy for DIGIDEN integrates Al into
daily life, from regenerative medicine markets poised for 2030 breakthroughs
to industrial robotics sectors expanding at a clip, as detailed in Grand View
Research outlooks. Governance reforms, championed by Pzena Investment
Management insights, have unwound entrenched conglomerates, inviting
private equity firms to accelerate deals and unlock value through activist
stewardship.

The Green Transformation (GX) plan, outlined in Robeco's analyses, boosts
smart energy investments, guiding Japan toward carbon-neutrality by 2050,
with machine tools and hydrogen tech at the fore. Culturally, the reboot of
Cool Japan propels anime and gaming IPs globally, as per Outlook Respawn,
turning soft power into a trillion-yen rentier stream. Yet, this defensive posture
grapples with inertia: aging infrastructure, bureaucratic hurdles, and the
shadow of long-term simulations to 2060, where Nippon.com envisions a
"Global Japan" exporting innovation to offset demographic decline. The Bank
of Japan's explorations into Central Bank Digital Currencies (CBDCs), amid
global progress noted by e-axes, signal a cautious embrace of fintech,
balancing tradition with disruption.

These divergent capitalisms—Saudi's creation ex nihilo and Japan's structural
unwinding—reveal profound synergies and stark contrasts. Both harness
cybernetic governance: Saudi through NEOM's leading cognitive cities, Japan
via Society 5.0's human-cyber fusion. Sectoral frontiers overlap in robotics,
where Ken Research forecasts KSA's market boom mirrors Japan's Grand
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View dominance; in hydrogen, where Mr. Sustainability's marine perspective
on Saudi ambitions echoes Japan's GX-driven smart energy. Private equity
pathways converge, with Chambers' guides highlighting Japan's accelerating
deals alongside Saudi's Z&Co trends, fueled by Wamda's $4 trillion Middle
Eastern asset strength.

Looking ahead, to 2030 and beyond, these models portend hybrid destinies.
Saudi Arabia may achieve its Al Vision 2030, as Beam Al posits, becoming a
radical force in global tech, while Japan solidifies as a high-IP powerhouse,
per JEF's entertainment reboot. Yet, risks abound: for Saudi, the hubris of
overextension; for Japan, the paralysis of perfectionism. In a world of OECD's
2060 visions, where long-term growth hinges on adaptability, these nations
offer blueprints for others—from emerging markets emulating PIF's sovereign
funds to advanced economies adopting GX's sustainability ethos.

Ultimately, this comparative saga transcends borders; it is a mirror to
humanity's collective fate. As Chandler Institute's Governance for Society 5.0
reminds us, effective stewardship in a digital age demands not just
technology, but ethical foresight. Will these empires inspire a global synthesis,
where origination meets optimization in harmonious progress? Or will they
fracture under the weight of their ambitions? As 2025 fades into history, the
answers lie not in policy papers, but in the lived realities of their peoples—the
innovators in Tokyo labs, the dreamers in Riyadh incubators, all forging paths
through uncertainty. In this gathering dawn of a new era, may their lessons
illuminate not cautionary tales, but beacons of bold, enduring reinvention,
guiding us toward horizons where empires do not rise and fall, but evolve
eternally.
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