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Glossary

✓ Generative AI: AI (and its core models/systems) primarily intended to generate content such as text, images, audio, 

and video. As a development approach, it leverages deep learning—particularly foundation models—which existed 

prior to the advent of generative AI.

✓ Foundation Models: Models that acquire general-purpose capabilities through training on large-scale data (primarily 

text) and are designed on the premise of being repurposed (applied) across a wide range of tasks. The stage of 

acquiring general-purpose capabilities is referred to as "pre-training," and the model at the point pre-training has 

been completed is referred to as the "base model."

✓ Specific Models: Models optimized through additional training of a base model for a specific domain (e.g., healthcare, 

finance, education) or task (e.g., classification, decision support, drafting, summarization, analysis).

✓ Sovereign AI: A state or concept in which a nation independently develops, operates, and manages the core 

elements of AI (e.g., compute resources, data, models) without relying on other countries or external organizations.

✓ Agentic AI: AI that autonomously makes decisions and takes actions to achieve goals on behalf of organizations or 

individuals.

✓ Physical AI: A design and development approach for integrating AI systems with physical devices (e.g., robots, 

vehicles, equipment, factory facilities) so that they function in the real world.

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

GlossaryAI
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Envisioned landscape of the AI domain in 2040

2

Highlights

Envisioned landscape for Japan's future in the AI domain

✓ Establishing a technology base through the construction of Sovereign AI and deploying it across socioeconomic challenge domains 
such as healthcare to curb expenditures

✓ Although investment on the scale of several JPYT will be required, expenditure containment of over approx. JPYT10 is expected
through addressing socioeconomic challenges. Indirect economic effects are also anticipated through embedding AI into autonomous
driving and exporting AI systems overseas

Japan's strengths

✓ The depth of data accumulated primarily in the 

manufacturing sector, a core strength of Japan, 

constitutes a competitive advantage in AI development 

and deployment

Strategy for Japanese industry

✓ Aiming to establish a technology base through the 

construction of Sovereign AI via public-private 

partnerships

✓ Creating use cases expected to 

generate recoverable outcomes in 

order to secure the financial resources 

required for the construction of 

Sovereign AI

Strategies

Japan's challenges
✓ In addition to compute resources, data technology 

infrastructure as well as specialized talent and skills are 
in short supply

✓ Weaknesses in the technology base drive an expansion 
of the digital deficit

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

AI: Pursuing performance improvement through scaling of data, models, and compute resources, and 
advancing the automation of society and the economy

Current situation

✓ Realizing capabilities surpassing humans in virtually all tasks, 

premised on the scaling of data, models, and compute 

resources

✓ Embedded into society and the economy as a key technology, 

becoming the infrastructure of socioeconomic activities

✓ The U.S. and China are leading in the competition for AI 
development and deployment, backed by large-scale 
availability of compute resources and a deep pool of talent 
producing cutting-edge research outcomes

✓ Establishing and maintaining competitive advantage 
requires large-scale investment in compute resources and 
talent acquisition

Vision for society in 2040 shaped by AI

AI
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Strategic investment via public-private partnerships envisioned to strengthen competitiveness in the AI era

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

◼ Background and Issues

― With the advent of generative AI, AI is evolving into a general-purpose technology capable of handling a wide range of cognitive

tasks such as decision-making, drafting, and analysis. By 2040, AI is expected to handle a wide range of cognitive tasks and 

become a key technology forming the foundation of economic and national security.

― Meanwhile, the U.S. and China are leading in cutting-edge AI development, backed by compute resources, talent, and capital. If 

domestic AI development does not advance, technological and economic competitiveness will decline and the digital deficit risks 

expanding further over the medium-to-long term. In addition to the economic perspective, given that AI underpins economic security 

and national security, excessive reliance on foreign sources is also an issue.

◼ Key Points

― With AI expected to become a key technology, domestic AI development has emerged as a focal point, both from the perspective of 

the economic risk that the digital deficit could expand to as much as approx. JPYT36 by 2040 and from a security standpoint. In the 

current AI development race, the U.S. and China—possessing large-scale compute resources and top-tier talent—are leading, while 

Japan lags behind. On the other hand, Japan possesses data potential underpinned by a robust industrial base centered on 

manufacturing, as well as strengths such as friendly relations and industrial collaboration platforms with ASEAN that can be 

leveraged in the future overseas deployment of AI.

― To maximize these strengths and maintain and reinforce national interest and industrial competitiveness, the key lies in realizing 

"Sovereign AI"—a state in which the nation independently develops and operates the core elements of AI such as compute 

resources, data, and models. Public-private partnerships serve as the course of action for realizing "Sovereign AI," with the following 

role-sharing envisioned: (1) the public sector leads the development of base models providing general-purpose capabilities and their 

application to highly public use cases such as resolving social issues; and (2) the private sector applies base models to industrial 

use cases to strengthen industrial competitiveness.

― Regarding Japan's AI strategy, the government is also promoting various measures as one of the 17 strategic fields. While aligned 

with the government's policy direction, this report focuses on (1) clarifying the role-sharing between the public and private sectors, 

and (2) designing a recovery logic for upfront investments, with reference to the concept of GX Economy Transition Bonds.

― The cumulative investment scale for 2026–2040 is estimated at approx. JPYT2.8–4.8, yet investment recovery is considered 

feasible through outcome design that emphasizes direct impacts on expenditures such as social security cost containment. From the 

perspective of economic and national security in the AI Era, resolving social issues and strengthening industrial competitiveness are 

anticipated through strategic investment in "Sovereign AI" via public-private partnerships.

SummaryAI
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Mainstream AI development is scaling based on transformer

◼ Artificial intelligence (AI), a technology that emulates human intellectual activity, currently relies primarily on an approach called machine 

learning, which uses data and compute resources to "have machines learn how to solve tasks."

― Since the method known as "Transformer" was proposed in 2017, the trend has been to pursue performance improvement by 

scaling data, models, and compute resources based on this method. In addition, by tuning for specific use cases, various tasks can 

be solved.

Overview of AI: key technologies and lifecycle Trends in AI model compute volume before and after transformer

Note:   FLOPs stands for Floating Point Operations and indicates the compute volume 

required for AI model training.

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on Epoch 

AI, ‘Data on AI Models’. Published online at epoch.ai. Retrieved from 

'https://epoch.ai/data/ai-models' [online resource].

AI

Before transformer After transformer

(FLOPs)

FLOPs per model

 1.8E+20

FLOPs per model

5.5E+24x30,000

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

Using large-scale data and 

compute resources to enable AI to 

acquire general-purpose 

intelligence (base model)

1
Using a base model to enable AI 

to acquire specialized intelligence 

tailored to specific use cases 

(specific model)

2
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Abundant GPUs

Inference

Data specialized 

for specific fields, 

domains, and 

tasks

User-provided 

instruction data 

(prompts)

Abundant energy

1 2

Overview of Promising Domains
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https://epoch.ai/data/ai-models
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AI is rapidly transitioning to practical deployment and is expected to impact society and the economy through 
automation of cognitive tasks
◼ Following Transformer, "generative AI" emerged, capable of sophisticated recognition and generation of text, images, and more. 

Research and development has been led by high-tech companies represented by OpenAI in the U.S., and AI is now capable of handling 
complex tasks.

― Although technological challenges remain, by 2040 the emergence of strong AI (AGI) surpassing humans in virtually all tasks is 
anticipated. Going forward, automation of cognitive tasks such as decision-making, drafting, and analysis is expected to impact 
society and the economy.

Overview of AI: history and outlook

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

AI

Technological 

innovation

Transformer

Self-supervised learning

Chain-of-Thought reasoning 

Reinforcement learning
Strong AI (AGI)

Past

(2010–)
Present

Long-term

(–2040)

Challenges in 

AI 

development

• Increase in compute 

resources required

• Depletion of training data

• Volume of hallucinations

• Increase in inference 

costs

• Qualitative nature of 

hallucinations

• Continuous occurrence of 

large-scale training and 

inference costs

• Improvement of natural-

language processing 

capabilities through 

scaling of pre-training

• Establishment of logical 

reasoning capabilities 

through improved 

inference

• Reduction of hallucinations

• Large-scale training and 
inference based on the 
foundation model paradigm 
are the premise, though 
alternative approaches are 
also possible

Model 

evolution 

through 

innovation

Improvement of post-training 

such as reinforcement learning

Medium-term

(–2030)

• Increase in inference 
costs

• Understanding the 
underlying mechanisms 
of hallucinations

• Establishment of Agentic 

AI

• Verification of 

hallucinations

• Awareness and social 

acceptance of generative 

AI rose, leading to rapid 

democratization

• Handling of complex 

tasks became possible, 

with use cases expanding

• Surpasses humans in 

virtually all cognitive tasks

Impact on 

society

• Autonomous operation 

over long durations (e.g., 

24 hours) becomes 

possible

Overview of Promising Domains
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AI will become a key technology toward 2040, functioning as the foundation of economic and national security

◼ By 2040, with AI expected to handle a wide range of cognitive tasks, AI is positioned as a key technology supporting decision-making in 

socioeconomic activities and is anticipated to form the foundation of economic security and national security.

◼ In a vision of society where AI becomes a socioeconomically indispensable technology, establishing in-house capabilities for the core 

elements of AI, such as compute resources, models, and data, is critical.

AI

G

National 

strategy

Economic 

security

Health 

security

National 

security

Real-world impact expected alongside improvement in AI 

performance

The need to establish strategic autonomy and indispensability with a 

view to the vision of society in 2040

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

Alongside the improvement of general-purpose intelligence, AI is 

becoming a socioeconomically indispensable technology through 

the acquisition of autonomy and advancement in understanding 

and acting on the physical world

Strategic autonomy Strategic indispensability

• From the perspective of security 

and prevention of national wealth 

outflow, in-house capabilities are 

required for compute resources 

and models, avoiding excessive 

dependence on other countries

• Establishing capabilities to 

develop the AI technology stack 

and create use cases, and 

building advantages that can also 

appeal to other countries and 

regions, are required

Improvement of general-purpose intelligence

Acquisition of autonomy 

(Agentic AI)

Advancement in 

understanding and acting 

on the physical world 

through multimodal 

capabilities

Deep integration into socioeconomic 

activities

Capable of autonomously handling a wide range of tasks 
in economic activities

Overview of Promising Domains
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As AI becomes a key technology, there is a risk of further expanding the digital deficit

Trends in Japan's digital-related balance Estimates of Japan's digital deficit

(JPYT)

◼ Japan's digital-related balance has seen its deficit widening since the 2010s when cloud services began to spread, reaching approx. 
JPYT6.7 in 2025—more than three times the level of 2014, the earliest observable year. The deficit expansion is mainly attributable to 
increases in computer services and platform usage fees.

◼ If domestic development of foundation models does not advance, in addition to dependence on foreign cloud services, the digital deficit 
could expand further, risking outflow of national wealth.

― According to estimates by the Ministry of Economy, Trade and Industry (METI), the digital deficit is expected to reach approx. 
JPYT18 by 2035. A scenario is also envisioned in which, if catch-up in foundation models lags, national wealth on the scale of nearly 
JPYT36 could flow out overseas by 2040.

Current Situation AssessmentAI
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著作権等使用料 通信・コンピュータ・情報サービス

専門・経営コンサルティングサービス デジタル関連収支

▲ 50.00.050.0経営コンサル SI アプリケーション ミドルウェア 計算インフラ

デジタル広告 デジタル取引 エンタメ その他

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on “Balance 

of Payments Statistics" by the Ministry of Finance and Bank of Japan

Charges for the use of intellectual property

Telecommunications, computer, and information services

Professional and management consulting services

Digital-related balance

Applications

Digital advertising

Others

SI

Compute infrastructure

Entertainment

Management consulting

Middleware

Digital transactions

Note:  The 2040 projection for the base scenario and the 2030, 2035, and 2040 projections 

for the risk scenario are estimated by Industry Research Department, Mizuho Bank,  

Ltd. with reference to the projection logic in the "Digital Economy Report“

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on the 

"Digital Economy Report" by the Ministry of Economy, Trade and Industry (METI)
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AI model development faces the same competitive environment as cloud services, requiring action on structural 
bottlenecks
◼ Regarding dependence on foreign cloud services—the primary driver of the recent expansion of the digital deficit—three structural 

factors are considered to be at work: "large-scale upfront investment," "economies of scale," and "developer ecosystem."

◼ The same structural factors are considered to be at work in AI model development as well, requiring action

― In areas that are difficult for private-sector companies to address alone, the government needs to take the initiative in driving 

progress

Current Situation AssessmentAI

Large-scale upfront 

investment

Economies of scale

Developer ecosystem

Examples of failures in cloud services Anticipated pattern in AI model development

➢ From the perspective of short-term revenue certainty, 

upfront investment until scaling and monetization 

cannot be tolerated

➢ Investment in data centers, networks, and other 

facilities is enormous, and no single company can bear 

the burden alone

➢ Demand is dispersed in both private and government 

procurement (due to individual requirements and silos), 

resulting in a fragile home market

➢ On the other hand, global majors leverage economies 

of scale to enjoy first-mover advantage (placing late 

entrants at a disadvantage)

➢ APIs/SDKs, documentation, marketplaces, and 

communities become de facto standards as they grow, 

creating a structure that attracts even more developers; 

however, in Japan, contract-based business structures 

provides weak incentives to expand common platforms

➢ Due to differences in capital market size and risk 

tolerance in asset management, it is difficult for 

unicorns to emerge

➢ Large-scale investment in compute resources for 

foundation model training cannot be undertaken at the 

individual-company level

➢ The absolute volume of Japanese training data lags, 

making it difficult to replicate scaling laws

➢ In inference as well, use cases may be limited for 

Japanese-specific models

➢ Developers gather around major overseas frameworks, 

evaluation benchmarks, and open-source models, with 

domestic top talent absent

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

Japan's challenges interpreted through the structural factors that led to dependence on foreign cloud services
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➢ Manufacturing has the second-largest software assets after information and

communications, suggesting that data may be abundant compared with

other industries

Software assets by industry (FY2024)

0 20,000 40,000 60,000

情報通信業

製造業

サービス業

卸売業・小売業

運輸業、郵便業

不動産業、物品賃貸業

建設業

電気業

ガス・熱供給・水道業

農林水産業

鉱業、採石業、砂利採取業

As expectations for AI shift toward real impact on society and the economy, Japan's industrial structure can become a 
strength

◼ While compute resources are important, as expectations for AI shift from benchmark performance toward real impact on society and the 

economy, the scale of data that can be generated and obtained in actual socioeconomic activities is expected to become more important.

― Japan's structural tendency to accumulate substantial volumes of data critical to AI development and deployment, underpinned by its 

manufacturing industrial base, is a strength

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on UNdata (upper left chart), “National Accounts” by the Cabinet Office (lower left chart), and “Financial 

Statements Statistics of Corporations by Industry" by the Ministry of Finance (right chart)

Japan's StrengthsAI

➢ The absolute scale of manufacturing, particularly the automobile industry as 
a leading industry, is large. Strengths in production capacity and 
technological capabilities in specific fields are evident.

Domestic GDP by industry (2024, top 5 sectors)

A structural tendency to accumulate substantial volumes of data critical to AI development and deployment, underpinned 

by the manufacturing industrial base

Japan's strengths in AI development and deployment

(JPY bn)
0 40,000 80,000 120,000

製造業

不動産業

卸売・小売業

専門・科学技術、業務支援サービス業

保健衛生・社会事業

➢ Japan is at a high level even in international comparison

Share of manufacturing in GDP (2023, value-added basis)
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➢ Within manufacturing, 
transport equipment 
has the largest GDP 
at approx. JPYT20

(JPY bn)

China

Germany
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France

United States

United Kingdom

0%

Manufacturing

Real estate

Wholesale and retail trade
Professional, scientific, and business support 

services

Health and social work

Information and communications

Manufacturing

Services

Wholesale and retail trade

Transport and postal services

Real estate and goods rental and leasing

Construction

Electricity

Gas, heat supply, and water supply

Agriculture, forestry, and fisheries

Mining, quarrying, and gravel extraction
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Building a co-creation framework with ASEAN in the AI domain, where industrial collaboration foundations are in place

◼ Japan has built robust friendly relations with ASEAN through more than 50 years of dialogue, maintaining the No. 1 position for seven 
consecutive years in ASEAN's trust survey. In addition, ASEAN is the region with the largest number of local affiliates of Japanese 
companies, and the established foundation for industrial collaboration is a strength.

◼ In October 2025, the "Japan-ASEAN AI Co-Creation Initiative" was launched with the aim of strengthening government-to-government
and industry-government-academia collaboration between Japan and ASEAN in the AI domain, advancing the framework toward 
building a safe, secure, and trustworthy AI ecosystem.

― Given AI usage rates in ASEAN, the industrial collaboration foundation and government-to-government cooperation can potentially 
be leveraged as Japan's strengths

AI

Japan's presence in ASEAN Overview of the ASEAN-Japan AI co-creation initiative

Japan's Strengths

Pillar 1: Co-creation of AI solutions Pillar 2: Institutional development and 

governance

➢ Launch of a co-creation platform for 

resolving social issues

➢ Promoting issue resolution by utilizing 

JICA's private-sector partnership 

programs and other initiatives

➢ Cooperation on AI strategy and 

roadmap formulation, and on legal 

system development

➢ Strengthening cooperation through 

the Hiroshima AI Process Friends 

Group

Pillar 3: Human resource development 

and capacity building
Pillar 4: Infrastructure support

➢ Human resource development and 

job matching related to AI 

development and operation

➢ Agreements concerning safety 

(including cybersecurity, etc.)

➢ Support for research and 

development of AI models tailored to 

local languages and cultures

➢ Support for data integration

Strengthening government-to-government and industry-government-

academia collaboration between Japan and ASEAN in the AI domain

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on publicly 

available materials from the Ministry of Foreign Affairs of Japan

12%

5%

30%

14%

24%

1%

11%
2%1%

北米

南米

ASEAN

AESAN以外のアジア

中国

中東
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オセアニア

アフリカ

58.9% 66.8%
41.5% 51.9% 42.4% 47.2%

24.8% 36.6%

19.8% 16.5%
34.9% 27.8% 37.6% 33.0%

50.1% 41.2%

2024 2025 2024 2025 2024 2025 2024 2025

日本 EU 米国 中国

信頼 不信感

Asean's trust in major countries

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on ISEAS 

“The State of Asia 2025 Survey Report” and “Basic Survey on Overseas Business 

Activities" by the Ministry of Economy, Trade and Industry (METI)
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Japan lags behind the U.S. And China in high-performance AI model development; securing compute resources and 
talent is a challenge

◼ Japan has also embarked on AI model development; however, against the backdrop of the availability of large-scale compute 

resources—indispensable for AI development—and the depth of the talent pool producing cutting-edge research outcomes, the U.S. 

and China have a larger number of notable AI models.

― In addition, Japan is in a position requiring catch-up even in comparison with other countries, and securing and reinforcing compute 

resources and talent for AI development is considered to be a challenge

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on “The AI Index 2025 Annual Report,” AI Index Steering Committee, Institute for Human-Centered AI, 

Stanford University, Stanford, CA, April 2025 (left chart and right chart; full citation provided at the end of this report) and Synergy Research Group (center chart)

Japan's ChallengesAI

The U.S. and China have developed many notable 

models compared with other countries

Regional comparison of the number of 

Top 100 most-cited AI papers

(No. of papers)

Talent is also abundant

Regional share of data centers 

(data capacity): Q2 2022

The U.S. and China have abundant compute 

resources

Regional comparison of the number of notable 

AI models (2024)
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AI initiatives are expected to require increased 

investment in infrastructure and personnel costs

Compared with 2024, investment in technical 

infrastructure such as servers, networking 

equipment, and data centers is also expected to 

increase, with the aim of supporting business growth 

and long-term initiatives, particularly AI-related 

products and services

Capital-intensive development competition: large-scale investment is required to secure competitive advantage

◼ Among the elements required for development, compute resources are being built out by U.S. technology companies such as Google 

and Meta through massive capital expenditure, resulting in a capital-intensive competitive structure

― Talent acquisition also requires substantial compensation; for Japan to establish and maintain international competitive advantage in 

AI development, large-scale investment in both compute resources and talent may be required

Trends in capital expenditure by google (alphabet inc.) Trends in capital expenditure by meta

Note 1:  CAPEX is based on the absolute value of “Acquisition and sale of property, plant 

and equipment" from SPEEDA

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on annual 

and quarterly reports of Alphabet Inc.

Note 1:  CAPEX is based on the absolute value of “Acquisition and sale of property, 

plant and equipment" from SPEEDA

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on 

annual and quarterly reports of Meta Platforms, Inc.

Japan's ChallengesAI

(USD bn) (USD bn)

(FY)(FY)
CAPEX / Revenue (right axis) CAPEX / Revenue (right axis)
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Establishing a technology base through the realization of sovereign AI via public-private partnerships is necessary to 
maintain national interest and industrial competitiveness
◼ As AI becomes a key technology indispensable to national interest and industrial competitiveness, establishing a technology base

through the realization of Sovereign AI is necessary

◼ An architecture is envisioned in which the government leads the development of base models presumed to have broad applicability 
across diverse use cases, while the application of these base models to specific use cases is advanced through public-private 
partnerships tailored to the characteristics of each field and domain.

― In general, the public sector is expected to take the lead in highly public fields and domains such as defense and healthcare

― On the other hand, for industrial fields and domains such as manufacturing, base models are specialized using industry-specific data 
to differentiate them from overseas AI. The intent is to deploy AI unique to Japan and thereby strengthen the international 
competitiveness of industries and businesses.

Compute 

resources

Model

Data

➢ Data that is fragmented, unevenly distributed, and 

scattered across both the public and private sectors 

needs to be organized so that it can be effectively 

used for AI training and inference

➢ A cutting-edge AI development environment may not be 

cultivated, talented AI researchers and engineers may 

flow out overseas, and the foundation for technology 

development and the ecosystem may fail to form

➢ If data center development does not progress 

domestically, the digital deficit risks expanding 

alongside AI proliferation

➢ As for sensitive data, domestic data needs to be 

managed under the authority of the home country and 

domestic organizations

The concept of sovereign AI Basic philosophy for the realization of sovereign AI

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

To pursue catch-up with technological evolution and the development of highly 

competitive services while ensuring consistency with national policies such as 

security, investment in both the foundation and applications is promoted through 

public-private partnerships

Model development and application through public-private partnerships

Base model

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

The Strategy Japan Should PursueAI

PrivatePublic

Investment entity

The public sector 

handles highly public 

fields and domains

Public-private division 

of roles according to 

data characteristics 

such as public-interest 

nature and sensitivityField- and domain-specific models (examples)

Task-specific models (examples)

Diverse use cases (e.g., resolving social issues, 

strengthening industrial competitiveness)

PublicFoundation

Application

The public sector applies base models in accordance with the 
level of public-interest nature

A state or concept in which a nation independently develops, operates, and 

manages the core elements of AI without relying on other countries or external 

organizations

Sovereign AI

Core elements
Rationale for independent development, operation, and 

management

Defense
Manufactur

ingHealthcare

Security Design
Medical 

interviews

Developed by utilizing base models
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Strengthening private-sector AI capabilities and transforming business models through the construction of sovereign AI

◼ Given the highly public nature and investment risks involved, the public sector is expected to provide financial support and oversight for 
compute resource procurement and base model development. On the other hand, it is essential for the private sector to leverage public-
sector support and aim to acquire and reinforce capabilities in specific model development and the data layer.

◼ The public sector establishes base models and compute resources as public goods, while also ensuring a safe and equitable utilization 
framework for data. On the private-sector side, to enable competition through value creation via on-the-ground application, open-source 
models and the like are utilized in the short term to enhance development and operational capabilities.

AI

Data

Compute 

resources

Base model

specific 

models 

(applications)

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

Investment 

and oversight

Private

Public

Short term (–2030) Medium term (2031–)

➢ Develop domain-specific models by utilizing open-source 
software (OSS) models and explore use cases

➢ Through the development of domain-specific models 
optimized for each use case, cultivate digital skills and 
pursue transformation toward business models premised 
on AI

➢ Leveraging OSS model utilization capabilities to develop 
specific models built on Sovereign AI base models

➢ Establish de facto standard specific model groups by 
industry and translate this into export competitiveness of 
Japanese companies

➢ [Private] Develop in-house data infrastructure and carve 
out shareable data in accordance with public-sector 
standard contracts

➢ [Public] Machine-readability conversion, metadata 
development, and update management for administrative 
documents, laws and regulations, guidelines, statistics, 
judicial precedents, and the like

➢ [Public] Develop standard contracts for data provision 
(licensing, division of responsibilities, audit, and re-
provision permissibility)

➢ [Private] Review competitive and cooperative domains in 
light of industrial structural transformation, and build a 
cross-organizational data integration platform

➢ [Public] Expand a framework that balances privacy 
protection and protection of sensitive information with the 
usefulness of training data

➢ [Public] Build training datasets with ASEAN countries by 
utilizing the framework of the AI Co-Creation Initiative

➢ Develop release-version base models using domestic data 
centers

➢ Securing financial resources for upfront investment and 
promoting data center development

➢ Achieve both technological catch-up and human resource 
development through beta-version base model 
development utilizing foreign cloud services

➢ Diversification of procurement to prepare for supply 
disruption and export restriction risks

The Strategy Japan Should Pursue

Concept of role-sharing between the public and private sectors for the construction of sovereign AI
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A policy-based approach can potentially be effective in establishing the data foundation

◼ Advancing data collection and utilization through public-private partnerships is important for establishing the data foundation; however, 

against the backdrop of delays in DX response and other factors, the utilization of data presumed to exist abundantly in the private 

sector remains a barrier

― For data utilization, policy-based approaches such as financial support for the technology base and institutional digitization in 

sensitive domains such as social security can be effective

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on "DX Trends 2025" by IPA (Information-technology Promotion Agency, Japan)

Course of ActionAI

➢ Japan ranks low in comparison with other countries, suggesting that
while it has the potential to acquire and generate information, the
information may not yet have been digitized

DX achievement by country (IPA, 2025)

Current status of DX in Japan and policy examples for data foundation development

Policy 
category Specific example

Fiscal 

approach

➢ Subsidies and tax 

incentives for developing 

data and technological 

foundations

Institutional 

approach

➢ Institutional digitization 

and the 

institutionalization of data 

provision as a principle

Demonstration-

based 

approach

➢ Demonstration projects 

toward advanced DX 

such as data 

collaboration

17.1

32.9

22.1

58

49.4

61.2

18.1

15.3

14.4

4.4

1.5

1.7

2.3

0.9

0.7

0% 20% 40% 60% 80% 100%

日本

米国

ドイツ

Digitization of analog and physical data

Main policy content

➢ Support for IT tool 

implementation through 

digitization and AI 

deployment subsidies

➢ Consolidation of 

healthcare-related 

information through the My 

Number system

➢ Demonstration of supply 

chain data collaboration 

through the Ouranos 

Ecosystem

Digitization of business and manufacturing processes across 
organizations and company-wide

Japan

United 
States

Germany

Japan

United 
States

Germany

Sufficient results have already 
been achieved

Future results are anticipated

Not engaged

Some results have already been achieved

The outlook is not yet known
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Policy mechanisms and logic design serve as the course of action against barriers posed by large-scale upfront 
investment accompanying the construction of sovereign AI

◼ To advance Sovereign AI development under public-sector leadership, public-sector upfront investment in compute resources—the 

principal bottleneck—is required

◼ For the financial resources to justify upfront investment, one option is to regard the future outcomes generated by utilizing Sovereign AI 

as future financial resources, with reference to GX Economy Transition Bonds

Conceptual mechanism for generating investment financial resources with reference to GX economy transition bonds

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on publicly available materials from the Ministry of Economy, Trade and Industry (METI)

Course of ActionAI

◼ Agreement on initiatives toward realizing GX globally, 
triggered by the Paris AgreementP

◼ Realizing GX in Japan requires over JPYT150 in investment 
over the next 10 years, and the high risk involved is making 
private investment difficult

E

◼ Since GX is expected to benefit future generations, 
intergenerational equity needs to be ensuredS

◼ Realizing GX is difficult through extensions of existing 
technology; research and social implementation of innovative 
technologies with high development risk are indispensable

T

◼ The importance of AI is increasing as a key technology that 
affects economic and national security.P

◼ AI development is a capital-intensive development 
competition premised on scaling laws, requiring massive 
investment funds.

E

◼ From the perspective of avoiding future digital deficits and 
geopolitical risks, benefits are expected to extend into the 
future.

S

◼ AI is a next-generation infrastructure, and catch-up with 
innovative technologies in the AI ecosystem and their social 
deployment are indispensable.

T

By issuing "GX Economy Transition Bonds" backed by 

future financial resources obtained as a result of 

introducing carbon pricing, bold upfront investment is 

supported at the national level

Concept of GX economy transition bonds

By treating the outcomes generated through the 

utilization of Sovereign AI as future financial resources, 

a mechanism similar to GX Economy Transition Bonds 

can be established to advance upfront investment

GX economy transition bonds Application toward the construction of sovereign AI

Recovery

Investment

Time axis

Carbon pricing

Upfront 
investment

Upfront investment funded by 
future financial resources

Promotion of private investment 
catalyzed by public-sector-led 

upfront investmentGovernment 
Investment

Private 
Investment

Future Financial 
Resources
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For outcomes treated as future financial resources, emphasis is placed on direct impact on expenditures

◼ As both direct and indirect outcomes are anticipated for the Japanese government, institutional design that carefully assesses the 
certainty of such outcomes as future financial resources is important

― Expenditure containment effects on items such as social security and local allocation tax grants can be recognized as direct 
outcomes

⚫ However, monitoring mechanisms (such as setting KPIs) to evaluate the containment amount attributable to Sovereign AI need to
be examined

― Strengthening industrial competitiveness through the utilization of Sovereign AI can be realized as an indirect outcome in the form of 
increased tax revenues such as corporate tax

Course of ActionAI

Social 
security, 

38.3

Defense-related 
expenses, 8.7

Public works, 6.1

Education and
science promotion, 5.7

Local allocation tax 
grants, 

18.9

National debt 
service, 

28.2

Other, 9.4

0

20

40

60

80

100

120

Income tax, 
22.7

Corporate tax, 
19.2

Consumption tax, 
24.9

Other taxes, 
11.0

Government 
bond issuance, 

28.6

Other, 8.7

0

20

40

60

80

100

120

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on the 

"FY2025 Budget" by the Ministry of Finance

(JPYT)(JPYT) Expenditures Revenues

2

Direct economic impact1

Impact on the national foundation3

Indirect economic impact2

➢ Against the backdrop of demographic trends, as the burden of social security 

and local allocation tax grants increases, reducing and containing 

expenditures translates directly into economic value

➢ Through the containment of medical expenses and local administrative service 

maintenance costs by utilizing Sovereign AI, future direct outcomes can be 

generated

➢ Defense and public works are strategic investments that support the national 

foundation, including national security and infrastructure maintenance, 

contributing to the strengthening of national resilience

➢ As AI utilization advances in domains such as defense and social 

infrastructure, social outcomes can be generated by leveraging trustworthy 

Sovereign AI

➢ Indirect economic value such as increased tax revenues can be enjoyed 

through manufacturing—one of Japan’s strengths—and particularly through 

the production of autonomous vehicles

➢ In addition, Sovereign AI is expected to contribute to containing the digital 

deficit projected to expand in the future, and ecosystem export to ASEAN 

through the AI Co-Creation Initiative is also anticipated

1

3

Conceptual image of direct and indirect outcomes from sovereign AI
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Leveraging Japan's strengths and the capabilities accumulated through the construction of sovereign AI to deploy in 
ASEAN
◼ In its relationship with ASEAN, Japan possesses strengths including (1) a high level of trust between nations, (2) a robust foundation for 

industrial collaboration anchored by local subsidiaries, and (3) the AI Co-Creation Initiative. Know-how and institutional frameworks 
cultivated through the domestic construction of Sovereign AI can be horizontally deployed to ASEAN.

◼ With the guarantee of sovereignty—the basic philosophy of Sovereign AI—as the greatest differentiating factor, realize value co-creating 
AI deployment through public-private partnerships, contributing to both the growth of Japanese industry and the resolution of social 
issues on the ASEAN side while also utilizing ASEAN capital and assets

― Promote initiatives in an integrated manner, from developing compute resources and jointly developing models to building 
applications through use-case exploration

Course of ActionAI

Model

Compute 

resources

Data

Application

(1) Trust between nations 

(3) Co-creation framework

(1) Trust between nations 

(3) Co-creation framework

(1) Trust between nations 

(2) Industrial collaboration 

 foundation 

(3) Co-creation framework

(2) Industrial collaboration 

 foundation

(3) Co-creation framework

➢ Jointly developing model requirements for sovereign 

operation (such as auditability and safety) and 

establishing a framework for joint evaluation and 

testing of models

➢ Providing packages premised on continuous 

operation, including security, BCP, and operational 

human resource development

➢ Economic support such as ODA is also an option

➢ Within the Co-Creation Initiative, conducting rule-

making on data standardization premised on AI 

operation and on the permissibility of cross-border 

data flows

➢ Within the Co-Creation Initiative, specifying 

industries—particularly manufacturing—where both 

Japan's and ASEAN's strengths can be leveraged as 

deployment domains, and establishing de facto 

standards

➢ Developing an operational environment that includes 

peripheral technologies such as Agentic AI and RAG, 

with a view to early deployment of jointly developed 

models

➢ In addition to the energy domain, which is a 

traditional strength, providing AI-optimal energy 

management through integrated operation with data 

centers

➢ Horizontally deploying data development know-how 

cultivated through the domestic construction of 

Sovereign AI to local subsidiaries, accelerating the 

cycle through to operation

➢ With local subsidiaries serving as the deployment 

field, developing optimal applications tailored to 

localized workflows and deploying them through the 

industrial collaboration foundation as a sales channel

Public PrivateContributing strengths

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

Course of action for ASEAN deployment leveraging Japan's strengths
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Phased investment is required for the development of sovereign AI base models

◼ Development of Sovereign AI base models requires investment in compute infrastructure for training models and in talent and electricity 
for actually conducting modeling and training. In addition, electricity costs required for inference also arise as running costs.

Model performance (parameter size) Hardware scale

Assumptions for estimating development investment amount

➢ Develop a model (base model) with a parameter size of 5 trillion as a proxy variable

for model performance: development from 2026 to 2031 is assumed, premised on the

foundation model paradigm. Continued scaling of parameter size is assumed, with the

effectiveness of new alternative paradigms expected to remain immature.

➢ The size assumed for notable models such as OpenAI's GPT-4 and later

➢ Estimate the total number of GPUs—the hardware required to perform the compute

volume needed for base model development within a given period (e.g., three

months)

➢ Two scenarios are set for the evolution of compute performance—status-quo

retention and gradual (linear) evolution—to estimate a cost range

Logic for estimating the investment amount required for the construction of sovereign AI

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on publicly available information

➢ Assumed to be the infrastructure construction cost required to support the electricity consumed by GPUs in data centers
➢ Electricity and cooling: Estimated based on the per-watt construction cost in Tokyo and the electrical load (in watts) of the GPU

cluster
➢ Network: Assumed to be a fixed ratio of hardware costs

➢ Assumed to be the cost of deploying the GPU cluster
➢ Estimated based on the price of NVIDIA's H100 and the GPU cluster to be deployed (total number of GPUs)

➢ Assumed to be the cost required to acquire and retain talent (top talent) capable of carrying out base model development and the
application to highly public fields and domains (specific models) using cutting-edge methods. This also includes dataset
development.

➢ Estimated using OpenAI as the benchmark, based on the company's estimated number of employees and personnel cost per
employee

➢ Estimate the electricity cost involved in base model development and the application to highly public fields and domains (specific 
models)

➢ Estimated based on the total electricity volume (kWh) required for training and the electricity price (JPY/kWh). Development takes 
experimentation into account, with the parameter size ultimately reaching 5 trillion. Application costs are assumed to be a fraction of 
the base model (e.g., 1/x).

➢ Estimate the electricity cost required for model retraining (assumed for 2036) and for the operation of specific models in highly
public fields and domains

➢ Estimate the theoretical maximum electricity consumed by the entire data center (total electricity consumption): calculated based on
the total number of hardware units multiplied by the electricity consumed by GPUs at peak load. Electricity for servers, data center
cooling, and the like is also taken into account.

➢ After applying an average utilization rate to total electricity consumption (kWh), the annual electricity cost is calculated based on the
electricity price (kWh). For the electricity price, annual price increases due to inflation are taken into account.

Logic for calculating costs

AI

Capital 

investment: 

2026–2031

Research 

and 

development: 

2026–2031

Operation: 

2031–2040

[Data center 

costs]

[Hardware costs]

Cost items

[Personnel costs]

[Electricity costs]

[Electricity costs]

Initial 

cost

Running 

cost

➢ Considering wear of GPUs used in development, assumed to be the cost of newly deploying GPU clusters and the like (assumed 
for 2036)[Hardware costs]

Expected Effects on Japanese Society and Investment Amounts
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Outcome design is important as the narrative justifying large-scale investment

◼ Investment funds, including running costs, are estimated at JPYT2.8–4.8 in total over the 15 years from 2026 to 2040

― To avoid letting large-scale investment end merely as expense, the identification of outcomes that can be regarded as future 

financial resources from a policy perspective, and a logic for upfront investment backed by future outcomes, become important

Estimate of the investment amount required for the sovereign AI strategy

Note 1: This report assumes “defense” and “healthcare” as generally highly public fields. (1) For each, one field- and domain-specific model is trained. (2) In addition, as for task-specific 

models, one model is trained in the defense field, and three models are trained in the healthcare field for solution development in the “AI- and data-driven healthcare system” (refer 

to the individual Promising Domain). (1) and (2) are recorded in addition to the development cost of the base model.

Note 2:  For operation, one model in the defense field and three models in the healthcare field are assumed (field- and domain-specific models are used only during training and therefore are 

  excluded from active models). Of the annual electricity consumption calculated based on theoretical values, one-quarter is allocated to the defense field as electricity cost for 

operation. For the healthcare field, the electricity cost for operation is estimated based on the operational forecast of the "data-driven healthcare system.“

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd. based on publicly available information

Capital investment: 

2026–2031

Research and 

development: 

2026–2031

Operation: 

2031–2040

[Data center costs]

[Hardware costs]

Cost items

[Personnel costs]

[Electricity costs] (Note1)

Initial 

cost

Running 

cost

JPYT1–1.9

Cost amount

JPYT1

AI

Total (15 years) JPYT2.8–4.8

Comparison of investment amount and expected effects

➢ The investment amount, including running costs, is expected to be substantial
➢ Given the substantial investment, outcome design as a recovery narrative is 

necessary
― The identification of outcomes that can be regarded as future financial 

resources from a policy perspective, and a logic for upfront investment 
backed by future outcomes, become important

JPYT2.8

(JPYB)

JPYT4.8

Outcome larger than the 

investment amount

[Hardware costs]

[Personnel costs]

[Electricity costs] (Note 2)

JPYT0.8–2

Gradual evolution scenario Status-quo retention 
scenario

Target for AI deployment 
(e.g., social security)

Initial cost Running cost

Expected Effects on Japanese Society and Investment Amounts
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Economic effects exceeding upfront investment are expected in both loss containment and profit expansion

◼ Sovereign AI is expected to contribute on two fronts: addressing Japan’s social issues and enhancing industrial competitiveness in 
sectors such as the automotive industry

― The effect of containing economic losses such as social security costs and the digital deficit is estimated at approx. JPYT20, while 
the revenue expansion effect from the industrial competitiveness perspective is estimated at approx. JPYT11, suggesting that the
upfront investment can be sufficiently recovered

― The start of utilization of base models and specific models is assumed to be from 2031 onward. The government's medium-to-long-
term support policy and investment framework have already been clarified (Note 1), suggesting consistency with policy.

Loss containment effect Revenue expansion effect

[Healthcare] 

Containment of social security costs

Use case / 

outcome

JPYT13/year
(rationalization of outpatient 

medical expenses)

➢ The medical expenses contained by rationalizing the frequency 
of inpatient and outpatient visits, a structural challenge in the 
healthcare delivery system, through digital solutions such as 
medical-interview AI are assumed as the outcome

• Outpatient visit frequency
Japan: 11.1/person⇔ G7 average: 5.7/person

Logic for 

calculating 

outcomes

[Digital expenditure] 

Prevention of outflow of national wealth

Use case / 

outcome

JPYT6.9/year
(containment of AI-related 

overseas expenditure)

➢ The further expansion of the digital deficit anticipated as AI 
becomes a key technology is contained through the realization 
of Sovereign AI

➢ The difference in deficit amounts between the risk scenario and 
the base scenario is assumed as the loss avoidable through 
the realization of Sovereign AI

Logic for 

calculating 

outcomes

Note 1:  The “Framework for Strengthening the Foundation of the AI and Semiconductor Industries,” formulated in November 2024, declares the implementation of over JPYT10 in public 
support for the semiconductor and AI sectors over the seven years through FY2030, the catalyzing of over JPYT50 in combined public and private investment over 10 years using 
such support as the trigger, and the targeting of approx. JPYT160 in economic ripple effects.

Note 2:  This profit amount is not directly obtained by Japan as consideration for model export; rather, it refers to the productivity improvement expected as a result of ASEAN countries 
deploying the models. By assuming that the productivity improvement is allocated to future investment, this can be regarded as an expansion of TAM (Total Addressable Market) 
for Japan; therefore, this report categorizes it as an economic profit expansion effect.

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.

[Vehicles] 

Establishing competitive advantage in 

the autonomous driving market

Use case / 

outcome

JPYT2.7/year
(economic ripple effect of the 

automotive industry)

➢ The domestic production of Japanese OEMs (for both domestic and 
overseas demand) maintained through catch-up with autonomous 
driving technology, and the resulting domestic economic ripple effect, 
are assumed as the outcome

➢ The new vehicle sales market size is calculated based on the 
autonomous driving penetration rate (2040) in each country, applied to 
Japan's domestic demand and exports to the U.S. (overseas demand)

Logic for 

calculating 

outcomes

[Model export] 

Model export to ASEAN

Use case / 

outcome
JPYT8.1/year (Note2)

(productivity improvement through AI)

➢ For ASEAN-5 major industries (manufacturing, retail and wholesale, 
agriculture/forestry/fisheries), the annual AI deployment rate is estimated 
based on GDP and occupational composition ratios for each country and 
industry, taking into account the deployment difficulty by occupation

➢ The outcome is assumed to be the value-added amount for each 
ASEAN-5 major industry multiplied by the productivity improvement rate 
associated with the AI deployment rate

Logic for 

calculating 

outcomes

An example of expected effects on Japanese society generated by sovereign AI (2040)

AI Expected Effects on Japanese Society and Investment Amounts
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