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Executive Summary 1/2

 A glance at the progress of digital transformation (DX) in Japanese companies from the perspective of the 

provider side, which provides solutions, and the user side, where those solutions are applied, shows that Japan 

is lagging behind its global counterparts. Each side has issues to address if further progress is to be achieved.

 Taking into account the recent acceleration of DX due to the introduction of 5G and the emergence of Covid-19, 

we now must consider how to realize DX more effectively. In Japan today, DX is limited to the enterprise level 

(Phases 1 and 2). It is important that it be implemented at the industrial level as well (Phase 3).

 The essence of DX is (1) the synergistic effect of exponential growth made possible by digital technology and

the fostering of human resources, and (2) an organizational culture that enables continual hypothetical thinking 

without fear of failure (Phase 0).

 Among the wide range of elemental technologies supporting DX, this report will touch on the current status of AI 

and 5G.

 We are currently in the midst of the third AI boom, and technological breakthroughs such as deep learning are 

expected to trigger significant progress in the practical application of AI. Deep learning technologies including 

image recognition, voice recognition, natural language processing, and anomaly detection are being put to use 

in a number of industries, and as AI replaces some business processes, human work will be concentrated in 

areas such as process supervision, management, and hospitality.

 5G is a next-generation communication standard featuring high-speed, large-capacity communication, ultra-low 

latency and high reliability, and multiple simultaneous connections. Based on the current schedule, industrial 

use is expected to start in FY 2022, and related ministries, agencies, and telecoms have begun preparations for 

Beyond 5G (6G), which should emerge around 2030.
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Executive Summary 2/2

 In promoting DX at the corporate level (Phase 1 to Phase 2), it is necessary to review the approach of solution 

providers and users in terms of human resource development. Solution providers need to be proactive in 

proposing solutions adapted to the business of the outsourcer, rather than simply maintaining and repairing 

existing systems. Solution users must gain a deeper understanding of digital technology at all levels of the 

organization and reassess their own business in light of what they learn.

 DX professionals are well versed in digital technology and data utilization, and are capable of implementing DX 

initiatives. To promote DX in future, adequate numbers of talented DX professionals will be essential. In-house 

training and outside hiring will grow in importance.

 By seeking optimal solutions for each job and level of employee, firms can create teams capable of 

implementing digital technology in their core business based on necessary management decisions, ultimately 

leading to insourced rather than outsourced DX. One idea for encouraging the hiring of outside talent is to 

create a pool of DX professionals. DX professionals would gain job satisfaction from being involved in the DX 

businesses of multiple companies on a cross-sectional basis, but a compensation system must be designed that 

will encourage users to build their knowledge of DX.

 Managers throughout industry have said that expanding business beyond industrial boundaries and 

strengthening inter-firm alliances at the managerial level are necessary to achieving DX for industry as a whole 

(Phase 3), and an effective method would be to build a Soft-Infra platform through organic strategic partnerships, 

including academics and liaisons, and investment activities.

 In doing so, it is necessary to push forward with an industrial DX that is not seen among global players from the 

U.S. and China but is unique to Japan. Digital signage initiatives are attracting attention in the media sector, and, 

Japan being an issue-driven society, so is the “inclusive tech” movement to create technologies and industries 

that support the socially vulnerable.

 If industrial DX is achieved, it could boost the enterprise value of entire industries, including the multiples of 

individual companies. There is great potential here for exponential growth.
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Global DX Trends
 Japanese firms face challenges in facilitating DX, both as providers (mainly software companies) and users of DX solutions.

 Provider side: Japan has a large and expanding deficit with the U.S in its balance of trade in software information services. In fact, it is 

clear that Japanese products are not competitive in global terms and that there exists a large influx of U.S. products.

 User side: National trends in corporate ICT investment show significant increases in the U.S. and developed countries in Europe, 

while Japan's investment has remained flat. Investment in Japan is limited to updating existing software, suggesting a lack of 

progress in the strategic use of software.

(3) Evaluation(2) Demand(1) Supply

◆ U.S.-Japan Trade Balance 

◆ (Software Information Services)

◆ IMD World Digital Competitiveness 

Rankings (2021)

No. (2020) Country

1 (1) USA

2 (5) Hong Kong

3 (4) Sweden

4 (3) Denmark

5 (2) Singapore

8 (11) Taiwan

18 (8) Korea

15 (16) China

27 (26) Malaysia

28 (27) Japan

Source： (Left) Bureau of Economic Analysis, U.S. Department of Commerce.

Source： (Center) OECD Statistics.

Source： (Right) https://www.imd.org/centers/world-competitiveness-center/rankings/world-digital-competitiveness/
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Three Stages of DX Developments

 The need for DX is broadly accepted. Companies are gradually introducing the Phase 1 and 2 practices described below.

 There remains a need, however, for the systemization of technical and strategic approaches, such as the proactive use of DX as a 

commercial opportunity and industry-wide development of new markets. All players are still examining approaches for Phase 3.

 Phase 3 has the potential for new market creation. Organic strategic alliances based on mutual understanding between providers and 

users can be effective.

Phase 1・2・3

Corporate Level

Industry Level

(Individual industries/ 

multiple industries

Improved visualization and efficiency of 
existing business (Digitalization)

Upgrading of existing business and 
creation of new ones (DX narrowly defined)

(DX broadly defined)

 Investment in in-house systems

 Capital investment

 Leveraging of generic solutions

 Standardization of data and integration 

of systems with other companies in 

same industry

 Investment in in-house systems
 Capital investment
 Strategic alliances between providers and 

users (business and capital alliances)

 Standardization of data and integration of 
systems with other companies in same 
industry

 Strategic alliances across multiple 
industries and regions (business and 
capital alliances)

S
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Objectives and Effects of Initiatives

Phase 1

Phase 3 (Soft-Infra)

Phase 2

Remarks

 Examples of Possible 

Initiatives

 Export of Packaged Solutions (Hardware + Software + Relevant Skills)

Source: DBJ
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Defining DX: Increase in “t”

y(t) = a (1+r)t

Mathematical Definition of 

Compound Interest

y(t): Amount after t years

a: Principal

r: Interest rate

t: Operation period

Whereas increase in “r” has been the 

mainstream in conventional corporate 

activities, DX involves increase in “t”   

(≒ accelerating the cycle).

 When enterprise value is expressed using the compound interest formula, the mainstream in conventional corporate 

valuation has been increase in “r”.  

 DX, however, can be expressed as increase in “t”.

The Essence of DX

Expression of Enterprise Value through the 
Compound Interest Formula
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 Trying quickly rather than considering cautiously

 Experience of rapid failure
(lean startups)

 Action with hypothetical thinking

 Organizational culture
conducive to good ideas
• Diversity
• Tolerance of challenges and failures
• Culture fostering open-mindedness and 

collaboration
• Flat organization

 Moving quickly in recognition of 

humans as the limiting factor*

Changes in Human Movement 
due to Digitalization

 Digitalization of processes lending 

themselves to digitalization

 Enabling of AI for AI-convertible 

processes

What Can We Do to Increase “t” ?

 As digitization and AI increase the speed of processes, humans will become the limiting factor*. 

 This points to a need for measures to increase human speed.

Test the 
hypothesis

Gain important 
knowledge even if  

hypothesis is rejected

Have a 
hypothesis

Humans and Organizations in a Digital Society

Changes in Organizational Movement 

due to Digitalization

“Efforts to maximize t” lend agility to the organizational culture,

leading naturally to qualities seen in Silicon Valley

Develop new hypotheses

on that basis 

Source: Materials produced by Prof. Matsuo of the Graduate School of 

the University of Tokyo, and other sources, processed by DBJ.

*Limiting factor: 

Something which regulates (prescribes) the speed of the whole.

In this paper, however, we use the term to imply that the speed of 

digitalization is controlled, and therefore potentially limited, by humans.
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Industrial DX with “AI”

DX 

without AI

Extension of DX via AI & DL

 Conventional Technology Limited 

the Scope of DX

Examples:

 POS → analysis → marketing by 

humans

 Activity log → recommendations, 

etc.

 Through AI and Deep Learning (DL) and future technological 

advances of those, it will be possible to handle data that could 

not be utilized in the past, expanding the possibilities of DX.

Examples:

 Utilization of real-time situational data, such as faces, text, 

and images

 Natural language generation

 Machine control automation

DX 

without AI

Natural Language 
Processing

Image 
Recognition

Robotics

・・・

Industrial DX Using AI

Source: Materials produced by Prof. Matsuo of the Graduate School of 

the University of Tokyo, processed by DBJ.

 As they expand the range of data that can be handled, AI and deep learning are attracting interest as driving forces for DX.

 AI and deep learning technologies can eliminate industrial bottlenecks and play key roles in enhancing enterprise value and 

reforming the industrial structure.
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Industrial DX with “5G”

 Application of 5G in business is still in its infancy in Japan, where its use has been limited to a small number of use cases.

 5G is expected to play a key role in realizing industrial DX. Improving efficiency through automation, realizing telemedicine 
based on ultra-reliability, and creating new business in the B2B2X model* are among the situations where 5G's strengths can 
be utilized.
*The B2B2X model: The common name for a service (X) provided by a main business (B) to a customer through a business partner (B), rather than simply a service 

(X) provided by the business (B) to the customer.

Industrial DX Using 5G

Business Model 

in the 5G Era

Use Case

Materialization of DX in Japanese Society and Industry

LTE Substitution 

Potential

Requires Device to 

use 5G

Telemedicine

Ultra low latency 
& High reliability

Self-Driving

Ultra low latency 
& High reliability

Advanced 
Content 
Delivery

Multiple simultaneous 
connections

High-speed, 
Large-capacity 
communication

Factory and 
Work Site 

Automation

Multiple 
simultaneous 
connections

Development 
of Services 

Using VR/AR

High-speed, 
Large-capacity 
communication

Inadequate Security 

Measures

Challenges in 

Realizing the 

B2B2X Model

Demonstration tests are under way to resolve these issues.

Profitable Business 

Model as yet 

Unestablished

Business 

Entity

B

Business 

Partner

B

Customer

X

B2B2X model

Ultra Low Latency &
High Reliability

Multiple Simultaneous 
Connections

High-speed, Large-capacity 
Communication

Characteristics of 5G

Source: DBJ
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Providers and Users

 Realizing the Soft-Infra concept requires that we approach it from two different perspectives.

 Solution providers: Players who develop and provide solutions contributing to Soft-Infra

 Solution users: Players who can realize Soft-Infra in their business through the use of these solutions

 In the future, winning or losing may depend on the stance taken by each player. Our aim, therefore, should be to spur the 

winners on to further progress while raising the standard of the losing group to that of the winners.

Providers and Users (Example: Smart Factories)

※提供者自身が利用者でもあるケースあり

 Solutions contributing to Soft-Infra
(Development and provision of products and 
services)

 IT, software firms
(Cloud infrastructure, management software)

 Machinery firms, system integrators (Machine-
software integration)

 Makers of machine tools, robots and FA
(Management software, intelligent machines)

Solution Providers (Mainly Software Firms)

Function

Entity

 Use of solutions to achieve DX and 

enhance competitiveness in one’s own 

business

 End product manufacturers

 Industry associations

 Municipalities where factories are 
located, competent authorities, etc.

Solution Users (General Companies, Municipalities, etc.)

Function

Entity

Development Competition

Anticipating User Issues
Competition to Explore Issues 

and Realize DX on one’s own

*In some cases, users produce solutions in-house

Supply of products 

& services

Source: DBJ
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Academia

“Strategic Partnerships” for Industrial DX

 Looking ahead to Phase 3 and its aim of industry-wide DX, the partnerships with the greatest potential will include not only 

providers and users, but also people in academia, with their bird's-eye view of industry from the technology perspective, and 

solution liaisons, whose strengths lie in customer contact.

 As solutions originating in Japan (packages of hardware, software, and related know-how), successful cases of industrial DX 

can work to strengthen Japan's digital competitiveness by encouraging skill-sharing and expansion into other industries.

Partnerships Leading to Phase 3

Finance
Knowledge,

Skills

DX Solution Providers

AI Start-ups

Evangelist
Programs

Seminars, Lectures

Financial Support

Investments & Loans 

Supporting DX

Introduction of

Partner Firms

Return

Customer
Introduction

Financial
Support

Investment, Partnership,
& Framework building

Regional Banks, Local Governments, Public Offices, Industrial Groups

Relationship Building

DX Solution Users (including those overseas)
Firms

(Including Mid-size & SMEs)
Municipalities

1

2 3 4

DX Solution Users

DX Solution Liaisons

Financial
Institutions

Consulting
Firms

Manufacturing Retail ・・・

System
Integrators ・・・

Source: DBJ
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Remarks

 By creating and operating joint ventures aimed at promoting DX, solution providers, users, and liaisons can collaborate in building 

ecosystems for Industrial DX.

As a human resource ecosystem, solution users and liaisons can participate in DX operations through secondment. This not 

only provides a return on investment but permits on-the-job training for DX projects, helping to develop the human resources 

needed to drive DX in the companies to which they are seconded.

Creating a platform for industrial DX requires a certain amount of capital investment. Through agile, concentrated use of 

invested capital, a company can be agile in commercializing the platform. The evaluation of new company’s potential will 

increase multiples, increasing its ability to raise external capital.

With the smooth financing this enables, the company will be better able to attract DX talent from outside sources, functioning 

as an ecosystem of human resource and capital supply.

DX solution ProvidersDX Solution Users DX Solution liaisons

Financial

Institutions

Consulting

Firms

New Company for DX Platform

Manufacturing Retail ・・・

Utilizing a Joint Venture

AI Start-ups
System

Integrators ・・・

Source: Materials produced by Prof. Matsuo of the Graduate School of 

the University of Tokyo, processed by DBJ.

Capital

Staff Secondment

Investors

Benefits

AI Engineers,

etc.Growth Potential   Future Expectation

⇒High Evaluation by Financial Markets

Motivation to push 

Industrial 

Transformation

Capital 

Gain

1

Accumulation of DX skills1 Accumulation of 
DX knowledge

1 Development of 

Solutions and 

User Mind

1

2

2

3

Adequate 

Compensation
3

Ecosystem of Resources and Investments
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 Improvement of hardware 

infrastructure via digital 

technology

Ex. Smart factories, Smart cities

and Space (Data Utilization)

 Evolution of content experience 

through digitalization

Ex. Creation of new types of 

Content experience

Digital

Bringing Strengths to be “a Game Changer” 

Overview of Requirements for Realization

Contents

Concept

Differentiation

from Leading

DX Nations

Fields

and / or
Topics

Hardware & Infrastructure

General-
purpose 
hardware

 General-purpose hardware devices such as PCs                          
and smartphones 

Ex. Communication  Customer management, marketing

U.S., Chinese, 
and European 

versions 
become global 

standard

Galapagos 
effect

↑
Language, 

legal system, 
literacy

Superiority of 

Japanese Hard Contents

(Share, Technology, Appeal)

 Content digitization and distribution

Ex. Video and music distribution

 Systems management for existing 
hardware; application mounting
Ex. Cloud collaboration and 
management

Trends in Competition

Awareness of Issues, Areas of Concern

as an Issue-driven Nation

Aging 

Infrastructure

Declining

Birthrate

Aging

Population

Automation
Remote 

Work

Environmental 

Issues

Non-contact 
Automatic 
Inspection

Transfer 

of Skills

Carbon 

Neutrality

Production goods

 Machine tools

 Robots

 FA

Material Handling

 Automatic 

Warehouses

 Forklifts

Transport machine

 Vessels

 Railroad cars

Manga

Animation

Games

Japanese DX: Sweet-spot to Success

Construction

Machinery

Agricultural

Machinery

Automobiles

Materials

 With major U.S. and Chinese firms dominating fields using digitalization on general-purpose or existing hardware, and in view of

the superiority of Japanese hardware and infrastructure and the issue-driven nature of Japanese society, it is important that our 

approach be a comprehensive one aimed at achieving an industrial DX which is uniquely Japanese.

Space Equipment

 Satellites

 Rockets

zoom
Salesforce

SIEMENS Microsoft Google

amazon

NETFLIX Apple

Source: Materials produced by Prof. Matsuo of the Graduate School of 

the University of Tokyo, processed by DBJ.
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＜Digital Signage Business Process＞

Enhancing the PDCA Cycle in the Digital Space

Media Innovation: “Digital Signage x AI”

 Accelerating the PDCA cycle in the digital space by applying AI and digital signage.

 Potential for innovation in media and many other industries by introducing contents and services optimized in the digital 

space into the real world.

Potential for Innovation in the Media Industry through the Use of Digital Signage

Source: Materials from the website of Dai Nippon Printing Co., Ltd.,

processed by Prof. Matsuo of the Graduate School of the University of 

Tokyo and DBJ (part of upper side)

Consulting

Equipment 

and System 

Selection

Design,

Construction

Content 

Planning,

Production

Distribution,  

Operation,

Maintenance

Effect 

Verification

Utilize image recognition technologies for tracking pedestrian 

traffic, the viewer’s attribute type and the viewer’s gaze, 

in order to verify the effect

• Determine whether the ad is effective or ineffective (A/B testing)

• Utilize findings to select ads and improve consulting plans

• Analyze pedestrian traffic data for effective ad placement plans

• Achieve optimal digital signage layout design

• Optimize services and content through utilizing the digital space

Implementation in the Real World

P D C

Introduce services optimized in the digital 

space into the real media industry

• Digital signage business:

(e.g.) Provision of optimal contents/services

• Publishing-related business:

(e.g.) Planning of book titles

• Marketing-related business:

(e.g.) Detailed planning of flyers and posters 

A
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Issue-driven Innovation: “Inclusive Tech”

 Solving social challenges such as visual impairment, by implementing appropriate technologies on a global basis.

 Creating a potential “Inclusive Tech” market by applying AI and other advanced technologies to efforts aimed at a society 

where all members are universally empowered.

Example of Inclusive Tech: TAKAO AI (Matsuo Lab Start-up)Image of Inclusive Tech

 It is possible that apps intended for the visually impaired that contain 

functions for location beacon, guidance system, and voice-guided 

navigation can serve to improve accessibility for many times more 

people, with or without visual impairment (Global market size estimated 

at 20 trillion yen).

 Santen Pharmaceutical, JBFA*, and IBF Foundation* have jointly 

launched the VISI-ONE Accelerator program for ecosystem formation, 

indicating the emergence of advanced efforts originating in Japan. 

Company Name TAKAO AI, Ltd. 

Business Outline

Development and operation of document 

conversion services for improving information 

accessibility

Representative Ryuta Itabashi

Establishment February 25, 2021

Inclusive Tech

Current 

Society

Children/

Parents

Elderly 

People

People with 

Disabilities

Rural 

Areas

Sick/Injured

People

Foreign 

Nationals

Example of TAKAO AI’s Solutions

Source: Materials from Santen Pharmaceutical Co., Ltd. and 

TAKAO AI, Ltd. processed by DBJ

*JBFA：Japan Blind Football Association / IBF Foundation： International Blind Football Foundation

TAKAO AI’s Braille 

translation/transcription service processes

AI Braille 

Translation Engine

Cloud-based Braille 

Proofreading

Voice 

Reading

TAKAO AI’ system

Upload the 

original script 

image data 

(PDF) from the 

web app

Braille Data 

Downloading

Braille Print 

Request

AI Braille 

translators and 

cloud-based Braille 

proofreaders

Publish after 

obtaining consent 

of the data owner

This table 

shows the 

prices of 

goods

The visually 

impaired access 

the TAKAO AI 

website to use 

Braille data
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Increase in “Enterprise Value” by Industrial DX

Impact of DX on the Entire Industry

Current Status Phase3 (after Industrial DX)

400 trillion 

yen

Estimated Effect of DX

 The estimation of the impact that productivity improvement through DX promotion of each company can bring to the 

enterprise value of the entire industry in Japan.

 Achievement of industrial DX can increase the total enterprise value (including the each company’s multiple) of the entire 

industry, suggesting the potential for exponential growth.

Notable difference in per-capita 

productivity revealed between the 

industry average and that of DX 

companies 

5.65 million

yen

9.80 million

yen

Industry 

Average*

DX Companies’ 

Average**

< Per-capita EBITDA >

From the assumption that industrial DX will 

generate the effect on average as indicated in 

the left chart, a huge increase in enterprise 

value can be expected in the capital market.***   

(Close on March 2, 2022)

*  Industry average: Calculated for TSE 1-listed companies excluding DX companies.

** DX companies: Companies selected as “DX stocks” (Ministry of Economy, Trade and Industry, TSE, etc.) for the three straight years from 2020 to 2022.

*** It is assumed that industry average per-capita EBITDA will grow to the level equivalent to that of DX companies’ average.

Source: Data from SPEEDA, processed by DBJ

Total 

Enterprise 

Value

(2,710 companies 

listed on 1st 

section of Tokyo 

Stock Exchange)
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