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About this paper
In the face of the COVID-19 pandemic, the world seems to be standing at a key juncture in terms of
whether we can turn this crisis into an opportunity.
Japan has experienced this kind of change many times in the past. For example, the Perry Expedition
triggered the Meiji Restoration, transforming Japan into a modern nation in a short period of time. On
the other hand, having accepted the fact that the nation was defeated in WWII and starting to look
forward to the future, Japan enjoyed its rapid economic growth, a rarely seen phenomenon.
In all of these cases, Japan not only tackled such unexpected circumstances squarely, but also took
advantage of such changes as an opportunity to look to the future and enhance its social infrastructure
and social systems. As a result, society as a whole underwent major innovations and achieved
exponential development.
For example, the Meiji Restoration has led to infrastructure developments such as electric power and
railroad constructions as well as the creation of an information network called the postal system in a
short period of time. In the rapid economic growth era, Japan developed its infrastructures such as
roads, water and sewage systems, and also enhanced its social security and education systems as well.
What kind of future should we foresee in the wake of such a phenomenon? Our study group has been
discussing how we should "see" an invisible change called digitalization and how we should foresee
possible future changes in its social structures. Through that, we have come to recognize the
importance of the digital market.
In light of what the industrial sector will see as a result of digitalization and how we should cope with
the population decline era, we have prepared this paper to suggest the importance of the digital market
and the necessity for further discussion to actualize it. When preparing this paper, the study group
members and our secretariat tried to use plain language and expressions as much as possible so that
the whole picture can be conveyed to as many people as possible in an easy-to-understand manner.
You might see some insufficient perspectives or logical inadequacies in this paper, but we expect that
this paper will support future discussions in many occasions. We also hope that great momentum will
emerge for actualization of the digital market by uniting people who are facing various problems in
Japan or those who are trying to create a future with better services.
January 8, 2021
Study Group on Solving Challenges in Digital Markets and Developing Infrastructures
for Next-Generation Transaction
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Chapter 1: New industrial structure and digitalization
In Japan, "Society 5.0" is defined as a human-centered society in which a system that significantly
integrates cyberspace (virtual space) and physical space (real space) actualizes economic development
and solves social issues at the same time. In such a society, analysts recognize the changes as seen in
Figure 1 will occur.1 What will happen to industry in such a society?
Human and human, human and
service, service and service
Everything will be connected

Providing optimal UX (user experience) in
real time based on user’s intentions and
as the situation demands

Cyberspace

Physical space

Figure 1

Over the past few decades, we’ve seen gradual structural changes from an industry-based vertical
to a horizontal one, including expansion of software-related services thanks to diffusion of the
Internet. Our study group recognizes that Society 5.0 industrial structure will look like a mesh
structure with close connections of vertical (industries) and horizontal elements (capabilities),
with digitalization further accelerating structural changes. Under such structure, the basic
approach will be to pick up optimal elements for each horizontal layer based on their targets.

Industry D

Industry C

Industry B

Industry A

“New industrial structure”

...

Cross-sectional system

Physical infrastructures

Figure 2

(1) This mesh structure consists of vertical
(industries) and horizontal elements
(capabilities) (2) The basic approach will be
to pick up optimal elements for each
vertical layer

1 See Cabinet Office’s website (https://www8.cao.go.jp/cstp/society5_0/index.html) for more information on Society 5.0. The secretariat has prepared Figure 1 based on the presentation
material by SAITO Yutaka, President, Digital Architecture Design Center, Information-technology Promotion Agency, Japan
(https://www.ipa.go.jp/dadc/seminar/pdf/ceatec2020_dadc_strategy_20201022.pdf) on the topic “Vision of the Society that DADC aims, and its Specific Efforts” in the CEATEC 2020
Online conference “METI/IPA Special Session ‘Industrial Structure DX created with Digital Architecture.’”
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Then, why will we see this kind of industrial structure? To understand such future picture, I would like
to pick up an abstract example about the possible consequences of "digitalization" in the future.
First of all, digitalization is something that humans, in the quest to do more complex things faster
and more efficiently, are pushing ahead with it all over the world. This is an inevitable path for
humans, but analysts all over the world have taken notice because they anticipate possible
unprecedented, significant changes beyond our imagination.
As a result of our abstract discussions, digitalization will probably accelerate the following two
factors, roughly speaking.
First, “human activities” will get significantly separated (decoupled) into “capabilities” and
“information.”

Decoupling

•
•

•

Livelihood
Economic activities

•
•

Manual
labor

+

Tools and machines •

Hardware
Software

Manual
labor

+

Tools and
machines

Operator

+

Hardware
Software

Operator

+

Hardware

+

Information
Data (numerical
values and
contents)

Sensor
information

Software

Hardware

Internet

Algorithm

Software

Digital technology evolution

Capabilities

Human activities

Figure 3

Through several industrial revolutions, we humans have enriched our daily lives by decoupling
human activities into capabilities and information as shown in the figure above. While going in the
direction of decoupling, digitalization is anticipated to yield new services because a wide variety of
services would change beyond our imagination. It is also expected to create employment in new ways,
just as industrial revolutions have created new roles for humans.
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Second, it looks like combinations (re-bundling) of optimal options for intended purposes.

(1)

(2)

Re-bundling

Unbundling
(separated, streamlined and more
complicated)

(1)→(2): Elements get
(3) separated, leading to a
new structure that
connects each element

Figure 4

(2): Elements are
streamlined and more
complicated

(3): Optimal elements
connect with each other
in line with the intended
purpose

First of all, digitalization will lead to decoupling of elements, and each element will get streamlined
and more complicated (unbundling). For example, a restaurant starts to have two elements: Cooking
space, cooks and dining space; a vehicle gets separated into a wheeled vehicle and a driver; and, on the
other hand, individuals and commercial users are able to mutually use hourly-based car sharing
services. If elements are separated in this way, and such sub-elements are also divided further, then
combination (re-bundling) of optimal elements for the intended purpose will work more
effectively than ever. So, this approach is anticipated to serve as a fundamental approach.
As described above, as digitalization basically poses these two impacts on various services and
activities, we will see a new industrial structure as described in Figure 2.
It is data flow that will accelerate such industrial structure changes. If everything is connected through
data flow, data-driven businesses will emerge beyond national borders. To this end, secure and safe
data flow is necessary. Calling it "Data Free Flow with Trust (DFFT)," the Japanese government is
taking initiatives around the world by emphasizing its importance and is pushing ahead with it for
various international frameworks.
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<Column> Data Free Flow with Trust (DFFT)
While data/information trans-border flows improve productivity or beef up innovations, they pose
some problems in terms of privacy, data protection, intellectual property rights, and security. By
addressing such problems, free data flow should be enhanced to strengthen consumer and business
confidence. Japan declared such concept “Data Free Flow with Trust (DFFT)” in the "Osaka
Track" launched at the G20 Osaka Summit in 2019. Insisting that international rules on digital
economy should be promoted around the world with the main focus on data flow and ecommerce, Japan intends to push ahead with it in international forums by working with various
stakeholders, such as WTO, OECD, and other international organizations or industrial circles.

Photo source: Website of Prime Minister’s Office
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Chapter 2: Industry’s future in the population decline era
While Chapter 1 discusses industrial structural changes due to digitalization, this chapter further
analyses industry’s future through population decrease, the most serious factor that Japan will face in
the future to alter its social structure. An aging population also comes from a significant change in the
ratio of young generations to the elderly due to a significant birth-rate drop.
Such population decline brings about complicated social problems because Japan’s population,
which has been growing for a long period of time, started decreasing. A lot of systems will no
longer be viable because they are designed based on the assumption of long-term population growth.
In addition to this, it will pose significant impacts on many elements, including industries. This
problem is not unique to Japan. Even some EU nations including Italy and Germany will face this
problem in 5 or 10 years after Japan. South Korea and China are also estimated to face this problem in
15 years and 20 years, respectively. Japan is confronting this problem earlier than other nations.
In 1 million persons
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Population decline causes complex social problems. It poses particularly significant impacts on the
industries for the following reason: Trading areas and industrial sectors expanded at the same time
during the population growth era, but a gap is more likely to emerge between trading areas and
industries in the population decline era.
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Difficult to cope with downscaling

For example, new suburban towns that enjoyed simultaneous developments of their housing, public
transportation, and commercial facilities are now getting more inconvenient, because their residential
zone stays unchanged but their commercial section shrinks due to dead railway track lines and
commercial shops going out of business due to the population decline. Infrastructures are no longer
viable because developers planned and designed these infrastructures in anticipation of future growth.
In this way, Japan already sees variable problems as a reality. These problems will further deteriorate
in the future.
In numerical terms, how serious is the actual gap between trading areas and industrial sectors in
relation to such population decline? From municipality-based macro-perspectives, MLIT (Ministry of
Land, Infrastructure, Transport and Tourism) estimates the probability of existence of various service
providers in a municipality, based on municipal population size, suggesting the relationship between
municipal population size and services available.
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Source: Excerpt from MLIT, “Grand Design of National Spatial Development towards 2050, Japan”

On the other hand, a gap between trading area and industrial sector does not necessarily occur within
municipal borders. Rather, such a gap is estimated to actually occur in smaller districts. It is also
important to understand how such gap will change over time (i.e., the degree of population decline).
MLIT estimates the population of 500m x 500m grids, smaller districts in municipalities, every five
years for the next 30 years or so. The MILT’s data suggests how population will decrease in such
smaller areas. It also suggests that, large urban areas such as the 23 wards of Tokyo, Osaka City
and Yokohama City will also partially suffer significant population decline even though they do
not seem to confront major problems on a municipal basis. Population decline is a problem not
only in rural areas but also in urban areas.
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Figure 9

Legend:

Meshes going further than
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rate

Meshes that suffer population decline
quicker than the average of
the entire district

Meshes with population decreasing
more than 20%

Source: Digital national land information “500m mesh future estimated population” (National Spatial Planning and Regional Policy Bureau in 2018)

A gap between the trading area and industrial sector is estimated to emerge on the small mesh
basis in this way. Unfortunately, it is still impossible to predict such gap on such small mesh basis as
of this moment. Today, our daily life requires a lot of things, such as food, clothing, and housing.
Further population decline in the future will surely expand gaps between trading area and
industrial sector, but regional gaps of our daily life should not expand further in this way. In
addition, policymakers must take fine-tuned actions to deal with this problem, rather than taking it as a
matter on the municipality basis.
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such situation, what should policymakers do to maintain industrial sectors that support our daily
life?
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Due to the decreased number of passengers, all 18 major railway companies suffered
an operating deficit in the 1st Quarter (April-June) of 2021.

Zero impact to
20% drop
20%-30% drop

30%-50% drop

70% or
larger drop

50%-70% drop

Both high-speed bus and general route bus operators suffered the sharpest drop in
passengers in May: 86% drop for high-speed bus operators and a 50% decline for
general route bus companies.
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Then, what should the industrial circle do to cope with such population decline era? Chapter 1
suggests that digitalization will transform the industrial structure into mesh elements (Figures 2, 3 and
4 in Chapter 1). This section will further analyze cross-sectional capabilities needed to cope with a
gap between the trading zone and industrial sector in the population decline era.
First of all, to deal with this problem, we need some capabilities that integrate/distribute public
information, industrial sector’s information and so on, so that we will have detailed and real-time
information (data) on the smaller mesh basis as described above. Even if each industry (or each
business operator) has detailed dynamic data, such data is not integrated on the cross-sectional or
regional basis. In addition, even if they survey and integrate data on the regional basis from civil
service or regional problem perspectives, they might have only rough data or conduct fixed-point
surveys only once every few years. As data definitions/data quality might be different from each other,
policymakers need to pay some costs on integrating their data.2 If they successfully overcome such
problems and have integrated and detailed dynamic data,3 the government will be able to take
appropriate actions, or industrial sectors will be able to make efforts to actualize appropriate services.
In particular, this represents the role that lower layer’s foundational elements should play in the
structure in Figure 2 in Chapter 1.

Capabilities to integrate/distribute information
Fully
integrated
Civil service and
regional problem
perspectives

Future

E.g.) Survey that
integrates the economy
and transportation

Detailed
and
dynamic

Rough
and static
A lot of
existing data
available as
of today

Industrial sector’s
perspectives
E.g.) Industrial data,
operational data,
marketing-related

Fragmented

Figure 10

2 Generally speaking, if a corporation analyzes data with data science or other techniques, it is said that data cleansing or other data preparatory processes account for 70-80% of the entire
process.
3 For more information on how we should handle such information (data), refer to Chapter IV in the First Summary Report prepared by Data Strategy Task Force, Information Technology
Strategy Planning Office, Cabinet Secretariat. https://www.kantei.go.jp/jp/singi/it2/dgov/dai10/siryou_a.pdf
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Next, let us examine what is needed to generate services that will address the problem, if such
information exists. First of all, as the trading area changes due to population decline, it is
necessary to provide flexible services at a flexible price, while services are intermixing in an
unprecedented manner.
Let's take food ingredients as an example. If they are sold at stores, store owners collect food
ingredients at their stores from all over the country (logistics), and customers visit these stores on their
own, buy them, and take them home (human flow). However, if sales fall short of the projected level
due to a change in the trading area, then store owners will find their business unprofitable and close
down their stores. If so, their store customers will have to go further to a distant store if there is no
store available nearby. This is an inconvenience that we are starting to face. If a little more emphasis is
placed on logistics, customers start placing their orders online (information flow) and receive their
food ingredients from such distant store. In this case, the store in question will handle shop visitors
and delivery service users at the same time. If they put more emphasis on logistics, food ingredients
will be delivered directly from producers all over Japan to households without going through stores.
Of course, this is not the case for products that we must purchase directly.
In this way, a wide variety of services are needed, with different focuses put on 3 factors (the
human flow; logistics: goods flow; and information flow), depending on purposes or
circumstances. To provide such services in a flexible manner, it takes a lot of man-hours (costs) to
design and operate the framework to overcome the barriers between industries that exist as of
today. In addition, the cost will eventually rise if logistics and information flow are not provided
efficiently among multiple service providers. In this case, appropriate services are not provided, which
will pose significant problems. To solve such problems, the cross-sectional capability that
dynamically integrates human flow, logistics, and information flow will also be necessary.

Achieving optimal service based on intended purposes
or circumstances

Human
flow

Logistics/
information
flow

Cross-sectional capability that dynamically integrates
human, goods and information flows

Figure 11
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Chapter 3: Digital market and services evolution
Following Chapter 1, Chapter 2 analyzes cross-sectional capabilities necessary to cope with any gap
between the trading area and industrial sector that arises in the population decline era. Under such
situation, what will happen to the market as a whole? A market is a place where consumers and
corporations connect to each other through transactions and create various services and
activities. In this sense, there will emerge a new market that incorporates the cross-sectional
capabilities as stated in Chapter 2 and provides highly-digitalized transaction-related market
capabilities (hereinafter, such market is referred to as a “digital market”). If this market works
well, we might be able to enjoy services as stated in Chapters 1 and 2. As a result, it is expected
that not only new services will be created with digital technologies, but also that we will enjoy more
advanced services such as food, clothing, and housing in supporting our daily lives. The market serves
as a medium between consumers and businesses through contracts and money paid. So, the flow of
money (monetary flow) is also added, forming a digital market that dynamically integrates
human, goods, information and monetary flows to achieve various services and activities.
Transactions as seen in Figures 12 and 13 will play important roles there.
A) Cross-sectional, quick, small-lot or high-frequent transactions are important
1 Month

Figure 12

Cross-sectional
and quick

Small-lot
transactions

High-frequent
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B) Dynamic price-setting, including non-price-related information, is important
(Conventional examples)
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Figure 13

<Column> Digital advertisement market
The digital advertisement market is an example of this type of market evolution. It creates new
value added through quick, cross-sectional, small-lot and high-frequent transactions. In this way,
conventional online advertisements where advertisers purchase fixed ad slots on a monthly basis
are eliminated from the market.
As described in Chapter 2, the market should have such cross-sectional capabilities, rather than
simply combining individual company- or industry-based efforts. If the market is highly
fragmented, does not sufficiently connect its elements, has excessively multi-layered complicated
structure, and as a result, generates excessive cost, then available services are inevitably limited.
If a digital market emerges where transactions shown in Figures 12 and 13 are available, services will
significantly evolve in two manners as stated below.
1 Achieving social values or economic efficiency across human/goods/information/monetary
flows
Example 1) Operational online/offline barriers are eliminated
 Provides online business talks, diagnosis and education services in line with the
circumstances at the time, offers contract/settlement capabilities on site, makes
arrangements for necessary delivery services at the same time, and delivers goods and
medicines to the homes of users
 Based on the settlement service outcomes, market participants are able to receive money
or file a public subsidy’s application form automatically.
 Users go through offline procedures from their interface in the same manner as online
services. Barriers are eliminated, but offline services are also available.

14

Discussion Paper on Digital Market

Example 2) Mobility and services are highly integrated
 Services (shopping or dining) and mobility are highly integrated. We are able to select
the most suitable option (going out for eating, using food delivery or relocating the
kitchen itself).
 Prices will change, depending on traffic jams, store congestion, or some other factors,
while lump-sum settlement services are also available.
2 Information flow drastically changes human and goods flows.
Example 3) Operational efficiency will improve backed by human/goods cross-sectional flows
× cross-sectional supply chains.
 Most suitable mobility is attained with cargo/passenger cross-sectional operations in line
with transport data.
 Most appropriate human and goods flows are attained in line with sales forecasts and
production plan through upstream (production) and downstream (sales) cross-sectional
supply chains.
Example 4) Traffic jam/congestion mitigation
 Based on human/goods flow projection, the mitigation factor (e.g., the price will rise if a
driver plans to go through a traffic jam) becomes available as a market element.

The digital market is expected to play such roles. On the other hand, policymakers should examine
some important elements if such market capabilities are highly digitalized. The problem is
whether or not consumers are able to trust transactions in such market. This is generally called
“trust.” For example, we are able to smoothly and quickly obtain goods by paying money because
consumers trust money in various layers or factors as follows: They put their trust in money recipients,
value of the goods for which money is paid, or information that represents the goods’ value. Without
such factors, we need to check the money recipients and transaction contents every time we are
involved in such transactions, which will yield a significant amount of time/monetary cost. If
consumers do not trust transactions in the digital market, the market as a whole might go
stagnant. Market transactions to date are achieved by building trust with consumers in this way.
Policymakers should sufficiently examine how to build consumer confidence in digital market
transactions.
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<Column> Importance of market trust from economic perspectives
Insufficient trust in the market will discourage transaction participants from using the market,
possibly resulting in a situation that only low-quality services are available in the market. If there
is information asymmetry between service providers and users in relation with service quality, and
they are unsure about acquiring high-quality services, then buyers will stop offering appropriate
prices for high-quality services. In this case, the market will only consist of sellers that provide
low-quality services. Eventually, only low-quality services are available in the market. This is
called adverse selection.
As mentioned above, if we successfully forecast the future digital market and appropriately
achieve it, we will be able to achieve economic development and solve social problems in a
compatible manner as we are aiming to do in Society 5.0.
<Column> Expectation on market design
Market design is a field of study that mainly employs economics matching theories or auction
theories4 to analyze how well-designed legal and institutional frameworks would work in solving
problems. In addition, analysts in Japan pay attention as a practical science that covers social
implementation through collaboration with computer science. In Autumn 2020, the University of
Tokyo established the Market Design Center,5 with expectation on social implementation for
solving problems in various fields, such as the insufficient nursing school capacity problem as
well as a trainee doctor matching solution to address a lack of doctors in rural areas on which
deeper theoretical analysis is already progressing. Utilization of market design in this way will
continue to play important roles to achieve economic development and solve social problems in a
compatible manner.

4 Matching theories analyze how to match humans to humans or goods/services in the most suitable manner. Auction theories examine appropriate options based on intended purposes,
such as attaining efficient resource allocation or maximizing seller’s revenues through a paid public bidding process.
5 https://www.mdc.e.u-tokyo.ac.jp/
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Chapter 4: Important elements and infrastructures for the actualizing digital
market

This paper, up to Chapter 3, explains how various services and activities will be achieved through
digital market transactions, and that the emergence of a digital market will play a central role in
achieving economic development and solving social problems. This chapter will analyze important
elements for actualizing the digital market. When looking at the digital market structure from a higher
perspective, Figure 14 illustrates that digital market participants obtain physical and cyber
situation information (data), provide diversified and optimal offers through cyberspace by
integrating various elements, and actualize various services and activities in the physical space.

Cyberspace

Physical space-centered market
Monopoly
problem

Some
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1
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Rules
3

2

Combination of
human,
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Information
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Figure 14

I would like to make the meaning of the word “infrastructures” in Figure 14 clear. It originally and
literally means “foundation,” “understructure” or “basic facilities (necessary for economically viable
nations or societies).” Generally speaking, infrastructures consist of roads or water supply/sewage
systems that support our daily life, and they are called physical infrastructures. On the other hand,
infrastructures are also developed in cyberspace in order to actualize Internet businesses or
applications. In this paper, they are expressed as “cyber infrastructures.” Also, infrastructures refer
to understructure elements that play fundamental roles. Hereinafter, digital market infrastructures
mean infrastructures necessary for actualizing a digital market. Let us examine such infrastructures
further.
Transactions to date in cyberspace mainly consist of digital advertisements, content services or
financial products, but physical space’s services or activities will also be actualized through
transactions in cyberspace as well. Digital market infrastructures must be developed, taking into
account the fact that unprecedented impacts might emerge on any elements of our daily life. For
this reason, digital market infrastructures do not have the same requirements as cyber infrastructures.
Some common technologies or frameworks might be employed, but the current cyber infrastructures
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will not necessarily work as digital market infrastructures without any modification. It is necessary to
develop new digital market infrastructures. This chapter will now examine the elements listed in
(1) to (3) in Figure 14.
<Trust and rules in (1) in Figure 14>
To build trust in the digital market as stated in Chapter 3, it is important to fully utilize and
implement digital technologies. Naturally, costs will emerge as we proceed with transactions by
checking out our business partners and transactional trustworthiness in detail. On the other hand,
convenience is also an important factor to activate transactions. Conventionally, the market where we
have been engaging in transactions has a trade-off relationship between its security and convenience in
this way. For this reason, rather than digitalizing physical space-type solutions or employing
cyberspace approaches without modification, it is important to achieve cost effectiveness and userfriendliness in a compatible way by employing digital technologies, assuming integration of
cyber and physical spaces. This is because humans on the quest to handle more complicated
matters in quicker and more efficient manners are pushing ahead with digitalization, as
mentioned in Chapter 1. Great expectation should be placed on attaining digitalization in this way.
At the same time, we will also need new rules. First of all, when creating rules on digital market
infrastructures, policymakers must take into full consideration the fact that basic infrastructures will
pose stronger impacts on the entire society, as services created through a digital market become more
convenient and further widespread.6 In addition, they must also consider the importance of providing
digital market infrastructures in a stable manner,7 just like electricity and water supply, so that
they do not suddenly become unavailable. With these considerations in mind, appropriate rules for
digital market infrastructures should be developed. Then, governance is needed when checking
that market transactions really comply with applicable rules. This is achieved by utilizing digital
technologies, such as automatic monitoring of real-time data, because cost and user-friendliness
should also be compatible in a similar manner to the case of trust. In addition, as context changes,
it is necessary to review the current rules and create new rules. The desirable way of governance8 is
also anticipated to change.
<(2) (3) Information integration, and combination of human, goods/information/monetary flows in
Figure 14>
As various types of information (data), including information from physical space, can be integrated
and processed in cyberspace, the digital market is also able to combine human, goods, information and
monetary flows horizontally to offer optimal and diverse proposals in the physical space as well. In
this sense, it is important that they will be able to integrate and process a variety of data. As
6 For example, if a certain company creates transaction rules or service policies in favor of its own profits, then companies will be unable to freely provide their services, and service
options otherwise available will disappear, possibly posing disadvantage to consumers.
7 For example, when one company providing a large-scale service such as cloud causes a failure in its system, there is a risk that the failure can affect the companies connecting with the
system and the whole IT infrastructure throughout the world, falling into considerable confusion among these companies' business and consumers.
8 (Reference) GOVERNANCE INNOVATION: Redesigning Law and Architecture for Society 5.0 https://www.meti.go.jp/press/2020/07/20200713001/20200713001.html
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illustrated in Figure 3 in Chapter 1, digitization separates off (decouples) capabilities and information
(data). Then, various activities are expected to generate even more diverse data. However, if the data is
fragmented and unconnected, they cannot be processed in an integrated manner. In digital market
infrastructures, it is very important to ensure interoperability, especially when it comes to the
data required for market transactions.
Market transaction-related data mainly consist of the following categories.
A) Goods-related: Data that show who is able to sell (to whom) what kind of goods, how and
when?
B) Price-setting-related: Data on demand-supply plus α9
C) Contract (transaction content)-related: Data on who buys it? What does he/she buy? From
whom? At what price? When?
D) Contract compliance-related: Data on how the contract is complied with
(human/goods/information flows10)
E) Audit-related: Data audited on transactions, and its outcome
F) Payment-related: Data on whether or not money is paid (monetary flow)
Data should show no gap between product or industrial categories or among human, goods,
information or monetary flows, or among audit categories. Similarly, the aforementioned
interoperability perspectives are important for trust and rules as well. Examples of elements that
consist of digital market infrastructures include contract- or payment-related systems, digital IDs, data
standards and quality,11 and cloud storage. In particular, they are expected to play important roles in
achieving data interoperability.
As mentioned above, digital market infrastructures should be developed, taking into account the
factors (1) to (3) in Figure 14. Since services provided in cyberspace are free from geographic and
spatial constraints on business, development efforts at home and abroad with an eye on the global
competitive environment are also important. Fully taking into consideration the effect of scale
economy or network effects, Japan must develop its own digital market infrastructures.

9 See non-price-related information in section B in Chapter 3
10 For example, delivery of goods means delivery to a warehouse. It represents the data on the flow of goods.
11 See page 23, etc., the First Summary Report prepared by Data Strategy Task Force, Information Technology Strategy Planning Office, Cabinet Secretariat, as stated in footnote 4.
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Chapter 5: Digital market infrastructures development in a desirable manner
There is an important viewpoint to consider when building such digital market infrastructures in
Japan. It is the fact that the characteristics, prices, and players of services/technologies are
different between the "rising " and the later "widespread". They are inconvenient, high-priced or
only available to certain limited users in “early days,” but it is important to transfer as early as
possible to the stage where they are user-friendly, widely-spread and available to all Japanese
citizens at a lower price.

Figure 15

It is also important that everything is connected and forms a mesh structure (Chapter 1) and that
population decline does not generate a larger regional gap in people’s daily life (Chapter 2). In
addition, from the trust/rule perspectives (Chapter 4), it is important that digital market infrastructure
development projects involve a wide range of stakeholders in advance, such as players expected to
provide systems, and possible users. Policymakers should discuss/examine future solutions beyond
each industry’s viewpoints or perspectives. In addition, they should also move forward by designing
architectures (overall view) from transregional perspectives. Of course, during the transition era, they
may have to deal with problems of specific industries and regions. The important thing is that we
should always pay attention to the entire picture while dealing with specific issues, and then
update the overall purposes based on any identified specific problem. Moving forward while
designing architectures will serve as an effective approach.
Furthermore, through the design process, and when engaging in mutual business activities and
identifying business/system relationships, it become visible what portion is competitive or what
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portion we should cooperate in. For this reason, designing the architecture that serves as the overall
picture will work effectively to identify what should be the infrastructures for the entire digital
market.
As infrastructures serve as an essential element and play
“Desirable path and
background roles to underpin services available, we should not
Future
decision-making”
image
based on PDCA
evaluate good and bad points from the service’s superficial
outcomes. For example, despite high performance indexes, some
infrastructures suffer low usability evaluation from stakeholders.
On the other hand, infrastructures enjoy high evaluation by
infrastructure service developers, but receive low evaluation
from consumers that actually use such services. For this reason, Figure 16
on the premise of the PDCA cycle, stakeholders need to agree and designate the measurement
index/scale for each development phase. In this way, architecture design also works effectively.
The aforementioned analysis requires not only discussions on explicit matters from short-term
perspectives, but also arguments on potential problems from long-term viewpoints. As seen in the
aforementioned chapters, it is not about how we should solve the present problems in the present
industrial structure, or how it should be built with the combination of cyber and physical spaces
currently available. If a short-term approach is employed to solve specific problems identified, it
will be surely influenced by the current conditions or structure. So, even if we look one step
beyond and make further efforts, it might be difficult to actualize a digital market. However,
individual companies or the administrative branch should inevitably cope with specific problems at
hand, and it is very important to address such problems. For this reason, discussions on potential
problems from long-term perspectives unfortunately do not make progress in some cases.
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With such problem awareness, the Japanese government established the Digital Architecture Design
Center (DADC)12 at the Information-technology Promotion Agency, Japan (IPA) in May 2020. DADC
is expected to serve as a forum where various stakeholders from industry and government sectors get
together to design future architectures, aiming at developing future digital market infrastructures. In
response to this trend, the Ministry of Economy, Trade and Industry (METI) held the Council on
Development of Infrastructures for Digital Markets13on October 16, 2020, with participation of Mr.
Kajiyama, Minister of Economy, Trade and Industry, and Mr. Hirai, Minister for Digital
Transformation. At that meeting, participants discussed the importance of developing digital market
infrastructures, and decided that DADC would handle architecture design under the theme “Optimal
human/goods/information flows.” Based on such outcomes, METI held this study group. On
December 21, 2020, the Digital Government Ministerial Meeting was held at the IT Strategy Planning
Office, Cabinet Secretariat and prepared Data Strategy Task Force’s first summary report that
incorporates the topic of digital infrastructures14 development and expansion15. In this way, the
Japanese government takes various policy actions to develop digital infrastructures.
In 2019, METI published the report titled "How to Design ‘Public’ in a Digital Age,"16 which raises
the questions of who will play "public" roles in the future and in what way, and how the roles of the
government will be transformed. The digital market is anticipated to pose significant impacts on
Japan’s society and industries in the future and should be created in line with a “public”
concept. Rather than simply discussing the roles that the government should be responsible for,
academic/business/government sectors should have cross-sectional discussions on who will play
“public-sector” roles and how. It is necessary to identify desirable roles by involving various
stakeholders. If it is difficult to design and implement digital market infrastructures by the private
sector alone, the government might have to make public investments in digital market infrastructures
as necessary.

12 https://www.ipa.go.jp/dadc/
13 https://www.meti.go.jp/shingikai/mono_info_service/shijokibanseibi/001.html
14 In this paper, digital market infrastructures mean infrastructures necessary to achieve a digital market (Chapter 4). This is not necessarily the same as digital infrastructures mentioned
herein.
15 See (3) and other sections, Chapter IV, First Summary Report prepared by Data Strategy Task Force, Information Technology Strategy Planning Office, Cabinet Secretariat in footnote 4
above.
16 https://www.meti.go.jp/press/2019/08/20190806002/20190806002.html
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Chapter 6: Tips for future discussions
Technological innovation called digitization is about to bring about significant changes in industries,
but the well-being of the people at large as well as the continued growth of Japan’s industries will
largely depend on successful creation of the digital market itself. Importantly, this is not an extension
of what we do now, and it is not easily attainable without creation of new digital market
infrastructures. As mentioned at the beginning of this paper, this study group has compiled this paper
to suggest the importance of the digital market and the necessity for further discussions for creating
such market, paying attention to: How digitalization will transform industries, and how we will cope
with the population decline era.
Finally, here are hypotheses for future action plans obtained from the discussions in this study
group, and checkpoints that we should take into consideration when moving forward. Being
inspired from these discussions, we expect that various participants from industrial and academic
circles will discuss the development of digital market infrastructures in detail, and move forward to
actualize them. To conclude this paper, METI and other ministries are expected to ask experts for their
opinions as necessary, and take further policy actions toward the development of digital market
infrastructures.
A: Hypothesis on action plan
(1) As benefits of services available on the digital market depend on data quality and
quantity (interoperability), policymakers should implement digital infrastructures that
support data integration and quality assurance in advance.
(1)‐1. Identify important data for digital market transactions in the future and then push
ahead with designing architectures and examining possible standardization related with
Fully integrated
data integration and data quality
To enhance interoperability and user friendliness, it
Civil service and
regional problem
is important to overcome the current problems of
perspectives
Future
E.g.) Survey that
huge development cost resulting from different data
integrates the economy
and transportation
definitions or varied data qualities. It might also
Detailed
Rough
and
and
result in slower data flow. For this reason, we
dynamic
static
Industrial sector’s
should identify important data for digital market
A lot of
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existing data
transactions in the future (see the figure on the right
available as
E.g.) Industrial data,
operational data,
of today
marketing-related
side) and attain data standardization, data quality,
data storage infrastructures and accessibility
Fragmented
framework at the digital infrastructural level, with a
(Reference) Partially cited from Figure 10, Chapter 2
central focus put on such data. Regardless of
whether or not newly created data are disclosed or shared with other people, it is important to
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make efforts for providing and storing such data in a user-friendly manner in advance.
(1)-2. Push ahead with discussions on digital infrastructure-related data integration and
data quality by assuming, or putting a central focus on, appropriate systems essential for
digital market transactions
Even after developing digital infrastructures for information integration, policymakers should
pay attention to how to diffuse them or how we should create compatible solutions with existing
systems. For this reason, it is desirable to examine project feasibility with a focus on systems
essential for any digital market transaction.
(2) Examine agile options by incorporating technical updates in advance in attempt to attain
trust and governance in a digital market
(2)-1. Plan/design architectures for trust or governance by incorporating technical updates
in advance
Technologies that consist of the digital market are evolving constantly. It is important to examine
what kind of technical means should be employed from time to time for building trust or putting
applicable rules in place. Technical innovation will also lead to significant changes in the original
system design’s prerequisites/requirements, such as overwhelmingly improving capabilities or
reducing costs sharply. To benefit from these technical innovations, it is necessary to design
technical-neutral architectures in terms of certain capabilities, rather than looking only at currently
available technologies.
(2)-2. Examine agile options for trust or governance by updating goals or systems in line
with environmental changes
There is a software development option called the agile approach. Similarly, when examining the
possible digital market, it will be necessary to incorporate an agile approach. For changes in the
digital market, it is very inappropriate to employ or apply traditional inflexible models where
goals or methods are already set. It is important to quickly implement the cycle of “goal-setting,”
“system design,” “operation,” “evaluation” and “improvement” in a shorter period of time.
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B: Examples of checkpoints for actions
This study group has arrived at the conclusion that we need to identify not only the aforementioned
perspectives but also important viewpoints on future digital market infrastructures developmentrelated actions, and move forward by checking whether or not individual actions actually incorporate
these viewpoints. The following list describes such checkpoints.




















Do they make their maximum efforts to reduce infrastructure cost, which is related with
transaction cost in the market?
If necessary, do they aim at a real-time solution as much as possible?
Do they take into account interoperability, including its future necessity?
Are they user-friendly (usable) when they become widespread?
Do they design the infrastructures with digital technologies, shifting away from traditional
approach?
Do they examine designing/altering applicable rules as necessary, taking into consideration
utilization of digital technologies?
Do they pay full attention to status quo bias mitigation approaches in response to any change?
Is it designed to accommodate technical updates, taking into consideration possible technical
obsolescence?
Is it designed taking into account creation of trust in transactions?
Does it work stably? Is there any backup plan?
Is governance established to avoid constraining business options and prevent people from taking
advantage of rip-off economic conditions?
Is the architecture able to autonomously activate governance?
Do they utilize digital technologies, including automatic monitoring of real-time data?
Will the architecture successfully prevent excessive infrastructures?
Do they invest in infrastructure development from long-term economic viability perspectives,
rather than short-term viewpoints?
Do they assume the PCDA cycle as a premise when actualizing their plan and designate
measurement index/scale for each development phase?
Do the government and private-sector spend their budget, taking into consideration design,
implementation, operation and disposal processes as well?
Do they make decisions after discussions with multiple stakeholders?
Is the infrastructure designed in line with competition- and non-competition-related arguments?

End
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