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Report worldview: To achieve transformation for the tomorrow of Japan'’s industry, we must overcome the constraints

we face

Japan’s industry today

A manufacturing powerhouse, led by the automotive industry

<High quality & high functionality product groups>

B Industries with a high level of competitiveness (products, machinery,
components, materials) are concentrated in specific areas,
consistently creating high quality & high functionality products

B Leading the world with many resource-saving & energy-saving, low
carbon products essential for SX/GX
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<Provision of high-level services>

B Providing world-class services in terms of quality, speed, hospitality,
and accuracy, at affordable prices

B However, some industries (companies) struggle with low productivity,
as well as challenges in marketing, pricing, and earning power
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Japan’s industry tomorrow

Captivating the world with a hybrid of products and experiences

<Exerting presence in high added value fields>

Continue to fend off competition from overseas companies in high
functionality products, maintaining and increasing global share
For generic products, where Japanese companies tend to struggle
with scale, achieve overall optimization through collaboration or
integration with others

<Improving operational efficiency x high added value>

Expecting revitalization of inbound tourism leveraging Japan’s
natural, cultural, and culinary resources, as well as expansion of
healthcare and senior demand with the aging population

Advancing automation & labor-saving to enhance operational
efficiency and increase added value by focusing human resources on
tasks that only people can do

[Key constraints to overcome for transformation]

<Labor shortages>

* Lost revenue opportunities in growth industries such
as inbound tourism

» Maintaining essential services for daily life, such as
healthcare, will become difficult

 Decline in the quality of products and services due to
the discontinuation of traditional artisan skills

Comprehensive section (energy
constraints)

<Energy constraints>

* Increasing power demand due to
electrification and digitalization

» Greater pressure to reduce CO2 emissions

» Concerns over stable supply and soaring
prices due to rising geopolitical risk

Supplementary discussion

<Resource constraints>
» Mineral resources: Important minerals for
reserves, production, and refining are
concentrated in specific countries, posing
geopolitical risks
etc.

Through overcoming these constraints, Japan can challenge itself to the creation of new technologies,
products, and services, capturing new business opportunities

Note: Japan’s Industry Tomorrow assumes around the year 2050
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Report worldview: Transforming into an ideal state by commercializing products, technologies, and services that

address social issues
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[As-Is]

High quality & high

Manufacturing functionality product
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groups
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[To-Be]

Manufacturing
industry

Non-
manufacturing
industry

2025

Demonstrating presence
in high added value fields

Improving operational
efficiency x high added

value
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2050

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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B Manufacturing maintains and enhances its high status
through continuously creating new value in advanced
parts/materials and other high added value fields

B Non-manufacturing improves productivity by leveraging Al,
robots, and more. Humans strengthen earning power of
the industry by delivering emotional value

[Examples of products, technologies, and services
— created in the process of overcoming constraints]

Labor shortage

B Al (Industry-specific Al)

» Developing Al tailored to the
unigue demands of each
industry by scaling closed
data using federated learning
techniques

B Robots

» Development of standard
robots meeting the needs of
specific industries

» Introduction promoted in
mainly non-manufacturing
sectors by gathering user

needs and component
technologies
H Autonomous driving
» Development &
manufacturing: Vehicle
development &
manufacturing, autonomous
driving systems
» Systems: Dispatch systems,
remote monitoring systems
» Services: Remote
monitoring, on-site response,
maintenance, mobility
experience services

J

Energy constraints

<Reduced energy consumption>
B Optoelectronic devices
» Suppresses losses during
data transmission
B Superconducting cables
» No electrical resistance,
enabling lossless conduction
of large currents
— Increasing electricity demand is
a global challenge; if Japan
takes the initiative in solving it, it
will also help earn foreign
currency
<Increasing energy supply>
B Direct hydrogen production
» Generating hydrogen by
electrolyzing water using
solar power
B Solar power (perovskite cells)
» Lighter, more flexible, and
with the prospect of
improved conversion
efficiency over conventional
products
— Expect to provide solutions to
countries with energy
constraints similar to Japan, and
generate income
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Summary ~ Comprehensive Edition: labor shortage

m Japan’s working age population is on a continual decline due to the advancing declining birthrate and aging population. It is projected to
further decrease toward 2040 and 2050. In this context, improving labor productivity per person is essential to achieve sustainable
economic growth. In particular, boosting productivity in non-manufacturing industries, which account for about 80% of Japan’s GDP and
are labor-intensive, is a pressing issue. Should productivity improvements not progress, labor shortages may exceed 18 million people
by 2050,

m  While strengthening the labor force (such as women, seniors, and foreign workers) is anticipated as one solution to the labor shortage, it
is also crucial to make active use of technologies that can substitute for or support humans, including Al, robots, and autonomous
driving. If technology adoption progresses sufficiently, labor shortages in 2050 can be largely resolved.

m  Such technology adoption presents a business opportunity for providers of labor shortage solutions, and for industries facing labor
shortages such as nursing care and accommodation, it can help avoid lost sales. Furthermore, effectively utilizing labor freed up by
addressing worker shortages creates opportunities for further sales growth. The market size created by resolving labor shortages is
estimated to reach as much as 44 trillion yen.

m |n a world where Al and robots are more widely adopted, tasks that ought to be assigned to Al or robots will be delegated to them, and
humans will focus on tasks only humans can do. In particular, areas that provide emotional value (invisible value that appeals to
consumer sensibilities) will remain as tasks only humans can do.

m As the labor force shrinks going forward and talent becomes increasingly scarce, especially in non-manufacturing, a premium will
emerge for human-involved tasks, likely driving up service unit prices. For manufacturing, while promoting collaboration with other
companies on generic products, there will be an increasing need to focus on advanced fields to achieve greater productivity. Enhancing
per person added value in both non-manufacturing and manufacturing will feed directly into higher personnel costs per person and
become the twin drivers of sustainable growth.

m By seizing on the labor shortage as a catalyst to achieve long-standing productivity improvements and focusing on areas of expected
future growth, we anticipate Japan’s continued development through 2050 and beyond.

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




Japan’s population trend: Impact from current lower birthrate expected to emerge after 2040

m  Assuming it takes about 20 years from birth until entry into society, the impact of the birthrate falling to around 700,000 since the
COVID-19 pandemic is expected to emerge around 2040-2050

Japan’s population by age group (1950-2050¢)
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Note: Birth estimates from 2030 onward are medium-variant projections from the National Institute of Population and Social Security Research
Source: United Nations, materials from the National Institute of Population and Social Security Research, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Japan tomorrow given population decline: Raising labor productivity is essential as labor inputs decrease

m  Given the current birthrate, a further decline in the working age population in 2040—-2050 is inevitable, and unless per person added
value is increased, Japan’s industries as a whole may stagnate

i - Total population: 130 million + Total population: 120 million \ y TOta_' p0pU|at_i0n3 100 mi"io_n\ -
S (of which, working age population: 90 million, (of which, working age population: 70 million, (of which, working age population: 50 million,
= 70% of the total) 60% of the total) 50% of the total)
9_-—'1_ * Number of births: 1.19 million *  Number of births: 720,000 » Number of births: 620,000 - peclining
=l . Aging rate: 17% + Aging rate: 29% . : . 270 population
5 / Aging rate: 37% e 4
&
g * Total: 121.9 billion hours * Total: 113.7 billion hours ('7%) With a shrinking labor force and it being
= Manufacturing: 24.1 billion hours + Manufacturing: 19.7 billion hours (-18%) difficult to expect an increase in work hours per
_g * Non-manufacturing: 97.9 billion hours » Non-manufacturing: 94.0 billion hours (-4%) person, total labor input is declining
=
Y . -
8 * Total: 487 trillion yen * Total: 559 trillion yen (+15%)
g °* Manufacturing: 95 trillion yen * Manufacturing: 122 trillion yen (+28%) B As labor input decreases, achieving
8 » Non-manufacturing: 392 trillion yen * Non-manufacturing: 437 trillion yen (+11%) economic growth requires capital
o investment and improvement in TFP (Total
Factor Productivity)
B Among these, raising the labor productivity
o of non-manufacturing, which accounts for
o . « Total: 4,919 yen / hour (+23%) about 80% of Japan’s GDP and is largely
o g * Total 3’995_ yen / hour + Manufacturing: 6,182 yen / hour (+57%) labor-intensive, is key to the nation’s overall
=02 °* Manufacturing: 3,942 yen / hour N i future
Q5 S * Non-manufacturing Industry: 4,654 yen/hour
=H * Non-manufacturing: 4,004 yen / hour
<= (+16%)
<

Note 1: Japan’s population for Today is actual results for 2024, labor input and real GDP are results for 2023. Labor input is a simple calculation: workforce x average hours worked per
employee

Note 2: Future population outlook based on medium-variant (for both deaths and births)

Source: Cabinet Office materials, National Institute of Population and Social Security Research, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Toward the Japan of tomorrow — By industry: Labor productivity and labor input

m  While boosting labor productivity in non-manufacturing (focusing on numerous essential industries and growing inbound sectors)
manufacturing must also aim higher

Labor productivity and labor input by industry (FY2023, blue = Manufacturing, green = Non-manufacturing) (Note)

(é/en/hour)
~ ~ VENI:lad | O Led by a globally prominent automotive industry, there is also a
I I - remarkable breadth of industries with numerous niche top products
I I bl across machinery, components, materials, etc., creating one of the
: I industry world's widest industrial bases
— 15,000 I . : . o
[ : I Non- O Supporting Essential industries underpinning public life: healthcare,
g | Info & communications | manufact caregiving, agriculture, logistics, retail, and others
; jeauipment, o . I uring O Generating revenue Inbound industries are also expected to become
3 | coymponents/devi}es industry pillars of foreign currency earnings for Japan
8 : rimary metals|
& 10,000 | ‘ I
=, I
< |
— I L B H N &N N &N N &N N B N § N ;B &N §B §B §B &N N §B B N N N & §B §B &N N N _§N |
Q" I Transport r :
e I Machinery l Information
@ | Communications l
] ! l
I Wl;oleslalle|
Trahsportation . retail
| Postal services Construction I
I Foodd |:
products ) . Professional/scientifi
| Metal products || Accommodation & food service / c/technical, business ugﬁgrg asrgi:ial |
0 | Textiles '|Agricu|ture/forestry/fisheries Other services support services services H
0 50 100 150 200
(200 million hours)
< Labor Input >

Note: Bubble size indicates per person added value
Source: Cabinet Office materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Toward the Japan of tomorrow: Outlook for real GDP and number of workers

m Unlike the manufacturing sector, which has raised productivity in the past, non-manufacturing has increased added value mainly by
increasing employment. However, boosting per person added value has now become essential

Future outlook for real GDP and number of workers

A0 Japan yesterday » Japan today Japan Tomorrow

Manufacturing drives productivity
improvement, non-manufacturing
reinforces the labor force

Ratio of manufacturing : non-manufacturing
in terms of both GDP and employment is 2:8

Raising per person added value in products
and services drives overall growth

= Non-manufacturing o = Non- = Non-manufacturing
(trillion yen) industry (100 thousand people) (trillion yen) manufacturing (100 thousand people) (trillion yen) industry (100 thousand people)
700 =Manufacturing 700 700 industry 700 700 Manufacturing 700
industry = Manufacturing industry """"""""
industry : Impact of :
600 600 600 600 600 T 600 | jPopulation:
decline
500 500 500 500 500 500
400 400 400 400 400 400
300 300 300 300 300 300
200 200 200 200 200 200
100 100 100 100 100 100
19% 19% 22% 15%
0 0 0 0 0 0
GDP Number of GDP Number of Number of
workers workers workers

Note:  Forecast for 2050 GDP and employment by Industry Research Department, Mizuho Bank, Ltd.
Source: Cabinet Office materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Toward the Japan of tomorrow : Desired and undesired futures for manufacturing & non-manufacturing

m For both manufacturing and non-manufacturing, employment is projected to drop by about 20%. In this environment, manufacturing
must accelerate a shift from commodity to high-function segments, while non-manufacturing must drive automation and labor-saving,
focusing people on tasks only humans can do

On desired and undesired futures

<Number of workers (2022 = 1.00)>

Contracting commodity segments and expanding high-function

weakens manufacturing’s competitive edge

<

Q 1.00 \ segments to raise per person added value

=) . Expanding the business domain from selling products to selling

QS; Desired future experiences, creating new value

o Continuing to plant the seeds for the next generation and producing
c world-leading technology and products

=

(@]

=5 . O Increased on-site burden leads to declines in both product quality and
o Undesired quantity, stunting per person value-added growth

g future O Catch-up by overseas, especially Chinese, manufacturers erodes or
=Y

<

2022 2050e

Drive automation & labor-saving, allowing people to focus on work that
should be done by humans, boosting per person added value
Desired future Inbound industries: capture expanding demand as inbound visitor
numbers grow, missing no opportunities

Essential industries: ensure service sustainability

If technology adoption stalls, workplace burdens rise and both service
quality and quantity decrease, resulting in stagnant per person added
Undesired value _ . N _
O Inbound tourism: lost business opportunities due to inability to meet
future demand because of human resource constraints
O Essential industries: burden on workplaces exceeds limits, making

nsnpul
Bulinioejnuew-uoN

1.00
I\

2022 2050e supply difficult in certain regions or job types

Note:  Worker numbers for 2050 are forecasts by Industry Research Department, Mizuho Bank, Ltd.
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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2. Current State and Outlook of Labor shortage



Labor shortage means a gap between labor demand and supply

m Alabor shortage is the gap between labor demand and labor supply. It causes negative impacts for employees, customers, and
companies themselves

Examples and negative effects of labor shortage

........................... <Impacts of labor shortage>
N on
employees [Worsening work environment]
Labor O To provide existing products/services, current employees must handle more work than

usual, causing long work hours, overtime, and overwork

O Loss of potential gains such as not being able to take paid leave or difficulty taking it

O The above leads to higher turnover, reinforcing a negative spiral where labor shortage gets
even worse

v

hortage

@[Limitaﬁons on the quantity of production and service]

O Lack of staff causes work delays and stoppages in production or service delivery
O Impacts existing business by reducing factory operating rates, shortening store hours, etc.,

and in some cases, delays or cancellation of new openings, businesses, or projects
Labor

demand

On
[Decline in the quality of production and service]

O Deteriorating work conditions lead to more mistakes and slower production, creating
negative impacts

O Lack of experienced staff makes it harder to maintain traditional quality standards

O Responding to customers becomes slower or inadequate, hurting customer satisfaction

(o]}
companies

fhemselves [Wage increase pressures]

O To lower turnover, companies must raise wages, and with more intense hiring competition,
need to offer higher wages to attract talent

O Companies unable to pass higher labor costs onto prices, or that cannot raise wages, are
expected to face even more severe staff shortages

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Main causes of labor shortage: Regional, job-type, and seasonality gaps

o Regional gap (effective job

openings/applicant rate)

Job-type gap (effective job
openings/applicant rate)

9 Seasonality gap (sales)

O Some regions have sufficiently many job seekers
but even more job openings (Tokyo), while others
have low numbers of job seekers (rural areas)

O Labor shortages are especially acute in
construction, caregiving, and logistics

O Ratios differ greatly depending on working
conditions and employment terms

O Seasonal fluctuations by industry (e.g., summer
vacation, year-end/New Year’s, fiscal year-end)
cause greater staff shortages in peak periods

(times)

19
Tokyo 19
. 18
15
14
14
13
13
13
1
10
10

Fukui Prefecture

Ishikawa Prefecture

Hiroshima Prefecture

Aichi Prefecture

Nationwide

Kumamoto Prefecture

Osaka Prefecture

Fukuoka Prefecture

Okinawa Prefecture

Hokkaido

Kanagawa Prefecture

Note:

Building framework
construction workers

Civil engineering workers
Construction workers

Care service workers

Transport and postal
clerks

Service workers

Sales professionals

Transport/machine
operation jobs

Sales workers
Accounting clerks
Clerical roles

General clerical workers

(times)

89
70
50
43
36
32

24

24

20

0.7
. 05
0.4

Effective job opening/applicant rates as of December 2024; sales are the 2023/2024 actual average

<Accommodation industry (lowest month = 1.0)>
January T 1.0
February 1.0
March s 1.3
April  m——— 1.2
May = 1.3
June T 11
July e 1.3
August T 1.6
September " 1.2
October T 1.4
November e 1.4
December 1.3

<Information services (lowest month = 1.0)>
January e 1.0
February e 1.1
March o 1.9
April s 1.0
May @ 1.0
June T 1.3
July sy 1.1
August T 11
September R 1.5
October T 1.1
November 1.1

December iy 1.5

Source: Ministry of Health, Labour and Welfare; Ministry of Internal Affairs and Communications, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Current state of labor shortage: Labor shortage has intensified after the pandemic

m  From around 2014, employment DI (excess — shortage) turned negative. Although the pandemic caused short-term staff surpluses,
currently the sense of shortage is strong especially in construction and hospitality/food services in non-manufacturing sectors

Transition of employment DI (2010-2024) Transition of employment DI by industry (2010-2024) (Note)
(% points) All industries = = = Manufacturing industry -30~-21 -20~-11 -10~-6 -5~+5 +6~10 +11-20 -
30 === Non-manufacturing industry ©v) 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
DI negative Textile
20 | (shor.tage) Impact of COVID Paper and pulp . . -
“ QZ) Chemical
\ Surplus =8 Petroleum & coal
10 /\ : =% products
8 Ceramics & stone
c products
= Steel
. E [
= Nonferrous metals
S
g’ Food products
"
A 10 5 Machinery
Electrical machinery
Transportation
A 20 equipment
Construction
z L]
) Real Estates
A 30 =
Y Wholesale
S
c .
;\_Jh Retail ..
A 40 (2] Transportation &
= postal services
é' Communications
=1 Information services . ..
ASOQ'\‘L%B%"O’\%Q)Q'\‘L%D& §'
W\ N N N N N N N N N q/ q/ q/ q/ q/ & Electricity, gas
PR R R PP R PP P PP PP Y Bl Accommodation &
< food services

Note: Each year’s average for March, June, September, and December
Source: Both charts: Bank of Japan Tankan survey, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Current state of labor shortage: Declining labor input even as staff increases

m  Over the past 20 years, the increase in employees (mainly non-regular) has added about 8 million more workers However, average
annual working hours per person have dropped over 10% due to workstyle reforms and the rising share of non-regular workers (who
work shorter hours), reducing total labor input by 5%

Trends in labor input (2002-2023)

Trend in working population ¥ [Trend in working hours per person (annually)= Trend in total labor input
(10,000 people) (times) (times)
6,000 Total +7.99 . 1.2 1.2
million people w
ﬁ‘-‘-‘:::: --------------- l:
5,000
Non-regular staff/femployees 1.00 1.00
4,000 +6.72 million people e T 1.0
Al11%
3.000 0.95
0.89
2,000 0.8 0.8
Regular staff/femployees
1,000
0 0.6 0.6
b > O PO >0 DO Jd >0 D O >0 00N Jd > O 9 >0 00 g
NN \'\\\q,q, O Q" Q° P N ANV N* N° N° 9° Q" " L L° N AN N N QD> Q
SFECETSETESSEFT M TETESEE PSS @ SR PSS DD S (e

Note: 2011 results exclude Iwate, Miyagi, and Fukushima. Excludes company officers. Annual per-person hours for regular employees are used for this metric
Source: Both charts used Ministry of Internal Affairs and Communications Labour Force Survey, Ministry of Health, Labour and Welfare Monthly Labour Survey, compiled by Industry
Research Department, Mizuho Bank, Ltd.
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Current state of labor shortage: Trends in non-regular employees: increase in employment among women and seniors

m  Among both men and women, the number of non-regular employees, including seniors, has risen. As a result, labor force participation

rates among women and seniors have reached high levels even by global standards _
Trends in the employment rates for women and seniors (men &

2022
(@)
=

Trends in non-regular employee numbers (2002—-2023) women)
<Men>+2'52.m””0.n people ~ <Women> +4.2Qmi|lion people - <Change in female employment rate> <Trend in senior employment rate>
(of which, seniors +1.51 million) (of which, seniors +1.72 million)
(10,000 people) (10,000 people) 2nd in G7 (2022) 1st in G7 (2022)
1,500 1,500 —
Ages 15-64 Ages 15-64 2008 e 2022
= Ages 65 and over = Ages 65 and over III III 100% 30%
III|||I
| 0
. 80%
[ |
1,000 1,000 =
20%
60%
I||||||||||
500 IIIIIIIII 500 10%
1
20%
0% 0%
0 0 15- 25- 35- 45- 55- 65- ® 9 N T 9 Q9
S3I8BSIIEIRN S3I8BIIISERY 19 29 39 49 59 (age) S S5 58 95 % ¢
o o O O o OO OO0 o oNeoNoNoNoNolNololNo]
NNNANAAANNNN QCY) NNNNNNNNNN ECEY)

Note: G7 employment rate for women calculated as employed women aged 15-64 =

Note: 2011 results exclude Iwate, Miyagi, and Fukushima. Excludes company officers female population aged 15-64

Source: Ministry of Internal Affairs and Communications Labour Force Survey, compiled Source: Ministry of Internal Affairs and Communications materials, OECD statistics,
by Industry Research Department, Mizuho Bank, Ltd. compiled by Industry Research Department, Mizuho Bank, Ltd
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Current state of labor shortage: While there are industry gaps, aging is progressing gradually

m  With falling birthrates and more seniors joining the workforce, Japan’s industries as a whole are steadily aging. Especially in agriculture
and certain service sectors, the participation of the elderly is essential to operations

Change in workforce composition by age group (2000-2023)

* In 2000, 1/3 of workers were aged 15-34; by 2023 that share has dropped to

1/4 (-8%)
* In the same period, senior workforce participation doubled from 7% to 14%

EAges 15-24 mAges 25-34 EAges 35-44 mAges 45-54 mAges 55-64 mAges 65 and over

Aging rate by industry (2023)

* The aging rate in agriculture stands out, with seniors making up over half the
workforce

* Similarly, in accommodation, construction, and care sectors which involve
physical labor, nearly 20% are seniors (seen both as a receiver for senior
employment and as supported by elderly labor)

Ages 15-64 Ages 65 and over
Agriculture 54%
Accommodation 19%
Construction 17%
Social welfare and nursing care 16%
Retail 13%
Food service 13%
Transport 12%
Wholesale 11%
Machinery
Healthcare
Electronics
Steel

Electricity, gas, heat, water
Transport equipment

Chemicals

Information and communications

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

2000 2005 2010 2015 2020 2023 (CY)
Source: Both charts: Ministry of Internal Affairs and Communications materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO
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Current state of labor shortage: Transfer of skills an emerging issue due to aging workforce

m  More than 40% of companies report issues with skill transfer; reaching 60% in construction and manufacturing. Resolving these
requires addressing not only the people problem of hiring/retirement, but also the structural issue of making skills visible, standardized,

or systematic

Companies reporting problems with skill transfer

<Percentage of business establishments reporting problems with skill transfer>

50%

Retirement of the baby

40% 33% - boom generation
"2007 problem"

30% '“‘-~__‘P____—-O
20%
10%
0%
2007 2010 2013

41%

2016 2018 2022 (Fy)

<Percentage of respondents reporting problems with skill transfer by industry (FY2022)>

Construction

Academic research, professional & technical services
Manufacturing industry

Other services (not elsewhere classified)
Transport and postal

Real estate and goods rental

Wholesale and retail

Electricity, gas, heat, and water
Personal services and entertainment
Information and communications
Complex services

Healthcare and welfare

Education and learning support

Finance and insurance

Accommodation and food service

63%
60%
60%
42%
40%
36%
35%
35%
33%
31%
26%
26%
23%
22%
19%

Source: Ministry of Health, Labour and Welfare materials, compiled by Industry Research

Department, Mizuho Bank, Ltd.

MIZWHO
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Causes and risks associated with skill transfer (examples)

High turnover or low hiring among young workers makes
it hard to secure talent for the next generation

Skills in minute details of work are hard to convey
verbally or through manuals, so are difficult to teach

Q)
)
c
n
)
n

Lack of frameworks or programs for technical training
means few opportunities for systematic study

Unable to maintain traditional product/service quality,
lowering customer satisfaction

More rework, trouble-shooting, etc. increases costs

Incidents can’t be anticipated or addressed promptly

<Reference: Difference between skill and technology>

Ability acquired + Relies on individual capability, so proficiency

=4l through varies
experience or  « Since it is possessed by individuals, it is hard to
training directly observe or standardize

» Standardized, so repeatable results are possible

Technology S
SEEITE e Often embodied in machinery, devices, software,

Not or principle
personalized etc.

Source: Public information, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Current state of labor shortage: Need for wage hikes to retain and recruit workers

m Traditionally, companies adjusted wages based on their own business performance, but intensifying competition for talent means that
companies now need to raise wages regardless of their performance
Trends in the percentage of companies prioritizing each factor when

- - - ] . H . .
Private sector major companies’ spring wage hike rate revising wages
22010 " 2015 12020 = 2024 (CY) = COompany performance\ Market conditions/
C — = Job retention = Securing and retaining workforce/'
CONSHIUCON  s— e PriCE trendg)' Previous year's results\
Food & t0DACCO 70%
TextileS —
Paper & pulp  s—
Chemicals —
Rubber products s
Ceramics  smmmm— 50%
Steel  mm—
Nonferrous metals  s—
I 0
Machinery o 40%
Electrical machinery s
Shipbuilding  s— 30%
Precision instruments s
AUtOMOLIVE  e—
e — 0
Other manufacturing s 20%
Electric power & gas
Transport 10%
Wholesale & retal E—
Finance & insurance
o — 0%
ServiCesS 5 o A > o Q N q, 0y x
QO N 9 v &
NAXN AR NN NN NN 99
0% 5% 10% 15% PP PP PP R PR PP PP P e
Source: Both charts from Ministry of Health, Labour and Welfare materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO © 2025 Mizuho Bank, Ltd. | 19
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Current state of labor shortage: Business closures due to successor shortage, insufficient employees

m  With progressing aging, successor shortage bankruptcies due to a lack of heirs, and bankruptcies due to employee resignations or
hiring difficulties, are increasing, mainly among small and medium enterprises

Trends in bankruptcies due to successor and labor shortages Trends in bankruptcies due to employee resignation
» Over 500 bankruptcies per year due to lack of successors, and the » About 30% of labor shortage bankruptcies are due to employee
number is rising resignations (over half in services or construction)
» Bankruptcies due to resignations, hiring difficulties, or soaring labor * To retain employees, it is essential to match competitor wage hikes,
costs have surged, hitting a record 342 cases in 2024 and improving earning power is a prerequisite for this
(cases) Struggle by Successors Labor shortage (cases)
1,000 100
800 80
600 60 54 95 Manufacturing/
Transport &
192 157 111 140 44 46 Communpications
159
40 38 -
400 34 65 72 98 Construction
70 y
564 540 18 20 21
460 452 466 476 20
200 411 375 401
332 354 341
0
0 S X O O A D O O AN D
NN NP N0 NN N N
20132014 20152016 2017 2018 2019 2020 2021 2022 2023 2024 ., DR PR R QP q,@’ o o (ev)
Source: Both charts: Teikoku Databank’s national bankruptcy statistics, compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO © 2025 Mizuho Bank, Ltd. | 20
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Looking ahead: 18 million shortfall in labor possible by 2050

m Based on future demographics and industry growth rates, Japan’s overall labor shortage is forecast to reach 12.46 million (17%) in 2040
and 18.63 million (26%) in 2050

Projected trends in number/rate of labor shortage Projected labor shortage numbers/rates by industry (2050)
(ten thousand people) e (ten thousand people) Labor shortage number @ Labor shortage rate
Labor shortage number e=|_abor shortage rate
3,000 700 47% 50%
[
600 39%
26% o ® 40%
2,500 500 o0k 32% 32%
Y ® o 30%
a0 o © 2305 25% ’
2,000 1,863 300 16% e 20%
13% 0
17% 200 ¢ 12%
o ® o ..
10%
1,500 100
1,246
0 0%
w I 5 T O o = » ®® T m
@ ® = o o «Q ]
1,000 I - B F 2 2:% 8388
' o » 5 @» © & ¥ & = & 8§ =
n @ = 3} s Q 9] c o =
= o = — o) a = Q >
671 D S g o . o @ ﬁ > =
>3 2 ° 8§ 8 =%
500 s S 3 = 5 2
= Q
3% 5 8 2 2 5 2
) = 2
) 187 5 g 3 % e 5
g. = @
0 2 @
=
2022 2030e 2040e 2050e (V) a

Note: Labor shortage in 2022 = number of unfilled jobs; shortage rate = unfilled jobs + (employed + unfilled). From 2030, Industry Research Department, Mizuho Bank, Ltd. forecasts
shortage as labor demand minus supply. Labor supply is calculated by multiplying the projected population for each age group by the labor force participation rate, based on the
National Institute of Population and Social Security Research’s “Population Projection for Japan (2023)” (medium-variant for births and deaths), and summing the results Labor
force rates for each age group based on current performance Labor demand is calculated by estimating figures for each industry based on an assumed annual GDP growth rate of
0.5% through 2050, and then summing these values

Source: Both charts produced from National Institute of Population and Social Security Research materials, etc., compiled by Industry Research Department, Mizuho Bank, Ltd.
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Looking ahead: How much additional burden per person? (Assuming unchanged output and productivity)

Labor
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Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Looking ahead: Impact on each sector (1): product/service volume

[Labor shortage rate] Around 2030 Around 2040 Around 2050

A 100/ Healthcare, welfare,
0 other services (food, Manufacturing industry Wholesale/retail
accommodation, etc.) 1
: . . \
Although there is some ﬁo&ma excessive services are changed or ‘l O Ason left O As on left
added burden, it remains If%ceiive wage hikes do not occur, turnover |y
manageable may gradually rise, mainly at small and
medium firms l ‘l
\ Construction, transport \
0 onstruc ) p ) . .
A 20 /0 — v healthcare, welfare, A Manufacturing industry
other services (ditto) 1
Some operations exceed O Construction and transport: longer \ ;
the limit of providing No affected industries conﬁruction/delivery periods, lower service o Ez\a/gglilr?é%ea%%n?\?;hnéfigseg more delayed
traditional quality O Supply chain impacts become more
. O In the accommodation industry as well, the . - P
product/services inability to accommodate all tourists will | Sgﬁjaggnt, need to review organizational
accelerate moves to restrict operations
0 \ Construction, transport,
A 30 /0 — — ¥ information/communications,
healthcare, welfare, other services
Operational disruptions o= . (ditto) T —
e : ; . . n some regions or areas of work, certain
mear|1 it is difficult to No affected industries O No affected industries services may become difficult to provide. In
Supply same nursing care (where service interruptions
services/products as now have especially large impacts) this could
become a serious social issue
A 40 /0 Agriculture/forestry/fisheries }- = Agriculture/forestry/fisheries Agriculture/forestry/fisheries
i -si Sharp decline in yield, lower crop quality, N N
%‘mﬁﬁ?ﬁy morepabandonedyfarmland Pa y O As on left (situation worsens) O As on left (situation worsens)
T e May cause further deterioration in food
y self-sufficiency and expanded trade deficits

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Looking ahead: Impact on each sector (2): Product and service prices

m As the supply capacity for products and services weakens, prices will rise across the board. Until now, Japanese consumers have
enjoyed affordable services, but going forward, appropriate (or sometimes even higher) prices relative to quality will be the norm

Impact on prices from declining product/service supply capacity
<Assessment by Americans who have stayed in Japan (ranked by

<Current state> <Future> .
price level)>
» A decline in supply capacity Japan: higher quality, lower price —
* Some products/services are will lead to overall price Price = Quality Japan: higher price
becoming difficult to maintain, } increases in products and Repair & maintenance of electricity & piping
but generally, previous S Barber/beauty (including esthetics)

provision continues * The sense of value felt by

- Taxi

consumers will gradually fade Auto maintenance

A .~ [Supply Postal services
1 . 7’ .

[Price] (1) Supply capacity " capacity] Hote (econom))

ar rental

Long-distance railway

ATM & money transfer services
Department store

Real estate

General merchandise store
Subway (short distance)
Courier service

TV reception service
Equilibrium point Hotel (mid-range)
Convenience store

Coffee shop

Hamburger shop

Family restaurant

Airline passenger services
Museum/art museum
Mobile network provider
Laundry cleaning

Hotel (luxury)

Travel services

> e .
University education
Hospital
80 90 100 110 120

SOlﬁ(i:ZJiﬁf‘rgroductivity Center’s comparison of US-Japan service quality (July 2017) Compiled by Industry Research Department, Mizuho Bank, Ltd.

U4
decreases ,/‘
U4
/,,

’

M
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4. Measures to Address Labor Shortages



There are four major types of measures to resolve labor shortages

m To overcome the upcoming labor shortages, in addition to conventional improvements in specific fields and strengthening the labor
force, it is necessary to master technologies that can substitute for or support humans, such as robots and Al

Specific measures to resolve labor shortages

[Labor shortage]

Workplace
iImprovements

Labor force
enhancements

Hardware

Use of robots

Al utilization /
digitalization

[Measures]

Process
reviews

Layout
changes

By pursuing process optimization, eliminate overwork,
waste, and inconsistency

Improving movement and flow in factories or stores
for greater efficiency

Women/senior

Promoting further social participation through review

workers of systems and infrastructure
Foreign Further opening up and attracting acceptance by
workers communicating Japan’s appeals
Industrial With hardware/software advancements, deployment
robots is expanding to areas that were previously difficult

Service robots

Steady increase in use cases leads to growing
adoption

Al

Digitalization

Streamlines a wide range of office and management
tasks, or replaces human labor

Improvements to Al expands the range of tasks it can
handle

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Labor force enhancement: Efforts to promote senior and non-regular employee employment

m Due to retirement age extensions through amendments to the Act on Stabilization of Employment of Elderly Persons, senior
employment rates are rising long-term, but have stalled recently

m Efforts are also underway to remove disincentives to work, such as revising the ¥1.03 Million Income Threshold, for all generations .
dressing work disincentives among non-regularworkers: Revision

Trends in number/employment rate of seniors (2008-2023) of the ¥1.03 million income threshold®Mote)
< i . illioni ?>
Number employed (right axis) (10,000 iegglg) What is the ¥1.03 million mcg\me thlr?shold
—e—Employment rate Act on Stabilization of : [ nnual iIncome |
30% Employment of _ _
Amendment to Act on Elderly Persons (2021) o Taxable for income tax Non-taxable for income tax
Stabilization of 25.2% : """ "Exemption amount ~ "
250 Employment of Elderly _9-0—-0—0—-0 Taxable income = (income exemption, basic
Persons (2013) ./' : exemption) :
19.7% /‘/. 1.000 l Y /
-0 914 & ¥1.03 milli
20% o-9-g9-0-0® .03 million
When annual income exceeds ¥1.03 million, it becomes subject to
income tax, so workers limit their hours to stay under this threshold
15% <From ¥1.03 million income threshold to ¥1.6 million income threshold>
553 B In February 2025, the LDP’s tax commission announced plans to revise the
o 500 tax law
10% B The combined amount of the basic exemption and employment income
deduction, which forms the minimum taxable income for income tax, is
expected to be raised from ¥1.03 million to ¥1.6 million
5%
(Minimum taxable income raised)
¥1.6 million
0% 0
ST FIILIL I I IS ) ¥1.03 million Basic exemption
AV AV Y VA Y Y A A A \ 2 A VA A VAR V)Y : : ¥950,000
. Basic exemption
<Amendment to Act on Stabilization of Employment of Elderly Persons> ¥480,000
Amendment to Act on Stabilization of Amendment to Act on Stabilization of Employment income Employment income
Employment of Elderly Persons Employment of Elderly Persons exemption exemption
(2013 ) (2021) ¥550,000 ¥650,000
Retirement age raised to 65 Retirement age raised to 70 [Current] [After revision]
Source: Ministry of Internal Affairs and Communications materials, compiled by Industry Note: Based on information as of March 2025
Research Department, Mizuho Bank, Ltd. Source: Public information, compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO © 2025 Mizuho Bank, Ltd. | 27
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Labor force enhancement: foreign workers: increase centered on technical interns and highly skilled personnel

m  Over the past 16 years, the number of foreign workers has grown by 1.8 million, reaching 2.3 million, mainly through highly skilled
professionals and technical intern training. A further increase in participation across diverse industries is expected (Note: starting in
2027, technical intern training will transition to the Employment for Skill Development system.)

Trends in foreign workers by residence status (2008—2024)
= Status of residence in specialized/technical fields
(10,000 people) = Designated Activities

= Technical Intern Training
= Activities outside permitted status

Specialized/ . . . . .
250 m Status of residence based on personal status Net change technical For alldvancEgj professflonal jobs, unlve.rslllty gralglsi' er;gf;me.ers,
(2008 to 2024) SPrege o roles making use of unique or specialized skills of foreigners
Highly Skilled Highly skilled professionals contributing to Japan’s
200 Professionals academic research or economic growth
W Since 2012, the Highly Skilled Professional Points System(°te) grants
preferential immigration treatment to qualified individuals, rapidly expanding
their acceptance
150 I . -1 Specified Skilled ~ People with knowledge, experience, and skills in 12
[ | Worker designated industries with labor shortages
—— ¥
= +47 Since the system launched in 2019, the number accepted has grown to
200,000 (as of October 2024) as labor shortages progress
lil I\
! +31 : A program to transfer skills/techniques to trainees and
. . . . . I I I I Tecr_}mqa_l Ly contribute to developing human resources in their home
B | . raining countries
1 H1L
[ | | - . - . Acceptance is expanding in light of domestic labor shortages and the need
[ | +40 for skills development/acquisition among people from developing countries
I I Note: From 2027, a new Employment for Skill Development system will
0 focus on domestic human resource development/retention.
® O O N M D OAN D OO N Oy MW In principle, after three years of training, workers aim to obtain
SSESSITITISIISITISTISITISITITH&FEEE Y Specified Skilled Worker status
v v v vy v v v v v v v v v v v (CY)
Note: The points system grants residence to those whose educational background, career, salary, etc. total a required number of points
Source: Ministry of Health, Labour and Welfare’s Employment Status of Foreign Workers, compiled by Industry Research Department, Mizuho Bank, Ltd.

MIZWHO

© 2025 Mizuho Bank, Ltd. | 28



Utilization of robots/Al: Current state and future direction in Japan

m Japan maintains a strong presence in industrial robots, but is still developing its service robot market

m  For Al, Japan is taking steps to establish rules while searching for winning approaches such as developing industry-specific Al
Current state and future direction for Robots/Al in Japan

Making
Robots
Using
Making
Using

O Industrial robots: Several manufacturers with high global share; leading
the world in functionality and reliability

O Service robots: Fourth largest by number of companies globally (after
the US, China, and Germany, in 2023). Not as much presence as
industrial robots

O Industrial robots: Second most annual installations worldwide (2023),
behind China

O Service robots: Deployed in specialized applications such as medical or
transportation, but overall usage remains limited. Note: adoption pace is
slow globally, so there is little gap

O Academia: In number of research papers, US, China, UK, Germany,
and Canada lead; Japan ranks 11th, 2023

O Infrastructure: Japan ranks 12th on the Al Preparedness Index, which
measures Al-readiness globally (2023)

O Companies: Japan ranks 10th in new Al startups receiving funding
(2023)

O Companies: 19% are using generative Al in operations. This indicates a
large gap with other countries: US 37%, Germany 34%, China 27%
(2024)

O Individuals: 9% have used generative Al, compared to 46% in the US
and 56% in China; Japanese individuals are also trailing behind other
countries (2024)

[Industrial robots]

» Automation of the three goods industries
(food, cosmetics, pharmaceuticals),
requiring flexibility in variety and volume,
has been a long-term challenge

« Small, highly flexible collaborative robots are
also gradually spreading

[Service robots]
 Facing challenges in technology, quality,
cost-effectiveness, social acceptance, and
infrastructure
» Social demonstration/deployment and new
use cases are being created, especially in
industries with labor-shortages

[Rulemaking]
* Ensure Al transparency and enforce proper
development/use of Al
» Promote both innovation and risk mitigation:
combine laws with guidelines appropriately
« International coordination: ensure cross-
border compatibility/interoperability

[Industry-specific Al]
» Develop Al designed and optimized for
specific industry needs

Source: Ministry of Internal Affairs and Communications, Cabinet Office, IMF, IFR materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Two scenarios for resolving labor shortages

m By advancing robot and Al adoption, it will be possible to substantially resolve labor shortages by 2050

Labor shortage situation in 2050

(1) Partial adoption scenario for robots & Al

Robots & Al substitute for only part of labor shortages

(2) Active adoption scenario for robots & Al
With widespread robot & Al adoption, most labor shortage is

eliminated
(ten thousand people) (ten thousand people)
2,000 Labor shortage rate 2,000 Labor shortage rate
26% 26%
— — Labor
1,800 Labor 1,800 shortage
Labor shortage Labor | |
worsening f argely
1,600 force 1,600 orce resolved
enhance enhance A
1,400 “ment 1,400 “ment
— —
ey S
1,200 3 g 1,200 S o
= * Use of Q=
1,000 = robots 1,000 M ‘g.
n © & Al Labor $o
o= shortage == ¢
800 S g rate 10% 800 g Q Use o
o ‘8 robots
600 600 & Al
400 Labor 400 Labor
shortage 722 shortage stl{grbtggr;e
200 lAte3% 200 M3 rate 2%
0 187 0 187 151
Labor shortage number  Labor shortage number Labgafnhk?er:age Labor shortage number ~ Labor shortage number Labglrjﬁ]hk?er:age
(Current) (2050) (2050) (Current) (2050) (2050)

Note:

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Forecasts of labor shortage numbers in 2050 and increases from labor force enhancement and use of robots & Al are by Industry Research Department, Mizuho Bank, Ltd. Labor
force enhancement assumes promotion of senior employment and greater intake of foreign labor. For seniors: assumes that, in 2050, labor force rate for age 60—-64/65—69 matches
today’s rate for 55-59/60—-64. For foreign labor: increase is estimated by referencing a JICA survey on coexistence with foreigners in 2030/40 with updated foreign labor
supply/demand forecasts (July 2024). It uses the report’s foreign labor supply potential for 2040
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Robots/Al utilization: Human tasks are classified into cognitive and physical tasks

m Tasks currently performed by people can be divided into two broad categories: primarily cognitive tasks and primarily physical tasks

m  For both, robots & Al will develop to replace and support humans in domains where they excel

Classification of human tasks and automation potential by robots/Al

<Classification of human tasks> <Approach for substitution>

[Domains where robots & Al excel]

Cognitive tasks [Domains where humans excel]

(Tasks mainly using the mind)

Thinking, decision-making, planning,

problem-solving, information processing, W Tasks requiring decision-making
etc B Tasks requiring responsibility

B Tasks requiring hospitality

Routine/repetitive tasks
Tasks judged by rules

(e.g. planning, R&D, customer service,
management, office work, etc.)

_PhY_S|CaI tasks [Domains where humans excel]
(Primarily uses the body)

[Domains where robots & Al excel]

4 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEDM
EEEEEEEEEEEEEEEEESEEEEEEEEEEEEESEESEEEEEEEEEEEEEnn?

B Tasks needing delicate force
Uses physical abilities like strength, adjustment B Tasks handled at constant output
= stamina, dexterity, and physical B Flexible/adaptive tasks B Tasks with standardized items
movements or force to perform B Tasks needing continuous, B Tasks completed with a single
complex movements motion
(e.g. assembly in manufacturing, B Tasks in tight/unstable B Tasks in organized surroundings
cleaning, caregiving, construction, environments
— transport’etC.) EEEEEEEEEEEEEEEEEEEEEEEEEEDR

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Potential for labor substitution with robots/Al: Technical automation potential by occupation - Forecast by job classification

m  We have predicted the technical potential for labor automation by focusing on automation bottlenecks and using occupational data

Automation potential by job with focus on automation bottlenecks

(Unit: points) How automation potential scores were calculated

Below threshold (vertical dashed line) Above threshold (vertical dashed line)

ez m For each major job category, the number of LMH

values was counted and assign as Low = 1, Middle
= 2, High = 3, Very High = 4; the weighted average
was then calculated, which is defined as the “overall

Automation is
2.2 possible

@ Managers

(aun paysep [eluoziioy)
ploysaiyl mojag

Clerical roles

3.4 <1
< A
2040s m Frey & Osborne (2013, 2017) used the US Dept. of
o = Labor's ONET database to extract values for
> F?fmlntgl/fl§hl)|n9/ Takes longer | [ possible automation bottleneck variables and
£ 32 orestry jobs NP i i li '
= to automate § g est.lmate the automation probability fo-r jobs |
g _ £ & ®™ Chiba & Fukuda (2023)t 3 replicated this for
= Transport/cleaning/ o =  Japan, extending it to the Japanese O-NET. This
o 30 @ packaging jobs b report uses Chiba & Fukuda’s automation potential
- 7 3= score
=} . o 9
o Production process o =9
g >

2 jobs 2 e | axi Automation potential score
D ,g orizontal axis (overall)
@ I c B 4 m For Japan O-NET jobs, the main job categories
Q ® Transport/ machine a A were grouped and average bottleneck variable
2 operation jobs values calculated. The average value of each
'8 2.6 bottleneck variable for every major job category is
o converted into qualitative variables as follows
@2 Sales ® (hereinafter LMH): “Low” <= 25th quantile < “Middle”
g. <= 25th quantile < “High” <= 75th quantile < “Very
S 24 Easy e Specialist/ technical High”
Ro
o
@
Pt
@
=

at early stage automation potential score”

2030s Easy @ 2050s . . Automation potential score
1 v Vertical axis (perception & dexterity)

2'030 4.0 50 : 6.0 7.0 8.0 9.0 = For each major job category, the maximum value for
Automation potential score (overall) ~ (Unit: points) bottleneck variables regarding perception &

dexterity was calculated and defined as the

perception & dexterity automation potential score

Notesl: Years on the chart are the predicted timing when Al/robotics technology is expected to enable automation,
as based on technology trends

Notes2: On the chart, the vertical dashed line indicates the average of the “overall automation potential score,” and the horizontal dashed line indicates the average of the “perception and
dexterity automation potential score”

Notes3: Chiba, Shigeki & Fukuda, Setsuya. Japan-US Comparison of Job Automation Probability: Replication of Frey & Osborne Model & Extension to Japan O-NET Data (Feb 2023)

Source: Japan Institute for Labour Policy and Training materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Potential for labor substitution with robots/Al: (Reference) Automation scores without job type aggregation

m  Without aggregating to major job categories, automation scores were calculated for the smallest job classification unit

— Within these, even occupations grouped under the same major category show variation in score, but most fall into the same
guadrant (2030s, 2040s, 2050s, 2060s and beyond)

Automation potential score by individual occupation at smallest classification unit

_ (Unit: points)

3.8
£
S 356 - L 4 ¢
3
D
=, L3
S 341 $ ¢ ¢ $ & Transport/cleaning/
ke ¢ ¢ packaging jobs o
o ¢ Construction and mining
T 327 z ¢ ‘ & * - workers _
> ¢ Transport/machine
= z ¢ o 4 operation jobs
L g * 'S ‘ L 2 ‘ 4 Production process jobs
§ * ‘ : O ‘ ‘ * F?)rming/fishing/forestry
® 2871 2040s N ‘ ‘ v ‘ PN 2 X 2 < 'S Jé)ecsurityjobs
=) ® '3
% 26 1 2030s 2 . * . * O * o : . ‘ s v 20505 * Salesroles
® * L 4 4 . Service jobs
! * o ¢ s % e " ¢ $
g- 2.4 - . ® o o ¢ . g . # Clerical roles
o * ¢ o > ¢ . : § . : * * . 4 Specialist/technical roles
% . * ) ® ¢ 4 ¢ Managers
x . s e
5 2 o o EER o
Z * . ¢ ® ® & o ‘
~ 2

1.8 A % N P z 'S *

® o * :
* * * * $ *
1.6 ‘ T T ’ T T T T ‘ T ? T T T T T 1 U . .
2 25 3 35 4 45 5 5.5 6 6.5 7 75 8 8.5 g (Unit points)

Automation potential score (overall)
Source: Japan Institute for Labour Policy and Training materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Potential for labor substitution with robots/Al — (Reference) Automation scores by major job category

Managers Specialist/technical roles Clerical roles Sales roles
4 4 4 q 4
3.6 A 3.6 | 3.6 A 3.6 A
3.2 | 3.2 3.2 A . 3.2 |
*
2.8 A 2.8 | 2.8 - . . 2.8
* ”
2.4 - s * ¢ 2.4 - 2.4 R ¢ "‘ ; 2.4 -
| “ * ] | “’ ” “ |
2 2 2 . 0%. + 3% s 2
1.6 T T T T T T 1 1.6 T T T Ll T T 1 1.6 __‘ ‘A T ‘I T T 1 1-6 T T T T T T
2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9
Service jobs Security jobs Farming/fishing/forestry jobs Production process jobs
4 q 4 4 q 4
¢ .
3.6 - M 3.6 - 3.6 - 3.6 -
* * * o
3.2 - . 8 ¢, o 3.2 - .0 3.2 - 3.2 -
*e R 2254 *
$ o0 o P .
2.8 o o0 06 o 2.8 A - 2.8 A 2.8
%%, see 3o ¢
2.4 A 2.4 1 * 2.4 4 2.4 A
*
*
24 o 2 2 - 2 -
16 T T T T T T 1 16 T T T T T T 1 16 T T T T T T 1 16 T T T T T T 1
2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9
Transport/machine operation jobs Construction/excavation jobs Transport/cleaning/packaging jobs
4 4 4 q
3.6 A 3.6 - . 3.6 A . .
* * *
*
3.2 | *0 * 3.2 ‘3“.0 * 3.2 1 $ ¢
: 0‘ ¢ < * :‘
28 : * . oo ® 2.8 - 2.8 A s
2491 o 2.4 1 2.4 1 Vertical axis: Automation potential score
o] e 5 5 | (perception & dexterity)
Horizontal axis: Automation potential score
1.6 T T T T T T 1 1.6 T T T T T T 1 1.6 T T T T T T 1 (overa‘-”) )
2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9 (alunitsare points)
Source: Japan Institute for Labour Policy and Training materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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As the timing for automation materializes, robots & Al are expected to be deployed gradually by job type

m For both the partial and the active adoption scenarios, an implementation pathway for robots and Al is set according to the timeline of

when automation becomes feasible
Assumptions for progress in robot/Al implementation

Active adoption scenario for robots & Al

Automation substitutes for all labor demand, not just shortages

« Each industry introduces technology to address its own labor shortages, .

Partial adoption scenario for robots & Al

Robots & Al are only introduced to fill actual labor shortfalls

With a view to both resolving labor shortfalls and achieving greater overall

matching technology implementation to the number of workers lacking in
that sector
The number of jobs substituted by technology is calculated by multiplying
the labor shortage number in each occupation by the technology adoption
rate for that occupation (ote 1)

About 18 million people

(note 2)

efficiency through tech, robots/Al are deployed to replace all labor demand
(including shortages)

* The number of jobs substituted is calculated by multiplying labor demand
for each occupation by the implementation progress rate (Note 1)

About 70 million people "€ 2

Labor substitution

2 3

Labor demand Progress rate

Labor substitution
rate example

Labor shortage

rate example
number

2 3

Progress rate

100% - 100% - : g - Job types
. | Technically feasible automation timing | 100% 900 | Technically feasible automation timing| automated
90% A /0 1 2030 in 2030s
80% - 2030s 80% - s Sales, clerical,
2040s 1 2040s transport
o] 0% ] ’ — m ' S50 60% Job types
S 60% - *—2050s 5| 60% 1 7050 anl beven in 2040s
= —#—2060 and = i ¢ and beyon duction,
® 50% A beyond o 50% transgg?t,uacg“r(i)cnulture/
n n 40% - forestryl/fishery
g 40% 1 30% 30% 3 0 30% 30% Job
o 230%% 5| 300 A ob types
L 0 L 0 0 o in 2050s
20% - 15% 15% 15% 20% - 15% 15% 15% | Managerial,
specialist/technical
10% - / 10% - '/):/0 Job types
| 0% - * in 2060s
O% Construction, Secur\ty,
Period 2030s 2040s 2050s Period 2030s 2040s 2050s serviee

Note 1: For each occupation, the progress rate of substitution across all duties. Based on the fact that employees at large companies account for 30.3% of all workers in Japan (FY2024
SME White Paper), the active adoption scenario assumes that roughly 30% of the workforce will have been substituted as automation is fully implemented in large companies about
10 to 20 years after automation becomes technically feasible. Additionally, in the active adoption scenario only, it is assumed that, based on the level of bottleneck variables for each
occupation, some tasks within each job category may remain non-substitutable

Note 2: Value is for all occupations combined as of 2050

Source: Both charts: Industry Research Department, Mizuho Bank, Ltd.
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Potential for labor substitution with robots/Al: Automation progress differs by industry, with pathways varying by sector

m Examining by industry, labor substitution by automation will progress fastest in sectors with many clerical and sales workers, such as
finance and insurance, toward 2050

m  Meanwhile, in construction, health/welfare, and service industries, automation will remain limited as of 2050

Labor substitution rate by industry in 2050 (robot/Al active adoption scenario)

30% -
27%
25% - 24% 0 0
23% 23% 2204
20% A 19%
17%
15%
15% -
Loot 10% 10% 10%
-
- I
0%
> \ o > o O &
N @ > S N N S N @ i
be @’Z} ' *9 %Qo . Q’b \OQ é(b 6\\) \)&« %) & Qofb& {b@ c,}\o
N N ROMEY O \? @ N S NE S
> O & @ 4 GRS o QA e ) P\ 2\
S0 e & 8 A S <® GRS S cf S <°
& @ Q/{bob & 0@6‘ & YeS & O

Note:  Based on the per-occupation labor substitution rates calculated according to the assumptions on the previous page, the rates are aggregated by industry in proportion to the share
of each occupation within each industry
Source: Japan Institute for Labour Policy and Training materials, Ministry of Internal Affairs and Communications Labour Force Survey, compiled by Industry Research Department, Mizuho
Bank, Ltd.
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While labor substitution will largely resolve labor shortage by 2050, some industries will still experience shortages

m  With robot/Al substitution, by 2050 manufacturing is expected to largely resolve labor shortages, but non-manufacturing, including
health/welfare, services, and agriculture/forestry/fishery, will continue to face shortages

Labor shortage and substitutes after robot/Al introduction in 2050 (active adoption scenario)

Non-manufacturing industry Manufacturing industry
(10,000 people)

1,500 1~

Labor-substitutable personnel

1,000 . (labor-substitutable personnel +
remaining shortage)

500 - Shortage after substitution Excess personnel after
A 7.29 million people substitution 40,000 people
0 * / With progress in robot/Al
ﬁ For sectors like healthcare/welfare, substitution, manufacturing as a
L e services, and agriculture/ whole is expected to see labor
ASOO i enhancement forestry/fishery that continue to shortages eliminated
'S face shortages, close the gap with
more senior and foreign workers
A 1,000 A
A 1,500 A
Shortage by sector (2050)
A2,000 -
Number of people Number of shortages
Number of shortages . -
(as of 2050) g whose work can be ¢ in labor substitution
substituted rate

Source: Both charts: Industry Research Department, Mizuho Bank, Ltd.
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Key challenges for further robot adoption

m Robot performance is improving daily, but challenges remain regarding fully utilizing them to further resolve labor shortages

@ Vanufacturing industries @ Non-manufacturing industries

[Performance] @ [Acceptance]

B Compared to humans, grasping is where robots lag B For high-price services, many customers want a
most. Gentle gripping or handling irregular objects human touch, and robots may feel cheap in such
remains difficult situations

B Even if human-like grasping is achieved with high- B There are those who respond negatively when
performance sensors and materials, movement is robots take over jobs previously done by humans.
slower and throughput is worse compared to Some robots gain steady acceptance (like meal
humans delivery), while others remain just novelties

[Safety] @O Cost [External environment] @

B Robots may bump into or knock over people when

moving in human spaces B Existing facilities aren’t designed for robots, so

B In fields where delays are unacceptable (surgical doors, elevators, etc. must be made robot

ivi icati tible
robots, self-driving cars), communication lags could compa : _
be critical u B Flow lines, flooring type, steps, etc. can also hinder

- bot operation (in contrast, new buildings
B Robots often connect to the internet/cloud, so robot ¢ 3 ,
cybersecurity is essential factories, stores can be designed robot-ready)

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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The path to further robot adoption: Triggered by worsening human cost-performance

Cost x

Performance

Initial
cost
[Humans]

Hiring costs,
training costs

[Robots]

Deployment costs,
System
construction cost

Running
cost

[Humans]

Wages,
benefits

[Robots]

Lease costs (if
leased),
communication,
electricity costs

ladeayd aJe suewnH

ladeayo aJe sjo0qoy

Performance

Accuracy Flexibility

Humans perform better

o Society built on human labor

B Currently, especially in services, employing
people is lower cost and higher performance for
many tasks

B However, as the working age population
declines, people will become scarcer and it is
likely that wages will rise overall

Sense of value of humans gradually fades

e Robots become the real solution

B Currently, performance/cost is inferior, but over
time robots will gain cost advantage (plus, jobs
will arise that humans can't fill)

B If companies wait until they truly can’t find
people, it will be too late, and some are already
piloting robots for the future, even with higher
short-term costs

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Safety Creativity Fatigue tolerance

Robots perform better

(Exists only in some areas)

B Humans will be used mainly in fields where
criteria aren’t just economic rationality (life-or-
death situations, etc.)

» Surgical robots: Expensive, but can perform
highly accurate, delicate, consistent actions

» Robots for harsh environments (space,
disaster zones, nuclear facilities, etc.)

e Hopes for long-term adoption

B Use in niche fields: Industrial robots for
painting/welding, transport robots, etc.

B As on the left, with higher robot cost
competitiveness, scope and technology evolve.
In performance, robots may catch up with
humans

© 2025 Mizuho Bank, Ltd.



Key issues for wider Al adoption: Addressing power demand increase due to Al progress

m |n addition to the rise in electricity usage at data centers driven by the spread of generative Al and digitalization, factors such as
electrification in industry, the growth of EV adoption, hydrogen production, and increasing semiconductor demand are also expected to

contribute to rising power demand

m To support further Al implementation, it will be crucial both to expand electricity supply to cover this increase in demand and to pursue
initiatives such as reducing power consumption through Al utilization (see the Energy Constraints section for details)

Factors that increase electricity demand (examples)

: P | Digitalization 6 5 EV spread

v' Electricity demand at data centers v Charging demand increases due to
increases due to digitalization progress further EV adoption
such as Al adoption

Electrification
progress in
| industrial sector

New semiconductor
plant construction

v’ Electricity demand increases due to
progress in electrification in industrial
sectors, such as expansion of electric
furnace utilization in the steel industry
and expansion of robots aimed at labor-
saving

v Rising semiconductor demand and
security importance mean more
domestic semiconductor plants in Japan

v This will cause increased power
consumption

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

MIZWHO
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Factors helping restrain energy demand include:

+ Development of technologies to reduce
computational costs and power consumption
associated with Al learning and inference
(examples: DeepSeek, etc.)

» Business efficiency and energy saving through Al
utilization (example: optimization of factory
operations and logistics utilizing Al)

Note: Power demand outlook involves uncertainties,

So caution is required

© 2025 Mizuho Bank, Ltd. |
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4. Business opportunities Created by
Addressing Labor Shortage



Both providers of labor shortage solutions and industries facing labor shortages can seize business opportunities

m There are business opportunities for companies that provide solutions such as Al, robots, and autonomous driving that are in higher
demand due to labor shortages, as well as for industries experiencing labor shortages themselves, where resolving those shortages can

create new business opportunities
Opportunities for labor shortage solution providers and industries facing shortages

Al service providers

Labor shortage solution providers

Robot Autonomous driving service
manufacturers providers

Labor shortage industries

Nursing care Accommodation Construction Logistics Food Aviation

Deployment of industry-specific Al using closed data

» First, for each industry segment, identify labor-intensive areas
and develop Al applications tailored to those areas as a
strategy to address labor shortages

* By using federated learning technology to scale closed data
and developing/rolling out industry-specific Al, business
opportunities can be created

Deployment of robots for unstructured tasks, primarily
in non-manufacturing sectors

Robots

» Develop business focused on non-manufacturing unstructured
tasks where robotization demand is high due to severe labor
shortages

» By targeting sectors where Japanese robotics excel, such as
high precision and high safety, there is potential to achieve a
competitive advantage over foreign robot makers

Acquisition of new business fields such as autonomous
driving systems and dispatch platforms

Auto-
nomous
driving

* As autonomous driving services become more widespread,
new business fields such as autonomous driving systems,
dispatch systems, and remote monitoring systems are
expected to expand

» Existing companies are anticipated to see an extended value
chain, along with possible entry from different industries

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

MIZWHO
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Resolving labor shortages avoids lost sales, achieves cost savings

Effectively using the labor resources freed up to gain business opportunities

Before addressing labor shortage . After addressing labor shortage

Leveraging robots, Al, Generation of
and other technologies human
to increase sales and resources
reduce labor costs

O O &8 A O
NP A

Labor shortage
solution
Deploy newly available human resources
into marketing and new businesses, etc.

Lack of slack in human resources,
leading to lost demand

= o o o =

O O O 1 Insufficient
FNCN NI stating

Concern over lost sales plus higher
personnel costs due to talent scarcity
pressures profitability

—~——

Avoiding lost sales, business expansion, and cost reduction can all lead to
improved profitability
Acquisition of new
businesses
- Expansion of
existing businesses

Avoiding sales
losses

Increase in

Profit Profit
sales

growth

Cost reduction

Personnel costs
Robot/Al costs

Sales

Other costs
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Labor shortage solution (Al): Identify Al deployment domains by industry type and develop/expand industry-specific Al

m Since the areas with high labor cost burden rates differ by industry type, Al deployment domains are also expected to differ in preparing
for the impact of labor shortages.

m  First, it is necessary to identify areas requiring human labor and develop/deploy Al applications in those areas as a countermeasure
against labor shortages.

— To develop Al applications tailored to specific domains, it is necessary to secure closed data based on the problems to be solved

Images of Al Deployment Domains and Specialized Al Applications by Industry Type

Labor
Intensive
X
Knowledge
Intensive

Information &

Communications (ORI

Capital
Intensive
X
Knowledge
Intensive

Manufacturing i Chemical

Capital
Intensive

Real Estate
Power

Images of Initial Al Deployment Domains and Specialized Al

Planning &
Development

Production

\/

Sales

\/

Manufacturing

Sales

\/

Procurement

\/

Manufacturing

\/

Applications

» Content based on advanced expertise is the
source of added value, with high labor cost burden
rates in the planning stage

= Streamlining planning and development
operations using user data (reducing workload)

» Advanced products created through R&D are the
source of added value, with high labor cost burden
rates in R&D and manufacturing processes

= Advancing R&D through higher-value material
exploration

= Automating manufacturing operations using
manufacturing process workflow data
(reducing workload)

» Infrastructure requiring substantial capital
investment is the source of added value, with high
labor cost burden rates in infrastructure O&M

= Optimizing maintenance using data generated
from infrastructure (reducing workload)

= Converting tacit knowledge into organizational
knowledge (advancing technical succession)

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

Capital
Intensive
X
Labor
Intensive

Transportation

Images of Initial Al Deployment Domains and Specialized Al
Applications

Procurement

<

Distribution

Service Sales

Procurement

Maintenance

aa d

» On-site service provision and product sales are the
source of added value, with high downstream labor
cost burden rates

= Streamlining administrative work using
workflow data from non-face-to-face operations
(reducing workload)

= Business model transformation based on
digital premises

» Asset-based service provision is the source of
added value, with high labor cost burden rates in
services and maintenance

= Automating operations using workflow data
(labor-saving in services)

= Optimizing maintenance using data generated
from assets (reducing workload)

© 2025 Mizuho Bank, Ltd. | 43



Labor shortage solution (Al): Federated learning as a measure to address challenges in data scaling

m  When scaling up closed data, it is desirable to centralize industry domain knowledge through data integration across companies, but
actual data integration is difficult due to regulations, compliance, and competitive dynamics between companies.

m  For Al to contribute to resolving labor shortages, it is necessary to overcome the challenges of scaling up closed data, and federated
learning is effective for this.

— This technology enables the construction of Al models while data remains distributed across organizations/companies, potentially

serving as a countermeasure when data collaboration is difficult.

Countermeasures and Challenges for Scaling Up Closed Data

> Integrate data across
companies and scale up

closed data to train industry-

specialized Al

Company A

—l

LU

Company B
—

LI

Company C
—

Data A

Data B

Data C

Integration

Integrg

Integra

tion

tion

» Data integration is difficult due
to regulations, compliance,
competition with competitors,

etc.
Integrated o
Data Specialized Al
Learning Q

Source: Industry Research Department, Mizuho Bank, Ltd.
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Building Industry-Specialized Al Models Using Federated Learning
Technology

Company A

Technical Features of Federated Learning

» Train local Al within each company's server and collect only learning results
(parameters) in the central server to train industry-specialized Al.
= It is possible to improve model accuracy while keeping data distributed

(Data A

(Data B

(Data C

@Lewmng Q Parameters

Parameters

@Leamingg
—>
\\ J

»

@Lewningg‘}
—>
N\, J

Parameters

Central Server

Specialized Al
Learniqg Q

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

© 2025 Mizuho Bank, Ltd. | 44



Labor shortage solution (Al): In the power industry, it is vital to reach tech firms and drive efficiency with generative Al

m  With labor shortages making labor-saving essential, the use of technology to improve operational efficiency is increasingly necessary

— In the power industry, operational streamlining using generative Al is expected

m As technology continues to advance, the ability to reach tech companies and startups may become the key to competitiveness; building
relations via open innovation and investment will become more important than ever

Expected effects of generative Al use in the power industry

Accelerating
talent development

Streamlining
power plant
development

Advanced
demand-supply control

AN

Creating manuals for workforce training
Producing trouble-case scenarios to support accident
response

AN

Assistance with site selection for development
Supporting plant design

Supporting preparation of required documentation for
development, etc.

Assistance in creating optimal demand-supply
scenarios

The impacts, risks, and opportunities of generative Al for the power

industry

Policies to accelerate access to tech firms and startups

Energy Accelerator
companies  Accessto ' RIograin> Startups
technology as a Open —>
source of innovation
competitiveness
LP
. > 1
investment Funding 2 Tech companies
vC CcvC ‘ > Universities
Investment:

Industry impact
from generative Al CEpeRUiics Areas where energy firms must gain access

Maintaining personnel

(1)

)

Efficient talent
development supports
stable power plant
operation

Relying excessively
on generative Al for
troubleshooting may
weaken ability to
handle issues
unforeseen by Al

quality by summarizing
past experience into
manuals

Contributes to safe and
accurate restart of long-
idle (reserve) power
sources

Accelerated
decarbonization
through efficient site
selection and
document generation
for non-fossil power
development shortens
development periods

If these initiatives
accelerate rapidly and
the grid or balancing
power sources cannot
be developed in time,
there is a risk that
output control for
renewable energy may
need to be expanded

Being able to supply
decarbonized power at
appropriate prices in
response to demand for
decarbonized electricity
will strengthen the
revenue base

Speedy decarbonization
enhances IR effects

Source: All charts: Industry Research Department, Mizuho Bank, Ltd.
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I m Link with firms owning Al/DX-promoting technology
— Replacing skilled work previously done by veterans
with Al etc. for greater efficiency
m Link with firms owning robotics/drone technology
— Reduce required staff by automating
maintenance/inspection work

CES
contributing to
operational
efficiency in
existing
processes

Fields possibly I'm Link with firms holding clean energy technologies that |
replace fossil fuel business 1
— Use as a way to pursue future core businesses :
1
]

replacing
existing
business

o o o o o e e e -
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Labor shortage solution (robots): Leverage Japan’s robotics strengths to deploy to non-manufacturing businesses

m Develop business for unstructured work in non-manufacturing sectors, where robotization needs are high due to ongoing labor
shortages. Focusing on areas where Japan’s robotics industry excels will offer potential competitive advantage over foreign robot
makers
— Fields that warrant particular attention include the welfare sector, which faces severe labor shortages and requires especially high

safety standards in human interaction, and the construction industry, where precise and durable robots are needed to ensure the
safety of work and buildings

Robot-ready tasks and advantages in utilization by user industry

Leveraging of robot industry

User industry Example of unstructured task for robotics Key robot performance criteria
strengths
v/ Human contact (nursing, etc.) / High precision / High
Medical/welfare v Indoor transport (medicines, medical/care durability @ ~ O
devices, etc.) High safety / High reliability
v’ Construction work (material anchoring, welding, / High precision / High
Construction painting, etc.) durability @ ~ O
5' v' Outdoor transport (materials, tools, etc.) High safety / High reliability
L(ab v Bulk picking High speed / High precision / High
7 Transport/post v Indoor/outdoor transport (loading, final delivery, durability O~ A
etc.) High safety / High reliability
v Harvesting, logging . . .
Agriculture/fishing/fore v Outdoor transport (agriculture/forestry/fishery / dl;ljlr%i;)iﬁ)i:emsmn /'High O ~ A
stry products, etc.) High safety / High reliabil
v’ Patrolling 9 /g Yy
/ /
v
Wholesale/retail Indoor transport (cardboard, etc.) A ~ X

v
Shelf management High safety / High reliability

v' Serving, clearing / /

Food service v" Cooking A~ X
v" Cleaning High safety / High reliability

Accommodation v Indoor transport (meals, linen, etc.) / / A ~ X
v Cleaning

High safety /

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO © 2025 Mizuho Bank, Ltd. |
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Labor shortage solution (Robots): Build partnerships on both demand and supply sides to establish robotics in non-manufacturing

m Robot developers should gather user needs to aim for industry standards, and aggregate component tech to establish a base for non-
manufacturing robots

— On the demand side, include multiple industry users; on the supply side, enable co-development of necessary tech, creating
partnership structures on both ends

Measures to expand robots for unstructured non-manufacturing tasks

TS I Accurate understanding of Address factors
unstructured non-

. o Balance with cost
manufacturing tasks user performance expectations limiting performance

Demand: Capturing needs and standardization Supply: Joint development of technologies that meet needs

Partnering structure

Partnering structure

Non-manufacturing ¥ Agdgregate needs

users v Share development
costs

v' Approach multiple  notors, reducers,
technologies via controllers

M&A, alliances, etc.

Required steps

Non-manufacturing Autonomous Al

Uusers Robot developers development
v Develop / standardize v Create use cases Hand, sensor,
Industry groups, etc. robots meeting typical by applying tech to communication
demands robots technologies, etc.

Establish industrial base TR _Sga_lrch for tech resources matching diverse user needs and involve multiple users from the industry to create
for robots addressing initial demand
unstructured v From the start, adopt design/development premised on industry standardization, creating de facto standards
non-manufacturlng . e . . .
. and promoting within-industry robot rollout. Lower robot costs via mass production and expanding demand at
an early stage

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO
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Labor shortage solution (robots): Leveraging component tech as business opportunities (expectations regarding haptics)

m Haptics, which artificially replicates touch, is currently used mainly in entertainment but is expected to contribute to relieving labor
shortages as its implementation expands in industrial use

What is haptics? — A technology for replicating touch Utilization strategies to address labor shortages
» Technology that provides a sensation as if actually touching an » Three main benefits: (1) Resolving regional disparities, (2) automating
object, using force, vibration, or motion dangerous/heavy tasks, (3) promoting skills transfer
» Feedback of sensation has potential benefits like improved safety, * Note: For (1) and (2), operation is currently assumed to be 1-on-1 (not
operational accuracy, a sense of presence, and immersion 1-to-n), so work per operator is one unit
Generate reaction force 1 B Remote operation of surgical-assist robots
Devices  |using sensors,(mte) . enables high-precision treatment even
actuators, etc. Resolving where there is no local specialist
Focus multiple regional B In rural areas with severe labor shortages,
. ... skilled experts can manage and execute
Ultrasound Ultrasound beams to disparities multiple operations remotely

generate radiation
pressure at a point in air

er B Operate robot arms/special tools in
<Classification of human senses> 2 hazardous environments remotely.
o d d / precise work
22 Special sense Somatic sense (touch) angerous B Enables the elderly and women to )
L o Visceral sense heavy work participate in heavy or strength tasks with
Surface sense Deep sense fewer physical limitations
‘» [ @ : : :
g o} = S = 3 B Turning skilled-worker actions (force
3 < < < < 2 -é’ ES 8 adjustment, body use, etc.) into data
= (¢) — = < o= (V) o
< g 0 (Bn g 2 & 8 3 85 Q §% 2 1 83 5 T Promotlng e_nabllets newtemployees to learn through
) S = (o) T g S o 5 § = % S 9 5 o2 X = . simulators, e C._ )
8 3 5 5 = go 2 o3 B skills transfer B Conversely, skilled workers can experience
S 2 = K g 2 new workers’ sensations, clarifying which
3 > ) g S steps differ
Note: A force that arises and balances (stabilizes) in response to external force
Source: Ministry of Internal Affairs and Communications materials, public information,
compiled by Industry Research Department, Mizuho Bank, Ltd. Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO © 2025 Mizuho Bank, Ltd. | 48
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Labor shortage solution (autonomous driving): Business areas will expand as autonomous driving services spread

m As autonomous driving services expand, new business areas are expected to emerge, with existing companies extending their value
chains and possible entry from other industries

Expected ecosystem during the spread of autonomous driving services (2030s: early to mass adoption phase)

v' Develop highly safe, reliable vehicles
v' Establish mass production technology to enable cost- High Large Low OEM
effective deployment of services

v' Develop software and algorithms to integrate multiple OEMs, autonomous
sensor inputs and handle recognition, decision-making, High Medium High driving
route planning, and control system firms/IT

Enhance transport efficiency by forecasting passenger Dispatch platforms,
and vehicle demand High Large Medium transport providers,

v’ Provide a UX/UI similar to current ride-hailing apps OEMs

OEMSs, remote

v' Build real-time monitoring for early detection of . . . .
emergencies/abnormalities High Medium Medium sy?tgrnltf?:::glﬁ

v' Remote control for situations not suitable for autonomous

AN

operation (centralized management of multiple vehicles) " . Transport providers,
v’ Log sharing for abnormal events (engineers, insurers, Medium Medium Low service providers
etc.)
Transport providers,
v' Provide optimal experience/service for each travel area, Lo Small — Vsl SerViF();e }rooviders
use scenario, and destination Medium P ’
OEM
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
MIZWHO © 2025 Mizuho Bank, Ltd. | 49
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Labor shortage industry (nursing care): Capturing expanding demand through technology adoption and service model transformation

m In the nursing care industry, where severe labor shortages are expected, it is essential to boost productivity by not only utilizing
technology for high-burden tasks such as bathing, transfer assistance, and anomaly detection (like falls or fever), but also by shifting to
more efficient service models, such as day care services

m By 2040, the market for nursing care robots is projected to expand to 300 billion yen, while the market for day care services could reach

3.1 trillion yen
Business opportunities from resolving labor shortages in the nursing care sector

Enhancing productivity and capturing new business opportunities by proactive
utilization of day care services

0 Productivity improvements through use of technology

nursing care robots
Leveraging technologies like monitoring sensors, transfer devices, and
bathing equipment can improve productivity and profitability alongside
alleviating labor shortage

Expanding the number of users for relatively high-productivity day care services (where users come to
care facilities) raises productivity of overall care services

<Market size needed for nursing care robots in 2040(ote 1> Raising productivity through use of day | Possibility to expand services offered through
4.000 (100 billion yen) care services use of day care
| " o poed o it user homes,shorter serce For care providers, using day care
3500 300 billion yen P oth)(/ar G of cgre creates opportunities to offer non-care services
' T >
I!-l <Comparison by care service model> <Future image of day care>
3,000 + - - - — Care reC|p|ents Independent/care reC|p|ents
Home visit Service time RIS T »
2,500 A to user per visit ’—[ Plck- ‘, Shopping assistance
up/drop- offn (mobility support), delivery
@ - : Short time ™ Dinin
i o g out, meal delivery,
2,000 Lh Home-visit (approx. 10 min—1 hour) Insurance [ e 1 take-out
— covere
1,500 A =0 Day care Not Medium time services [ Recreatlon‘ Hobbies/activities ]
y required (approx. 3-9 hours) Bathmgl |
1,000 H~ Facility/ _ L rehab | Fitness ]
institutional Not d Long time non Retail ]
ne require all da covere
500 1 l’# care E ( t services
= In the future, not only covered insurance services
0 - but also non-covered services can be provided
In 2040, the required market for care robots will be 300 billion yen | | In 2040, the day care services market will reach 3.1 trillion yen(not¢ 2)

Note 1: Nursing care robots: devices leveraging robotics technology to support user independence or reduce caregiver burden. This analysis focuses on bathing devices, transfer devices,
and monitoring sensors

Note 2: Market estimate uses 2023 per-user service costs

Source: All charts: Industry Research Department, Mizuho Bank, Ltd.
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Labor shortage industry (hospitality): Avoiding sales loss and expanding revenue by leveraging freed-up labor

m  Measures being implemented in the hospitality industry to resolve labor shortages not only help avoid lost sales, but by strengthening
marketing and capturing both limited domestic demand and growing inbound demand, also have the potential to drive further sales

growth
Business opportunities from resolving labor shortages in the hospitality sector

0 Avoiding lost sales by increasing guest capacity

Ongoing efforts to address labor shortages help avoid sales loss Currently, hotels lose sales due to restricted operations from staff shortages.
and create business opportunities Efforts to address labor shortages support the capture of inbound and other demand

[Estimated value of hotel lost opportunities

<Types of immediate action to resolve labor shortages> : . )
from labor shortage] [Estimation basis]

o Strengthen ° Rai;e wages (200 App_rox. 750 Number of hotel rooms: projected from
s3 recruitment | * evise HR systems 8,000 7 million billion yen historical data
= 2 (transfers, career paths, yen) » Lost operation rate (%): assumed to rise as
] leave, etc.) 6,000 labor shortages intensify, leading to rooms
e & Improve staff ' ' being made unavailable
oS ® * Improve benefits i i
< retention L 4.000 » Proportion of lost operation due to labor
* Enhance training programs ' shortage (%): estimated using surveys
* ADR (yen): Actual figures for 2024
* Implement PMS(note) 2,000 » Does not account for labor demand
D * Install self check-in/out reduction from increased automation
o Labor-saving machines 0 (CY) investment
= technology * Implement revenue 2030e 2040e 2050e
® management systems
%’- * Deploy FAQ chatbots By avoiding lost sales, the market size expected by 2050 is 700 billion yen
) Use of * Use of cleaning robots
robots * Use of serving robots Expanding sales by utilizing labor freed by resolving labor shortages
Freed labor from addressing staff shortages can be used for improved marketing or
<Effects and expected business opportunities of initiatives> even productizing marketing knowhow, potentially driving further revenue growth
1 (Coosit e e e G EEnE) Stren%tohljesnelng - Labor freed by labor-saving can be devoted to marketing, enhancing
; . competitiveness to capture more demand
Avoiding sales loss by marketing via DX P P
increasing guest capacity . . A
< Creating products By reallocating labor made available through labor-saving initiatives to
2 JSales growth from effective use of f?orr)n strengthen marketing, companies can not only enhance their own marketing
labor freed by resolving staff e e, but also turn their know-how into products and offer marketing solutions to
shortages 9 other companies or entire regions

Note: PMS = Property Management System. A system used by hotels/inns for reservation and room management
Source: All charts: Industry Research Department, Mizuho Bank, Ltd.
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Market size created by resolving labor shortages will reach 44 trillion yen

m The total market created by resolving labor shortages for both solution-providing and affected industries is expected to be around 44
trillion yen

m |n addition to the growth of the labor shortage solutions market, further demand capture is expected for industries experiencing labor
shortages as they resolve staffing issues
Estimated market size created by solving labor shortages(ote 1)

(trillion yen)

50.0 1~
45.0 A 44.2 Market expansion ("°t¢2)
5.1 Of labor-shortage
40.0 A ' industries
2.1 Autonomous driving
35.0 A
8.2 Robots
30.0 A
25.0 A
20.0 - 19.4
150 i Al(note3)
10.0 A
5.0 A 3.9
0-0 _ |
2030e 2040e 2050e .
m Al Robots Autonomous Expansion of market size for labor-shortage industries

driving
Note 1: Market size estimate assumes current labor cost levels and progress in robot/Al substitution
Note 2: For logistics, nursing care, accommodation, and aviation, reflects market expansion from avoiding lost sales
Note 3: Al embedded in robots or autonomous driving is not included in market estimation
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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5. Continued Growth in a Talent-scarce
Society



Labor productivity: Improving value-added labor productivity is essential for growth in a talent-scarce society

[Value-added labor productivity]

[Sales labor productivity]

[Operational
efficiency]

Sales volume
(products, services)

7

,G Labor input

O *
e

(pricing)

® 2

Added value

Main scope of this section

Raising unit price and compressing costs
to improve value-added labor productivity

-

: 2

{ Added value

v

Sales

~

~

[Net added value]

Personnel costs

Net operating income
(operating profit — interest, etc.)

.G Labor input

Interest, etc.

& num. of | B num. aDLETS Q X @ a Num. of | B Num. Depreciation/lease
Uworkers X| of hours Maintaining and improving Uworkers X| of hours on property
J operational efficiency \ J J
through technology use (Value-added rate) Taxes. etc.
| \
1
;| ! [Measures] [Examples]
_ O Streamlining operations/processes to eliminate waste and optimize steps
Operational Throughput O Introducing machinery/software to reduce required staffing, boost speed/accuracy, and
efficiency improvements standardize quality

Sales labor

productivity

Value-added labor
productivity

&

Raising unit price

&

Compressing
costs

(collaboration)

Source: Public materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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O Cost savings also expanding added value (profit)

O Pursuing more advanced, higher-quality products/services to improve competitiveness
O Establishing unique appeal, raise brand value in the eyes of customers

O Efforts like economies of scale, competitive bidding, group purchasing to suppress
procurement costs

O Balancing in-house strengthening of core areas with outsourcing of generic tasks
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Labor productivity: Manufacturing increased value-added productivity, while non-manufacturing remained flat

m  Manufacturing increased added value even as employment fell; non-manufacturing, except during COVID, kept hiring, so value-added

per worker diverged significantly

Trends in manufacturing industry value-added, per-capita value-
added, and number of employees(mote)

» With fewer workers, added value rose, so value-added per person
increased 1.5x from FY2020

(trillion yen) === Added value (times)
150 2.0
5 —e—Value added per person (right axis)
—o—Number of employees (right axis)

1.5

100
1.0

50
0.5
0 0.0

2000 2005 2010 2015 2020 2023 (FY)

Trends in non-manufacturing industry value-added, per-capita value-
added, and number of employees(note)

* Non-manufacturing kept number of workers flat and value-added only
showed minor gains, so per-person value-added barely improved

(trillion yen) = Added value (times)
500 2.0

—eo—\alue added per person (right axis)

—eo—Number of employees (right axis)

400
15

300
1.0

200
0.5

100
0 0.0

2000 2005 2010 2015 2020 2023 (FY)

Note: Value-added per person and worker numbers indexed to FY2000 = 1.0. All value-added measures are real (inflation-adjusted)
Source: Both charts: Cabinet Office materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Labor productivity: Non-manufacturing lags in automation/digital utilization versus manufacturing

m  When examining software capital equipment and capital equipment by industry, many non-manufacturing sectors such as healthcare,
welfare, food service, retail, and hospitality fall below the all-industry average, indicating that analog business processes still persist in

these fields
Software and capital equipment by industry (FY2023, blue = manufacturing, green = non-manufacturing)®ot)

(10,000 yen/person)
4 120
@ Steel
100
Industrial machinery
([
w
S,
< 80 Information and
L communication equipment
® (] .
Y Electrical machinery @Chemicals
s °
g_—), 60 Production machinery
=1 [
5 @Automobiles/parts @®Nonferrous metals
2 Advertising
< 40 o
O . .
o All industries @ Ceramics/stone & clay Water
@General machiner o transport
20 ® agriculture/ Y ° Paper/pulp P
o R%ail " forestry ~@Food Land
@ Healthcare/welfare ®  ® Accommodation Wood/ transport ~ @Entertainment
P S @\Wood products
i 0 & —Food service [ ] @Fishery
0 5 10 15 20 25 30
(1 million yen/person)
< Capital Equipment Ratio >

Note:  Software capital equipment: software — number of employees, capital equipment: (tangible fixed assets — construction-in-progress) = number of employees
Source: Ministry of Finance’s corporate statistics, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Labor productivity: Aim to raise unit price by focusing labor on work only humans can do

m As labor shortages increase, it is essential to allocate human resources to work only humans should do, while having robots and Al
handle tasks they can substitute. In addition, it is important to raise sales per person, primarily by increasing unit prices, to maximize

overall sales
Concept of labor input and sales

Past to present Sales expanded by increasing staff

m

Traditional
mindset

ST Maximize sales while reducing staff

Decrease in number of employees
v(+ reduction in working hours)

Work in which having a
human adds extra value

Work only humans should do

Work in which having a
human adds extra value

indui Joge
indul Joge

Tasks that robots/Al cannot
substitute due to technical
limitations

eTasks that robots/Al cannot | }

substitute due to technical
limitations
Work only humans should do

Technological advances expand
tasks that robots/Al can substitute

ales per person ales per person

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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(A) Work that gains added value with human involvement: Only humans provide emotional value at present

m Robots/Al can often substitute for functional value that can be quantified or objectified; however, emotional value is strongly tied to
individuals and remains unique to humans

Classification of functional vs. emotional value

Tangible value that consumers

) i Invisible value appealing to consumers’
receive from products/services

: - L . ‘ sensibilities
SVg[ailelgF-Ul = Possible to objectively show the quality, Emotional g Subjective value felt through the five senses
| performance, and utility of products or services val B Emotional satisfaction or a sense of superiority
value using quantitative measures alue : . :
f l . ffici gained in the process of consumption, empathy
W Performance, quality, convenience, efficiency, for the provider of the product or service, etc
safety, etc. e
[Domains where robots & Al excel] [Domains where robots & Al struggle] [Domains where robots & Al [Domains where robots & Al struggle]
excell

* Creativity: Designing concepts, L .

* Objectivity: Analyzing massive developing new products, branding . Empathy/ur_\der_standw_lg. Partial
data sets statistically and using « Comprehensive judgment: Factors understanding is possible, but
algorithms to produce such as environmental genuine empathy or deep
conclusions considerations or building + Few domains at this time understanding is not

» Uniformity: Fast, accurate relationships with the local - Premium feeling:
handling of rule or pattern-based community, which cannot be form/ q d d prod
tasks/processes measured by economic rationality Uniform/standardized product or

alone service provision

Corporate strategies are diverging
i

(1) One path is to maximize value-added by providing emotional value that only humans can deliver
* By providing consumers with a sense of exclusivity or empathy, customer loyalty and brand image can be
enhanced
(2) Another method is to minimize human involvement and use robots/Al for functional value, aiming for low prices
« Consumers’ desired functional value can be quantified and products or services delivered within expected ranges

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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On the other hand, emotional value isn’t universal

m  Emotional value is seen as unique added value that robots/Al can’t replicate. However, not all products/services require it

m If Al reaches the level where consumers are fooled into thinking it has heart, it could also encroach into this domain

When emotional value ceases to work

e B For infrastructure, daily necessities, and commoditized goods, where consumers prioritize
stable supply, cost, and efficiency, practical factors are given greater importance
Consumer B For B2B or systems products, avoidance of trouble/reliability are key, so there is little room for
acceptance emotional value

B Furthermore, factors such as consumer age, gender, region, and product or service price range
also have an impact, so not everyone necessarily seeks emotional value

B For products and services where meeting regulations and safety standards takes top priority,
such as financial products, insurance, medical devices, and public works, there are many
restrictions in the development and delivery process

Because companies have limited freedom, it is difficult (or even not permitted) to differentiate
through design or user experience, leaving little room for emotional value to be added

Regulation and

rules m

B Once Al reaches a level of complex behavior where consumers see it as having a heart,
Technological consumers may interact with it as if it does

advancement B [f robots/Al display complex behavior during service consumption, and the consumer ends up
mistaking them as having will/intent, the uniqueness of humans may be threatened

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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(B) Tasks robots/Al cannot readily substitute due to technical limitations (physical tasks)

m  No robot can yet match humans for flexible responses so tasks only humans can perform will persist for now

Challenges and future directions for robots

0 Jobs increasingly substituted by robots due

Tasks needing subtle force to technical advances

Delicate actions adjustments, _ . . .
like handling soft objects B With advances in Al, sensors, actuation, and flexible
: parts/materials, robots will increasingly be deployed into tasks
Complexity they currently cannot perform
of single B On the other hand, in cases requiring advanced technology or

expensive components and materials, or when considering
. . : ; the costs and time for commercialization and mass
Actions tailored to For irregular objects, the way production, it will be difficult to provide such solutions at an
the shape or state force and movement economically viable price for the time being

of the object are applied must be improvised

movements

Building or retrofitting environments for
e robot usage

Tasks requiring a series of B Based on the assumption of robot utilization, (1) upgrading
S i Ems movements. like arasp. oull existing facility environments or (2) constructing new facilities
! ; R R can help mitigate or resolve the challenges posed by overall

multiple actions push, etc. task complexity and work environment complexity

to be done in sequence B For both (1) and (2), the required capital investment, and in
the case of (2), the potential for temporary operational
shutdown, will be subject to the discretion of building, factory,
or office owners

Complexity
as whole
operation

Tasks performed in cramped

Action in narrow/ spaces, _ _
unstable spaces or requiring Tasks only humans can do will persist
balance during movement

Complexity o . _
of the work B Robot utilization is expected to broaden, but domains needing
P ——— human action will remain
B Humanoid robots capable of all human tasks may appear in
Action in Tasks that must adapt to the future, but considering technical challenges, cost,
heterogeneous U’:)i"s‘:;‘(ﬂ:grs [)eg.ulation,I and sot():iaé c<';1é:8eptance, they are not expected to
; e in regular use by

environments

changing weather, etc.

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Especially in non-manufacturing, human-involved tasks may fetch premium prices

m Currently, although goods prices are rising, service prices remain flat. As talent becomes scarcer, this rigidity will loosen, and services
requiring human labor will acquire a premium, leading to a world where their prices rise

Trends in consumer price indexes (2020=100) Service categories & price changes as talent scarcity progresses
» While the prices of goods are rising, service prices exhibit upward rigidity [Present] [Future]
* The Japanese tendency to use the term “service” to mean something Labor-intensive Talent-scarce
complimentary or discounted suggests a deeply rooted cultural expectation ) societ
that services should be inexpensive society y
<Goods> <Services> - Affordable price range
=== Agricultural, marine, and ==o==Public services
120 livestock products 120 General services ROb(?t/Al é . !mpersgnal
=e=Industrial goods ~ provided 0 0 interactions
Q Upward v services g « Standardized
100 / 100 ) oy O rl;m'ggt-:i services
Q== Q== VI
O—o—9~ ‘ = zervices Need t i
/. Human- eed to pay a premium
rovided .
g0 eo—° 80 2ireRt 00O - The warmth of
services human touch
* Flexible services
60 60 _ . . .
Consumers choose their service provider based on both content and price
40 40 O Consumers weigh (1) robot/Al-provided services and (2) human-
provided services, selecting between them according to price and
content
20 20 Generally, as the number of workers declines, (2) will increase in price
(= higher value added per person in the service industry)
Businesses need to examine not only how technically substitutable (2)
is, but also what customers expect from their services and whether a
0 0 human is truly necessary, aligning management and HR strategies,
2005 2010 2015 2020 2023 2005 2010 2015 2020 2023 including pricing, accordingly
(CY) (CY)
Source: Statistics Bureau of Japan, compiled by Industry Research Department, Mizuho
Bank, Ltd. Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Improving labor productivity in manufacturing: Raising unit prices and reducing costs by optimizing product mix

Improving product mix: Accelerate the shift from commodity to
specialty

[Advanced parts/materials]
Growing demand for resource-
saving, energy-saving, and low-
carbon products for GX, and high-
performance products (e.q.
advanced parts/materials) for DX

[Commodities]
. * Downsize to meet domestic
Lower middle demand
» Pursue overall optimization by
treating this as a realm for
collaboration, not just individual
optimization

%////)///f \\\//{////%

gl Low end N
y;

Vi

/ s
4 \
/ \
4 \

l—-------------------------‘

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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In manufacturing (parts/materials sectors), work can be done with other companies to optimize the commodity segment as a whole (i.e.,
reduce costs). At the same time, the focus should be on high-value-added advanced parts and materials to capture demand

Strengths of advanced parts/materials, and the conditions needed to
maintain those strengths

<Strengths of advanced parts/materials>

In-house type Independence Proposition-based

Original raw material
reci : ,
ecipes Taste doesn’t change,

Propose original recipes by

I_Droprletary_ regardless of trends combining raw materials and
equipment/design .
. or product life cycles components
or process technologies
are the secret sauce
B B B

High switching costs,
making it hard to move
to other products

Difficult to imitate, which Unaffected by end-
allows for high product demand trends

profitability Low volatility

<Conditions needed to maintain strengths>
o Analog elements remain (must have)

Products that can be digitized and analyzed into Os and 1s are easy to copy;
vagueness/analog factors in raw material or process are key

e Market size barrier (good to have)

Having a small addressable market when broken down into
products/technologies acts as an invisible shield against new entrants

Note: From Mizuho Bank "The Winning Strategies of Japan and its Industries,"
Mizuho Industry Research No. 75 (March 2024)
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Improving labor productivity in manufacturing: Collaboration/integration with other companies for commodities

m  While companies compete fiercely in advanced fields, collaboration with other firms for generic products leads to improved productivity

and overall optimization
Schematic of collaboration/integration with other companies

- Advanced
parts/materials

Raw materials R&D / manufacturing / business Distribution
Procurement

Commodities

Difficulty of

collaboration Comments

(Expected effect)
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Collaboration / integration

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

Cannot be judged by economic logic alone: must

<R&D> <Manufacturing> | <Bsiness <Platforms @ _Busine_ss overcome barriers like control disputes and emotional
o) _ integration factors . .
o A VVV) Depending on the level of market concentration, antitrust
3 § g g a law can also be a bottleneck
o - Governance
o % 8. % 8. % E Bu5|bness When quality differences are small, companies may
< = = = | consider swap transactions (exchanging their own
> 3 3 3 1| Logistics/ Manufacturin products with those of other firms) to reduce logistics
di&%‘;}ﬁgn 9 costs, or even consolidate or integrate manufacturing
Data platform vVV) facilities with other companies to optimize production
> > > | capacity (the former is relatively easy, but the latter is
@ @ @ Horizontal much more challenging)
8 7] 8 7] Q 7] Q coII%booratié:)r] o . . .
3 §: ) _g 5_3: ) _g E_D: ) _g s (Sta/ncri]arwzano ' Itis d|ff|CL_JIt for companies to al!gq their interests, for
S o 2a o 2a o 2a b n/sharing) Raw material example in terms of purchase timing control .
g S = 8 = 8 = | procurement For functional products, procurement routes, recipes, and
< B 3 1 3 = 3 n Vertical ) raw materials themselves are a competitive advantage,
w ) ] 3 integration making collaboration challenging
3 5 S (B2B2C SCM)
> > = I These differentiation points are sources of
: pEr— R&D compgtitivene;s, raising barriers, though basic areas may
Business (P?l,?tlgrll‘lc;ioﬁ/sﬁ'l ) sometimes be included
(07 o % o a echanization) In general, commodities are not R&D focus areas, so the
3 » _g » _g » _g l v impact is limited
® ® ®
8 o % o %; o %; Transport With the labor shortage in the logistics sector becoming
3 = 5 s L ( Aﬁ?grlril)ggi%rr‘lt/m Sistribut more severe, there is a growing trend toward greater
e echanization) istribution collaboration with other companies
T T T v) Some large companies have in-house logistics
subsidiaries, but amid investor pressure on non-core

businesses, restructuring is also underway
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Worldview of rising unit prices and cost compression: Outlook for per person value added and labor costs

m Enhancing value added per person leads to higher personnel costs per person, serving as twin drivers for sustainable growth

Productivity improvement and wage hikes are indispensable for

Future outlook for per person value added and labor costs business survival

» Manufacturing boosts value by improving its product mix. Non-manufacturing raises
value by promoting automation and labor-saving measures, while also focusing on
uniguely human work

« Although intensifying competition for talent may drive this even higher, per person
labor costs are expected to rise going forward even under the current labor share

<Per person added value> <Per person labor costs>

impossible

(million yen) (million yen)
18 =e=Manufacturing industry 10 =e=Manufacturing industry
=e=Non-manufacturing industry g —e=Non-manufacturing industry NumtIJ(er of
16 7a o — workers
-
4 ,I )
14 .‘, 8 ’ =~ Productivity
7 P J =g
@ o’ o
12 I, / g Wages
4 ® 5 ,l =
10 ./. ,‘ .~ ,.. :
7 / K4 Profit
L) ) @
— e
' @ ”
8 L ®
® -~ 4 g
6 O/._ Number of
workers
4 2 Productivity
2
Wages
0 0
D S (8] Q ()] ()] D S (S Q ()] ()] Profit
v N« (CY) AR (99

Note: Post-2030 figures are forecasts by Industry Research Department, Mizuho Bank, Ltd.
Source: Based on Cabinet Office data, compiled by Industry Research Department, Mizuho
Bank, Ltd.
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 Improving productivity while rewarding employees is key for survival

» When labor was easy to secure, companies could survive without raising productivity
or wages, but with a declining workforce, maintaining the status quo becomes

[Decline] [No change] [Growth]
Declining ~ No change ~ Declining ~
maintain rising rising
l I l
Worsening ~ No change Increasing
no change
| | [
Falling ~no No change Increasing
change
v v
Falling Flat Increasing
<Decline> <No change> <Growth>
Falling
I
If worker numbers Increasing

decline, just maintaining
productivity will not

ensure survival

Raise wages

v

Increasing

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Worldview of rising unit prices and cost compression: The outlook for service/non-manufacturing industries

Limited use of Operational
technology efficiency

[At present] for automation does not improve
Non- T l
manufacturing/
services

—

Earning power
stagnates

NO room to iNnvest — dr——

r—\WOISENiNg WOrk

Long working hours,
—_—
shortage

1

environments

Upward rigidity in
prices
(price increases are
difficult)

wages

1

NEWARSLS
Turning Point |

In the past, labor supply could cover
demand

Depending on role, region, or season, labor shortages
occurred, in some cases severely, but overall demand
was met by increasing people especially women and
seniors

Now, using technology is essential

B Despite expectations for greater participation by
foreign workers, seniors, and women, satisfying
labor demand is difficult

B Unless labor-saving and automation with robots,
Al, etc. advance, necessary service provision will
not be possible

Higher turnover
deeper labor

Unable to raise

Possibility for more

Work conditions

Maximum use of Operational aid leave and
technology — efficiency —_— P . > improve, turnover
; . shorter working
[In the future] for automation increases hours falls
Non- T l 1
manufacturing/
services Price of human- Employees share in
Room to invest =~ €= Earning power rises <= performed work = benefits (note)

rises

1

Note: Wage hikes are assumed to match or exceed price increases
Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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[Supplement] Both joy and pain will accompany this transition

m  On a personal level, we can expect increased leisure time as a joy, while business competition is likely to intensify

How use of time changes: Leisure grows as work and chores shrink Room for wage hikes and investment in SMEs
’ eR)?pb eo étse?jrlg é;;%lﬂg?e?gjg eotriritépportlng Bl e ERErES peels UsEt 1o 3 * In many SMEs, the labor share exceeds 70% in most industries. FCF
* People are expected to use their increased leisure time either to raise . ma:;\%l?itﬁi i!fr?]éome;&gig Iiai?ars%?rflzerpﬁsc’igﬂ; I:)rr;fgigé?/;)%;?srvﬁint\)/gstment
quantitative satisfaction through consumption, or to seek qualitative increasingly weeded out

fulfilment and a sense of purpose in life

<SME labor share and FCF margin>

Leisure <Examples of leisure activities> 0%
Spending on
: hobbies/entertainment
6 4 6 3 Leisure 20%
" L] . ()
increases » From travel and outdoor activities
. \ to_digital e>_<periences in VR/AR,
. leisure options expand | arga fims Real
0 estate
V — 40% (all industries) @
7.0 6.8 Participation in 0SS o ®
- : Less work/ community/society 28 =4 Petroleum
chores . 2 O " 60% products
* Increasing numbers of people = 3 = Entertainment () ® Accommodation
seek fulfillment by joining local <z 9 VRS e ,
events, volunteering, etc. D : ([ @ :
{ / ©), 9
80% | @ Sel®® |
i i@ Y \..' o O] Fishe
Study, self-improvement, ! oG ! y
10.6 10.9 Steep/ reskillin e ® ® I o
. . meals B 9 o S )
unchanged . Devotlng time to Iearnlng or self- 100%
improvement, people aim to 0 0 0 0 0
acquire new skills or specialized 0% 5% 10% 15% 20%
knowledge, or to explore topics of
personal interest @— FCF margin (note) _@P
Around Current Around Room for investment
2000 2050
Source: Based on data from the Statistics Bureau, compiled by Industry Research Note: FCF margin = (ordinary income + depreciation — corporate tax, etc.) + sales
Department, Mizuho Bank, Ltd. Source: Based on Ministry of Finance data, compiled by Industry Research Department,
Mizuho Bank, Ltd.
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6. Conclusion




A future where labor shortages drive productivity improvement

(trillion yen)  mManufacturing industry
= Non-manufacturing industry

+13%

Added

value
(Real GDP)

+10% e

134

2023 2050 (Fy)

(200 million hours)

A19%

Amount of

labor input

A22%

2022 2050 (FY)

(1,000 yen/hour)

+42%

Amount of
labor
productivity

2023 2050 (FY)

Source: Compiled by Industry Research Department, Mizuho Bank, Ltd.
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Manufacturing is shifting from generic to high-tech, with advanced
parts/materials driving growth

In markets with expected demand growth, such as healthcare, senior
citizen markets, and inbound tourism, there are business opportunities to
be gained by addressing social challenges like population aging and labor
shortages

Note: This assumes resolution of the energy constraint above

(1) New products/servicessereatéd,by solving labor shortage

Even with greater labor participation from women, seniors, and foreign
workers, the population decline will cause about a 20% drop

By utilizing Al and robots, people can focus on work that truly requires
human involvement (high value-added areas). Furthermore, productivity
improvements will produce new products and services

Note: In the labor hours graph, per-capita hours are flat; with more tech use, hours could
actually fall

(2) Shift to a talent-scarce society (rising value of labor)

With reduced input and increased output, both manufacturing and non-
manufacturing are expected to improve productivity by about 40%,
reaching an upper middle level globally by 2050

As labor supply and demand tighten (meaning people become scarcer) and
high-value-added work becomes the main focus, incomes will increase. In
addition, if working hours fall, people will also have more free time
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Alongside productivity gains, focus on growth fields will drive overall growth

m [f labor input by the working-age population drops (with capital and TFP flat), added value will steadily shrink. Labor shortages will
trigger moves toward business efficiency and productivity. Further overall growth will be possible through winning in areas of new
growth.

Outlook for added value (real GDP) going forward

2 )

(trillion yen)

Mobility

600 Declining labor

: B As product sales decline, experience-based consumption will be
Input

integrated with areas such as people movement, logistics, energy,
and content. Expanding autonomous driving services triggered by
labor shortages will bring new business opportunities

Productivity
improvements

500
Advanced parts/materials See energy constraint section

B Advanced components/materials with superior heat resistance,
conductivity, low carbon, etc. will support DX and GX
B A constellation of global niche leaders

400

i

300 Inbound tourism

W Alleviating labor shortages at airports and hospitality facilities will
expand acceptance capacity and maximize demand. At the same
time, various initiatives such as developing new customers and
maximizing the value of tourism content IP can be pursued to
maximize revenue and achieve stable growth.

200

100 Healthcare/Senior Age Industries

B Rising demand as population ages. By leveraging technology to
resolve labor shortages, productivity improvements can acquire
opportunities from global aging trends in the US, Europe, China, Asia,
etc.

W

Current Undesired future Desired future

Note:  Current as of 2023. The “undesired future” assumes flat capital input and TFP with the labor share remaining at the current level of 70%, while the “desired future” refers to the
situation as of 2050. Forecast by Industry Research Department, Mizuho Bank, Ltd.
Source: Public materials, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Still a gap with world leaders: Target Italy’s levels first, then Germany/Switzerland long-term

m Japan’s labor productivity is about 60-70% of global leaders’ and a gradual catch-up can be expected going forward

International comparison: productivity per hour

improvements, non-manufacturing,
driven primarily by increases in non-
regular employment, has struggled,

manufacturing and greater efficiency

B With IT and finance strong in the US,
whose industrial structure differs from
Japan’s, a direct benchmark is difficult

B The aim is to eventually catch up to
Switzerland, known for its brand
strength and advanced technology, as
well as Germany, which stands out for

(times) Labor productivity (per hour)  (Japan = 1.0) Around 10% 15~20%
20 e Share of manufacturing in GDP (right axis) 20%
o o B While manufacturing has long
) experienced productivity
Current
15 [ ] 15% resulting in lower productivity
compared to other countries
Japan’s level
in 2050
()
1.0 () 10% VLTIl m Aim to reach current ltalian levels
o term through higher value-added in
° 1.6 1.7 1.7 1.8 (Through to
’ 2050) in non-manufacturing
1.4 1.4
1.3
0.5 1.0 5%
Long-term
(From 2050)
0.0 0%
o 2 @ S o . . -
,OQ'Z’ ({bb &\’Z}\\ \SJ: ,b(\c’ ‘b& N ,\\fz? its operational efficiency
s < & & a9
o &
)
Note:  Productivity is for FY2023. Share of manufacturing in GDP by country: Canada: 2020, US: 2021, Japan: 2022, Italy/UK/France/Germany/Switzerland: 2023

Source: Statistics from OECD, World Bank, compiled by Industry Research Department, Mizuho Bank, Ltd.
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Japan’s working-age population is already falling behind rest of world, but tech adoption remains limited compared to peers

m  Through to 2050, Japan’s working-age population is expected to decline ahead of other advanced countries, with its ratio to the total

population also remaining low.

m  Even though efficiency and labor-saving measures with Al, etc. are vital to overcome the labor shortage, Japan lags behind in

developing and utilizing Al
Working-age population and age ratio outlook: G7 and China

<Working-age population outlook (2020 = 1.0)>

1.1 - (times)
1.0 - us
@ France
0.9 f
Rate of working-age o Germany
0.8 1 population decline
0.7 | €D Japan
’ ltaly
0.6 T T T T T T 1
2020 2025e 2030e 2035e 2040e 2045e 2050e
— Japan — US —— Germany UK (CY)
—— France — ltaly Canada China

<Population age ratio in 2050>
Japan’s working-age population ratio is expected to

100% - /remain low compared to other countries v |

"N 1% 16 13%  15%  16% 1%  13% 0%

(0-14)
80% -
Working-age
0, 0,
60% 1| P4 61% 57% 60% 57% B2% 61% 59% population
40% A (15-64)

% Elderly
w1111 8 1-E
0% - |- S S O B .S -

Japan us Germany UK France ltaly Canada China
= Elderly (65+) Working-age population Young people (0-14)
(15-64)

Source: Both charts: United Nations 2024 Revision of World Population Prospects,
compiled by Industry Research Department, Mizuho Bank, Ltd.
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Global comparison of Al use in G7 and China (The Global Al Index)

<The Global Al Index>

v" This ranking evaluates Al competitiveness of countries on implementation,
innovation, and investment shows the rank among 83 countries for each element,

v' Japan lags on research/development (innovation). Although it ranks high (5th) in
terms of infrastructure needed for Al implementation, it ranks low (53rd) in operating
environment (regulations and public opinion regarding Al) (rank)

; Governm Governm
Operating

Talent Ll environm  Research DR ) @il . il
ture ent investme investme
ent nt nt
Talent Infrastructure Eg\?i?oranurin?m Research Development G[Js\’:;'emgf/m Commercial
- 1 1 1 2 1 1 2 1
- 2 9 2 21 2 2 5 2
4 4 17 4 4 16 7 5
German pu 3 13 8 8 11 8 9
y
Canada 8 8 18 16 9 10 3 6
11 23 5 53 20 14 12 14
Italy 24 19 27 1 21 45 13 43

Note: Category names translated by Industry Research Department, Mizuho Bank, Ltd.
Source: Tortoise The Global Al Index (2024), compiled by Industry Research Department,
Mizuho Bank, Ltd.
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As labor shortages deepen, Japan must use its strengths to lead structural change and achieve further growth

m By viewing its increasingly advanced labor shortage as an opportunity, Japan can leverage local data and technological capabilities to
achieve structural transformation and drive further growth

Global changes Accelerating labor shortages in major economies Faster Al/robot development globally
to the world’s : . . . .
. * While low birthrate and aging spread in advanced economies, Japan . .
environment : : : . . * Work to develop Al and robots to offset labor globally is accelerating
leads in the decline of its working-age population. Labor shortages are . . . ;
! . Lo . + Japan lags somewhat in R&D and implementation readiness
Global environmental surfacing, especially in non-manufacturing and are expected to worsen

changes surrounding
'aborSh,O”ag‘?S_ Labor shortage is advancing more quickly in Japan Japan’s Somewhat lagging in labor shortage
and Japan’s position (making it a pioneer this area) position solution development and implementation

Abundant real-world data supports Al industr

. Advanced technology to make high-precision,
Japan’s strengths advancement high-safety products industry

« Development of Al models and robots requires aggregation of on-site . . . .
, N e * Robots that work in the same environment as humans and interact with
Japan’s strengths that closed data and precise identification of user performance needs " . L .

be | d - - . people must have qualities such as high precision and high safety

can be leverage * In both manufacturing and non-manufacturing, Japan often has detailed, , . N A .
tor labor-shortage- . - L . + Japan’s robot industry, with its strengths in high precision and safety,
A g standardized process design, making it relatively easy to gather and )
driven growth structure action-level data can take the lead as robot adoption expands

Driving implementation
in every industry and role

Labor shortage solution providers ‘ Labor shortage industries

By introducing Al and robots, automate or outsource non-core areas and focus

Leverage on-site data and advanced tech to resources on core strengths for growth
c develop/implement industry-specific Al and K i d
StrategleS robots, and win overseas markets too Key fields - Focus resources Nﬁgl_dsey » St';)el,?t@()llgreczn
for Japanese
. p + Scale on-site closed data using federated learning, - By leveraging technology and + Promote full automation, labor-saving, and
ey collborate across company bouNdaties N0 o || CONCEMIaIng resoLrceson areas of e | Qutsouring o operatons using industy-
and implement Al models and robots strength, maximize sales potential » Consider outsourcing non-core domains to
« Ultilize the developed Al, robots, and their *  Humans focus on tasks only people can companies for which those areas are a
imol ; ' ’ do and benefit from the premium on
implementation know-how to target overseas scarce labor core focus
markets as well (including going fabless, etc.)

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