
Questions for Japan for the 21st Century 
(Discussion Paper) 

May 2016 
Future Strategy Project  

for the Vice Minister and Young Officials 

Reference material 3 



0

1

10

100

1500 1600 1700 1800 1900 2000 2100

1. Global Trend 
 Change in the “equation” of economic growth 
 Since the industrial revolution, the input of capital and labor (driven by population increase) has 

driven economic growth. Industrial manufacturing accelerated growth. 
 With the progress of the fourth industrial revolution (appearance of AI and IoT), an era may soon 

arrive in which the industrial-era “formula” for economic growth (increase of income through 
a shift from agriculture to manufacturing and to service businesses) no longer works. 

Global GDP 
(million Geary–Khamis dollars in 1990) *log 

Farming society: 
Society in which the expansion of farmland 
drives growth 

The first industrial 
revolution 

(late 18th century) 

The third industrial 
revolution (IT)  

end of 20th century 

Industrial society: 
Society in which the input of labor force  
(population increase) drives growth 

Ⅰ 

Ⅱ 

The fourth 
industrial revolution Society where the fourth industrial 

revolution developed 
An era may soon arrive in which the 
conventional economic growth model cannot 
be applied (AI, IoT). 

Ⅲ 

(Year) 

The second industrial 
revolution 

(19th century) 

1 (Source) Angus Maddison, “Statistics on World GDP, 1-2008 AD” 

Manufacturing accelerates economic 
growth and increase of income 

 
  



1. Global Trend 
 The two greatest impacts of the fourth industrial revolution 
 The two greatest impacts of the fourth industrial revolution are (1) labor substitution effect and 

(2) uneven distribution of profit due to “differentiation,” and these effects will eventually 
spread across the globe. 

(1) Labor substitution effect (automation) (2) Uneven distribution of profit through 
“differentiation” 

Demand will be concentrated towards 
the service with the highest quality 

Homogenization of 
the market 

Income dependent on quality (= price) 
Quality (perfection level) Income 

IT utilization service (*) A 50% 500 yen 

IT utilization service B 70% 700 yen 

IT utilization service C 99% 990 yen 

Quality (perfection level) Income 

IT utilization service A 50% 

IT utilization service B 70% 

IT utilization service C 99% 2190 yen 
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Income dependent on labor 
Labor Income 

Ms.  A  20 units/h × 2 hours 40 yen 

Mr. B 20 units/h × 4 hours 80 yen 

Mr. C 20 units/h × 8 hours 160 yen 

Ms. D 20 units/h × 8 hours 160 yen 

Labor substitution by AI/robot 

Labor Income 

Ms.  A  

Mr. B 

Mr. C 

AI/robot 300 units/h × 24 hours 7200 yen 
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Absolute decrease in the number of workers necessary  

Labor Income 

Ms. D (Manufactures 
distinctive products) 

10 units/h × 8 hours 800 yen 

Loss of jobs 

However, human resources with 
“differentiation” create value 

* Search engines, map services, SNS services, content distribution services, etc. 
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Profit is unevenly distributed among 
the human resources/products/services 

caused by “differentiation” 



Population inflow 
from rural 

agricultural villages 
to urban areas 3 

 Until the third industrial revolution, there was an economic growth model where 
employment was generated in factories, and demand increased with the labor force 
supplied from rural agricultural villages, bringing further expansion of investment. 

 However, with the progress of labor substitution (automation) with the fourth industrial 
revolution, the labor force cannot be absorbed because employment is not generated in the 
factory, so the conventional “formula” of economic growth may not work. 

Economic growth model until the third industrial revolution 

Capital 
accumulation 

Technology 
introduction/ 

innovation 

Increase in demand 

Improvement 
of productivity Rise of wages 

Increase in 
savings 

Increase in 
investment 

Economic growth model under the progress of the 
fourth industrial revolution (hypothesis) 

Capital 
accumulation 

Technology 
introduction/ 

innovation 

No increase in demand 

Improvement 
of productivity 

Decrease in 
labor share 

Increase in 
company 
earnings 

Growth of urban area 
(expansion of service industry) 

Stagnation of service industry 

1. Global Trend (1) Impact of labor substitution effect 
 Changes in economic growth model due to labor substitution effect 

Next-generation 
factory (AI/robot) 

*labor-substitutional 

Demand for 
unskilled  

labor force 

(Source) Prepared by the Ministry of Economy, Trade and Industry, based 
on Koudo-Seicho (high economic growth) by Hiroshi YOSHIKAWA 

    Factory  
*Labor complementary 

Retention of 
excessive unskilled 
labor force in rural 
agricultural villages 

Demand for 
unskilled  

labor force 
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1. Global Trend (1) Impact of labor substitution effect 
Impact on China and India 
 Developed countries such as Japan achieved high economic growth driven by factors such as 

factory work in manufacturing, labor migration from rural agricultural villages to urban 
areas, and transition to service industries, under the third industrial revolution. 

 Although newly developing countries, including China and India, follow this advanced country 
model, they still have a massive, low-paid, unskilled labor force in rural agricultural villages. 

India China Japan 

(Source) Prepared by the Ministry of Economy, Trade and Industry, based on the Population Census by the Ministry of Internal Affairs and Communications and the APO Productivity Database 2015 4 

17 million 52 million 424 million 770 million 473 million 

Transition in the population engaged in each category of industry by country 

(290 million) 

(240 million) 

(250 million) 

Other industries 

Manufacturing 

Agriculture 

Make in  
India? 
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1. Global Trend (1) Impact of labor substitution effect 
Labor substitution also changes the view on population demographics 
 The progress of labor substitution may cause difficulty in ensuring job security in a 

country with a vast number of young people, such as China and India, and impose a 
strain on economic growth through the increase of youth unemployment. 
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Demographic composition of each country (2015) 

(million people) 

India China Japan 

(million people) (million people) 
(Source) Prepared by the Ministry of Economy, Trade and Industry, based on the United Nations “2015 Revision of World Population Prospects” 

Youth population 

28 million (22%) 
Youth population 

430 million (31%) 
Youth population 

427 million (33%) 

Female 

Labor force shortage? 
or 

Introduction of AI/robots 
without loss of jobs? 

Driving growth? 
or 

Future jobless worker? 

Male Female Male Female Male 
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1. Global Trend (2) Impact of uneven distribution of profit caused by increase in differentiation-based added valu  
Impact of uneven distribution of profit on income structure 
 It is a concern that in the homogenized market, only those who can generate “differentiation” 

can secure a share of the wealth, and the remaining share will decrease. 

 As a result, the trend of the concentration of wealth in the hands of high-income earners (uneven 
distribution of profit) will be reinforced. 

Capability 

Increasing income 

Labor 
substitution 

Uneven distribution 
of income 

Capability 

Income per 
hour 

Capability-based income 

Income capability 
<World under the fourth industrial revolution> <World of the Industrial Society＞ 

10 units/h 20 units/h 

10 

20 

A 

B 

Income per 
hour 

Further increase the share obtained by those 
whose products are differentiated 
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1. Global Trend (2) Impact of uneven distribution of profit caused by increase in differentiation-based added value 
 Advance of polarization under the fourth industrial revolution 
 Until the third industrial revolution, economic growth and social fairness could be achieved 

simultaneously with the generation of a strong middle class supported by the factory work 
supplied by the manufacturing industry. 

 If labor substitution and the homogenization of the market progress further in the future, the 
middle class may dwindle and income disparity may increase due to polarization. 

Amount of income (unit: 10,000 yen) 
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High growth 

Relatively fair distribution 
<Normal distribution> 
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Income curve under the third industrial revolution Income curve under the fourth industrial revolution 

Polarization 

(Source) Prepared by the Ministry of Economy, Trade and Industry, based on Erik Brynjolfsson, “The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies” (2014) 

Manufacturing 
drives the increase of 
middle-class income 

Increase in low-
productivity 
service industry 
workers 

Decrease in the middle-income 
group mainly employed by 
manufacturing industry 

Increase in 
the income 
of those 
generating 
new value 



1. Global Trend (3) Innovation in biotechnology 
Fusion of biotechnology and digital technology 

 The fusion of the revolutionary biotechnology and AI/IoT brings a paradigm shift in the healthcare 
field, such as the development of groundbreaking treatment methods and pharmaceuticals. 

The cost for genome sequencing is now 
1/10,000 of the cost seven years ago, 
thanks to the development of the next-
generation sequencer (DNA analyzer). 

Next-generation genome editing technology 
(CRISPR/Cas9) has been developed. 
Genetic modification based on designs will 
become possible. 

CRISPR/Cas9 

Genome design, using an enormous 
amount of information, will become 
possible when AI technology such as 
deep learning is developed to a practical 
level. 

“Bio-informatization” 
technology 

Genome design technology Genome editing technology 

Genome design 
Deep learning 

A 
T 
G 
C 

…
 

…
 

8 (Source) Prepared from the material of the Bio-Industry Subcommittee of the Commerce, Distribution and Information Committee under the Industrial Structure Council, and from Sara Reardon, “Welcome to the CRISPR zoo,” Nature News, 2016 

DNA Cell 
AATTGCCTT 

AAAGGCCTT 

Fusion of biotechnology and 
digital technology 

Promising fields 
under the fourth 

industrial revolution 
・Monodzukuri 
・Distribution 
・Auto-driving 
・Mobility, etc. 
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2. Standpoint of Japan (1) Japan’s Advantages 
Long healthy life expectancy 
 In Japan, the average life expectancy has increased by about 30 years compared to the level at 

the end of the Second World War. Our healthy life expectancy has also extended into the 70s. 

 If healthy life expectancy increases further with the introduction of AI and biotechnology in the 
future, the elderly may be more capable of contributing to the workforce with their knowledge and 
wisdom. 

Long-term transition in average life expectancy (Japan) 

(Source) “Life Table (Full Life Table)” by the Ministry of Health, Labour and Welfare, Annual Report on the Aging Society 2015 

The life expectancy 
stretched by 30 years 
compared to the end of 
the Second World War 
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Average life expectancy 
(1947) 

Female: 54.0 years old 
Male: 50.1 years old 

 
 
 

Average life expectancy 
(2013) 

Female: 86.6 years old 
Male: 80.2 years old 

Healthy life expectancy 
(2013) 

Female: 74.1 years old 
Male: 71.2 years old 

International comparison of 
healthy life expectancy 
(based on the WHO definition) 

2000 2013 

Japan 73  
years old 

75  
years old 

U.S. 68 
years old 

69 
years old 

U.K. 68 
years old 

71 
years old 

France 69 
years old 

72 
years old 

（Source）WHO Healthy life expectancy(HALE) Data 
    * The definition of “healthy life expectancy” differs from that used 

in the Annual Report on the Aging Society in the chart at left. 
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2. Standpoint of Japan (1) Japan’s Advantages 
Wide variety of industrial bases 

Positive correlation 

Japan 

Ranking Country ECI 

1 Japan 2.25 

2 Switzerland 2.10 

3 Germany 2.05 

4 Sweden 1.89 

5 U.S. 1.80 

6 ROK 1.74 

7 Finland 1.74 

8 Singapore 1.73 

Economic Complexity Index ranking (2014) 

 Japan ranks at the top of the world in terms of the Economic Complexity Index, measuring the 
variety of goods produced in the country. The country has the widest variety of industrial bases in 
the world. 

 Economic complexity and GDP per capita are correlated, so having a wide variety of industrial 
bases that can produce various products (even in a homogenized market) may prove to be an 
advantage for Japan. 

Economic Complexity Index and GDP per capita 

(Source) AJG Simoes, CA Hidalgo. The Economic Complexity Observatory: An Analytical 
Tool for Understanding the Dynamics of Economic Development. Workshops at the 
Twenty-Fifth AAAI Conference on Artificial Intelligence. (2011) 

Economic Complexity Index 
The diversity and evenness of the distribution of products 
produced in a certain country is calculated into an index based 
on the trade statistics of each country. The Index represents the 
relative economic complexity of the country. 
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GDP per capita (dollar *log) (2009) 

http://atlas.cid.harvard.edu/about/glossary/
http://atlas.cid.harvard.edu/about/glossary/
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2. Standpoint of Japan (1) Japan’s Advantages 
Culture and values of Japan that are a source of value in global interactions 

 
 
 

(Hatsune Miku, etc.) 
Market size of approx. 

10 billion yen 
 
 
 
 
 
 
 
 

iPS cells 
The size of the 

regenerative medicine 
market will reach 1.0 
trillion yen by 2030 

 
 
 
 
 
 

“Uniqueness” of Japan leads to product 
differentiation (thanks to a combination of 

background factors) 

VOCALOID Smart meter 
Will be installed in all 

households in the 2020s 
 
 
 
 
 
 
 

 With the world being further homogenized through globalization and digitalization, the 
“uniqueness” of the culture including Japan’s values may have the potential to create 
new value in the mutual interaction with people and goods from around the world, 
becoming a source of value in terms of “product differentiation”. 

Biotechnology 

Religious tolerance 

Sensor technology 

Social 
integration 

CG technology 

Likable robot image 

・・・ ・・・ ・・・ ・・・ 

Pokémon 
The accumulative market 
size throughout the world 
is more than 4.6 trillion 

yen 
 
 
 
 
 
 

Anime culture 

Eight million deities 

Emoji 
Selected as the Oxford 

Dictionaries Word of the 
Year 2015 

 
 
 
 
 
 

Diverse 
communication 

Originality 

 

 

  

 

 

(Source) Prepared by the Ministry of Economy, Trade and 
Industry, based on various materials published 

Mutual 
interaction 

Mutual 
interaction 
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2. Standpoint of Japan (1) Japan’s Advantages 
(Reference) Background of “Japanese” values and culture 
 The unique culture and values of Japan were nurtured by the characteristic geography, climate and 

history of Japan, and may be a source of “differentiation” in products that Japan can proudly 
market to the world in the future. 

Four seasons 
(climatic feature) 

Insular country 
(geographic feature) 

Agricultural people 
(Cultural feature) 

Yamato language 
(cultural feature) 

Independent nation 
(historical feature) 

Geographic and cultural 
background 

Uniqueness of the culture and values 

(3) Importance of implicit knowledge 

(1) Harmonization with nature 

Value of mutual 
communication 
(linked verses, 
group poetry 
competition) 

Reading between 
the lines 

Religious 
tolerance 

Simplicity 
and frugality 

Wabi 
Sabi 

Respect 
for 

customers 

Prioritizes 
participation 
(a sense of 

duty and pride 
in work) 

Kaomoji 
Emoji 

Diligence, 
craftsmanship 

Flexibility, 
adaptability Comic 

Market 

(5) Youth culture 

(2) Importance of the “situation” 

(4) Acceptance of Differences 
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2. Standpoint of Japan (2) Japan model after the Second World War and its fluctuation 
Transition in both economic development and economic and social systems of Japan 
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Model before the 
Second World War 

Model after the 
Second World War 

 
 

 
   
 

 
   

 Japan has formed an original economic and social system based on the structure of industry and 
population and the country’s unique culture and values. 

(Source) Prepared by the Ministry of Economy, Trade and Industry, based on Angus Maddison, “Statistics on World GDP, 1-2008 AD,” Population Estimates (long-
term chronological data) by the Ministry of Internal Affairs and Communications, and White Paper on Land, Infrastructure, Transport and Tourism in Japan 

 
 

 
   
 

 
   

Manufacture-oriented Agriculture-oriented 

Population stagnation 

Industrial 
structure 

Population 
structure 

Society in the Edo 
period 

Institution Society where people are active for their entire life 

Population increase 

Lifetime employment, 
retirement age system 

Universal pension and health 
insurance system Mutual help within the region/family 

Population (right axis) 

GDP (left axis) 
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 Job security 
 Age-based 

remuneration 
system 

 Welfare and 
well-being 

 OJT training 

 Nursing care burden 
 Child-rearing burden 
 Education burden 

2. Standpoint of Japan (2) Japan model after the Second World War and its fluctuation 
Outline of the model after the Second World War 

Small 
government 

Family Company 

 Spousal deduction 
 Tertiary insured person system 

 Industrial policy 
 Policy for small and medium-sized enterprises 

Urban development and 
community-building system 

Regional economy/fiscal 
system 

Industrial 
organization/governance system 

Educational system 

Employment/labor system 
Social security (medical 

care/nursing) system 

・・・ 

Stable system 

Limited excluded group 
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 Life security 
 Age-based 

remuneration system 
 Welfare and well-

being 
 OJT training 

2. Standpoint of Japan (2) Japan model after the Second World War and its fluctuation 
Fluctuation of the model after the Second World War  
(decline in the safety-net role of companies and family) 

・・・ 

Inhibition of 
elderly 

employment 
Increase in 

company burden 
Regional gap 

Inefficiency of closed 
organization 

 Nursing care 
burden 

 Child-rearing 
burden 

 Education 
burden 

Big 
government? 

Family Company 

 Increase in social security burden 
without public consensus 

 Limited benefits for working generation 
under increasing financial constraints 

 Difficulty of tax increase  
   → Growing fiscal deficit 

Diversification of family 
structure 
Declining birth rate and 
aging population 

Exhausted system 

Increase of excluded group 

Shrinking manufacturing 
sector 
Increase in irregular 
employment 
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2. Standpoint of Japan (2) Japan model after the Second World War and its fluctuation 
Fixed values under the economic and social model after the Second World War 
 The currently-dominant values may have merely come into existence within the temporary 

economic and social model developed after the Second World War. Considering such values as 
static or set in stone may be a problem. 

Cooperate 
regardless of age? 

Live independently 
without bothering 
others even later in 

life? 

Spend final days at 
home with family? 

Retirement age system 

Social security system 
(established after the 
Second World War) 

Current sense of values Sense of values held by Japanese 
people from ancient times 

Universal pension 
system 

Universal health 
insurance system 

(terminal medical care) 

Values and policy intertwine 
and are set in stone 

Formulation of the values 
based on institution 

Values put restraints on the 
institution 

Change the 
mindset 

Retire from work 
at a certain age 

The elderly are 
supported by the 

working generation 

Try every kind of 
treatment at 

hospitals 
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Formulation of values 
based on institution 

Values put restraints on the 
institution 

Formulation of values 
based on institution 

Values put restraints on the 
institution 
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3. Future possibility (1) Basic direction and possibility 
Basic direction 
 With the income gap brought about by the fourth industrial revolution becoming a 

worldwide problem, Japan may be able to resolve the issue income polarization without 
relying on government-led income redistribution, with (1) increased elderly 
participation in labor and (2) education to produce increasing numbers of human 
resources who can contribute to “differentiation.” 

Income value (10,000 yen) 

N
o.
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f h

ou
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ld

s (
%

) 

Low-income group Middle-income group High-income group 

Innovation 
scenario 

Polarization brought 
by the fourth 

industrial revolution 

Highest level of elderly 
participation in labor 
force 

Creation of human 
resources who create 

unique products 



3. Future direction (2) Vision of economic and social system design 
Vision of future economic and social security system design 
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 Upon considering the economic and social security systems, it is necessary to comprehend both 
global mega-trends and the dominant values in Japan. 

Mega-trends Economic and social 
security system 

Values and culture of 
Japan 

Before the fourth 
industrial revolution 

Industrialization  
(mass production/capital and 

labor intensification) 

Capital and 
labor  

(especially 
population increase) 

“Homogenized” world  
(globalization, introduction 

of advanced IT) 

The fourth industrial 
revolution  

Human resources 
that can contribute 
to differentiation 

Bold system 
reform 

Urban 
development 

and community-
building system 

Industrial 
organization/
governance 

system 
Regional 

economy/fiscal 
system 

Employment/labor 
system 

Educational 
system 

Social security 
(medical 

care/nursing) 
system 

Harmonization 
with nature 

Read between 
the lines 

Sense of 
“inside” and 

“outside” 

Importance of 
the “situation” 

Kaomoji 

Emoji 

Diligence, 
craftsmanship 

Comic 
Market 

Flexible 
adaptability 

Simplicity 
and frugality 

Youth culture 

Tolerance of 
inconsistency 

Prioritize 
participation 

Importance of 
implicit 

knowledge 

Wabi Sabi 

Importance of 
mutual 

communication 

Religious 
tolerance 
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