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Outline of “Chapter 1 Challenges that Japan’s Manufacturing Industry Faces and its Future”
(1) Recognition of Current Status of Japan’s Manufacturing Industry
Performance of Japanese manufacturing companies continues to improve and profit distribution to employees is
progressing also in SMEs.
The fourth industrial revolution is not only facilitating process reform in manufacturing sites but also triggering changes
in business models themselves. In the meantime, concrete measures for the fourth industrial revolution have yet to be
taken sufficiently by small-sized companies and fields that require changes to business models.

(2) For Strengthening Domestic Bases
As business environment of domestic production bases is improving, companies have continuously shown a tendency to
resume production within Japan but constraints in labor supply, etc. have been hindering the return of overseas production
to Japan.
SMEs showed a significant year-on-year increase in capital investment. Furthermore, new entries are increasing in such
fields as regenerative medicine and aircraft for which market expansion has been observed.
Investment for solving problems (labor shortages, increase in distribution costs due to shift to high-mix low-volume
production, etc.) is expected to expand in the future.
(3) Manufacturing Companies Starting to Accelerate Business Innovation in Response to Market Changes
As the source of added value is shifting from goods themselves to services and solutions, companies can no longer
survive only by manufacturing goods. While foreign companies are competing by changing their business models,
Japanese companies’ efforts have not been sufficient.
However, more and more companies are endeavoring to make the most of their strengths to promote open innovation,
collaborate with venture companies and diversify human resources in response to changes in business trends, such as
shortening of product lifecycles.
Clear difference can be observed in business power and performance between companies that have commenced efforts
and those that have not. Manufacturing companies should reform their business rapidly in response to changes in the
market and become “Monodzukuri-plus Companies” that create value through manufacturing instead of being companies
that only manufacture goods.
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Outline of “Chapter 2 Enhancement of Labor Productivity and Promotion of Women’s Participation
in the Manufacturing Industry”
(1) Impact of the Manufacturing Industry in the Entire Industry
The manufacturing industry accounts for 20% of Japan’s GDP, and has larger spillover effects on production and
employment than the non-manufacturing industry. The manufacturing industry is continuously positioned as one of the
significant industries in Japan.
(2) Current Status, Challenges and Measures for Fostering and Securing
Human Resources for Enhancing Labor Productivity
In order to achieve a sustainable economic growth amid population decline, Japan must inevitably enhance labor
productivity. It is important to foster and secure human resources for enhancing labor productivity in the manufacturing
industry, which is the key industry in Japan.
Companies with higher labor productivity are more active in their efforts to foster and secure human resources through
improving the treatment of workers by such means as raising wage levels, reflecting capabilities and performance on
individuals’ treatment, and improving benefit programs, and through having employees experience various duties through
job rotations.
Although the introduction of IT is considered to be effective in enhancing labor productivity, a shortage in human
resources specialized in the IT field is pointed out. Further efforts should be made to accelerate the development of ITrelated human resources.
In addition, required support measures for companies’ human resources development include the expansion of grants to
employers who provide vocational training and the improvement of training for working people.
(3) Current Status, Challenges and Measures for Promoting Women’s Participation
in the Manufacturing Industry
In order to further vitalize the manufacturing industry, it is important to make efforts for promoting the participation of
women.
Initiatives by companies actively engaging in the promotion of women’s participation include the development of
favorable working environments, consideration when deciding shifts and working hours, allocation of duties equally
between men and women, personnel systems free from disadvantages due to childbirth and child rearing, etc.,
appointment of women to supervisory positions and positions of leadership, and deployment of women mentors, etc.
In addition, required support measures for promoting women’s participation in the manufacturing industry include the
provision of grants for improving working environments and for educational training and preferential taxation measures.
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Outline of “Chapter 3 Education and R&D to Support the Foundations of Japan’s
Manufacturing Industries”
(1) Fostering of Manufacturing Human Resources who Support a Productivity Revolution
For Japan, which aims to promote the dynamic engagement of all citizens, it is necessary to foster excellent human resources who
support productivity revolution in the manufacturing field. Efforts should be made to promote scientific and technological
innovation of the world’s top level.
In order to develop the human resources who drive scientific and technological innovation, various efforts are being made,
including promotion of fostering of young researchers, facilitation of their activities, and improvements in their research
environment.
The Industry-Academia-Government Round-Table Council on Fostering Human Resources in Science and Technology, which
was set up by MEXT and METI, deliberates roles and concrete measures to be taken by government, industry and academia,
respectively, with regard to means for fostering human resources required by industry and how to promote participation of such
human resources in industry.
Support should be provided to promote participation of female researchers, and universities (engineering schools), colleges of
technology, etc. will cooperate with companies and local industries to foster manufacturing human resources through practical
vocational training.

(2) Enhancement of Japan’s Educational and Cultural Capacity to Foster Manufacturing Human Resources
In order to develop human resources for manufacturing who will be responsible for the next generation, elementary schools,
junior high schools, and high schools have made efforts including career and vocational education.
Specialized Training Colleges and universities should collaborate with industry to promote the development and demonstration of
educational programs that business people can participate in easily, in response to the needs for human resources of local
communities and the industry.

(3) Promotion of Research and Development for Achieving a Productivity Revolution
Manufacturing technology has added new value to products, which has contributed to the improvement of the international
competitiveness of the industries supporting the Japanese economy. Industry-academia collaboration should be promoted in the
development of the advanced measurement and analysis techniques and equipment originating in Japan as the “only one” and
“number one” technology that can meet the needs of the most advanced researchers and manufacturing sites.
The establishment of effective cooperative relations between universities (knowledge hubs) and companies contributes to the
streamlining of manufacturing in Japan and the increase of added value. Efforts are made for the creation of revolutionary
innovation, construction of innovation creation hubs utilizing regional resources, and creation of university ventures expanding
business overseas, by making use of collaboration between industry, academia, and government.
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Chapter 1 Challenges that Japan’s Manufacturing Industry Faces and its Future
(1) Recognition of Current Status of Japan’s Manufacturing Industry

Improvement of Business Performance in Japan’s Manufacturing Industry
 The performance of Japanese manufacturing companies has been improving continuously since last year.
 Irrespective of company size, companies that are distributing profits to employees increased in FY2015 compared
with the previous fiscal year.
[Distribution of business profits to employees]
[Changes in business performance of the manufacturing
industry (operating profits)]

Source: FY2014: “FY2014 White Paper on Manufacturing Industries (Monodzukuri)”
FY2015: Surveyed by METI (December 2015)

[Forecast of wage increase in FY2016]

Remarks: Business types other than the financial business and insurance business (raw figures);
companies with a stated capital of 100 million yen or more
Source: “Financial Statements Statistics of Corporations by Industry” (Ministry of Finance (MOF))

Source: Surveyed by METI (December 2015)
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Expansion of the Surplus in Current Accounts
 The current account surplus (calendar year-based), which had been shrinking since 2011, expanded for the first time in
five years. Accompanying the expansion of profits from overseas direct investment, the balance on primary income
marked a record surplus and trade deficit and services account deficit both decreased significantly.
 A major factor of the shrinkage of the trade deficit was a decrease in the import value of mineral fuels thanks to crude
oil price declines. The structure wherein the transport equipment and general machinery industries support exports
remains unchanged.
[Changes in current account balance]

Source: “Balance of Payments Statistics” (MOF)

[Changes in trade balance]

Source: “Trade Statistics of Japan” (MOF)
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Japanese Companies’ Response to the Fourth Industrial Revolution
The utilization status of IoT and other technologies varies significantly by utilization field.
By field, IoT is less utilized in the operation and maintenance sector (predictive maintenance, etc.) than in the production sector.
[Utilization of IoT and other technologies by the number of employees]
Source: Surveyed by METI (December 2015)
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Product operation
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Utilization of
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services for products
Collection and analysis of
information concerning the operating
status of products after sales
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0.2

Collection and analysis of
information concerning orders

Utilization in the production design process
Reflection on production
lines on a real time basis

Creation of trial models in the
product development process

Creation of high-mix low-volume products

Designing and development

Sales

Operation and maintenance
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Collection and utilization of data
concerning the production process
at overseas plants as well(Note)

Feedback of problems in designing and
development revealed upon production

Development of manuals and databases
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Visualization of workers’ working

Sharing of data between the designing and
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base to reduce development lead time
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注）海外工場におけるデータ収集・活用に関しては母数
Remarks: 1. Points
were counted by giving one point each to companies answering that they are making relevant efforts and none to those answering otherwise and the graph was prepared using the average points by company size.
2. Regarding
the status of collection and utilization of data at overseas plants, points were counted only for companies answering that they have overseas bases.
を海外拠点を有する企業に限定して得点を算出。
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Japanese Companies’ Response to the Fourth Industrial Revolution
[Utilization of IoT and other technologies by business type (difference from the overall average)]
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Remarks: 1. Points were counted by giving one point each to companies answering that they are making relevant efforts and none to those answering otherwise and the graph was prepared using the average points by company size.
2. Regarding the status of collection and utilization of data at overseas plants, points were counted only for companies answering that they have overseas bases.
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Japanese Companies’ Response to the Fourth Industrial Revolution
 Irrespective of company size, companies utilizing IoT more positively are generally faster in making business
decisions and have shorter product development lead time.
 Some SMEs with 100 or fewer employees are also utilizing IoT proactively.
[Changes in the speed of decision making from 5 years ago]

[Changes in lead time for developing core products from 10 years ago]
Low

Level of utilizing IoT

High

[Characteristics by cluster]
Classification

Characteristics

Cluster A

[Level of introducing and utilizing IoT in a comprehensive manner: lowest]
・Generally negative in utilizing IoT; Efforts for introducing IoT are not sufficient especially in
the production and sales sectors.

Cluster B

[Level of introducing and utilizing IoT in a comprehensive manner: slightly low]
・Generally negative in utilizing IoT; Relatively positive attitude can be observed in the
production sector.

Cluster C

[Level of introducing and utilizing IoT in a comprehensive manner: median]
・Positive in utilizing IoT for collaboration among sectors and in the sales section

Cluster D

[Level of introducing and utilizing IoT in a comprehensive manner: slightly high]
・Most positively utilizing 3D simulators
・Positively utilizing IoT for collaboration among sectors

Cluster E

[Level of introducing and utilizing IoT in a comprehensive manner: highest]
・Generally positive in utilizing IoT; In particular, 3D printers are positively utilized.

Remarks: Companies’ efforts for utilizing IoT were graded and a group of companies making efforts most aggressively were
classified into Cluster E and a group of companies showing the most negative attitude were classified into Cluster A.

[Composition rate of each cluster by the number of employees]

Source: Surveyed by METI (December 2015)
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Japanese Companies’ Response to the Fourth Industrial Revolution
 Even when limited to SMEs with 100 or fewer employees, similar correlations as those in the analysis of the overall
trend are observed in the speed of decision making and development lead time.
 Regarding investment in equipment and employees, correlations with IoT are more marked for SMEs with 100 or
fewer employees.
[Changes in the speed of decision making from 5 years ago
(companies with 100 or fewer employees)]

Low

[Changes in lead time for developing core products from
10 years ago (companies with 100 or fewer employees)]

Level of utilizing IoT

High

[Forecast of capital investment in Japan for the coming
three years (companies with 100 or fewer employees)]

[Forecast of wage increase in FY2016
(companies with 100 or fewer employees)]
Low

Level of utilizing IoT

High
Remarks: The graph was made by extracting data for SMEs with 100 or fewer employees from each cluster.
Source: Surveyed by METI (December 2015)
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Section 2 For Strengthening Domestic Bases
Business Environment of Japan as a Production Base
 Measures for solving the so-called “sextuple whammy problems” have been steadily implemented.
 Japan’s business environment as a production base has been improving for the manufacturing industry.
[Efforts for solving sextuple whammy problems]
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Trend of Resuming Domestic Investment and Domestic Production



In recent years, overseas investment and domestic investment have both been growing and the ratio of overseas capital investment has
remained unchanged.
Approximately 10% of companies have resumed domestic production and such trend is continuously observed.

[Changes in the ratio of overseas capital investment]

[Companies that have resumed domestic production (in the last one year)]
Compiled free answers to the question concerning whether they have resumed
domestic production of products and/or components: which they had produced
at overseas facilities, within the last one year

(n=710)
Overseas capital investment
(seasonally adjusted)

Domestic capital investment
(seasonally adjusted)

(Note) “Yes” represents the following:
1. A company that came to domestically selfproduce products and/or components which
they had produced at its overseas plant
2. A company that came to domestically selfproduce products and/or components which
they had purchased under OEM agreements
or from foreign manufacturers
* Other than these, 28 companies answered
that the production at their domestic plants
increased thanks to their business partners’
return of overseas production to Japan.

Source: Surveyed by METI (December 2015)

[Top 5 factors to increase the ratio of domestic production]

(Source) Prepared based on the “Financial Statements Statistics of Corporations by Industry” (MOF) and
the “Quarterly Survey of Overseas Subsidiaries” (METI)
* Ratio of overseas capital investment = Value of capital investment in overseas affiliates / (Value of capital
investment in domestic companies + Value of capital investment in overseas affiliates) × 100
** Domestic capital investment and overseas capital investment data for manufacturers whose capital is
over 100 million yen are used for the chart.
*** Seasonally adjusted figures using the X-12-ARIMA method

Source: Surveyed by METI (December 2015)
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SMEs Have also Become Willing to Make Domestic Investment
 Since the beginning of 2015, capital investment by small and medium-sized manufacturing companies has been
recovering.
 The mold industry has also come to make domestic capital investment for such purposes as production increase, while
utilizing subsidies and other government support measures.

[Growth in capital investment (manufacturing; year-on-year change)]

[Status of domestic capital investment by the mold industry]
Whether any investment was
made since the last fiscal year

Investment amount
100 million yen or more:
10 companies

20 million to less
than 30 million yen:
10 companies

30 million to less
than 50 million yen:
10 companies

50 million to less
than 100 million yen:
12 companies

Subsidies received
Others:
6 companies

Monodzukuri subsidy:
20 companies

None:
14 companies

Energy conservation
subsidy:
20 companies

Invested:
42 companies

Purpose of the investment
(multiple answers)
Others:
16 companies

Production increase
22 companies

Renovation:
16 companies

Source: Financial Statements Statistics of Corporations by Industry
Source: Kanagata Shimbun (Mold Newspaper) (November 14, 2015)
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Policy for Differentiation Taking Advantage of the Strengths of Domestic Bases
 Many companies cite the achievement of high-mix low-volume production and short delivery time as advantages of
domestic production.
 As many as 60% of the companies try to differentiate domestic bases from overseas bases, but many of them intend to
standardize and unify production equipment.
[Roles of domestic production bases]
[Advantages of domestic production]

(n=666)

Source: Surveyed by METI (December 2015)
Remarks: Questions targeting companies that have overseas production bases

Source: Surveyed by METI (December 2015)
Remarks: Questions targeting companies that have overseas production bases
Remarks: Choose up to three applicable options (total of answers ranking from the first to the third)

[Column] Chiyoda Kogyo Co., Ltd. (Togo-cho, Aichi) - Differentiate the domestic
production base with its superior tuning molds capability Chiyoda Kogyo Co., Ltd. is a specialized manufacturer of press dies that manufactures
products such as vehicle sheet frames using ultra high-tensile steel. The company holds
plants in the United States, Vietnam and Thailand, but many production processes are
only possible at its mother plant in Japan. The most important of such processes is the
tuning of press dies. As materials seem to have lives of their own and high-tensile steel
is especially elastic and rolls back easily, it is difficult to make a product as initially
designed. Tuning to judge and analyze where to adjust to achieve the intended
processing accuracy is only possible for skilled Japanese personnel who always work
diligently.

[Future policies concerning equipment
of domestic production bases]

Source: Surveyed by METI (December 2015)
Remarks: Questions targeting companies that have overseas production bases
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Fields with Potential to Attract New Investments through Expansion of the Market Range
(Regenerative Medicine and Aircraft)



The market range expanded rapidly for the regenerative medicine industry due to deregulation and for the aircraft industry due to increased
demand.
Not only companies in the relevant industries but also those in related industries are increasingly entering the market. Moves to invigorate
these promising industries through cluster activities are observed nationwide.
[Expansion of the scope of the regenerative medicine
industry involving related industries]
〇The regenerative medicine field is attracting attention increasingly
and companies in various fields not limited to medical companies
and pharmaceutical companies have been entering the market.
14 companies in June 2011
→ 72 companies in November 2013
→ 109 companies in December 2014
→ 181 companies in December 2015

[Representative cluster activities nationwide in the aircraft industry]
(Participants in the Cluster Forum held on December 15 and 16, 2015)

SUSANOO -Shimane
Mechanical Art Group
Yamaguchi Prefecture
Aerospace Cluster
QAN (Q-shu
Aerospace Network)

NIIGATA SKY PROJECT
Toyama Aircraft
Industry Joint Order
Receipt Workshop

Wing Win
OKAYAMA

Kawasaki Gifu
Cooperatives

Tohoku Aerospace
Industry Forum
Airs MIYAGI
K-project
Fukushima Aerospace Industry
Technology Workshop

Next-generation Aviation
Parts Suppliers Network
KOBE AERO
NETWORK

MASTT

Matsuzaka
Component
Cluster

HYOGO Project for business
entry and expansion in the
aircraft manufacturing industry

Tochigi Aerospace Industry
Promotion Association
Liftoff Yamanashi
The Iida Aerospace Project

TMAN（Tokyo Metropolitan
Aviation Network)
AMATERAS

Hamamatsu Aero Spece Project (SOLAE)
2

[Column] SanBio Inc. (Chuo Ward, Tokyo) - Moved from Silicon Valley to
Japan in order to utilize Japan’s new legal systems -

[Column] Japan Aero Network - Built a comprehensive component
production system in virtual collaboration among multiple companies -

SanBio, which engages in the development of regenerative medical products for
regenerating nerves, was initially established at Silicon Valley in 2001 but it
moved its headquarters to Tokyo immediately after the Diet of Japan approved
new legal systems on regenerative medicine (the Pharmaceuticals and Medical
Devices Act and the Act to Ensure Safety in Regenerative Medicine).

Centered on Yura Sansho Co., Ltd., which is a wholesaler of screws but has the
unique ideas and know-how of a manufacturing company, a system was built by
efficiently linking multiple companies located in the Tohoku, Hokuriku and
Kansai regions. The system responsibly controls all processes from the receipt of
orders for aircraft components to the production of final products and shipments,
even covering quality assurance.
15

Investment for Overcoming Problems (i) (ex. Investment for reducing workforce through the introduction of robots)



Due to the progress of the declining birthrate and aging population, an increasing number of companies face a labor shortage in all business
fields in the manufacturing industry. Constraints in the labor supply have been hindering the return of overseas production to Japan.
It is important to expand the introduction of robots, etc. to working processes in areas where investment for reducing workforce has not
been made so far.
[Labor shortage DI by employment status and job type
in the manufacturing industry]

[Column] Introduction of robots for the enameling
process of Nanbu Tekki (Nanbu ironware): Oigen
Foundry Co., Ltd. (Oshu-shi, Iwate)
Articulated robots were introduced for replacing
manpower in processes of enameling Nanbu Tekki
(teapots) and removing excess enamel.
The whole process of enameling had been conducted
manually but the introduction of robots solved the
problem of labor shortage and reduced the burdens of
craftspeople.
Furthermore, production volume was significantly
increased and quality variation due to differences in
skills of craftspeople was reduced.

Source: Prepared by METI based on the Survey on Labor Economy Trend by the Ministry of Health,
Labour and Welfare (MHLW)
Remarks: DI = Percentage of business establishments with labor surplus - Percentage of business
establishments with labor shortage
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Investment for Overcoming Problems (ii) (ex. Enhancement of the efficiency in distribution and supply chains for
ensuring the strengths of domestic bases as high-mix low-volume production bases)
 As a trend of frequent distribution of smaller lots is progressing, the ratio of distribution costs to sales for major
manufacturing industries is moderately increasing.
 In order to ensure the strengths of domestic bases as those flexibly responding to requests for high-mix low-volume
production and short delivery time, it is necessary to enhance the efficiency of supply chains as a whole including
distribution and not only the efficiency of production.
[Frequencies of distribution by lot size (more frequent distribution of smaller lots)]
Less than 0.1t

Survey in 1990

0.1 to
0.5t

0.5 to 1.0 to 5.0t
1.0t 5.0t or more
Source: “2012 Distribution Census”

Survey in 1995
Survey in 2000
Survey in 2005
Survey in 2010
(Unit: 1000 cases)

[Changes in ratios of distribution costs to sales for major manufacturing industries]

[Column] Kao Corporation (Chuo Ward, Tokyo)
- Enhancement of the efficiency of the entirety of the supply chain
management covering the market and distribution processes As its major products, household consumer goods, do not require
freshness, the company had adopted the make-to-stock production
system. However, from the viewpoint of enhancing the efficiency of
the supply chain management as a whole, the company established a
system to synchronize all sectors (planning, manufacturing and sales)
and ensure collaboration among them based on the prediction of
shipments.
This system, which is designed to supply necessary products of
necessary quantities immediately as needed without delay, contributes
to the reduction of excess stock, out of stocks and the overall costs.

[Column] Toyota Industries Corporation (Kariya-shi, Aichi)
- Developing the distribution solution business by the use of the
Toyota Production System ALSO, a wholly-owned subsidiary of Toyota Industries Corporation,
provides solutions for optimizing distribution supply chains to the
manufacturing industry and medical and pharmaceutical industry, etc.
based on the idea of the Toyota Production System that the company
has developed through its major business. Its business model to apply
the Toyota Production System to distribution sites is an excellent
example of providing services to other companies by the use of one’s
own strengths and thereby making profits.
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Section 3 Manufacturing Companies Starting to Accelerate Business Innovation in Response to Market Changes
Required “Monodzukuri-plus Companies” that
Create Value through Manufacturing

も のづく り ＋ 企業
プラス

 As the focus of adding value is shifting from goods themselves to services and solutions, companies can no longer
survive only by manufacturing goods. While foreign companies are engaging in fierce competition to change their
business models, Japanese companies are slow in making such moves.
 Japanese companies are required to continue enhancing their strengths such as advanced technologies and at the same
time have a positive attitude toward the renovation of business models and make efforts therefor. They are expected to
be “Monodzukuri-plus Companies” that create value through manufacturing.
[Priority investment areas in the coming three years]

[Will competition significantly change business models (in 12 months)?]

Source: “Global CEO Survey 2015” (Accenture)

[Will any competitive company launch a new product or services
that drastically change the current market (in 12 months)?]

Source: “Global CEO Survey 2015” (KPMG)

Source: “Global CEO Survey 2015” (Accenture)
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Business Innovation Initiatives in Response to Market Changes


Business innovation efforts to be prioritized into the future are (i) the cultivation of new business fields, (ii) the increase of the mobility of
human resources across sectors, and (iii) the establishment of business partnerships with companies in different business fields.
Globalization, acquisition of high-level human resources irrespective of nationality, promotion of open innovation, and collaboration with
venture companies are also increasingly cited as priorities.
[Efforts as part of business innovation initiatives]

Remarks: Choose up to three options respectively for efforts as part of business innovation initiatives
and efforts to be strengthened in the future.
Source: Surveyed by METI (December 2015)
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Shortening Product Lifecycles



In the past ten years, product lifecycles are shortening in all industries. The major causes include changes in customer and market needs
and the accelerating speed of technological innovation.
Under such circumstances, strategies for enhancing brands and differentiation, strengthening of protection of intellectual property rights,
and other initiatives for optimizing product lifecycles are important.

[Changes in lifecycles of respective companies’ major products
(comparison with ten years ago)]
[Efforts for optimizing product lifecycles and trend of the
business performance (operating profits) in the past three years]

Source: Surveyed by METI (December 2015)

[Factors that shorten product lifecycles]

Remarks: The differences in points from the total average are shown graphically.
Source: Surveyed by METI (December 2015)

Source: Surveyed by METI (December 2015)
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Business Management Taking Advantage of a Company’s Own Strengths


Many global niche top (GNT) companies, which understand and take advantage of their own strengths, have businesses with long
lifecycles and foresee a growth in business performance.

[Difference in forecast of domestic operating profits (for the coming 3 years)]

[Obstacles hindering innovation]

Remarks: GNT companies, etc. = Companies selected as the top 100 GNT companies and/or granted the
Monodzukuri Nippon (Japan’s Manufacturing) Grand Award
* Global niche top (GNT) companies are companies that are endeavoring to cultivate international markets
and are carrying out sound business activities while maintaining a large market share in a niche field.
Source: Surveyed by METI (December 2015)

[Difference in lifecycles of major businesses]

Remarks: GNT companies, etc. = Companies selected as the top 100 GNT companies and/or granted
the Monodzukuri Nippon (Japan’s Manufacturing) Grand Award
Source: Surveyed by METI (December 2015)

Source: “Global CEO Survey 2015” (KPMG)

[Column] YUKI Précision SAS (Chigasaki-shi, Kanagawa) - A company achieving growth through its own strengths The company found that the quality and reliability that it has developed over years are highly evaluated by customers as a result of a
questionnaire survey. In order to further enhance such strengths, the company has made a database on processing conditions and has
endeavored to ensure thorough quality management. The company has successfully achieved growth by expanding its business range
to the aerospace industry and medical equipment industry, where high-precision processing technology is especially required, and by
strengthening differentiation strategies while making the most of its own strengths.
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Business Models Specialized in Superior Fields



Other than a vertically integrated business model covering design to production design and production, there are business models for the
manufacturing industry specialized in part of those processes where respective companies have their strengths. Cases of outsourcing
business to such unique players are increasing.
Such companies include line builders that produce plants taking advantage of their strengths in production design, and contract
manufacturers such as EMS providers that offer services to manufacture high-quality products in small quantities and large varieties.
[Business strategies depending on the strengths]

Source: Prepared by METI

[Column] Oki Electric Industry Co., Ltd. (Minato
Ward, Tokyo) - Japanese-style EMS has grown to be
a core business Oki Electric Industry Co., Ltd. started the EMS business
in 2002 and has engaged in high-mix low-volume
production of mainly high-end industrial products that
require reliability and high-quality, based on the
company’s strengths in the field of mechatronics and
taking advantage of the capability to respond to orders
comprehensively covering planning and design as well.
The company has gradually expanded the scope of its
EMS business from the bottom of a smile curve and the
business has grown to be a core business that continues
to increase profits by 10% annually. The company has
established a new business model to earn profits through
the use of the know-how concerning manufacturing that
many Japanese manufacturing companies have
independently accumulated and are proud of.

[Column] Daifuku Co., Ltd. (Osaka-shi, Osaka) - Realize
an optimal plant for each customer with diverse ingenuity -

[Column] Kyosai Technos Co., Ltd. (Tama-shi, Tokyo) - Develop a new service model
based on technical strength -

Daifuku Co., Ltd., the world’s top company specializing in
material handling systems, has strength in the design and
implementation of assembly lines for the automobile industry
and other manufacturing industries. The company produces
entire plants that are finely customized to each client and has
thus supported the establishment of highly efficient production
lines for the manufacturing industry in Japan.

Kyosai Technos Co., Ltd. used to be a manufacturing subcontractor but faced the
difficulty in differentiating itself from its competitors and felt limitations as a manufacturer
under strong pressure to cut costs. Therefore, the company started a new service business
to transform itself into a company to offer a series of services of repairing and redesigning
old equipment after the expiration of the original manufacturers’ after-sales service periods.
The company has established a new business model that is equally beneficial to customers
who want their old equipment repaired, original manufacturers that had been worried
about how to respond to such needs of their customers, and Kyosai Technos Co., Ltd. that
wants to transform itself from being a subcontractor.
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Monodzukuri (Hardware) Ventures



Monodzukuri (hardware) ventures are also expected to lead innovative moves by large manufacturing companies, but they need to
overcome some problems to achieve growth. One of the major problems is often said to be the difficulty in commencing mass production.
Small and medium-sized manufacturers often have a problem of low capacity utilization due to a lack of planning ability although they
have high level manufacturing technologies. Efforts have been commenced to appropriately match such SMEs with Monodzukuri
ventures to solve their respective problems in a mutually complementary manner.
[Whole picture of problems faced by Monodzukuri ventures]

[Column] Support for mass production provided by SMEs
Cases where small and medium-sized manufacturers
successfully solve problems faced by hardware ventures such
as difficulties relating to trials concerning mass production
and orders of low-volume production; Support is provided
integrally from design to mass production for ideas of venture
companies that meet market needs and customer needs.

Source: Prepared by METI

[Column] Spiber Inc. (Tsuruoka-shi, Yamagata) and Kojima Industries
Corporation (Toyota-shi, Aichi) - Collaboration between a Monodzukuri
venture and a medium company.
Spiber Inc. is a venture that has established a mass production technology
of QMONOSTM, a next-generation material, synthetic spider silk. The
company and Kojima Industries Corporation, which is an auto parts
manufacturer with a focus on new environmentally-friendly materials,
agreed to carry out joint development activities and established a joint
venture, Xpiber Inc. Its headquarters laboratory completed in May will be a
facility for test spinning and production of concrete products for the
commercialization of new products.

・ Case of the Tsubame Sanjo
region
The Tsubame Sanjo Regional
Industries Promotion Center held
an exchange meeting of regional
companies
that
have
high
processing technologies and are
good at test production and lowvolume production with the aim of
solving problems of venture
companies.
・Case of the Kyushu region
Braveridge Co., Ltd. is an EMS
provider that has been contracted for
mass production by many companies.
The company can offer support
integrally from design to mass
production to achieve reduction of
development periods and costs.
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Utilization of External Resources and Joint Efforts with Other Industries


Measures actively taken by companies for shortening lead time include standardization, modularization and open innovation. Successful
collaborative business also positively affects revenue growth.
[Open innovation and average revenue growth (2014)]
[Lead time for developing major products]

Source: Surveyed by METI (December 2015)

[Efforts for shortening lead time]

Source: “Creation of Open Innovation in Collaboration between Large Companies and
Venture Companies” (October 2015) (Accenture)

[Column] DeNA Co., Ltd. (Shibuya Ward, Tokyo)
- To start the robot taxi business –

Remarks: Questions targeting companies answering that the lead time has become shorter.
Source: Surveyed by METI (December 2015)

DeNA Co., Ltd. is intending to make the most of its strengths and collaborate with
another industry to create a synergetic effect and mutually enhance business value.
For example, the company established Robot Taxi Inc. to commercialize unmanned
taxi services by utilizing the
Example 02
Example 03
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たとえば02
たとえば03
automatic driving technologies たとえば01
For foreign tourists
In place of abolished local
For vehicles driving
病院や
廃線になってしまった
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巡回する車に
電車などの代わりに
観光者に対して
Tokyo), a venture company
specializing in the development
of robots.
Such collaborative businesses
between development-oriented
Robot taxies can respond to foreign
Robot taxies may replace vehicles Robot taxies may be used in place tourists in their mother languages
venture companies and
provide them with an
of local bus or train services or and
driving in and around hospitals or たとえば、人手不足や採算が合わずに
たとえば、病院や介護施設を巡回する
たとえば、海外からの観光者に対して親
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ordinary taxi services that were opportunity
nursing facilities. They can 廃線になってしまったローカルバスや電車、
しみある言語で対応するとともに、最先
automobile
society
companies in other industries are 車の代わりにロボットタクシーを走らせるこ
abolished
due
to
being advanced
transport patients and facility users タクシー事業者の代わりにロボットタク
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system,
thereby highlighting Japan's
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に変えていきます。
places.
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and
thus
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users.
into the manufacturing industry. facility
international competitiveness.
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Product Development in Line with Customer Needs


The majority of companies, irrespective of their size, answered that the authority to make a final decision on new projects is held by the
president or the board of directors. On the other hand, a large percentage of SMEs wherein the planning and marketing departments make
such a decision forecast increases in operating profits.

[Who holds the authority to make final decision on new projects]

Source: Surveyed by METI (December 2015)

[Relation between final decision makers in SMEs
and operating profits (forecast)]

Source: Surveyed by METI (December 2015)

[Column] Shimomura Industry Co., Ltd. (Sanjo-shi, Niigata) - The planning and marketing department takes responsibility for new projects Shimomura Industry Co., Ltd. positions its processing technologies, which have been originated in traditional
smithery techniques in Sanjo, as the core of its business but at the same time has long placed stress on product
development to seek business expansion beyond categories and take on a challenge to try something new.
Considering it better to have the sales staff closest to customers plan new projects, the company leaves all process
from developing an initial idea to making a final decision to the planning and marketing department mainly
consisting of such staff in their 30s and 40s. The company deems new projects as investments and even tolerates
failures, thereby developing employees’ willingness and challenging spirit and successfully achieving 2-digit sales
and profit increases for the last three years.
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Chapter 2 Enhancement of Labor Productivity and Promotion of Women’s Participation in the Manufacturing Industry

Section 1 (1) Impact of the Manufacturing Industry in the Entire Industry
The manufacturing industry accounts for approximately 20% of Japan’s GDP, and remains important. (Fig. 2-1)
The manufacturing industry has larger spillover effects on production and employment than the non-manufacturing industry. (Fig. 2-2 and
Fig. 2-3)
Revitalization of the manufacturing industry will lead to the creation of employment opportunities in other industries and has a significant
meaning from the aspect of the distribution of benefits of economic growth through employment.
[Fig. 2-2] Magnitude of spillover effects on production by industry
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[Fig. 2-1] Changes in composition ratios in nominal GDP by industry
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(2) Current Status, Challenges and Measures for Fostering and Securing Human Resources
for Enhancing Labor Productivity
Labor productivity in the manufacturing industry significantly exceeds the average of all industries both in terms of the current level and the
growth rate and the enhancement of added value is progressing. In order to achieve a sustainable economic growth amid population decline,
Japan must inevitably enhance labor productivity. It is important to foster and secure human resources who can respond to such moves to seek
higher added value. (Fig. 2-4)
Companies considering their labor productivity to be higher generally achieve higher operating profits on sales and higher retention rates of
new graduate recruits. (Fig. 2-5 and Fig. 2-6)
Efforts to enhance labor productivity are expected to have positive influence on companies’ future growth through the improvement of profit
ratios and retention of personnel.
[Fig. 2-4] Changes in nominal labor productivity per capita for
all industries and the manufacturing industry

[Fig. 2-5] Relation between
labor productivity and
operating profits on sales
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Between companies considering that their labor productivity is higher and those considering that their labor productivity is lower, differences
are observed in their efforts for achieving “increase in wage levels,” “treatment of employees based on business performance,” “treatment of
employees based on their abilities” and “improvement of employee benefits and welfare.” This suggests that such attitude of companies to
improve employees’ compensation may work to increase employees’ willingness and contribute to enhancing labor productivity. (Fig. 2-7)
Similarly, looking at efforts for fostering human resources and developing their ability, companies in both categories basically adopt the
policy of “supervisors or senior workers giving instructions during daily work,” but differences are observed in answers such as “letting them
experience related jobs in rotation in addition to the main jobs for which they are responsible” and “considering employees’ job duties and
letting them experience these duties starting with easy work, then moving to difficult work.” It is highly likely that having employees
experience diverse tasks in a stepwise fashion contributes to enhancing labor productivity. (Fig. 2-8)
[Fig. 2-7] Efforts for retaining manufacturing human resources
(multiple answers)
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As efforts effective to enhance labor productivity, many companies cited “automatization and mechanization,” “improvement of production
facilities and processes,” and “utilization of IT,” which suggests the effectiveness of efforts for promoting the utilization of IT in a broader
sense. (Fig. 2-9)
Companies that have promoted the utilization of IT answered that efforts for utilizing IT for “managing orders” and “managing production”
turned out to be effective. (Fig. 2-10)
[Fig. 2-9] Efforts actually effective in enhancing labor productivity
(multiple answers)

Companies considering that their labor productivity is
労働生産性が他社と比べて高いと考える企業
higher than other companies

Companies considering that their labor productivity is
労働生産性が他社と比べて高いと考える企業
higher than other companies
Companies considering that their labor productivity is
労働生産性が他社と比べて低いと考える企業
lower than other companies

(%)
100

[Fig. 2-10] Purposes for utilizing IT that turned out to be effective
(multiple answers)

Companies considering that their labor productivity is
労働生産性が他社と比べて低いと考える企業
lower than other companies

70

93.3

93.8
84.3

80

86.2
78.3

(%)
62.2

84.8
76.2

74.2

60
71.2

63.9
55.3

60

52.2

55.9
50.0

50

43.8

40
30

40

32.4

30.5

30.3

32.0

26.4

20

25.9

25.4
20.8

20.8

18.5

15.4
12.9

20

10
For managing costs

For managing quality

For networking own facilities and plants

For managing production

For manufacturing products

For managing orders

For designing products

For collecting information on customers
and production markets

Personnel and labor management
(shortening of working hours, etc.)

Securing and fostering of human resources
and development of their ability

Production management

Utilization of IT

Improvement of production facilities
and processes

Automatization and mechanization

コスト管理

品質管理

自社の設備・
工場間のネットワーク化

生産管理

Source: “Survey on Efforts in the Manufacturing Industry for Fostering, Securing and Retaining Personnel for Enhancing Labor Productivity (2015)” (JILPT)

製造段階

受・
発注管理

設計段階

0

顧客や製品市場に関する情報の収集

人事労務管理（労働時間短縮等）

人材確保や人材育成・能力開発

生産管理

ＩＴ化

生産設備・工程の改善

自動化・機械化

0

29

As problems in promoting the utilization of IT, “a lack of proper personnel” is cited, and efforts are required to accelerate the development
of IT-related human resources. (Fig. 2-11)
Jobs-to-applicants ratio by occupational classification in the field of information and communications technology is high for “software
development engineers (including programmers),” “communication network engineers,” and “system design engineers.” (Fig. 2-12)

[Fig. 2-11] Problems in promoting the utilization of IT (multiple answers)

[Fig. 2-12] Needs for personnel in the field of information
and communications technology
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MHLW decided to designate courses for obtaining qualifications equivalent or superior to Level 3 (middle level) as specified in the IT Skill
Standards, which certify the ability to independently perform all required work, as courses covered by the Professional Training and Education
Grant System. (Fig. 2-13)
Additionally, MHLW will expand the scope of the training for fostering manufacturing human resources, which has been eligible for the
high-rate grants under the Career Development Promotion Grant System, to include training and education in the information and
communications industry and other advanced professional training fields and set up a new category of “approved vocational training with
practical work in specific fields” to offer support for human resources development through practical training for employees.
[Column] Report of the Specialized Review Meeting on the
Evaluation of Qualifications and Education/Training for Medium- to
Long-term Career Development (relating to information and
communications technologies) (outline)

[Fig. 2-13] IT Skill Standards
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It is appropriate to set up standards and levels for guaranteeing the quality
of education and training programs as those equivalent to the requirements
for currently approved professional training and education courses, with
regard to various statuses such as applications for the qualification
examination and the results thereof, and employment after completing the
training.
In reference to Brush up Programs for Professionals, education and
training courses should be no shorter than 120 hours in total but should be
completed within two years.

Source: Prepared by MHLW based on “IT Skill Standards V3 2011; Part 1. Outlines (2012)”
(Information-technology Promotion Agency, Japan)
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Requests for public support, etc. concerning fostering and securing of human resources include the “expansion of grants to employers who
provide vocational training,” “improvement of training for working people for fostering manufacturing human resources,” and “holding of
study sessions for strengthening employees’ leadership,” etc. (Fig. 2-14)
MHLW has provided support by granting the Career Development Promotion Subsidy, and has held training sessions for working people in
line with companies’ needs for training and skill training lectures by dispatching vocational training instructors, etc. In October 2014, in
addition to a conventional category of general education and training in the Education and Training Grant System, MHLW set up a new
category of professional and practical education and training expected to contribute to medium- to long-term career development, which
would be eligible for high-rate grants.
[Fig. 2-14] Requests for public support, etc. concerning fostering and securing of human resources (multiple answers)
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Companies Having Successfully Enhanced Labor Productivity through the Use of IT
[Column] An SME that created a database of the know-how and artisan
skills that the company has accumulated over years [HILLTOP Ltd.]
○ HILLTOP Ltd. (81 employees), which is specialized in aluminum
processing and engages in the development of test products in small
quantities and large varieties and the development of devices, manages
production by using IT from order receipt to production and delivery under
its original production management system, HILLTOP system.
○ The most notable feature is that the company created a database by
compiling all the know-how and artisan skills it has accumulated over years.
○ A programmer inputs a program and sets it in machines, which operate for
24 hours without a break in line with said program to complete products.
The created database enables anyone to do high-quality processing work
irrespective of their skills and it becomes possible to ensure stable supply of
high-quality products.
○ The HILLTOP system ensures stable supply of automatically
manufactured high-quality products and workers can focus on the more
intellectual work of considering optimal processing procedures, materials
and machines and create processing programs, thereby achieving a
reasonable division of labor between machines and workers.
○ Thanks to such division of labor, the company has expanded its business
range to cover the design process or other upper processes, not limited to its
conventional metal processing business, and has provided employees with
opportunities to challenge various new tasks. This has worked to further
enhance their motivation.

[Column] Efforts for fostering manufacturing human resources and
enhancing labor productivity through the use of IT [Citizen
Machinery Co., Ltd.]
○ Citizen Machinery Co., Ltd. (650 employees) is a manufacturer of
machine tools that develops, manufactures and sells CNC automatic
lathes.
○ The company developed “alkapplysolution” as a collection of content
that fuses an array of functional and technical know-how accumulated
through years of work to achieve responses to expressed needs for
technical support and efficient operation of machine tools.
○ Through the use of this content, customers can learn technological
know-how of the company via the Internet and can watch videos on
how to operate CNC automatic lathes anywhere at any time. The
“alkapplysolution” is also utilized for e-learning targeting new recruits
and for improving employees’ skill.
○ The company is now promoting the introduction of a Digital Cell to
manage the work process digitally, intending to standardize the entirety
of the work process for further improving the quality.
○ The company plans to further promote the utilization of IT to develop
human resources and enhance efficiency of manufacturing sites.

Photo: A page on the e-learning site
[A female worker performing her
duties using the HILLTOP system]

Photo: An employee working
while using a Digital Cell

[A designer conceiving of new
design based on a drawing]
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(3) Current Status, Challenges and Measures for Promoting Women’s Participation in the Manufacturing Industry
Among the overall total of employed workers in Japan (63.76 million people), those in the manufacturing industry amount to 10.35 million.
Their percentage of the total is on a decline, but the manufacturing industry remains a significant industry supporting employment in Japan.
(Fig. 2-15)
The number of women workers in the manufacturing industry is increasing year by year, but by age bracket, those under 34 or younger are
decreasing. It is necessary to take measures to attract younger people to the manufacturing industry. (Fig. 2-17)
[Fig. 2-15] Changes in the numbers of all employed
workers and those in the manufacturing industry
and the percentage of the latter among the total

[Fig. 2-16] Percentage of employed workers by
company size (the number of employees) (2015)

[Fig. 2-17] Changes in the number of employed workers
in the manufacturing industry by age bracket
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Approximately 60% of companies are positive about women’s participation and many companies intend to promote measures therefore. As
grounds, the reasons they cite are “for securing excellent personnel,” “for vitalizing workplaces,” and “for raising awareness that both men and
women should be evaluated by their ability to perform their duties.” (Fig. 2-18)
Companies actively taking measures for promoting women’s participation are making efforts for the “development of a working
environment where women can work comfortably,” “equal assignment of duties free from gender discrimination,” “setting of working shifts
and working hours so that women can work flexibly,” and “introduction of a personnel system that is not disadvantageous to women who take
leaves for childbirth and childcare, etc.” Comparing companies with a positive attitude and those with a negative attitude toward women’s
participation, differences are observed in their efforts for the “appointment of women to managerial or supervisory positions or positions of
leadership” and “deployment of female superiors as tutors.” (Fig. 2-19)
[Fig. 2-18] Companies’ attitude toward the utilization of women as manufacturing
human resources and grounds for promoting women’s participation

[Fig. 2-19] Means for promoting the utilization of
women as manufacturing human resources
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Looking at characteristics of companies positive about promoting women’s participation, the following are found:
(i) The percentage of companies where women account for 30% or more among all full-time workers is 19.8% for companies with positive
attitude and 8.8% for companies with negative attitude. (Fig. 2-20)
(ii) The percentage of companies where women have been promoted to section chiefs or higher positions is 13.0% for positive companies and
4.9% for negative companies. (Fig. 2-21)
(iii) 69.8% of positive companies consider that labor productivity has improved from three years ago, while only 56.8% of negative
companies think so. (Fig. 2-22) This suggests that companies more positive about promoting women’s participation generally have more
full-time women workers and appoint a larger number of women to managerial positions, which also exerts a positive effect on business as a
result of the enhancement of labor productivity.
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Companies more positive about promoting women’s participation are apt to be fast in decision making and forecast
sales increases.
[Fig. 2-23] Efforts for promoting women’s participation
and forecast of domestic sales

[Fig. 2-24] Efforts for promoting women’s participation
and changes in decision-making speed
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Remarks: Efforts made for promoting women’s participation are graded, and the most
positive companies are categorized as Cluster C and the most negative
companies as Cluster A.
Source: Surveyed by METI (December 2015)

Remarks: Efforts made for promoting women’s participation are graded, and the most
positive companies are categorized as Cluster C and the most negative
companies as Cluster A.
Source: Surveyed by METI (December 2015)

[Column] “Neji Girls” actively working at manufacturing sites

[Column] Corporate management incorporating the viewpoint of
a housewife

At Okitsurasen Co., Ltd. (80 employees), a top stainless steel screw
manufacturer, women who work on screws are called “Neji Girls”
and are actively working at manufacturing and processing sites.
Formerly, women worked mainly as clerical staff. However, based
on an opinion that personnel should be assigned to manufacturing
sites irrespective of gender in order to foster and secure excellent
human resources, women also came to be assigned to manufacturing
sites in around 2012. This has generated
such effects as a decrease of the percentage
of defective products by 50%, reduction of
the consumption of supplies, and an
increase of proposals for improving
working sites.

Komatsu Spring Industrial Co., Ltd. (80 employees), which is one of
the top manufacturer in the field of precision springs, has been led by
a woman president for two generations.
It has become a blue chip company by focusing on and specializing
in precision springs, while raising awareness based on the customerfirst principle. The president, who perceived a belittling attitude
toward customers from observing dirty tea cups
being used for guests, cleaned the plants by
herself from the viewpoint of a housewife that
workplaces should be as clean as ordinary
houses. Such behavior of the president moved
employees to share the idea of making the company better.
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Requests for public support for promoting women’s participation include “grants for improving a working environment
for fostering female manufacturing human resources,” “preferential taxation for companies actively utilizing female
manufacturing human resources,” “grants for education and training for female manufacturing human resources,” and
“development of external childcare facilities.” (Fig. 2-25)

[Fig. 2-25] Requests for public support concerning fostering and securing of female manufacturing human resources (multiple answers)
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Source: “Survey on Efforts in the Manufacturing Industry for Fostering, Securing and Retaining Personnel for Enhancing Labor Productivity (2015)” (JILPT)
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MHLW has taken measures to financially assist employers endeavoring to promote women’s participation and support their work-life
balance, and has provided information via the Comprehensive Website for Supporting Women’s Participation and Work-Life Balance. (Fig. 226)
Furthermore, preferential taxation measures are taken for companies whose action plans for supporting employees’ work-life balance have
been approved as satisfying certain criteria.
[Column] Efforts for fostering women leaders [Brother Industries, Ltd.]

[Fig. 2-26] Measures taken by MHLW for
supporting work-life balance

○ Brother Industries, Ltd. (3,946 employees), which started from the business
of manufacturing and repairing sewing machines and has promoted
diversification of business based on its original technologies, is now
conducting its core business of handling information and communications
equipment (printers, etc.) on a global basis.
○ The company has been striving to improve its system based on employees’
opinions in order to develop a working environment so that women can work
comfortably. Based on proposals by the Brother Mothers’ Activities consisting
of women employees with children, the company developed an intranet to
enable those on childcare leave to keep connection with the company, and also
makes efforts to develop role models for Ikumen (men taking active roles in
parenting) and enable both men and women employees to share various types
of related information with the aim of creating an atmosphere where men can
also take childcare leave.
○ ‘A,’ who took childcare leave, says as follows: “I could follow any changes
in the company during my childcare leave through the intranet, and could have
talks with my boss and coworkers and maintain relationships whenever I came
to the company for some business. I had no worries when returning to work.”
‘B’ working in the personnel department of the company also says as follows:
“Many female employees worry about a break in their career when they take
childcare leave. I would like to eliminate such worries through having them
talk with their same-gender seniors and staff of the personnel department.”
Thanks to these efforts, almost all employees of the company return to work
after taking childcare leave.

Photos: Provided by Brother Industries, Ltd.
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Communicate the attractiveness of the manufacturing industry to women
MHLW has provided women with opportunities to take manufacturing training courses for women on a trial basis and listen to actual
experiences of those taking such courses. A website targeting women was also established. (Fig. 2-27)
Promote women’s employment and continued engagement in the manufacturing field
Efforts are being made to develop and provide manufacturing training courses for women and offer support for women’s capacity
development depending on their life stages by means such as expanding day-care services while they are studying in such training courses.
(Fig. 2-28)
Provide employers with subsidies
In order to support employers positively promoting women’s participation, subsidies are granted by expanding the coverage of the Career
Development Promotion Subsidy to include “training for human resources on childcare leave or after returning to work.”
[Fig. 2-27] Website targeting women, “Aim to
be a Monodzukuri Woman!”

Website of the Japan Organization for Employment of the Elderly,
Persons with Disabilities and Job Seekers
<https://www.jeed.or.jp/js/kyushoku/josei_minasama.html>

[Fig. 2-28] Public vocational training depending on women’s life stages
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Companies Positively Promoting Women’s Participation
[Column] Aiming to create a company where anyone can work
comfortably [Fuji Electronics Industry Co., Ltd.]
○ Fuji Electronics Industry Co., Ltd. (110 employees) has been engaged
in the development of heat treatment equipment utilizing induction
heating (IH) and other diverse applied technologies for over 50 years
since its foundation.
○ Under the leadership of the president, the company has been taking
various measures with the aim of creating a company where anyone,
including women, can work comfortably.
○ For example, the company introduced a free working hour system to
enable employees to work flexibly by the hour, especially targeting
those with children in the third grade of elementary schools or younger
and/or family members requiring nursing care. Through the introduction
of this system, most employees return to work within half a year after
taking childcare leave and the number of employees continuing to work
has increased.
○ Additionally, the company grants child allowances, the amount of
which increases according to the number of children, has established the
Ethics Committee for the purpose of preventing sexual harassment and
power harassment, and has renovated women’s bathrooms.
○ The aforementioned working hour system is of course available not
only for women but also men. President and CEO Watanabe says, “I
was surprised to hear positive opinions from many male candidates, in
addition to female ones, who learned of the system at recruitment
briefing sessions.” The company will continue its efforts for making
itself a company that can support its employees and where anyone can
work comfortably.

[Column] Development of a working environment under which anyone can
work comfortably, based on opinions of women workers [Tatsumi Industry
Inc.]
○ Tatsumi Industry Inc. (40 employees) is an SME that mainly manufactures
casts made of special stainless steel (pumps and valve components, etc.) and
burner nozzles for various large furnaces.
○ At present, six women are working for the company. Five are clerical staff, and
the remaining person is working as a site worker together with male employees.
○ After a female chairperson took the office, a women’s meeting named
“Nadeshiko TATSUMI,” consisting of seven members including the chairperson,
came to be held regularly to discuss issues for improving the working
environment, and has carried out various activities such as the development of
an in-house benefits program.
○ Specifically, at the “Nadeshiko TATSUMI” meeting, there was a proposal to
change the method of settlement from “closing on the 20th and paying at the end
of the following month” to “paying in cash at the end of the current month.”
Such proposal can be made only from the viewpoint of women, and the
company immediately adopted the new settlement method. This was highly
evaluated by business partners and the company has succeeded in maintaining
favorable relationships with them.
Other than this meeting, the company has developed a meticulous benefit
program including a childcare leave system, spouse allowances and child
allowances to achieve a working environment to allow women to work
comfortably.
○ The company is now considering renovation of the current plant. Members of
the “Nadeshiko TATSUMI” meeting are expected to participate from the stages
of development and design of the concept and layout of a new plant to make it
possible to construct a plant convenient for female workers.

Photo: Nadeshiko TATSUMI
Photo: A woman employee
carrying out examination work
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Opinions of People Receiving Training under Vocational Ability Development Programs
[Column] A mother receiving a vocational training course with day-care services (Ms. Akiko Kawada, Polytechnic Center Kagawa
(Technical metal work course))
[What caused you take this training course?]
I returned to Kagawa due to my husband’s change of work and wanted to find a job, but it was difficult for me as I need to take care of
my two-year-old child. I almost gave up, but it was just then that I happened to find a leaflet of vocational training courses with daycare services at a public employment security office, Hello Work. I was interested and talked with the staff and decided to take a
technical metal work course.
[How are the day-care services?]
It is very helpful for mothers that there is a facility to leave children with peace of mind
and at low cost. We can concentrate on training without worrying about our children.
If not for this system I would have given up looking for a job.
[What do you learn in training specifically?]
At present, I am working on tasks of CO2 gas shielded arc welding in practical training
with the aim of challenging a qualification test for welders.
[What is your future goal?]
Photo: Ms. Kawada and her child
Photo: Training
I would like to find a job in the manufacturing field, so I will learn more about welding
technologies and knowledge and am intending to obtain various qualifications. I think my
sense and attention to detail unique to women can be an advantage in metal processing and would like to create an original product.
[Column] A female student studying at a Polytechnic College (Ms. Chinami Nakahira, Polytechnic College Kochi (Electronics and
information technology course, 2nd year))
[Why did you choose a Polytechnic College?]
I have been interested in manufacturing since I was a child and I took a machinery course at high school.
I wanted to learn more about information technologies and was thinking about which school I should go to after
graduation, when my teacher at high school recommended me the Polytechnic College Kochi.
[What are you learning now?]
I am studying hardware, software and other matters in the communications field. At present, I am developing
an application for operating a tablet terminal.

Photo: Ms. Nakahira
doing programming

[What is your future goal?]
I received an informal job offer from a local software developer where I did my internship. I would like to contribute to revitalizing my
beloved hometown through working for a local company.
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Section 2 Efforts for Fostering Human Resources in the Manufacturing Industry
1. For More Effective Training for Manufacturing
(i) Implementation of training for manufacturing in response to training needs
In collaboration among industry associations, private educational training institutions and administrative organs, efforts are being made to
develop vocational training curricula based on local needs and custom-made training by setting courses depending on the needs of each
company is being provided.
(ii) Implementation of vocational training to master skills required at manufacturing sites
Curricula for training in prospective fields (smart production support course, etc.) are being developed, and training to enhance skills for
vocational training instructors is being conducted so that instructors can do their jobs based on advanced technologies and skills.
(iii) Effective review of fields of training in response to the needs of industries and regions
The Polytechnic University conducts surveys to ascertain companies’ human resource needs. Based on the survey results, training
curricula for the Polytechnic Centers and Polytechnic Colleges are being reviewed.
[Column] Fostering of 3D CAD engineers
○ The secondary industry occupies a larger percentage in Toyama Prefecture than in other
prefectures, and the aluminum building material industry has especially developed there, holding
the top share (37.8% of the market share nationwide) in shipment value of aluminum sashes for
ordinary houses in 2013.
○ The 3D modeling system used in the aluminum industrial equipment manufacturing field adopts
a technology called additive fabrication. The most notable characteristic of this technology is that
just by using 3D data it is possible to create complete, complicated structures in a shorter time
than by using conventional processing and modeling methods. In order to promote the utilization
of this technology, it is necessary to foster and secure 3D CAD engineers and the need for 3D CAD
training is increasing.
○ Under such circumstances, the Polytechnic Center Toyama has organized a consortium jointly
with the prefectural government, Toyama Labor Bureau, Toyama Federation of Specialized
Training Colleges, Toyama Federation of Small Business Associations, Toyama Aluminum
Industrial Association and other relevant organizations to develop training curricula for fostering
3D CAD engineers, and has been contracting private educational training institutions to carry out
training.
○ Such training courses are characterized by broad coverage, including basic knowledge on 3D
CAD, basic technologies on machine design, and manners and basic skills as a member of society.
It is expected from the industrial world and administrative organs in Toyama that trainees would
acquire knowledge broadly for working in the automobile, machinery and other prospective fields
and in housing-related fields, etc.

Photo: A brochure for a training course
based on the developed curricula
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2. To Improve Private Sector Vocational Training
(i) Subsidies for private companies for voluntary vocational training
The Career Development Promotion Subsidy and the Subsidy for Promoting In-House Human Resources Development are granted to
support the development of human resources inside companies by employers.
(ii) Accredited vocational training by employers’ organizations
Assistance is provided to owners of SMEs that conduct vocational training accredited by the competent prefectural governor as meeting
specific standards.
(iii) Improvement of training quality
In December 2011, the Guidelines for Vocational Training Services at Private Educational Training Institutions were established to improve
the quality of private educational training institutions. Efforts are being made to ensure that the guidelines are widely known and understood.
[Column] Expecting career growth of the young people who will
play a central role in the shipbuilding industry in the future
○ Iwagi Zosen Co., Ltd. (approx. 600 employees) in Aichi has its new recruits participate in training
for beginners provided at the Shipbuilding Research Centre of Japan for the purpose of having
them acquire basic knowledge concerning shipbuilding. The company utilizes an accredited
vocational training course with practical work under the Career Development Promotion Subsidy
system.
○ This training session lasts three months from April to June every year, consisting of basic
education for obtaining common basic skills as a shipbuilder, safety education for learning basic
standards for safety in work at workplaces, adult education for creating a basis for human
development, and training on basic skills and acquisition of qualifications for studying required
subjects common to all job categories.
○ Mr. Shinkawa , leader of the general affairs and accounting team of the company, describes his
expectations for the young people who will play a central role in the shipbuilding industry in the
future, saying “New recruits look quite different after receiving the training for beginners. They
acquire required qualifications and seem to become more confident. They can interact with
participants from other companies in the same industry and such relationships will also be a
valuable asset.”

Photo: Trainees practicing gas cutting
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3. Measures to Cope with the Reluctance of Young People to Engage in Manufacturing
(i) Training for high school graduates by Polytechnic Colleges, etc.
• Polytechnic Colleges and other educational institutions nationwide provide manufacturing training for high school graduates and other
job seekers.
• They collaborate with industrial high schools and other institutions by dispatching vocational training instructors and other staff.
(ii) Transfer of skills to young people
• Skilled workers with high-level manufacturing skills are certified as Monodzukuri Meisters (experts in manufacturing) and dispatched to
companies and other entities to provide practical training (Monodzukuri Meister (experts in manufacturing) System).
• Since FY2015, efforts have been further strengthened to carry out activities in response to needs for practical training from manufacturing
SMEs and schools and to develop and utilize practical skill training methods targeting job-hoppers and other young people.
(iii) Communicating the attractiveness of manufacturing
Through awards for outstanding skilled workers and various competitions (the National Skills Competition, WorldSkills Competition, and
National Vocational Skills Contest for the Disabled Persons (Abilympics)), efforts have been made to widely foster a skill-oriented mindset
in society.
(iv) Regional Youth Support Stations
NPOs and other organizations have established and are operating Regional Youth Support Stations to provide employment support (such as
consultations with career consultants and provision of work experience) to so-called NEETs (young people Not in Education, Employment
or Training) and other young people.
The Monodzukuri Meister System

[Column] Comment of a user of the Fukuoka Youth Support Station (Mr. A)

Skilled workers are certified and registered as ○ Mr. A. dropped out from university twice due to various reasons after graduating high school.
An acquaintance of his mother introduced him the Fukuoka Youth Support Station and he
Monodzukuri Meisters (experts in manufacturing),
went there to have a consultation.
and then dispatched to SMEs, schools, and other
institutions. There, they provide practical coaching
○ Upon interviews on several occasions, he was asked questions to clarify such issues as what
on skills for young technicians and demonstrate
he likes, what he wanted to do, and why he dropped out from university. Through such
the attractiveness of a manufacturing career.
interviews, he noticed that he is interested in jobs in the manufacturing industry and decided
(There were 7,225 certified people as of the end of
to participate in a workplace experience program at a craftwork company. After four weeks,
FY2015.)
the company judged that he would be able to continue working
as he is interested in the work and is good at calculation, and
hired him as a regular worker.
○ At present, he is engaging in processing 10-milimeter
plywood into circular shapes and other work. He is enjoying
his work and is spending fulfilling days.

Photo: A Meister providing coaching on skills

Photo: Mr. A at the workplace
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[Column] WorldSkills Competition (interview with the winner of the 43rd WorldSkills Competition)
Electronic equipment assembling: Kazuho Imada (Toyota Motor Corporation)
WorldSkills Competition
[What motivated you to work hard and participate in the competition?]
A model car which I got when I was a junior high school student only ran straight, but I wanted to control it freely as I liked. Therefore, I became
interested in electronic circuits and soldering. I came to know about various competitions when I was
a high school student, and as I participated in such competitions, I naturally became interested in
the WorldSkills Competition.
[What did you do and how much time did you spend training for the competition?]
I spent eight hours every day for training since I entered the company until the day of the Competition.
[What were the rewarding and difficult parts of the process leading up to the Competition?]
(Rewarding part) I could feel my growth with improving scores and the shortening time I needed to
complete the task.
(Difficult part) I needed to continue training alone against invisible rivals.
[What parts of your participation in the Competition were meaningful?]
I could interact with Japanese participants in other competition categories and other foreign challengers
Photo: Mr. Imada, working on the task of
in the same category of electronic equipment assembling.
electronic equipment assembling
[How do you intend to leverage your experience in winning the competition in the future?]
I would like to manufacture better products and foster my juniors at my workplace.
[Column] National Skills Competition (interview with the winner of the 53rd National Skills Competition)
Precision equipment assembling: Miyuki Kataoka (Canon Inc.)
National Skills Competition
[What motivated you to work hard and participate in the competition?]
I saw female participants competing in the category of lathe work and was hoping to be like them.
[What did you do (training) for the competition?]
I repeated practices of element processing, which is required in tasks of the competition. After specific
competition tasks were publicized, I did time trials simulating the competition and also repeated
analysis and improvement of my problems and weak points relating to the tasks.
[What were the rewarding and difficult parts of the process leading up to the Competition?]
(Rewarding part) I could solve my problems relating to the tasks through trial and error.
(Difficult part) I could not stably achieve an accuracy of 0.001mm for three types of machines.
[What parts of your participation in the Competition were meaningful?]
I found that women can work and compete with men in the field of machinery processing.
Photo: Ms. Kataoka, working on the task
I noticed that I could work on the tasks from a perspective different from that of men.
[How do you intend to leverage your experience in winning the competition in the future?]
I would like to tell my skills, methods of mental training and other experience to my juniors and other women intending to participate in the
competition.
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4. Creation of a Socially Acceptable Ability Evaluation System
(i) National Trade Skill Test System
The National Trade Skill Test System (the national test system to evaluate and authenticate the skills of workers based on certain criteria
administered by the Minister of Health, Labour and Welfare) plays an important role in encouraging workers, including manufacturing
workers, to acquire skills and enhances their position in society (skill tests are available for 127 job categories as of April 1, 2016, and there
are now approximately 5.47 million Certified Skilled Workers (an accumulated total as of the end of FY2014)).
(ii) Vocational Ability Evaluation Standards
Based on an analysis of detailed industry surveys, the Vocational Ability Evaluation Standards were established by compiling and
systematizing the vocational abilities and knowledge necessary to perform the duties of personnel of all levels, from rank-and-file workers to
superintendents responsible for an organization or department. These standards are intended to create an ability-oriented labor market for 54
areas of business, including the manufacture of electrical machinery and equipment, as of May 2016.
[Column] Passing the National Trade Skill Test is the very first step
○ Otsuka Factory Co., Ltd. (43 employees) in Mito-shi, Ibaraki has a 60-year history of manufacturing products ranging from generalpurpose lathes to the latest machining centers. The company is known as a machine processing company that has the world’s top
ranking technology in jig boring.
○ Collapse of Lehman Brothers in 2008 caused a significant recession and the company also faced a decrease of orders. Therefore, the
company encouraged its young employees to take the National Trade Skill Test, and as a result, in 2010, 12 employees newly passed the
second-grade test for the machine processing category, and the number of Certified Skilled Workers
was more than doubled.
○ Regarding notable changes from before these employees passed the test, Senior Managing
Director Negishi says, “Operations as a whole have become much faster. Employees are now able to
read drawings, think by themselves and devise ways of processing. After the number of
Certified Skilled Workers increased, the percentage of defective units certainly declined.”
○ Senior Managing Director Negishi, who is also a first-grade Certified Skilled Worker in machine
processing, further says, “Unless one obtains a qualification as a Certified Skilled Worker, it is
difficult to train others based on logical explanations. Conventional ways of handing down skills
through having trainees learn by watching others no longer work. It is much faster if both
Photo: Jig boring by a first-grade
trainers and trainees share common knowledge on the relevant subjects.” He considers that passing
Certified Skilled Worker
the National Trade Skill Test is the very first step to engage in work.
○ The company displays certificates of all its Certified Skilled Workers at the front entrance in order to publicize the status of certified
vocational ability and enhance employees’ professionalism. The company will continuously encourage and support employees’ efforts
for obtaining a certificate as a Certified Skilled Worker.

47

5. Career Development Support
(i) Career consultations
In order to enhance productivity through helping workers find the right jobs and voluntarily develop their vocational ability, the National
Qualification System was established for career consultants, who are specialists providing career consultations, in April 2016. Under this
system, career consultants are to be fostered in a planned manner, thereby developing an environment to enable people to receive career
consultations more easily. (Fig. 2-29)
(ii) Utilization of the Job-Card system
In October 2015, the Job-Card System was reviewed as a tool for career planning throughout a lifetime and as a certificate for vocational
ability, and is now being disseminated as a new system under the Act for the Promotion of Human Resources Development. (Fig. 2-30)
[Fig. 2-29] Career consultants

[Fig. 2-30] Job-Card System
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Chapter 3 Education and R&D to Support the Foundations of Japan’s Manufacturing Industry
Section 1 Fostering of Manufacturing Human Resources who Support a Productivity Revolution
1. Fostering and Securing of Human Resources who Promote Scientific and Technological Innovation






Science, technology and innovation comprise one of the most important pillars of the growth strategy of Japan, and it is important to foster and secure
creative young researchers who can play active roles in creating new value and enabling Japan to continuously achieve growth.
Support has been offered for the introduction of the Tenure-Tracking System to develop an environment to enable young researchers to concentrate on
research and take up stable posts. In addition, collaborating with companies and establishing a consortium with multiple universities, the government is to
implement the Project for Building of Consortium for the Development of Human Resources in Science and Technology to promote the securement of
stable employment for researchers, career development, and the diversification of career paths.
The government commenced the Excellent Researcher Project to develop an environment to enable young researchers to engage in research stably and
independently and to create new career paths to support their positive activities in public, industrial and academic research institutes nationwide. (Fig. 3-1)
As for the development of human resources who can play active roles in various fields, in response to the situation where the success of doctoral degree
recipients is insufficiently promoted in Japan, the government is carrying out the Post-Doctoral Career Development Project and is making efforts to
promote the diversification of the career paths of doctoral degree recipients. The government is also providing support for universities that are endeavoring
to develop practical human resources who will become entrepreneurs or lead innovation, collaborating with private companies and overseas institutions.
(Fig. 3-2)

Whole picture of the system

In Japan, the percentage of doctoral degree recipients among
company researchers is lower than in other countries.

Source: Prepared by MEXT based on the “Survey of Research and Development” (MIC) (for
Japan), the “SESTAT” (NSF) (for the United States), and the “OECD Science,
Technology, and R&D Statistics” (for other countries)

[Fig. 3-1] Excellent Researcher System (extract)

[Fig. 3-2] Percentage of companies hiring doctoral degree recipients
(comparison among countries)
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 As for the development of human resources who will be responsible for the next generation, in order to increase the number of children interested in science and
mathematics and develop those abilities, the government integrally supports the environment development and implementation of scientific activities mainly by
junior high school and high school students, such as through designating Super Science High Schools and holding science and technology contests. (Fig. 3-3)
 In order to proceed with efforts for the strategic development of human resources in science and technology through collaboration between industry, academia, and
government, in March 2015, the government established and released the Strategy for Developing of Human Resources in Science and Technology, which
summarizes the three directions and 10 priorities on which the government should focus and make progress by the end of FY2020. And in order to make efforts
for the qualitative enhancement and quantitative securement of human resources in science and technology through collaboration between industry, academia, and
government, the government established the Industry-Academia-Government Round-Table Council on Fostering Human Resources in Science and Technology in
which concrete measures have been discussed. (Fig. 3-4)
[Fig. 3-4] The three directions and 10 priorities
of the Strategy for Development of Human
Resources in Science and Technology
[Fig. 3-3] Science Koshien

Three directions and 10 priorities
(Excerpts from the Strategy for Development of Human Resources in Science and Technology)
[Direction of the Strategy: 1] Strengthening educational research functions at higher education phases
Priority 1. Strengthening the system for the development of human resources who will become professionals and
leaders in science and technology
Based on commitments by industry, construct a vocational education system at the level of higher education through practical problem solving
education methods, and strengthen these functions drastically to develop professionals in science and technology. In order to develop leaders
who will play active roles globally across industry, academia, and government, promote the strengthening and fundamental reform of education
for doctoral courses such as by gathering top-class domestic and overseas teachers from industry, academia and government and constructing
systematic education beyond the frames of specialized fields.

Priority 2. Promoting the globalization of the functions of educational institutions
Promote the globalization of the educational functions of universities and other institutions, and develop human resources in science and
technology who can discover and solve issues on a global scale. Promote the establishment of study abroad programs and credit-transfer with
overseas universities for curricula in the fields of science and technology.

Priority 3. Creating continuous and progressive innovation by collaborating with local companies
Priority 4. Develop human resources in science and technology through the development and reorganization of
education and research organizations at national universities

Photo: The champion team at the Science Koshien (Kaiyo Academy)

[Direction of the Strategy: 2] Providing children with experience and young people, women and adults with growth
opportunities
Priority 5. Cultivating creativity, inquiring minds, independence, and a spirit of entrepreneurship in primary and
secondary education
In order to promote proactive and collaborative learning (Active Learning), systematically promote efforts to develop educational conditions
and an environment for observation and experimentation and to discover and develop students who have motivation and ability by collaborating
with universities.

Priority 6. Developing the venture spirit in students and young researchers
Promote the development and implementation of programs for the development of human resources at universities to acquire the venture spirit
and the mind of an entrepreneur, and develop human resources who are willing to be involved in the venture industry starting in universities or
who will start new businesses.

Priority 7. Promoting the advancement of women in the fields of science and technology
Priority 8. Promoting the success of young researchers
Priority 9. Promoting the acquisition of knowledge and technologies in various advanced fields by industrial human
resources - Promoting retraining for adults [Direction of the Strategy: 3] Dialogue and collaboration between industry, academia, and government
Priority 10. Establishing the Industry-Academia-Government Round-Table Council on Fostering Human Resources
in Science and Technology (tentative name)
Photo: The junior champion team at the Science Koshien
(Team representing Toyama Prefecture)

In order to strategically develop human resources in science and technology who play active roles especially in industry, establish the IndustryAcademia-Government Round Table Council on Fostering Human Resources in Science and Technology (tentative name) in which industry,
academia, and government will share information and knowledge related to human resources in science and technology, and collaborate in
matters such as support in fields where expectations for the development of human resources are high.
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2. Promotion of Women’s Participation in Manufacturing






Promoting activities of women researchers in order to bring out their ability is extremely important for the recovery and revitalization of the Japanese
economy and society and for achieving a gender-equal society.
The percentage of women researchers in Japan is increasing year by year but still remains at a low level compared with other advanced countries. (Fig.
3-5 and Fig. 3-6) The Fourth Basic Plan for Gender Equality sets an outcome objective of raising the percentage of women among hired researchers to
30% in the natural science field as a whole by 2020.
For supporting women researchers, the government commenced the Initiative for the Realization of Diversity of Research Environments to intensively
offer support to universities and other institutions that promote the balancing of the research activities and family lives of researchers such as the
responsibilities of child bearing, child rearing, and providing care to elderly family members and that increase the ability of women researchers to
conduct research in an integrated manner. Furthermore, efforts are being made to create models of collaboration between universities and local
communities to develop a child-rearing environment helpful for the both parties, and means for disseminating such models are being discussed.
As for assistance for women in scientific fields, the Japan Science and Technology Agency provides a program encouraging female lower and upper
secondary school students to take science courses by providing them with opportunities to interact with prominent women researchers and university
students in scientific fields, offering them lab classes, and having them attend lectures, thereby increasing their interest in scientific fields and helping
them choose their path (Fig. 3-7)

Source: Prepared by MEXT based on the “Survey of Research and Development” (MIC)

[Fig. 3-5] Ratio of women researchers to the total
number of researchers in Japan

Source: “Report on Survey of Research and Development” (MIC)
(Japan: as of 2015)
“Main Science and Technology Indicators” (OECD)
(U.K., Germany and France: as of 2013; ROK: as of 2014)
“Science and Engineering Indicators 2014” (NSF) (U.S.: as of
2010)

[Fig. 3-6] Percentage of women researchers
in Japan and other countries

[Fig. 3-7] Experience-oriented practical
class titled “Let's prepare medicine”
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3. Fostering of Global Human Resources who will Lead Economic Growth





In order to foster manufacturing human resources who will play leading roles in the globalized society, it is important to strengthen international
competitiveness of university education in the engineering field and other fields, and encourage students to study abroad or provide opportunities to
acquire practical experience through internships in foreign countries, thereby cultivating Japanese people’s capability to do business internationally.
In the framework of the Top Global University Project for the purpose of making Japan’s higher education more internationally acceptable and
competitive, support is offered intensively to universities that are making thorough efforts for internationalization through structural reform and
collaboration with excellent foreign universities.
Support is also offered to universities that endeavor to cultivate students’ ability required as global human resources, such as through well-developed
English education and internship programs.
The government also offers support to universities that facilitate high quality exchanges among universities in strategically significant countries and
regions, by steps such as carrying out double degree programs with foreign institutions of higher education in the engineering field.

4. Characteristic Initiatives at Each Type of School


Universities (engineering schools) are to implement practical engineering education in collaboration with industry including experiential classes and
seminars featuring group work and the development of human resources in science and technology in response to globalization by means such as
programs for engineering English and exchange programs in collaboration with overseas universities. Additionally, in order to develop highly-skilled
professionals, deliberations are underway for the creation of new institutional systems of practical vocational education at the higher education
institutions in the Special Committee set up by Central Council for Education.

[Efforts at universities - Muroran Institute of Technology -]
Muroran Institute of Technology, which was adopted under the FY2015 Regional Revitalization Promotion Project by Local (Intellectual) Base Universities,
has been promoting the project to promote revitalization of Hokkaido with the participation of 11 schools, i.e., four universities (Muroran Institute of
Technology; Kitami Institute of Technology; Chitose Institute of Science and Technology; and Hokkaido University
of Science), four colleges of technology (National Institute of Technology, Tomakomai College; National Institute of
Technology, Kushiro College; National Institute of Technology, Asahikawa College; and National Institute of
Technology, Hakodate College), and other universities adopted under the Project by Local (Intellectual) Base
Universities (Otaru University of Commerce; Sapporo City University; and Wakkanai Hokusei Gakuen University),
under an ‘All-Hokkaido system’ in cooperation with the prefecture and eight cities in Hokkaido, and 21 organizations
of research institutes, economic associations and private companies, etc.
Under this project, the university has created an education system for fostering human resources with higher
perspectives incorporating such subjects as business administration, technology management and system engineering,
and has commenced a class in collaboration with the public, industrial, academia and financial sectors, to learn about the
history, culture and characteristics, etc. of Hokkaido. In this manner, the university is carrying out reform of curricula to
foster students’ community-oriented mindset. Additionally, the university is endeavoring to build a continuing
education system for adults, expanding education efforts beyond university students.

Photo: Techno cafe opened for
facilitating exchanges with local
people through manufacturing
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Colleges of technology are strengthening efforts to introduce model core curricula for the securement of the quality of education and to
implement specialized education in English in order to develop engineers who can play active roles in globalized society, while promoting
the provision of technical consultations closely connected with local communities and industry-academia collaboration such as joint
research. National colleges of technology are endeavoring to reorganize courses in response to the needs of regions and industry, carrying
out initiatives for developing robotics engineers and human resources specialized in information security, etc.

[Efforts at colleges of technology - Competition of Ideas – Robot Contest of the National Colleges of Technology]
The Competition of Ideas - Robot Contest of the National Colleges of Technology - is an educational
event in which students of colleges of technology nationwide create teams, under annually changing
rules, and experience manufacturing through making designs by themselves based on their original
ideas and materializing them to build robots.
The theme of the 28th contest in FY2015 was “輪花繚乱 (Wakka ryōran)” (rings of flowers in full
bloom) and ring toss matches by robots were conducted. Participants were divided into two teams, red
team and blue team. Nine poles of different diameters and heights were set on the field, and each match
was timed for successfully tossing rings onto all those poles or the scores obtained depending on the
number of rings successfully tossed onto poles within three minutes.
On Sunday, November 22, the final tournament among 25 winners of regional preliminaries nationwide
was held at the Ryogoku Kokugikan. Participating robots included the one that tossed multiple rings at
one time, the one that tossed a big ring over 4 meters to cover multiple poles, and the one that moved
around the field freely with wheels moving in all directions. Approximately 4,000 audiences cheered on
the heated competition among students of colleges of technology who had devoted themselves to
winning the contest and their highly original robots incorporating the advanced technology they had
learned at school.
In this tournament, the team “Yamato” of the National Institute of Technology, Nara College became
the champion for the first time and was also awarded the grand prize, which is granted to a team that
has realized the best idea.




Scene from the competition: A team
seeking a large score at one time by
tossing a big ring over 4 meters

Among specialized upper secondary schools, Super Professional High Schools (SPH) have been designated as specialized upper secondary
schools that make advanced efforts and also conduct survey research, aiming to develop professionals who respond to changes in society
and trends in industries, master advanced knowledge and skills, and can play active roles in the front ranks of society. Specialized upper
secondary schools are also carrying out practical learning activities through collaboration and exchanges with local communities and
industries.
Specialized training colleges have carried out activities to develop and demonstrate education programs friendly to working people and
other adults in collaboration with the industry and in response to the needs for human resources of the business and local communities.
The Minister of Education, Culture, Sports, Science and Technology certifies Vocational and Professional Post-Secondary Courses that
provide practical vocational training in close collaboration with companies in education programs at specialized training colleges.
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[Efforts at specialized upper secondary schools - Okayama Prefectural Mizushima Industrial High School -]
Okayama Prefectural Mizushima Industrial High School has five courses which build up a cooperative system while taking advantage of their
respective specialties and jointly engage in one project (MECIA project (the project title consists of the initial letters of all five courses
(Machinery Course (M), Electrical Course (E), Chemistry Course (C), Information Technology Course (I), and Architecture Course (A)).
The project built a one-man light aircraft (Aero MECIA) made mostly of carbon fiber and powered by three types of environmentally-friendly
energy (solar energy, lithium-ion batteries and hydrogen fuel cells). Even after the rollout ceremony in May 2013, improvements have been
made for flying the aircraft.
After repeating improvements, such as reform of wings,
adjustment of controllers and arrangements of tires and safety
wheels, the school obtained permission to fly the aircraft on the
runway up to a height of three meters, and tried out jump flights
four times in September 2015. Each time, the aircraft succeeded in
flying by itself at the height of two meters for a distance of about
100 meters.
Photo: Adjusting positions to attach propellers
Photo: Aero MECIA succeeding in a jump flight
In October 2015, a flight ceremony was held at the Kasaoka Fureai
(Okayama Prefectural Mizushima Industrial High School)
(Okayama Prefectural Mizushima Industrial High School)
Airport by inviting guests from companies that had offered cooperation
in research and development of the aircraft and the Board of Education of Okayama Prefecture, as well as newspersons.

[Efforts at specialized training colleges - Nagoya Kougakuin College -]
Nagoya Kougakuin College was commissioned by MEXT to carry out a “Project for Strategically
Promoting Development of Core Specialists in the Growth Field” and has been developing and
demonstrating education programs for fostering human resources who can respond to rapid changes
in vehicle embedded systems that are becoming more and more complicated and sophisticated due
to the advancement of IT and electronic control technologies.
In FY2015, the college developed an embedded integration system and prepared educational
materials for practices on image recognition, analysis and processing. In Aichi, where automobilerelated industries are concentrated, the college did a demonstration of its education program by the
use of the educational Lego Mindstorm to have the machines recognize lines with a camera and
control them to run on a lane.
The college intends to reflect the demonstration results in its educational materials and use them for
lecture courses targeting working people and other adults.
Photo: A demonstration lecture on embedded systems (Nagoya Kougakuin College)
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Section 2 Enhancement of Japan’s Educational and Cultural Capacity to Foster Manufacturing Human Resources
1. Enhancement of Science and Mathematics Education to Raise Interest and Culture in Manufacturing




Education on manufacturing is to be provided mainly in related school subjects, such as science, arts and crafts, and domestic science
classes at elementary schools, science, fine art, and home economics and technology classes at junior high schools, and art and
domestic science classes at high schools.
The current Courses of Study increased the number of science classes and the content thereof so as to secure sufficient time for
observations, experiments and nature experience.
In order to steadily implement the current Courses of Study, which prioritize observations and experiments, comprehensive human
resource and material support is being offered, such as the deployment of assistants for scientific observations and experiments and the
improvement of related science education facilities under the Science Education Promotion Act.

2. Enhancement of Career and Vocational Education






The report by the Central Council for Education, “Future Policy on Career and Vocational Education in School Education,”
recommends the re-evaluation of the significance of practical vocational education for the formation and independent development of a
sense of values, including views on work and employment, through cultivating students’ ability and positive attitudes as a means to
promote career education systematically from early childhood education to higher education.
Internship is promoted from the elementary and secondary education stage as a part of career education and efforts are made to develop
a system to assist students’ social and vocational independence at the higher education stage. Furthermore, collaborative efforts
between educational institutions such as vocational colleges and the industry are promoted for fostering core specialists in the growth
field.
The Minister of Education, Culture, Sports, Science and Technology approves practical and professional programs by universities, etc.
with the aim of expanding opportunities for adults to enhance their vocational ability as Brush up Programs for Professionals.

3. Lifelong Education for Deepening People’s Understanding of Manufacturing




In order to deepen the understanding of ordinary citizens and young people in terms of both the fun and importance of manufacturing,
the National Museum of Emerging Science and Innovation (Miraikan) has been carrying out activities to consider the relationship
between advanced scientific technology and the society together with visitors and trying to provide opportunities for researchers and
the public to communicate by holding various exhibitions and events.
Additionally, public educational facilities including community centers and museums have been holding workshops in which parents,
children, and the elderly make something together and have been conducting activities to support learning as efforts to enhance
children’s interest in manufacturing and to breathe life into local communities.
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[Hand down the history of Yakumo, Hokkaido, the birthplace of carved wooden bears - Yakumo-cho
Community Center, Futami-gun, Hokkaido]
The Yakumo-cho Community Center (Yakumo-cho, Futami-gun, Hokkaido) holds approximately 20 lifelong
education courses in diverse fields, such as painting, English conversation, study on Yakumo-cho, and PC
operations. One of them is a woodcarving course.
Tokugawa Yoshichika, the 19th head of Owari Tokugawa Family, recommended woodcarving for improving lives
of farmers in Yakumo, which is the very beginning of the traditional carved wooden bears of the town. In order to
hand down the history of Yakumo as the birthplace of carved wooden bears, a specialty of Hokkaido, the
woodcarving course was commenced in FY1971 for the purpose of fostering carved wooden bear creators and has a
history of 34 years with a 10-year break in the middle.
Using various types of cutting knives such as carving knives, chisels, hand axes and saws, beginners start with
groveling bears and those with experience try making more difficult growling bears or original ones. Under the
instruction of lecturers, participants make one or two carved wooden bears by attending around 40 classes a year.
Some of them with two or more years of experience completed unique original works, such as a large one over
30cm in height or a sitting bear, while observing tradition. Some have continued to attend the course for several
years and the course is also expected to contribute to handing down traditional technologies.

4. Transmission of Traditional Manufacturing Technologies, etc. to Future Generations





Industrial arts and other excellent skills are designated as important intangible cultural properties. Individuals and bodies that have attained such high
skills are certified as an individual or a group skill holder.
In order to hand down excellent skills to future generations, records of important intangible cultural properties are prepared and such properties are
publicly disclosed. At the same time, support is offered to training sessions, lectures and practical skill guidance by individual and group skill holders.
Traditional techniques or skills indispensable for preserving cultural properties that need to be protected are selected as traditional conservation
techniques and individual and group holders of such techniques are certified.
In order to protect selected traditional conservation techniques, support is offered to individual and group technique holders regarding their projects for
improving techniques and fostering successors.

[A project to demonstrate selected conservation techniques in FY 2015 - Japanese Techniques Experience Fair, Agency for Cultural Affairs -]
At the Japanese Techniques Experience Fair, Agency for Cultural Affairs (a project to demonstrate selected
conservation techniques in FY 2015), the 31 selected groups including an NPO, the Japanese Traditional
Construction Techniques Conservation Society, opened booths featuring panels introducing the groups’ activities
and manufacturing processes of materials, etc., display materials and tools used for traditional repair work, and
prepared hands-on experience counters for roofing or creating original chopsticks, bamboo hand brooms and coasters
with traditional patterns, etc.
Many visitors of the Fair stopped over at exhibitions, demonstrations and hands-on experience counters of those
selected groups. In particular, hands-on experience counters were popular among children and they earnestly learned
and made goods.
Photo: Making original chopsticks (Japanese Traditional
Construction Techniques Conservation Society)
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Section 3 Promotion of Research and Development for Achieving a Productivity Revolution
1. Research and Development of Manufacturing Infrastructure Technology








In order to further strengthen manufacturing in Japan and at the same time create new industrial infrastructure, it is important to promote research
and development on the world’s highest level manufacturing technologies. Through research and development of the most advanced measurement
and analysis techniques and equipment and development and sharing of large-scale R&D infrastructure, research and development is to be promoted
in the fundamental fields where large spillover effects common to many industries are expected to arise.
As advanced measurement and analysis techniques are indispensable for the progress of science and technology, research and development
infrastructure therefor should be strengthened by promoting industry-academia collaboration.
Shared use of the large-scale synchrotron radiation facility (SPring-8), the X-ray free electron laser facility (SACLA), and the large-scale proton
accelerator facility (J-PARC) is being promoted to support research and development in the manufacturing industries by utilizing photonic and
quantum science and technology.
Making the most of the supercomputer “K Computer,” which has the world’s top computational performance, breakthrough outcomes contributing
to the strengthening of industrial competitiveness, such as innovation in manufacturing are expected to be achieved.
As for post-K development, a project was launched in FY2014 to develop the world’s top supercomputer and applications that contribute to
resolving issues collaboratively (FLAGSHIP 2020 Project) with a target date set by the government for 2020.
A research and development base centered on AI should be newly built to carry out R&D activities together with MIC and METI, thereby aiming to
contribute to creating innovation in multiple application fields where specific social and economic value would be created.

Photo: SPring-8 and SACLA

Photo: C band accelerating tube that accelerates
electrons to close to the speed of light

Photo: The supercomputer “K Computer” (Kobe-shi, Hyogo)
Information provided by RIKEN

Pictures: Comparison of simulations of air flow configurations around
a vehicle by a conventional supercomputer (left) and by the K
Computer (right); The K computer can show even fine vortexes that
affect the resistance of air by minutely dividing the space with its
superior computational performance.
Information provided by RIKEN; Cooperation offered by Honda
Motor Co., Ltd. and Hokkaido University
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As for nanotechnology and materials science and technology, the development of technology from fundamental and leading research for
commercialization has been promoted strategically. Various research and development activities have been conducted including
fundamental research and development to create new substances and materials and research and development for superalloys, fluorescent
materials for white LED lighting, and next-generation solar battery materials to solve problems common to all humans such as issues
surrounding the environment, energy, and resources.

[Sharing research infrastructure and making the infrastructure into a platform]
As a project to promote the sharing of advanced research facilities and equipment that research institutions (including universities and incorporated
administrative agencies) co-own with a broad range of users from industry, academia, and government, MEXT has implemented a project to form a shared
platform of advanced research infrastructure, in response to the various needs of users, and also has implemented the Nanotechnology Platform project in the
nanotechnology field, which depends heavily on research devices.
Project to form a platform of advanced research infrastructure to share
The Instrument and Research Technology Center, Nagoya Institute of Technology, one of the adopted organizations, has contributed to increasing the
sophistication of material development in a wide sphere from metal and semiconductors to soft materials by providing for shared use its X-ray Photoelectron
Spectroscopy (XPS), field-emission Scanning Electron Microscope (FE-SEM), field-emission Electron Probe Micro Analyzer (FE-EPMA), Matrix Assisted
Laser Desorption/Ionization MS (MALDI-MS), and other surface analyzers (Fig.1). The Center offers support for around 100 issues a year mainly in the
Chubu region to assist the commercialization of various products and analysis of machine breakdowns.
One of the examples of successful shared use is the development of an adhesive to be used for smartphones and tablet terminals. The representative structure
of a smartphone is as shown in Fig. 2, and pressure-sensitive adhesive (PSA) is used for assembling each component. PSA requires not only adhesive strength
but also multiple functions including transparency and durability. Adhesive generally consists of flexible base polymer and a small amount of hard tackifier,
and multiscale analysis that designs the macro feature of the adhesive from a nanoscale structure (Fig. 3) is indispensable for achieving multiple functions.
In this project, multiscale analysis is contributing to strengthening industrial competitiveness as an indispensable factor in introducing a design policy of
macro material development from nanoscale surface analysis to commercializing products and analyzing machine breakdowns.

Multiscale analysis
Adhesive design policy determined

Macro

Adhesive material design
Creation of adhesive science models
(deformation and viscous elasticity)
Fig. 2 Structure of a smartphone

図１ 共用表面分析装
置群

Phase separation
behavior
Analysis of viscous elasticity
and segregation behavior
Nano
Molecular structure of adhesive
Fig. 3 Macro material design based on nanoscale materials analysis

Fig. 1 A group of surface analyzers for shared use
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2. Promotion of Research and Development Based on Collaboration between the Government, Industry and Academia



The establishment of effective cooperative relationships between universities that are knowledge hubs and companies contributes to the streamlining of
manufacturing in Japan and increases in added value. Activities conducted in collaboration between the government, industry and academia have shown
upward trends since 2010. (Fig. 3-8)
As for joint research between industry and universities, in order to develop human resources who will become entrepreneurs and create innovation, and
based on the fact that there are fewer bases for collaboration between industry and universities compared with foreign countries, support for young
researchers and graduate students in collaboration with private companies or overseas institutions for the creation of ventures originating in universities
(Program for Creating Start-ups from Advanced Research and Technology) (Fig. 3-9) and the development of advanced human resources that study
entrepreneurship and business creation (Enhancing Development of Global Entrepreneur Program) have been implemented.
[Fig. 3-8] Activities conducted in collaboration between
the government, industry and academia

* Data are for public and private universities (including junior colleges), public and private colleges
of technology, and interuniversity research institutes.
* As amounts of less than a million yen are rounded off, the total does not always match the sum of
the amounts for each school category.
* Part of the line graph is dotted, as the method used to tabulate the number of cases in which patent
rights have been exercised was altered in FY 2012.
(Reference) http://www.mext.go.jp/a_menu/shinkou/sangaku/1365479.htm
Source: “Status of Partnerships between Industry and Universities, etc. in FY2014” (MEXT)

[Fig. 3-9] Accumulated total number of university ventures

* The data up to FY2009 are based on surveys by the National Institute of Science and Technology
(MEXT), while the data thereafter are surveyed for this report. Therefore, the part of the line graph
for FY2010 onward is dotted.
* The data up to FY2009 are compiled based on answers to the survey question on the year of
establishment targeting university ventures that were in operation at that time and whose locations
were clarified. The data for university ventures that were found to have been established earlier in
a survey for each fiscal year are added retrospectively in relevant fiscal years. The data for FY2010
onward are compiled based only on the number of university ventures of responding universities
established in the relevant fiscal year.
* The year of establishment is from April of the relevant year to March of the following year.
Ventures whose month of establishment is not known are supposed to have been established in or
after April of the relevant year.
* Nine ventures that have been established up to FY2009 but whose years of establishment are not
known are excluded.
Source: “Status of Partnerships between Industry and Universities, etc. in FY2014” (MEXT)
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As the promotion of science and technology in various regions can contribute to vitalizing local industry and improving the quality of life for local
residents, it is necessary to actively drive such promotion. MEXT, METI, Ministry of Agriculture, Forestry and Fisheries (MAFF), and MIC jointly
select Regional Innovation Strategy Promotion Regions for superior initiatives conducted through collaboration between regional industry, academia,
government, and financial institutions toward the creation of regional innovation.
MEXT implements Regional Innovation Strategy Support Programs, which support efforts focusing on the concentration of researchers, the formation
of intellectual assets, and the development of human resources in regions where MEXT’s assistance is expected to contribute greatly to the realization
of regional innovation strategies. (Fig. 3-10)
In collaboration with the Japan Science and Technology Agency, MEXT also implements the Matching Planner Program, which assists discerning
personnel who can properly match technology seeds in universities, etc. nationwide and corporate needs in order to lead them in commencing joint
research and achieving commercialization.
[Fig. 3-10] Regions receiving support through Regional Innovation Strategy Support Programs
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[Industry-government-academia collaboration taking advantage of ultraprecision technologies, the strengths of the
industry of Nagano Prefecture - creation of innovation based on synergetic effects of research-seeds-oriented and marketneeds-oriented collaboration - Regional Innovation Strategy Support Programs]
The program, Nagano Super Module Supply Hub for Next-Generation Industries (the greater Nagano Prefecture), which is
adopted as a Regional Innovation Strategy Support Program, aims to build a super module supply hub, which will be the core of
the next-generation industries, by integrating ultraprecision technologies, the strengths of the industry of Nagano Prefecture, and
material technology seeds of universities, etc. with the embodiment promotion system to respond to the needs of the market in
fields such as medical practice. Through this program, human resources engaging in medical-engineering collaboration are being
fostered and various types of medical equipment in response to the needs of the medical field as shown below are being
developed and commercialized. At the same time, a cluster of internationally competitive medical equipment industries is being
created through active marketing activities overseas concerning superior technologies held by local companies and efforts to
build networks with foreign universities and research institutes.
As mentioned above, Regional Innovation Strategy Support Programs contribute to the establishment of innovation regional
ecosystems and will continue to strengthen industrial competitiveness and create new businesses and employment through
regional innovation in the future.

Photos
Right: IV note, an emergency set for integrally administering transfusions and drugs
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Left: SED-1, an otolaryngological automatic endoscope sterilizer

61

