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Choose one of the following six themes, and write your essay according to the
"Electronic File Preparation and Submission Guidelines for Essay and

Presentation materials".




[7—~1 (Theme 1)
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Two typical approaches for implementing management plans are the Balanced
Scorecard (BSC) and Hoshin Kanri (policy deployment). Compare the structures of
these two methods in a diagram. Also, discuss the challenges involved in implementing

each method.
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Refer to the Japan Energy Database (https:/energy-sustainability.jp), and answer

the following questions.

(1) Quantitatively calculate the change in CO2 emissions when 80% electric vehicles

are introduced in Japan, compared to the current situation.

(2) In the above problem, determine quantitatively the change in CO2 emissions in
Tokyo and Miyagi Prefecture compared to the current situation. Next, explain in

detail the impact of the power generation configuration on CO2 emissions.

(3) Explain the meaning of the "hard-to-abate sector," and show the relevant part in

detail using an energy flow diagram of Japan.
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With the increasing of distributed power sources, such as photovoltaic and wind power
generation, the issue of irregular and sudden voltage fluctuations in electric power
systems has become more prominent. Historically, on-load tap changers (OLTCs) have
regulated the voltage in electric power systems. However, handling irregular and
sudden voltage fluctuations is challenging because of their step-like control and time-
consuming process.

In recent years, therefore, Static var compensators (SVCs) and so on, which enable
high-speed and continuous voltage control using power electronics technology, have
been put into practical use.

Discuss the following questions as quantitatively as possible. You may use figures and

tables as necessary. A list of references should be provided at the end of the essay.
(1) Explain the voltage regulation principle by reactive power compensation.
(2) To further increase the distributed power sources in the future, the power system

stabilization will become more and more important. Survey a power system

stabilization technique newer than SVC, and explain its principle.
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In recent years, so-called artificial intelligence Al, which can replace human

intellectual tasks, is being realized.

(1) TItis said that there have been three previous booms with respect to Al. Describe
the characteristics of the first and second Al booms, and why and how each boom
ended. Also, describe the characteristics of the current third AI boom in

comparison with the first and second Al booms.

(2) Compare the cognitive abilities possessed by humans and the intellectual abilities

realized by current Al technologies and describe the characteristics of each.

(3) List at least two problems that must be solved in order for AI technology to be
widely accepted by society in the future and state your thoughts on these

problems.
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In recent years, there has been an increasing number of studies on the practical
application of digital textbooks. However, digital textbooks have not yet been widely
used, since there are still many aspects of their learning effects that have not yet been
clarified. For this reason, a combination of paper and digital textbooks has been
recommended.

Discuss the following questions. You may use figures, and tables as necessary. A list of

references should be provided at the end of the essay.

(1) Explain the operating principles and optical characteristics of liquid crystal
displays (LCDs), organic light emitting diode (OLED) displays, and electronic

paper displays (e-Paper), which are now widely used.

(2) Discuss the issues in the application of display devices to digital textbooks in terms
of learning effects, effects on the body, recognition, display mode (emissive display
and reflective display), and describe what issues each display system (LCD, OLED,
e-Paper) has. Also, discuss what characteristics of the display should be realized
for digital textbooks.
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Tushman, M. L., & Anderson, P. (1986). Technological discontinuities and

organizational environments, Administrative Science Quarterly, 31(3), 439-465.
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*Edward B Roberts (1991) Entrepreneurs in High Technology-Lessons from MIT
and Beyond, Oxford University Press.

*David V. Gibson and Everett M. Rogers (1994) R&D Collaboration on Trial,

Harvard Business School Press.

Identify a well-known piece of literature that compares two different industrial
clusters, and answer the following questions:

Which literature did you select?

Which industrial clusters are being discussed in the literature?

What are the characteristics of the technologies and products in these two clusters?

Compare the origins of the two clusters.

(2) Review the following paper and respond to the subsequent questions:

1)
2)
3)

Tushman, M. L., & Anderson, P. (1986). Technological discontinuities and
organizational environments, Administrative Science Quarterly, 31(3), 439-465.
Summarize the arguments presented in this paper in three key points.
Provide your criticisms of this paper.
Explain your understanding of the concept of 'technological discontinuity' as used

in this paper.



(3) Discuss the response required of industrial clusters in the face of technological
discontinuities. Reference the literature on this topic as well as the following
works:

Edward B Roberts (1991). Entrepreneurs in High Technology - Lessons from MIT
and Beyond, Oxford University Press.
David V. Gibson and Everett M. Rogers (1994). R&D Collaboration on Trial,

Harvard Business School Press.



