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Gear Up for the
Greener Future

+ + +

As technology, including
generative Al, evolves and spreads
rapidly, the importance of Green
Transformation (GX) in achieving a
sustainable, greener society
continues to grow. In response,
Sophia University will establish
the Department of Digital Green
Technology in April 2027 within the

Faculty of Science and Technology.

This new department aims to
nurture next-generation innovators
who will lead GX and tackle global
challenges. The curriculum,
delivered entirely in English,
equips students with cutting-edge
engineering skills based on data

science and digital technologies.

By collaborating with peers from
diverse backgrounds worldwide,
students will gain the knowledge
and expertise needed to drive
meaningful change for the future

of our planet.

Global

lssues

Why DG-I-BCh now?

Global challenges such as climate change, energy shortages, and resource depletion
are becoming increasingly serious, and we have entered an era in which no single
country or field can solve them alone. To advance GX, the transformation toward a
decarbonized society, the power of DX - transforming society and industry through
the use of data - is indispensable. At the same time, global demand for GX talent is
rising rapidly, while the shortage of DX talent is becoming increasingly severe. This is
precisely why DGTech is needed today: to cultivate leaders who can connect digital
technologies with green technologies, possess strong technical expertise, collaborate
with people from diverse cultures and perspectives, and powerfully drive

problem-solving in the international community.

DXXGX Innovators the World Needs

Today's complex social challenges cannot be solved by a single country or a single
field of expertise alone. That is why the world needs professionals who combine
advanced expertise in DX and GX with the leadership to connect countries,
industries, and organizations, driving collaborative solutions to global challenges. At
DGTech, we cultivate DXXGX innovators who understand both technology and

society and are prepared to lead the transition toward a sustainable future.

*1 Source: LinkedIn, 2024 Global Climate Talent Stocktake Report
*2 Source: Ministry of Economy, Trade and Industry (METI), Survey on IT Human Resource Supply and Demand (2019)
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T h e G A d U ate DGTech cultivates six core capabilities
We Aim to Develop

DGTech cultivates six core capabilities for solving complex challenges from multiple perspectives.

oflnll

Logical Analytical
Skills

The ability to logically analyze societal
challenges, including environmental
issues, based on foundational knowledge
in the humanities, social sciences, and
natural sciences, as well as an integrated
understanding of these fields.

Exploratory Skills for
New Possibilities

The ability to identify and solve
problems using data-driven approaches,
while also exploring the potential for
societal transformation through
advancements in environmental science
and technology.

Insightful
Interpretation Skills

The ability to identify key
characteristics from diverse data
generated by natural phenomena and
human activities, and to derive insights
into their meaning and essence.

Conceptual Problem-
Solving Skills

The ability to draw on knowledge
gained through learning and experience
to independently identify issues and
design solutions aimed at achieving a
sustainable society.

Message from the Chair

Tomoharu Shibuya

&]

Practical
Application Skills

The ability to acquire foundational
knowledge in environmental science and
technology that contributes to the
development of a sustainable society,
and to apply this knowledge to solving
real- world problems.

Leadership for
Transformation

The ability to lead societal change by
applying science and technology
through entrepreneurship or social
initiatives, with a deep understanding
of what a sustainable society entails.

Chair, Department of Digital Green Technology

My areas of expertise are information security and information and communication engineering. In a society where
DX and GX are advancing rapidly, technologies that ensure the secure circulation of data and prevent the
unauthorized use of systems are indispensable. At DGTech, students will study security technologies that support
the safe and reliable use of data, grounded in advanced mathematics. We welcome students who are interested in
the depth of mathematics and information technology, and who wish to turn that interest into a force that supports
social trust and a sustainable future. Let us work together to take on the challenge of developing new technologies
that safeguard our digital society.
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At Graduation

AN

At Entry

Small-Class
Education

10 faculty members for 50 enrolled
students per year.

The Ability for
Lifelong Learning

Learning
Highlights

Integrate learning across
disciplines to become an

Major
(Specialized)
Courses

Develop expertise
in your major field

University-
wide
General
Education

independent,
lifelong learner

100%
English-Medium
Environment
All classes, exams, and thesis

supervision in English. 1 in 2
students are international.

Practice-Oriented
Learning

An integrated approach from problem
discovery to real-world solutions.

World-class,
English-medium

science and

engineering education
Language

Courses empowering
professionals to drive

real-world impact.

Build language
proficiency and
intercultural
understanding
in 22 languages

Interdisciplinary
Curriculum

Building interdisciplinary knowledge
through a broad range of
GX-related fields.

Advanced Digital
X

Green Education

Learning environmental technologies
built on data science and digital
innovation.

Project-Based
Learning

Building practical skills through
collaborative projects with
companies and the public

sectors.
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Curriculum F

eatures

Data-Driven

GX Leaders

Systems

GX Leaders

Materials &
Life Sciences

GX Leaders

Applied Chemistry and
Life' Sciences Cluster,

DX Mathematical
.. 1
Science Cluster,
Digital
Transformation

Informatics

Cluster

Data Science Cluster

Data Science Cluster comprises foundational and advanced
courses in statistics, along with a suite of courses in machine
learning/Al and their applications. In the statistics courses, the
aim is to quantify uncertainty, distinguish correlation from
causation, and build sound foundations for valid conclusions
and decision-making. By contrast, machine learning/Al
courses cultivate the ability to implement pattern discovery,
prediction, and optimization, thereby enabling the automation
and advancement of solutions to societal challenges.

Informatics Cluster

In this cluster, students learn not only core technologies that underpin the
real-world deployment of digital systems—such as databases and
information security—but also cutting-edge fields including quantum
information and quantum computing. At the same time, they
systematically master foundational subjects such as data structures and
algorithms and discrete mathematics. Through this coursework, students
develop the ability to design and operate secure, scalable information
infrastructures and to lead the resolution of societal challenges and the
creation of new value, while balancing reliability and efficiency.

@\ GX

Common Subject Green

Transformation

Cluster

Mathematical Science Cluster

In this cluster, students systematically acquire the mathematical
foundations that underpin study in data science, digital and information
technologies, applied chemistry, life sciences, physics, mechanical
engineering, and electrical and electronic engineering. By mastering the
fundamentals of linear algebra and calculus, they develop the ability to
represent data and analyze change; through abstract linear algebra and
multivariable calculus, they tackle the understanding of high-dimensional
structures as well as the optimization and modeling of complex systems.
This cluster cultivates the capacity to bridge theory and application.

Common Subject Cluster

In this cluster, students study Intellectual Property Rights, Law
and Ethics in Science and Technology, and International
Standardization. They cultivate the ability to appropriately protect
and leverage research outputs and ideas; to assess the legal and
ethical issues associated with data use and Al and ensure full
compliance; and to understand international standards and
engage in stakeholder coordination and rule-making. These
studies establish a practical foundation for promoting the
trustworthy and equitable real-world deployment of DX and GX.

Applied Chemistry and Life Sciences Cluster

In this cluster, students build data-science-grounded expertise
in materials science and biotechnology through lectures and
laboratory courses. Linking this with the digital skills cultivated
in the first and second years, they further develop their
research and development capabilities through a structured
curriculum from the third year onward. By integrating chemistry
and biology with data - a form of convergent knowledge - they
contribute to the creation of new technologies in the
environment, resources, and health fields.

Mechanical Engineering, Electrical and
Electronic Engineering, and Physics Cluster

In this cluster, students first acquire foundational knowledge in
thermodynamics and electromagnetism, along with systems analysis
(numerical analysis and optimization). Building on this, and grounded in
data science, they progress from fundamental physics to energy
management systems, cultivating the ability to design sustainable energy
operations; and apply systems analysis to robotics and autonomous driving,
developing strong capabilities in the integration of complex systems. In
addition, through the study of geographic information systems (GIS), they
practice evaluation and decision-making based on real-world data.

6 Course «+ | hree
Categories

|
[

Curriculum Framework

World-class, English-medium science and

engineering education empowering professionals to

Pillars

drive real-world impact.

The curriculum of this department is built on three core pillars that support students’ learning. The Applied Chemistry and Life Sciences Cluster
covers fundamental to advanced topics in materials and biosciences. The Mechanical Eng., Electrical and Electronic Eng., and Physics Cluster
provides the engineering knowledge and skills required to design and create complex systems. The Digital Technologies Cluster forms the
foundation of data science and DX, bridging and empowering both scientific domains. By choosing one of these clusters, students can deepen
their specialization while also combining studies from the other Clusters, enabling them to naturally develop a multidisciplinary perspective and a
broad, integrative view of science and technology.

First year Second Year Third Year Fourth Year

Materials & Life

Basic Chemistry
Basic Biology

Basic Chemistry &
Life Sciences Courses

Advanced Chemistry &

Sciences Cluster Life Sciences Courses

Data Science &
Informatics
Cluster

Basnc_ Basic Data Science Advanced Data Science Courses
Informatics Courses
Basic Digital/Informatics
Math Courses Courses Courses Based on

Systems
Cluster

Basic Physics

Basic Mechanical &
Electrical Engineering
Courses

Advanced Basic Mechanical &
Electrical Engineering Courses

International Standardization
Intellectual Property Rights

Three Specialized Course Clusters for Learning
Science and Technology Driven by Digital Innovation

Materials &
Life Sciences Cluster

In this course group, students will study batteries,
hydrogen technologies, CO, utilization, bio-based
materials, and related topics based on applied
chemistry and life sciences. By also making use of
digital technologies, students will take on the
challenge of developing new materials and
biotechnology that support GX, and contribute to
building a sustainable society.

Data Science &
Informatics Cluster

In this course group, students will study data
science and informatics from the fundamentals to
advanced applications. By using statistics, Al, and
big data analytics, students will work on
environmental data analysis, energy forecasting,
emissions visualization, optimization, and related
topics, deepening their understanding of the digital
foundations that support GX.

Systems Cluster

In this course group, students will study systems
that support energy conservation and the use of
renewable energy, based on mechanical
engineering, electrical and electronic engineering,
and physics. Through topics such as smart grids,
EVs, robotics, and control technologies, students will
take on the challenge of developing systems that
contribute to GX.
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4 Year Curriculum

This program aims to cultivate engineers who will help build a sustainable society by driving green transformation (GX)
through science and technology grounded in digital transformation.

With 10 faculty members for

Faculty Expertise

A team of 10 faculty members

50 enrolled students per year,
DGTech provides a small-class educational

environment with deep expertise.

Data Science &
Informatics Courses

Build a solid foundation for later study through
introductory data science courses and DX courses
including programming, along with fundamentals
in mathematics, physics, chemistry, and biology.

Broaden studies in data science and digital
technologies, then focus on either chemistry and
biology or mechanical engineering, electrical and
electronic engineering, and physics clusters as
preparation for advanced coursework, while
developing practical skills through laboratory work
and internships.

Students who have completed chemistry and
biology advance to materials and biological
science clusters, while those who have completed
mechanical engineering, electrical and electronic
engineering, and physics progress to
system-oriented clusters to deepen expertise in
their chosen field. Students also take advanced
GX courses built on a DX foundation to strengthen
their ability to contribute to new technologies.

Through graduation research, establish practical

research and development capability as an
engineer or researcher and cultivate the ability to
define and solve social problems. Further develop
global leadership through clusters of courses on
entrepreneurship, intellectual property, and
international standardization.

Department Core Courses Faculty of Science and Technology Common Subject Groupll Department Specialized Courses

STATISTICAL LEARNING
PROGRAMMING (PYTHON)

Faculty of Science and Technology Common Subject Group |

MATHEMATICS Al (LINEAR ALGEBRA)
MATHEMATICS B1 (BASIC CALCULUS)
MATHEMATICS C (BASIC STATISTICS)

BASIC CHEMISTRY
BASIC BIOLOGY
BASIC PHYSICS

Compulsory Courses: 12 credits

MATHEMATICS A2 (ABSTRACT LINEAR SPACE)

MATHEMATICS B2 (MULTIVARIABLE CALCULUS)

REGRESSION ANALYSIS

BAYESIAN STATISTICS

MACHINE LEARNING

ARTIFICIAL INTELLIGENCE

DATA STRUCTURES AND ALGORITHMS

QUANTUM COMPUTING

INFORMATION FLUENCY (C PROGRAMMING)

CHEMICAL ANALYSIS

INORGANIC AND ORGANIC STRUCTURAL CHEMISTRY

PHYSICAL CHEMISTRY

DATA DRIVEN ENVIRONMENTAL SCIENCE

INTRODUCTION TO MODELING OF NATURAL PHENOMENA

ENVIRONMENTAL BIOCHEMISTRY

BIOINFORMATICS [ ELECTROMAGNETISM

THERMODYNAMICS MATERIALS SCIENCE

ENERGY CONVERSION [ INDUSTRIAL DYNAMICS

APPLIED MATHEMATICS [ MATHEMATICAL OPTIMIZATION

FUNDAMENTALS OF SYSTEM ANALYSIS
[ STUDY ABROAD PROGRAM (UC DAVIS, UNC CHARLOTTE)

Compulsory Elective Courses: 12 credits-
Elective Courses: 18 credits

Up to 4 credits from other English-taught
Courses of Faculty of Science and
Technology can be included

Group A (Data Science & Informatics)
TIME SERIES ANALYSIS
NON-PARAMETRIC ANALYSIS

MULTIVARIATE ANALYSIS
NATURAL LANGUAGE PROCESSING

THEORY AND PRACTICE OF DEEP LEARNING

DATA VISUALIZATION
DATABASE

DISCRETE MATHEMATICS
QUANTUM INFORMATION THEORY

COMPUTER VISION: THEORY AND PRACTICE

INFORMATION SECURITY

INTRODUCTION TO QUANTUM MACHINE LEARNING

Group B (Applied Chemistry & Life Sciences)

CHEMICAL REACTIVITY: ENERGY AND INTERACTIONS
INORGANIC MATERIALS [7] ORGANIC MATERIALS
CHEMICAL AND MATERIALS INFORMATICS
ORGANIC AND NATURAL PRODUCT CHEMISTRY
APPLICATIONS OF DATABASES IN CHEMICAL DATA SCIENCE
BIOLOGICAL IMAGE ANALYSIS

BIOMATERIALS BIOMASS
MEDICINAL INFORMATICS

POLYMER CHEMISTRY

THEORETICAL CHEMISTRY
MOLECULAR SCIENCE
COMPUTATIONAL CHEMISTRY
BIOPOLYMERS

Group C (Mechanical Engineering & Electrical and Electronic Engineering)

INTRODUCTION TO ROBOTICS

AUTONOMOUS SYSTEM ENGINEERING

INTRODUCTION TO GEOGRAPHIC INFORMATION SYSTEM

ENERGY MANAGEMENT SYSTEMS
NETWORK SCIENCE

FUNDAMENTALS OF NETWORK SECURITY
SOCIAL NETWORK ANALYSIS

W INTELLECTUAL PROPERTY RIGHTS [ INTERNATIONAL STANDARDIZATION

[ LAW AND ETHICS IN TECHNOLOGY

Elective Courses: 30 credits
Credits from other English-taught Courses of Faculty of Science and Technology departments can be included

Department Core Courses

INTRODUCTION TO DIGITAL GREEN TECHNOLOGY

Il STUDIES IN CHRISTIAN HUMANISM
Il LIBERAL ARTS OF THE BODY

Il CRITICAL THINKING AND DISCUSSION

Il OVERVIEW OF DATA SCIENCE

B THINKING ABOUT ISSUES, PERSPECTIVES AND POSITIONALITY ~Language

Faculty of Science and Technology
Common Subject Group |

Provides the foundational knowledge essential to
studies in science and engineering—
mathematics, physics, chemistry, biology, and
related areas. As faculty-wide required courses,
they deepen understanding in a stepwise manner
and build a solid foundation that enables a
smooth progression to Science and Engineering
Common Courses I, Department Core Courses,
and Department specialized Courses. Functioning
as a shared platform, this coursework fosters at
an early stage the cross-disciplinary perspective
and learning orientation required in the field of
Digital Green Technology.

DIGITAL GREEN TECHNOLOGY EXPERIMENTS 1-2

PROJECT-BASED PRACTICUM
INTERNSHIP

I GENERAL STUDIES(ELECTIVE COURSES)

ACADEMIC WRITING1-2

ENTREPRENEURSHIP

SEMINAR 1-2
GRADUATION RESEARCH 1-2

M GENERAL STUDIES(COMPULSORY ELECTIVE COURSES)

General Studies Compulsory Courses: 8 credits-Compulsory Elective Courses: 6 credits-Elective Courses: 12 credits

Faculty of Science and Technology
Common Subject Groupll

Offers broad study across applied chemistry, life
sciences, mechanical engineering, and electrical
and electronic engineering from the first through
third years. Students develop logical analytical
skills rooted in cross-disciplinary knowledge,
insight for interpreting data, and the ability to
apply environmental science and technology in
society. These courses foster a comprehensive
perspective and the capability needed to pursue
digital green technologies.

Compulsory Courses: 4 credits

Department Core Courses

Develop practical implementation skills that every
student in the Department of Digital Green
Technology is expected to master, through
programming courses as well as laboratory and
practicum exercises. In addition, through
entrepreneurship studies, they cultivate
leadership that guides society through dialogue
and collaboration. In the final-year seminar and
graduation research, students acquire the ability
to pursue inquiries independently and solve
problems.

Department Specialized Courses

Deepen expertise in applied chemistry, life
sciences, mechanical engineering, and electrical
and electronic engineering, while also learning
technologies that extend these fields on a
foundation of data science. The areas are organized
into Group A (Data Science & Informatics), Group B
(Applied Chemistry & Life Sciences), and Group C
(Mechanical Engineering & Electrical and
Electronic Engineering). Building on the learning in
Group A and, according to their interests, taking
courses across the groups, students cultivate
integrated, convergent-knowledge-based
problem-solving skills.

DATA SCIENCE CLUSTER

INFORMATICS CLUSTER

MECHANICAL ENGINEERING, ELECTRICAL AND ELECTRONIC ENGINEERING, AND PHYSICS CLUSTER

MATHEMATICAL SCIENCE CLUSTER

. COMMON SUBJECT CLUSTER

. GENERAL STUDIES

APPLIED CHEMISTRY AND LIFE SCIENCES CLUSTER

LANGUAGE OTHERS

DGTech 07

Tomoharu Shibuya
Professor
Information and

Communication
Engineering

Materials &
Life Sciences Cluster

Professor Associate Professor

-Physical Chemistry -Materials
-Geoscience Informatics

Professor

-Bioinformatics
+Machine Learning

Assistant Professor

-Biomedical
-Biophysics

Associate Professor

-Time Series Analysis
-Tensor Networks

Systems Cluster

Assistant Professor

-Data Science
-Network Science

Associate Professor

-Algorithms

-Discrete Mathematics

Messages from Our Faculty

My areas of expertise are information
security and information and
communication engineering. In a society
where DX and GX are advancing rapidly,
technologies that ensure the secure
circulation of data and prevent the
unauthorized use of systems are
indispensable. At DGTech, students will
study security technologies that support
the safe and reliable use of data,
grounded in advanced mathematics. We
welcome students who are interested in
the depth of mathematics and information
technology, and who wish to turn that
interest into a force that supports social
trust and a sustainable future. Let us work
together to take on the challenge of
developing new technologies that
safeguard our digital society.

The Knot Interview

Seba Fuyutsuki
Professor

Planetary Atmospheric
Chemistry

The Knot Interview

Assistant Professor

*Urban Transportation Systems
-Energy Management

-Autonomous Driving
-ITS-Computer Vision
-Machine Learning

Professor

-Information Security
+Communications Engineering

My research focuses on planetary
atmospheric chemistry, exploring the
constituents and evolution of planetary
atmospheres through photochemical
modeling and first-principles calculations.
At DGTech, students learn the
fundamentals of chemistry and physics
while applying digital technologies, such
as mathematical modeling, numerical
analysis, programming, and data analysis,
to understand complex natural
phenomena and address global
environmental challenges. We welcome
students who are eager to integrate
knowledge across disciplines and create
innovative solutions for a sustainable
future. | look forward to learning and
conducting research with you.
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Careers & Admissions

Career Pathways

Graduates pursue a wide range of paths, including graduate study and careers in
companies, government, and the public sector worldwide.

V V
R&D Environment & Energy
4 v
Graduate Study DX Promotion
V

Strategy Consulting

150+ guidance sessions and networking events with companies and alumni annually

Career

Multilingual (Japanese, English, Chinese) one-on-one support, enabling international
students to pursue careers in Japan

Support

Admissions

For the latest information, @ There are two entry periods: Spring (April) and Autumn (September)
visit Admissions website.

® The methods of admission are as follows:

- Spring: Regular Admissions (Documents screening) and Admissions by
Recommendation (Only for those who are enrolled in Japanese high
schools)

- Autumn: Regular Admissions (Documents screening)

Admissions

No differences in course content by intake.

Faculty Name:  Faculty of Science and Technology
Department Name:  Department of Digital Green Technology
Degree Offered: BACHELOR OF ENGINEERING IN DIGITAL GREEN TECHNOLOGY

Enrollment Capacity: 50 students
(approximately half are expected to be international students)

Total Capacity: 200 students
Number of Faculty Members: 10
Campus Location:  Sophia University Yotsuya Campus
7-1 Kioi-cho, Chiyoda-ku, Tokyo 102-8554,Japan

[=]
i https://fst.sophia.ac.jp/department/dgtech

Contact  Planning Office for the Department of Digital Green Technology, Sophia University
dgtech-co@sophia.ac.jp

EL&.
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Department of Digital Green Technology

Launch in APRIL 2027
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