
Mitsubishi Chemical Corporation is developing a biodegradable 
gas-barrier packaging, making use of plant-derived and 
biodegradable material BioPBS. Waste reduction can be 
achieved because each of the multiple layers is biodegradable, 
and the product can even be composted. Since this packaging 
maintains the freshness and aroma of contents, the company is 
promoting the new product for use in coffee capsules and 
other applications. 

The MCHC Group has been developing GaN substrates for 
next-generation power devices, recognizing that this material 
enables devices with more efficient energy transduction, 
leading to reduced CO2 emissions. Mitsubishi Chemical used 
its proprietary liquid phase epitaxy method to successfully 
grow large GaN single-crystals with low defect density, 
suitable for commercialization in power semiconductors. 
Meanwhile, Taiyo Nippon Sanso Corporation has jointly 
developed a low-cost GaN crystal production process and 
equipment with the Tokyo University of Agriculture and 
Technology, applying a vapor phase epitaxy method. 

Compared with equipment based on conventional methods, 
this new process can continuously form high-quality crystals 
at three times the growth rate and only about one-fifth the 
defect density. The MCHC Group will continue working to 
accelerate product development.

Managing Corporate Executive Officer 
Chief Innovation Officer
Chief Technology Officer

Larry Meixner

Newly developed GaN 
crystal production equipment

Coffee capsules made of 
biodegradable polymer

4-inch size GaN
single-crystal

Rapidly launching new products in our focus markets
The MCHC Group accelerates innovation by leveraging the core technologies of 

our four operating companies. 

Group companies have been developing the following next-generation products.

Developing fully biodegradable multilayer 
barrier packaging

Applying complementary technological
expertise to develop GaN substrates

The Group’s Materiality
•  Food and agriculture
•  Climate change 

The Group’s Materiality
• Energy and resources 
•  Climate change 
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Case studies of addressing the material issues

We are living in a time of extraordinary change. Even before the 
emergence of the global pandemic in 2020, powerful trends of 
innovation in diverse fields, such as data science and biology, 
were already transforming every aspect of society and business. 
The Mitsubishi Chemical Holdings (MCHC) Group addresses a 
broad range of societal needs, and our business is thus deeply 
connected to these powerful trends. However, seizing the 
nascent business opportunities of this new era requires 
creativity, agility, and the courage to profoundly change our 
own ways of thinking.

To achieve early commercialization of next-generation 
businesses in our growth markets, the MCHC Group takes a 
multi-faceted approach to innovation. For example, we have 
developed BioPBS to overcome the difficult challenge of 
simultaneously achieving excellent material performance and 
biodegradability. And we are deploying complementary 
capabilities across the MCHC Group to secure a uniquely strong 
position in the strategically important gallium nitride (GaN) 
market. As these examples illustrate, sustainable development 
and leverage across MCHC Group companies are recurring 
themes in our efforts to realize our medium- to long-term basic 
management strategy KAITEKI Vision 30 (see page 11).

My team in the MCHC Emerging Technology and Business 
Development Office has established platforms that transcend 
the boundaries of our operating companies in areas including 

digital transformation, corporate venture partnerships, and 
strategic market development (see pages 47–49). Silicon 
Valley-based Diamond Edge Ventures, Inc. (established in 2018) 
and our Japan-based venture team work seamlessly with 
internal business units to build deep partnerships with 
innovative startup companies worldwide. Meanwhile, our 
Digital Transformation Group collaborates with the MCHC 
Group business, production, and R&D teams to realize 
near-term operational excellence, while creating and 
implementing next-generation business models. The benefit 
these platforms provide to the MCHC Group runs far deeper 
than the immediate contribution to bottom-line profit. By 
creating a common vision with our startup company partners, 
and by reexamining our current practices through the lens of 
digital transformation, we expand our innovation perspective. 
This perspective amplifies our ability to grow our business and 
contribute to society.

Innovation also plays a key role in KAITEKI Management 
and is embodied in the Management of Technology (MOT) 
Indices. These indices highlight our progress in the journey 
toward innovation leadership. In this era of disruptive change, 
there are extraordinary opportunities for growth. To realize our 
potential, we must think globally, continuously strengthen our 
innovation, and leverage synergies within the MCHC Group. 

Especially in this time of 
disruptive change, 
innovation is the driver of our 
business growth and our 
contribution to society

Message from the CIO
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Cross-sectional view

BioPBS

BioPBS

New biodegradable adhesive resin

G-Polymer (Specialty PVOH): 
Biodegradable gas-barrier resin
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Case Study 2

Case Study 1
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Creating business growth for both the MCHC Group 
and our startup partners
The MCHC Group has much to o�er our startup partners, 
including access to markets, manufacturing at scale, resources, 
and capital. Our deep connection with business units across the 
Group ensures that our startup partnerships yield powerful 
business synergies. Beyond our investments, we have facilitated 
more than 70 collaborations between select startups and 
MCHC Group business units, leading to numerous successful 
proof-of-concept demonstrations.

Corporate venture capital investment through 
Diamond Edge Ventures, Inc. (DEV)
Even in long-established industries, startup partnerships can 
ignite revolutionary change. DEV was established to tap into 
this rich international source of innovation and help create the 
MCHC Group of tomorrow. We partner with and invest in 
startups directly related to our current businesses, and we also 
explore emerging areas to create the next pillar of growth for 
the MCHC Group.

Three strategies to realize DX
The Mitsubishi Chemical Holdings (MCHC) Group approach to 
DX is centered on three principal strategies. 

First, we are optimizing operations across the full range of 
MCHC Group businesses. For example, we are digitalizing global 
supply chain communications in the MMA business, enabling 
dependable product supply to customers worldwide even 
when market conditions �uctuate. In other businesses, we 
leverage production plant data to reduce downtime and 
improve product quality, and we apply AI-based technologies 
to increase product development e�ciency. 

Second, we are creating new business models. We use 
digital technology to create new customer touch points and 
foster customer engagement in product development. The 
results are propelling the MCHC Group beyond the traditional 
B2B model by providing novel solutions to customers and 
making supply chains more dependable and resilient.

Finally, we are developing and applying technologies, such 
as quantum computing, that hold the potential to revolutionize 
business and R&D processes. These activities will enable the 
MCHC Group to remain a digital leader within our industry and 
adapt to market changes more quickly than our competitors.

Promoting MCHC Group-wide DX through 
“MCHC Methods” 
The MCHC Group has developed unique approaches to 
digitalization that can be leveraged by all companies of the 
Group, in businesses ranging from chemicals to healthcare 
services. Through these “MCHC Methods,” we promote greater 
familiarity with digital technologies and enable closer 
collaborations. In addition, to keep employees up to date on 
the latest digital applications, we o�er a DX training program 
and machine learning project workshops covering 12 
essential topics.

There is now a renewed appreciation of the importance of 
DX in responding and adapting to “black swan” events like the 
COVID-19 pandemic. While the outlook surrounding the 
pandemic is uncertain, the Group is prepared to take on any 
future challenges by establishing a more resilient business model 
and integrating both in-person and online communications.

Stepping up investment in semiconductor 
materials and healthcare startups
The MCHC Group has identi�ed semiconductor materials and 
healthcare as strategic business areas. Accordingly, we have 
begun actively exploring relevant investment opportunities in the 
United States, Europe, and Japan. We have built our corporate 
venture framework with a long-term perspective, maintaining 

active and steady engagement to maximize the success of our 
startup partners. Although the COVID-19 pandemic has caused 
disruption around the world and greatly changed our business 
environment, we continuously provide investment funds and 
partnership opportunities to startups with the potential to drive 
the innovations and solutions most needed in the world today.

DX offers the potential to create changes that directly 
benefit people’s lives. The ability of people and 
organizations to recognize the relevance and properly 
apply these changes in newly created systems is the key to 
success. Drawing on my past experiences, for example as a 
research leader with IBM Corporation and as President of 
the Japanese Society for Artificial Intelligence, 
I have worked for many years to connect people and 
organizations using digital technologies. I am now applying 
my expertise throughout the MCHC Group to enable our 
own DX, with the aim of offering even more benefit to 
people and communities in the future.

Creating business value and 
fostering a new corporate culture 
through digital transformation 
To accelerate value creation, the MCHC Group promotes digital 
transformation (DX) across all operations, from R&D to manufacturing and 
supply chain management.

Creating new business opportunities 
through corporate venture partnerships 
and investments
Recognizing that strategic partnerships with promising startups can create 
opportunities for business growth, the MCHC Group established a global 
venture capital network based in Tokyo, Japan and Silicon Valley, California. 

Startup investments by Diamond Edge Ventures, Inc. (As of March 31, 2020)

Initiatives to Drive Innovation

Envisioning a better path 
for people’s lives
Naohiko Uramoto
Executive Officer and 
Chief Digital Officer

Global MMA supply network linked via 
digital technologies
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* IIoT: Industrial Internet of Things

Startup partner Specialty and scope of collaboration Comments from startup partner

“DEV has proven to be a knowledgeable investor 
willing to advocate for us to the MCHC Group’s 
business units, to its corporate leaders, and to 
other like-minded investors.” Chris Pickett, CEO.

Specialty: Enabling the next generation of 
waveguide-based AR/VR displays
Collaboration: Development of plastic substrates for 
AR/VR waveguides

“We’ve been impressed by the speed and breadth 
of our engagements with multiple business units 
in both Japan and the US” Alex Reed, CEO.

Specialty: Real-time monitoring of polymerization 
reactors through realization of IIoT* 
Collaboration: Polymer process optimization in R&D 
labs and plants; new product development

“After the investment, DEV has been essential in 
helping to develop the business with Mitsubishi 
Chemical Corporation.“ Lasse Staal, CEO.

Specialty: Additive manufacturing technology 
merging 3D printing and injection molding
Collaboration: Partnership in parts manufacturing;  
joint development of materials

“We are very happy with DEV’s investment, as they 
led a win-win process with the MCHC Group’s 
affiliates by identifying and following our 
engagements until a product is on the market.” 
Marie Hélène Gramatikoff, CEO.

Specialty: Fully biodegradable natural polymer 
contributing to circular economy 
Collaboration: Development of “green” materials 
and applications for customers; enhancement of 
biodegradability focus in product portfolio

ACH method C4 direct oxidation process New ethylene method

Cassel (UK)
217kt

Al Jubail (Saudi)
250kt

Singapore
130kt

Huizhou (China)
90kt

Kaohshiung (Taiwan)
105kt

Beaumont (US)
135kt

Memphis (US)
165kt

Map Ta Phut (Thailand)
180kt

Korea
180kt

Otake (Japan)
217kt

Shanghai (China)
175kt

DigiLens, Inc.
United States

Fluence Analytics, Inc.
United States

AddiFab ApS  
Denmark

Lactips S.A.  
France
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Collaborating in quantum computing 
research projects 
As part of its e�orts to promote open innovation in the �eld of 
quantum computing, Mitsubishi Chemical joined IBM Q 
Network Hub at Keio University upon its launch in �scal 2018. 
The hub brings scientists together to develop algorithms 
related to chemistry, AI, and �nance, through its access to IBM 
quantum computers implemented with a universal gate set. 
Mitsubishi Chemical assigned researchers to work onsite 
together with researchers from IBM and Keio University to 
explore world �rst applications for the chemical industry. To 
date, the researchers successfully simulated chemical reactions 
in lithium-air batteries in 2019, and predicted the performance 
of organic light-emitting diodes in 2020. Working with 
company members from the �nance sector, they also improved 
the calculation accuracy of AI algorithms running on quantum 
computers developed by IBM. The research results were 
published in three papers via arXiv, a widely recognized 
open-access site administered by Cornell University for 
submitting scienti�c papers before publication in journals. The 
papers were also submitted to scienti�c journals, and one was 
accepted by the journal Quantum Machine Intelligence.

Developing new businesses quickly and e�ciently through trial and error
Our �rst step in developing new businesses is to fully understand the target market and 
customers. The bird’s-eye view derived from this understanding helps us build a business 
model hypothesis. To launch a sustainable food and water supply business, for example, we 
consider how the MCHC Group may contribute to a circular economy encompassing the 
entire value chain from initial agricultural production through distribution and consumption.  

We value three perspectives in designing a new business model: 1) empowering 
collective capabilities across the MCHC Group, 2) collaborating with external partners, and 3) 
integrating digital and physical technologies. To rapidly compete in markets in Europe, the 
United States, and China, a rigid strategic plan is not su�cient. The key is to progress through 
a trial and error approach, listening constantly to feedback from customers and business 
partners to overcome the many challenges in getting new businesses o� the ground.

In addition, Mitsubishi Chemical began a joint-research 
project with QunaSys Inc., a venture �rm specializing in 
quantum computing algorithm development, in �scal 2019. 
This project successfully developed a method for calculating 
absorption spectra of dye materials, and the results were 
published on arXiv.

Joint development of a new algorithm for 
reducing noise
Initially, error noise from gate operation on quantum 
computers was a major hurdle to achieving the required 
computational accuracy. Since it was proved that the issue 
may be addressable by error mitigation algorithms, 
expectations have risen for near-term adoption of quantum 
computers in business, and an era of worldwide competition 
has begun. Our achievements at IBM Q Network Hub are also 
due to an error noise mitigation algorithm originally 
developed by the research team from Mitsubishi Chemical 
along with researchers from IBM and Keio University. We 
expect that our algorithm will be generally useful in a wide 
range of �elds. 

The Mitsubishi Chemical Holdings (MCHC) Group has created 
three MOT Indices to measure our overall technological 
strength over time. These indices comprise: 1) R&D Indices to 
evaluate the e�ciency of our R&D e�orts, which are critical for 
realizing innovation, 2) Intellectual Property Indices to measure 
the value of our overall technology assets, and 3) Advanced 
Technology Indices to assess enhancements through emerging 
technologies and digital transformation (DX). By tracking these 
indices quantitatively, the MCHC Group de�nes steps to bolster 
its collective technological capabilities. The results also guide us 
in quickly establishing businesses o�ering practical solutions in 
key markets (see page 32).

Fiscal 2019 results for the R&D and Intellectual Property Indices show steady progress toward �scal 2020 targets.

In �scal 2020, the �nal year of the current medium-term 
management plan, the MCHC Group will conduct innovation 
management with the goal of reaching its target of 100%. We 
will emphasize facilitating close collaborations and increasing 
employee capability with digital technologies across the entire 
MCHC Group. We will also continue to examine and improve 
the practical e�ectiveness of the three MOT Indices for realizing 
greater innovation and increasing the overall competitiveness 
of the MCHC Group.

Message from the Chief Marketing Officer

Naoko Ichikawa
Executive Officer and 
Chief Marketing Officer

Measuring Innovation through Management of 
Technology (MOT) 

Targeting key markets
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Empowering R&D through 
open innovation
In addition to developing components and materials, the MCHC Group 
constantly explores innovative ways to apply new technologies and 
improve manufacturing processes and logistics. We focus on promoting 
open innovation with other companies, government organizations, and 
universities. Examples of such activities led by Mitsubishi Chemical are 
described below.

Advanced Technology
Indices

Intellectual Property
Indices

R&D Indices

FY2019 MOT results compared with 
FY2020 targets  

FY2018 FY2019

(Percentage)
100

80

60

40

20

0

Targeting 100% by FY2020

* Result differs slightly from figure disclosed in the previous fiscal year due to a change in 
calculation method

*

Focus markets

Automobiles, Aircraft (Mobility) 

IT, Electronics, Displays

Medical, Food, Bio Products

Health Care

Environment, Energy

Packaging, Labels, Films

• Practical solutions        • Sustainable development

Establishing
next-generation

businesses
Monitoring 
technological 
development

MOT Indices
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MOT Indices Evaluation points FY2019 overview

FY2019 Results

Intellectual Property 
Indices

Taiyo Nippon Sanso Corporation substantially increased its 
patent applications from joint R&D compared to fiscal 2018. 
In total, patent applications were higher than in fiscal 2018, 
but further strategic measures are required.

• Relative priority placed on intellectual property in business 
strategies

• Relative contribution of intellectual property in securing 
competitiveness 

• Number of patents applied for in Japan and other countries

Advanced Technology 
Indices

Progress was achieved toward our goal of Group-wide 
DX, and the level of digital maturity improved compared 
to fiscal 2018. We are expecting to accelerate progress 
each year. 

• Number of new technologies developed 
• Relative progress in adopting digital and other emerging  

technologies 

R&D Indices 
Newly developed products accounted for a higher percentage 
of sales than the previous fiscal year, with particularly high 
percentages achieved by Mitsubishi Chemical Corporation 
and Mitsubishi Tanabe Pharma Corporation.

• Percentage of targeted R&D milestones achieved
• Percentage of sales from newly developed products




