
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.
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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.
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* 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
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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




