
Creating a Cycle of Happiness with 
Our Autonomous Production System

As opposed to the assembly industry, the manufacturing 
process in the chemical industry cannot be observed since 
it involves substances undergoing change inside pipes and 
tanks. With data obtained from sensors such as for pressure 
and temperature, operators in the control room can draw on 
their experience and intuition to make decisions on monitoring 
and operating the plant and on responding to abnormalities.

In the mid-1990s, Daicel faced the need to quickly make 
a generational shift and hand down plant operation skills 
ahead of the mass retirement of experienced employees. 
Our solution was DAICEL Production Innovation. Around four 
years after 1996, we visualized the flow of approximately 8.4 
million instances of decision-making related to plant operations 
that were known by expert operators and which, until then, 
had been a part of their experience and intuition, and we 
incorporated them into the operation support system. As a 
result, productivity has almost tripled at our Aboshi Plant. 
Daicel deployed this method to its process-based plants 
in Japan while also spreading it outside the Group, which 
contributed to raising the competitiveness of the Japanese 
manufacturing sector. The purpose of DAICEL Production 
Innovation is not about making people move like machines. It 
reflects our will to realize a work style that enables people to 
focus on tasks that benefit from human creativity by combining 
the knowledge about plant operations acquired by individuals 
and using systems to standardize operations.

The common goal of both DAICEL Production Innovation 
and the Autonomous Production System is to proceed with 
reforms toward realizing a more creative work style and give 
workers a sense of fulfillment, which is synonymous with the 
joy of working. By exchanging information and creating value 
together with companies across the supply chain that share 
this philosophy, we can also realize optimal quality and cost as 
well as an environmentally sound supply chain.

Implementation of the Autonomous Production System 
improves productivity and ensures stable quality, leading to 
substantially reduced production costs by helping correct 
the excessive cost of repairs in the course of preventing 
malfunctions and maintaining facilities. It will also help to 
reduce inventory through effective production. According to 
our estimates, we will be able to reduce production costs by 
up to ten billion yen once the system has been installed at all 
relevant plants in Japan.

Furthermore, we will raise the competitiveness of our 
manufacturing as we use the extra time freed up by the 
reduced workload to engage in more creative tasks. Through 
these innovations, we will adopt a more aggressive approach 

DAICEL Production Innovation allowed us to maintain safe 
operations and reduce the number of serious quality-related 
issues. We were unable, however, to effectively use of all the 
know-how and skills collected from experienced operators. 
It was too difficult for computing technology at the time to 
execute the complex arithmetic processing that involved 
pursuing higher quality while considering the additional 
elements of cost and energy balance for optimal plant 
operations. To make this possible, we created two AI-based 
applications in a joint project with the University of Tokyo and 
developed the Autonomous Production System in August 
2020 as the evolutionary version of DAICEL Production 
Innovation.

DAICEL Production Innovation Forms 
the Basis of the Autonomous Production 
System

Inheriting the Will of Our Predecessors 
to Achieve an Evolution in Production 
Innovation by Utilizing AI

Production Site Work Style Reform that 
Adds New Value

Creating Happiness in Society through  
the Supply Chain 

Key Points of the Autonomous Production System

(1) Significant reduction in time, from the detection of an abnormality to decision-making and action
The system grasps the real-time status of the manufacturing facility and detects abnormalities before they materialize, 
thus reducing the need for manual monitoring and predicting operational status and leading to a dramatic reduction 
of the workload for onsite workers. Furthermore, since the system presents the causes of the abnormality along with 
countermeasures, operators can respond before the situation reaches the stage that previously required executive decisions.

(2) Support for taking the necessary actions to achieve production goals
Out of the many possibilities for improving plant operations, this system recognizes actions that are important to the 
production goals of each plant and presents only the essential alternatives, allowing operators to choose the optimal 
response.

to production, through which we will take the initiative to think 
through and propose solutions in advance instead of simply 
responding to customer requests.

In FY2021/3, Daicel developed an Autonomous Production System that assists in implementing optimal solutions for 
monozukuri manufacturing at chemical plants. It represents an evolution of DAICEL Production Innovation completed 
20 years ago. In addition to significantly cutting production costs, we sought to make extra time by reducing the 
workload toward developing a cyclical process for society in which people work with happiness and greater creativity.

“We are working to create a forest of companies 
connected to the supply chain. Even amid a changing 
business environment, it will allow us to maintain sustainable 
growth through mutual support. We hope to create a value 
chain that is connected to our suppliers and customers 
through a win-win relationship of trust and empathy.” —
Fumihiro Miyoshi, head of the Monozukuri Production 
Innovation Center, General Manager Office of the President.

The use of AI has dramatically reduced the labor required 
for visualizing expertise, which constituted the heart of DAICEL 
Production Innovation, and it facilitates the introduction of 
the Autonomous Production System. We hope to ultimately 
use the system for connecting companies that share Daicel’s 
aspirations and function as an information platform for creating 
a cycle of happiness.
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