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Presentation 
 

Moderator: It is time now, so we would like to begin Yokogawa IR Day. 

Thank you for joining us today despite your busy schedules. 

We would now like to introduce our participants today. Director, Executive Vice President, and Head of 
Corporate Administration Headquarters, Junichi Anabuki; Senior Vice President and Head of Marketing 
Headquarters, Tsuyoshi Abe; Head of Market Intelligence Center of the Marketing Headquarters, Hiroki Ito; 
and Department Manager of the Treasury & IR Department, Hirohiko Nakatani. Finally, once again, this is 
Kobayashi, who is in charge of today. Thanks. 

Now, let me introduce today’s program. First, Anabuki will explain the purpose of holding today's IR Day. After 
that, Abe will present on a VUCA world and give an overall picture of IA2IA and Ito will explain the challenges 
for Yokogawa’s IA business, including the case of IA2IA.  

We will accept your questions altogether after the presentation by Ito. As we notified in advance, we will be 
using the “raise your hand” feature in Teams. We are sorry, but we will not be accepting questions by phone 
or chat. We would appreciate your understanding. 

We expect the meeting to end around 12:00 PM. 

Nakatani will give his greetings. 

Nakatani: Good morning, everyone. Thank you for participating today despite your busy schedules. In 
December of last year, we held a Sustainability Meeting. We gave a presentation on our initiatives towards 
sustainability, particularly focusing on the Life Innovation Business that connects directly to well-being. 

This time, as IR Day, we have provided an opportunity to explain about IA2IA, which is increasing in demands  
of investors on a daily basis , so we hope you will stay with us until the end. 

We are holding a web conference using Teams for the first time in this way. There may be some 
inconveniences, but we would like to continue to create opportunities like these in the future, so we would 
like to receive your honest opinions, including the questionnaire after today's meeting. 

We would now like to begin the presentation. 
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Anabuki: Good morning, everyone. This is Anabuki, Head of Corporate Administration Headquarters. Thank 
you, as always. Thank you for participating today in our IR Day. 

I would like to start by giving my brief greetings. The material consists of a few pages. The slide here is a slide 
that we have shared in the past. It is an illustration of our process of creating value. On the left side, you see 
Yokogawa. With our customers, we strive to solve social issues, as shown on the right side. 

We are implementing a process whereby we aim to realize a sustainable society through solving issues 
together with customers. We aim to do so by offering solutions that are close to customers, responding to 
their issues and needs according to the times, and working to solve social issues such as COVID-19. 

To update you on one of our latest topics, we were selected as a constituent of DJSI World Index. In addition, 
as released last night, we were selected in the A List by CDP for both tackling climate change and acting to 
protect water security. In other words, we have received the so-called AA Score. We have also received high 
marks in ESG. 
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Regarding this process of creating value, we announced the Yokogawa Report two months ago in October, 
which included a detailed disclosure of the process, including our business model. Today, we would like you 
to deepen your understanding of IA2IA, that is, Industrial Automation to Industrial Autonomy, which is an 
area that is attracting particular attention from customers and that directly links to our business strategy. 
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The trend toward autonomy in the industrial domain had already gotten off to a start as social needs, but I 
think that the trend will be accelerated even more triggered by COVID-19. Today, Abe and Ito will explain this 
trend toward autonomy and the our initiatives. 

Mr. Abe, please go ahead. 
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Abe: Good morning, everyone. This is Abe. I am the Head of Marketing at Yokogawa. I express my gratitude 
to the many participants that have joined today in Yokogawa’s Investor Relations Day. 

I would like to proceed my presentation along with the slide. In these slides, I would like to explain the 
challenges of a 100-year company. As is already the case with everyone here, we are operating against a 
backdrop of VUCA world. I will talk about the future of Industry Automation, which is the main and core 
business of Yokogawa, and the core initiatives we are undertaking. 

There are two hot topics in the Industry Automation, or IA, domain. Out of these two, today, I will discuss one 
of them, which is IA2IA, or the trend toward autonomy. I hope you will stick with us. 
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The following is the agenda. The first and second sections will be presented by me, Abe, and the third section 
regarding Yokogawa’s activities will be covered by Ito, who is General Manager of the Market Intelligence 
Center of Marketing Headquarters. 
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First, I would like to take a birds’-eye view of the world with you. This is our worldview, which is encapsulated 
in the acronym VUCA.VUCA is used in this way. It says here, “Leading...and Thriving in a VUCA World.” VUCA 
is used together with the word “World.” The world is shifting to a VUCA world ever since we started in the 
21st century. 
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VUCA stands for V (Volatility), U (Uncertainty), C (Complexity), and A (Ambiguity). VUCA will become the new 
normal, and it has been one of the hottest topics at the Davos Forum for five years now. 

To put it simply, the world is unpredictable and uncertain, creating a difficult situation for business managers. 
Companies must survive and grow against this background. 
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If we look at the situation in society, based on this view of a VUCA world, there are various major changes taking place.  

First, we have created a slide that takes a birds’-eye view of the past two centuries and the present century to grasp the 
overall picture. The title of this slide is “Global Business Revolution.” Let’s start with the 19th century. We break it down 
further into “key focus,” “major players,” “performance metrics”, or success metrics, and “impact.” 

The 19th century was an age of colonialism where the great power had adopted a “go to the ocean” strategy of expanding 
outwards. This was a “land age” in which these great powers strove to increase their colonies. Under this focus, the major 
players were countries, especially in Europe, such as France, Netherlands, England, and Spain. Those were the countries 
that headed out into the rest of the world. Although countries were the major players, I do not think this was an age 
where “power is justice.” 

In the 20th century, the industrial revolution and capitalism had taken root. The 20th century was an age of free-market 
competition. Thus, it was an age of capitalism. Sovereignty had finally shifted from nation-states to companies. It was an 
age in which the major players were corporations. Performance metrics also shifted to the performance of those 
corporations. 

Then, how about the current century? It has only gotten off to a start, so this is just a forecast. This is only a forecast, but 
we believe it is an age of entrepreneurs and human capital. Hence, the major players will change from corporations to 
citizens. To put it the other way around, the protagonists of innovation are no longer corporations. They are general 
citizens. End users themselves will become innovators, so the major players will become citizens. We forecast that the 
21st century will be an age of hyper-personalization. 

Thus, the performance metric will be “purpose.” We forecast that the focus will shift to “why I am here,” or in other 
words, the significance and meaning of our existence. 
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In this context, the slide here says, “challenges for mankind,” which are the challenges or risks themselves 
facing mankind. Just as before, these challenges include terrorism and cybersecurity. The threat against 
cybersecurity exists every month, week, day, hour, and second. Aging is a problem that faces the OECD, 
including Japan. Population explosion is expected around 2035 with 10 billion people., There is also race 
conflict, financial collapse, information explosion, systems complexity. We also need to think about G-zero, 
which is a concept in contrast to G20 or G8, as nationalism takes hold in counter to the waves of globalization. 
In terms of human beings, challenges include healthcare and human rights. 

In particular, we face the issue of climate change. Yokogawa focuses mainly on the following three topics with 
regard to climate change. First is water shortage, second is food shortage, and third is energy shortage. We 
are very concerned about these three shortages.  

At Yokogawa, we particularly aim to contribute to these seven challenges “Cyber Security”, “Aging”, 
“Population”, “Climate Change”, ”Water shortage”, ”Food shortage”, and “Energy”. 
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There are four megatrends that Yokogawa homes in on. 

The first is “the expansion of individual force.” Earlier, on page two, I mentioned that we are in an age of 
hyper-personalization. In fact, the power of the individual is expansion. We refer to this as “the expansion of 
individual force.” 

Second is “the diffusion of power.” In the past, power used to be centralized, but this infrastructure is 
switching to “the diffusion of power,” or, in other words, power has become dispersed. The example that 
most readily comes to mind is the world of real money. The money infrastructure that used to be controlled 
by central banks as an entity, including the yen, dollar, yuan, and euro, stands in contrast to virtual money or 
virtual currency.  

The third megatrend is “the change of population’s structure.” Earlier, I said that it is expected the world’s 
population will reach 10 billion around the time when passing 2035. Furthermore, the “base of the pyramid,” 
or, in other words, the population with an annual income of USD3,000 or more will expand significantly and 
consumption will also likely increase. 

The fourth megatrend is the issue of water, food, and energy as I touched on earlier. There is a shortage of 
these three things. We are very concerned that these shortages will occur as a chain reaction. We deem these 
to be megatrends. 
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Additionally, we capture six topics that we believe will be factors that could become game-changers in relation 
to these four megatrends. 

The first is “the crisis-prone global economy.” The Lehman crisis occurred 12 years ago, and 11 years before 
that, the IMF crisis occurred. And, 11 years before that, Black Monday transpired. Another 11 years before 
that, there was the Oil Shock. History has seen the occurrence of major financial crises in 11-year cycles. In 
2020, the COVID-19 pandemic has prompted a major incident to the global economy. Going forward, it is 
possible that significant incidents will occur that could threaten the global economy. 

The second is “the governance gap.” We mean by this that the laws governing nations have trailed far behind 
the evolution of the Internet and technologies. We refer to this as “the governance gap”. The tax system is 
the most obvious example. 

The third is “the potential for increased conflict.” As you all know, attention is being focused particularly on 
US-China relations. 

The fourth is “wider scope of regional instability.” Regional conflicts are likely to continue around the center 
of the Eurasian continent, West Asia, Africa, the Middle East, and South America. 

The fifth is digital transformation, which may be one of the brighter news out of these topics. 

The sixth and last is “the role of the US.” In this US election, the role of the US, which was said to be the police 
of the world, may change. 
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These are the six factors that we believe will be game changers. 

 

The impact of the four megatrends I shared earlier and the six game-changing elements will not merely add 
on top of each other but will multiply, resulting in a VUCA world. 
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When formulating the current long-term business plan, and the medium-term business plan “Transformation 
2020,” from the start, we had diligently adhered to the sustainability goals or 17 SDGs formulated by the 
United Nations in addressing the crises, global issues, and a VUCA world as explained earlier. 

We are developing our business plan based on an understanding of these SDGs, and the SDGs are what guide 
our business concept and direction. In essence, we are striving to tackle the challenges facing the entire world. 
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Yokogawa was founded in 1915. This was the second year after the First World War started, and Tamisuke 
Yokogawa founded the Company. 

The Company turns 105 this year, and it has survived through two strategic inflection points in the past. We 
went through major changes in our business portfolio and survived. This is a company that has been in 
existence for over 100 years, and we consider it to be entering the third strategic inflection point right now. 
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Against this background, we thought about the Company’s core competencies, or strengths, by reflecting on 
our starting point. 
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We believe there are three core competencies. 

The first core competency is measurement. The Company loves to measure. It measures and visualizes things.  

The second is control based on measurements. 

The third is data or information. Measuring and controlling results in information, and that information leads 
to big data. 

We believe these three strengths to be our core competencies. 
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Based on these three core competencies, we aim to contribute to 11 of the 17 tiles. They are 2, 3, 6, 7, 9, 11, 
12, 13, 14, 15, and 17. At Yokogawa, we aim to contribute to these 11 tiles. 
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Three years ago, or six months before we announced our medium-term business plan, “Transformation 2020,” 
we announced our sustainability goals. There are three goals. The goals that Yokogawa will work to achieve 
by 2050 include “Net-zero Emissions” in terms of environmental, “Well-being” in terms of social, and “Circular 
Economy” in terms of economic. We have established these three goals as the common goals across the entire 
company, and we intend to pursue our business plan in accordance with these goals. 
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Up to now, I have covered the birds’-eye view of our business. Now, I will talk about the situation of the energy 
sector. 

First, I would like to reference Sheik Ahmed Zaki Yamani, the former Saudi Arabian Minister in 2005. In 2005, 
he said the following: “The stone age didn’t end for lack of stone.” He is stating the obvious here. The problem 
is the next part. 

“The oil age will end long before the world runs out of oil.” Thus, the same applies to oil. The industry had 
seen some commotion back in 2005, given that the former minister of petroleum and mineral resources of 
Saudi Arabia made a statement like that. Nevertheless, the oil price entered a bubble after that, reaching 
USD140 per barrel, and his comments had been forgotten. Recently, however, this quote is being referenced 
again frequently. 
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To put it simply, it would not be an exaggeration to say that the energy industry, particularly the hydrocarbon 
industry, has come to a strategic inflection point. 
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In this energy industry which is the world of process automation, Oil & Gas, or chemicals, petrochemicals, and 
process automation involving such industries, to share with you the marketing message Yokogawa started 
saying 15 years ago, we had stated the following: “A well-managed plant looks silent and boring.” This was a 
message that was received very well by our customers back then. 

Yet, this message is pointless today. 
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Plants are no longer silent. They are busy. As written here, there are many challenges and issues inside the 
plant right now. The bubbles here express the challenges that are faced in process automation. 
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In parallel with these challenges, we are in the midst of digital transformation or DX. Furthermore, it goes 
without saying that the COVID-19 pandemic has fueled the spread of digital transformation. 
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To talk to you briefly about our approach toward DX, this is data provided by Gartner. If you look at the table 
here, the vertical axis is each industry. I would like you to particularly look at the industry on the very bottom, 
Heavy Manufacturing. This is the process automation industry with which Yokogawa does business. 

On the horizontal axis, it says “no digital”, and on the very right, it says “refine”. The more you go to the right, 
the higher the level of maturity of digital transformation. In short, it means greater progress in digital 
transformation. 

There are percentages written here, and it indicates the percentage of companies that belong to that category 
shown in a table. 

What I would like you to see is Heavy Manufacturing at the bottom. As expected, “No Digital” is 0%, but 
“Ambition” is 17% and “Design” is 19%. As for where the maturity is, it is no exaggeration to say that 
digitalization is progressing considerably if you go to “Scale” and “Refine”, but unfortunately 77% (four from 
the left) is still at the low maturity level in Heavy Manufacturing. 



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

27 
 

 

The question, then, is why the heavy manufacturing industry has been slow in going up the maturity scale. 
There is a major barrier. The biggest barrier is corporate culture. 
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In other words, it is the mindset of employees. Thus, if asked what we think is the essence of digital 
transformation, we would answer that it is the corporate culture and the transformation of employee mindset. 
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That is why many CEOs are really struggling. To explain what they are struggling about, it can be captured in 
the following phrase: “To DX or not to DX, That is the question!” I do not think there is an option for them not 
to DX, but there are CEOs around the world who are still grappling with this problem. 
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The greatest problem with regard to digital transformation right now is that there are too many topics. The 
technologies that are described here are the drivers behind digital transformation. Each one of them is very 
deep, and, on top of that, there are so many technologies. This includes not only high-speed broadband but 
also IoT Platform, AI, AR, VR, MR, modularization, drones, and various other technology drivers. 

Customers who we serve at Yokogawa are still grappling with these issues, unsure of how to handle or use 
these technologies. 



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

31 
 

 

One of them is IoT. 
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As you all know, IoT stands for the Internet of Things, but at Yokogawa, we do not call it the Internet of Things. 
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We refer to it as the convergence of Information Technology, or IT, and Operational Technology, or OT. We 
called IoT “the convergence of IT and OT”. 
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This illustration is divided into the area covered by OT, which is shaded in green, and the area covered by IIoT, 
which is the area in the right shaded in yellow. In the past, over a long history, OT and IT had been fostered 
separately in their respective cultures. But, as we approached the year 2000, the wall between IT and OT 
started to gradually fade, and these two domains began blending with each other. This wall has now been 
removed completely, and we are in the midst of the convergence of OT and IT. 

This is easy to say in words but hard to put into practice. That is because there is a difference in culture. This 
can be said especially of the value proposition in the culture of the IT domain. As shown in the letters in red, 
the main value proposition of IT is problem-solving and optimization, as well as flexibility and scalability. 

On the other hand, the value proposition of OT is high reliability, high availability, and productivity. 

I would not say that these two forces counter each other, but they are different cultures that is even more 
difficult to converge than the convergence of technology. 
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Now, I would like to move on to the topic I will be going over today. There are two big challenges faced by the 
process automation industry right now. 

The first is OPA or Open Process Automation, and the second is Industrial Automation to Industrial Autonomy. 
Due to time constraints, I will only talk about IA2IA. 
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IA2IA is a topic we have delved into over the last few years. “How does process industry evolve?” “What is 
the target through DX?” The answer to these questions is “Autonomous Operations.” 
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Customers are facing various challenges right now, as illustrated in the bubbles shown earlier. 
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What we particularly focus on at Yokogawa is this title: “Unmanned Ops.” We are focusing on autonomous 
technologies that would realize unmanned operations. 
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There are four factors that are crucial to a plant. 

They are efficiency, availability and reliability, and safety and security, along with human reliability shown in 
the middle. There is a major problem in human reliability. I would like to share some thoughts on this. 
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According to research, 71% of plant workers around the world are aged 50 years or older. The issue of aging 
looms large. 

Furthermore, it is expected that around half of these people will disappear over the next five to seven years. 
By disappear, I mean that they will retire. It must be said that this is a huge risk that is posed against plants. A 
particularly important problem is safety. 
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In June and July, we conducted a survey. This survey was conducted for 504 main clients, including those in 
the oil and gas, petrochemical, life science, and power plant sectors. Also, it was a survey with a worldwide 
customer target in North and South America, Eastern and Western Europe, and Asia. 

The question we asked was regarding the level of autonomy each respondent wished to achieve. 

The levels zero to five shown here are analogous to the maturity model of autonomy explained earlier. The 
higher the level, the greater the maturity.  

The three color-coded bars represent the target level of autonomy for 2020, 2023, and 2030. Level five on the 
very top is a state of full autonomy. 64% of the 504 companies wish to reach full autonomy by 2030. 

This was a figure that surprised us as well. We thought that around 50% would say they aim for full autonomy, 
but the results show that the majority of people aim to achieve full autonomy by 2030. 
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IA2IA is an acronym coined by Yokogawa. It stands for Industrial Automation to Industrial Autonomy, meaning 
that we are moving from automation to autonomous. 

The definition of autonomy, according to Yokogawa, is where plant facilities and operations have the functions 
to learn and respond on their own.  In other words, Yokogawa’s definition of Industrial Automation is the 
evolution of operations while plants learn on their own. 

The plants currently in operation, referred to as brown fields, as opposed to newly established plants or green 
fields, cannot become autonomous all of a sudden, even though autonomy can be embedded into green fields 
from the start. Most plants right now are semi-automated or automated. We hope to guide customers 
through each step. 
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The first step is semi-autonomous, or the removal of the barrier between departments. The next step is 
autonomous orchestration, or the integration of different departments and functions. The last step is full-
autonomy, which is the integration of the ecosystem surrounding a company. 

This pyramid was made by Yokogawa. Other companies and organizations have recently issued similar models, 
but one thing that sets Yokogawa’s pyramid apart from other companies is the very top, the top of the pyramid, 
which we define as symbiotic autonomy. This is a state in which multiple industries become autonomous while 
transcending industrial walls and mutually connecting infrastructure. In a sense, it is an end statement, and 
we consider the goal to realize a world of ultimate autonomy based on a circular economy. 
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Today’s plants are, unfortunately, laden with the three K’s: “kiken”, meaning “dangerous”, “kitanai”, meaning 
“dirty”, and “kitsui” meaning “stressful”. Many problems loom large, such as safety and aging. We aim to 
transform these plants into smart plants. 
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To do so, we need various technologies, services, and products. It is impossible for Yokogawa to offer these 
technologies and services alone. 
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Of course, we will be doing what we can on our own, but our focus is on open innovation, or, in other words, 
the collaboration with all kinds of excellent companies and startups around the world. We will be Co-
innovating together. We are actively working to collaborate with others under the Company’s slogan of “Co-
innovating tomorrow”. Certainly, we would be happy to collaborate even with competitors if it is necessary. 

We are moving from automation to autonomy. In fact, autonomy does not apply only to cars. Plants will also 
move to autonomy, and we hope to constantly lead the industry with the marketing message of IA2IA. 

Next, I would like to pass the baton to Ito, who is the General Management of the MI Center of the Marketing 
Headquarters. Mr. Ito, please go ahead. 
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Ito: I will take over from here. I am in charge of the medium-term strategy for the control business in the 
Marketing Division. You can see what I'm going to talk about today. 
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First is an overview of IA2IA. 

As touched on in Abe’s part earlier,  this slide shows customer challenges. Production efficiency, human-
induced issues, safety, and ensuring the availability and reliability of large facilities are important issues for 
customers. 



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

49 
 

 

In addition to this traditional issue, we are currently faced with a variety of urgent issues, including changes 
in the business environment such as VUCA. It's clear that COVID-19 is having a huge impact on cutomer’s 
business these days.  



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

50 
 

 

As touched on in Abe’s part earlier, we conducted a survey on autonomy of approximately 500 IT and OT 
managers at plants around the world. 

We outlined Autonomy maturity levels 0 through 5 to our customers and conducted a survey. In terms of 
industry, we focus on Oil & Gas, chemicals, life sciences, and power. As for the region, we divided it into six 
regions around the world and targeted Asia, the Middle East, Eastern and Western Europe, and the Americas. 
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93% of customers responded that they are willing to invest  in some form of autonomy. 

As shown in this graph, 30% of customers have already started some form of activities toward autonomy. 
Meanwhile, 34% of customers have started piloting. The remaining 30% of customers are not investing or 
conducting activities right now, but they answered that they have plans to make some kind of investment in 
autonomy within the next three years. On the contrary, 7% of customers have no plans right now to invest in 
industrial autonomy. 
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Abe also touched on this survey in his part, but 64% of respondents expect to reach level 5 in the next 3 to 10 
years. 

Region-wise, 64% of customers expect to reach Level 5 by 2030, while the highest value is 71% in the Asia-
Pacific. Looking at the values by industry, Refining and Upstream oil and gas are 74% and 66%, respectively, 
higher than the average. 
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The survey results were somewhat surprising to us as well, but we have come to the understanding that the 
move toward IA2IA has already begun in the process industry. 
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Here, I would like to go over the difference between automation and autonomy. 

Automation is on the left side. Autonomous or autonomy is on the right side. Both pictures have two loops, 
the inner loop shows the state controlled by a system or machines. The outer loop is the loop where people 
make decisions. Once in the state of autonomous operations, then it is in a state where decision making is 
rotating continuously with minimum human intervention. 
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As touched on in Abe’s part earlier, most customers are in the state of level 1 or 2, that is, automated or semi-
automated. Many years will be required to raise this state to autonomous operations (level 5) all at once. To 
raise the level up to level 5, customers say that a considerable amount of time because it will be required to 
transform not only for technology, but also for organizational culture and employee mindset. 
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Thus, the value of IA2IA is not just limited to the 4 domains explained earlier, but also the transformation of 
the business environment, or “changing business environment,” subsequent to the environmental changes. 
Also, the key will be to swiftly change the business, including through response measures to sustainability. 
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I will now talk about IA2IA services and solutions. 

The two axes shown in this illustration represent the activities at customer plants. The horizontal axis is the 
supply chain. The vertical axis is the asset lifecycle, which starts with the construction of a plant, the operation 
of the plant, until ending with the re-vamp. Up to now, Yokogawa’s business has focused on production and 
manufacturing, which is the production process that is at the intersection of these two axes. However, this 
alone is insufficient in terms of realizing IA2IA. It is necessary to expand the scope of business along both axes. 

While we strive to expand along both axes, our Smart Manufacturing Solutions have a lineup of solutions and 
services broken down into five categories. 

We do not have time today, so I will explain the overview broken down into these five categories. 
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The first category is operations management. 

This refers to the operational management of factories and plants. Unfortunately, customers face issues such 
as siloed organizations, long time required for decision making due to the lack of information, and the high 
dependence of operational performance on human skills and experience. The approach in operations 
management is to smoothly implement operations management through digital technology or DX so that 
there is no waste in plant operations and business. 
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Another category is production optimization. 

The plant is lined with big equipment, which we call units. Unfortunately, they are individually optimized for 
the unit, and not completely optimized for the whole unit. The approach that we employ in our production 
optimization solution is to first digitalize entire production process to identify bottlenecks and improve the 
efficiency of those operations through digital technology for overall optimization. 
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The next category is supply chain. 

As I talked about production optimization earlier, that was enclosed inside a single company or plant. However, 
when attempting to optimize the supply chain, it transcends the boundaries of companies, and it requires the 
optimization of the relationship between the suppliers of customers and the customers of customers. the 
solution approach is to take full advantage of digital technology, "visualisation" across the end-to-end supply 
chain, and then run with the available optimization techniques of production planning, forecast management, 
and scheduling management. 
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Another aspect is the equipment management of plants. 

The customers’ plants themselves are large facilities, but unfortunately, the facility management is based on 
past experience. Thus, it is very important for us to fully utilize digital technology to "visualisation" all of our 
customers' facilities, create a feasible facility management plan, and operate it steadily. The purpose of this 
facility management solution is to transform it into strategic facility management that will contribute to the 
growth of customers' business. 
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Another category is energy management. 

Unfortunately, this is also in the realm of independent optimization. In energy management, all the energy 
used in a plant is visualized, and a feasible plan is formulated. In the industries in which our customers are 
located, pressure in terms of CO2 emissions and sustainability is increasing these days. The solution that we 
provide is to help these customers make progress on digitalization as soon as possible regarding Energy 
optimization and Net-zero emissions and achieve the SDGs.  
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This concludes my quick introduction to our Smart Manufacturing Solutions. If there is anyone who would like 
to know about them in more detail, this "Smart Manufacturing Solutions"  is a catalog that can be downloaded 
from our corporate website, so we hope you look at it. 
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Next, I will go over the IA2IA technology drivers. 

This figure explains how we intend to foster our core technologies. The horizontal axis describes the degree 
to which the core technology is ready for business or product development. On the very right, it says “ready,” 
and this shows that it can be used in business. The vertical axis represents the degree of contribution to the 
business. When using many solutions to launch businesses, then this technology map will converge on the top 
right. Thus, when all the technology goes up and to the right, it shows that the business is using the technology 
effectively. 

On the upper right, that is, cyber security, cloud computing and IIOT, are already being used by businesses. 
Here's a quick example of the technology around it. 
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First is AI and Machine Learning. To enhance the value of plant operations, we use AI. There are 3 areas. The 
first is abnormal sign detection, the second is root cause analysis of past problems, and the third is the quality 
estimation of products produced by customers. These three are the areas where AI provides value in plant 
operations. 



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

66 
 

 

This is an example of abnormal sign detection of equipment. 

At one point, a shaft breakage occurred in a reducer at a customer plant. When equipment failure occurred, 
AI was not introduced, but by analyzing from past data, extracting parameters such as acceleration, 
temperature, and velocity and applying them to AI, we were able to show an index of the health of the 
equipment, as shown in the graph below. In reality, three weeks before the actual failure occurred, we can 
see that the health level has changed to the abnormal range from the normal range. Going forward, we will 
be able to predict the occurrence of a failure only by looking at this health level. 
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Next is a digital twin. 

This is a solution to our mirror plant. The real plant is shown on the right side. We use a process model to 
create an elaborate model of the real plant in the world of the mirror plant, that is, virtual plant, shown on 
the left side. 

Generally speaking, the accuracy of a model deteriorates once it is created. However, by constantly tuning 
the parameters of the mirror plant with the actual plant, the digital twin can be made to follow the actual 
plant with high accuracy in real time. 

By doing so, it is possible to forecast the future movements of the plant. As an application, by testing process 
visualization, predictive alarm, and its optimum operating conditions on a mirror plant instead of an actual 
plant, we can aim to improve production efficiency while maintaining safety and security, which is the mission 
of the actual plant. 
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As usage examples of mirror plants, we would like to introduce the examples of chemical and gas companies. 
Chemical companies generally handle hazardous materials at their plants. Thus, even if they know that quality 
can be enhanced through certain changes, they cannot try it at an actual plant, so they will change it to a real 
plant while ensuring safety. Therefore, a mirror plant is used to ensure safety before being applied to real 
plant.  

Gas companies experience process changes, which occur as a result of various factors. A mirror plant is used 
to detect those changes in advance, and response measures are taken to maintain the quality and safety of 
supplied gas. 
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Another challenge is IA2IA technology integration. 

Up to now, even though we were using one technology, in reality, we are going to validate and integrate 
multiple technologies and transform them into customer value. 

You are now seeing the technologies that realize digital transformation or IA2IA. Engineering Technology (ET) 
is the key to integrating these technologies into customer value, so we believe this engineering technology 
(ET) will play an important role in the future. 
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This is an example of realizing Customers’ autonomous plant operation by combining AI and digital twin. 

As I said earlier, two AI models are embedded in the mirror plant. On the very bottom is shown supervised AI, 
and on the bottom in the middle is shown reinforcement learning. 

Supervised learning AI is used to detect in advance process abnormalities and equipment failure that are likely 
to occur in the mirror plant. Once that is detected, then reinforcement learning AI is used to figure out how 
to respond to prevent them from happening using a mirror plant because they must not occur in the real plant. 
Experiments are conducted using [inaudible] although it is through trial and error with reinforcement learning 
AI. 

If a good solution is found, then that is notified to the customer. Notice is made to make a response because 
this kind of process abnormality would occur in the future, and the notified to the customer sees this to 
implement a response in the real plant. 

Once the precision of AI is enhanced in the mirror plant, then without even giving a notice to customer 
operator, AI may take measures directly against a real plant without notifying the operator. This is a situation 
where the entire plant is operating autonomously. 
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Another technology is OPA, that is, open process automation. 

It is one of the two big events that Abe explained earlier. To put it simply, there was a problem in the past 
that customers could not easily introduce IT and digital technologies into control systems because the 
architecture of control system vendors, such as Yokogawa, who deliver process control systems, was vendor-
dependent and not open. To address this problem, OPA is an effort to separate the architecture of control 
systems and standardize and reconstruct interfaces between components. 

At Yokogawa, we support this purpose, and we have actively participated from the start. As Abe explained 
earlier, the requirements for IT and OT are quite different. Therefore, in order to ensure the requirement for 
OT, we are now building a testbed and conducting technical verification. 

The customers who support this activity plan to conduct field trials at customers' commercial plants in  the 
next fiscal year or the fiscal year after that, and we are conducting technical verification for that purpose. 

Thanks to this OT architecture, it is possible to construct a flexible architecture that optimizes the entire 
production process by the control system using various communication technologies and cloud environments. 
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5G is used here. There are 2 types of to 5G, that is, public 5G and local 5G. When using local 5G, it is possible 
to eliminate all the wired connections inside a plant. For customers, this is very beneficial in terms of facility 
management and contributes to cost reduction. 

This picture shows that a CI server in the cloud is responsible for controlling multiple plants, that is, Plant 1, 
Plant 2, and Plant X, to achieve overall optimization.  For example, if Plant 1 is a supplier from the customer's 
perspective, this is an architecture that realizes optimization across the end-to-end of the supply chain. 
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Next, this is also an example of using 5G. There is an online office and an offline field on the left. Now, in our 
Field Assistant service, inspector uses tablet devices in the field to patrol inspection of plants. After 
aggregating the data on the tablet device and returning to the office, the inspector manages the data on the 
office server. By using local 5G, the inspector can collect inspection data in real time by using wearable devices 
rather than tablet devices, and if there are any problems, they can solve them on the spot. 
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 It is difficult to run inspections of the entire plant because some parts of the plant are too dangerous, too 
high or too small for people to access. If the use of 5G is further promoted, it will be possible to carry out 
inspections and patrols by making full use of robots, drones, and crawlers and connecting these with 5G. 

When human beings conduct inspections, there are human traits that are employed, such as a sense of 
abnormality or comparison with past experiences, such as the feeling of something being strange using the 
person’s five senses. Instead of them, it is necessary to place sensors, such as through vibration, video image, 
or audio as payloads on the robot. 

However, that alone is insufficient. Because people’s past experiences or the feeling that something seems 
strange can often be correct, how do we get the robot to judge them?  Presumably, robots will be embedded 
with a small AI that will make an overall judgment. This approach brings us closer to autonomous, unmanned 
operations as well as daily patrol inspections. 
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Next is the summary. 

The movement towards industrial autonomy and IA2IA has already started around the world. This can be seen 
from the survey. Digital technologies that realize this goal can already be used. 

Yokogawa will contribute to the sustainable development of industry and society by involving the entire 
industry under the concept of “Co-innovating tomorrow”. 

Also, to realize Industrial Autonomy, engineering technology (ET) that multiples the technology of IT/OT and 
convert them into customer value are important elements. 

This concludes my presentation. Thank you for your attention. 
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Question & Answer 

 

Q: Could you explain what Yokogawa considers technology and other priorities in light of customers’ needs 
for autonomous? 

A: First of all, AI is essential. In addition to that, Robotics. In addition, robotics and Yokogawa will not build 
robots ourselves, but we are already planning and implementing how to deploy robots. And 5G. Local 5G in 
plant deployment is still a pre-mature. We must first carry out verification tests in cooperation with Japanese 
telecommunications carriers. Furthermore, sensing technology is also essential. There is still a lot of 
information to be measured, so I would like to work on it as a first priority. And, of course, cyber security. We 
intend to provide services while collaborating with companies that have strengths in security. These 
technologies are now at the top of our list. 

Q: What do you think about the balance between profits and investment for growth, and the time frame when 
investment is likely to begin to be reaped? 

A: I think that we need to continue to accelerate IT and DX investment to make transformation. At this stage, 
it is quite difficult to present the figures in digital terms. However, as we move toward our medium-term and 
long-term goals, we need to maintain a balance of profits and investments. I think that this is the essence of 
management, which requires careful attention. The phase that we are facing right now is the shift from Mode 
1 to Mode 2 and Ambidexterity, so we want to push it forward and are considering it. 

Q: What impact will the IA2IA trend and business have on Yokogawa's current and future results? 

A: As we move in the direction of IA2IA, we have priority technologies, which we will combine to advance. 
This is an extension of our current mid-term plan and past efforts, and we are already making progress by 
investing in various transformations. It's difficult to explain in detail that we made such a profit because I did 
this, but we have already begun to see results from the past. We have been able to maintain our gross profit 
ratio and profitability at this time, despite the extremely difficult business environment in which price 
competition is intensifying. Please understand that our customers acknowledge that we are making such 
investments to solve their new issues and it is driving our profits. I hope that you will understand that our 
strategy is centered on further scaling up the skills we have developed to solve customer issues in the strategy 
we explained today. 
In addition, now that it is quite difficult to invest in CAPEX, and customers are looking to extend the life of 
existing plants to 40, 50, or 60 years. We believe that we will not only sell products but also provide services 
for the lifetime of assets at our customers' plants based on the IA2IA and OPA. Therefore, in this field alone, I 
think that the bottom line and profitability will increase, as well as the top line. In other words, we would like 
to enhance new models such as the recurring model, as well as the conventional sales method. 

Q: Mirror plants have been in operation from before, and I think that their accuracy and the added value they 
provide have increased. Are they increasing as a business, including recurring revenue? 

A: I assume that customers had not much faith in these digital technologies in the past, but now that 
customers are seeing the realization of DX using digital technology, we feel that they tend to put their trust in 
these technologies. I think we will see more and more examples of customers using these technologies to gain 
trust. Business will grow along with that. 

[END] 
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