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Standardization and Rule-making 
Activities for a Sustainable Society 
— Current Status and Future Vision
Shinji Oda *1

International standardization activities contribute to the realization of a sustainable 
society through sharing the best practices of developed countries for solving social issues 
around the world. This paper reviews the objectives and directions of international 
standardization in the manufacturing industry that the Yokogawa Group is working on. 
Specifically, it covers areas including factory modeling, the establishment of a foundation for 
information exchange, and contributions to sustainability in the manufacturing industry.

INTRODUCTION

A sustainable society is being pursued globally under the 
banner of the Sustainable Development Goals (SDGs). 

As part of this effort, Yokogawa has set its Three goals for 
sustainability (Figure 1)(1).

Figure 1 Yokogawa’s Three goals for sustainability

One way of achieving a sustainable society is to use 
energy and other limited resources efficiently. This requires 
establishing rules and standards that help solve problems in 
industry and society. If the best practices accumulated in 
developed countries are shared as international standards 
throughout the world, resources could be used more efficiently. 
The importance of this approach has been emphasized by 
the International Organization for Standardization (ISO), the 
International Electrotechnical Commission (IEC), and the 
International Telecommunication Union (ITU)(2)(3)(4).

As a company that contributes to the manufacturing 
industry, Yokogawa is actively involved in such international 
standardization. It is working hard toward its Three goals by 
“providing value through Industrial Automation to Industrial 
Autonomy (IA2IA) and Smart Manufacturing,” which is the 
basic strategy set in Accelerate Growth 2023, Yokogawa’s 
mid-term business plan (Figure 2). In line with these efforts, 
this special issue of Yokogawa Technical Report presents 
the current status of international standardization and 
discusses the future vision, under the theme of “International 
Standardization for Driving the Transformation of the 
Manufacturing Industry.”(5)

This paper outlines the objectives and directions of 
international standardization in the manufacturing industry, 
along with the contents of other papers in this special issue, as 
a useful guide to reading this issue.

Yokogawa will work to achieve net-zero emissions, make a transition to 
a circular economy, and ensure the well-being of all by 2050, thus making 
the world a better place for future generations.
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Figure 2 Providing value through IA2IA and  
Smart Manufacturing

MODELING IN THE MANUFACTURING 
INDUSTRY

Smart Manufacturing is part of the Digital Transformation 
(DX) of the manufacturing industry. The first step is to 
map an actual factory onto a virtual model. To do this, it is 
necessary to gather information from outside of the factory, 
such as information on the devices delivered and system 
integration. International standardization is required to use 
such information from multiple entities seamlessly.

This section introduces the Digital Factory framework 
as an international activity to standardize such information. 
It also explains the modular production system where each 
process in a chemical factory has been modeled and combined 
as a reconfigurable module.

Digital Factory framework
When modeling a factory, it must be possible to exchange 

information among systems of different manufacturers and 
architectures, with the meaning kept intact. In addition, such 
information must be constantly updated and usable not only 
in the short term, such as at the time of factory construction, 
but also in the long term, such as for maintenance throughout 
operation. To achieve this, systems must not only connect with 
but also understand each other. This function, called Semantic 
Interoperability, is one of the core technologies for Smart 
Manufacturing.

The Digital Factory framework is an international 
standard published in October 2020. It specifies the structure 
of common model elements based on a common conceptual 
dict ionary and their usage rules to achieve Semantic 
Interoperability. If diverse communication technologies and 
tools around the world comply with this framework, it will be 
possible to digitally represent a production system (Digital 
Factory). The information will be kept up to date and available 
at any time to all parties involved throughout the lifecycle of a 
production system (from planning and design to disposal).

Modular Production System
In the chemical and pharmaceutical industries that 

manufacture functional materials, it is necessary to keep up 
with market changes, such as diversifying customer needs and 
shortening product lifecycles. To respond to these changes, 
it is necessary to solve multiple issues at the same time such 
as manufacturing high-mix low-volume products, shortening 
a product’s time to market, and improving the flexibility of 
production facilities and energy efficiency. The concept of a 
modular production system was therefore created, in which the 
operating units of a batch production system are modularized 
and freely combined.

NAMUR, a user association of automation technology 
and digitalization in the process industries, is promoting the 
standardization of a concept called Module Type Package 
(MTP), which aims to improve engineering efficiency in 
modular production systems. In Japan, the iFactory project 
is under way to encourage the implementation of modular 
production systems as par t of the Strategic Innovation 
Program for Energy Conservation Technologies, which is led 
by the New Energy and Industrial Technology Development 
Organization (NEDO).

INFRASTRUCTURE FOR EXCHANGING 
INFORMATION IN THE MANUFACTURING 
INDUSTRY

Modeling and other technologies help def ine and 
exchange static information (specifications, installation 
locations, etc.) of devices and facilities in a factory. In 
addition, dynamic information is exchanged among the 
devices and facilities. Such information covers a wide range, 
from process values such as temperature, pressure, and flow 
rate to values that indicate the operating status of the devices 
such as operating hours and environmental temperature. Since 
devices and facilities are installed in a wide variety of areas, 
including remote locations and hazardous areas, the means of 
collecting information from these areas are also diverse. In 
addition, communication speeds must be fast enough to use 
this information effectively and appropriately.

Accordingly, it is necessary to model the devices and then 
define the structure of the information to be obtained from 
them. One solution is the open platform communications-
unified architecture (OPC UA). This infrastructure facilitates 
defining an information model and exchanging information, 
and its international standardization is under way(6). The 
standardization of a technology called Ethernet-advanced 
physical layer (Ethernet-APL) is also in progress. Ethernet-
APL will be able to achieve general-purpose communication 
at 10 Mbps (100 Mbps in the future) in hazardous areas where 
only low-speed communication is possible due to limitations 
on the power that can be supplied. Regarding wireless 
technology, the 5th generation mobile communication system 
(5G) technology is increasingly being used for consumer 
applications, and its in-plant use is being considered. This 
section introduces these solutions and related technologies.
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OPC UA: Handling Information across a Plant in an 
Integrated Manner

Conventionally, information of devices and facilities in a 
plant is handled as information at individual points (e.g., flow 
rate obtained from flow meter A, rotation speed of motor B). 
Such information is displayed on the same screen so that it 
appears to be integrated. To improve the efficiency of factory 
operation and facility management, it should be actually 
integrated and preferably handled as a model of the entire 
target devices (e.g., all data of f lowmeter A and all data of 
motor B). In addition, the modeling should not be application-
specific, but should support the entire production system (so 
that production and maintenance plans can be drawn up based 
on the operating status of devices) as well as the management 
system (so that devices and facilities can be managed by 
enterprise resource planning (ERP)). The benefits are much 
greater in this case.

OPC UA is a promising technology for this purpose. It 
defines the model and enables the information to be distributed 
as the information model. The international standardization 
of this core technology has already been completed, and 
cur rently the international standardization of var ious 
information models and the expansion of the application area 
(high-speed real-time communication, etc.) are in progress.

Ethernet-APL: a Communication Physical Layer for 
Evolving Field Devices

Communication technologies used in plants in the 
process industry must meet the requirements for long-
distance communication and operation in hazardous areas. 
Currently, 4-20 mA analog communication and Foundation 
Fieldbus digital communication are used. However, to 
achieve DX in the manufacturing industry, it is necessary 
to collect a large amount of information from devices at a 
sufficient communication speed. Therefore, Ethernet-APL 
technology is being developed and standardized to enable 
general-purpose Ethernet technology to be used in plants in 
the process industry. This involves more than just achieving 
higher communication speeds and capacities. Various 
Ethernet technologies and tools have been developed in the 
IT and assembly industries; making them available will 
dramatically improve the efficiency of network engineering 
and maintenance in the process industry, too. When combined 
with the OPC UA information model, it will enable the 
information to be handled not only in the field but also by the 
control system, the production management system, and even 
by the business management system.

5G Wireless Communication: Accelerating the Digitization 
of Factories

Wireless communication has not been actively introduced 
to factories, where stable, real-time communication is 
required. However, with the development of ISA100 Wireless 
and other standards to satisfy the requirements of the process 
industry, wireless communication is increasingly being used 
in factories(7).

5G is the latest generation of mobile communication 
networks, and it is being standardized so that it can serve as 
a social infrastructure not only for consumers but also for a 
wide range of business. Meanwhile, systems and operations 
in factories are increasingly being digitized, making wireless 
communications more useful to connect mobile and other 
devices. To improve convenience, the manufacturing industry 
is actively identifying potential 5G applications while 
submitting its requests to related organizations involved in 
international standardization.

CONTRIBUTION TO ACHIEVING 
SUSTAINABILITY IN THE MANUFACTURING 
INDUSTRY

The manufacturing industry accounts for 90% of energy-
derived CO2 emissions, with the process industries for iron 
and steel, chemical, and ceramic products accounting for 
most of the emissions(8). Energy management of factories in 
these industries is required not only for reducing cost but also 
for ensuring sustainability. In addition, process industries 
often handle hazardous materials such as explosives and toxic 
substances. If any incident occurs in a factory, it may not only 
cause human injury and economic losses, but also have an 
enormous impact on the environment.

Yokogawa has long been involved in international 
standardization related to energy management and plant 
safety. This section introduces its efforts.

International Standardization on Energy Management
In recent years, there has been a growing need for energy 

conservation, reduction of carbon emissions, and improvement 
of energy efficiency. Since factories consume huge amounts of 
energy, even a small improvement in efficiency will lead to a 
significant reduction in energy consumption. Meanwhile, some 
factories have their own power generation facilities, which 
enable them to freely decide how much electricity to purchase. 
This f lexibility helps adjust the supply-demand balance of 
the power grid and thus promote the use of renewable energy, 
whose output tends to fluctuate. To support these activities in 
factories, the facility energy management system (FEMS) has 
been introduced, which grasps, estimates, and optimizes the 
amount of energy demand.

ISO/TC301 (energy management and energy savings) 
and IEC/TC65 (industrial-process measurement, control, 
and automation) have been developing various international 
standards to promote energy conservation and optimize energy 
supply and demand in factories. Yokogawa has proposed a 
method for evaluating progress in the energy management of 
organizations (ISO 50011) and international standardization of 
FEMS (IEC 63376). These standards are expected to promote 
energy conservation in factories through evaluating related 
activities in organizations and clarifying FEMS adapted to 
energy optimization measures in factories.
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Framework for Constructing and Operating Process Plants 
Safely

Plant safety is a prerequisite for a sustainable society; any 
incident at a process plant could cause human casualties in 
and around the plant, as well as economic and environmental 
damage on a global scale. Its impact on society could be 
enormous.

In the wake of serious incidents in the past, laws and 
regulations related to process safety were discussed, and the 
concept of risk reduction and management systems based 
on the construction and operation of safety instrumentation 
systems have come to be recognized as a f ramework. 
Yokogawa has  long been i nvolved i n  i nte r nat iona l 
standardization.

CONCLUSION

This paper introduced Yokogawa’s contribution to solving 
social issues through international standardization. In addition 
to the topics described in this paper, Yokogawa is involved 
in many other activities, such as the standardization of core 
technologies for control system security and the achievement 
of smart cities and smart societies.

The author hopes this paper will help readers of this 
special issue understand the purpose and direction of 
international standardization in the manufacturing industry.
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