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F E A T U R E D  A R T I C L E S Solutions for Resilient Management in Industry

1. Introduction

With its mission of “Contributing to society through the 

development of superior, original technology and products,” 

Hitachi supplies a variety of technologies and solutions for 

industry as it plays its part in addressing the environmental 

problems that are among the critical challenges facing society.

For example, Hitachi’s digital solutions equipped with 

the latest technology are helping reduce carbon dioxide 

(CO2) emissions by improving the effi  ciency of the systems 

that support society. Hitachi is also helping to decarbonize 

industry by putting these digital solutions to use in building 

resilient supply chains.

Meanwhile, Hitachi is addressing such global prob-

lems as the increasing rate of resource extraction, use, and 

disposal. Th is involves working with customers and wider 

society to create a water- and resource-recycling society, 

including through the creation of value chains that achieve 

circularity in resource use.

Th is article describes digital solutions for industry that 

help to reduce the load on the environment as well as 

Hitachi’s technologies and the role it is playing in the cre-

ation of a circular economy.

2. Hitachi Digital Solutions for 
Industry that Help Reduce 
the Environmental Load

Th e operating environment and values of companies in the 

industrial sector are changing signifi cantly against a back-

drop of increasing uncertainty in people’s lives, including 

a rising awareness globally of the environment, societal 

changes resulting from COVID-19, and heightened geo-

political risk. To help companies overcome these complex 

and wide-ranging management challenges, the Industrial 

Digital Business Unit at Hitachi operates on the basis of 

improving customer value through the supply of total seam-

less solutions that draw on its combined strengths in IT, 

operational technology (OT), and products. It contributes 

to social innovation by serving as a full-service provider of 

robotics system integration (SI) and digital solutions that 

integrate IT and OT.

Taking a broad view of industry and how it can reduce 

the load on the environment, what is important is to work 

toward carbon neutrality across the entire supply chain 

from start to fi nish rather than leaving it to the individual 

companies involved to reduce their own CO2 emissions.

By utilizing a variety of solutions powered by digital 

technology to improve the effi  ciency of customer business 

processes, Hitachi’s Industrial Digital Business Unit is 

helping to reduce the load that industry imposes on the 

environment by shortening both the time and distance for 

those business processes that are environmentally damaging.

One example of how Hitachi helps reduce the load on 

the environment in manufacturing is through the supply 

of solutions that support the scheduling and execution of 

production and sales in response to fl uctuating demand. 

Th ese solutions make production, distribution, and other 

operations more effi  cient, and optimize inventory.

In product distribution, the environment also benefi ts 

from reduced food losses and the avoidance of overstock-

ing through automatic ordering that uses artifi cial intel-

ligence (AI) to predict demand. Th is optimizes inventory 

and ensures that ordering matches requirements.

In the healthcare and pharmaceutical sectors, Hitachi 

is helping the environment through rigorous quality 
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management (traceability) and by optimizing the entire 

value chain for products associated with regenerative medi-

cine using a platform for the comprehensive and centralized 

management of cell handling and trace information.

Th e digital technologies used to achieve this optimization 

take the form of Hitachi cyber-physical systems (CPSs). 

Th e optimization of real-world operations is achieved by 

collecting and modeling the large quantities of information 

in diverse forms derived from business processes in physical 

space, conducting analyses and simulations in cyberspace 

to fi nd optimal solutions that are then used as feedback to 

physical space (see Figure 1).

Past practice for optimization like this has focused 

on particular business processes within a company, with 

improvements being made across the vertical axis from 

the workplace up to management. What is called for now, 

in contrast, is improvements such as CO2 reduction and 

greater fl exibility that span entire supply chains encom-

passing multiple companies. However, the problems to be 

solved are becoming more complex and challenging as the 

scope of optimization expands, the variety and quantity 

of data to be collected and analyzed grows, and the num-

ber of companies involved increases. Another factor that 

makes the optimization of entire supply chains diffi  cult is 

the existence of discontinuities between business processes, 

departments, and companies, what in Japanese are called 

“kiwa” (gaps). Hitachi achieves system-wide optimization 

by using CPSs to span these gaps and solve complex and 

diffi  cult problems.

While market uncertainties are growing and the issues to 

be resolved are becoming more complex and multifaceted, 

Hitachi’s Industrial Digital Business Unit intends to com-

bine reduced environmental impact with greater economic 

value while also supporting business process improvement 

by customers. Key to achieving this is connectivity across 

the solutions and products used to present and analyze 

information from the production workplace across the 

entire value chain.

3. Hitachi Technologies for 
Industry and its Role in 
Achieving a Circular Economy

Th e circumstances surrounding resources have changed 

signifi cantly in recent years. Th e diffi  culty of procuring 

necessary resources has emerged as a critical issue for 

many industries. Th e factors behind this include the rise 

in resource consumption due to global economic develop-

ment and population growth, along with commodity price 

infl ation driven by heightened geopolitical risk.

Likewise with used products, resource recovery has 

become a global issue. One example is the pollution of the 

ocean by discarded plastic waste and its impact on marine 

life.

Think

ActSense

Other companiesConsumers
Government 

agency

Insight

Cyberspace

Physical space

DiscoveryIntelligence

intelligence

Intelligence

Analysis and simulation

ManagerSupervisorWorker

Company

Free access 

to model Model

Free access 
to data

Management 
information

Management 
information

Management 
information

Management 
information

Procurement 
information

Procurement 
information

Procurement 
information

Procurement 
information

Supply 
information

Supply 
information

Demand 
information

Supply 
information

Supply 
information

Equipment 
data

Equipment 
data

Equipment 
data

Equipment 
data

Operation 
dataOperation 

data

Operation 
data

Weather 
data Weather 

data

Government 
information

Consumer 
information

Population 
data

Demand 
information

Automobile 
data

Automobile 
data

Water 
usage

Electricity 
usage

Population 
data

Consumer 
information

Production 
data

Production 
data

Production 
data

Model
Shared model

Optimal solution for entire supply chain

Provide optimal solutions 

as feedback to many 

different processes

CPS

Figure 1 — Use of CPSs for Optimization
Hitachi is building new businesses and ecosystems by delivering reliability and flexibility in ways that can be utilized by the wide range of businesses 
that make up the supply chain, and also through its real-time capabilities for the analysis in cyberspace of large quantities of operational data collected 
in diverse forms and its use to obtain optimal solutions for feedback to operations.

CPS: cyber-physical system
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Th e establishment of supply chains that extend from 

acquiring raw materials to the production of end products 

is one of the increasingly critical tasks shared by a variety of 

diff erent industries and the logistics sector, as is the creation 

of a resource-recycling society that provides for products to 

be turned back into usable resources after use.

To help with this task of creating a resource-recycling 

society, Hitachi is working to make greater use of recycled 

materials in “resource arteries” (for the manufacture and sale 

of products) as well as achieving longer product life and 

reduced resource use. Likewise with “resource veins” (for the 

recovery and recycling of materials), Hitachi is promoting 

practices such as product reuse and remanufacturing.

For the recycling of home appliances, Hitachi developed 

a means of recovering chlorofl uorocarbon gas from refrig-

erator insulation and patented the basic process. It also 

established home appliance recycling businesses in Japan’s 

Tochigi Prefecture and in Hokkaido and Tokyo in 1999.

Th ese businesses obtain useful materials from automated 

teller machines (ATMs) and other IT equipment as well 

as from home appliances, recovering the rare earth metals 

contained in air conditioners and also recycling medical 

devices and smartphones.

Figure 2 shows a diagram of how a circular economy 

works. Th is encompasses not only conventional recycling 

(turning waste into useful materials), but also other ways in 

which the circularity of resource use can be achieved, such 

as remanufacturing, rebuilding, repairing, and extending the 

life of products. Hitachi is engaged in ongoing work on the 

recycling of industrial products, including home appliances, 

which is inspired by the circular economy.

4. Conclusions

Th e challenges facing the world are becoming increasingly 

severe and complicated amid rising market uncertainties 

driven by factors such as climate change, COVID-19, and 

geopolitical risk.

Hitachi has been working on utilizing its latest digi-

tal solutions to help create a circular economy and reduce 

the impact that customers have on the environment. Th e 

company has also taken up the challenge of combining 

human wellbeing with the creation of sustainable societ-

ies by making full use of data and technology, working 

to resolve societal problems through its Social Innovation 

Business that leverages IT, OT, and products.
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Figure 2 — Circular Economy
The diagram shows other ways in which resource circularity can be achieved in addition to conventional recycling routes.

3R: reduce, reuse, recycle

Authors
Takahiko Fujiwara
Planning & Strategy Division, Industrial Digital 
Business Unit, Hitachi, Ltd. Current work and 
research: Planning and management of research and 
development in the industrial sector.

Takahiro Tachi
Water Solutions Division, Water & Environment 
Business Unit, Hitachi, Ltd. Current work and research:
General management of water infrastructure business 
and research and development. Certifications: 
Expert for Standardization, Japan (SE00346). 
Society memberships: The Society of Environmental 
Instrumentation, Control and Automation (EICA) and 
the Catalysis Society of Japan (CATSJ).


