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Approach to the Environment
The Idemitsu Group works to reduce the environmental impact of its business activities through more efficient energy use 
and other measures in order to contribute to the creation of a sustainable society with harmonious coexistence between 
the economy and environment. We aim to protect the global environment by conducting appropriate education and 
awareness raising activities for all employees to enhance their eco-consciousness and actively promoting advanced 
initiatives to solve such environmental problems as global warming. To achieve this aim, we have established a policy 
regarding environmental conservation, both global and regional, as an important value to be prioritized in all our business 
activities.

Environmental Management System

Safety & Environmental Protection Headquarters

We have traditionally positioned “Safety, Health and the Environment” as key concepts supporting our management 
foundation, and have established the “Safety & Environmental Protection Headquarters” to promote initiatives to secure 
employee safety and health as well as to preserve the environment. Members of the headquarters consist of the General 
Manager and co-head as well as division heads in charge of supervising business sites and others who are appointed by 
the General Manager, in addition to the secretariat. The executive in charge of safety and environment (Director) is 
appointed by the President and Representative Director to serve as the General Manager of the Safety & Environmental 
Protection Headquarters, overseeing the headquarters as the individual bearing the highest responsibility regarding 
safety, health, and the environment. The Safety, Environment & Quality Assurance Department serves as the secretariat.

The primary role of the headquarters is (1) to determine the medium-term management plan, the annual basic poli-
cies, and priority HSE issues, (2) to assess and evaluate performance through audits, (3) to maintain, review, and improve 
the Environmental Management System (p. 20), and (4) to instruct all departments and major affiliated companies on how 
to secure the management resources necessary to establish, implement, maintain, and continually improve this Manage-
ment System. As a general rule, the Safety & Environmental Protection Headquarters Meeting is held once a year in 
December to decide on such matters as our group’s annual basic policies for the next fiscal year.

When establishing and reviewing the medium-term management plan, the annual basic policies, and priority issues 
regarding HSE, the secretariat creates a draft proposal in a way that reflects on outcomes of HSE activities undertaken 
in the preceding fiscal year and takes into consideration the social environment surrounding HSE issues. The draft is 
examined at the Safety and Environmental Managers Meeting attended by managers in charge of safety and the environ-
ment from each department and then approved at the Headquarters Meeting. After the draft is ruled on by the General 
Manager of the headquarters, it is finally reported on to the Management Committee. If the Management Committee has 
instructions or opinions that should be reflected in the draft, the General Manager of the headquarters once again 
reviews and approves the final version.

The Board of Directors receives reports from the business executives and provides oversight on environmental 
issues, including climate change.

Environmental Protection Policy
1. Make all-out efforts to prevent leaks or contamination, and contribute to environmental protection.
2. Actively contribute to the prevention of global warming and work to reduce greenhouse gases emitted through our business 

activities.
3. Effectively use resources in all our business activities.
4. Promote green procurement when purchasing material, construction work, services, etc.
5. Be aware of the importance of biodiversity and actively contribute to its maintenance.
6. Work to develop and popularize technologies and products that create a better environment.
7. Set environmental objectives based on the annual basic policies, and facilitate concerted efforts to achieve those objectives 

via internal and external collaboration.
8. Continually improve the Environmental Management System to enhance environmental performance.
9. Actively disclose environmental information and promote communication with parties outside the Company to ensure reliabil-

ity and improve our corporate value.

■ Positioning of the Safety & Environmental Protection Headquarters in the Corporate Governance System and an Outline of the 
Safety and Environmental Management System

Details of Our Environmental Management and Environmental Policy

Executive Message

As for the environment, our stakeholders are highly concerned about global environ-
mental problems, such as climate change, ocean plastic waste, and biodiversity 
loss. The Group is also promoting various relevant initiatives but recognizes that at 
present the highest priority is reducing CO2 emissions while fulfilling its mission of 
ensuring a stable energy supply.

To achieve this, the Group, which aims to be an advanced ESG management 
company, revised its Medium-term Management Plan in May 2021, outlining its 
efforts to achieve carbon neutrality by 2050 and, as a waypoint, establishing a goal 
of reducing the Scope 1+2 emissions of major Group operations by 4.0 million tons 
compared with fiscal 2017 by 2030. In addition, along with reducing Scope 1+2 CO2 
emissions, we are working to reduce Scope 3 emissions throughout the entire value 
chain while accurately assessing the needs of customers.

Meanwhile, we will continue striving to prevent environmental pollution, thor-
oughly ensure compliance, and reduce the Group’s environmental impacts and risks. 
The Safety & Environmental Protection Headquarters is working to resolve these 
kinds of environmental issues confronting the Group by conducting environmental 
audits, collecting and managing environmental data, raising and enhancing environ-
mental awareness among employees, and disclosing information. We disclose 
information regarding environmental initiatives and activities, which are closely 
related to human rights, to stakeholders as appropriate.
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Operation of Environmental Management System
Our Environmental Manage-
ment System is presented in the 
diagram on the right. It is based 
on a combination of the group-
wide PDCA cycle, utilized by the 
Safety & Environmental Protec-
tion Headquarters, and the 
individual PDCA cycles utilized 
by each business department.

 The Safety & Environmental 
Protection Headquarters formu-
lates a medium-term management 
plan for the entire Company and 
identifies annual basic policies and 
priority issues based on that plan. 
In line with these annual basic pol-
icies, each business department 
develops its own action plan.

Each business department 
operates a PDCA cycle in which 
it executes business activities 
based on its action plan, periodically evaluates and reviews these activities, and identifies matters that must be improved 
and reflected in the action plan for the next fiscal year. Meanwhile, the secretariat for the Safety & Environmental Protection 
Headquarters carries out an annual evaluation and review of group-wide operations of the Environmental Management 
System. Matters requiring improvement are discussed at Headquarters Meetings in conjunction with reviews carried out by 
each business department to ensure continuous improvement. Furthermore, a total of 34 business departments and affiliate 
companies within the Group (21 in Japan, 13 overseas) acquired ISO 14001 certification as of June 30, 2021.

Safety and Environmental Audits
In order to confirm and promote the HSE activities of each business department, the secretariat of the Safety & Environ-
mental Protection Headquarters conducts Safety and Environmental audits at our refineries and complexes on an annual 
basis. At business sites other than those named above, Safety and Environmental audits are carried out at a frequency 
decided in consideration of the worksite’s safety and environmental risks and safety and environmental management 
status. Should safety- and/or environment-related issues requiring improvement be discovered by audits, the secretariat 
will conduct follow-up monitoring on each case and oversee the entire process from the planning of countermeasures to 
the completion of their implementation. Furthermore, the General Manager of the Safety & Environmental Protection 
Headquarters conducts Safety- and Environment-related instructions or safety patrols by visiting business sites. In par-
ticular, we have made it a rule for the General Manager of the Safety & Environmental Protection Headquarters to visit our 
refineries and complexes once a year to undertake these activities.

Note: In FY2020, a total of 11 business sites underwent audits. The implementation status of these audits is presented in page 67.

Environmental Compliance (Number of Environmental Abnormalities)
In FY2020, Group complexes recorded three serious compliance violations as listed below. We will identify minor com-
pliance violations that are not classified as serious compliance violations and investigate their causes to prevent 
recurrence in an effort to step up our environmental protection initiatives.

Note: Compliance violation refers to one or more of the following cases that exceeded the regulatory standards that are stipulated in environmental laws and regulations 
(including local regulations and agreements)
A. Events that were determined to require “countermeasures in the accident” based on environment-related laws and regulations
B. Cases in which reports were submitted to government bodies regarding corrections taken after receiving administrative punishment, instruction, or guidance from 

said bodies
C. Cases resulting in damage to the bodies, lives, property, etc., of neighboring residents, etc., and compensation paid to them.

Environmental Education and Awareness-Raising Activities
We provide environmental education for the entire Group under the leadership of the Safety & Environmental Protection 
Headquarters. We are also engaged in activities to raise awareness of environmental protection in line with the Environ-
ment Month promoted by the Ministry of the Environment. In June 2020, we distributed environmental education 
materials and conducted environmental quizzes based on the theme of climate change to raise environmental awareness 
among employees.

■ 2019 cleanup activities (Odaiba Marine Park)

■ Environmental Management PDCA Cycle
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■ Disposal of equipment containing chlorofluorocarbons before it had been treated
■ Emission leaks from gaps between ducts
■ SOX emissions in excess of the regulation amount

Details of Our Environmental Management and Environmental Policy

*As of June 2021

FY 2019 2020 2021

Education

Let’s Find Out About the Ocean 
Waste Problem Let’s Find Out About Climate Change Let’s Find Out About Carbon Neutrality

■ Distributed educational materials
■ Conducted environmental quizzes

■ Distributed educational materials
■ Conducted environmental quizzes

■ Distributed educational materials
■ Conducted environmental quizzes
■ Included an interview with the 

General Manager of the Safety & 
Environmental Protection Depart-
ment in the Group Newsletter

Activities
Beach cleanup activities Tokyo Bay environmental survey Environmental lecture 

(carbon neutrality)

Light Down Campaign — —

Training Environmental management capabil-
ity enhancement training (54 people)

Environmental management capabil-
ity enhancement training (265 people)

Environmental management capabil-
ity enhancement training (79 people)*
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Resource Inputs and Environmental Footprints Attributable to the Idemitsu Group’s Operations

Activities

Scope of calculation: 
Idemitsu Kosan and consolidated 
subsidiaries

(1) Raw material and energy production 

(2) Raw material and energy transportation 

(3) Manufacturing

(4) Product transportation and sales

Resource Inputs

Environmental footprints

Scope of calculation: Idemitsu Kosan and consolidated subsidiaries

Note:  Scope of calculation encompasses the following business 
sites engaged in (3) Manufacturing: Hokkaido Refinery, Chiba 
Complex, Aichi Refinery, Tokuyama Complex, TOA Oil’s 
Kawasaki Refinery, and Showa Shell’s Yokkaichi Refinery.

■  Final disposal   
38t

Input

Output

(5) Consumption of roducts
(1) Raw material and 

energy production
(2) Raw material 

and energy 
transportation

(4) Product  
transportation 
and sales

(2) 1.2%

(4) 0.2%

(3) 95.3%

(1) 3.3%

■ Energy 
consumption 

4,916
thousand kL

(Crude oil equivalent)

(2) 0.0%
(4) 0.1%

(3) 99.2%

(1) 0.7%

■  Water resources 
intake 

1,467,310
thousand t

Note: For information on GHG emissions (CO2e), please see ESG Data (p. 94).

CO2 Emissions by Scope

Scope 3 (category 11)

108,187 thousand t-CO2

Scope 2
829 thousand t-CO2

Scope 1
12,193 thousand t-CO2

■  CO2 emission 
volume 

121,209 
thousand t-CO2

(2) 1.2%

(4) 0.1%

(3) 95.6%

(1) 3.1%

Scope 1+2 Emission Ratio by Business Activity

■  CO2 emission 
volume 

13,022
thousand t-CO2

(2) 6.3%
(4) 0.0%

(3) 86.3%

(1) 7.4%

(2) 31.2%

(3) 54.9%

(4) 0.0%
(1) 13.9%

Air Pollution Emission Ratio by Business Activity

■  SOx emission 
volume 

7,886t

■  NOx emission 
volume 

13,980t

(3) Manufacturing

Types of activity presented below encompass all of the Idemitsu Group’s business segments.*
*Petroleum, Basic chemicals, Functional materials, Power and renewable energy, and Resources segments

* In the above donut charts, the numbers (1) through (5) indicate the corresponding portion of the value chain.

■ Primary business value chains overview

(2) Transportation(1) Production (5)  Consumption  
and use

Coal
(Resources Segment)

(4) Storage

(5)  Power generation(2)  Raw material 
transportation

(1)  Raw material 
production

Manufacturing of solar panels
(Power and Renewable Energy Segment)

(4)  Panel installation(4)  Product  
transportation

(3)  Panel  
manufacturing

(4)  Power  
transmission(4)  Power distribution (5)  Consumption  

and use
Renewable energy power generation
(Power and Renewable Energy Segment)

(3)  Power generation

(2)  Crude oil  
transportation

(1)  Crude oil 
production

(5)  Consumption  
and use

Petroleum and petrochemicals
(Petroleum Segment / Basic Chemicals Segment)

(4)  Product  
transportation(4)  Product storage(3)  Product  

manufacturing(3)  Crude oil refining
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Our Response to the TCFD Recommendations

Becoming a TCFD Signatory by Declaring Our Support for Its Guidelines

On February 14, 2020, we declared support for recommendations 
issued by the Task Force on Climate-related Financial Disclosures 
(TCFD) and became a TCFD signatory.

Idemitsu’s Approach to the Disclosure of Climate Change-Related Information

We disclose information in accordance with TCFD recommendations. Using our robust information disclosure frame-
work, we will proactively disclose information to stakeholders, accurately identifying risks and opportunities arising from 
climate change in connection with our business.

Area TCFD recommendations Idemitsu’s disclosure Page for 
disclosure

Governance

1.  Describe the Board’s oversight of climate-related risks 
and opportunities 

■ Governance system for climate change pp. 12, 19, 85

2.  Describe management’s role in assessing and manag-
ing climate-related risks and opportunities

■ Governance system for climate change p. 19

Strategy

1.  Describe the climate-related risks and opportunities 
the organization has identified over the short, medium, 
and long term

■ Identification of risks and opportunities
■ Responding to risks and opportunities p. 23

2.  Describe the impact of climate-related risks and 
opportunities on the organization’s businesses, strat-
egy, and financial planning

■ Identification of risks and opportunities
■ Responding to risks and opportunities p. 23

3.  Describe the resilience of the organization’s strategy, 
taking into consideration different climate-related sce-
narios, including a 2°C or lower scenario

■ Scenario Analysis
■ Business portfolio reform pp. 6, 7, 9

Risk 
management

1.  Describe the organization’s processes for identifying 
and assessing climate-related risks

■ Climate change risk assessment process 
(Evaluation by each business site and the 
Safety & Environmental Protection Head-
quarters)

p. 23

2.  Describe the organization’s processes for managing 
climate-related risks

■ Climate change risk assessment process 
(Report to the Management Committee 
and evaluation)

p. 23

3.  Describe how processes for identifying, assessing, 
and managing climate-related risks are integrated into 
the organization’s overall risk management

■ Climate change risk assessment process p. 23

Metrics and 
Targets

1.  Disclose the metrics used by the organization to 
assess climate-related risks and opportunities in line 
with its strategy and risk management process

■ GHG emission reduction target, absolute 
amount, and per unit of production p. 23, 25

2.  Disclose Scope 1, Scope 2, and, if appropriate, Scope 
3 GHG (greenhouse gas) emissions and the related 
risks

■ GHG emission reduction target, absolute 
amount, and per unit of production

■ Identification of risks and opportunities
p. 25

3.  Describe the targets used by the organization to 
manage climate-related risks and opportunities and 
disclose performance against targets

■ GHG emission reduction target, absolute 
amount, and per unit of production

■ GHG emission reduction results
p. 25

Basic Stance
Recognizing that responding to climate change is one of the most important issues that must be addressed on a global 
scale, the Idemitsu Group works to tackle this issue through both “mitigation” and “adaptation” by making maximum use 
of our resources.

Specifically, by examining a range of possible future business environments based on the analysis of multiple sce-
narios, we identify risks and opportunities and reflect them in our strategies and initiatives.

Our Response to Climate Change
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Risks and opportunities
Based on the assumptions of the long-term business environment for 2050 (p. 7), we examined the risks and opportuni-
ties related to climate change, analyzed the financial impact, and organized them as shown in the table below.

Idemitsu’s Strategies
We recognize that in a society aiming to achieve the Paris Agreement, it is impossible to avoid a decrease in demand for 
the petroleum business, which is Idemitsu’s mainstay business. As for the petroleum business, we will continue supply-
ing energy to meet demand going forward while working to ensure a low-carbon energy supply. However, we will continue 
enhancing the competitiveness of the petroleum business and working to construct a financial standing that builds up 
profits moving forward.

On the other hand, the decline in demand for petroleum presents opportunities for renewable energy demand to 
grow. It is possible for Idemitsu to seize these opportunities as a company with a wide range of renewable energy 
sources, and the Company will continue working to develop power sources in Japan and overseas and expand profit.

With the advance of the low-carbon society, demand is rising for new energy sources, such as biomass fuel, ammo-
nia, hydrogen, and black pellets as well as for eco-friendly products and materials, such as solid-state electrolytes and 
grease to meet needs accompanying further expanding EV demand. By developing and selling products that meet 
society’s needs, we will expand the Group’s overall profit, and by adapting to a low-carbon society, we will realize a 
transformation of our business portfolio. (pp. 6–9)

We expect the government will continue considering the introduction of a carbon tax. As a waypoint toward carbon 
neutrality in 2050, we set a goal of reducing CO2 emissions by 4.0 million tons by 2030 and will steadily continue on this 
course. In addition, the Company will not just rein in carbon emissions but also develop technologies to effectively utilize 
carbon. We will work to help reduce carbon emissions in broader society in addition to the Company by turning CO2 into 
carbonate minerals and utilizing carbon recycling technologies.

Internal Carbon Pricing
In recent years, businesses have increasingly been called on to step up their response to climate change. We expect this 
trend will put our company in a position where we face both risks and opportunities. With this in mind, we are nurturing 
active internal discussion on how to decarbonize our businesses. To this end, we have established internal carbon pric-
ing of investments related to new projects and carry out investment studies that reference the economic impact of 
carbon dioxide (CO2) emissions.

Risk Management
Climate change-related risks are handled by the Safety & Environmental Protection Headquarters and the Corporate 
Planning Department. These risks are also reported to the Management Committee.

In addition, each department regularly assesses climate-related risks in business activities through self-checks and 
conducts comprehensive risk management in conjunction with checks through internal audits.

Our Response to Climate Change

Classification Matters to be evaluated
Term*1

Responses and initiatives
Short Medium Long

Transition 
risks

Decline in demand for fossil fuels ● ● ●
Enhancement of our financial standing and 
shift to low-carbon solutions to secure 
profitability

Decline in energy and resource prices 
due to technological advances ● ● Strengthening of the competitiveness of 

the entire supply chain

Introduction of a carbon tax by the 
government ● ● Monitoring of government policy trends 

and internal study of carbon prices

Possibility of divestment of and 
regulations on the coal business ● ●

Scaling back of mine production as well as 
development and practical deployment of 
biomass co-firing technologies

Decline in brand image of companies 
with high carbon emissions ● ● Enhancement of engagement with stake-

holders

Physical 
risks

Impact of natural disasters and rising sea 
levels on operations and damage to 
coastal sites

● ● ●
Systematic strengthening of equipment 
security and response to moving the 
control room

Impact on truck shipping of abnormal 
rainfall and impact on marine shipping of 
more frequent typhoons

● ● ● Making the supply chain resilient to 
maintain supply

Opportunities

Dawning of a carbon-neutral society ● ● ●
Turning refineries into CNX*2 centers and 
development of carbon utilization technol-
ogies

Expanding demand for renewable energy ● ● ● Development of renewable energy sources 
in Japan and overseas

Expanded demand for biomass fuels ● ● ● Development and practical deployment of 
black pellets

Advancement of ammonia combustion 
technologies and expanded demand ● ● ● Construction of ammonia supply chain

Expanded demand for products and 
materials that help save energy ● ● ●

Development of next-generation materials 
and commercialization of solid-state 
electrolytes

Expanded share of electric vehicles and 
practical deployment of EVs and electric 
ships

● ● ● Participation in the development of 
ultra-small EVs and lubricants for EVs

Development of distributed energy 
resource systems and expanded demand ● ● ● Development of and entry into VPP (Virtual 

Power Plant) control services

Stable supply of energy for local 
communities ● ● ● Smart one-stop shop concept and utiliza-

tion of service station networks

*1 Short term: under 1 year; Medium term: 1–5 years; Long term 5 or more years
*2 CNX: Carbon Neutral Transformation
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Striving toward Carbon Neutrality

Idemitsu aims to achieve carbon neutrality (net zero CO2 emissions) for emissions from its own operations (Scope 1+2) 
by 2050.

Initiatives for Carbon Neutrality

Initiatives Aimed at Realizing a Carbon-Neutral Society

Aiming to realize a carbon-neutral society, we supply the energy and materials needed by customers and society from 
the two perspectives of strengthening and expanding existing business fields and swiftly establishing new business 
fields. At the same time, we are taking action to realize a carbon-neutral transformation concept through the addition of 
the following six functions to our refineries and complexes and by positioning them as new bases operating as low-car-
bon and resource-recycling energy hubs.

Promotion System

In July 2021, we established the Innovation Strategy & Carbon Neutral Transformation Department to lead our car-
bon-neutral efforts. The department monitors initiatives and progress toward achieving carbon neutrality in collaboration 
with the Corporate Planning Department, Safety, Environment & Quality Assurance Department, and Corporate Sustain-
ability Department; holds discussions with management; and reports to the Board of Directors.

2017

Amount of CO2 Emitted / Removed

2030 2040 2050

CO2 
absorption

0

Amount emitted

Amount removed

Through co-creation with communities and the environment,
we will create a carbon-neutral recycling-based society.

Carbon-Neutral 
Transformation Concept

Existing business fields

Idemitsu’ s Six Focus AreasSaving energy and shifting to 
zero-emission electric power

Offering environmentally 
friendly products and services

Expanding renewable 
energy power

New business fields

Expanding the supply of 
biomass fuels

Expanding circular businesses

Developing revolutionary 
technologies and adopting them

Idemitsu’ s Six Focus Areas

Turning refineries and complexes into 
low-carbon and resource-recycling energy 
hubs with the following six functions

Carbon-Neutral Transition Plan
To realize carbon neutrality, Idemitsu has created the following transition plans for recycling, the use of non-petroleum 
resources, and the transformation of the petroleum business. Regarding these initiatives, we collaborate with communi-
ties and other companies to roll out activities while receiving support from experts and national interests at home and 
overseas.

Setting up Carbon Neutral Transformation Centers at All Complexes

Establishing carbon neutral transformation 
centers at all complexes is key to achieving 
our goals. Specifically, we will transform refin-
eries we have operated for many years as 
energy production bases into bases for realiz-
ing carbon neutrality.

The employees of the Group’s refineries 
and complexes have the requisite know-how 
to ensure safe operations and, as professionals 
handling hazardous substances, have worked 
for many years with local communities.

In addition, our facilities—including refin-
eries, complexes occupying expansive sites, 
piers that can accommodate large ships, and 
utilities (such as groups of storage tanks)—have the potential to become carbon neutral transformation centers, such as 
biofuel terminals, hydrogen and ammonia production and storage terminals, and waste plastic recycling sites.

Furthermore, we expect to use these facilities as lithium battery material production bases and solar panel recycling 
bases.

By realizing energy and material transition toward 2050, we envision carbon-neutral lifestyles centered on our com-
plexes and are taking action to this end.

CO2

Net Zero

Technological Establishment Period 2030 Resource Securement Period 2040 Expansion Period 2050

CO2 recycling

Waste plastic recycling

Waste-related raw materials

Heat resource recovery

Expanding the hydrogen and
ammonia business

Expanding the
SAF business Bio plastics

Shift from crude oil refining

Turning waste plastic 
into petroleum

Exhaust gas
conversion technology
(Ethanol)

Local incineration
centers

Waste-related oils

Ammonia
importing terminal

Bio plastics

Cooperation between refineries 
and local communities

SAF* Bioethanol importing terminal
Bioethanol overseas production

Establishing a 
recycling-based
society

Building a hydrogen and 
ammonia supply chain

Developing high
value-added businesses

Recycling

Using 
non-

petroleum
resources

Transforming
the petroleum

business

■ Idemitsu’s Vision for Carbon Neutral Transformation Centers

*SAF: Sustainable Aviation Fuel 

Our Response to Climate Change
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CO2 Reduction Target (Scope 1+2)

Monitoring Indicator (Scopes 1, 2 and 3)

Concept of Climate Change “Mitigation”
Looking at the composition of greenhouse gas (GHG) emissions associated with our group’s operations, emissions aris-
ing from the consumption of our products (Scope 3) far exceed emissions from our refineries, complexes, and plants 
(Scope 1) and emissions mainly attributable to purchased energy (Scope 2). Scope 3 emissions constitute the over-
whelming majority of our emissions. This is why we prioritize reducing GHG emissions across value chains. Accordingly, 
our reduction efforts not only aim to curb Scope 1 and 2 emissions, but also target Scope 3 emissions. In doing so, we 
are placing the utmost priority on reducing CO2 emissions, which account for more than 90% of Japan’s GHG emissions.

Value chains related to Idemitsu Group operations are diverse. Therefore, we are better placed to help reduce CO2 
emissions from the value chain in a range of areas. Looking ahead, we will strengthen our efforts in these areas and 
contribute to a reduction in CO2 emissions.

CO2 Reduction Targets (Scope 1+2) and Monitoring Indicators (for Scope 1, 2, 3)
We recognize that an environmental contribution consisting only of a reduc-
tion in our CO2 emissions is not enough to secure corporate sustainability. 
Along with these reduction efforts, we need to contribute to society by pro-
viding low-carbon energy with a view to transitioning to a low-carbon 
society in the future. Moreover, we also aim to contribute economically by 
generating profits and enhancing our resilience as a company even as we 
shift our business portfolio. We consider all of these endeavors to be mat-
ters of equal importance.

Based on this idea, the Group has created a system for evaluating and 
managing CO2 reduction initiatives using the following three indicators.

FY2020 Results: up 0.2% (compared to 2017 levels)

*CO2 reduction contribution throughout the entire value chain
Note: In the above formulas, Scope 3 emissions refer to those classified as the “Category 11: Use of Sold Products.” 

* CO2 reduction contribution throughout the entire value chain

Indicator 3 Degree of carbon exit from corporate earnings
(Indicator of how the “Revenue level per unit of CO2” emitted by the Company as a whole is being raised)

Indicator 2 Low carbon level of supplied energy
(Indicator of the extent to which an energy company can reduce the “CO2 emissions per unit of energy” supplied 
to society)

In FY2020, this monitoring indicator was up 0.2% from 2017 levels due to changes in the energy mix. 

(We intend to revise this target from time to time in light of social trends.)

2050 Indicator Level: down 30% (compared to 2017 levels)

(Million ton-CO2)
4.0

13.6

3.0

12.9

2018 2019 2020 (FY)

Target level

0

0.5

1.0

1.5

2.0

CO2 emissions (Scope 1 + 2 + 3) − CO2 avoided emission*

Amount of energy supplied to society
Calculation formula = 

Our Response to Climate Change

■ Examples of various business value chains and CO2 reduction contributions

Petroleum and 
petrochemicals

Coal

Renewable energy 
power generation

Manufacturing of 
solar panels

Example 1

Example 3

Example 2

Example 4

Example 5

Reducing fuel consumption by improving the operational efficiency of crude oil carriers

Reducing fuel consumption by promoting energy-saving at refineries

Reducing coal consumption by introducing a high-efficiency combustion system for coal-fired boilers

Reducing dependence on fossil fuel power generation by expanding renewable energy power generation

Expanding renewable energy power generation by manufacturing and supplying solar panels

Reducing CO2 emissions throughout the value chain

Crude oil 
production

Production 

Power 
generation

Raw material 
production

Transportation 

Power 
transmission

Raw material 
transportation

Storage

Power 
distribution

Panel  
manufacturing

Consumption 
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transportation
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Product 
storage

Panel  
installation

Product 
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Power 
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Panel  
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Example 1 Example 2

Example 3

Example 4

Example 5

CO2 reduction
(Contributing to the 

Environment)

Revenue
(Contributing to 
the Economy)

Energy supply
(Contributing 
to Society)

The 
Idemitsu 

Group

Indicator 2 Indicator 3

Indicator 1

2030 Target: Cut levels by 4 million ton-CO2 (compared to 2017 levels)

Scope: Idemitsu and its consolidated subsidiaries as well as Group affiliates

Indicator 1

Indicator 1

Indicator 3

Indicator 2

CO2 Reduction Target (Scope 1+2)

Target value: Contributing to the Environment

Monitoring indicator: Contributing to the Economy

Monitoring indicator: Contributing to Society

Idemitsu aims to achieve carbon neutrality (net zero CO2 emissions) for emissions from its own operations (Scope 
1+2) by 2050. We have expanded the scope of the 4 million ton-CO2 emission reduction target for 2030 estab-
lished as a waypoint to encompass the entire Group, including affiliates. Dealing mainly with fossil fuels, Idemitsu 
recognizes CO2 reduction as a priority and will continue striving to achieve its targets.

Calculation formula = CO2 emissions in target year (Scope 1+2) - CO2 emissions in base year (Scope 1 + 2)

Reduction of CO2 emissions in our own operations (Scope 1+2)

Revenue level per unit of CO2 emitted, including Scope 3

Reduction of CO2 emissions per unit of energy supplied, including Scope 3

FY2020 Results: down 1.36 million ton-CO2

(compared to 2017 levels)

In FY2020, energy conservation activities at refineries and 
complexes helped reduce CO2 emissions by 300,000 tons, 
while a slowdown in refinery operations, which reflected lower 
demand and decreased planned supply, resulted in a reduc-
tion of CO2 emissions totaling 1,060,000 tons.

■ Volume of reduction in CO2 emissions (Scope 1+2)

Revenue

CO2 emissions (Scope 1 + 2 + 3) − CO2 avoided emissions*
Calculation formula =

We have not currently established a target for this indicator and use it for internal purposes only.
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■ Overview of the Hydrogen and Ammonia Supply Chain

TransportProduction

Raw material procurement

Sales

In-House UseStorage

AmmoniaHydrogen

Our Response to Climate Change

Reducing CO2 Emissions throughout the Value Chain
We are committed to reducing CO2 emissions globally across value chains. We will promote the reduction of CO2 
emissions through our business activities in the following seven areas.

(1) Reduction of CO2 emissions throughout the value chain

(2) Promotion of energy conservation and zero-emission electric power consumption

(3) Provision of environmentally friendly products and services

(4) Expansion of renewable energy power generation

(5) Expansion of biomass fuel supply

(6) Collaboration with other companies to expand renewable energy

(7) Development and social implementation of innovative technologies

Reducing CO2 Emissions throughout the Value Chain

We aim to convert refineries into low-carbon, resource-recycling energy hubs (central bases) by greatly increasing the 
ratio of biomass and CO2-free ammonia and hydrogen in the raw material mix.

We are, of course, striving to reduce Scope 1+2 CO2 emissions from our own operations as well as emissions 
throughout the value chain (Scope 3). We will continue taking on the challenge of SDG 7 “ensuring access to affordable, 
reliable, sustainable and modern energy for all.”

Initiatives to build hydrogen and ammonia supply chain
One specific measure taken by public and private initiatives following the Japanese government’s declaration of its 
intention to realize carbon neutrality by 2050, was the acceleration of efforts to build a hydrogen carrier supply chain 
encompassing hydrogen and ammonia.

In fiscal 2020, Idemitsu considered alliances with other companies to procure blue and green ammonia from over-
seas and pursued studies into building a hydrogen and ammonia supply chain. For example, the Tokuyama Complex and 
Group refineries participated in the Ministry of Land, Infrastructure, Transport and Tourism’s Carbon Neutral Support 
Review Meeting. The Tokuyama Complex suspended crude oil refining facilities in 2014 and has quickly completed the 
conversion from an oil refining business site producing petrochemical raw materials. In February 2021, the complex 
began operating highly efficient naphtha crackers that can achieve energy savings of around 30% compared with con-
ventional crackers. At the same time, we are accelerating decarbonization initiatives, for example, we are building a 
biomass power plant slated to begin operations in 2022. Under these initiatives, we are efficiently achieving our goals by 
using the infrastructure already in place in the oil refining business.

In addition, Idemitsu is working with IHI Corporation on a study into building an ammonia supply chain at the 
Tokuyama Complex. We are studying how the complex’s existing facilities, such as its storage facilities and petrochem-
ical equipment, can be converted into an ammonia import terminal and are conducting pilot tests of mixed ammonia 
combustion with output from existing naphtha crackers. Going forward, we will explore the possibility of importing blue 
and green ammonia from overseas and supplying said ammonia to other neighboring complexes. The two companies 
will continue contributing to the realization of a carbon-neutral society by leveraging their strengths to quickly realize an 
advanced ammonia supply chain.
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Initiatives to Stimulate Local Communities by Turning CO2 into a Resource, in Particular, Sustainable Aviation 
Fuel (SAF)
In cooperation with Toshiba Energy Systems & Solutions Corporation, Toyo Engineering Corporation, Toshiba Corpora-
tion, Japan CCS Co., Ltd, and All Nippon Airways Co., Ltd., Idemitsu has been studying a P2C*1 carbon-recycling 
business model for producing sustainable aviation fuel (SAF).*2 This initiative was commissioned by the Ministry of the 
Environment, and, going forward, the six companies will work to realize local carbon recycling leveraging the local infra-
structure and markets and will study how best to promote decarbonization and regional revitalization. Specifically, we will 
leverage the expertise, knowledge, and related plant facilities possessed by each company to study processes ranging 
from CO2 separation and absorption to SAF production and consumption. We will reflect the data and insights gained in 
local carbon-recycling society models and evaluate business feasibility. Through this study and the operation of a pilot 
business, the six companies will contribute to the commercialization of the SAF supply chain based on carbon recycling 
and help stimulate local communities. Idemitsu’s role is to certify and grade the SAF, operate the SAF mixing equipment, 
and create basic quality assurance plans.

*1 P2C: Power to Chemicals (P2C) is a CCU/carbon-recycling technology. It uses renewable energy and renewable hydrogen to recycle CO2 into a valuable material with 
high environmental value. It not only reduces CO2 emissions, it also greatly contributes to the widespread adoption of renewable energy.

*2 SAF: Jet fuel made from sustainable sources with low CO2 emissions from the production and collection of raw materials to their combustion.

Start of commercial operations of a highly efficient naphtha cracker
We installed a highly efficient naphtha cracker in the Tokuyama 
Complex and began commercial operations in February 2021. The 
highly efficient naphtha cracker enhances heating efficiency and 
ethylene yield by thermally cracking raw material naphtha in a 
shorter amount of time. As a result, we achieve about a 30% energy 
conservation effect compared to ethylene production using conven-
tional crackers, contributing to about a 16,000-ton reduction of CO2 
for the year.

Naphtha is a petroleum product also referred to as natural gas-
oline. Thermally cracking naphtha produces ethylene, propylene, and 
other basic raw materials for petrochemicals.

At the Tokuyama Complex, we produce around 620,000 tons of 
ethylene per year  that is provided mainly to the Shunan Complex in 
Shunan City, Yamaguchi Prefecture. The complex’s previous two old-
style naphtha crackers used to produce ethylene have been replaced with a single new highly efficient naphtha cracker.

Expanded Use of Electric Power Generated by Renewable Energy
At 17 oil depots in Japan, we decided to use CO2-free electric power (contract electric power 3,732kW) provided by 
the Group’s Idemitsu Green Power K.K. from fiscal 2020.

Initiating development of floating offshore wind power turbines that directly connect to oil and gas production 
facilities
Group company Idemitsu Snorre Oil Development Co., Ltd. has 
received permission from the Norwegian government for its devel-
opment project to install floating offshore wind power turbines at 
the Snorre Oilfield, in which it owns a stake, through its local sub-
sidiary Idemitsu Petroleum Norge AS. Aiming to start operations at 
the end of 2022, the company initiated construction of the floating 
offshore wind power equipment in October 2020 and completed 
construction of the spars, the sections that sit in the ocean. Plans 
call for assembling it in the Gulen municipality of western Norway, 
and then installing it offshore. The world’s first project of its kind, 
this development project is aimed at establishing a large-scale off-
shore wind farm (the Hywind Tampen floating wind farm) 
approximately 200 kilometers off the coast of Bergen City, the 
western part of Norway, and directly feeding its output to oil and 
gas production facilities. The completed wind farm will consist of 
11 turbines, each with a rated power output of 8,000 kW, or a com-
bined total of 88,000 kW.

Looking ahead, our company will proactively incorporate advanced technologies to advocate for the reduction of 
environmental burden in the course of our resource business.

Energy Conservation Using High-Performance Absorbents in Aromatic Compound Production Equipment (Par-
axylene Equipment)
At the Chiba Complex, we upgraded the absorbents used in paraxylene equipment to high-performance versions during 
scheduled maintenance in fiscal 2021. These absorbents selectively absorb and separate high value-added paraxylene 
from aromatic compound distillation.

By increasing the rate of absorption and separation of paraxylene, the new absorbents help reduce fuel consump-
tion at furnaces, and our aim is to reduce energy consumption by around 3,500 kL COE.

Promoting Energy Conservation and Zero-Emission Electric Power Consumption

We are working to reduce direct and indirect CO2 emissions attributable to our refineries, complexes, and plants. Staff at 
our main manufacturing sites hold monthly meetings to monitor progress in energy conservation activities while sharing 
best practices in a way that transcends departmental boundaries.

Our Response to Climate Change

■ Carbon (CO2) Recycling Business Model Overview
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Idemitsu acts as a co-participant in the project in tandem with 
Equinor and other partners.

■ Floating wind turbines feeding renewable energy 
to an offshore oil field

©Equinor ASA

■ The highly efficient naphtha cracker at the 
Tokuyama Complex
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Solar panel sales and solving issues related to photovoltaic 
power generation
Our Group company, Solar Frontier K.K, is working to solve issues 
related to photovoltaic power generation through sales, operation 
management, maintenance and inspection, solar panels recycling, 
and R&D of next-generation solar cells. The issues are as follows.

Through these efforts, we will contribute to making solar power 
generation the main power source in Japan.

■ Image of self-consumption photovoltaic (solar) 
power generation installation 

■ Limited installation area
■ Long-term stable use of power plants and mass disposal of solar panels
■ Stabilization of supply-demand balance of grid power system

Our Response to Climate Change

Provision of environmentally friendly products and services

We provide products and services designed to help reduce CO2 emissions. By doing so, we contribute to the CO2 
emissions reduction efforts of not only Idemitsu Group entities but those of the entire supply chain.

Sale of ULTY-V plus™ coal boiler control optimization system
We developed the ULTY-V plus™ coal boiler control optimization 
system in tandem with the NYK Group. Once introduced, this system 
enables our customers to reduce coal consumption approximately 
1%, thus helping them improve economic efficiency and reduce CO2 
emissions. In March 2019, we also established NYK IDEMITSU 
Green Solutions Co., Ltd., a fifty-fifty joint venture, in tandem with the 
NYK Group. The new company focuses on solution proposals aimed 
at marketing the system. In FY2021, Hokuriku Electric Power Com-
pany ordered four systems and expects to reduce CO2 emissions by 
around 100,000 tons per year after their installation. Going forward, 
we will continue promoting sales in Japan and overseas.

In addition, we developed the BAIOMIX™ system that calculates 
the optimal co-firing ratio for biomass fuels in coal boilers and 
launched sales of the system in August 2021. Installing the BAIOMIX™ system in the ULTY-V-plus system enables the 
optimal and automatic control of biomass co-firing in coal boilers.

To expand biomass co-firing at coal-fired power plants, Idemitsu developed black pellets made of semi-carbonized 
wood with excellent crushability and heat generation that are nearly equivalent to coal in terms of function. This is one 
way we are working to reduce CO2 emissions using existing coal-fired power generation equipment.

The recently developed BAIOMIX™ system calculates the economic burden as well as the impact on equipment and 
the power generation rate of biomass co-firing, including that using black pellets, and the artificial intelligence (AI) uses 
historical co-firing rate data to calculate the optimal co-firing rate.

Furthermore, the system is compatible with various combustion modes, such as that involving co-firing biomass fuel 
supplied via a specialized line with coal or that involving mixing coal and biomass fuel together for combustion using 
existing equipment.

Eco-Friendly Products
We also promote the development of environmentally friendly products in growth business fields, including those listed below.

■ Products compatible with EVs (high-performance lubricants and grease)
■ Development of all-solid-state lithium-ion battery materials
■ Next-next-generation high-performance (e.g., ultra-high-efficiency) solar panels
■ Advanced greases (the utilization of cellulose nanofiber, a biodegradable and safe material derived from wood pulp for use in 

food processing machinery)

Expansion of Renewable Energy Power Generation

In line with our aim to promote the supply of energy from 
sources with lower carbon footprints, we operate a number of 
renewable energy power plants at home and abroad. Our net-
work of plants encompasses solar, geothermal, biomass, and 
wind power plants in Niigata, Oita, Kanagawa, and elsewhere 
in Japan as well as in Vietnam. Going forward, we will signifi-
cantly expand the use of renewable energy sources in Japan 
and overseas toward 2030 by leveraging our accumulated 
operational know-how.

Expansion of Biomass Fuel Supply

Even as we strive to promote renewable energy generation 
projects, we are engaged in biomass fuel-related opera-
tions as part of our efforts to supply energy from sources 
with lower carbon footprints. Specifically, we are develop-
ing black pellets, a biomass fuel that can be co-fired with 
coal at coal-fired power stations to reduce CO2 emissions. 
Black pellets are made by pulverizing, drying, and roasting 
wood to semi-carbonize it.

Compared with conventional white pellets, black pellets boast superior properties, including water resistance, and 
are easier to crush. Along with these features, they can be handled in the same way as coal. This makes it possible to 
reduce coal consumption without modifying existing power generation facilities while increasing the use of renewable 
energy sources in the form of black pellets.

In fiscal 2021, having conducted a co-firing test with coal at the Tokuyama Complex, we did the same at boilers at 
the Chiba Complex as well. We are currently preparing to begin commercial production in fiscal 2022. (The product name 
for our black pellets is Idemitsu Green Energy Pellets.)

We aim to supply 2.0 million tons of Idemitsu Green Energy Pellets in 2030 and plan to continue working to expand 
production sites, especially in Southeast Asia, including Vietnam, Malaysia, Indonesia, and Thailand.

FY2020 Initiatives
■ Completed a 210MW solar power plant in California, the 

United States
■ Completed a 50.5MW solar power plant in California, the 

United States
■ Constructed a 100MW solar power plant in Colorado, the 

United States in fiscal 2021
■ Began construction of a biomass power plant at the 

Tokuyama Complex (operations slated to begin in fiscal 2022)
Helping to curb coal consumption through optimal operational 
control

■ Marketing of ULTY-V plus™ coal boiler control 
optimization system

Coal-fired power plant

Black pellets Coal

Co-
firing
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■ Illustration of optimizing control of EV and storage battery charging and discharging 

■ Dynamic Pricing Pilot Test Operation Chart
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Our Response to Climate Change

Collaboration with Other Companies to Expand Renewable Energy

Participation in Pilot Test Project for Renewable Energy Aggregation
In June 2021, we launched a renewable energy aggregation pilot 
test project with Kansai Electric Power Company and Kanden 
Energy Solution Co., Inc. This project 1) forecasts unstable electric 
power generation, 2) balances each instability by combining multi-
ple solar and wind power sources, and 3) compensates for 
persistent instability by using storage batteries. 

By amassing data on the renewable energy power plants 
owned by the three companies, we will be able to verify the accu-
racy of power generation forecasts by combining various data sets, 
including weather information. Moreover, in addition to ensuring 
that power generation plans based on forecasts match actual 
power output and the timing of said output, we are looking to con-
firm that we will be able to adjust the output of the storage batteries to meet any variation in the output of renewable 
energy power facilities.

Through this project, we aim to build a stable and effective electric power system using distributed energy 
resources (DER), such as storage batteries, and contribute to the wider adoption of renewable energy, thereby con-
tributing to the realization of a carbon-neutral society by 2050.

Launching a Pilot Test to Optimize Control of EV and Storage Battery Charging and Discharging
In March 2021, we initiated a pilot test with Nihon Unisys Co., Ltd. aimed at optimizing control of EV and storage 
battery charging and discharging. With the aim of developing energy management technology that combines solar 
power units, EVs, and storage batteries, the test is based on forecasts of the power demand from buildings, solar 
power generation capacity, EV operation status, and wholesale electric power market trends.

The test is being conducted at the Kunitomi Plant (Miyazaki Prefecture) of our affiliate Solar Frontier K.K. We 
began by drawing up an optimal charging and discharging plan for EV and storage batteries based on forecasts of the 
power demand from the offices, the power generated by the solar car ports, and the operational status of multiple EVs. 
By establishing technology that can control multiple factors, including solar power units, EVs, and storage batteries, 
we will realize a reduction in the cost borne by electric power customers as well as a reduction in the procurement cost 
for retail electric power providers. For the test, we are utilizing Solar Frontier’s owned assets (offices and company 
EVs) and products (such as storage batteries, EV battery charging and discharging devices, EV battery chargers, and 
solar car ports).

Through this pilot test, we aim to continue further expanding the use of solar power and other renewable energy 
as well as stably supplying energy to and reducing the carbon emissions of the distribution department through 
greater use of EVs and PHEVs going forward.

Pilot Test of EV Charging Services Using Dynamic Pricing
Idemitsu and Solar Frontier are working with Nissan Motors Co., Ltd. on a pilot test project for electric vehicle (EV) 
charging services using unique dynamic pricing.*1

The three companies are undertaking this project with the purpose of reducing and leveling off the electric power 
burden in the lead up to a future in which EVs and plug-in hybrid vehicles (PHVs) are more widely adopted. We aim to 
help achieve carbon neutrality and realize a sustainable electric power infrastructure by effectively using renewable 
energy for EV charging in this project and verifying a mechanism that enables charging outside of times with increased 
electric power demand.

■ Content of the Pilot Test Project

Using a smartphone app, we notify Nissan Leaf EV owners who are participating in the pilot test of charging incen-
tives (electricity fee discounts) that differ depending on the time of day. This encourages participants to charge their 
EVs during daylight hours when solar panels (the main renewable energy power source) are operational as well as 
during such low-power demand hours as late at night. We then analyze participant behavior and survey results to 
verify the effectiveness and feasibility of such incentives.

*1 Dynamic pricing is a pricing system that varies based on the demand and supply situation

■ Himeji Power Plant
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Specific Initiatives

■ Cooperation in the CCS demonstration project
We have been cooperating in a CCS demonstration project run by Japan CCS Co., Ltd. The project is being executed in Toma-
komai, Hokkaido Prefecture and is commissioned by the Ministry of Economy, Trade and Industry (METI) and New Energy and 
Industrial Technology Development Organization (NEDO). In this case, CCS refers to a technology that absorbs CO2 from 
gaseous power plant emissions before it can be released into the atmosphere, pumping it deep underground to sequester it. 
Since April 2016, our role in the project has been to supply the gas containing CO2 from the Hokkaido Refinery for use in the 
demonstration project. As of November 22, 2019, the project achieved a cumulative total of 300,000 tons of CO2 sequestration, 
meeting the initial target. Having ceased sequestration, the project is currently in the monitoring phase to confirm whether there 
are any leaks or other abnormalities.

■ Participation in the Working Group on the Roadmap for Carbon Recycling Technologies
We participated in the Working Group on the Roadmap for Carbon Recycling Technologies established by the METI. The 
Working Group was established to promote an effective and rapid development of carbon recycling technologies. The road-
map was compiled in June 2019.

■ Participation in “Challenge Zero,” Keidanren initiative
We are a participant in “Challenge Zero,” an initiative sponsored by the Keidanren (Japan Business Federation) in collaboration 
with the Japanese government, with the aim of contributing to the realization of a decarbonized society, the long-term goal 
defined by the Paris Agreement—an international framework for climate change countermeasures. To this end, participants in 
“Challenge Zero” are acting as strong advocates of decarbonization efforts at home and abroad, as well as encouraging other 
businesses and organizations to take action and tackle the challenge of achieving innovation.

A dedicated website for the Keidanren Challenge Zero initiative   https://www.challenge-zero.jp/en/member/27
(Articles describing innovation achieved by Idemitsu are featured.)

Our Response to Climate Change

Development and Social Implementation of Innovative Technologies

Technological innovation is indispensable to achieving the goals of the Paris Agreement, which is an international 
framework related to climate change. With this in mind, we will carry out demonstration testing and otherwise strive to 
advance such promising technologies as carbon dioxide capture and storage (CCS), carbon dioxide capture and uti-
lization (CCU), and hydrogen energy, which is completely free of CO2 emissions. Taking a proactive approach, we aim 
to achieve much-anticipated breakthroughs in these fields and to commercialize solutions that promote the transition 
to a low-carbon society.

Case Studies

Concept on Climate Change Adaptation
With an increasing frequency of ever more severe natural disasters striking Japan, it is extremely important to identify 
possible disaster risks via the development of diverse scenarios. We assume earthquakes, flooding, high tides and 
other emergencies so that we can minimize damage to our refineries and complexes and ensure that operations at 
these facilities can be promptly restored. To strengthen our ability to ensure safety, we will therefore direct capital 
expenditure to upgrade facilities, while enhancing operational procedures and human resource capabilities, to miti-
gate damage even in the event of a disaster with unprecedented severity. By doing so, we will continue to fulfill our 
mission as an energy supplier.

In recent years, a growing number of typhoons have passed through a large part of the Japanese archipelago 
while remaining at full strength. This phenomenon is believed to be due in part to climate change. As these typhoons 
often induce high tides, our refineries and complexes located in coastal areas are facing a growing risk of flooding. In 
response, we have conducted risk analysis associated with the impact of flooding due to high tides based on the 
simulation of typhoons of the largest-possible scale taking courses that directly cross these facilities’ sites. Based on 
the results of this analysis, we are considering the reinforcement of facility structures via, for example, the installation 
of flood walls to safeguard seawater pump rooms in addition to the enhancement of disaster response manuals and 
other procedures designed to provide our staff with guidance on how to mitigate disaster damage.

■ Illustration of damage from high tides
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Initiatives for Material Issues

Idemitsu has outlined the expansion of growth businesses, 
creation of next-generation businesses, and harmony with 
the global environment and society as priority topics. To pro-
mote the creation of new business in particular, we 
established the Next Generation Business Department, 
which promotes business development that addresses 
social issues and meets customer needs, in November 
2019; the Digital Transformation Department (currently the 
Digital & BPR Department), which promotes the use of digital 
technologies, in January 2020; and the Innovation Strategy 
Planning Department (currently the Innovation Strategy & 
Carbon Neutral Transformation Department), which pro-
motes technology-driven business development, in April 
2020. We have crafted strategies that consolidate compa-
ny-wide technologies and actively draw on external 
technologies with the aim of quickly achieving the creation of 
new businesses with an eye toward changes in society, 
diversifying customer needs, and decreasing environmental 
burden.

Technological innovation is indispensable to achieving 
the goals of the Paris Agreement, which is an international 
framework related to climate change. The Idemitsu Group is 
using the technological development capabilities it has 
developed over many years of operations to continue gener-
ating innovation that will help solve various social issues, 
including climate change.

R&D Structure

Our R&D system is composed of Advanced Technology Research Laboratories, which are responsible for corporate R&D, and research laboratories in each department. Each of them 
carries out specialized development. In addition, we established the Research & Development Committee as a company-wide organization to not only examine the direction of research 
and development, strategies, and issues throughout the organization, but also to deepen cooperation among laboratories and to strengthen technological capabilities.

The Idemitsu Group’s Technologies Underpinning Innovation

FY2020 R&D Investment Record (Millions of yen)

R&D expenses 20,468

R&D 
expenses by 
Business 
Segment

Petroleum 1,947

Basic Chemicals 0

Functional Materials 12,357

Power and Renewable Energy 996

Resources 187

Others 4,979

Power and renewable energy segment Functional materials segment Resources segmentPetroleum segment and corporate research

Research field Name of laboratory Japan Overseas Outline of Initiatives

Corporate R&D

Advanced 
Technology 
Research 
Laborato-
ries

Environment & Energy Research Laboratory ●
■ Development of technologies to reduce GHGs and recycle resources 

 (biofuels, bio-chemicals, and CO2 recycling) and bio-materials

Advanced Organic Materials Research Laboratory ● ■ Development of advanced functional materials (organic macromolecule materials)

Advanced Inorganic Materials Research Laboratory ● ■ Development of advanced functional materials (inorganic materials)

Analytical Technology Center ●
■ Providing advanced analysis and solutions to a wide range of fields throughout the 

Group (including computational science)

Idemitsu Kosan Collaborative Research Cluster 
for Advanced Materials ● ■ Creating next-generation materials, enhancement and expansion of technologies

Production 
engineering Technology & Engineering Center ●

■ Technology development in the area of engineering design, construction, operation, 
quality control & assurance, and asset integrity & reliability

■ Technology-driven contribution to existing and new businesses

Lubricants

Lubricants Research Laboratory ● ■ Research and development of lubricants and tribology (lubrication technology)

Idemitsu Lubricants America Corporation R&D Center ● ■ Locally based research and development of lubricants
■ Global development of lubricants products and technologies with the Lubricants 

Research Laboratory (Japan) as the mother research center
■ Rapid product development and provision of technical services to meet local needs overseas

Idemitsu Lube (China) Co., Ltd. Research & Development Center ●

Idemitsu Lube Asia Pacific Pte. Ltd. R&D Center ●

NIPPON GREASE Co., Ltd. Technical Research Laboratory ● ■ Research and development of grease, heat treatment oil, metalworking oil, etc.

Advanced 
materials & 
performance 
chemicals

Performance Materials Laboratories ●
■ Development of advanced materials through high-value-added petrochemical raw materials
■ Research and development of special polycarbonate resins and functional coatings

Idemitsu Unitech Co., Ltd. R&D Center for Plastic Products ● ■ Research and development of molded plastic products

IDEMITSU FINE COMPOSITES CO., LTD.  
Composite Materials Research Laboratory ●

■ Design, development, and analysis of customer grades of composite materials that 
meet customer needs

Electronic 
materials

Electronic Materials Development Center ●
■ Research and development of OLED materials

Idemitsu OLED Materials Europe AG ●

Bitumen Technology Section ●
■ Basic and applied research on asphalt and its applications
■ Development of high-performance asphalt

Agri-bio

Agri-Bio Technology Section ●
■ Development of active ingredients for pesticides and feed additives derived from 

microorganisms and natural products

SDS Biotech K.K. Tsukuba Research & Technology Center ●
■ Development of safe and useful products for the protection of livestock and plants and 

prevention of diseases

Lithium-ion 
battery materials 

Battery Material Development Center ●
■ Development of sulfide-based solid electrolyte materials, which are key materials for 

all-solid-state lithium-ion batteries, and development of manufacturing processes
■ Development of next-generation battery materials

Technology & Engineering Development Center ●
■ Aiming to commercialize the aforementioned solid-state electrolyte materials, development 

of large-scale commercialization processes as well as design and construction of equipment

Photovoltaic 
power generation

Advanced Product Development Section ● ■ R&D to develop next-generation products
■ R&D to commercialize recycling solar panels, including crystal silicon panelsSolar Frontier K.K. Kunitomi Plant ●

Coal and the 
environment Coal & Environment Research Laboratory ●

■ The only private research institute specializing in coal
■ Provision of technical services and development of clean coal technologies for a 

low-carbon society, such as biomass fuels to help reduce GHGs, carbon recycling, and 
high-efficiency combustion technologies
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Promotion of Open Innovation

To accelerate development of advanced materials and create carbon neutral transformation centers at complexes, we 
are promoting open innovation that actively utilizes external knowledge.
1. The mission of the Innovation Strategy & Carbon Neutral Transformation Department is to accelerate the development 

of advanced materials and create carbon neutral transformation centers at refineries and complexes. The department 
is in charge of open innovation in technological fields, accelerates and promotes external cooperation, and consoli-
dates the Group’s technologies across departments.

2. We participate in funds operated by venture capital and work to discover technological seeds owned by venture 
startups in Japan and overseas. In November 2020, we invested in the open innovation fund operated by the Swiss 
clean technology-related venture capital Emerald Technology Ventures (head office: Zurich, Switzerland).

3. We are working to create next-generation materials and train personnel at the Idemitsu Kosan Collaborative Research 
Cluster for Advanced Materials, which was opened at the Tokyo Institute of Technology in April 2020.

External Evaluation of Idemitsu Group’s Technologies

Our technologies are highly appreciated by the international community. As an example, for four consecutive years since 
2017 Idemitsu and Showa Shell have been ranked 1st in the world in their industry subgroup* for “Opportunities in Clean 
Tech,” which is one of the items evaluated by MSCI, an ESG evaluation organization. (See the table below.)

We will continue to make the most of our advanced R&D capabilities to contribute to the solution of global issues 
through collaboration with others.

* Within GICS (Global Industry Classification Standard), the Idemitsu Group belongs to the Oil & Gas Refining and Marketing industry subgroup.

MSCI’s sector rankings for “Opportunities in Clean Tech”

Ranking 2017 2018 2019 2020

1 Idemitsu Kosan Idemitsu Kosan Idemitsu Kosan Idemitsu Kosan

2 Company A Company A Company A Company A

3 Showa Shell Showa Shell Company D Company B

4 Company C Company D Company B Company C

5 Company D Company B Company E Company D

Specific initiatives

■ Developing innovative technologies to promote the shift to solar power as a primary energy source
Under the New Energy and Industrial Technology Development Organization (NEDO) programs “Technological Development for 
Promoting Solar Power Generation and Making It a Major Power Source” and “Technological Development for Creating New 
Markets for Solar Power Generation,” we are promoting the development of new technologies to expand the places where solar 
panels can be installed. In particular, in the development of new technologies to install solar cells in regular electric vehicles, 
Idemitsu is working with multiple other organizations to develop solar cell modules for installation in vehicles to increase efficiency 
and reduce costs. Among the solar cell modules being developed, Idemitsu is focusing on CIS bottom cell technologies.

In addition, these projects’ respective themes will be pursued via the application of CIS solar cells (solar cells made using 
a compound of copper, indium and selenium) from Solar Frontier K.K., an affiliate company of Idemitsu.

■ Developing new lubricant technologies to extend the life of wind turbines
In September 2020, Idemitsu’s proposal of a business focused on “optimal lubricant designs based on analysis and testing 
using multiscale tribology to extend the life of wind turbines” was selected as a support business for the NEDO programs 
“Technological Research and Development for Wind Power,” “Technological Research for Making Wind Power Much More 
Practical,” and “Research and Development for Enhancing Turbine Operation and Maintenance Technologies.”

Specifically, over the three years up to fiscal 2022, in an effort to extend the life of machinery by enhancing the perfor-
mance of lubricants (abrasion resistance, long-term stability), we are working to develop new technologies for lengthening the 
average replacement interval for lubricants used in the bearings and gears of wind turbines from the current five years by triple 
to 15 years. This business aims to help lower the cost of power generation by developing technologies that enhance the 
amount of power generated by wind turbines while reducing operational and maintenance costs and downtime with the goal 
of expanding Japan’s offshore wind power capacity. 

As for new technological developments, under the program “Research and Development for Enhancing Turbine Operation 
and Maintenance Technologies,” Idemitsu is collaborating with the University of Hyogo and Okayama University to create and test 
optimal molecular structures for lubricants that help eliminate the need for the maintenance of offshore turbine bearings and 
gears. Idemitsu develops new technologies based on the basic optimization technology and evaluation methods it has cultivated 
in the development of lubricants. On the University of Hyogo’s super computers, we are using theoretical evidence based on data 
to run large-scale pilot test calculations applying simulation and material informatics technologies to predict the optimal molecu-
lar structures of basic materials and composition of lubricants. Among our basic material candidates are multiple new materials 
(nanotribology material additives) that help reduce friction and abrasion developed at the University of Hyogo and Okayama 
University. As a technology-focused global lubricant manufacturer, the Company will further promote the development of new 
technologies originating in Japan to expand the adoption of offshore wind power.

■ Utilization of collagen and mucin derived from jellyfish
Although the jellyfish displayed at aquariums are popular among onlookers due to 
their beautiful and mysterious outward appearance, their swarms sometimes nega-
tively impact commercial fishing and other business activities undertaken in coastal 
areas. Moreover, disposing of jellyfish caught in nets results in significant costs. 
Because of this, there is a growing call to find ways to use jellyfish as a resource. 
Jellyfish Research Laboratories, Inc., an affiliate, has invented a technology to utilize 
useful ingredients extracted from jellyfish. Collagen derived from jellyfish has been 
confirmed to be effective in promoting the regeneration of the epidermis, which is 
considered to be difficult to regenerate, and is expected to be used in the fields of 
regenerative medicine and beauty treatment. Mucin derived from jellyfish is also 
expected to have potential as a treatment for knee osteoarthritis.

Jellyfish Research Laboratories proposes to use jellyfish-derived ingredients in 
cosmetics and the healthcare fields and aims to conduct trials to label jellyfish collagen 
as a functional food to reduce joint pain. By recasting jellyfish as an effective material, 
we aim to contribute to a circular economy, blaze a new trail in the life science field, and 
help people around the world enhance their quality of life. Furthermore, the initiatives 
discussed above were covered by Circular Yokohama, an online media outlet focused 
on drawing public attention to local businesses engaged in innovative endeavors 
aimed at realizing a circular economy. The Jellyfish Research Laboratories are also 
registered as a Kanagawa SDGs Partner because its SDG initiatives are in alignment.

* Circular Yokohama: A platform that introduces initiatives for circular economy realization in Yokohama City.

■ Moon jellyfish that provide raw 
materials

The Idemitsu Group’s Technologies Underpinning Innovation

Case Studies
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Plastic waste Oil refining and  
petrochemical equipment

Petroleum conversion equipment 
(HiCOP technology)

Plastic resin

Environment Energy Idemitsu

Working Towards a Circular Economy

The Circular Economy Concept
The Group believes that realizing the goal of a recycling-oriented society entails reforming the conventions of mass 
production, mass consumption, and mass disposal in order to form a society with a reduced reliance on natural 
resources and that places the lowest possible burden on the environment. We are implementing a variety of initiatives 
to ensure that renewable resources are recycled within the limits of their renewable capacity. We are working to ensure 
that non-renewable resources are consumed in the most effective way possible, and that their use is curbed and 
shifted to other renewable resources over the long term.

Concrete Initiative Examples
The Group is conducting a comprehensive study into the realization of a sustainable circular business based on the 
maximum possible use of renewable and reuse of other resources based on technology our departments now possess 
and incorporating them into the business supply chain.

Specifically, we are working on plastic recycling and solar panel recycling. From a long-term perspective that 
treats CO2 as a resource, we are also working on carbon recycling.

Plastic Recycling

Idemitsu and Environment Energy Co., Ltd. agreed to consider conducting a pilot test of a waste plastic recycling project 
at the Company’s Chiba Complex. In this test, we aim to utilize the waste plastic decomposition technology of Environ-
ment Energy and the oil refining and petrochemical equipment of the Chiba Complex in order to recycle mixed plastics, 
which are difficult to process using conventional technologies.

Supporting Gunpla through Chemical Recycling

The Bandai Namco Group uses chemical recycling to support the plastic Gundam model kits called Gunpla that it sells. 
These kits have used polystyrene sourced from our affiliate PS Japan (PSJ) since their launch. Gunpla kits are major hit 
products with cumulative sales exceeding 700 million units and celebrated their 40th anniversary in 2020.

PSJ is a participant in the Gunpla Recycle Project launched by the Bandai Namco Group in 2021 through chemical 
recycling. The Project aims to produce the world’s first plastic model products created by chemically recycling by col-
lecting the Gunpla frame parts called runners.

Chemical recycling technologies thermally crack used polystyrene. Applying cutting-edge technologies that revert 
polystyrene into raw material styrene monomers, PSJ will continue repeatedly conducting pilot tests to establish these 
technologies going forward.

Solar Panel Recycling

In August 2020, a project proposed by Solar Frontier K.K., was 
adopted by the New Energy and Industrial Technology Development 
Organization (NEDO) as a joint-research project to be supported by 
the programs “Technological Development for Promoting Solar 
Power Generation and Making It a Major Power Source” and “Tech-
nological Development for Achieving Long-Term Stable Energy 
Source based on Solar Power Generation.” The aim of this project is 
to demonstrate a technology for the material recycling of waste crys-
talline silicon and CIS solar cell modules in a way that generates 
lower environmental burden.

The volume of solar cell modules that must be disposed of is 
expected to grow radically from the 2030s onward. According to 
NEDO, the estimated annual volume of disposed modules will peak 
at some point in the 2035–2037 period, reaching somewhere 
between 170,000 and 280,000 tons. Anticipating these circum-
stances, Solar Frontier has recognized the importance of establishing 
a technology that enables a low-cost and eco-friendly process for 
recycling solar cells as part of efforts to popularize solar power gen-
eration without increasing environmental impact. Therefore, since 
2010 the company has been engaged in the ongoing development of 
technology for recycling CIS thin-film solar cells.

In FY2019, Solar Frontier took on the development of element 
technology supporting the material recycling of laminated glass-type 
solar cells through a joint-research project with NEDO. Building on 
low-cost decomposition technology established by prior R&D and 
technological demonstration activities, the project confirmed the 
ratio of material recycling can potentially be increased to approximately 90%.

Through engagement in the latest joint-research project in fiscal 2019, we aim to further advance this technology 
with the aim of reducing recycling costs and enhancing the eco-friendliness of the process involved.

Specifically, over the four years from FY2020 to FY2023, we will take on the development of a recycling technology 
for crystalline silicon-based solar cells in addition to the development of similar technology for CIS thin-film solar cells. 
In the course of this endeavor, we will also aim to contain the cost of separation processing at 3 yen/W or lower for both 
types of cells. Moreover, we will develop applications for separated materials in line with our target of achieving a mate-
rial recycling ratio of 90% or more. To this end, we intend to build a continuously operating demonstration plant for 
processing commercial-size solar cell modules at Solar Frontier’s Kunitomi Plant (Kunitomi-cho, Miyazaki Prefecture). We 
will thereby strive to demonstrate the targeted recycling technology by the end of the project period.

Idemitsu does everything from crude oil refining to plastic manufacturing. Leveraging this strength, we will continue 
actively working to contribute to a low-carbon society by recycling waste plastic into petroleum.

We are also aware of the need to tackle the problem of marine plastic waste by rallying every company in the supply 
chain. We have joined two industry associations and started sharing and exploring information. We are also working to 
raise awareness of the problem of marine plastics within the Company.

Collect ReuseConvert into 
petroleum

■ Japan Initiative for Marine Environment (JaIME)
Established by five Japanese chemical-related associations (Japan Chemical Industry Association, The Japan Plastics Industry 
Federation, Plastic Waste Management Institute, Japan Petrochemical Industry Association, and Vinyl Environmental Council).

■ Clean Ocean Material Alliance (CLOMA)
Consisting of 361 business corporations and organizations from plastic supply chains (as of August 27, 2020)

■ CIS thin-film solar cell modules processed by a 
panel separator

■ Comparison of cover glass processed by a pan-
el separator and the cover glass of a new solar 
panel(Transparency of processed cover glass is 
comparable to that of new cover glass)

Processed cover glass New cover glass
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Initiatives to Reduce Industrial Waste Disposal

■ Breakdown of industrial waste disposal ■ Final disposal rate at group refineries 

(%)

0.0
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2017 2018 2019 2020 (FY)

Idemitsu Showa Shell

Achievement of zero emissions in the industrial recognition
(Final disposal rate was 1% or less)

0.439

0.659

0.008 0.000

0.282

0.017

* Scope of FY2020 calculation: Hokkaido Refinery, Chiba Complex, Aichi Refinery, 
Tokuyama Complex, TOA Oil Co., Ltd. and Showa Yokkaichi Sekiyu Co., Ltd.

Concept of Waste Reduction
The Idemitsu Group works to curb environmental impact by reducing the volume of industrial waste generation and by 
promoting the reuse of raw materials and the utilization of recycled raw materials from the perspective of the effective 
use of resources.

Among the major types of waste generated by our businesses are waste catalysts from refinery processes, sludge 
from tank cleaning, and sludge from wastewater treatment facilities. We constantly strive to reduce the volume of waste 
and render it harmless through such intermediate treatments as incineration, dehydration, and dissolution, and we pro-
mote the reuse of treated waste such as using it as raw material for cement. By doing so, we are maintaining our “zero 
emissions” status, that is, keeping the ratio of waste we dispose of by landfill at 1% or less.

Reduction Targets

Currently, Japan’s petroleum and chemical industries are pursuing their respective voluntary reduction targets* for the 
final disposal volume of industrial waste in line with Nippon Keidanren’s Voluntary Action Plan for Establishing a Sound 
Material-Cycle Society. Based on these targets, our company has defined its own target for waste, namely, keeping the 
ratio disposed of by landfill at 1% or less of the overall volume of waste emitted from our refineries and petrochemical 
plants.

* The petroleum industry (Petroleum Association of Japan): Industry-specific goal: Maintain “zero emission” status by keeping the ratio of waste disposed of by landfill at 
1% or less from FY2021 onward

 The chemical industry (Japan Chemical Industry Association): FY2025 goal for the volume of waste disposed of by landfill: 170,000 tons or less
 Industry-specific goal: ■Reduce the volume of waste disposed by landfill to 170,000 tons or under by FY2025
 	 ■Maintain a recycling rate of 65% or higher by FY2025

Voluntary Action Plan for Establishing a Sound Material-Cycle Society  https://www.keidanren.or.jp/en/policy/2021/029_overview.pdf

Working Towards a Circular Economy

Carbon Recycling

Treating CO2 as a resource, we promote carbon recycling by producing various carbon compounds from CO2 and reusing 
them for such applications as producing chemicals, fuel, and minerals. We are a member of the Synthetic Fuel Research 
Committee organized by the Japanese government. By participating in the Carbon Recycling Fund Institute, which helps spur 
carbon recycling innovations through research support and marketing activities related to carbon recycling on a private basis, 
we are engaged in R&D on carbonate production and other technologies aimed at enabling the reuse of CO2 as a resource.

Carbonate Production
In tandem with Ube Industries, Ltd., JGC Corporation, 
JGC Japan Corporation and several universities, our com-
pany co-founded “CCSU (Carbon dioxide Capture and 
Storage with Utilization) Study Group” in 2019. This study 
group aims to promote an industry-academia collaboration 
to develop new technologies that convert CO2 emitted 
from thermal power plants and factories into resources by 
utilizing industrial waste with high calcium content. With 
the Japanese government promoting the development of 
technologies for CO2 recovery and other measures to 
combat global warming, we are working on technological 
development aimed at establishing methods for utilizing 
industrial waste containing high levels of calcium and other substances that react with CO2 to produce carbonates.

In July 2020, a project deriving from the study group was adopted by NEDO as a commissioned R&D project 
spanning five years from FY2020 through FY2024. Focused on the R&D of an accelerated carbonate production pro-
cess employing calcium contained in industrial waste, including waste concrete, this project will take on the 
development of technologies for extracting raw material calcium from such waste and reacting it with CO2 contained 
in exhaust gas from industrial facilities in order to fix the carbon with the aim of commercializing and popularizing this 
process. Looking to assess the CO2 reduction effect of the accelerated carbonate production technology, we will test 
and evaluate it with the aim of improving the efficiency of calcium extraction and carbonate production as we strive to 
optimize the entire process and establish the technology.

Through our involvement in this commissioned project, we will play our part in industry-academia-government 
collaboration to develop new carbon fixation technologies that utilize CO2 emitted from power generation and manu-
facturing facilities. We will also step up our initiatives in fields ranging from raw material procurement to application 
development to achieve the social implementation of these technologies.

Our Unique Technologies for Reusing CO2 as Resources
We have succeeded in the direct synthesis of methane and other 
hydrocarbons from water and CO2 using a gas diffusion electrode 
loaded with our original catalysts. Most competing processes for syn-
thesis begin by dissolving CO2 in water to generate a reaction. Our 
unique process avoids this step by employing a gas diffusion elec-
trode to stimulate a direct reaction with CO2 gas. We are currently 
striving to improve the properties of our electrode catalysts, such as 
their reaction performance, cost-effectiveness, and durability, as we 
work to develop a process capable of treating greater volumes of CO2.

Looking ahead, we will promote research into this technology 
with the goal of establishing a highly efficient process that is pow-
ered by renewable energy and produces chemicals and fuels from 
CO2 by 2030. In these ways, we will promote the reuse of CO2 and 
contribute to a sustainable society.

Final disposal 38t
Final disposal rate 0.017%

Reduced by 
intermediate 
treatment
96,768t

Total waste
224,084tRecycled

124,699t

* Scope of calculation: Hokkaido Refinery, Chiba Complex, 
Aichi Refinery, Tokuyama Complex, TOA Oil Co., Ltd. and 
Showa Yokkaichi Sekiyu Co., Ltd.

Mass 
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High added 
valueCarbonates

Industrial waste 
containing a lot 
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Carbonate 
production

CO2

Calcium ion
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Oxygen
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Raw materials 
for chemicals 
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(Syngas) Renewable energy
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Concept of Utilization of Water Resources
The Idemitsu Group has in place an overarching risk management structure to address risks arising from changes in the business 
environment, natural disaster risks, risks attributable to operational accidents, climate change-related risks, and environmental 
regulatory risks. Water-related risks, which fall within these risk categories, are thus managed under the aforementioned structure.

Specifically, in line with the Environmental Protection Policy, voluntary targets regarding wastewater treatment have 
been set and incorporated into the Group’s Environmental Management System operations from the perspective of 
preventing pollution, effectively utilizing resources, and preserving biodiversity. These targets are even more severe than 
standards stipulated by national and local governments.

With particular focus on the effective utilization of water resources, we work to assess our status of water use on a 
global basis. In reference to the “Aqueduct” data published by the World Resources Institute (WRI), we have also con-
firmed whether our business sites operate in regions with water stress.

Although our six domestic refineries and complexes are not located in regions with high water stress, the volume of 
water intake by these business sites accounts for more than 95% of the Idemitsu Group’s overall water intake volume. 
As most of our water utilization volume is thus attributable to our domestic business sites, our focus regarding water 
consumption is on reducing usage via the recycling of water resources with the objective of promoting effective resource 
utilization in the course of domestic operations.

In addition, we have made it a rule to limit our water intake upon the request of relevant local government in cases 
where reserves fall below the dam water storage standard due to a temporary decrease in precipitation. In this way, we 
help eliminate water depletion risk. On the other hand, Japan's landscape is steep, and drainage from heavy rains can 
pour into rivers suddenly, which increases the risk of flooding due to increased rainfall. In recent years, the impact of 
weather has increased, and flood damage has become more frequent during typhoon passes.

As described above, in Japan, where our business is headquartered, we have a variety of water-related issues, and 
the risk of flooding is high. We anticipate that future damage will expand due to climate change, so we are moving for-
ward with the strengthening of related infrastructure facilities. By implementing these measures and curbing sustained 
water stress, we are able to use stable water resources.

We also operate in countries and regions other than Japan where water resources are not necessarily abundant. The 
problem of water resources is becoming increasingly serious around the world, and it is said that more than 2 billion people do 
not have access to safe drinking water. Recognizing the current situation, we have begun efforts to look overseas. At present, 
although we do not operate in areas with high water stress, in order to maximize the effective use of precious resources like 
water, we are promoting efforts to reduce the amount of water used in Japan, where our water utilization is highest.

Conservation of Water Resources

Strengthening of Water Recycling at Refineries and Complexes

Our refineries and complexes, which use large volumes of water, are working on reducing their water consumption and 
not just staying in line with waste water standards. A certain amount of water (seawater and fresh water) is required to 
cool the process fluid during the oil refining process at refineries. Fresh water that becomes hot when used for cooling is 
circulated in an air-cooled condenser to lower its temperature, and reused as cooling water for the process fluid to 
reduce the impact on the environment. As a water user, we will make further efforts to recycle water resources.

Demand
Cooling water required to 

operate refineries

Supply
Cold water that becomes 

unnecessary after vaporization

Chita LNG Co., Ltd.

VaporizerLNG storage

Liquid Gas

Chilled water

Room temperature
water

Supplying unnecessary chilled water

Aichi Refinery

Sea

Thermal power 
station etc.

Reduction of Water Consumption through Collaboration with Other Companies

At Aichi Refinery, we are working to reduce water consumption by cooperating with other companies within the industrial 
complex to share cold water. By effectively using the chilled water discharged from the LNG vaporizer of Chita LNG Co., 
Ltd., which is adjacent to the complex, as process cooling water, we are contributing to the overall reduction of water 
intake in the Chita area.

■ The water stress map for our main business locations

Notes: 1. Scope of calculation: Idemitsu Kosan and consolidated subsidiaries
 2.  Water recycling rate is only for industrial water. ( (1)Industrial water intake: 82,074,000 t; (2)Industrial water use: 1,366,526,000 t; (3)Industrial water recycling 

amount: 1,284,452,000 t. The water recycling rate = (3)/(2)) (2)=(1)+(2)

United States 
of America

0.1%

Japan

98.0%

Number of major bases in Japan
Complexes/Refineries: 6
Oil depots: 24
Renewable energy facility: 1

China
0.1%

India
0.1%

Malaysia
0.1%

Indonesia
0.1%

Australia
0.5%

Vietnam
0.1%

<Low (6%) Low~medium (59%) Medium~high (33%) High (0%) Extremely high (0%)*1

*1 　～　 Impact of water stress (the ratio of water intake%)
*2 Data (%): The ratio of water intake at each location to the total water intake of the Idemitsu Group.
*3 As of July 2020 Source: WRI’s Aqueduct assessment
*4 Scope: Main Business operations undertaken by Idemitsu Kosan Co., Ltd. and its consolidated subsidiaries

■ Chilled water supply through cooperation within the industrial complex

Recycling of industrial water 

Unit FY2020

Industrial water intake thousand t 82,074

Water recycling rate % 94
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Participating in the Corporate Forest Program (Hokkaido Refinery)

Since December 1996, Hokkaido Refinery has been participating in 
the Corporate Forest Program started by the Forest Agency, in which 
companies participate in the upkeep of national forests to contribute 
to society and the environment. We named our watershed protection 
forest “Idemitsu Appenai Watershed Forest” and manage it appropri-
ately.

In May 2008, we leased a 4.5-hectare man-made forest in Toma-
komai City. In June, the following month, we invited 102 of the city’s 
elementary school students to a hands-on forestation class. The chil-
dren planted 6,500 Sakhalin spruces, Japanese white birches, and 
double-cherry trees. The forest was dubbed the Idemitsu Green-
Filled Nature Forest by the students who participated in the class. We 
will continue to manage the forest for the next 80 years.

■ “Idemitsu Appenai Watershed Forest”

Conservation of Water Resources Conservation of Biodiversity

Stance on Biodiversity Conservation
A wide variety of organisms live on the earth, and these organisms are intricately intertwined to form ecosystems that 
have restorative functions that absorb various external changes and restore the ecosystems to their original state. The 
Idemitsu Group recognizes that in line with the goals of the Convention on Biological Diversity, passing on these ecosys-
tems to the next generation, and maintaining and restoring an environment where diverse organisms can continue to live, 
is an important mission for companies to fulfill. Under our Environmental Protection Policy, we are working to protect 
biodiversity while building alliances with local communities. The Group has expressed support for Keidanren’s Declara-
tion of Biodiversity and is working to protect biodiversity while being mindful of the relationship between its business 
activities and biodiversity.

Biodiversity Conservation Activities

Assessing the proximity of main business sites to regions requiring conservation from the perspective of 
biodiversity
Also, referring to the Protected Planet, a website managed by the United Nations Environment Programme World Con-
servation Monitoring Centre (UNEP-WCMC), we have confirmed the proximity of our main business sites to regions 
requiring particular attention in terms of biodiversity conservation.

As a result of confirming the International Union for Conservation of Nature (IUCN) categories for conservation areas 
within a 10-km radius of Idemitsu business sites, we recognize the following category statuses. Moreover, there were no 
areas (Ia, Ib) designated as wilderness areas or strict nature reserves based on these results.

To avoid impacting biodiversity in the course of its business activities, the Group complies with strict emission stan-
dards set by national and local governments and works hard to prevent environmental pollution.

Number of Sites by IUCN Category and Area 

IUCN Category Number of Sites*

Ⅰa Strict Nature Reserve 0

Ⅰb Wilderness Area 0

Ⅱ National Park 2

Ⅲ Natural Monument or Feature 1

Ⅳ Habitat/Species Management Area 28

Ⅴ Protected Landscape/ Seascape 11

Ⅵ Protected area with sustainable use of natural resources 16

* Number of main business sites with IUCN category areas located within a 10-km radius
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Raw material and 
energy production
Alteration of terrain and 
ground layer conditions due 
to the open-pit mining of 
coal

Raw material and 
energy transportation
Introduction of alien 
species via the release of 
ballast water

Manufacturing
A decline in flora and fauna 
in neighboring areas due 
to air and water pollution

Consumption and use
Acceleration of global warming, 
which constitutes a threat to 
biodiversity, due to the growing 
volume of CO2 emissions from 
the use of fossil fuel

■ Noteworthy Impact of Our Operations on Biodiversity

Conservation of Biodiversity

Accurately assessing and responding to the impact of Idemitsu’s business value chain on biodiversity
With operations centered on fossil fuels and encompassing the production of energy and raw materials, Idemitsu 
ensures the comfort of consumers by providing a stable energy supply. In conducting business along the value chain 
from production to consumption, we assess the impact on biodiversity, consider countermeasures, and take action 
where necessary.

■ Raw material and energy production

The open-pit mining of coal involves the excavation of surface soil to extract coal from underground reserves. This inev-
itably exerts a negative impact on biodiversity. However, we are ensuring that the impact of mining on the environment 
is as minimal as possible via mining site rehabilitation. Specifically, once mining is completed at a site, we ensure that the 
site is refilled and the native plant species are reinstated to again thrive, with the aim of restoring the site’s biodiversity. 
In addition, we are engaged in these endeavors in line with the concept on Land Use Change presented below.

We have disclosed data on our coal mines in Australia, including areas that have been subject to drilling and reha-
bilitation. We will continue these and other efforts in the course of mining operations.

■ Transporting raw materials and energy transmission

We are working to prevent the destruction of ecosystems by invasive species in line with the guidelines from IMO and 
the Ballast Water Management Convention (an international convention to regulate and manage ships’ ballast water 
and sediment), which came into effect on September 8, 2017. Ballast water is ocean water used as a weight to stabi-
lize a ship. Because the convention obligates the installation of ballast water treatment equipment by a set deadline, 
we are steadily installing the equipment on Idemitsu Tanker’s very large crude carriers (VLCCs). As of January 31, 
2020, we finished installing electrolysis-based and filter- and chemical-based treatment equipment on APOLLO 
DREAM and APOLLO ENERGY. 

So as to not disrupt the ecosystems of the waters around ports, the treatment equipment is used to eliminate 
harmful water-borne organisms and pathogens carried in ballast water and replace ocean water taken on as ballast 
water upon embarkation with open ocean water that has a small impact on ecosystems.

■ Rehabilitation of the mining site

Topsoil Topsoil removal Coal mining
Replacing and 

leveling of ground Topsoil covering
Planting and 

regreeningStrippingCoal

■ Concept of Land Use Change
Along with air and water, soil is an essential element when considering the global environment. In recent years, along with world 
population growth, areas that used to be green belts have been developed and converted to agricultural land at an accelerated 
rate. The United Nations has pointed out the importance of initiatives related to Land Use, Land-Use Change and Forestry 
(LULUCF). Land-use changes can result in the loss of CO2 sinks and have serious adverse effects from the perspective of cli-
mate change. In addition, nutrient-rich topsoil, which had been protected from wind and rain by forests, has been lost due to 
deforestation, leading to desertification. The Idemitsu Group is actively engaged in projects to minimize the environmental 
impact of changes in land use.

Status of Rehabilitation at Coal Mining Sites in Australia (Unit: ha)

Category 2018 results 2019 results 2020 results 2021 forecast

A. Mining sites 1300.5 1433.9 1530.0 1548.6

B. Unrehabilitated sites 1062.3 1338.6 1406.3 1385.4

C. Completed preparation for rehabilitation N/A N/A N/A N/A

D. Sites currently undergoing rehabilitation 238.2 263.7 292.1 320.5

E. Rehabilitated sites None None None None

(Prepared by Idemitsu in reference with materials issued by the Japan Coal Energy Center)

■ A site that was rehabilitated in 2018 (two years 
after rehabilitation)

■ A site that was rehabilitated in 2008 (12 years 
after rehabilitation)

■ A site that was rehabilitated in 2016 (four years 
after rehabilitation)



Sustainability Environment Governance ESG DataSocial Comparative Table Independent Practitioner’s 
Assurance Report 38

Idemitsu Sustainability Report 2021

■ Aichi Refinery’s green belt ■ Hokkaido Refinery’s green belt

 SEGES Evaluation Points
1. Sustainability of land use: There is greenery and a system in 

place to enable its continued existence.

2. Green space management: Processes for creating green 
spaces and for protecting and growing greenery are clear.

3. Utilization of green space functions: The green space contrib-
utes to society and the environment.

4. Future potential of green spaces: There is progressiveness 
and uniqueness in the stance and vision related to the struc-
ture of green spaces contributing to society and the 
environment as well as in initiatives on leading the creation of 
a society rich with greenery.

Meeting record: FY2021 2nd Shunan City Environmental Council
  https://www.city.shunan.lg.jp/site/kaigi/59312.html (Japanese only)

Conservation of Biodiversity

■ Initiatives at Refineries and Complexes

Most of Idemitsu’s refineries and petrochemical plants, which are its main businesses, are located in Japan. They 
account for over 90% of the Company’s total energy consumption and waste water emissions. Because air and water 
pollution significantly impact biodiversity, it is important to appropriately manage and address such emissions in oper-
ations.

In Japan, strict environmental emission standards have been set by national and local governments. We have in 
place processes that lower and treat COD, nitrogen, phosphorous, and other compounds and work steadily to fully 
comply with emission standards to prevent air pollution impacts on ecosystems through imbibition and acid rain as well 
as to prevent water pollution impacts on fish, shellfish, kelp, and other water organisms of water containing soot, SOx, 
and NOx from refineries and petrochemical plants in coastal areas.

In addition, even before the recent rise in public interest elevated the conservation of biodiversity, we have long 
taken it to heart, adopting a management approach that aims to harmonize concerns about the natural environment and 
business operations. In the course of constructing refineries and complexes, for example, we have ensured that the 
green areas within their premises exceed legal requirements.

We began building and operating these refineries and complexes, which represent our main business sites, across 
Japan in the 1950s when the government introduced regulations mandating that businesses secure greenery within 
newly constructed manufacturing facilities. In response, we have consistently sought to do more than simply meet our 
legal obligations for square meters of greenery. We have also striven to harmonize our new facilities with their surround-
ing natural environments. Our approach has resulted in green areas far more extensive than the legal requirement. 
Initiatives like these are highly evaluated by external organizations. Hokkaido Refinery and Aichi Refinery have received 
the highest grade of 5 (Superlative Stage) in the “Social and Environmental Green Evaluation System (SEGES)” organized 
by the Organization for Landscape and Urban Green Infrastructure.

■ Consumption of Products

Since fiscal 2019, Idemitsu has set target values and monitoring indicators related to CO2 reduction as a countermea-
sure to climate change, which is a threat to biodiversity. We conduct activities aimed at reducing CO2 emissions by 
providing eco-friendly products and services, expanding renewable energy power generation, and developing and 
promoting the adoption of innovative technologies.

■ Providing Students with Opportunities for Environmental Education

General public access to our production 
facilities, such as refineries and com-
plexes, is strictly restricted because 
hazardous materials are handled on such 
sites. This has allowed the green spaces 
on facility grounds to flourish, becoming 
rich in biodiversity, providing sanctuaries 
for birds and other small animals, and, in 
some spots, developing into ideal habi-
tats. The Hokkaido Refinery, the Chiba 
Complex, and the Aichi Refinery use 
these green spaces and natural parks to provide opportunities for environmental education to children and students 
of local elementary schools.

■ Conservation of Rare Species

Every time we install new equipment at our refineries and complexes, we conduct an environmental assessment to 
shelter any endangered plants species that have been identified through ecosystem surveys. Currently, at the Aichi 
Refinery we are working to conserve Salvia plebeia, a plant species designated quasi-endangered by the Ministry of 
the Environment. As this species was discovered on the grounds when new facility construction was undertaken, we 
have set aside conservation areas within the refinery’s premises.

Partnerships with Local Communities on Protecting Biodiversity

■ Collaboration with Local Communities

From the perspective of coexisting with nature in local regions, Idemitsu under-
takes biodiversity efforts not by itself, but in cooperation with relevant members 
of the local communities.

Undertaking environmental assessments
Example of Idemitsu’s environmental assessment of the Tokuyama Complex Biomass Power 
Plant Construction Plan (commercial operations slated to start in fiscal 2022)

Source: SEGES website (Japanese only) https://seges.jp/

■ Teruha Forest Restoration Project

■ Bird watching (Hokkaido Refinery) ■ Nature observation (Aichi Refinery)
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Management of Chemical Substances and Reduction of Hazardous Substances

Concept of Management of Chemical Substances and Reduction of Hazardous 
Substances
The Idemitsu Group, which manufactures and supplies petrochemical raw materials and products, has established the 
“General Principles of Quality Assurance” and “General Principles of Health, Safety and the Environment” and strives to 
ensure the safety of production line workers and consumers by conducting prior risk assessments of chemical sub-
stances, reducing and eliminating hazardous substances from production processes and products, and providing 
information on the chemical substances its products contain. In addition, we comply with domestic and overseas chem-
ical substance-related regulations, which have grown ever stricter, and minimize not only the impact on human health but 
also the negative impact on the ecosystem and the environment,.

Initiatives for the Proper Management of Chemical Substances and Reduction of 
Hazardous Substances

Management of PRTR-Designated Substances

Crude oil, petroleum products and petrochemical raw materials contain benzene, toluene, xylene, normal hexane and 
some other highly volatile substances (such as HAPs*1 and POPs*2) regulated by the PRTR Law.*3 These substances 
partially evaporate into the atmosphere as VOCs*4 whenever oil is transferred into or out of storage tanks, as well as 
when it is loaded onto tanker trucks and ships. To minimize such VOC emissions, the Idemitsu Group stores these chem-
icals in floating roof tanks that reduce evaporation, and carries out measures aimed at ensuring VOC recovery during 
transport. Chemical substances transferred to locations outside industrial complexes are disposed of in compliance with 
the Waste Disposal and Public Cleansing Law.

*1 HAP: Hazardous Air Pollutant
*2 POP: Persistent Organic Pollutant
*3 PRTR: Pollutant Release and Transfer Register
*4 VOC: Volatile Organic Compounds

Controlling PCBs

In accordance with the Law concerning Special Measures for Promotion of Proper Treatment of PCB Wastes, at our 
refineries and complexes, we appropriately store and manage oil containing polychlorinated biphenyls (PCBs) as well as 
transformers and other equipment that contain these substances. Under the same law and the national Basic Plan for 
PCB Waste Treatment, final deadlines have been set for the completion of the treatment of all PCB waste and, accord-
ingly, we are steadily carrying out the processing of such waste.

Managing Fluorocarbons

In accordance with the Act for Rational Use and Proper Management of Fluorocarbons, which came into effect on April 
1, 2020, we have been implementing steps to prevent the leakage of fluorocarbons. We are also considering timing the 
replacement of large process equipment that uses HCFCs, which have strong ozone depleting effects, to coincide with 
periodic shutdown maintenance at our refineries and plants.

CAS 
No. Substance name Unit

Total/Discharged 
amount – 

Emissions to 
atmosphere

(standard emission 
intensity)

Total/Discharged 
amount – 

Emissions to public 
water bodies

(standard emission 
intensity)

Total/Discharged 
amount – 

Emissions to soil
(standard emission 

intensity)

Total/Transferred 
amount – 

Disposed amount
(standard emission 

intensity)

Total

0 Methanol t 0.0 0.0 0.0 0.1 0.1

1 Water-soluble compounds of zinc t 1.2 0.3 0.0 0.0 1.5

13 Acetonitrile t 0.0 0.0 0.0 1.3 1.3

20 2-aminoethanol t 0.0 0.0 0.0 42.4 42.4

33 Asbestos t 0.0 0.0 0.0 0.7 0.7

53 Ethylbenzene t 8.4 0.0 0.0 32.3 40.7

80 Xylene
(also known as dimethyl benzene) t 13.8 0.0 0.0 31.5 45.4

186 Dichloromethane 
(also known as methylene chloride) t 0.2 0.0 0.0 14.9 15.2

232 N, N-dimethylformamide t 0.0 0.0 0.0 0.1 0.1

238 Hydrogenated terphenyl t 0.0 0.0 0.0 0.8 0.8

240 Styrene t 23.1 0.0 0.0 1.0 24.1

242 Selenium and its compounds t 0.0 0.0 0.0 5.5 5.5

243 Dioxins mg-TEQ 0.0 2.4 0.0 0.0 2.4

245 Thiourea t 0.0 0.8 0.0 0.0 0.8

260 2,4,5,6-tetrachloroisophthalonitrile
(also known as chlorothalonil or TPN) t 0.0 0.0 0.0 44.0 44.0

262 Tetrachloroethylene t 0.0 0.0 0.0 0.7 0.7

296 1,2,4-trimethylbenzene t 3.3 0.0 0.0 0.2 3.4

297 1,3,5-trimethylbenzene t 0.3 0.0 0.0 0.0 0.3

300 Toluene (also known as methyl benzene) t 91.0 0.0 0.0 120.6 211.6

302 Naphthalene t 0.1 0.0 0.0 0.0 0.1

308 Nickel t 0.0 0.0 0.0 0.4 0.4

321 Vanadium compounds t 0.0 0.0 0.0 2.4 2.4

349 Phenol t 0.2 0.0 0.0 2.5 2.7

389 Hexadecyltrimethylammonium 
chloride t 0.0 23.2 0.0 0.0 23.2

392 N-hexane t 194.3 0.0 0.0 7.8 202.1

400 Benzene t 22.8 0.0 0.0 0.1 22.9

407 Poly(oxyethylene) = alkyl ether*1 t 0.0 0.0 0.0 0.1 0.1

412 Manganese and its compounds t 0.0 0.0 0.0 10.6 10.6

438 Methylnaphthalene t 0.8 0.0 0.0 0.0 0.8

453 Molybdenum and its compounds t 0.0 0.0 0.0 2.0 2.0

Discharge and Transfer of PRTR-Designated Substances

Notes: 1. Limited to alkyl-based carbon numbers 12 to 15 and their compounds
 2. Scope of calculation: Idemitsu Kosan Co., Ltd. and its consolidated subsidiaries
 3.  Chemicals are not listed if the total volume of discharge and transfer is less than 0.1 ton per year. Figures presented above may not be consistent with the totals 

since they are rounded off to one decimal place.
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Concept of Pollution Prevention
To reduce the environmental impact of our business, we do not only comply with environment-related laws but also 
autonomously take preventive measures in accordance with our internal rules (Basic Essential Points on Health, Safety  
and Environment(HSE)). Furthermore, in addition to preventing environmental pollution arising from our business opera-
tions, we seek to contribute to society as a whole in terms of the prevention of pollution. To this end, we became a 
member of the committees of the Ministry of the Environment and Keidanren (Japan Business Federation) that review the 
application of the Water Pollution Control Law and the Soil Contamination Countermeasures Act to offer the Idemitsu 
Group’s knowledge and experience. We are also developing research and analysis methods while striving to reduce 
environmental impact by assiduously preventing emissions of pollutants.

Measures to Prevent Air Pollution
Air pollutants discharged through our business operations include sulfur oxides (SOx), nitrogen oxides (NOx), and soot/
dust emitted from boilers and furnaces as well as volatile organic compounds (VOCs) from crude oil or petroleum product 
storage tanks and tanker truck loading facilities. Thus, our refineries and complexes carry out operational management 
to ensure compliance with emission standards under laws and regulations as well as with emission limits prescribed by 
regional pollution prevention agreements.

Pollution Prevention

Measures against Soil Contamination
We are aware of the risks of ground contamination due to oil leakage from underground pipes and other oil-handling 
facilities in operation at our refineries, complexes, plants, and service stations. To address these risks, we have been 
implementing autonomous surveys of ground and groundwater pollution and undertaking purification measures where 
needed. In particular, when the closure or rebuilding of a facility causes changes in the character of its site, we implement 
proper management to prevent pollution, including the resurvey of ground pollution, in compliance with the Soil Contam-
ination Countermeasures Act.

Note: In FY2020, there were no oil leakages that constituted environment-related compliance violations as defined on p. 20.

Measures to Prevent Water and Marine Pollution
Offshore oil development inevitably generates effluent water 
containing oil from the test drilling phase onward. To prevent 
marine pollution, we use a separator to treat the effluent 
water and transport the extracted oil content to land-based 
facilities for processing. After further treatment to meet 
effluent water standards, the oil-free water is returned to the 
sea. In addition, we always consult an expert who conducts 
an environmental impact assessment prior to test drilling 
and development to ensure that the impact is at an accept-
able level. In case of a marine oil spillage, we promptly 
deploy an oil containment boom to restrict its spread and 
recover the spilled oil in accordance with our “Oil Pollution Contingency Plan.”

During transport by ocean-going tankers, we take measures covering aspects of both equipment and personnel to 
maintain a record of zero oil spillage. In the area of equipment, each of our very large crude carriers (VLCCs) in operation 
is double-hulled (to prevent oil spillage due to a minor damage), thereby reducing the risk of oil spills. In terms of person-
nel, we provide regular training, including onboard emergency response drills and safety and environmental education, 
for all crew members.

In addition, we continually aim to provide safe and stable energy and materials, as well as 
to contribute to the creation of a sustainable society by proactively engaging in environ-
mental protection activities, including those aimed at solving the problem of marine 
plastics. In September 2019, the Idemitsu Group joined the “Clean Ocean Material Alliance 
(CLOMA)” which aims to solve the problem of marine plastics.

Crude oil Crude oilCrude oil Crude oilCrude oil Crude oil

Single hull cross section Double hull cross section

Sea water ballast tank

Air pollutant emissions  (Unit: t)

FY2020

SOx 7,886

NOx 13,980

Soot/dust (particulate matter (PM)) 223

Note: Scope of calculation: Idemitsu Kosan Co., Ltd. and its consolidated subsidiaries
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