
At Nippon Gases we believe that innovative, responsible and sustainable 
business plays an important role in building a healthy, thriving society. We 
leverage our knowledge of science and business acumen to provide lasting 
solutions in the industrial gases industry.

For us, a harmonious relationship between people, society and the planet 
is the way we want to work today and every day. Therefore, we encourage 
collaborative innovation to make life better through our technological solutions 
and gases. Digitalisation and R&D allow us to improve our services and our 
customer experience as well as boosting the transition to a carbon neutral 
industry.

Nippon Gases´ commitment to our customers, suppliers, employees and 
associates, and to the communities in which we operate, reflects our 
dedication to the environment and to sustainability.

NIPPON GASES

Innovative
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GHG emissions 

Nippon Gases is strongly engaged with sustainability 
and the application of the KAITEKI philosophy approach 
advocated by MCHC* to our day-to-day activities.

KAITEKI means, ‘the sustainable wellbeing of people, 
society and our planet Earth’. Founded on this 
philosophy, Nippon Gases considers that global warming 
(a consequence of increased GHGs) is having a strong 
impact, not only in terms of the environmental impact 
but also through direct consequences on the health and 
economy of our community.

For years we have been implementing initiatives focused 
on the three main areas that have a direct impact on 
GHG emissions: energy consumption at our production 
plants; emissions from the transportation fleet; and 
GHG emissions related to the commercialisation of our 
products and solutions. Of course, the first step was to 
identify the GHG footprint at each step of our business 
cycle and put in place a methodology that can measure 
the different GHG impacts.

As an intensive energy user at our production plants, 
efficiency has a direct impact on GHGs. Our efforts are 
based on productivity programmes that contribute to 
reducing waste, improving plant performance, optimising 
energy consumption and minimising product losses 
during the different production steps and unscheduled 
plant shutdowns. We have a robust programme 
promoting productivity initiatives. Furthermore, this 
programme is part of our business plan and has a bolted-
on quarterly review and follow-up procedure.

As previously described, product transportation is a big 
contributor to GHG emissions. To mitigate this, we have 
put in place specific programmes that help to optimise 
transportation by adapting our transport to customer 
patterns and avoiding unnecessary km driven, reducing 
fuel consumption per unit of delivered product.

To reduce the consumption of fossil fuels, on a case-by-
case basis we are replacing diesel vehicles for natural 
gas-fuelled alternatives as well as biomethane, derived 
from the upgrading of biogas produced through the 
anaerobic digestion (AD) of biogenic wastes. 

Helping customers to reduce GHG emissions 
through our solutions and technology

Nippon Gases’ commitment to GHG emissions reduction 
does not stop at the gate of our plants. The development 
of technology related to gas applications for our 
customers is helping the industry to be more efficient 
and environmentally-friendly.

Greening combustion processes

No doubt, the single largest share of CO2 emissions are 
related to production processes that incorporate fossil 
fuels in a combustion step or operation.

Our technology provides our customers with a more 
efficient solution, reducing fossil fuel consumption and 
enabling the use of alternative, fossil-free fuels. Each 
customer is unique and we provide solutions that start with 
a simulation process and end with a tailor-made solution 
that combines specially designed burners, gas control 
skids and the tracking of main parameters that enable 
reports customised according to customer requirements.

Digitisation using either the MiruGas® or SansoScan® 
platforms contributes to the optimisation of combustion 
processes. In this way, carbon emissions are reduced, 
helping our customers to meet their environmental 
requirements while keeping their production costs 
competitive.

In FYE2022, our expertise and technology in combustion 
contributed to reducing more than 12,116 tonnes/year of 
GHG emissions for new customers applications during 
FYE2022.

Green and low-carbon hydrogen in combustion

Through the development of specially designed burners, 
biogenic fuels or low-carbon hydrogen can be mixed with 
fossil fuels, thereby reducing CO2 emissions.

In the case of green hydrogen, our burners provide a 
flexible alternative that guarantees optimum combustion 
conditions according to the available renewable power 
fluctuations.

3.1 Climate change
NSHD corporation has committed to expand products 
and services that enable customers to reduce GHG 
emissions. The goal is to achieve and exceed customer 
avoided emissions, compared with the company 
emissions according to scope 1+2.

In line with the corporation commitment, Nippon Gases 
is also pursuing the same goal, implementing product 
and services in our customers to help them reduce their 
GHG emission compared to those of our company. See 
table below with customer applications that reduce their 
GHG emissions.

Green hydrogen for cleaner mobility in the cities

The replacement of fossil fuels with green or low-carbon 
hydrogen is a perfect solution for public transport in cities.

In the city of Hürth, in Germany, a fleet of 12 municipal 
buses equipped with fuel cells are using our hydrogen 
– contributing to cleaner air in the city by reducing CO2, 
NOX and other emissions produced by traditional diesel 
engines.

Circular economy: Transforming wastes in 
valuable products

Through our highly specialised wastewater treatment 
team, we contribute to the reduction of CO2 emissions by 
replacing mineral acid with CO2 in several applications of 
wastewater or process water treatment.

With our highly efficient oxygen dissolving technology, 
we reduce electrical energy compared with traditional 
oxygenation methods, like aerators, in biological water 
treatment plants. Additionally, by increasing treatment 
efficiency, we reduce problems such as bad odours or 
seasonal peaks of highly contaminated water that in 
the case of traditional plants, will require an increase 
of treatment infrastructure with the negative impact 
in ‘ground contamination’ and under-utilisation of 
treatment plant capacity.

Thanks to our solutions, million m³ of wastewater have 
been treated and either released to water source or 
recycled, always fulfilling environmental standards.

FYE2022 Tonnes CO2e 

Nippon Gases GHG emissions 894.769

Emissions Avoidance Customers 1,520,400

Steel making (blast furnace) 840,063

Steel making (electric furnace) 316,337 

Ar Welding 19,500

Refrigerants Low GWP 344,500 

Nippon Gases GHG emissions

Refrigerants Low GWP

Steel making (blast furance)

Steel making (electric furnace)

Ar Welding

894.769

344,500

19,500

316,337

840,063

Customer Emission Avoided vs Nippon Gases Emissions CO2e Tonnes
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"Mitsubishi Chemical Holdings Corporation" (MCHC) is scheduled to 
change its name to "Mitsubishi Chemical Group Corporation" effective 
July 2022.

894.769



5958 nippon gases sustainability report 2022

ba
ck

 t
o 

in
de

xback to index

Yet the valorisation process continues; sludge from 
wastewater treatment plants, organic wastes from 
the food industry, and waste landfills through an AD 
process transform the wastes in biogas that, after 
an upgrading process, produce both biomethane and 
‘BioCO2’. Biomethane can replace fossil fuels in mobility 
applications either as BioLNG or BioCNG, or can be 
injected into the grid or used as a source of green/low-
carbon hydrogen using an onsite generator.

Our specialised teams provide the most suitable 
technology to upgrade biogas and propose to our 
customers the best valorisation solution for the 
biomethane products.

New line of refrigerants and their contribution 
to GHG reduction

Refrigerant gases continues to be a shifting landscape 
as environmental compliance evolves, and Nippon Gases 
has introduced a range of new products or initiatives in 
this area, including:

 – The introduction of new low-GWP (Global Warming 
Potential) refrigerants reduced the environmental 
impact of greenhouse-effect gases

 – The most important contribution came from 
the alternative refrigerants for low-temperature 
application, such as R448A, R449A and R452A, which 
are substitutes for high-GWP gases such as R404A 
and R507

Our compromise

Power consumption - Action

GHG emission in the

 commercialization

Micro onsite production  
program to reduce energy 
consumption during 
production.

Our production plant of CO 
in Dormagen (Germany) 
has changed his 
production parameters. 

Our technology + Circular.
Economy = GHG 
reduction.

Recovery units in our dry 
ice production plants 
or helium transfilling 
facilities.

Replacing 200 bar 
cylinders for 300 bar with 
50 % more product per 
cylinder or bundle.

Replacement of old bulk 
trailers for new ones with 
bigger capacity.

Our fleet of CO2 ships to 
reduce emissions in the 
transport of CO2.

Route planification 
programmes.

Customer tank 
telemonitoring.

Identifying GHG 
footprint in all 
the steps of our 
business.

Nippon Gases sponsors
the Keicho Awards.

Nippon Gases Europe is not only 
intensively working on innovation in 
all departments of the organisation, 
but also sponsoring innovation 
award events in Europe.

Our company sponsored the 5th 
edition of the Keicho Innovation 
and Technology Awards, organised 
annually by the Japan-Spain 
Business Circle. The event was  
held on July 6th, 2021, at Círculo 
Ecuestre in Barcelona.

The first award was granted to 
SATLANTIS, for the development 
of the first miniaturised optical 
camera for Earth observation. This 
project has been carried out with 
the collaboration of JAXA (Japan 
Aerospace Exploration Agency.
The second award was granted to 
AGC Pharma Chemicals Europe, 
S.L.U., part of the AGC Group, for 
the expansion of its European 
Active Pharmaceutical Ingredient 
Manufacturing base.

During FYE2022 Nippon Gases 
contributed to a reduction of more 
than 344.5 thousand CO2e tonnes 
through the replacement of high-
GWP refrigerants with Low-GWP 
alternatives.

State-of-the-art oxygen technology: increase efficiency of existing plants 
and reduce power cost. 

CO2 technology: replaces use of dangerous acids and chemicals, allows GHG 
reduction when recovered CO2  is used and the reuse of treated water.

Our hydrogen, produced by electrolysis, is used since 2010 in Hürth (Germany) 
for a public fleet of buses to replace  the complete bus fleet for H2 fuel cells 
buses and implement a fossil-free fuel public transportation in the city.

Our oxygen burners technology and combustion: more efficient method 
solution, reducing the fossil fuel consumption and allowing to use alternative 
fossil-free fuels.

CO2 based cooling solution to use electric delivery trucks: GHG and acoustic 
pollution decrease.
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For us, a harmonious relationship between people, 
society and the planet is the way we want to work, today 
and every day.

3.2 Environment

In its European Safety, Health and Environmental Standards 
library, Nippon Gases devotes a full section related to 
its policies in this vital area, including its environmental 
management responsibilities, the environmental 
management system, environmental key performance 
indicators (KPIs) and basic environmental training. This is 
the framework for Nippon Gases’ environmental activities.

Our work is driven by our commitment to sustainable 
development, as well as taking on board emerging 
environmental regulations and higher standards of eco-
efficiency. 

That’s why we are committed to turning ideas we have 
today into diverse solutions tomorrow which optimise and 
refine processes, save valuable resources, and protect 
the environment for the future. For us, a harmonious 
relationship between people, society and the planet is the 
way we want to work, today and every day.

All employees must therefore commit to meeting 
environmental requirements, preventing pollution, reducing 
waste, and conserving energy and other key resources in all 
phases of our processes and services.

Nippon Gases’ focus is on taking consistent precautions – to 
ensure safety and sustainability in our day-to-day work, in 
the operation of production facilities, and in the distribution 
and storage of our products. All our environmental and 
energy-conscious efforts increase eco-efficiency and are a 
basic requirement for every job and workplace. 

To achieve this, the Environmental Guiding Principles of 
Nippon Gases demand that management on every level lead 
Nippon Gases along an ethical pathway that increasingly 
benefits society, the economy and the environment, while 
adhering to the following principles:

 – To lead our companies in an ethical way that 
increasingly benefits society, the economy, and the 
environment

 – To design and develop products that can be 
manufactured, transported, used, and disposed of or 
recycled safely

 – To work with customers, hauliers, suppliers, distributors 
and contractors to foster the safe and secure use, 
transport and disposal of chemicals, and to provide 
hazard and risk information that can be accessed and 
applied in their operations and products 

 – To design and operate our facilities in a safe, reliable 
and environmentally sound manner

3.2.1 Internal framework

3.2.2 Environmental
            management

 – To promote pollution prevention, minimisation of waste, 
and conservation of energy and other critical resources 
at every stage of the lifecycle of our products

 – To cooperate with governments at all levels and 
organisations in the development of effective and 
efficient safety, health, environmental and security 
laws, regulations and standards

 – To support education and research on the health, 
safety, environmental impact and security of our 
products and processes

 – To make continual progress toward our goal of no 
accidents, injuries or harm to human health and the 
environment from our products and operations, and 
to openly report our health, safety, environmental and 
security performance

A world of risks and opportunities 

At Nippon Gases, we drive forward actions to reduce the 
impact on the global environment and prevent pollution 
in compliance with local regulations. Due to the nature of 
our production, we do not see major environmental risks. 
Legal requirements and internal standards to mitigate 
environmental risks are followed.

In general, ever-more stringent environmental legislation 
may, under certain circumstances, lead to additional 
requirements in the production and marketing of some 
products. 

Our main opportunities are in the reduction of energy 
consumption, water and waste, as well as improvements in 
transport optimisation. Nippon Gases participates in many 
initiatives promoting low-carbon activity.

Nippon Gases has established an Environmental 
Management System (EMS) to continually improve its 
environmental performance and to meet regulatory 
requirements while minimising its environmental impact

This comprises:

 – Nippon Gases Environmental Policy

 – European HSE management system, applicable to all 
operations and aligned with ISO 14001

 – Employee training based on job functions

 – Risk assessment processes for both processes and 
products

 – Fulfilment of regulatory requirements

 – EHS assessments conducted by our EHS assessment 
team

on top of the regular audits from the external ISO 14001 
certification body. 

It should be noted, that within the framework of ISO 14001 
certification, both compliance with the legal requirements 
and the Environmental Management System as a whole are 
regularly checked and certified.

4 3 8 7

FYE2019

FYE2020

FYE2021

FYE2022

 – Environmental performance review on a national and 
European level

 – Internal reporting and review on a monthly basis

 – External reporting on environmental performance 
through our Sustainability Report.

HSE management system 

Nippon Gases’ EMS is based on the Principles of 
Sustainability, as well as ISO 14001. If conditions make 
certification appropriate, full implementation of Nippon 
Gases’ EMS should logically ensure that a site achieves ISO 
14001 certification.

ISO 14001 certification as a management system is 
implemented in the majority of countries in which we 
operate. The current implementation rate is up to 70% of 
the operational sites 

Environmental compliance

In every region there is a HSE organisation in which a 
dedicated environmental expert deals with all specific 
environmental issues. In addition, country environmental 
leaders, the Europe HSE and Sustainability Director 
meet once per quarter at the European Environmental 
leaders meeting, allowing for further development of the 
Environmental Management System at Nippon Gases to be 
coordinated at the highest level.

Environmental compliance is monitored on a country 
level, with the local HSE organisation performing HSE 
assessments reviewing compliance with permits. 

Nippon Gases’ employees are actively involved in the 
different working groups and councils at the European 
Industrial Gases Association (EIGA), which oversee the 
following up of environmental regulations. In the countries 
where a national gas association exists, Nippon Gases is 
also actively involved. 

In FYE2022, no significant fines or non-monetary sanctions 
for non-compliance with environmental laws and/or 
regulations were received.

In addition, the European HSE assessment team checks the 
compliance of the assessed facilities according to internal 
standards. No serious breaches were detected.

Last year, our European HSE assessment organisation 
conducted seven environmental assessments for 
compliance with internal standards. The senior 
management teams from the respective countries and the 
European Business Team received the assessment results, 
which showed no significant environmental issues.

Environmental assessments are performed on facilities 
which might have a major impact on the environment, not 
for sites such as small warehouses or logistics centres. 
Environmental assessments were performed together with 
the safety assessments. 

In addition to these European assessments, local HSE 
organisations perform additional environmental audits, 

What is Nippon Gases’ environmental impact? 

There are several areas where the company’s activities 
currently can impact the environment

The process of air separation and of filling cylinders are 
both environmentally friendly processes; the main raw 
material is ambient air, and Scope 1 emissions are minor.

Waste generation is minimal and the water in the ASU is only 
used for cooling purposes, with no external contaminants 
introduced into the water stream and this resource mostly 
recirculated in a semi-closed loop operation. 

The main emissions of note are related to the use of 
electrical energy in our plants and fuel for the distribution 
of our products with trucks (for energy analysis see Energy 
management, chapter 3.3). 

The focus of Nippon Gases is to continue improving its 
existing facilities, while any new installation will always 
be engineered with the best available technique (BAT) to 
minimise emissions.

Biodiversity 

For all major capital projects, we evaluate their 
environmental impact to preserve the ecological health of 
the place or region.
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Health, Safety & Environment Director
Nippon Gases Euro-Holding S.L.U.Rainer Wysotzki

In our last interview, we talked 
about further measures in terms 
of the circular economy. Where 
do we currently stand with these 
measures?

Last year, our new environmental 
policy came into force, in which we 
focus on minimising plastic waste 
in particular. Most sites now have 
equipment for separate disposal 
of plastic waste, which generally 
consists of transport and product 
packaging. On the one hand, this 
enables us to record the quantities 
in detail and, on the other hand, 
we achieve a significantly better 
improvement of the recycling cycle.

Nippon Gases is considered one of 
the largest CO2 suppliers in Europe. 
Generally, CO2 is seen as harmful 
to the environment, yet the fight 
against Covid-19 via vaccines would 
be impossible without it. How do 
these two sides of the coin come 
together?

CO2 is a special product. In our total 
of 14 CO2 plants in Europe, we only 
process gas that is generated in 

other processes and recovered 
there. We thus use CO2 gas that is 
available anyway as a feedstock 
for our products. For processing, 
it merely makes a ‘technical stop-
over’ – in one of our 19 European dry 
ice plants, where it is converted into 
a solid state and shaped. This dry 
ice then ensures the cold chain for 
vaccines or even food, for example. 
Although there is too much CO2 in the 
atmosphere, it is a product whose 
availability is limited. That's why our 
newly built CO2 plant in Dordrecht, the 
Netherlands, has a recovery system 
for which Nippon Gases received the 
EIGA Environmental Award 2021. This 
is where the circle closes.

That's great! Awards can only 
spur employee engagement in 
sustainability. Does Nippon Gases 
have plans to support them further 
in these efforts?

We take the same approach as with 
safety: consistent training leads us 
to excellent results. Basic training 
already exists. Our employees 
can access this via the company-
wide training platform, and we are 
currently working on its further 
development. At the end, there will be 
a multi-level training, the complexity 
and content of which will be aligned 
with different levels of responsibility 
in the company. 

Finally, Nippon Gases is recognised 
for its high safety performance. How 
do you maintain this level against a 
backdrop of remote/hybrid working?

We continue to deliver good safety 
results and have even further 
improved our accident rate. We are 
adapting to the changing working 
conditions and are currently focusing 
on the wellbeing of our employees. 
With the help of the ‘Create your own 
work environment’ campaign, we are 
raising our employees' awareness 
of the accident potential and health 
risks that mobile working also entails. 
With the guiding principle that ‘only a 
clean workplace is a safe workplace’, 
we are also extending Nippon Gases' 
claim to the home environment. A 
training course with five modules 
ranging from ‘Emotional motion’ to 
‘The hybrid office’ will support and 
guide employees.

Leading the global efforts 
of NSHD towards carbon 
neutrality solutions for 
our customers

62

In this way, each 
employee can be 
assigned a training 
course appropriate 
to his or her task 
in order to expand 
personal skills and 
knowledge. 

Our efforts to contribute to the prevention of global 
warming are through the optimisation of energy and water 
consumption at our production facilities, the reduction 
in transport of our products, and by selecting energy 
providers that promote renewable energy sources and, 
therefore, set us on the path to a carbon neutral industry.

At Nippon Gases, energy is one key resource in the 
manufacture of our products and hence, is also at the 
centre of our initiatives to optimise its utilisation as we 
bid to combat climate change by helping to mitigate global 
warming.

In this section we will describe the main processes 
through which we manufacture our products, how they are 
delivered to the end customer, and our various initiatives 
to optimise energy management in these activities:

 – Energy consumption overview

 – Air separation process to produce the air gases

 – HyCO units. Production of H2 (hydrogen) and CO 
(carbon monoxide)

 – CO2 liquefaction and purification process

 – CO2 shipping. A unique Nippon Gases transportation 
mode

 – Productivity through cost reduction projects. 
Describing how Nippon Gases maintains its facilities 
at their optimum operation mode

 – Liquid products transport optimisation. Transport is 
the second-largest source of GHG emissions

 – Energy Management strategy

Energy consumption overview

For the production of Nippon Gases’ core products, the air 
gases (oxygen, nitrogen and argon) as they are known, the 
production of hydrogen and CO (carbon monoxide) and the 
liquefaction and purification of CO2, the main resource is 
electricity.

CO2 emissions attributable to the use of electricity used 
for this purpose account for 89% of total Nippon Gases 
CO2 emissions.

Total electric energy consumed by Nippon Gases in all 
Europe entities in FYE 2022: 2,795 GWh.

(*) Thermal energy: Natural Gas+ Steam

Air separation process

Air separation units (ASUs) produce oxygen, nitrogen and 
argon by separating atmospheric air into its constituent 
gases.

Air is first compressed, and then cooled almost to the 
point where the gas liquefies, after which it is ready for 
the distillation column. Here it is separated into its major 
components using a thermal distillation process which 
obtains the basic components: nitrogen, oxygen and argon.

The products of the ASU are mostly in their gaseous phase. 
These products could be compressed and distributed 
by a pipeline system to our network of customers, which 
provides the lowest energy supply mode. 72% of our ASU 
molecules are supplied by pipeline to our end customers, 
therefore avoiding the additional processes of liquefaction 
and transport.

Alternatively, these gas products can be liquefied by means 
of a liquefier system, with a pure nitrogen primary circuit 
that transfers the required cold to the air gases, which are 
then stored at cryogenic temperatures in their liquid state.

These cryogenic liquid products are transported by our 
insulated trailers to our end customers. This secondary 
process has the additional energy usage of fuels used in 
the transportation.

One alternative to optimise the supply to our end 
customers is investing in a dedicated onsite unit which 
would match the capacity and quality required by the 
customer’s process. Most of these units run unmanned, 
remotely controlled by a Remote Operation Centre (ROC). 
In this case, the energy otherwise devoted to transport is 
saved.

For smaller applications or when the quality of the product 
requires a very unique specification, the product can 
be delivered to the customer in cylinders containing 
compressed gas.

3.3 Energy management  

Energy Thermal Energy Terajoules*

FYE2019 FYE2020 FYE2021 FYE2022

Europe 1,174 1,211 1,030 1,352

Energy Electric GWh

FYE2019 FYE2020 FYE2021 FYE2022

Europe 2,795 2,679 2,531 2,795

Ambient temperature Cryogenic temperature

Atmospheric
air

Air
inlet

Air
compressor

Atmospheric air
(Raw material)

Gaseous
oxygen

Gaseous
nitrogen

Purifier unit (Removal
of CO2 and water)

Waste gas

Cold box

Main heat exchanger Distillation column

Argon

Liquefied nitrogen and oxygen
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All of the above processes are subject to optimisation 
and, therefore, we are taking steps to reduce the energy 
consumed at our production facilities, by continuously 
analysing the efficiency of the processes and promoting 
energy-saving measures, and striving to increase the 
efficiency of product transport.

Efficiency MWh/Eq O2 Tonne vs FYE2019

In FYE 2022, the consumption of energy per produced 
unit by our air separation facilities matched our base line 
year of FYE 2019, and has improved 2% compared with last 
year.

HyCO units: Production of H2 (hydrogen) and CO 
(carbon monoxide).

There are several technologies to produce hydrogen, and 
the current market demand is to focus on those with a 
lower carbon footprint impact.

The most prevalent process still today is via the SMR 
(steam methane reformer), which produces H2 and CO. The 
main raw material is natural gas, and electricity and water 
are at a much smaller scale. Natural gas, composed mainly 
of methane (CH4), together with steam reacts inside a 
furnace with catalyst-filled tubes. A synthesis gas (syngas) 
composed mainly of hydrogen and carbon monoxide is 
produced. A secondary reaction step produces the syngas, 
composed mainly of hydrogen and carbon dioxide.

Hydrogen production through electrolysis is based on the 
dissociation of water molecules (H2O) using electricity, 
to extract hydrogen and oxygen molecules. When the 
electricity used for the electrolysis is from a renewable 
origin, the H2 produced is considered carbon-free.

Another mode of H2 production is by purifying a by-product 
from other industries, such as chlorine production. In this 
case, the energy resources are minor and so too is its 
carbon footprint.

In all the above modes, the hydrogen is purified and 
pressurised in gaseous form and delivered to end 
customers mostly transported via tube trailers.

CO2 liquefaction and purification process

The atmospheric gases - oxygen, nitrogen and argon - are 
present in the air we breathe. The source is unlimited 
and is available wherever we need to capture and use it. 
In comparison, the sources of the ‘process gases’ such 
as carbon dioxide (CO2) are limited to the location and 
availability of the sources.

The main source for the CO2 that we process and sell is 
a by-product of another industry. In Europe, the largest 
source is agricultural fertiliser production (ammonia 
producers), followed by bioethanol production and the SMR 
process.

CO2 shipping

As the CO2 source plants are remote in relation to some 
markets, it is necessary to transport relatively large 
quantities of liquid CO2 to those markets to balance 
production capacity with market demand. 

Nippon Gases owns and operates a fleet of three CO2 
tanker ships. Each ship can deliver a cargo of between 
1,200 and 1,800 tonnes of liquid CO2 per trip. This unique 
mode of distribution ensures a more reliable supply of CO2 
to our customers.

Transport of liquid products optimisation

When it comes to the transport of air gases molecules 
produced at our main air separation facilities, 72% 
is distributed by pipeline, while the remaining 28% is 
distributed in liquid mode to end customers.

The transport of these liquid products, plus the 
additional liquid CO2, is performed daily by trucks which 
drive circa 56 million km/year.

These deliveries are performed based on customer 
orders, and also by utilising forecasts of customer 
requirements based on telemetry installed at customer 
tanks. A proper analysis of customer consumption 
forecasts provides a dual optimisation opportunity, to 
both maximise the delivered volumes and minimise the 
mileage.

A second area of optimisation is driven by the proper 
planning of the delivery routing of our trucks, which 
again minimises the kilometres driven in supplying end 
customers. Further still, a new optimisation system has 
been launched that will lead to combined savings in all 
liquid transportation costs of 5.5%, compared to current 
transportation costs.

FYE2019: 100% | FYE2020: 104%  
FYE2021: 102% | FYE2022: 100%

CO2 plants take a raw gas stream from the source plant, 
which is then compressed, purified and liquefied before 
it can be delivered to our customers. As a practical 
consequence, the required CO2 purification and 
liquefaction facilities are located close to the raw gas 
source and the distribution network plays an important 
role in delivering to customers.

In FYE2022, the consumption of energy per produced unit 
by our CO2 facilities was 5% higher than FYE2021. This 
excess of consumption was due to the shortage of CO2 raw 
gas supply at the sources due to the natural gas high price, 
running in less efficient mode.

The actual molecules of CO2 that are marketed do not 
constitute any additional ‘carbon footprint value’ and, in our 
report, are considered in the Scope 3 boundary. Under the 
terms of the European Union Emissions Trading Scheme 
(EU ETS), carbon dioxide is always counted as part of 
the emissions from the source plant – for example, the 
fertilisers production plants.

CO2 liquefaction plants

CO2 terminals

Routes

Norway

Sweden

Denmark

The Netherlands

Ireland

GermanyBelgium

France

UK

The implementation of this system is being performed 
during the period from FYE 2021 – FYE 2024 

Together with bulk transportation, we also reach the 
end customer by servicing molecules in high pressure 
cylinders, which requires our transport fleet to drive 
an additional 24 million km (FYE 2022). The homecare 
business, in which our personnel visit patients’ homes to 
carry out healthcare activities, also led to 10 million km 
(FYE 2022) being driven.

The improvement km/cyl in FYE2022 for packaged gas 
transportation was largely attributed to the recovery after 
Covid-19 crisis in 2020, which lesser emergency cylinder 
(oxygen) supply.

CO2 Liquefaction NGE FYE2019 FYE2020 FYE2021 FYE2022

MWh/Tonne CO2

delivered vs FYE2019
100% 106% 106% 111%

Ships NGE FYE2019 FYE2020 FYE2021 FYE2022

MGO Maritime Gas oil 3,226 3,273 3,253 3,674

CO2 emissions 
generated /Ton Liquid 
CO2 transported vs 
FYE2019

100% 107% 96% 111%

95.4 94.9 86.6 89.7

FYE2019

FYE2020

FYE2021

FYE2022

km driven in 
Europe for all 
products

FYE2019 FYE2020 FYE2021 FYE2022

Europe 
(Million Km) 95.4 94.9 86.6 89.7

% Bulk km 57% 59% 60% 62%

% Pag Km 27% 26% 27% 27%

% HomeCare 
km 17% 15% 12% 11%

Km/Ton Liq 
vs FYE2021 100.0% 102.4% 101.0% 99.7%

Km/Cyl vs 
FYE2019 100.0% 100.3% 103.0% 98.9%
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In FYE 2022 we developed 142 cost 
reduction projects that accounted 
for 10,780 tonnes of CO2eq.

onsite production

fillin
gstation

gas production plant

customer distributor

Productivity: Cost reduction projects

Nippon Gases is further focusing its Cost Reduction 
Programme to reduce the consumption of natural 
resources, such as fuels, water and energy, in particular 
at air separation facilities, by replacing ASU components 
with new high-efficiency upgrades and optimising end-
to-end facility process control to better reflect market 
demands.

We have established a Cost-Reduction Group as a 
sub-section of our productivity programme across the 
European business. The Cost-Reduction Group promotes 
optimisation in bulk production by identifying processes 
subject to improvement, defining the solution, and 
facilitating the execution of projects which result in a 
more efficient use of our natural resources.

Energy management strategy

Energy management is performed at a country level, 
due to specific national regulations and existing market 
environments, with the aim of adapting energy supply 
contracts to our customers’ consumption profiles, 
while optimising the efficiency of our manufacturing 
processes.

Energy providers allow the option to purchase a 
Guarantee of Origin (GO) certificate, allowing our 
facilities to manufacture gases by using certified 
renewable energy. Nippon Gases has started a strategy 
to increase its usage of renewable energy through 
these GO certificates as well as dedicated contracts for 
renewable energy, also knowns as PPA's (Power Purchase 
Agreements), allowing the end-user (customer) to benefit 
from a ‘green’ origin product. 

The total electrical energy consumed in FYE 2022 – 2,795 
GWh – is the result of the energy supplier mix portfolio, 
with an improved renewable energy share due to the 
acquisition of GO certificates.

We also have focused on our 
packaged business by working in 
areas such as:

 – Improving  our processes by 
automation where machines, 
equipment and people have 
strong interaction such as product 
sorting inspection and picking 
together with its plant  movement. 
New layouts already designed.  

 – Moving from push to pull system 
via better plant scheduling 
solutions.  

 – Optimisation of our distribution 
process by better inventory 
management

The intensity of greenhouse gas emissions from 
electricity generation in Europe was 402 gr/kWh (G27 
Residual Mix, European Environmental Agency), while the 
average emission of Nippon Gases was 286 gr/kWh. The 
GHG intensity of Nippon Gases electricity consumption 
has decreased by 29% during the last year.

ISO 50001 certification recognizes the utilization of an 
energy management system at a site. Today 25 sites hold 
the certification, basically located in Germany, Norway, 
Sweden and Spain. The strategy is to increase this 
number, although is some countries there are specific 
requirements (external energy audits).

The current ratio of renewable 
energy is: 34% renewable energy 
which improved from 19% last year.

We are committed to the reduction of emissions 
generated in our activities. We categorise these according 
to their source.

For the categorisation of greenhouse gas (GHG) emissions, 
we are following the Scope 1 and Scope 2 categories and 
Scope 3 according to the GHG Protocol  Corporate Value 
Chain Accounting and Reporting Standard.

Scope 1 relates to the direct emissions generated by the 
facilities and equipment, mostly by burning fuels such as 
natural gas, and diesel for our transportation.

Scope 1 also includes the GHG emissions of the following 
gases included in the Kyoto Protocol: Carbon dioxide (CO2), 
methane (CH4), nitrogen oxide (N2O), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs), sulphur hexafluoride 
(SF6) and nitrogen trifluoride (NF3).

Scope 2 emissions are the indirect emissions that occur 
as a result of the consumption of third-party energy, such 
as electric energy and steam.

And Scope 3 emissions includes all other indirect 
emissions not included in Scope 1 and Scope 2.

The calculations of Scope1, Scope 2 and Scope 3 
emissions are certified by a third-party verifier as per 
the GHG Protocol Corporate Value Chain Accounting and 
Reporting Standard.

In the calculation of electrical energy emissions (Scope 
2), the energy suppliers’ emissions factors have been 
utilised and the allocation of the Guarantee of Origin (GO) 
certificates has been  incorporated.
Nippon Gases has adopted a similar approach in the 

3.4 GHG emissions

boundaries of the sustainability report as the NSHD 
corporation and has shifted from Equity Control to 
Financial Control consolidated approach across the 
emission calculations. This change has originated that the 
non-financial consolidated JV’s to be removed from the 
energies and emissions calculations from Scope 1&2 and 
reported into Scope3, from previous sustainability reports. 
The data has been recalculated with this new approach 
since our baseline year FYE2019  and incorporating the 
historical data in this report.
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Scope 1

Direct

Scope 2

Indirect

Scope 3

Indirect Scope 3Indirect

Purchased
goods and
service

Purchased electricity, 
stream, heating & 
cooling for own use

Waste 
generated in 
operation

Use of sold 
products

Capital
goods

Company 
vehicles

Employee 
commuting

Bussines 
travel

Leased
assets

Fuel and energy 
related activities

Transportation 
and distribution

Transportation 
and distribution

Company
facilities

End-of-life 
treatment of 
sold products

Leased 
assets

Investements

Processing 
of sold 
products

Franchises

CO2 CH4 N2O HFCS SF6PFC S

The GHG Protocol Corporate Value Chain 
(Scope 3)

Accounting and Reporting Standard (also referred to as 
the Scope 3 Standard) provides the guidance to assess 
the report of GHG emissions inventory that includes 
indirect emissions resulting from value chain activities.

The Scope 3 inventory splits the overall emissions 
profile of their upstream and downstream activities 
and identifies the largest categories related to energy, 
materials and emissions.

Facility-related emissions

Emissions sources at our plants comprise the following:

 – Natural gas-burning emissions

 – Transport emissions

 – Ozone-Depleting Substances (ODS) emissions

 – NOx emissions

 – Electricity consumption

 – Steam consumption

 – Other indirect emissions included in Scope 3

 – Noise and light pollution

Natural gas-burning emissions

The main contributor for direct emissions in our facilities 
are the emissions resulting from burning natural gas in 
our HYCO and ASU facilities as a heat source.

Emissions related to transport

Transport trucks are mostly equipped with diesel 
engines, and the amount of diesel fuel used and 
measures taken to reduce this are described in this 
chapter. Around 90 million km were driven in product 

The use of this Scope 3 calculation is intended to enable 
comparisons of a company’s GHG emissions over time.

Reporting emissions across the value chain, will allow us 
to better focus on:

 – Identifying risks and opportunities associated with 
value chain emissions

 – Identifying GHG reduction opportunities, setting 
reduction targets, and tracking performance

 – Engaging value chain partners in GHG management

transportation in the last year, involving hundreds of 
different trucks and vans for the transport of our liquid 
products in insulated trailers, our high pressure cylinders 
and our homecare services attending patients at their 
homes.

It should also be noted that the ship transportation of our 
CO2 product across the North Sea is included in these 
emission calculations.

On top of the mileage optimisation programme described 
in chapter 3.3, we have expanded three programmes 
(in dedicated countries) to reduce transport related air 
pollution.

 – To promote hauliers to use trucks from the best 
available emission class

 – To substitute trucks with diesel engines with others 
that use LNG/CNG engines to reduce NOx and SOx 
emissions. In FYE 2020 Nippon Gases Deutschland 
put 12 natural gas-fuelled vehicles into service in 
Germany. This programme was replicated in Italy in 
FYE 2021, with three vehicles, and in Germany with 
an additional four vehicles In Germany, starting in 
FYE2020, Nippon Gases invested in alternative drive 
technologies using LNG (liquefied natural gas)  and 
CNG. Currently, 25 vehicles are used in the areas of 
BAG and PAG with this drive technology. By the end of 
2022, the low-emission fleet will number around 20% 
of the total fleet. The combination of CNG and LNG 
reduces nitrogen oxide emissions per vehicle by up 
to 85% and  CO2 emissions by up to 15%. In Sweden, in 
FYE2022, Nippon Gases Sverige managed to reduce 
its CO2 emissions by almost 400 tonnes CO2eq in its 
PAG distribution. To help in the battle against climate 
change, Nippon Gases Sverige has reduced its 
emissions by using fossil-free fuel as a replacement 
for conventional diesel. HVO is a well-established 
synthetic green fuel, the use of which can reduce 
emissions by 90%

 – To switch the transportation of gases from road 
to railway, especially in countries where the CO2 
emission factor is very low due to a high proportion of 
renewable energy in their generation mix

Nippon Gases Europe Emissions
CO2e% vs FYE2019 (SCOPE 1 + 2)

FYE2019

100%

60%

80%

40%

20%

90%

50%

70%

30%

10%

0

FYE2020 FYE2021 FYE2022

Target FYE2029Nippon Gases Europe Emissions 
CO2e tonnes (scope 1+2)

Scope 3 Calculations FYE2022 Thousand tonnes 
CO2e

Upstream (Category 1-8) 305.8

Category 1
Purchased goods and 
services

183.3

Category 2 Capital goods 69.9

Category 3 Fuel- and energy related 52.5

Category 4 Upstream transportation NA

Category 5
Waste generated in 
operations

0.064

Category 6 Business travel NA

Category 7 Employee commuting NA

Category 8 Upstream leased assets NA

Dowstream (Category 9-15) 1,199.2

Category 9
Downstream 
transportation and 
distribution

65.2

Category 10
Processing of sold 
products

NA

Category 11 Use of sold products 1,091.7

Category 12
End-of-life treatment of 
sold products

NA

Category 13
Downstream leased 
assets

42.3

Category 14 Franchises NA

Category 15 Investments NA

Total 1,505.1

CO2e emissions in thousand tonnes

FYE2019 FYE2020 FYE2021 FYE2022

Europe Emissions  
CO2e tonnes (Scope 
1 + 2)

1,424 1,373  1,105 895

% vs FYE2019 100% 97% 78% 63%

Scope 1 63.8 68.2 67.5 84.6

Scope 2 1,360 1,305 1,038 810

Scope 3 1,475 1,505
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Operations Director Europe
Nippon Gases Euro-Holding S.L.U.José María Martínez-Gallo

Which are the current drivers behind 
sustainability in operations and 
logistics ?

Over recent years, Nippon Gases 
Europe has incorporated different 
solutions for the ongoing reduction of 
GHG emissions into our own business 
practices, and we are now seeking 
ways to drive down emissions even 
further, beyond our own operations.

More than ever, logistics and supply 
chain operations are coming under 
scrutiny, and businesses are looking 
at ways of reducing the impact of 
their operations on the environment. 
They are being challenged on multiple 
fronts: by governments charged with 
sustainability targets; by customers 
aware of the need for businesses to 
reduce their carbon emissions; and 
from pressures within organisations 
to develop sustainable logistics and 
supply chain management strategies.

 At Nippon Gases, we ourselves are 
our biggest scrutineer; we pursue 
sustainability in our own operations 
and beyond.

Affordable green logistics options 
exist for all kinds of businesses. 
These include more efficient 
distribution  solutions, greener types 
of transportation, and digitalisation.

Let’s talk supply modes and 
distribution – what’s happening in 
compressed gases?

We continue to take a closer look into 
our cylinder distribution, and how we 
could better serve our customers 
in delivering cylinders in a timely 
manner by decreasing the amount of 
kilometres driven. This can be done 
via route planning and  Inventory 
management. The most efficient 
route to meet customers’ timely 
demand will save product and cost, 
and will ultimately help to secure new 
customers too. This value-add can be 
enhanced with data and digitalisation, 
providing the customer with visibility 
into where their product is located 
and pre-advising of its expected 
arrival.

This visibility in the supply chain is a 
key point. By working closely with the 
cylinder filling plants, for example, we 
can together  establish the right stock 
levels throughout the supply chain, 
from plants to depots and customers, 
enabling them to sustainably plan 
their own operations accordingly. 
This is the kind of prognosis we are 
strongly working on in every country 
in Europe. The increasing use of 
digitalisation technologies is essential 
to what we might call the Four S’: 
sequencing, scheduling, strategic 
planning, and sustainability.

From cylinders to bulk supply – what’s 
happening in liquid distribution?

We see similar trends in the bulk 
distribution segment, in the way 
we supply our liquid products to 
our customer by establishing a 
vendor management inventory 
system, together with routing and 
demand planning. This is often more 
complicated than strategies related 
to cylinder distribution across Europe, 
since liquid distribution has to take 
many other factors in the algorithms.

The clear goal is the same, however: 
to deliver critical products to several 

customers, by optimising the 
deliveries based on specific inventory 
and customer policies. The aim of the 
programme is to deliver more product 
and reduce the kilometres driven, 
thereby reducing fuel consumption. 
It may seem an easy exercise, but 
we have to deal with many customer 
restrictions, which calls for a flexible 
programme to enable the best fit 
between customer needs and optimal 
logistics.

And finally, let’s talk ‘Green Trucking’ – 
what do we mean by this?

In the long-term, zero-emission 
vehicles will be available in the 
market, powered either by full 
electrification or with hydrogen. 
Considerations for each must balance 
the distances to be covered from 
source to customer, geographical 
coverage, how repetitive routes are, 
and breaks. This is the realm of ‘Green 
Trucking’ and at Nippon Gases, we 
are closely watching the technologies 
available in the market to ensure we 
work together with our hauliers to 
effectively move in that direction. 
What is important in the short-
term is to further dig into transition 
technologies powered by liquefied 
natural gas (LNG), compressed 
natural gas (CNG) and biofuels, each 
with its own design and operational 
efficiency, respectively.

Supply chain and logistics 
are under scrutiny – 
and we’re our biggest 
scrutineer

71

NOx emissions

Natural gas is used at Nippon Gases mainly as a process 
gas in HYCO plants and as a means of regeneration 
energy in our ASUs.

The resulting NOx emissions are calculated based on 
an average EPA emission factor of natural gas. The 
increased emissions on FYE2022 are due to a higher 
workload on our HyCO facilities, however still a very low 
amount of emissions.

Noise and light pollution

Nippon Gases considers that its light pollution does 
not have a material impact on outdoor areas. Operation 
permits are based on national and local regulations, 
which cover the impact of our facilities in terms of noise 
pollution.

Compliance with regulations is provided to the relevant 
authorities upon request.

The CO2-equivalent from the fugitive emissions from the 
filling process are:

FYE2021 FYE2022

NOx emissions in metric tonnes 31 47

FYE2021 FYE2022

CO2e Tonnes from F-gases in 
transfilling or process emissions 23,434 31,759

FYE2021 FYE2022

CO2e Tonnes from F-gases in 
refrigerant systems 2,348 2,274

Ozone-Depleting Substances (ODS) and Global 
Warming Potential (GWP) compounds

At Nippon Gases we use ODS as refrigerants in our 
cooling systems. In addition, Nippon Gases fills some of 
these products (purchased from third parties) for later 
marketing. The emissions of these processes are also 
monitored which have increased in FYE2022 due to the 
increase of market demand.

The CO2-equivalent from the use of refrigerants in our 
cooling systems is shown in the following table.
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The production of industrial gases requires water to cool 
equipment such as gas compressors. Replenishing the

water for this purpose constitutes the bulk of our water 
consumption.

Currently, 100% of Nippon Gases’ main consumer sites 
are covered by water management programmes which 
allow for the tracking of water system parameters.

The most intense users of cooling water are the ASUs. In 
these units, there are several types of cooling systems, 
and  78% have semi-open water recirculating systems – 
which require water withdrawal to replenish losses from 
evaporation and blowdown to the sewer.

In FYE 2022 Nippon Gases’ water consumption was 
4.29 million m3 from various sources. 21% came from 
freshwater sources such as rivers and lakes, 8% came 
from ground wells, 26% from municipal supply, and the 
remaining 45% from third-party supply, mainly industrial 
recycled water.

Around 86% of the Nippon Gases water consumption 
goes to the air separation units which separate the 
components of atmospheric air (oxygen, nitrogen, argon).

Discharges into air and water

in the industrial gases business are limited, by our 
process nature. Air separation plants use the water for 
refrigeration purposes and the circuits are separated 
from the process. As a consequence, no process 
pollutants are incorporated into the water circuits, nor in 
the discharge streams.

3.5 Water management
A small percentage (22%) of ASUs have a once-through 
system where the water is pumped into our facility, cools 
the process, and returns back to the source without 
consumption and without alteration to the chemistry 
or pollution of the water. The once through systems are 
available when the production facility is located inside 
a large industrial area which serves the water for as an 
utility or in few cases when for the plant located in areas 
with very high water availability. In all cases the “once-
through” is considered as zero environmental impact due 
to its zero consumption and pollution.    

Due to the strong relationship between water withdrawal, 
consumption, and discharge, following GRI 303 
recommendation, Nippon Gases is to report on all three 
topic-specific disclosures.

Year FYE2020 FYE2021 FYE2022

Total Water Consumption Mi m3 4.52 4.10 4.29 

Consumption Sources

City water 24% 25% 26%

Third Party water 40% 39% 45%

Fresh Surface water 29% 28% 21%

Ground water 7% 8% 8%

Consumption Destination

Cooling tower evaporation 69% 70% 72%

Cooling tower blowdown 31% 30% 28%

Year FYE2020 FYE2021 FYE2022

Water Consumption % % %

ASU 86% 86% 86%

HYCO 2% 1% 2%

CO2 12% 12% 12%

As per Global Reporting Initiative GRI-303 - Water and Effluents:

Water withdrawal 
Sum of all water drawn from surface water, groundwater, 
seawater, or a third-party for any use over the course of the 
reporting period

Water 
Consumption

Sum of all water that has been withdrawn and incorporated 
into products, used in the production of crops or generated 
as waste, has evaporated, transpired, or been consumed 
by humans or livestock, or is polluted to the point of being 
unusable by other users, and is therefore not released back to 
surface water, groundwater, seawater, or a third-party over the 
course of the reporting period

Water Discharge

Sum of effluents, used water, and unused water released to 
surface water, groundwater, seawater, or a third-party, for 
which the organisation has no further use, over the course of 
the reporting period

Year FYE2020 FYE2021 FYE2022

Water 
Withdrawal Mi 
m3

27.90 27.89 27.60

Water 
Discharge Mi 
m3

23.37 23.78 23.31

Water 
Consumption 
Mi m

4.52 4.10 4.29
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Condenser

Cooling water systems types

Process 
gas cold

Water 
withdrawal

Water 
withdrawal

Process 
gas hot

Once-through system
Water consumption = 0

Cooling tower system
Water consumption = Water withdrawal

Water consumption = Water withdrawal - Water discharge

Water 
discharge

Drift

Evaporation

Warm water

Heat
exchanger

Pump

Blowdown Dissolved solids

Water with concentrated

Upward air flow

Air Air

Cool water
Recirculation

Water body

Fresh surface water 

 0.91 million m³
Cooling tower 
evaporation

3.09 million m³

Water back into the original source, without
causing pollution or changing the water’s
main physical-chemical characteristics.

Water Consumption 

4.29 million m³

Cooling tower blowdown

1.20 million m³

Ground water 

0.32 million m³

City water

1.13 million m3

Third party supply water

1.93 million m³
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Reused water consumption

Most of the water entering the cooling circuit of our 
production facilities enters a semi-open circuit, where 
it is recirculated and cooled to provide refrigeration for 
the equipment. The water (72%) is evaporated to the 
atmosphere and the remainder (28%) is blowdown to the 
sewer, maintaining levels of chemistry concentration as 
per the process limits.

The blowdown from these semi-open water circuits 
(cooling towers) is mostly piped back into a controlled 
sewer that will, at a later stage, perform treatment to 
allow the water to be recycled.

Water management within the value chain

Water is a limited environmental resource, critical to 
the health and sustainability of our planet. Nippon 
Gases’ facilities cannot operate without adequate water 
supplies, and this reality drives us to be good stewards.

Nippon Gases optimises water consumption through 
close follow-up of the cooling water circuit parameters 
and adjusting water treatment accordingly, in order to 
minimise the discarding of water to the sewer – thereby 
optimising water usage.

The main purpose is to minimise the usage of such a 
valuable resource as municipal water, fresh surface and 
ground waters.

The water cycles indicates  the ratio of water 
consumption to the cooling tower vs the water 
blowdown. The higher concentration cycle indicates a 
more optimal usage of the water. 

Also the m3 consumption per consume MWh indicates 
the optimisation ratio, the less the better.

The absolute water consumption in FYE2022 has 
increased from last year due to two additional water 
circuits (facilities) have been incorporated into our 
population, however the water usage efficiency 
has improved as indicated per the water cycles (7% 
improvement) and water m3/MWh (4% improvement) 
ratios. 

Another area of action is the reuse of water that is not 
valid for human use. The most common alternative is 
industrial recycled water, where those contaminant 
levels render it unsuitable for drinking, but mean it can be 
used for industrial cooling services.

Water KPI’s include the following:

Focus on water stress locations

Nippon Gases has incorporated into its water 
management programmes the efficiency analysis of 
the Very High Stress water locations as defined by 
the World resource Institute (WRI) and its Aqueduct 
Atlas, to identify those locations as per their water 
stress parameter, which indicates the ratio of total 
water withdrawals to available renewable surface and 
groundwater supplies.

Nippon Gases has placed focus on its facilities under 
Very High Stress Water locations.

As a result, the water consumption in the total 
Very High Stress locations has been reduced 
by 41,000 m³ (-5%) and their concentration 
cycle improved till  2.49 (+11%)

Water intensity. Consumption vs sales . Base 
year FYE2020

Following the Mid-term plan, here the SGD goal of 
reducing the water intensity:

Most of the raw materials Nippon Gases used to produce 
nitrogen, oxygen, argon and carbon dioxide in the past year 
were considered renewables, notably air and water.

Nippon Gases divides the waste stream into three partial 
streams:

1. Waste that is generated by our suppliers 
during the production of our main input 
materials

2. Waste that is generated in the manufacture 
of our products at our plants

3. Packaging waste from the delivery of our 
products to our customers.

The main supplied materials used at our production facilities 
are electricity, ambient air or process gases like CO2. The 
environmental aspect of the use of electrical energy is 
described in chapter 3.3. The supply of raw gas CO2 to our 
facility, does not generate additional waste at our suppliers.

The waste generated at our plants is mainly non-hazardous 
waste like metal, plastic, paper, wood and domestic waste.

In FYE 2022 our new environmental policy came into 
force, in which we focus on minimising plastic waste in 
particular. Most sites now have facilities for the separate 
disposal of plastic waste, which generally consists of 
transport and product packaging. On the one hand, 
this enables us to record the quantities in detail and, 
on the other hand, we achieve a significantly better 
improvement of our recycling loop.

Hazardous waste is comprised by some process 
materials, such as oils and residues from the scrubber in 
SPG (specialty gases plant) filling plants. 

A small percentage of the hazardous waste generated by 
Nippon Gases ends up in landfill (6.1%)

Last year there was an increase in the total 
amount of waste, which is due to various 
one-off effects. These included, among 
other things, various reconstruction projects 
that generated an insignificant amount of 
construction waste.

The significant increase in either the total 
amount of hazardous waste or the amount of 
hazardous waste on landfill  is related to the 
increase of the production of specialty and 
electronic gases and to some one-off effects, 
like emptying oil separators. 

Waste intensity. Waste total vs sales . Base 
year FYE2020

Following the Mid-term plan, here the SGD goal of 
reducing the waste intensity:

Nippon Gases produces very little packaged waste. The 
main delivery modes of our products are:

A. Delivery by pipeline

B. Delivery as bulk liquid

C. Delivery as packaged gas in cylinders

Both pipeline deliveries and the delivery of liquid products 
to tanks installed by customers, do not generate any waste.

Nippon Gases uses gas cylinders made from steel or 
aluminium for the distribution of packaged gases. The 
company operates a ‘closed-loop’ business model for 
reusable and refillable gas cylinders. Every refillable gas 
cylinder is designed and intended to contain gas throughout 
its lifetime, and to be repeatedly refilled. When the cylinder 
is empty, it is brought back from the customer to Nippon 
Gases for refilling and continued use in a closed-loop 
system.

The refillable gas cylinder is an industrial package that is 
kept in continued use and has an economic lifespan of more 
than 25 years. Each time cylinders are returned for refilling, 
there are standard procedures to check if they are suitable 
for continued use. On average, each cylinder is filled at 
Nippon Gases several times per year.

The cylinder only enters the waste stream if it fails its 
periodic inspection. Further still, the gas cylinder is fully 
recyclable at the end of its lifetime.

With this sustainable business model concept, Nippon 
Gases makes a major contribution to avoiding waste.

3.6 Raw material usage 

FYE2020 FYE2021 FYE2022

Waste Total tonnes 2,654 2,390 3,030

Revenue Mi € 1,371 1,290 1,601

Waste intensity 100% 96% 98%

Hazardous Waste FYE2021 FYE2022

Hazardous Waste total in tonnes 461 596

Waste on landfill in tonnes 16 37

% on landfill 3,4% 6,1%

Waste FYE2021 FYE2022

Waste total in tonnes 2,390 3,030 

Waste on landfill in tonnes 99 120

% on landfill 4,1 % 3.4%

Year FYE2020 FYE2021 FYE2022

Water Consumption Mi m3 4.52 4.10 4.29

Sales Revenue Mi € € 1,371 € 1,290 € 1,601

Water Intensity % 100% 96% 81%

Year FYE2020 FYE2021 FYE2022

Cycles 3.27 3.33 3.57 

Water m3/ MWh 1.59 1.53 1.47 

# circuits 26 27 29 

Very High Stress Locations 
Consumption Mi m3 water FYE2020 FYE2021 FYE2022

Cooling tower consumption 0.85 0.76 0.72 

Cooling tower blowdown 0.44 0.34 0.29 

Cycles 1.96 2.24 2.49 
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