Aramids protect people,
but do they
protect the planet?
Sustainability in the
protective apparel industry.

Aramids by Teijin
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Our world is facing a series of interconnected challenges,
including climate change, natural resource depletion, and air
and water pollution. To mitigate these issues, businesses must
embrace their wider responsibilities and help shape a better
world, such as reducing their carbon footprints and enabling
sustainable solutions.
Among other industries, the textile sector – while increasingly
focused on becoming more sustainable – continues to have a
relatively high impact on the environment throughout its
value chain; from raw materials extraction, to textile
production, including their usage, and end-of-life disposal or
reuse.
1)	The extraction of the necessary raw materials – both for
natural fibers such as cotton and for synthetic fibers – as
well as the production process itself put pressure on our
biosphere.
2)	The “use phase” – which includes washing and
maintenance - accounts for 70% of a textile’s total
environmental impact over the life cycle. Being aware of
that could already help making smarter sustainable
decisions.
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3)	End-of-life textile products are often wasted and end up
lanfilled or incinerated, and there is little use of scientific
knowledge around sustainability and circularity within the
textile industry.
Addressing these issues requires cross-value-chain
collaboration, from start to finish – where businesses not only
lower their own environmental impact but work with partners
to lower the impact of other phases in the value chain. Therefore
Teijin Aramid focuses on the combined environmental impact
from the value chain and on taking our responsibility for sharing
this fact-based knowledge.
Looking at the whole life cycle
Evaluating sustainability involves examining the whole value
chain – measuring the impact of material choices beyond the
raw material and production phase. Given that the ‘use phase’
and ‘end-of-life’ phase have such a large environmental
impact, it’s clear that accurately assessing sustainability in the
protective apparel industry means looking at a product’s
whole life cycle.
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Let’s think sustainable.
Let’s connect.
Be sure.
“I am proud to be leading Teijin Aramid through
the next phase of our journey as we strive for a
fully sustainable, circular aramid chain with a finite
use of resources on the basis of 100% renewable
energy by 2050. In our spirit of collaboration, we
are working side by side with our partners on this
crucial common objective. Together, we can help
shape a better future for generations to come.”
Peter ter Horst – CEO Teijin Aramid
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Going strong on sustainability
Towards a circular aramid chain

Suppliers

Energy & Raw material

Customers

Reduce
the pain

Enlarge
the gain

CO2 footprint
reduction

Avoided emission
in use

Close
the chain
Production

End of life

Our high-performance aramid products already
have a clear positive sustainability impact.
They help our customers and end-users towards more
durable, safer and lighter applications at the same
time that they help save energy, materials and lower
their footprint. A combination of new product design
strategies, post-consumer collection initiatives, and
recycling technologies will help bring us closer to our
goal of a fully circular value chain.

Users
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The environmental impact
of the whole life cycle
In an ideal world, there is a closed aramid chain and no waste.
However, in reality we see aramid-based applications are
still produced and used according to the traditional, linear
model. Whenever a product is incinerated or used as landfill
at its end of life, high-value materials are lost. Furthermore,
we see people making decisions on which materials to use
for protective apparel only taking into consideration the raw
materials’ emissions, instead of including the environmental
impact of the whole life cycle.
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Moving forward, we aim to continue lowering our own
impact, while also enabling our customers to
be more sustainable and circular. At Teijin Aramid, we are
proud that - guided by our ambition to shape a better future
for generations to come - we have a strong track record of
monitoring our environmental impact and taking the right
steps to drive sustainability across the protective industry.
With our planet facing major challenges, now is the time for
companies and industries to work together to find solutions
and transition from a linear to a circular system, and making
decisions that involve the whole life cycle of products.
For us, sustainability means not only reducing our
environmental footprint but at the same time delivering highperformance products and solutions that serve a function,
save resources, and last longer. And, above all, we feel the
responsibility to contribute on fact-based assessing and
enabling sustainability across all parts of the value chain.
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Raw materials

Raw materials

Production
Recycling

Production

Use

Non-recyclable
waste

Use

Non-recyclable
waste

Circular economy
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“Insight is crucial. The more we understand our
industrial processes and how they consume
energy, the better we can control our energy use.
Via our new energy-data model we can identify
the main users at the different sections of
the plant and spot areas where efficiency can
be improved”.
Leonie Zandt – Energy Efficiency Manager &
Process Engineer at Teijin Aramid, Location Delfzijl
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Taking action
on energy

To realize a fully sustainable aramid industry world wide,
organizations like ours need to continue to implement
important global and national standards. As we work toward
our sustainability vision, we take a critical look at our impact
on the world around us. By understanding our internal
processes and their effects – and acting decisively on this
insight – we are starting to see steady improvement across
our organization. By 2050, we aim to achieve a 100% use of
fossil-free raw materials and renewable energy, and a 100%
reuse of resources and recyclable materials.
Introduced in 2009, our Energy Efficiency Plan (EEP) is
unlocking significant energy savings for our organization.
By the end of the current EEP period, we expect to reduce
total energy usage across our production facilities in the
Netherlands by 6.2%. By collaborating with like-minded
energy and utilities suppliers, we accelerate our switch to
renewables, while increasing the added sustainability value of
the aramids we produce.
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Innovative partnerships
Teijin Aramid depends on the chemical industry for many of
its raw materials. Together with our suppliers, we are exploring
affordable, sustainable, and reliable alternatives for these
fossil-based raw materials. An innovative example is our
partnership with bio-based chemicals supplier, BioBTX, to trial
the production of non-fossil-based aramid yarn by developing
raw materials based on bio-based ingredients. Via a laboratorybased pilot project, we demonstrated the effectiveness of this
approach. We hope to encourage other Teijin Aramid suppliers
to adopt similar sustainable options, and drive the use of
sustainable raw materials across our industry.

Recycling our waste streams
We aim for less waste by closing internal loops. Since 1971
we’re recycling the solvents used in our Teijinconex®, Twaron®
and Technora® spinning factories. Our production processes
are designed and optimized to maximize the recycling of our
resources.
We are going to replace fossil-based raw materials by
recycled materials. We are at the beginning of this journey
as we explore new collaborations and technologies with the
potential to recover used materials from applications at the
end-of-life stage.
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The importance of the use phase
in FR protective clothing
We take a fact-based scientific approach to our sustainability
efforts to facilitate decision making. With our Customer
Benefit Model (CBM), we materialize the ecological and
economic benefits of using aramids over the whole value
chain in protective apparel.
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Using our TÜV-certified Customer Benefit Model (CBM), we
work collaboratively with customers to help them understand
the functionality benefits of aramids and make informed
choices around sustainability and costs. The CBM modeling
process factors in the specific needs of our customers and
any regional variables in order to accurately compare the ecoperformance of aramid against other solutions. Environmental
performance is compared at all stages of the value chain,
taking multiple impact indicators such as CO2 footprint,
energy savings, fine dust, and impact on biodiversity into
account. The model also analyses the impact of aramid over
the product life cycle from a cost-performance perspective,
looking at Total Cost of Ownership (TCO), payback time, and
Net Present Value (NPV).
Our experts are able to provide insight into entry-level safety
requirements and can also advise on bespoke solutions for
specialty applications.

Our Customer Benefit Model
Eco profiles

Eco performance

Energy

What, how much,
how long, how well

Materials
Costs
Regional circumstances

Functional
Comparison
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Lower CO2 footprint
Energy savings
Less fine dust

Cost performance
Total cost of ownership
Payback time
Net present value
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“Given that the ‘use phase’ and ‘end-of-life’ phase
can have such a large environmental impact, it’s
clear that accurately assessing sustainability in
the protective textile industry means looking at a
product’s whole life cycle”.
Noor Hossain – Corporate Specialist Eco-Economics
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Up to 84% of the emissions
are in the use phase
The environmental impact of textiles is often associated with
the production of fibers or textiles only. However, up to 84%*
of the impact is generated during the ‘use phase’ of the
garments through activities such as industrial washing at
high temperatures and maintenance.
With the Customer Benefit Model (CBM) we focus on the
functionality of the materials, and compare the environmental
impact of the product per function instead of per kg.
Our aramids significantly improve the durability and life span
of protective garments, lowering the overall environmental
impact and reducing costs. In particular, aramid-based
garments offer superior launderability resistance compared
with traditional materials such as cotton, modacrylic or
viscose. Please see figure 1 as an indication to the potential
reduction of CO2-eq emission and total cost of ownership
using aramids.
This is particularly important in fire-resistance apparel for
industrial workers and firefighters: aramids offer inherent
fire resistance protection that doesn’t wash out or require
reapplication. Aramids also offer high tear strength, and
abrasion resistance, to further extend the life span by
maintaining integrity of protective clothing.
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Want to know more about reducing your CO2 emissions?
Contact us via sustainability@teijinaramid.com
Figure 1
Use phase comparison per function (carbon footprint)

kg CO2-eq kg CO2-eq

Use phase comparison per function (carbon footprint)

Teijinconex Fabric 93/5/2
(220 gsm)

FR Cotton Fabric
(350 gsm)

Modacrylic-Cotton Fabric
(300 gsm)

Teijinconex Solution
(93/5/2)
Teijinconex Fabric 93/5/2
(220 gsm)

FR Cotton
(99/1)
FR Cotton Fabric
(350 gsm)

Modacrylic-Cotton
(54/45/1)
Modacrylic-Cotton Fabric
(300 gsm)

Teijinconex Solution
(93/5/2)

FR Cotton
(99/1)

Modacrylic-Cotton
(54/45/1)

This results are according to ISO 15797 with a washing load of 14 kg.

Figure 2

Total cost of ownership

Euro

Euro

Total cost of ownership

Teijinconex Solution
(93/5/2)

FR Cotton
(99/1)

Modacrylic-Cotton
(54/45/1)

Garment price (Euros/FU)
Teijinconex Solution
(93/5/2)

Washing costs (Euros/FU)
FR Cotton
Modacrylic-Cotton
(99/1)
(54/45/1)

Garment price (Euros/FU)

Washing costs (Euros/FU)

* Reference: Environmental Improvement Potential of textiles (IMPRO Textiles), publisher: European
Comission, doi: 10.2791/52624.
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“A major change in thinking and acting is necessary
to really make different products and make
products in a different way.
Yet, continuity is key for each and every company
so sustainability and successful business have
to go hand in hand. This means we need to look
differently at our current business models and
business propositions. And for that we need the
whole value chain to cooperate and to join forces”.
Philip Altena – Circular Business Manager
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Collaborating
for a circular future
Design for circularity is the starting point. This involves
enabling recyclability when incorporating aramids into
product design. Product reuse and recycling are the
important points for circularity. Therefore collaborations and
cross-sector initiatives have already been a focus of our
sustainability approach for a long time.
In 1998, Teijin Aramid pioneered the safe and secure
recycling of end-of-life bullet-resistant vests, with guaranteed
demilitarization. The high quality of the recovered materials
helps our customers reduce disposal costs and meet
sustainability regulations.
In turn, we reuse the recycled materials in Twaron® pulp,
which can be used as a replacement for asbestos in multiple
applications, and particularly in automotive production.
This method has enabled us to recycle thousands of tons
of Twaron® yarn over the past 20 years, in cooperation with
recycling companies in EMEA, the USA, and Japan.
By understanding one another’s processes and needs we can
drive waste reduction across the chain and increase the reuse
of aramids.
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Our pilot programs for the recycling of our Teijinconex®
fibers show promising early results. Meanwhile, through
the Sustainable Industry Challenge in Groningen, the
Netherlands, we are investigating the potential recycling
of products such as optical fiber cables, tires, hoses, and
personal protective clothing. With these initiatives, we hope
to more than double our recycling volumes during the next
five years, putting us on track for our ultimate goal of a fully
sustainable aramid chain.

Successfully recycled
We begin recycling the solvents used in our Teijinconex®,
Technora® and Twaron® spinning factories.

We start our recycling program - for applications from
bullet-resistant vests to automotive..

2009 - 2020

Teijin joins United Nations Global Compact as part of
commitment to socially responsible sustainability.

2015

2015-2021

Certification of our Customer Benefit model.
Ecological and economic calculations.
Teijin 100 years
The THINK HUMAN PROJECT marks our centennial - a symbolic initiative
that puts the FUTURE NAVIGATION message into practice.

2018

Our first steps to creating sustainable cross-value-chain
partnerships. Join us on our journey.

2020

1971-2001

1998

Decreased energy consumption by 2% each year
after joining Dutch Meerjarenafspraak (MJA3).

2011

Creation of new environmentally friendly
factory for Teijinconex® and Teijinconex® Neo
in Thailand (inherently REACH compliant).
Teijin Aramid has been awarded EcoVadis ‘Gold Partner’
certification following the most recent Sustainability
Assessment. Putting us in the top 2% of all synthetic fiber
suppliers and the top 1% of suppliers in all categories.

2015

2018

We pilot green-sourced material with BioBTX.

2019

Teijin and Envision Virgin Racing engage
into a multi-year partnership
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Join us
on our journey
In 2019, Teijin Aramid created a multidisciplinary Energy
Transition & Circular Economy Team to accelerate our
circularity ambitions. Its goal is to explore ways to retrieve
recyclable materials from additional sources, such as
intermediate products and a greater range of end
products, and to find new ways to reuse them.
Our track record
Already in 1998, we pioneered recycling programs for
bullet-resistant vests. Over the past decades, Teijin Aramid
has taken careful steps to introduce more efficient, circular,
and responsible ways of working. These include creating our
Customer Benefit Model (2015), and beginning sustainable
partnerships with companies such as BioBTX (2018)
and Envision Virgin Racing (2020). Additionally, in 2015
Tejinconex® and Teijinconex® Neo started to be produced in
a new plant in Thailand. This plant’s production technologies
ensure that products are compliant with REACH and other
environmental regulations directly out of the factory, without
additional treatment. This technology is new and unique in
this market.
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In 2018, we dedicated up to 20% of our budget to
sustainability-related projects. In recognition of these efforts,
from 2015-2021 EcoVadis awarded us Gold partner status,
putting us in the top 2% of all synthetic fiber suppliers and
the top 1% of suppliers in all categories. Each day, we strive
to reduce our footprint while continuing to demonstrate the
added value of our aramids throughout the chain.
Sustainable partnerships
Moving forward, we aim to continue lowering our own
impact, while also enabling our customers to
be more sustainable and circular. For us, sustainability
means not only reducing our environmental footprint but
at the same time delivering high-performance products and
solutions that serve a function, save resources, and last longer.
And, above all, we must assess and enable sustainability
across all parts of the value chain.
Cross-value-chain partnerships with companies that share
our sustainability values will be increasingly essential as we
strive to realize our goals, and we invite organizations from
all stages of the value chain to join us in our mission. If you
would like to work on sustainable initiatives with us, we want
to hear from you, today.

By thinking and acting sustainably, we strive to meet the
needs of society today, without compromising future
generations. Through inventive thinking and smart
collaborations, we challenge ourselves to improve our
high-performance products and processes. Each day, we
contribute to the development of sustainable solutions
that create new value and reach beyond ourselves –
for the present, for new generations, for our planet,
and for you.

Let’s think sustainable.
Let’s connect.
Be sure.

More information

Please e-mail us at:
sustainability@teijinaramid.com
or visit our website.

www.teijinaramid.com

Disclaimer: this data reflects our best knowledge at the time of publication. The content is subject to change as a result of new developments. It only contains a selection of the properties of the product(s) and is meant for commercial use only. Teijin Aramid
gives no warranties and does not accept any liability regarding (i) the fitness of the products for any particular use, (ii) the correctness, completeness and usage of the information, (iii) the usage of the products (iv) or any infringement of any (intellectual or industrial)
property of a third party. All intellectual property rights regarding this publication are the property of – or are licensed to - Teijin Aramid. Without our prior written consent, the reproduction and publishing of (parts of) this publication is prohibited.

To us, everything connects. Every choice we make and
every step we take as individuals, as a whole, leaves a
mark. Now and in the future. That’s why we aspire to
shape a better future for generations to come.

