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Global textile and fashion industry



Textile & fashion industry

• The annual consumption of textile fibres has increased dramatically 
during the past decade; from 50 million tons to more than 70 million 
tons (Floe, 2011). 

• The global production of man-made cellulosic fibres is predicted to 
increase from the present (5.7 million tons in 2013) (CIRFS, 2015) to 
19.0 million tons by 2030, due to increases both in per capita 
consumption and in population (Sixta et al., 2015). 

• The human population is growing, and global economic development 
creates pressure towards Western ways of consuming, meaning 
increasing the use of many products, including textiles and especially 
fashion items (Määttänen et al. 2019).
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Fashion system

• Mass manufacturing of clothing in cheap Asian countries has ended up in 
situation where cheap product prices lead consumers to impulse purchases 
and unsustainable consumption behavior: overconsumption, 

very short use time of products and 

premature disposal of the product.

• Accordingly the environmental impact  

of this industry is every increasing and 

simultaneously the textile waste 

is more than ever filling the landfills.



Textile waste

• 17kg/person/year in Finland

• 24 kg in Sweden

• 32 kg in USA
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Linear
Vs
Circular system



The Four Models of DCE, Design in a circular economy
(RSA Great Recovery)

The Four Models of DCE, 

Design in a circular economy

(RSA Great Recovery)

Circular economy
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• Relooping Fashion project (Relooping Fashion, 2016

Relooping Fashion project (Relooping Fashion, 2016)



This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 646226

• Creating high-end textiles from waste via 

ground-breaking process and material 

innovations

• Trash-2-Cash will turn cellulose and 

polyester waste fibres into new materials 

for high quality  products through an 

international collaboration of design, 

business and technology research

• 18 partners from 10 countries

• Design-driven material innovation

TRASH-2-CASH 

2015-2018 





Carbon fibers

Spinning

Fibers

Composite

material

Yarn

Textile

products

Cardboard

Solvent
Recycled

fabric

Pulp

Dissolution

P
h
o
to

 N
in

a
 R

iu
tta



Eugenia Smirnova 2017, Photo Eeva Suorlahti, Aalto University





Textiles in CE
Challenges and opportunities

• New system level balance

• New system for CE (economical + technical)

• New business reality

• New design guidelines

• Consumer acceptance



(Photo by Finlayson)



TouchPoint
Possible to recycle 8 
times = 40 years



Fashion leasing

Vigga, Children’s wear 
leasing service from 
Denmark



Collaborative consumption
Disruptive innovation?

• Decrease in clothing purchasing

• Increase in sharing economy, 

• e.g. swapping, leasing, renting

• C2C and platform economy



Henniger, C., Bürklin, N. & Niinimäki, K. (2019) The Swapping 
Phenomenon – When Consumers become Suppliers. 

Sharing economy, Platform business and 
consumers’ new roles



Crowed funding

• Exact amount of production is decided beforehand

• Each garment has a buyer before the production starts (pre-
order)

• Manufacturing starts only when the 

orders are full

• Better control over 

manufacturing and doing business

• No extra production

Anna Ruohonen



Filippa K



Second-hand fashion

Nudie 
Jeans



Business out of textile waste

• Logistics

• Collection

• Fibre identification

• Disassemble 

• In which recycling process

• Outcome: quality, functional properties, application areas

• Using recycled materials

• Recyling the material again
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Design guidelines for CE
Design approaches for CE

Design for quality

Design for satisfaction

Design for long-term use

Design from recycled materials

Design for re-use 

Design for recycling

Design for CE system

Niinimäki, K (2017) Fashion in a circular economy. In Henninger, C., Alevizou, P., Goworek, H., Ryding, D.
(Eds.) Sustainability in Fashion- A Cradle to Upcycle Approach. Cham, Switzerland: Palgrave 
Macmillan/Springer, pp. 151-169



Intentional design for circularity

Waste resources

Quality 

Fibre content

Textile structures

Garment structures

Prints, finishings

Colours

Chemicals

LifetimeNiinimäki, K. & Karell, E. (2019) 

Closing the Loop: Intentional Fashion 

Design Defined by Recycling 

Technologies

Mechanical
recycling

Chemical
recycling
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Designing
Lifecycles



New Materials Matilda Tuure, Ma thesis 2018, 
Sustainable and Biogradable Clothing 

and Material Research for Outdoor Sports



Redesigning, new aesthetics
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Use time of one  
garment

The amount of 
sold garments

The use time of garments are decreasing 
while the amount of 
garments are increasing



Extending the use



Four steps for sustainable design

1. Repair

2. Refine: Where we are, especially in the use of new technologies and materials to reduce 
the environmental impact of products 

3. Redesign: e.g. closed loop thinking

4. Rethink: Next shift, requires a radical change in mindset, and it can offer breakthroughs for 
new lifestyles, the ways of living and doing things, as well as approaches to fulfill consumer 
needs. This approach needs strategic innovations that lead to new business models and 
new sustainable living

(Tischner and Charter 2001, 127)

Currently, changes to existing products are mainly made on the operational level, but new 
solutions should also offer value through sustainability and reduce the 
environmental impact of products and consumption in total. 

Designing lifestyles?



Paradigm change



Challenge for the future

• How to design, manufacture and identify quality and durability of yarns, 
textiles and garments? 

• How to design a lifetime into a product? How to design lifetimes? 

• How to decide the end of life procedures and include this information into 
a product? (fibre content, chemicals, finishes, use time)

• How to close the material loop and move towards CE? In practice and in 
bigger scale?

• How to include business thinking/models into forementioned?

• How to understand and include waste as a part of the textile and fashion
business? (EPR, extended producer responsibility, different ways of doing
fashion business)



Enhancing transformation towards CE

Niinimäki et al. 2020



Thank you

Kiitos

kirsi.niinimaki@aalto.fi

http://ftfutures.aalto.fi/
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