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Sweden 2018: collapsing glaciers, forest
fires, drought and emergency slaughter
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Fashion for Global Climate Action

The recent Intereovernmental Fanel on Climate Change Special Report on Global Warming of 1.5°C highlights
g a dnge Sp porLon G 5 i S [ RELEVANT INFORMATION

the urrency and scale of action required to keen the nlanet safe. On the brink of daneerons climate chanee



SDG - the UN Sustainable Development Goals
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RESEARCH | REPORTS

the case, it must have occonmed severdl centuries
agn, as lepmey became inmeasingly scame in the
British Eles after the 1Tth cenmtury (3} It iz aleo
cmeeivahle that humans may have been infected
through @mtact with red squirmels bearing M. kprae,
&= these animals were prized for their fur and
meat in former times (300 Our findings show
that further surveyz of animal reservars of lep-
msy bacillli are warranted, becans zoondtic in-
f#ction from such reservoir may contribate to
the inexplicably stubbom platemn in the incidence
of the tuman leprogy epidemic despite effectve
and widespread treatment with multidmg ther-
apy (1)
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ARCTIC SEA ICE

Observed Arctic sea-ice loss directly
follows anthropogenic CO, emission

Dirk Notz' and Julienne Stroeve™

Arctic sea ice is retreating rapidly, mising prospects of a future ice-free Arctic Ocean
during summer. Because climate-model simulations of the sea-ice loss differ
substantially, we used a robust linear relationship betwesn monthly-mean September
sea-ice area and cumulative carbon dioxide (C0;) emissions to infer the future evolution
of Arctic summer sea ice directly from the observational record. The observed linear
relationship implies a sustained loss of 3 £0.3 sqguare meters of September sea-ice area
per metric ton of COz emission. On the basis of this sensitivity, Arctic sea ice will be
lost throughout September for an additional 1000 gigatons of COz emissions. Most
models show a lower sensitivity, which is possibly linked to an underestimation of

the modeled increase in incoming longwave radiation and of the modeled transient

climate response.

he ongoing rapid loss of Arctic sea ice
has far-reaching consequences for climate,
eccogy, and human activities alike. These
include amplified warming of the Arctic
(I, posible linkages of sea-ice loss to mid-
latitude weather patterns (2), changing hahitat
for flom and fanna (3), and changing prospects
for human activities in the high north (3. To
understand and manage these consequences and
their powible fiture manifestation, we need to
understand the sensitivity of Arctic seaice evo-
htion to changes in the prevalling climate con-
ditionz. However, asesing thie sensitivity has
been challenging. For example, cdimate-model
amulations differ widely in their timing of the
lo=z of Arctic =a ice for a given trajectory of
anthmopogenic 00y emizsions: Although in the
et recent Climate Model Intercompanison Proj
ert 5 (CMIFS) (), some models project a near ice-
free Arctic during the summer minimum already
towand the beginning of this cemtury, other mod-
ek keep a substantial amount of ie well into the
next cenhury even for an external freing hased
on largely undamped anthmopogenic OOy emis-
dons as described by the Representative Con-
centration Pathway scenario RCPR.S (4, 51
To mhustly estimate the sensitivity of Arctic
=4 ice to changes in the external forcing, we

Mo Plarwck s Flle for Melerrology, Haniburg, Gerrary
liorl Srow and Ice D Cerver, Bouider, 00, USA

Miireersity Colege Lordor, US

“Cormspondng astior Exal drivnctimpme tmpg de

identify and examine a fundamental relation-
ship in which the CMIF5 models agree with
the oheervational record: During the transition
1o a seasonally ice-free Arctic Coean, the 30-year
nmnning mean of monthly mean September Are-
tic sea-ice area is almoat lineady related to o
mulative anthmpogenic 00y emisions (Fg. 1.
In the model sirmulations, the inear relationship
holds until the 30-ear mnning mean, which we
analyze to reduce internal variahility, samples
mare and mare years of a seasonally ice-free
Arctie Ocean, at which point the relationship
levelz off toward zero. For the first few decades
of the simulations a few models amulate a near-
omstant sea-ice cover despite slightly rising ou-
mulative (X emissions. This suggests that in
these allfoming simulations, greenhouse-gas
emizgdons were initially not the dominant driver
of sea-ice evolution This notion & confirmed by
the CMIPS 1% (00, simulations, wheme the ini-
tial near<onstant sea-ice cover does not oocur
(fig. S34). With rizsing greenhouse-gas emisions,
the impact of OOy becomes dominating alko in
all all-forcing simulations, as evidenced by the
mobus linear trend that holds in all simulations
thrughout the transition period to sasonallyice-
free conditions. We define this transition period
a2 starting when the 30-year mean Septemnber
Arctic sea-ice area in a particular simulation
decreases for the first time to an area that is
0% or more below the simulation’s minirmum
=a-ice cover during the perind 1850 to 1900, and
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We need to get climate neutral

- and ~90% of climate impact is caused by fossil fuels...

bp

Primary energy world consumption ﬂ
Million tonnes oil equivalent
® Coal 3000
B Renevwablas
B Hydroalectnicity 12000
® Muclaar enargy
® Matural gas 11000
m gil

10000

F 350 million tonnes oil &
gas to materials
(textiles ~50 million tonnes)

BE 85 B} 91 B2 B3 94 BE 96 By 9B B3 0D O 02 O3 04 O DE OF o0& 02 10 11 1E 13 o

BT L
References: BP, Plastics Europe and Oerlikon
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L CA differentiates between BIG and sman issues...
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- vision -

the
armistra .-.Systemic change
1 fUt ure | in the Swedish fashion industry leading to sustainable

development of the industry and society

fashion

. program

2011-2019

~11 million euros

Multi-disciplinary team for multi-disciplinary solutions
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Life cycle assessment (LCA)
Environmental impact from textiles in a life cycle perspective

Fibre production

Yarn spinning

Weaving / knitting

Wet treatment

Use

Garment making

f_lniiU



Environmental impact from textiles in a life cycle perspective
— catching all the relevant environmental aspects

Fibre production

Use

Yarn spinning

Garment making

S

climate change « toxicity
&£ Ty
acidification resources

Weaving / knitting

Wet treatment

f_IrI’:U



mistra
future
fashion

Environmental impact of the Swedish yearly fashion consumption
(from 2015 - updated version will be released in April)

Climate change potential from the different Water use (scarcity weighted)) Ecotoxicity

life cycles of a garment

Disposal

Consumer

Disposal Distribution
Laundry Consumer Fibre
Consumer Fibre Garme_nt transport Laundry production
production production i
Distribution L,

transport

Garment ::g_,

e Garment
Distribution production Fibre T
roduction production o ;

Roos, S., Sandin, G., Zamani, B., & Peters, G. M. (2015). “Environmental assessment of Swedish fashion consumption. Five garments -

sustainable futures.” Stockholm, Sweden: Mistra Future Fashion. Retrieved from http://mistrafuturefashion.com/wp-
content/uploads/2015/06/Environmental-assessment-of-Swedish-fashion-consumption-LCA.pdf




Fibres = fat, sugar and proteins!!!

regenerated -

fibres

L1

fibre groups

waste

raw materials

http://mistrafuturefashion.com/shifting-the-focus-from-fiber-to-process/



http://mistrafuturefashion.com/shifting-the-focus-from-fiber-to-process/
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There are no "sustainable” or "unsustainable” fibres!

Conclusion from scientific facts
It Is the suppliers that differ!

90,0
70,0
50,0
30,0
-10,0

(24qy 83/°ba-z0D 8) 1wedwi ajewrd

(T) seuqy
dd

(1) @ejnuesd
auejise|d

(1) @18|NUEIS
o][1\¥he]:

(1) 249y
J1jAu0e

() saaqy
v1d

(1) @18|NUEIS
v1d

(2) @ejnuesd
341d

(€) @1€)nUEI3
id

(¢) @1€|NUEIS
99vd

(¢7) @1€|NUEI3
9vd

(9) pajaAdau
91ejnueJs 134

(€) paseqolq
91e|nueJs |3d

(g) 24qy
13d

(oT) ®e|nUes3
13d

(T) |lepow

(€) 119004

(€T) @502sIA

(¥T) yeuay
/an(

(6) dway

(£) xey4

(TS) uonod

(@) s

(21) 100Mm

-30,0



With one exce pthn? In the future, what will conventional cotton cultivation look like?

Water depletion fwater use (m3/kg fibre)

14
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The Aral sea disaster...

But, the sea's depth increased from 30 meters in 2003 to 42 meters in 2008.

The Kok-Aral Dam was built in 2005

15
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Stockholms
universitet

Start  Utbildning

Avhandlingar &
publikationer

Forskningsetik
Forskningsinfrastruktur
* Forskningsnyheter
~ Profilomrdden

* Utbildning pa
forskarniva

Lyssna | A-O | BE English Site | Tolkservice

Press

Forskning Samverkan Institutioner Bibliotek Om oss

Manga gifter kvar i dina klader

Tusentals kemikalier anvands vid klddtillverkning. Forskare vid Stockholms
universitet har nu understkt om kemikalier ocks3 finns kvar i kladerna vi
kiper. Flera halsofarliga amnen identifierades och inte ens ekologisk bomull
ar en garanterat giftfri textil.

— n

1 den nya avhandlingen har 6o plagg frin svenska och internationella klidkedjor testats.
En fdrsta analys hittade tusentals kemikalier i Kldderna och ett hundratal identifierades
preliminért. Flera av &mnena fanns inte med pé tillverkarnas listor och misstinks vara
biprodukter, restprodukter eller tillsatta under transport.

— Att exponeras fir dessa kemikalier dkar risken for hudallergier, men de kan vara
relaterade till mer allvarliga hilsoeffekter och miljtirisker. Nigra av de identifierade
kemikalierna dr missténkt eller bevisat cancerframkallande, samt giftiga for

G3 vidare till:

=4 Skriv ut

Ekonomi & miljo

Webbfilmer

Miliregleringar maste
anpassas till savél lokala som
globala férhdllanden

Jonas Ebbesson, professor i
miljgratt vid Jundiska
institutionen,

Hallbar utveckling kriver ny
syn pa ekonomiska spelregler
Thomas Hahn, agronomie
doktor vid Stockholms
Resilienscentrum.

forSkningsdatabasen
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Beer et al. No increase in marine microplastic concentration over the last three decades — A case

study from the Baltic Sea, 2018

A

Plastic .in water
concentration... ..in fish —_—

1995 2005 2015

* First long term study (more are needed)

» Microplastics have been present in the Baltic environment and the digestive tracts of fishes
for decades, the levels have not changed in this period.

» Microplastic pollution may be more closely correlated to specific human activities in a
region than to global plastic production and utilization as such.

18
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ERS OF

GOTHENBURG

Effects?

* Particle effect

 Chemical effect

Mikrostora plastpartiklar kan INTE ga genom cellvaggar!!! (men nanostora kan)
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Results from MinShed

20

Sorbed vs textile concentrations

“g/ kg ® Textile additive Sorbed pollutant
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Which fibre to select? supBhe®

animal
v regenerated fibres
g— fibres
o L]
| -
(@)
(]
| -
0
Y=
n
O
—
(O]
o
) £
; animals waste
E protein

Biobased economy: "skip the fossil ones” (but use also renewable fuels!)



Which fibre to select?

fibre groups

raw materials

Slow fashion: “use synthetics with long life span”

animal
regenerated fibres
fibres
L]
animals waste
protein

%@?\f &

supply:



Which fibre to select?

fibre groups

raw materials

Non-toxic environment: “skip the cotton”

animal
regenerated fibres
fibres
L]
animals waste
protein
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supply:



Which fibre to select?

fibre groups

raw materials

Circular economy: "use recycled or bio-based”

animal
regenerated fibres
fibres
L]
animals waste
protein

%@?\f &

supply:



Differ between Market substitution vs.

Technical substitution supply
« Cotton -
— Only market substitution possible for the _—
foreseeable future |

— There are LOTS of alternatives but look out for green-washing!

* Polyester

— Technical substitution: bio-based or recycled "drop-in” solutions have
the same performance

— Market substitution also an option


http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwid1qma4L7XAhXGDpoKHQsqB78QjRwIBw&url=http://www.asiantextilestudies.com/cotton.html&psig=AOvVaw10-YMw8PoOnx2vbI1ZGQ3B&ust=1510772409840542

Most important recommendation: Optimise the life span!

Climate impact (kg CO2 eq.)

Climate impact expressed as kg CO, equivalents and calculated for a hypothetical average garment of 0.5 kg. A
doubled life length, from 30 uses of the garment (left) to 60 uses of the garment (right), decreases the climate impact

16
14
12
10

8
6
4
2
0

Average garment, 30 uses Average garment, 60 uses

M Disposal

™ Laundry

= Consumer transport

M Distribution

W Fibre to garment
Fibre

by 48% - from 14.7 to 7.6 kg CO,-eq. Modified from Roos et al. (2015).

26
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FIGURE 1: GROWTH OF CLOTHING SALES AND DECLINE IN CLOTHING UTILISATION SINCE 2000

INDEX 100 IN 2000 NUMBER OF TIMES AN ITEM IS WORN
WORLD GDP s CLOTHING UTILISATION

>100bn
CLOTHING SALES units

(2015)

o I 2%

170

%60
150
140
130
120

no

2000 2005 2010 2015

1 Average number of times a garment is wormn before it ceases to be used

Source: Euromonitor International Apparel & Footwear 2016 Edition (volume sales trends 2005-2015); World Bank, World development

indicators - GD (2017)
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Can we live within the Doughnut?

climate changg

gHVRONMENTA) L'F.-.--

-
II-l

just SPace £,

-a“"j’

=il [N
gOCIA i

Raworth, K. (2012). A Safe and Just Space For Humanity: Can we live within the Doughnut? Nature, 461, 1-26. doi:10.5822/978-1-61091-458-1
28
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Solve the function more effectively!

Production focus Consumption focus

Total Environmental impact Number of products

. : Amount of people
environmental impact Product Person

Commonear, 1972; Ehrlich and Holdren, 1972)




2018 2030

Vision:
In 2030, we foresee that there is less volumes of textiles produced per capita Number of products
(9 boxes instead of 11).

Person

Environmental impact

But, those that are produced, are done so with much less impact per produced garment. ———

In addition, garments will have better quality, which prolongs the life length and
increases the revenues at first, second and subsequent sale points.

f_lnl'.U



LInited Nations

Outlook on on-going initiatives K }

« Environment:
Apparel/Footwear

\ European Commission
Social/Labor:

Apparel/Footweat - ot []
(&) 0\
s, ng g - Environment: Apparel w SETAC )|

-o‘\. « Environment: / L J
LY ) L4 Index Brand Foo.twear U N E P \\/‘ [ ] _— ——
Sl S . L ] — —
Apparel Coalition 2.0 Beta | ni 't Id 'E ve _— - _:I s oE
nvironmenta — =
Product = g

@ f%fn The Swedish Textile Initiative [ NI =
Su t nbl Ind

for Climate Action

ai ity Ing
(MSD) Data Expl

I NEDI B zDHC

ASSOCIATION

Tested for harmful substances

._. according to Oeko-Tex® Standard 100
Better Cotton Initiative 00000000 Institute q ,][‘ W ] [
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SWEDEN TEXTILE WATER  INITIATIVE

Global
Reporting
Imtlatlvem

EDls

Business Social Compliance Initiative
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L-ad . EPD Search - The Internatic... *

Trend toward
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Higg

Integrate with Index

"Mistra Future Fashion has proposed promising chemical assessment methodologies to
the Sustainable Apparel Coalition. This work can lead to a better understanding of the
apparel industry's toxicity impacts. While the complexities associated with textile
chemistry are significant, we are hopeful that Mistra's methodology may further
enhance the Higg Index in the future.”

Julie Brown, SAC Director, Higg Index

Status:
The proposal to integrate chemicals data into Higg Index was approved OQ

by the SAC members at the May meeting in Vancouver Sustainable

Apparel Coalition

The project will be carried out during fall 2019.
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Garment ecodesign checklist
LARGE IMPACT and small impact indicated

1. Increase life span

2. Better production technology

3. Better energy sources

4. Better chemicals selection and reduction of
chemicals’ use

5. Better materials

6. Avoid microplastics
7. Optimise transport and packaging

mistra

future
fashion
IMPACT IMPACT IMPACT
NUMBER OF USES NUMBER OF USES NUMBER OF USES
LESS ENERGY LESS WATER USE WASTE WATER
TREATMENT
LESS FOSSIL FUEL - -
LESS CLIMATE LESS POLLUTED LESS TOXICITY
IMPACT WATER
o LESS WATER USE less toxicity
- less polluted water less toxicity
less fossil fuel - less toxicity
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1. Increase the life span! ol

A. Analyze which factor(s) decides the life span:

16

12— .
H Disposal

10 1 Laundry

T —_— Consumer transport
M Distribution

Fibre to garment
Fibre

Climate impact (kg CO2 eq.)

Do you know how many times does the average customer
use the garment?

Do you analyse return causes?

(both unused garments and claims made after use)

Average garment, 30 uses Average garment, 60 uses

B. Improve by:

Make the design more timeless/classic
Guarantee the life length (minimum 10 years?)
Use fibers with good durability
Use dyestuff with good durability
Select better options for parts that are likely to be worn out first:
» Zippers
* Reflecting tapes
« Optimal colour for gussets, collars and other sensitive parts (shade/dyestuff)
« Childrens’ trousers (knee)
Provide spare buttons and other trims (often simpler if trims are standardized/carry over)
Offer mending services for customers
Take back and resell garments second-hand

CrII?I:U



2. Better production technology

A. Improve efficiency:
* Reduce cutting rates
* Reduce rework

B. Improve by:

» Use solution dye / dope dye / spin dye / e.dye technology

(no rework, colour match between batches)
« Automated dosing systems

Environmental Product Declaration

In accordance with ISO 14025 for: Polyester fabrics

ODope dye
M Piece dye

o [m  —wm

Spinning Knitting Pre-treatment Dyeing Post-treatment Total

« Waste water treatment plant (WWTP) with mechanical, chemical and biological treatment

C. Select suppliers that:

+ Keep their waste water treatment plant (WWTP) turned on (also after audits...)

« Offer transparency regarding
» Sub-suppliers
« Energy use and sources

» Social sustainability and labour conditions

37
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3. Better energy sources

A. Drive change at your suppliers’ facilities to more sustainable energy sources :
» Solar panels or wind turbine installation
» Use of biofuels
» Electric trucks at warehouses

B. Select suppliers that are already using better energy sources:
« E.g. at Laos, high amount of water power

Global warming potential for different electricity Global warming potential for state grid electricity in

sources (g CO,-eq..kWh*) different countries (g CO,-eq./kWh¥)

Coal power plant 1,057 China 1,140

Oil power plant 916 Korea 638

Natural gas power plant 600 Laos 211

Wind power plant 14 Lithuania 195

Solar panel 84 Sweden 11 I

38

CrII?IZU

*gram carbon dioxide equivalents per kWh



4. Better chemicals selection and reduction of chemicals’ use

A. Phase out (unless essential use):
» Persistent organic pollutants (POP)
» Durable Water Repellent treatment — use fluorine/silicon free unless PPE* applies
« Antibacterial treatment — why?
» Transport fungicide — keep dry and cool instead

B. Improve by:
» Use solution dye / dope dye / spin dye / e.dye technology
* Reduce rework
« Automated dosing systems
» Are there any unnecessary effect chemicals in the garments? (softeners, “easy care” etc.)

C. Select suppliers that:
« Offer safety data sheets
» Offer transparency about what chemicals they use
* Have a good chemicals management work in place

* *Personal Protective Equipment Regulation (EU) 2016/425
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5. Better materials

A. Replace conventional cotton:
« Can you use e.g. 50/50 forest fibre and cotton fibre?
« Can you use polyester instead?

B. Select sustainable fibres:

« Set the fibres’ life-cycle performance at centre stage — including their
fit-for-purpose and effects on subsequent production, user behaviour
and end-of-life options.

» Avoid GMO cotton

» Use fibres with good durability

» Use fibres that can be solution/dope dyed

« Watch out for green-wash!

C. Avoid unnecessary materials:
» Are there any unnecessary functions in the garments?

D. Standardize trims, attachments, hang tags etc.:
* Increase control for “high risk” materials
« Simplify exchange of buttons etc. in the use phase.

40
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6. Avoid microplastics

A. Reduce microplastics generation in the production of the garment:
» Are there any unnecessary brushing operations?
» Use laser or ultrasound cutting if possible

B. Reduce the amount of microplastics being carried by the garment:
» Ensure good air quality in the facilities

41
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/. Optimise transport and packaging

A. Reduce air freight:
« Can there be a total ban of air freight in the company?

A. Reduce anti-mould agents (fungicides):
» Pack and store in dry conditions
» Keep dry and cool
« Unpack as soon as goods arrive
(humidity, temperature and time drives mould growth)

B. Optimise packaging materials:
« Make sure the packaging does its work and protects the goods
» Reduce the size of the packaging
* Do not use hazardous chemicals

42
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Thank you!!!

sandra.roos@ri.se

e

Bec s BBles . 0

" | —
[ | T hitps ted.com T Greta Thunberg: The disar...

-

Ideas worth spreading WATCH  DISCOVER

Add to list

QO

')

Recommend

Greta Thunberg | TEDxStockholm



	Agenda 2030 and Product Development�2019-04-02
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Global Warming Potential
	Slide Number 6
	LCA differentiates between BIG and small issues…�
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Fibres = fat, sugar and proteins!!!
	Conclusion from scientific facts: �There are no ”sustainable” or ”unsustainable” fibres! �It is the suppliers that differ!
	With one exception? In the future, what will conventional cotton cultivation look like?
	The Aral sea disaster…�But, the sea's depth increased from 30 meters in 2003 to 42 meters in 2008.
	Slide Number 16
	Slide Number 17
	Beer et al. No increase in marine microplastic concentration over the last three decades – A case study from the Baltic Sea, 2018
	Slide Number 19
	Results from MinShed 
	Which fibre to select?
	Which fibre to select?
	Which fibre to select?
	Which fibre to select?
	Differ between Market substitution vs. �Technical substitution
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Solve the function more effectively!
	Slide Number 30
	Outlook on on-going initiatives
	Slide Number 32
	Integrate with
	Slide Number 34
	Garment ecodesign checklist
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43

