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Can we live within the Doughnut?

climate change
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Raworth, K. (2012). A Safe and Just Space For Humanity: Can we live within the Doughnut? Nature, 461, 1-26. d0i:10.5822/978-1-61091-458-1
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Climate impact

Use-phase laundry
2,9% End-of-life treatment

2,8%

Use-phase transports
10,8%

Distribution & retail
3,1%

Yarn production
10,4%

Confectioning
15,6%

Fabric production
14,1%

Sandin et al. (2019a)

Water scarcity impact

Transports in Use phase - washing
production water
0,0% 0,7%

Wet treatment
3,1%

Yarn production
0,7%

End-of-life treatment
-0,1%



Human toxicity (non-cancer) impact per use
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Conclusion from scientific facts: There are no "sustainable” or

"unsustainable” fibres! It is the suppliers that differ!
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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




Beer et al. No increase in marine microplastic concentration over the last three decades — A
case study from the Baltic Sea, 2018

Plastic ...in water
concentration... ... in fish

1985 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.



vision for 2030

B besttechnique

too much water

B bad chemicals

B too much energy

2030, 45 pieces / year

today, 50 pieces /year
Roos et al. (2019)



“‘what is measured is improved”
potential to reduce environmental impact

climate reduction water use
100% e -5%
present state -9% -9% 16%
o7 -20%
— cGE—
: /II\\
o
@)
2 -50%
o 50%
g blue water
S withdrawal as
(]
*g % of mean
S monthly river
flow

0%
Change in customer Reducing the cutting  10% longer life length ~ 85% of the heat from  All synthetic fibres are 50% electricity mix Total effect of all
rates from 20% to 10% biobased sources dope dyed replaced with 50% solar changes

transport behavior
and 50% wind power

Roos et al. (2019)



"The big problem for the climate is carbon dioxide emissions and combustion of fossil fuel.”

hristian Azar, professor
vid Fysisk resursteori/
Rymd- geo- och mil-
jovetenskap pi Chal-
mers, hjilper oss att

IrCcdal-fragerecknen.

— Det stora problemet for klima™
tet dr koldioxidutslippen och for-
brinning av fossila brinslen. Men
metan ar inte oviktigt. Bide kol-
dioxid och metan absorberar vir-
mestrdlning fran jordytan.

at.metan b

faren bildas vixthusgaserna tro-
posfiriskt ozon och stratosfirisk
vatteninga. Pi kort sikt, mindre in
ett ir efter utslipp, har metan 120

gdnger starkare uppvirmande ef-

fekt pd jordens klimat 4in ett mot-

svarande utslipp av koldioxid. P4 lerade uts|
hundra irs sikt bidrar ett utslipp forskning
av metan cirka trettio ginger mer Eftersom
till vixthuseffekten in ett lika stort ) A 2 ar si stor
utslipp av koldioxid. 23 delenavn

Metanhanlton i atmnc. Ll 2

Goteborgs-Posten 10 November 2019



reduce the toxicity by half via spin dye and replacement of
50% of the conventional cotton

Human toxicity (non-cancer impact) Human toxicity (cancer impact)

-3%
100% 100%
present State present State
E__) e
= 50% E 50%
@)
© -69%
0% 0% .
Dope dye Dope dye

Roos et al. (2019)



reduce the toxicity by half via spin dye and replacement of
50% of the conventional cotton

Ecotoxicity

100%

present state

CTUh

50%

-68%

0% .

Dope dye [

Roos et al. (2019)



Garment ecodesign checklist

14

Action

1. Increase life span (resulting
in increased number of uses)

Climate

impact/
number of uses

impact/
number of uses

Chemicals

impact/
number of uses

2. Better production technology | LESS ENERGY | LESS WATER USE WASTE WATER
TREATMENT
3. Better energy sources LESS FOSSIL - less toxicity
FUEL

4. Better chemicals selection
and reduction of chemicals’ use

LESS CLIMATE
IMPACT

LESS POLLUTED
WATER

LESS TOXICITY

5. Better materials

LESS WATER USE

less toxicity

6. Minimizing microfiber

shedding

less polluted
water

less toxicity

/. Optimize transport and
packaging

less fossil fuel

less toxicity

LARGE IMPACT / small impact

mistra
future
fashion
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Optimise the life span!

16

14
g 12 _
S 0 — B Disposal
O
oo Laundry
=
= 8 Consumer transport
g 6 M Distribution
.}‘_3 4 Fibre to garment
e Fibre
E
O

0

Average garment, 30 uses Average garment, 60 uses

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 by 48% - from 14.7 to 7.6 kg CO,-eq.

Modified from Roos et al. (2015).



16

1. Increase the life span! y
3. 12—
8 e M Disposal
< 10— Laundry
% 8 — — Consumer transport
Actions: 8 6 - | Distribution
) _ _ 'g 4 - T Fibre to garment
A. Analzewhich factor(s) decides the life spamn: s Fibre
# Do you know how rmany times dees the average custorner use the garment? 5 2 ] —
» Do you analyze causes of returns? (both unused garments and claims maode after 0 : :
use) Average garment, 30 uses Average garment, 60 uses

B. Imnprove by:
e Define who the intended user is and hew many timas the garmment is expected to b
used and imclude in the design brief.
» Make the design more timelessfclassic im colloboration with dedicated custormers.
o Guarantee the life length {mimimum 10years?) of your garmments.
« Construct the garments to reduce the seam slippage.
s Use fibers with geod durability (this may alse have a positive impact on micro
plasties release).
e Use dyestuffwith good durability.
o Dptirmal color for gussets, collars and other semsitive parts (shade’dyestuff)
e Select better options for parts that are likely to be worn out first:
o Prints with lower technical performance than the rest of the garment.
o Zippers
o Reflecting tapes
o Children's trousars (kneea)
o For shioes, sewn soles instead of glued will improve technical life span.
» Provide spare buttons and other trims {often simpler i trirms are stondardized/carry
over)
o Offer mending services far custormers
» Take back and resell garmants second-hand|

N

16



2. Better production technology

Actions:

A Immprove efficiency:
» Reduce cutting rotes
e Reduce rework in the production facilities

B. Cleaner preduction:
e Use solution dye/dope dye technology to remove the dyeing step completely.
¢ Autormated dosing systems for less e posure to chemicals for the warkers.
¢ Waste water treatment plant (WWTP) with rmechanical, chemical and bislegical
treatmient.

. Select suppliers that:
¢ Hove ervironmentally certification or declaration schemes for production facilities
¢ Keep their waste water treatrment plant (WWTP) turned on {alse afteraudits...)
o Offertransparency regarding:
¢ Sub-suppliers’ environmental performance
# Emergy use and sources
e Social sustainability and labor conditions

17

Environmental Product Declaration
In accordance wit i

y

‘with 1SO 14025 for: Polyester fabrics
(dope dyed and piece dyed versions)
from SMARTEX Solution Co., Ltd.

ODope dye
W Piece dye

SMARTEX

o, I'm  —mm

Spinning Knitting Pre-treatment Dyeing Post-treatment Total

f_lnl'.U



3. Better energy sources

Actions:

A. Drive change at your suppliers’ facilities to more sustainable energy sources:
eSolar panels or wind turbine installation
e Use of bio fuels
e Electric trucks at warehouses

B. Select suppliers that are already using better energy sources:
e E.g. at Laos, high amount of water power, or the Nordic region (Table 2).

Global warming potential for different Global warming potential for state grid
electricity sources (g CO2-eq./kWh¥*) electricity in different countries (g CO2-
eq./kWh¥*)

Coal power plant 1,057 China 1,140

Oil power plant 916 Korea 638

Natural gas power plant | 600 Laos AN

Wind power plant 14 Lithuania 195

18 Solar panel 84 Sweden 1

*gram carbon dioxide equivalents per kWh

CrII?IZU



4. Better chemicals selection and reduction of chemicals’ use

Actions:

A. Phase out (unless essential use):
e Persistent organic pollutants (POP)
e Durable Water Repellent treatment- use fluorine/silicon free unless PPE' applies
e Antibacterial treatment
e Transport fungicides - keep dry and cool instead

B. Improve by:
e Use dry processes instead of wet processes (e.g. solution dye/dope dye)
e Reduce rework
e Automated dosing systems
e Are there any unnecessary effect chemicals in the garments? (softeners, “easy care”
etc.)

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

RI
SE

o Personal Protective Equipment Regulation (EU) 2016/425.


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjhi_yWn5vhAhWB16YKHTIKD6kQjRx6BAgBEAU&url=https%3A%2F%2Fwww.rolandberger.com%2Fen%2FPublications%2FThe-Chemicals-Industry-2016.html&psig=AOvVaw0qU0tB7QauKX1LU-uWdYJE&ust=1553532898102261

5

. Better materials

Actions:

A. Replace conventional cotton:
e Can you use e.g. 50/50 forest fiber and cotton fiber?
¢ Can you use polyester instead of cotton?

B. Select sustainable fibers:
e Set the fibers’ life-cycle performance at center stage - including their
fit-for-purpose and effects on subsequent production, user behavior
and end-of-life options.
e Avoid GMO cotton
# Use fibers with good durability
# Use fibers that can be solution/dope dyed
« Watch out for green-wash! The claim of being “green” must be accompanied by
some explanation of in what way, and in case of claims to be "better” - how much
better?

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.

20
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6. Avoid microplastics

21

Actions:

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

B. Reduce the amount of microplastics shed from the garment:
s Use materials/constructions that shed less upon mechanical stress during use

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

* Remove dust from synthetic fibers with dry methods such as vacuum cleaning.

e



7. Optimise transport and packaging

22

Actions:

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

B. Reduce anti-mold agents (fungicides):
e Pack and store in dry conditions

e Keep dry and cool

e Unpack as soon as goods arrive (humidity, temperature and time drives mold growth)

C. Optimize packaging materials:
e Make sure the packaging does its work and protects the goods
e Reduce the size of the packaging and the amount of packaging material
e Do not use hazardous chemicals (for instance prints)

e



Recommendations for how to do it

organization
«  membership the most important element

business models
«  sustainable business models needs promotion for scaling and mainstreaming
* new tools for transparency, traceability, compliance etc.

policy instruments
«  multi-stakeholder initiatives
«  cross-national legislation

common challenge and solution
e  cross-organization and cross-national responsibility

Heinz, C. (2018) Governing sustainability in the garment sector — The European Union’s action agenda. IIIEE Theses 2018:2. Lund: IIIEE, Lund University.

Machek, D. (2018) The role of Multi-stakeholder initiatives in Swedish apparel brands’ sustainable supply chain management. IIIEE Theses 2018:23. Lund: IlIEE, Lund University.

Pedersen, E.R.G., Lauesen, L.M. and Kourula, A. (2017), Back to basics: Exploring perceptions of stakeholders within the Swedish fashion industry, Social Responsibility Journal.

Reitan Andersen, K. & Pedersen, E. R. G. (2018). Lokal produktion i en global tidsalder. Geografisk Orientering.

Reitan Andersen, K. (2017) Stabilizing Sustainability in the Textile and Fashion Industry. Doctoral Thesis. Copenhagen Business School.

Sendlhofer, T.(2019) Organising Corporate Social Responsibility: The Case of Employee Involvement at Small and Medium-Sized Enterprises. Doctoral Thesis. Stockholm School of Economics.



Trend towards less greenwash and more fact-based communication:
ISO 14025 EPDs PEF ngg Index etc.
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THE INTERNATION
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# EPD Search SEARCHEPD Q

GREEN CRAFTSMAN JACKET 4538 GRN

DOWNLOAD DOCUMENTS EPD



LET'S PUT

OUR HEADS
TOGETHER.
TO KEEP

AHEAD.
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the case, it must have ccmimed several centuries
agn, as lepmsy became inoreasingly scame in the
Britizh ksles after the 1Tth century (30 It is also
oonoeivahle that humans may have been infected
through mntact with red squimels bearing M. kprae,
a5 these animals were prized for their fur and
meat in former times (300 Our findings show
that further surveys of animal reservairs of lep-
msy bacili are warranted, becanz zoonatic in-
f#ction from such reservoi= may contribute to
the inexplieably stubbom platean in the incidence
of the human leprosy epidemic despite effective
and widespread treatment with multbdmg ther
apy (T).
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ARCTIC SEA ICE

Observed Arctic sea-ice loss directly
follows anthropogenic C0O, 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 (CO.) emissions to infer the future evolution
aof Arctic summer sea ice directly from the observational record. The observed linear
relationship implies a sustained loss of 3 £0.3 square meters of September sea-ice area
per metric ton of OOz 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 zea ice
has far-reaching consequences for climate,
ecaogy, and human activities alike. The=e
inglude amplified warming of the Arctic
(I, poesible linkages of sea-ice loss to mid-
latitnde weather patterns (2), changing hahitat
for flom and fauna (), and changing prospects
for human activities in the high north (31 To
understand and manage these consequences and
their posible fiture manifestation, we need to
understand the sensitivity of Arctic seaice evo-
hrion to changes in the prevalling climate con-
ditions. However, asesing this sensitivity has
been challenging. For example, cimate-model
Amulations differ widely in their timing of the
Y=z of Arctic sea ice for a given trajectary of
anthmpogenic O emissions: Although in the
et recent Climate Model Intercomparison Proj
ect 5 (CMIPS) (4), some models project a near ioe-
free Arctic during the summer minimmim already
towand the beginning of this century, other mod-
els keep a substantial amount of ie well into the
next cemtury even for an external frcing hased
on largely nndamped anthmopogenic OO0y emis-
dons as described by the Representative Jon-
centration Pathway scenario RCPE.5 (4, 51
To mbustly estimate the sensitivity of Arctic
=4 ice to changes in the external forcing, we

Uekze Plarack i Flule for Meleorolory, Hamturg, Gerrarny
liorial Snow and hoe Dala Ceriler, Bouider, 00, UFSA

ieer sty Colege, London, IS0

“Conmspondng astine Emal dricnotrimpme t o de

identify and examine a fundamental relation-
ship in which the CMIP5 modelz agree with
the ohservational record: During the transtion
to a seasonally ice-free Arctic Ohoean, the 30-year
nmning mean of monthly mean Septernber Are-
tic sea-ice area is almoat lineady related to o
mulative anthmpogenic OO, emisions (Fg. 1
In the model simulations, the inear elationship
holds until the 30-ear mnning mean, which we
analyze to reduce internal variahility, samples
maore and more years of a seasonally ice-free
Arctic Oeean, at which point the relationship
levels off toward zero. For the first few decades
of the simulations, a few models smulate 8 near-
omnstant sea-ice cover despite slightly rising ou-
mulative () emissionz. This suggess that in
these allforing simulations, greenhouse-gas
emizgons were inftially not the dominant driver
of sea-ice evolution. This notion & confirmed by
the CMIPS 1% 00y, simulations, where the ini-
tial near-constant sea-ice eover does not pocur
{fig. 83A). With rising greenhouse-gas emisions,
the impact of COy becomes dominating also in
all all-forring simulations, as evidenced by the
mobust linear trend that holds in all simulations
throughout the transition peried to sasonaly ice-
free conditionz. We define this transition period
a5 starting when the 30-year mean September
Arctic sea-ice area in a particular simulation
decreases for the first time to an area that is
W% or more below the simulation’s minimnm
searioe cover during the pericd 1850 to 19040, and

1l MOVEMEER 2018 - VOL 354 I33VE &3 747
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Intergovernmental Panel of Climate Change (IPCC)

Global Greenhouse Gas Emissions by Gas

= 76% fran CO,. Domineras av forbranning av fossilt bransle.
. o . F 2% o o o oo oo o o oo
Djurh&lining ~6%_gmwg = 6% fran N,O. Frin jordbruk samt férbranning av fossilt brinsle.
Nitrous o
\9\;;;’" = 2% fran fluorgaser.
Metha,  \ = 16% fran metan:

16%

Carbon Dioxide
(fossil fuel and industrial
processes)

Carbon Dioxide

(forestry and other
land use) 65%

11%

Coal mining
&% Other agricultural 6%
soUfces
10%

IPCC, 2014: Summary for Policymakers. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Edenhofer, O., R. Pichs-Madruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.
Kriemann, J. Savolainen, S. Schlomer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. RI

||
57  Yusuf, Rafiu & Zainon Noor, Zainura & Abba, Ahmad & Hassan, M & Fadhil Mohd Din, Mohd. (2012). Methane emission by sectors: A comprehensive review of emission sources SE
and mitigation methods. Renewable and Sustainable Energy Reviews. 16. 5059—5070. 10.1016/j.rser.2012.04.008.
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Yarn making and wet treatment the production climate hotspots
#1 and #2 in two independent studies
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Greenhouse Gases from Textiles - In Sweden

31

L4

"

Klimatdata for textilier
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Utsldppen fran svensk
textilkonsumtion okar

okt 2

Foto: MIKAEL SJOBERG

Klimatutslappen fran svensk textilkonsumtion har 6kat med 27 procent —
under sju ar.

Det visar en studie genomford av Naturvardsverket.

— Alla behéver fundera pa hur mycket nya klader man egentligen behover
kopa, sager Karin Lexén, generalsekreterare pa Naturskyddsforeningen.
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