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Next Technology Tecnotessile (NTT)

% OTIR 2020
ZZ sy

— FASHION
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O Next Technology Tecnotessile - Societa Nazionale di Ricerca r.l.
is an Italian research company established in 1972 in Prato.

O Stakeholders: 40% Ministry of University and Research, 60% textile
and machinery-textile industries.

O 24 employers

0 Main business: R&D activities in textile, machinery, automation and
material sectors; technological innovation and transfer; project
management; testing and validation of products for different sectors.

0 Technological priorities: Circular Economy, Sustainable textile,
Industry 4.0, Chemistry and Nanotechnology, ICT and Photonics.

%Bio*based Industries CEQ
Consortium
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NTT — Main activities

Consultancy  services on
' textile technologies from raw
materials to final products

E Circular economy and
sustainable textile practices

R&D on treatment and

;- Modification of  materials,
l“' . i‘?l surface functionalization, ::. reuse of industrial
development of novel chemical wastewaters
processes

Oly, &° Design of mechanical
Ope Yoy, aut o . : g

Pl tiogy 21> oSS Composites (packaging, - .
V== . . devices and machinery
o automotive, furniture and & development

Service ~ Resulrs
building sectors)

Environmental monitoring of

Iﬂ! aRr?deccc)):trglrcSJc:tsésm:utomatlon B’& textile value chain by Life
y Cycle Assessment (LCA)

€ SimaPro
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The Tuscan Fashion Cluster

»77 OTIR

7o

-
FASHION
~% CLUSTER

"

Cluster
w e Management
Excellence

FURIR W Laf R CELISTER EXCELLENCE

Collaborative activities and R&D diffusion among 450 members
(companies in the fashion sector of the Tuscany territory)

Z

s
]
[
= =

USRI SOrmE ez « Strengthen the regional technology transfer

Prato, Firenze, Arezzo Santa Crove sultAme ] « Su pport R&D collaborative activities for new
sustainable technologies, new products and
services.
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Servizi e dotazioni
strumentali per
lindustria tessile,
conciaria,

della calzatura

e della pelletteria

CEQ Centro Servizi Qualita

Laboratorio prove & taratwre | Ricerca appilcats | Trasferiments tecnoiogico

Consulenza sul Sistemidi Gestione | Formazione
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CEQ LAB

CEQ

Centro Eccellenza Qualita

(Excellence and Quality Centre)

-Applied research
-Technology transfer
-Tests and calibrations

Chemical and ecotoxicological analysis
Physical and mechanical testing

Color fastness

Surface test

Environmental and accelerated corrosion test
Defect and failure analysis

Comfort analysis

Chemical and metallographic analysis
Mechanical test

Welded joints and weld process qualification
Composite material test

Failure analysis
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International Partnerships

% To support the creation of new

GALACTICA industrial value chains
e To boost collaboration in
technological innovation and

@ —_—]— r technology transfer among different
-l J EURO 7 sectors

REGIO : % CLUSTERS < To support the internationalization of
@ $§)EEN Hi-Tech-TEX TEX European SMEs to identify growth

opportunities, consolidating their

0. RECNCOMP . ' % TSSIgiiSelerate green and digital
Oo =

>KXTRA

transit
EU-ALLIANCE ransition

transitixns

SN=ES==V=

952983



SN=ES==V=

International, national and regional Partnerships

Our funded projects are addressing sustainable practices to bring innovation to textile value chain
form raw material to product validation, focusing on textile circularity and bio-based materials.

GRS e R Green Economy ---------------------- Sy LINEAR ECONOMY CIRCULAR ECONOMY

« Improve hum II being and social equity
« Reduce an vlm tal ri I( and ecol ngica scarciti

/-'.;

1 ‘Jii

home oo

‘.

TAKE MAKE DISPOSE
éiﬂ!:e =/

ENERCY FROM FINITE SOURCES

Blo-based Emnomy M’

Processing of biomass: * Minimizing b
Food and feed

. Texlﬂs, ‘wearing apparel, paper and
pulp, furniture

9 - Blorefineries, biofuels, bio-based
* chemicals, bio-based plastics, bicgas

____________________________________________________________

NTT is associate Member of the Biobased Industries Consortium.

\ Bio-based Industries

Consortium
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International, national and regional Partnerships

Completed On-going Future R&D projects
R&D projects R&D projects (2024-2027)

bio-acouis @ Rredol

M4BIOS
N
T_'RNAD  BlORADAR Y' SOLSTICE
now T3ELUE | PHY BI
Iets .~ Net% N PLAMINPACK
(3 EVEDES oo POLYMEER
ilﬂ‘giiig EE(:()EB[JI_P( :ﬂd§3l_lF)F2EEP4|E: ‘!;I’ PRESERNVE EBNC)F]t)FEBLID()F?”
& rara=ReIr SEAL s
,'1 i

Bio-based Industries
Consortium
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Environmental Life Cycle assessment (LCA) and eco-design

Step 1: The Goal and Scope Definition
Identification of the products or services, system boundary to
be assessed are identified. >

—

Step 2: Life Cycle Inventory Analysis (LCI)

= Data collection and calculation procedures to quantify
relevant energy inputs, raw material inputs, products, co-
products and waste- inputs and outputs of a product
system. —_

o
==l

Step 3: Life Cycle Impact Assessment (LCIA)
= Linking inventory data with specific environmental impact l'

categories and category indicators \

Step 4: Life Cycle Interpretation
= Result interpretation by reporting, addressing different
phases of the study under consideration.
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Environmental Life Cycle assessment (LCA) and eco-design

Definition

-~

]

SUSTAINABLE DESIGN

o

ECODESIGN

CIRCULAR DESIGN

Desigring aprodoct in o way that takiss
Thes Fecuctiam of s isl, sredihanmesrial
and oconamic iImpacis ot thie et
Minirmize Fedes impacts as moch as
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Eoodesign focuses an reducing
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In practise

Lok 8t design ehoboss that reduce
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along svery stapr in e e cycle of
Vour products. From prodisction toihe
veasae phace 'Where Can W (Mmpsoss’?
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Thi rasult 5+ impact categories for
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Analyzewihich proocess, material, o
COMPonent CaumaE Four Diggast
Impact- and improve Yo Sosign
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pafiution throughout weur pracuct’'s
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= Product Stewarashios Tore ful
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Environmental Life Cycle assessment (LCA) and eco-design

- Cradle Gate Grave
I/\LL ( \ Inputs Inputs Inputs | Inputs Inputs
|$ I
Q < ]
& 1
\_/ i AR X
1.Goal & Scope 2. Life Cycle 3. Impact Raw Material : Materials Product I’ : A
Inventory Assessment Extraction Manufacture Manufacture \\ ,' Vse Stage Eneort-Lite
o P N
1 | 1 [ | 1
1 1 ! (| 1
] ]
: l ' :
X Waste Waste ! Waste X Waste V1 Waste '
: N S o :
1 ! Re-Use ! 1
000 ! '\\ {}I :
SR AR AR : Recycle :
L) I

4. Interpretation

Ecological Loop (Cradle-to-Gradie)

ISO 14040/14044
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Environmental Life Cycle assessment (LCA) and eco-design

Data quality and comments &

(10)

Energy carrier including efficiency

electricity 2| kWh |DQ: S; Stadtwerke Neuss, Fr./Hr. Mustermann (01 234 56 4
Compressed air 0,1 Nm? DQ: M; Master press, cleaning press

Material inputs "

ABS 0,3 kg DQ: M; Supplier company XXX, Musterstadt, Fr./Hr. Muster]
PC 0,7 kg DQ: M; Supplier company YYY, Musterdorf, Fr./Hr. Musterr]

Supplies "2

DQS; Master press, maintenance; Press manufacturer Fa.

Hydraulic oil 0,01 | Druckhart, Mr. Hydraulics
Domestic water 0,02 | DQ: C; Loss of cooling
Domestic water 0,15 | DQ: S; Cleaning press
cleaning supplies 0,015 | DQ: S; commercially available
cleaning rags 0,01 kg DQ: S; commercially available
Process

Process name "

Production of Masterbatch XYZ (ABS-PC)

Process operator @

Company

Location®

Address, Postcode City (Country)

Reference value and unit )

1 kg Masterbatch XYZ (ABS-PC)

Contact Person

address
Telefon

Company (First Name, L Creation Date
Address
Postcode City (Country) |dd.mm.yyyy

Outputs

Product/s

Masterbatch XYZ (ABS-PC) 1

kg

DQ: M; including granulation

Emissions to air

Emissions to water "

|

Waste / disposal route ®

Plastic waste 0,083 kg DQ: M; currently still disposal via the Musterstadt landfill
Municipal waste 0,01 kg DQ: S; Cleaning rags, model town landfill
sewage 0,165 | DQ: S; Dirty water from machine cleaning; Disposal of muni

e-mail
Process flow diagram(s)

Transport "

Material inputs, operating materials and waste |Distance o @)

(delivered to or from the factory) 15 (km) e Worklioadi(3h)
Observation period Delivery ABS 450 50 (Outward journey full, empty journey back)
|dd.mm.yyyy - dd.mm.yyyy Delivery rPC 120 50 (Outward journey full, empty journey back)

Please create or attach a separate sheet "Process flow diagram”

952983
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Environmental Life Cycle assessment (LCA) and eco-design

CIL,

NH; 0O, SO
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M A

.

Input &
Output Flwos

-

Inventory

pniterials
cuantificotion

CH,.

EG:I_ &

NOQ,

NH:' — —
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Clssificition 1o

= Midpoini Tnpact

Categanes

— =TI

F.g Co.

cuquivalent

Q ReCjPe

equivalem

KB H{j': "

—* Unique value
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Unit of the Results

Global warming (GWF)
Stratospheric ozone depletion (ODF)
Jonizing radiation (IR
Orzone formation, human health (HOFF)
Fine particulate matter formation (FPMF)
Clzone formation, terrestrial ecosystems (EOFTP)
Terrestrial acidification (TAP)
Freshwater cutrophication (FEP)
Marine eutrophication (MEP)
Terrestrial emtﬂxicit}' (TETP)
Freshwater ecotoxicity (FETI)
Marine ecotoxicity (METF)
Human carcinogenic toxicity (HTP)
Human non-carcinegenic toxicty {HTPnc)
Land use (LOM
Mineral resource scarcity (SOP)
Fossil resource scarcity (FFF)

Water consumption (WCT)

952983

kg OOy
kg CFC-1ey
kg Co-bik,
kg N
kg PM2.5..
kg NOxe
kg SO=
kg Poy
kg Moy
kg 1.4-DCH
kg 1.4-DCB
kg 1.4-DCB
kg 1.4-DCH
kg 1.4-DCH
m’ vear
kg Cueg
kg oilsy
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Life Cycle Cost (LCC) and cost-feasibility
* This analysis will be implemented by LCC, which will be conducted in parallel to the LCA

* LCC will be developed in two steps: cost identification and cost-benefits analysis
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LCC Operational Data Template
aar

What Is Life Cycle Cost Analysis?

Radaranos
recar

I T | 4

|
iE
|
|

— - Ol weluimes
ﬁ\ ﬁj@:‘ Raw matarials
— g! = : [ Packaging Merersis
Tﬂ = - |n - m I
conduct of [ e p—
—_— e Facilltles/Resources/ Projects | ;
. if@ﬂ
e
| Labour
- Production
! Chasming
: Marilsanoe

Asseis |f oosts to be inourred
are warth the offickncy and

helps

performance of the
rotourcet/projocts

| Mairstananca suladialy.
Orwnirship and maintenance | Orverhonds
costs i figured out |
i Healight

Total Bperational Eosts

Renbraies
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Life Cycle Cost (LCC) and cost-feasibility
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Life Cycle Thinking (LCT)

LIFE CYCLE STAGES

Production Use End of life

R R S = 1 e o e o i Y i e D i it A 1
s | Acquisition Padke i i Maintenance End of life and Disposal . DIRECT /INTERN |
g Costs Costs Costs ALCOSTS |
g |_. _____________________________
e M R e e T e A e ]
u .
:-f--. | Environmental . INDIRECT/EXTERMNAL |
- | externalities COSTS i

e 1
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Life Cycle Cost (LCC) and cost-feasibility

(1 Costs not directly related by the users of the product

(L Costs related to environmental externalities related to the products, services or works during the life cycle

The Directive provides that “these costs are included if their monetary value can be determined and verified; costs may
include the costs of emissions of greenhouse gases (GHG) and other pollutants as well as other costs related to climate
change mitigation."

Indirect costs are calculated respect to the load associated with material flows and consumption related to life cycle

stages.
Elements related to Life Cycle Environmental - ;
EVALUATION METHOD » the life cycleofa  |#| Inventory |» impacts » M;'}f:'z::;‘:n » lncc::;tesct
product data characterization P

I. The inputs (materials, energy, water) and outputs (emissions to air, water, soil and. waste) of the reference product
system must be calculated
Il. The inventory is defined

1] —_ H " . sl [ . g H M . . 2
m iNnventrorvi then evaluilateo accoraine to ane oor mora imnact cateaocories
lIl. The inventory is then evaluated accordii g10 One or more impact Categories

IV. Through the use of monetisation factors, the results of impact categories are transformed into values monetary

952983




Life Cycle Cost (LCC) and cost-feasibility

Eco-cost
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Eco-costs are the costs of the environmental burden of a product on the basis of prevention of that burden. They are the costs which
should be made to reduce the environmental pollution and materials depletion in our world to a level which is in line with the carrying
capacity of our earth.

external ecological costs

external socio-economic costs

“P of Planet” I “P of People”
total eco-costs I
1. ECOECOSTS R~~~ === r=nmecsmnn i s-Eco-costs
addition (no weighting) / / \ } ll l l l
l Eco-costs Eebedots Eco-costs Eco-costs | |
monetary of resource of |
endpoints it carbon L o 3 2
P e : eco-systems| human health{ | |3 2l
T (circular econ.) footprint | B ol (B2
| |§ SRS
. /0NN LT LBl R RS
marginal 8 |18 al B =] [
prevention costs 3= o 21 = o ||| | 2] e
, 25| 5] |2 2l (2] B E] o] 1 BIEIBIE|E
" Sl |5|5] (2 s ol gl (B =] 1B IB] | I&|EIB| Bl
midpoint “lla| 2| 5] |z e gl & |2 3] [B s @ =4 z -
indicators glig|(g]||E] e = al =12 12 2| IS | : el
allgl el 3] |2 L | S| (2] 18] 1] 7] ! [® Al
t Z| |2 =& TP EIR Hk =
characterisation L 8; |
factors T T T m ?& ?ﬁ m ?ﬁ ?ﬁ | TT —[ —l_ T
I 1
Subsanes faelol | pwoa 03'1 emissions of substances to: | [ mihirgand
rare earth| | food | | gas air, water, ground | I Svturng
|

*) plastic soup

total s-eco-costs
?
monetary
end-scores
f
conversion factors
|
subcategory
indicators

T

characterisation
functions

Performance
Reference
Points

Inventory data

eco-costs of equivalent
9.275 €/kg SO, equivalent
5.0 €/kg phosphate equivalent

360.0 €/kg Cu equivalent

acidification
eutrophication
ecotoxicity

human toxicity, cancer 3754 €/kg Benzo(a)pyrene equivalent
human toxicity, non cancer 25500 €/kg Mercury equivalent
summer smog (respiratory diseases) 5.67 €/kg NO,, equivalent

37.1 €/kg fine dust PM2.5

0.123 €/kg CO; equivalent

fine dust

global warming (GWP 100)
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Social LCA

A social life cycle assessment (S-LCA) is a method that can be used to assess the social and sociological
aspects of products, their actual and potential positive as well as negative impacts along the life cycle.

Targeted audience

Workers Cansumer Local |
community

Value chain
actors
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Social LCA

Are you interested in the social benefits
deriving by the use of innovative sustainable
materials for packaging?

@ Not interested

@ Yes, | am interested, however the cost
remains the main factor | consider

@ Yes, | am interested and | would accept
a higher final price of the product using
sustainable packaging
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Which are the main obstacles do you identify? (Rate 1-5
for each option, where 1 is the minimum and 5 is the

maximum)
10,0
G EN: Be: Em:d EmS

.5

5.0

&5

1]

Excessive cost of the innovative material  Difficulties in the Technical barriers EU and nafional regulations

production process with
the use of the innovative
material
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Safe and Sustainable by Design

T

o [ [ [ & [0 XA
[ — :\\ A

Susiainabis Development Goals

T Safe and
SSbD is an approach for developing EEE Absshen Susabiony Sustainable
sustainable chemicals and materials ”"”T;TJ.';E-:”'”“ ~ by Design

with the goal of preventing harm to
. = GREEN CHEMISTRY -J -

human health and the environment = &8~
n o

: Life Cypcle Assessmrent —
B El'llrl-l:!|l|'|'||:.'trl||I BESERE T ﬁ
| ——

P L mksemen
" Gresn Enllnurinu __.:-
S

-

-

Circular :hlrnm
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