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1. General aspects and goal of the study

Company information

FITT, a leading international group founded in ltaly in 1969, is a pioneer in the production and development of highly
innovative solutions for the passage of fluids for domestic, professional and industrial use. FITT exists to improve the
business of its customers by supplying pipes and complete systems in thermoplastic material for the transport of liquid,
gaseous and solid substances, with products at the forefront of technology, design and use. From the headquarter in
Sandrigo (Vicenza), FITT exports to 87 countries, having a total staff of 910 employees, 9 production sites (6 in
ltaly and 3 in other countries), 11 logistics sites worldwide and 5 subsidiaries. In 2019, FITT had a turnover of
233 million euros.

In 2019, FITT embarked on a journey to assess the environmental performance of its products through life cycle
analysis (LCA), obtaining in early 2020 the EPD for FITT Bluforce and FITT Bluforce RJ products
(https://www.environdec.com/Detail/ ?Epd=17991).

Product information

FITT NTS Yellow is a hose suitable for intensive and performance demanding garden irrigation. It has a 6-layer

structure with yellow inner layer, black anti-algae layer, yellow middle layer, NTS textile reinforcement,

transparent outer cover, SKY TECH film with special anti-UV formulation that prevents ageing of the hose and

gives it a special satin finish.

Hose with 2 technological solutions, NTS and SKY TECH, that make it strong and malleable:

e the NTS mesh, unique and original by FITT, offers great malleability, preventing the formation of knots and
twists, guaranteeing a constant flow of water;

e the SKY TECH film increases resistance to cuts and abrasions and makes the hose extremely smooth and
easy to handle, allowing it to glide over all surfaces, even in corners.

It is constructed with materials that meet the increasingly restrictive European regulations: Phthalate-free (<

0.1% w/w) - REACH compliant (no SVHCs) - RoHS compliant - IPA (polycyclic aromatic hydrocarbons) free -

Suitable for food contact according to the European Directive 10/2011 for simulant A.

Study information and goal

This summary report, based on the contents of the technical report “Life Cycle Assessment Study of FITT Force,
FITT IKON and FITT NTS” Rev.3 of 26/01/2021, has as its main purpose the external communication of the
results obtained from the assessment and quantification of the environmental performance of the following
products:

= FITTNTS 5/8”KIT:


https://www.environdec.com/Detail/?Epd=17991
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FITT NTS YELLOW 5/8” 15m KIT;
FITT NTS JEANS 5/8" 15m KIT;
FITT NTS ORANGE 5/8" 15m KIT;
FITT NTS LIME 5/8" 15m KIT;
FITT NTS RED 5/8" 15m KIT;
o FITTNTS GREY 5/8" 15m KIT.

The six configurations analysed for the FITT NTS 5/8" family in KIT version (i.e. including accessories such as
fittings and Spray Gun) differ only in the colour of the hose. The different colours are obtained through the use
of different combinations of granules. The variability, in terms of environmental impact, was found to be less
than 3% in all the impact categories analysed.

= FITTNTS 5/8"
FITT NTS YELLOW 5/8" 15m;
FITT NTS JEANS 5/8" 15m;
FITT NTS ORANGE 5/8" 15m;
FITT NTS LIME 5/8" 15m;
FITT NTS RED 5/8" 15m;

o FITTNTS GREY 5/8" 15m;

The six configurations analysed for the FITT NTS 5/8" family (without accessories such as fittings and Spray
Gun) differ only in the colour of the hose. The variability, in terms of environmental impact, was found to be less
than 3% in all the impact categories analysed.

=  FITT NTS YELLOW 3/4" 15m;

= FITT NTS YELLOW 1/2" 15m KIT.

© O O O O

o O O O O

The baseline study was conducted by the Centre for Environmental Quality Studies (CESQA) of the Department
of Industrial Engineering at the University of Padua between November 2020 and January 2021 and was
subjected to a critical review by SGS Italia S.p.a.

The following standards have been referred to for the conduction of the study and this document:

= |SO 14040:2006/Amd 1:2020 Environmental management - Life cycle assessment - Principles and
framework Amendment 1 (ISO 2020)

= |SO 14044:2006/Amd 2:2020 Environmental management - Life cycle assessment - Requirements and
guidelines Amendment 2 (ISO 2020)

The results presented in this report refer uniquely to the practices and assumptions of the company and as such
have not been calculated to be compared to those of other companies, as differences in methodological choices,
assumptions about data quality and choice of databases may produce non-comparable results. The analysis
conducted has no comparative purpose.
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2. Scope of the study

Functional unit

The functional unit is one metre of hose (and its accessories where applicable) used for one year to conduct
water for the manual irrigation of vegetable gardens, gardens, terraces or other hobby purposes.

Table 1 Key aspects of the functional unit

Question Answer

A hose (and relative accessories if expected in the configuration)

What? used to conduct water for the manual irrigation of vegetable
gardens, gardens, terraces or other hobby purposes
What quantity? One metre (measured under operating conditions)
How? Under operating conditions in line with the product instruction
manual
How long? One year

Table 2 Characteristics of the FITT NTS family products analysed and definition of the reference flow

FITT NTS 5/8” 15m KIT FITT NTS 5/8” 15m FITT NTS FITT NTS
Question Yellow/Jeans/Orange Yellow/Jeans/Orange ~ YELLOW 3/4" YELLOW 1/2"
Lime/Grey/Red Lime/Grey/Red 15m 15m KIT
What 15,00 m 15,00 m 15,00 m 15,00 m
quantity?
30 years 30 years 30 years 30 years
o
Aol (warranty) (warranty) (warranty) (warranty)
Does it
Include YES NO NO YES
fittings and
accessories?
Re?(:jvnce 2.222E-03 pes 2.222E-03 pes 2200E-03pcs 2,222E-03 pes
System boundary

The boundaries of the system include the whole life cycle of the analysed product, according to a “from cradle
to grave” application, with the exception of the use phase. It should be noted that the construction, maintenance
and decommissioning of infrastructures, understood as buildings and machinery, as well as the occupation of
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industrial land have not been considered, as their contribution to the environmental impact relative to the
functional unit is considered to be negligible.

The production process of the Fitt NTS pipe starts with PVC raw materials in granule form produced in the Fara
Vicentino plant. In Sandrigo the extrusion process of the substrate takes place, consisting of a co-extrusion of
the anti-algae inner layer and the intermediate layer, the NTS knitting process and the extrusion of the cover.
Finally, the hose is manually packaged together with the relevant accessories (if required by the configuration).

The following flows/processes were considered in conducting the study:

= Upstream: production process and transport of raw materials used (including accessories), production
process and disposal of the packaging used for their transport, production process of the electricity
purchased from the grid, natural gas supply process;

= Core: production of electricity and cooling energy through the trigeneration plant, air emissions from the
production process, management of the waste generated during production, production and disposal of
auxiliary materials used in production, withdrawal and discharge of water resources, consumption
associated with internal handling and other auxiliary activities;

= Downstream: distribution of the finished product, disposal of the product and its packaging.
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Figure 1 Diagram of the production process for FITT NTS family products
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Cut off criteria

The criterion chosen for the initial inclusion of inputs and outputs is based on the definition of a 1% cut-off level,
both in terms of mass, energy and environmental significance. This means that a process has been neglected
if it is responsible for less than 1% of the total mass, primary energy and impact. However, all processes for
which data are available have been taken into account, even if they contribute less than 1%. Consequently, this
threshold value has been used to avoid collecting unknown data, but not to disregard data that are already
available. This choice is confirmed by similar LCA studies reported in the literature (Humbert et al., 2009).
According to this criterion, for the products of the NTS family, the impacts associated with the production and
procurement of the material "FITT NTS ribbon", whose weight is approximately 1 g per metre of tube (well below
1%), have been excluded. Also, for the NTS family, the impact associated with the PP tape for closing the
secondary packaging is excluded. Here too, the weight is well below the 1% threshold.

Assumptions and limitations

For the conduction of this study, reference was made to primary data, where available. Where access to this
type of data was not possible, datasets from the Ecoinvent v3.5 database (Frischknecht, 2005) were used as
reference.

The following were excluded from this study: the construction, maintenance and decommissioning of
infrastructure, i.e. machinery and buildings, and the occupation of industrial land (if this information was not
already present in the dataset used).

The packaging of incoming raw materials has been modelled precisely for granules and accessories, while the
packaging in which the materials for packaging the finished product arrive at the plant has been omitted. A proxy
dataset was considered for modelling the dyes used in the granule production process. This assumption proved
to be irrelevant in the light of the results of the contribution analysis.

At the Sandrigo plant there is no accurate monitoring of the consumption of the refrigeration system supporting
the trigeneration plant. An efficiency equivalent to the system in use at the Fara Vicentino plant was therefore
considered, for which energy consumption profiles are available. This assumption is based on the technical
characteristics of the two plants, which use the trigeneration plant as the main source and the refrigeration
machine as support. The consumption profiles of the two machines were considered to be similar as the
operating temperatures are comparable. A sensitivity analysis was carried out on the consumption of
refrigeration energy, which showed no significant variations (a 20% increase in consumed refrigeration energy
is associated with a maximum variation of 2%).

General consumption has been modelled on the basis of data for the year 2019. This assumption is considered
valid, as the contribution of this item is always less than 4% and in 2020 there are no changes in the activities
taking place at the plant that would lead to significant changes.

Three of the fourteen types of granules used for the different product codes of the NTS family (namely PVC
Granule SH71 Cop. Green, PVC Granule SH 75 Skin and PVC Granule SH77 Red) are manufactured by an
external supplier. The formulations of these granules are known, while it is assumed that the production process
is similar to the compound production process conducted directly by FITT (this assumption is considered

9
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acceptable as the turbomixing, extrusion and granulation processes contribute less than 5% to the whole life
cycle in the analysed impact categories for the 5/8" KIT configuration). The SH 71 Cop. Green granule is present
in the Lime and Grey colours (less than 2% by weight), the SH 75 granule is present in all the colours analysed
(about 3% by weight) and the SH77 Red granule is only present in the RED colour (53% by weight).

3. Life Cycle Inventory Analysis

Data collection procedures

The information- gathering phase was carried out by preparing a sheet collecting input and output data, in terms
of mass and energy consumption and emissions in the various environmental compartments for the product
analysed.
The data collection sheet was verified and checked by means of mass balance and by reporting any
inconsistencies, which were clarified and resolved.
In the choice of data to be used for the LCA study, priority was given to primary data. In particular, the following
primary data were used:
= The transport of input materials for the production of the analysed products, as well as auxiliary materials
such as accessories and packaging;
= Waste produced during the manufacture of the products analysed (quantity and type) and raw materials
used (quantity and type). In particular, process efficiencies (and the related waste generated) are
inferred from the ratio between finished product and quantity of discarded hose, data collected on a
monthly basis by the company;
= The production process of the starting granules and yarn conducted by the suppliers (material
composition, energy consumption);
= The hose extrusion and knitting process at the Sandrigo plant (mass balance, energy consumption and
emissions).

The following information has been extracted from specific documents (shown below in brackets) and relates to
the products analysed:
= Chemical composition of the raw materials used (bills of materials, technical and safety data sheets,
data from suppliers);
= Weights and composition of accessories and packaging materials (accessories design documents and
bill of materials).

Where no primary data or models were available for the calculation of such data, secondary data obtained
through consultation of internationally recognised databases were used, favouring the use of the most up-to-
date ones where possible. In particular, secondary data concern:
= Vehicle combustion processes: emissions, maintenance, road use, fuel consumption (Ecoinvent version
3.5 data sets)
= Electricity: production processes, distribution network (Ecoinvent 3.5 data sets)
= The productions of the materials used (Ecoinvent 3.5 data sets with the exception of Polyoxymetylene
used for an accessory, which has been characterised using the specific Industry Data 2.0 database).

10
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Product bill of materials

[information is omitted for confidentiality reasons]

Description of the unit processes

[information is omitted for confidentiality reasons]

Allocation principles and procedures

The need to allocate flows in and out of a product system between the system itself and other external systems
maya rise in two cases (Nicholson, et al. 2009) (Toniolo, et al. 2017):
= In the case of simultaneous products, i.e. in the case of production of products and co-products (co-
product allocation);
= Inthe case of subsequent products, i.. in the case of materials entering a recycling process (end of life
allocation/allocation procedure of reuse, recycling, recovery).
In general, almost all industrial processes produce more than one product or recycle waste (Frischknecht 2005).
In order to ensure homogeneity in the application of the allocation procedures within the study, the mass of the
processed material was chosen as the physical criterion. This choice was considered appropriate as it is
considered that the material/energy flows to be allocated (e.g. quantity of waste, packaging materials, energy
consumption for handling) are more influenced by mass than by other physical quantities (volume, length).
In this study, the allocation interpreted as “end of life allocation” was applied for the following flows:
= For the waste streams generated at FITT’s plants and destined for recycling operations, the impacts
associated only with the transport of the waste itself were considered, in line with the end of life allocation
methodology called “cut-off’ or “recycled content” (Toniolo et al., 2017). Similarly, the same principle
was adopted for the characterisation of the finished product stream sent to recycling operations.

Within this study, the procedure of “co-product allocation” (based on mass compared to the total plant
production) was adopted to allocate the following impacts:
= Sandrigo plant. The following plant consumptions have been broken down: electricity consumption for
general services (such as compressors, pumps and offices), water withdrawals and discharges, diesel
consumption, consumption of lubricants, solvents and steel, as well as waste transport and disposal
(such as lubricating oils, absorbent materials, steel).
The allocation procedure was also used for the allocation between thermal and electrical energy of the impacts
resulting from the cogeneration process.

Data quality assessment

The quality level of the study data was calculated using the formula provided by the PEFCR Guidance (European
Commission 2018) which takes into account the weighted average of 4 quality parameters:

11
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e Ter — Technological representativeness: the degree to which the data refer to the technology that is
actually used in the process under consideration.

e Gr - Geographic representativeness: the degree to which the data relate to the actual geographical
location in which the processes take place.

e Tir — Temporal representativeness: the degree to which data relate to a time frame as current as
possible.

e P - Accuracy/Uncertainty: the degree to which data are statistically representative of the processes to
which they relate. This principle is ensured by conducting an uncertainty analysis, which assesses the
influence of statistical variability in the data on the results of the study.

The calculation was applied to all the contributions that make up the life cycle of the three products, which are:
granule, yarn, spray gun, other accessories, primary packaging, other packaging, transport of raw materials,
electrical energy, cooling energy, production waste management, other production’s consumption, distribution,
waste transport and end of life. In accordance with the requirements of PEFCR Guidance v. 6.3, once the most
relevant processes had been identified, a score was assigned to each of them for the four parameters (on a
scale from 1 to 5, where 1 corresponds to maximum representativeness). For the products analysed, the overall
score is 2, which is “good”.

12
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4. Life Cycle Impact Assessment

The impact assessment phase involves the use of the results obtained in the previous inventory analysis phase
to define the potential impacts that the system under investigation may have on the environment. In accordance
with 1ISO 14040 and ISO 14044 Standards, the assessment phase in this study is limited to the mandatory
elements, i.e. the definition of the impact categories, classification and characterisation. It should be noted that,
as required by the Reference Standards for conducting LCA studies, the results of the impact assessment are
relative expressions and do not include considerations of exceedances of thresholds, safety margins or risks.

The results are presented according to the following life cycle phases:

= Raw materials (Granules and Yarn): includes all processes for the production of granules and yarn,
as well as the packaging used for their input transport;

= Raw materials (Accessories): includes all impacts associated with the production of fittings and guns,
as well as the packaging used for their input transport;

= Raw materials (Packaging): includes all impacts associated with the production of the final product
packaging;

= Transport: includes the transport activities of raw materials that take place throughout the life cycle and
the distribution of the finished product;

= Production processes: this category includes all impacts due to the transformations that take place
within the plant, such as energy consumption, waste management, emissions and plant consumption;

= End of life: this category covers the end of life of the product and its accessories and packaging,
including transport operations.

The analysis of the relationships between the inventory analysis and the impact assessment results is addressed
in the analysis of the contributions reported in the interpretation of results section.

Impact Categories

The methodology chosen to assess the potential environmental impacts of the product under study was created
in such a way as to include the impact categories classified as “Core environmental impact indicators” by the
Standard EN 15804 (CEN, 2019). This choice was made in order to ensure consistency between the different
studies that the company has carried out and will carry out in the current year for its other products, some of
which are aimed at obtaining EPDs. The impact categories analysed are those foreseen by the EN15804+A2
Standard and are listed below:
= Depletion of abiotic resources-elements (kg Sb equiv.) and Depletion of abiotic resources-fossil fuels
(MJ). These impact categories concern the protection of human wellbeing, human health and ecosystem
health, and the extraction of minerals and fossil fuels.
= Acidification (mol H* equiv.). This impact category covers acidifying substances that cause a wide range
of impacts on soil, groundwater, surface water, organisms, ecosystems and materials.

13
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Ozone depletion (kg CFC 11 equiv.). This category covers stratospheric 0zone depletion, which can
have harmful effects on human health, animal health, terrestrial and aquatic ecosystems, biochemical
cycles and materials.

Climate change (kg CO> equiv.). Climate change can cause adverse effects on ecosystem health,
human health and material wellbeing. Climate change is linked to greenhouse gas emissions into the
air.

Eutrophication aquatic freshwater (kg PO4*- equiv), Eutrophication aquatic marine (kg N equiv) and
Eutrophication terrestrial (mol N equiv). Eutrophication includes all impacts due to excessive levels of
macronutrients in the environment caused by nutrient emissions to air, water and soil.

Photochemical ozone formation (kg NMVOC eq.). Photochemical ozone formation is the formation of
reactive substances (mainly ozone) that are harmful to human health and ecosystems and can also
damage crops. This problem is also referred to as ‘summer smog’. Winter smog does not fall under this
category.

Water use (m3 world eq. deprived.) This indicator assesses the potential for deprivation of the water
resource, both for humans and ecosystems, based on the assumption that the less water remains
available, the more likely it is that an additional user, be it human or an ecosystem, will be deprived of
it (Boulay et al., 2016).

14



UNIVERSITA
DEGLI STUDI
DI PADOVA

DIPARTIMENTO DI INGEGNERIA INDUSTRIALE

100%

90

S

80

&

Results for FITT NTS 5/8” KIT
I

Climate change Ozone deplefion  Acidification  Eutrophicafion Eutrophicafion Eutrophication Photochemical ADP-mineral  ADP- fossil Water use
aquatic squatic marine  terrestrial  ozone formation  and metals
freshwater

70

&

60%

30

S

40

S

30

&

20

&

10

S

0%

m Raw Materials ™ Accessones ™ Packaging Transport ™ Producton ®End of Life

Figure 3 Graphical Impact Assessment Results for FITT NTS 5/8" KIT

Table 17 Assessment of impacts (related to the functional unit) by life cycle phases for FITT NTS 5/8” KIT

M U Total Ravy Accessories Packaging Transport Production
easurement materials
Climate 2,68E- 7,98E-
change kg CO2 eq ,  100E2  279E-3  B836E-4 267E3  251E-3 3
Ozone 1,10E- 1,46E-
depletion kgCFC11eq ~ o= 965E-9  155E-10  9,58E-11 6,03E-10 312E-10 ",
Addficatin  molHeeq 00 4215 117E5 57666 2695 139E5 e
Eutrophication
aquatic gPeq %27 18E6 5T 4GSET 24067 343E7 0%
freshwater
Eutrophication 3,15E- 8,28E-
aquatic marine kgNeq 5 959E6  204E-6  162E6 815E6  187E 6
Eutrophication 3,01E- 2,65E-
torrastial mol N eq 4 1,01E-4  205E5  145E-5 9,00E-5 4,76E-5 5
Photochemical
oone  (ONIWVOC O35 5aiEs  BaEs  40sE6 24385 5iSES
formation g
ADP - mineral 4,23E- 6,69E-
andmetals  <9SPed o 196E8 117E8  260E-9 667E9 11269 U
wop-fossi o M5 oseEr seE2 102 aeE2 3062 O%T
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Impact Unit of Raw . . . End of
Catedor Measurement Total - Accessories Packaging Transport Production Life
Water use m3 depriv. 2’927 = 2,67E-2 1,23E-3 581E-4  2,74E-4  5,03E-4 4’62 =

The following is an analysis of the variability between the different colours of the configuration analysed. The
different colours are obtained by specific combinations of granules. The starting compounds distinguish
themselves by small differences in the percentages of the four main raw materials: PVC, DOTP, Filler and
Epoxidised Soybean Qil.

Table 18 Analysis of the variability of different colourings of FITT NTS 5/8" KIT

FITTNTS FITTNTS FITTNTS FITTNTS  FITTNTS  FITT NTS
5/8" Yellow 5/8"Grey 5/8"Jeans 5/8"Lime 5/8"Orange 5/8"Red

Unit of

Impact Category Measurement

KIT KIT KIT KIT KIT KIT
Climate change kg CO2 eq 2,68E-2 2,69E-2 2,69E-2 2,69E-2 2,68E-2 269E-2  04%

Ozone depletion kgCFC11eq  1,10E-8 1,13E-8 1,11E-8 1,13E-8 1,10E-8 1,10E-8  2,8%
Acidification mol H+ eq 1,06E-4 1,06E-4 1,06E-4 1,06E-4 1,06E-4 1,07E-4  0,5%

Eutrophicationaquatic -\ p o0 390F.6  320E6  320E-6  320E-6  320E-6  323E-6  03%

freshwater
E“"°phiggtrii‘;2 aquatic o Neq 31565  315E5  316E5  3,16E-5 31565 318E5  0.0%
Eutrophication moiNeq  301E-4  301E4  300E4  301E-4  301E4  303E-4  08%

terrestrial
Photochemical ozone - kgNWVOC 35 830E6  837ES  830E5  83BES  BAZES  06%

ormation eq

ADP -nTei?a(T;al and  \oSheq  423E-8  424E-8  425E-8  424E-8  423E-8  A26E8  07%
ADP - fossil MJ 410E-1  411E-1  400E-1  AMEA  410E1 4091 05%
Water use m3depriv.  207E-2  208E2  207E2  299E-2  207E2  297E2  06%
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Results for FITT NTS 5/8”
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Figure 4 Graphical Impact Assessment Results for FITT NTS 5/8”

Table 19 Assessment of impacts (related to the functional unit) by life cycle phases for FITT NTS 5/8”
Unit of Raw

Impact Category Measurement Total materials Accessories Packaging Transport Production

Climate change kg CO2 eq 2,27E-2  1,00E-2 5,34E-4 242E-3 251E-3  7,26E-3
Ozone depletion kgCFC11eq 1,07E-8  9,65E-9 7,25E-11  547E-10 3,12E-10 1,31E-10
Acidification mol H+ eq 887E-5 4,21E-5 4, 19E-6 2,32E-5 1,39E-5 531E-6

=gl kgPeq  252E-6 158E-6 34267  214E-7T  343E-7  3,66E-8
aquatic freshwater
Eutrophication kgNeq  275E5 O50E-6 12666  7,2266 1,87E6  7,55E6
aquatic marine
E“ttmph'cf““m molNeq  2,64E-4 101E-4  110E-5  7,97E-5 476E-5 2,39E-5
errestrial
Photochemical o \MvOCeq  7,08E5  334E-5  308E-6  216E-5  515E-6  7.61E-6
ozone formation
ADP-mieraland  ygsbeq  289E8 196E8  141E9  619E9  112E9  603E-10
ADP - fossil MJ 344E-1  256E-1  128E-2  367E-2 3022  854E-3
Water use m3depriv.  2.83E-2 2067E-2  440E-4  248E-4 503E-4  4.23E-4

The analysis of the variability between the different colours of the configuration analysed is reported below.
The different colours are obtained by specific combinations of granules. The starting compounds are
distinguished by small differences in the percentages of the four main raw materials: PVC, DOTP, Charge and
Epoxidised Soybean OQil.
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Table 20 Analysis of the variability of different colours of FITT NTS 5/8"

Unit of FITTNTS FITTNTS FITTNTS FITTNTS  FITTNTS FITTNTS Var%
Measurement 5/8" Yellow 5/8" Gre 5/8" Jeans  5/8"Lime 5/8" Orange  5/8"Red Max

Climate change kg CO2 eq 2,27E-2 2,28E-2 2,28E-2 2,28E-2 2,27E-2 2,28E-2  0,5%
Ozone depletion kgCFC11eq  1,07E-8 1,10E-8 1,09E-8 1,10E-8 1,07E-8 107E-8  2,9%

Impact Category

Acidification molH+eq  887E5  888E5  886E5  888E-5  88TE5  891ES  02%
Eutrophication aquatic o o0 25oE6  251E-6  252E-6  251E-6 2526 252E-6  0.2%
freshwater
E“tmphﬁztr'i‘r’]‘; aqualic \ Neq  275E-5 27565 275E-5  275E-5  275E5  278E5  0.2%
Eutrophication molNeq  264E-4  264E-4  263E-4  264E-4  264E-4  266E4  0,1%
terrestrial
Photochemical ozone - kgNMVOC 7 4ee 5 7005 707E5 7,005  708E6  712E5  04%
formation eq
ADP-mineraland  ygsbeq  280E8  290E8  201E8  289E8  280E8  291E8  07%
ADP - fossil MJ 344E-1  346E-1  344E-1  345E-1  344E1  344E41 0,6%
Water use m3depriv.  283E2  284E2  282E2  284E-2 2832 2832  06%
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Results for FITT NTS 3/4" Yellow
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Figure 5 Graphical Impact Assessment Results for FITT NTS 3/4” Yellow

Table 21 Assessment of impacts (related to the functional unit) by life cycle phases for FITT NTS 3/4” Yellow

Unit of Raw , , .
Impact Category Measurement Total materials Accessories Packaging Transport Production
Climate change kgCO2eq  323E2 1422  6,07E4  343E-3  361E-3  1,04E-2
Ozone depletion kg CFC11eq 1,53E-8  1,38E-8 8,31E-11 7,76E-10  449E-10  1,85E-10
Acidification molH+eq  125E-4  599E-5  462E-6  333E5  200E5  7,56E-6
Edtrophicationaquatic o p o 34766 22466 385E7  304ET  AQET 52068
freshwater
E”tmphr'g:tr'i‘r’]'; aquaic \ Neq  390E5  138E5  143E6  103E5  269E6  108ES
Eutrophication molNeq  374E-4  145E4  123E5  114E4  685ES5  34IES
terrestrial
Photochemical ozone  kgNMVOC 4 noc 4 47765 337E6 30885 74166 1,08E5
formation eq
a2 ge'?jga' Gl kgSbeq 4038 2758  158E9 87569  161E9  859E-10
ADP - fossil MJ 487E1  365E4  140E2  520E2 43562 121E2
Water use m3depriv.  407E2  386E2  460E-4 35284  7,25E4  6,09E-4

19



UNIVERSITA
DEGLI STUDI
DI PADOVA

3

DIPARTIMENTO DI INGEGNERIA INDUSTRIALE

Results for FITT NTS 1/2" Yellow KIT
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Figure 6 Graphical Impact Assessment Results for FITT NTS 1/2" KIT

Table 22 Assessment of impacts (related to the functional unit) by life cycle phases for FITT NTS 1/2” KIT

Sl Total Ravy Accessories Packaging Transport Production
Measurement materials

Impact

Climate 2,25E

change kgCO2eq °%° 809E3  279E3  BIE4 223  199E3 65563
Ozone —\ crci1eq B80F  768E9  155E10  OSGE-11  SO0E0  248E-10  1.22E-10
depletion 9

Acidification mol H+ eq 8’9§E' 3,39E-5 1,17E-5 5,76E-6 2,22E-5 1,11E-5 4,89E-6
Eutrophication 2 81E-

aquatic kgPeq  “3T 129E6  5SET  4GS5E7  199ET  273ET  3MES
freshwater

Eutrophication 0\ o0 2638 soip  204ES 16256 675E6  148E6  678E6
aquatic marine S

Eutrophication —— iNeq 297 giE5  208E5  145B5  TA6ES  378E5 22065
terrestrial 4

Photochemical

ozone kg NQAVOC PO ae7ES  BME6  405E6  20E6  409E6  TO3EG
formation g

ADP - mineral 3,74E-

i e kg Sbeg 5 161E8  117E8  260E9  554E9  886EA0  554E0
ADP - fossil M SME- o05E4  B47TE2  190E2  337E2  240E2  797E-3
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Impact Unit of Total Raw
Categor Measurement EICIES

2,328E- 2,09E-2 1,23E-3 5,81E-4 2,27E-4 4,00E-4  377E4

Accessories Packaging Transport Production

Water use m3 depriv.

5. Life Cycle Interpretation

In relation to what is defined in the reference standards (ISO 20063, b) the life cycle interpretation phase consists
of analysing the results of the inventory analysis (LCI) and impact assessment (LCIA), including several
elements:

= dentification of the significant factors;

= evaluation;

= conclusions, limitations, recommendations.
It is important to note that the LCIA results are based on a relative approach and refer to potential environmental
impacts.
The study was carried out in order to identify the operations and specific activities with the greatest environmental
impact for the product system studied.
As required by the reference standards (ISO, 2006a,b), it should be pointed out that in relation to the objective
of the study, the unit chosen proved to be appropriate for the system studied, since it made it possible to identify
the operations and specific activities with the greatest environmental impact for the product system studied. The
criteria defined for the evaluation of data quality were consistently met. In the light of these considerations, the
different elements of the interpretation phase are analysed below.

Contribution analysis

In order to facilitate the interpretation of the results obtained, a detailed analysis of the potential environmental
impacts is given below, in order to identify the most relevant processes/materials.

Table 23 Analysis of relevant contributions for FITT NTS 5/8" KIT

Contribution

Water use

%
n
2
1
o
o
<

Acidification
Eutrophication
aquatic freshwater
Eutrophication
aquatic marine
Eutrophication
terrestrial
Photochemical
ozone formation

Climate change
Ozone depletion
ADP - mineral and

Granule
Yarn 27% 04% 33% 64% 19% 22% 26% 62% 40% 16%
Dyes 00% 00% 00% 00% 00% 00% 00% 00% 00% 0,0%
Spray Gun 78% 12% 82% 133% 48% 51% 75% 255% 96% 3,3%
Other Accessories 26% 02% 27% 39% 16% 1,7% 26% 22% 3,7% 09%
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Contribution

Climate change
Ozone depletion
Acidification
Eutrophication
aquatic freshwater
Eutrophication
aquatic marine
Eutrophication
terrestrial
Photochemical
ozone formation
ADP - fossil
Water use

ADP - mineral and

Primary Packaging 20% 05% 24% 7,0% 30% 25% 22% 20% 23% 0,5%

Other Packaging 11% 04% 30% 74% 22% 24% 27% 41% 24% 15%
Raw Material Transport 59% 31% 184% 55% 16,8% 195% 188% 7,9% 58% 0,6%
Electricity 62% 21% 119% 95% 43% 141% 43% 07% 59% 05%

Refrigeration Energy 23% 06% 10% 07% 13% 15% 15% 16% 12% 0,0%
Waste Management 07% 01% 02% 02% 03% 02% 02% 02% 01% 11%

Production
OtheFr,CO”S‘%mpt'O” 01% 00% 01% 02% 01% 01% 01% 01% 0,1% 0,0%
roduction
Distribution 43% 25% T5% 29% 97% 112% 11,0% 82% 44% 04%
Waste Transport 00% 00% 00% 00% 00% 00% 00% 00% 00% 0,0%
End of Life 298%] 13% 56% 13% 1268%) 88% 101% 16% 23% 1.6%

Table 24 Analysis of relevant contributions for FITT NTS 5/8”

c o) — 2
£ 8 § B BEE BE S§E B2 5
Contribution ® S g =L =EF = o5 =f 5
© < S So o8 ot S o EE ©
E = & =w =4 =2 =5 4 =

o S Ll % g W o N 9(

Granule

Yarn 32% 04% 4,0% 82% 22% 25% 30% 91% 47% 1,7%
Dyes 00% 00% 00% 00% 00% 00% 00% 00% 0,0% 0,0%
Spray Gun 00% 00% 00% 00% 00% 00% 00% 00% 0,0% 0,0%

Other Accessories 00% 00% 00% 00% 00% 00% 00% 00% 00% 0,0%
Primary Packaging 20% 04% 24% 73% 28% 23% 22% 24% 24% 04%

Other Packaging 04% 03% 23% 63% 18% 19% 22% 25% 1,3% 1,1%
Raw Material Transport  6,4% 29% 188% 64% 171% 19,7% 19,7% 11,1% 6,3% 0,5%
Electricity 73% 22% 142% 122% 49% 16,1% 51% 11% 71% 0,6%

Refrigeration Energy 27% 0,7% 12% 09% 14% 1,7% 18% 24% 15% 0,0%
Waste Management 09% 01% 02% 03% 03% 02% 02% 02% 01% 1,2%

Production
OtheFr,C°”S‘!mp“°” 0% 00% 01% 02% 01% 01% 01% 01% 01% 0,0%
roduction
Distribution 46% 23% 81% 33% 100% 115% 11,7% 10,7% 47% 0,4%
Waste Transport 00% 00% 00% 00% 00% 00% 00% 00% 00% 0,0%
End of Life 31,9% 12% 6,0% 15% [215% 91% 108% 21% 25% 15%

22



UNIVERSITA
DEGLI STUDI
DI PADOVA

3

DIPARTIMENTO DI INGEGNERIA INDUSTRIALE

Table 25 Analysis of relevant contributions for FITT NTS 3/4"

Contribution

Eutrophication
aquatic freshwater
Eutrophication
aquatic marine
Eutrophication
terrestrial
ozone formation
Water use

‘D
172}
L2
o
o
<C

Climate change
Ozone depletion
Acidification
Photochemical
ADP - mineral and

Granule
Yarn 26% 03% 33% 69% 18% 21% 25% 76% 39% 14%
Dyes 00% 00% 00% 00% 00% 00% 00% 00% 0,0% 0,0%
Spray Gun 00% 00% 00% 00% 00% 00% 00% 00% 0,0% 0,0%
Other Accessories 00% 00% 00% 0,0% 00% 00% 00% 00% 0,0% 0,0%
Primary Packaging 16% 03% 20% 65% 24% 20% 18% 21% 19% 04%

Other Packaging 02% 02% 17% 46% 13% 13% 16% 18% 09% 0.8%
Raw Material Transport ~ 6,4% 29% 192% 6,7% 17,3% 20,0% 20,0% 11,3% 6,4% 0,5%
Electricity 74% 22% 145% 12,7% 50% 163% 52% 11% 72% 0,6%

Refrigeration Energy 28% 0,7% 12% 10% 15% 1,7% 19% 25% 15% 0,0%
Waste Management 09% 01% 02% 03% 03% 02% 02% 02% 01% 1,2%

Production
OtheFr,C°”S‘fmp“°” 01% 00% 01% 02% 01% 01% 01% 01% 01% 0,0%
roduction
Distribution 46% 22% 80% 34% 99% 114% 116% 108% 46% 04%
Waste Transport 00% 00% 00% 00% 00% 00% 00% 00% 00% 0,0%
End of Life 322% 12% 60% 15% [27,8% 91% 10,8% 21% 25% 1,5%

Table 26 Analysis of relevant contributions for FITT NTS 1/2" KIT

P e

$ & . 58 s s T®E S
Contribution > S g =l =25 =5 5@ = o
® ) =) o oK o= S o S ©
= = (5} s 5353 58 o c ! =

s & < S22 I 2 &8 &

o (@) g o 2

Granule

Yarn 32% 05% 4,0% 73% 23% 26% 30% 70% 47% 20%
Dyes 00% 00% 00% 00% 00% 00% 00% 00% 00% 0,0%
Spray Gun 93% 15% 98% 152% 58% 6,1% 89% 289% 115% 4,1%

Other Accessories 31% 03% 32% 45% 19% 21% 3,1% 24% 44% 1,1%
Primary Packaging 24% 06% 29% 80% 36% 29% 26% 23% 27% 06%

Other Packaging 14% 05% 36% 85% 26% 29% 32% 47% 28% 18%
Raw Material Transport 58% 32% 179% 52% 16,5% 192% 183% 7,3% 57% 0,6%
Electricity 59% 21% 112% 87% 41% 134% 41% 07% 56% 0,5%

Refrigeration Energy 22% 06% 09% 07% 12% 14% 15% 15% 12% 0,0%

WaStha”ageme”t 07% 01% 01% 02% 02% 01% 01% 01% 01% 1.1%
roduction

Other Consumption 4 10/ 009%  01% 02% 01% 01% 01% 01% 01% 0,0%
Production
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Distribution 44% 2,6% 15% 28% 98% 114% 110% 7,8% 44% 04%

Waste Transport 00% 00% 00% 00% 00% 00% 00% 00% 0,0% 0,0%
End of Life 291% 14% 55% 12% [258% 8:8% 100% 15% 23% 1,6%
Sensitivity Analysis

In order to consolidate the results and conclusions of the LCA study, three sensitivity analyses were carried out:
1. Evaluation of the effect on the final results of a 20% increase in cooling energy consumption;
2. Inthe base case it is assumed that all withdrawn water is discharged, while in the alternative case 20%
evaporation is assumed;
3. Inthe base case EURO 3 vehicles are used for the distribution of the finished product, in this sensitivity
analysis they are replaced by EURO 4 vehicles.

The results obtained show that the assumptions made do not affect the goodness of the results obtained, with
variations always lower (in absolute terms) than 4,5%.

Uncertainty Analysis

This analysis was conducted in order to identify the level of uncertainty related to the data used on the final
results of the study. This analysis was conducted using the Monte Carlo method. The results obtained
demonstrate a good reliability of the data used, with Coefficients of Variation (CVs) below 11% in all impact
categories, with the exception of the categories ADP — mineral and metals (between 25% and 34%),
Eutrophication aquatic freshwater (between 38% and 45%) and Water Scarcity (due to the high uncertainty of
the applied method).
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6. Conclusions

FITT has decided to use the LCA (Life Cycle Assessment) methodology according to the international standards
ISO 14040 and ISO 14044 to assess the potential environmental impacts associated with 4 product codes,
belonging to the FITT NTS family of garden hoses.

The objective of the study is to provide results that can support the company in identifying the main sources of
impact, as well as support the external communication of the results themselves, once the critical review has
been carried out by an independent third party.

For the inventory analysis, company-specific data referring to the Sandrigo and Fara Vicentino plant were
collected. Where primary data were not available, the Ecoinvent v.3.5 database was used.

In order to guarantee the robustness of the study, the data (energy consumption and process yield) of the
production lines involved in similar products and considered as representative were taken as reference. It should
be noted, however, that the characteristics of the hoses such as: types of granule and yarn, characteristics of
the accessories and packaging are specific to the products under study. The specific data such as energy
consumption and yield of the processes of the specific lines refer to the period January - September 2020. For
general plant data (e.g. energy mix, efficiency of the cogeneration system, auxiliary energy consumption)
reference was made to the last calendar year for which overall data is available (2019). Product characteristics
were defined on the basis of the 2020 BOMs.

The results of the study show that, for the products studied, the impacts derive mainly from the production
processes of the raw materials, and to a lesser extent from the energy consumption of the production processes
and the transport processes of the raw materials and the finished product.

The sensitivity analyses carried out allowed us to verify that the assumptions adopted in the modelling phase do
not have significant repercussions on the final results.

The uncertainty analysis carried out using the Monte Carlo method made it possible to identify the categories
for which the results are most uncertain and which require greater caution in their use and interpretation. These
data, although characterised by their uncertainty, can be considered valid for the achievement of the objectives
set by the company.

It should be noted that the results of the study assume a relative value, are valid in relation to the assumptions
made and the choice of the system and are not intended for comparative purposes.
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