[ ] t Sustainab”ity info@vestaconsulting.It Bebry g. 1, LT-08117 Vilnius
\ e S a consulting

www.vestaconsulting.lt +370 614 27772

INTUMESCENT PAINTS FOR FIRE PROTECTION OF WOOD AND STEEL

Protega Steell001, Protega Steel 1002, Protega Novatherm 2FR, Protega
Novatherm 4FR, Protega Wood S, Protega Ecomastic 5FR, Protega Topcoat W

PROTEGA, AB

LIFE-CYCLE
ASSESSMENT
BACKGROUND R

IN ACCORDANCE WITH EN 15804:2012+A2:2019 & ISO 14025

2021 © Vesta Consulting



\.e Sta sustaina_abl'l'lty info@vestaconsulting.It
consulting

www.vestaconsulting.lt

TABLE OF CONTENT

1. Introduction/general aspects

+370 614 27772

Bebry g. 1, LT-08117 Vilnius

11 Terms used in the report

12 Commissioner and practitioner of LCA study and date

1.3 Statement of assessment standards

14 Reasons for performing the LCA

1.5 Intended application and target audience

2. Scope of the EPD project

2.1 Functional unit and declared unit

2.2 Description of the product and technical parameters

W N N NN NN o

2.3 System boundaries

o

2.3.1 System boundaries

o

2.3.2 Technical flowchart

—_
N

2.3.3 Scenarios for analyses beyond cradle to gate

—_
N

2.3.4 Assumptions about electricity consumption and other relevant background data

2.3.5 Cut-off criteria for initial inclusion of inputs and output

—_
o M

2.3.6 Data quality requirements

—_
(0}

3. Life cycle inventory analysis

—_
~

3.1 Data collection procedures

—_
~

3.2 Validation of data

—_
~

3.2.1 Procedures for collection process specific data

—_
~

3.2.2 Criteria for choosing the generic data

—_
~

3.2.3 Treatment of missing data

—_
(0]

3.3 Allocation principles and procedures

—_
(0]

3.3.1 Documentation and justification of allocation procedures

4. Life cycle assessment

—_
(0]

4.1 LCA procedures, calculations and results of the study

5. Life cycle interpretation

N N
R O O

6. References

I
©

Standards and PCR’S

I
©

Data references:

N
©

ANNEX 1: Data tables for unit processes

2 EPD background report

¢/’ PROTEGA

&)
(@)



\.e Sta sustainabl'l'lty info@vestaconsulting.It Bebry g. 1, LT-08117 Vilnius
consulting

www.vestaconsulting.lt +370 614 27772

Sectionl. Quantitative and Qualitative Descriptions of Unit Processes Necessary to Model Life Cycle

Stages of Declared Unit 50
Section.]l. Production Of raw Material (A1) eceeeeeeesesesssssssssssssssssssssssssesssssssssssssssssssssssssssssssssesssssssssssssnes 50
Section1.2. Mass and energy flows of manufacturing Process (A3) ... eeenmeeeeseseeesssesseesssessessens 52

Section1.3. Transportation distance of input and output material flows of the whole life cycle (A2.

S OSSO 53
Section1.5. Construction-iNStallation PrOCESS. ... sss st ss s sss s ss st 54
SECHIONT.B. USE STAGE c.uueeeeeeetseeeereesise s eeessessse st esssesss s b s s8R 8RR 55
Section1.6. End-of-life and end-of-waste material floOWS (CT1-C4) ... esesssssssanes 55
ANNEX 2: SOURCES OF DATA FOR THE LCA 56
ANNEX 3: SCREENSHOTS OF DATA INPUT 60
ANNEX 4: CERTIFICATE OF GREEN ELECTRICITY 88
¢ PROTEGA

3 EPD background report



\.e Sta sustainabl'l'lty info@vestaconsulting.It Bebry g. 1, LT-08117 Vilnius
consulting

www.vestaconsulting.lt +370 614 27772
LIST OF TABLES

Table 1. Dry CONTENT Of PrOTUCTS ... ceceerceereecetresesssseessesess s s sssssssssss s ss st s s ss s s ss s 7
Table 2. Components Of StUAIEA PrOAUCT ...t sessssssesess s ssss st ss s s ssssssssssas 9
Table 3. ProdUCt SPECITICATIONS ...t eeeeesseseeess e eeesseeseesss e essss s esssss e ess s s s e s R R RS e et 9
Table 4. TranSPOIT PArGMETEIS ...t essses s sess s ss s £s s8R Ra bbb 13
Table 5. Electricity production distribution by nuclear, hydro and wind SOUIrCes.......cneneeenneennens 14
Table 8. ENErgy €miSSION fACTOIS ...t ssssssssssssssssssssssssssssssssssssssssssssss s s sass s sssessssssssssssssssssssssssssssnns 14
Table 7. List Of EXCIUAEU PrOCESSES. . rireerinsesssssssses s ssssesssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssessssssessssns 16
Table 8. Data qUAlity INFOrMATION ...ttt sss s ss s ss s s s s s s s s s snas 16
TabIE 9. GIrOUP Of PAINTS ittt ss s sss s s s s s sss s s Rs s 50
Table 10. Mass floWS Of raW MAtEIIAIS ... eeeeeeeessseeeeessseeeesss st ssssss s ssss s sssss st ss s sssss 50
Table 11. DatapOiNts SEIECTION ..ttt s s st e et s st 51
Table 12. Average packing material consumption. 2020 ... sse s sssssssssseens 52
Table 13. Generated waste during MaNUFACTUNNG ...t sesseeess s esssesess s sssasessssssssses 52
Table 14. Transportation to construction site (all 2020 data)....creerenreneennenreeseeeeesee e 53
Table 15. Transportation to construction site for declared UNit......ceieeeesseesseseesesesseesessesssssseeens 53

¢ PROTEGA

4  EPD background report



\.e Sta sustainabl'l'lty info@vestaconsulting.It Bebry g. 1, LT-08117 Vilnius
consulting

www.vestaconsulting.lt +370 614 27772

LIST OF FIGURES

FIQUIre 1. INTUMESCENT PAINTS ..ottt bbb et 8

Figure 2. Types of EPD with respect to life cycle stages covered and modules for the assessment

Figure 3. Total GWP emissions for studied products (Group 1) according to Life-cycle stages...... 41
Figure 4. Total GWP emissions for studied products (Group 1) according to classifications............. 42
Figure 5. Total GWP emissions for studied products (Group 2) according to Life-cycle stages....43
Figure 6. Total GWP emissions for studied products (Group 2) according to classifications............ 44
Figure 7. Total GWP emissions for studied products (Group 3) according to Life-cycle stages....45
Figure 8. Total GWP emissions for studied products (Group 3) according to classifications........... 46
Figure 9. Total GWP emissions for studied products (Group 4) according to Life-cycle stages....47

Figure 10. Total GWP emissions for studied products (Group 4) according to classifications.......... 48

¢/’ PROTEGA

5 EPD background report



\.e Sta sustainabl'l'lty info@vestaconsulting.It Bebry g. 1, LT-08117 Vilnius
consulting

www.vestaconsulting.lt +370 614 27772

1. INTRODUCTION/GENERAL ASPECTS

1.1  Terms used in the report

Manufacturer Protega, AB

Fire sealing systems for penetrations with cables, pipes and ventilation ducts:

e Protega Steel1001

e Protega Steel 1002

Products e Protega Novatherm 2FR
e Protega Novatherm 4FR
e Protega Wood S
e Protega Ecomastic 5FR

e Protega Topcoat W

Production site  ygrkstadsgatan 6B, SE-231 66, Trelleborg, Sweden

PCR PCR - Construction products 2019:14, version 1.1
Standards EN 15804:2012+A2:2019 & ISO 14025

Declared unit 1kg of product

Data Period 2020

General information

The purpose of this study was to examine the environmental impacts of Products manufactured by

Manufacturer and prepare environmental product declarations (EPD) according to PCR.

This report has been prepared in 27.01.2022.

1.2 Commissioner and practitioner of LCA study and date

Commissioner of the LCA study: The assessment was ordered by Manufacturer

External practitioner of the LCA study: The assessment has been conducted by Silvija Serapinaite,

Vesta Consulting, UAB.

External verifier: The report was checked and verified by Vladimir Koc¢i, LCA Studio

¢ PROTEGA
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1.3 Statement of assessment standards

The assessment and the resulting EPDs have been prepared according to the requirements of
standards EN 15804:2012+A2:2019, ISO 14040:2006, ISO 14025:2010 and PCR.

1.4 Reasons for performing the LCA

The goal of the study has been to provide necessary data and documentation to produce an EPD
according to the requirements of EN 15804:2012+A2:2019 and PCR, and to gain insight into the

environmental impacts related to Products.

1.5 Intended application and target audience.
The results of this study will be published in an environmental product declaration for Products. The

study does not support comparative assertions intended to be disclosed to the public.

Target audiences of the study are customers and other parties with an interest in the environmental
impacts of the studied products. The EPD are used in both business-to-business (B2B) and business-

to-consumer (B2C) communication.

2.SCOPE OF THE EPD PROJECT

2.1 Functional unit and declared unit

The declared unit of the study is 1kg of intumescent paints for fire protection of wood and steel
supplied to the client. Scope of the EPDs is cradle to gate with options, modules C1-C4 and module
D.

Table 1. Dry content of products

NAME DRY CONTENT COEFFICIENT TO
CALCULATE 1 KG OF DRY
PRODUCT

Protega Steel 1001 68% 0.68
Protega Steel 1002 67% 0.67
Protega Wood-S 70% 0.70
Protega Novatherm 2FR 70% 0.70
Protega Novatherm 4FR, 64% 0.64

Protega Novatherm 4FRe

¢ PROTEGA
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Protega Ecomastic 5FR 74% 0.74
Protega Topcoat W 53% 0.63

2.2 Description of the product and technical parameters

These products are described as intumescent paints and they are optimized for different fire
scenarios in both loadbearing structures and surface reaction to fire protection. The paints are used
indoor in systems of structural steel or wood works and as well for surface treatment of wood.
Products are white, waterborne, intumescent paint optimized for 30 to 120 minutes fire protection. As
surface protection the product reaches Euroclass Bs1, dO on a wooden based surface. In the event of
a fire, the paint is transformed into a thick, porous foam layer that delays the flow of heat to the

treated structure.

Figure 1. Intumescent paints

PREMIUM PROTECTION
SUAULIEIRE PREMIUM QUALITY FIRE PROTECTION

PROTEGA _/ PROTEGA
WOOD-S$

Fire retardant paint
for wall & ceilin:

PROTEGA PROTEGA

PREMIUM QUALITY FIRE PROTECTION
PREMIUM QUALITY FIRE PROTECTION

PROTEGA PROTEGA
NOVATHERM 2FR STEEL 1001

. . n
Fire retardant paint
b b

ROTEGA A PROTEGA

Intumescent paint has CE marking or local type approval and represents that products comply with
the EU's New Approach or local Directives. Our products are manufactured in compliance with
European Assessment Document (EAD) which specifies all requirements for factory made

intumescent paint:

¢/’ PROTEGA
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e FEuropean Assessment Document (EAD) EAD 350402-00-1106 “Reactive coatings for fire

protection of steel elements”
e ETAG 028 edition June 2012 used as EAD
e EN 13501

Company is ISO certified with certification for both ISO 9001:2015 (Quality Standard) and ISO
14001:2015 (Environmental Standard).

Protega Steel 1001, Steel 1002, Protega Wood-S, Protega Novatherm 1FR, Protega Novatherm 2FR,
Protega Novatherm 4FR, Protega Novatherm 4FRe, Protega Ecomastic 5FR and Protega Topcoat W
do not contain any hazardous substances exceeding the limit values in accordance with the /REACH

Directive, Annex XVII/ and the /ECHA candidate list/ of substances of very high concern.
Components of the studied products are presented in the table below.

Table 2. Components of studied product

MATERIALS VALUE UNIT

Polymer dispersion -50% 15-60 % [m/m]
Pigment TiO2 2-15 % [m/m]
Ammonium polyphosphate 15-30 % [m/m]
Melamine 5-15 % [m/m]
Cyanoguanidin 15-25 % [m/m]
Polyol 5-30 % [m/m]

Filler 1-50 % [m/m]
Dispersing agents <1 % [m/m]
Thixotropic agents <1 % [m/m]
Defoamers <1 % [m/m]
Coalescent <3 % [m/m]

Water 1,6-20 % [m/m]

Specifications of the studied products are presented in the table below.

Table 3. Product specifications

MATERIALS VALUE UNIT

Density 1300-1400 kg/m3

¢ PROTEGA
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Solids content 66 -72 %
pH value 7,7-87 log10(aH+)
Fire resistance /EN1366-3, 4/,/EN13501-2/ R15-120 min
Durability /EAD 350454-00-1104/, /EAD 350141-00-1106/ Euroclass Bs1, dO

Intumescent paint is used in areas where the loadbearing structure needs to be protected to reach a
requested fire resistance. Typical applications can be long-span buildings like malls, stadiums, storage
and stores. The solution for surface protection is frequently used in escape routes and in crowded

spaces like theatres, cinema or concert halls.

2.3 System boundaries

2.3.1 System boundaries

The type of scope of this study is cradle to gate with options, modules C1-C4 and module D. The
study covers impacts of raw materials’ production, their transportation to the production plant,
manufacturing process, transportation of the products to the installation site, end-of-life stage, and
resource recovery stage. Installation process and use stage are not covered by the study. Stages

included in the study are marked in figure bellow.

¢ PROTEGA
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Figure 2. Types of EPD with respect to life cycle stages covered and modules for the assessment
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The environmental impacts of raw material supply include emissions generated when raw materials

are taken from nature, transported to industrial units for processing and processed, along with waste
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handling from various production processes. All major upstream processes are taken into
consideration, including infrastructure. Loss of raw material and energy transmission losses are also
considered. This stage includes all raw materials which end up in the final products as well as
materials used in production but not included in the final products such as packaging materials and

other ancillary materials.
A2 transportation

The considered transportation impacts include exhaust emissions resulting from transportation of raw
materials from suppliers to manufacturing facilities as well as the environmental impacts of production
of the diesel used. The manufacturing, maintenance, and disposal of the vehicles as well as tyre and
road wear during transportation have also been included. The transportation distances and methods

were provided by Manufacturer.
A3 manufacturing

The environmental impacts considered for the production stage cover the materials and energy used
in production but not included in the final products. The study considers also the losses occurring

during the manufacturing processes. Also, the transmission losses of energy have been included.

2.3.2 Technical flowchart

The product is approximately 1/3 water; the remaining 2/3 comprises of binder, filler and additives
that aid performance. Protega paints are manufactured using dispersing units. All raw materials are
checked and the quantity for a batch is weighed. Then all raw materials are mixed with water in the
dispersing unit. After and during the batch preparation is an internal quality control carried out. The
control includes technical quality characteristics relating to paint and fire protection requirements.
The internal control is supervised by external monitoring together with third party testing of some

products. All these tests are made with well documented intervals.

2.3.3 Scenarios for analyses beyond cradle to gate
Scenarios included in the LCA base on realistic scenarios which are currently in use and are
representative for one of the most likely scenario alternatives.

Ad Transportation to construction site

Transportation impacts occurred from final products delivery to construction site (A4) cover fuel
direct exhaust emissions, environmental impacts of fuel production, as well as related infrastructure

emissions. According to producer transportation doesn’t cause losses as product are packaged

¢ PROTEGA
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properly. Transport is calculated based on data form manufacturer and a scenario with the

parameters described in the following table.

Table 4. Transport parameters

EURO 5 truck with a trailer with an average load of >32t and

Vehicle type used for transport container ship

100 % of production:
Distance
Truck - 573 km.
Capacity utilization 56 % of the capacity in volume (truck)

A5 Assembly into the building

The product can be applied using brushes, rollers or sprays. Details concerning surface pre-
treatment, application requirements and drying behaviour can be seen in the current technical

information sheet (see www.protega.se).
B1-B7 Use stage
Repair/damage

Damages or repairs should be treated in the same way as new application with the paints together
with eventual top coat using the quantities described in TDS and/or certificate. These changes are

not taking into account.
End of life

End of life stage includes deconstruction (C1), transport to waste processing (C2), waste processing

for reuse, recovery and/or recycling (C3) and disposal (C4).

The impact of building demolition has been considered negligible compared to other impacts of a
building's life cycle. Dried paint films are currently not recycled. Therefore, recycling is not considered.
The dried paint film is treated together with the substrate according as construction materials. The
subcategory indoor wood and outdoor wood have an energy content and are assumed to be
incinerated with energy recovery. The subcategory indoor wall and outdoor wall have a mineral

substrate and thus no energy content and are assumed to be landfilled.

All of the end-of-life product is assumed to be sent to the closest facilities such as recycling and
landfill. Transportation distance to the closest disposal area is estimated as 50 km and the

transportation method is lorry which is the most common.

¢ PROTEGA
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Landfill has been assumed as end-of-life scenario.
D benefits of recycling

Module D calculates the potential environmental benefits of the recycling or reuse of materials. This

product has not considerable benefits due to recycling or/and reuse.

2.3.4 Assumptions about electricity consumption and other relevant background data

The impacts of electricity have been modelled based on Ecoinvent 3.6. PROTEGA, AB buys electricity
which is combined from nuclear, hydro and wind/solar electricity. Electricity data was modelled
according Sweden electricity production distributed by nuclear (boiling and pressure water reactor),

hydro, wind/solar sources. Please find certificate of electricity guarantee of origin in ANNEX 4.

Table 5. Electricity production distribution by nuclear, hydro and wind sources

TYPE OF ENERGY RESOURCE AMOUNT IN %

Hydro 54.5
Nuclear (boiling water reactor) 29.11
Nuclear (pressure water reactor) 13.69
Wind 2.7
Total 100.00

The impacts of heat production (from natural gas) and fuel usage have been modelled based on

Ecoinvent 3.6. The resulting impact factor used in the calculation is presented in the table below.

Table 6. Energy emission factors

OBJECT GWP VALUE DATA QUALITY

This dataset represents the production of high
voltage electricity at a grid-connected nuclear

Electricity production, boiling water reactor (BWR) in Sweden in 2012.

nuclear (boiling water

reactor) data Sty and 0.0122 kg CO?e/kWh Data of this CH dataset are scaled with a factor
uall

co? emissionq kgy co? derived from the comparison of the efficiencies of

eq./kWh Swiss BWR and those valid for this dataset in order

to account for a higher or lower fuel input for the
production of 1kWh, respectively.

Electricity production, 5 13 kg CO% / kWh This dataset r.e|.oresents thle production of high
nuclear (pressure water voltage electricity at a grid-connected nuclear
reactor) data quality and pressure water reactor (PWR) in Sweden in 2012.

¢) PROTEGA
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OBJECT GWP VALUE
CO? emission kg CO?
eq./kWh
Electricity production

(hydro, run-of-river) data 0.0039 kg CO%e/kWh

quality and CO? emission
kg CO? eq./kWh

Electricity production
(wind) data quality and CO?
emission kg CO? eq./kWh

0.025 kg CO%e/kWh

Heat production, natural

gas, at industrial furnace

>100kw data quality and 0.0687 kg CO?%e/MJ
CO? emission kg CO?

eq./kg

info@vestaconsulting.lt

www.vestaconsulting.lt

Bebry g. 1, LT-08117 Vilnius
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DATA QUALITY

This dataset represents the production of 1kWh of
electricity in a run-of-river power plant unit in
Sweden in 2012. Run-of-river power plants are
hydro power plants without reservoirs. Depending
on the net head of the power plant, high-pressure,
medium-pressure and low-pressure systems can
be distinguished. Low-pressure power plants
including river power stations and canal power
plants are very common; therefore, these two
types of run-of-river power stations are covered in
the dataset. To some extent, high-pressure as well
as medium-pressure run-of-river systems can be
considered as reservoir power stations, e.g. as unit
in plant groups that are dominated by storage
power plants, but also include alpine run power
stations.

This dataset represents the production of high
voltage electricity at onshore grid-connected wind
power plants with a capacity of more than 3MW
(BMW excluded) in in Sweden in 2012. It includes
operation and maintenance expenditures as well
as infrastructure inputs. Wind load hours have
been adapted to local conditions (see
parameters). At the moment, the class of onshore
>3MW wind turbines is approximated with a 4.5 MW
onshore wind turbine consisting of the
infrastructure datasets for the wind turbine
construction and the network connection
construction.

The environmental impacts of the heat production
are based on Ecoinvent 3.6 database. The module
includes fuel input from high pressure (RER)
network, infrastructure (boiler), emissions to air,
and electricity needed for operation.

2.3.5 Cut-off criteria for initial inclusion of inputs and output

The study does not exclude any modules or processes which are stated mandatory in the EN

15804:2012+A2:2019 and PCR. The study does not exclude any hazardous materials or substances.

The study includes all major raw material and energy consumption. Processes excluded from the

assessment and the related cut-off criteria are provided in table below.

15 EPD background report
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Table 7. List of excluded processes

PROCESS EXCLUDED

FROM STUDY

info@vestaconsulting.lt

www.vestaconsulting.lt

CUT-OFF CRITERIA

Bebry g. 1, LT-08117 Vilnius

+370 614 27772

QUANTIFIED CONTRIBUTION
FROM PROCESS

Not relevant. In normal use

scenario, it is assumed that

Used stage (B1-B7)

there is no maintenance (B2),

repair (B3}, replacement (B4)
and refurbishment (B5) needed.

2.3.6 Data quality requirements

Data quality meets requirements stated in PCR. Table below include information of data quality of this

work.

Table 8. Data quality information

TYPE OF DATA A1-A3

Specific annual
data from year
2020 collected
from Manufacturer

Inventory data

Generic and
specific data for
Sweden, Europe or
World
(supplementary
materials) not older
than 5 years

Environmental
data

16 EPD background report

A4

Average from
annual data from
year 2020
collected from
Manufacturer

Generic data for
Sweden, Europe or
World not older
than 5 years

C1-C4

Scenario base on
Manufacturer
information, generic
data

Generic data for
Sweden, Europe or
World not older
than 5 years

Scenario base on
Manufacturer
information,
generic data

Generic data for
Sweden, Europe
or World not older
than 5 years

¢ PROTEGA
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3.LIFE CYCLE INVENTORY ANALYSIS

3.1 Data collection procedures

Inventory data of product stage (A1-A3) was collected via questionnaire and personal contact with
representative of Manufacturer. Questionnaire includes rows for data collection about annual
quantities of used raw and supplementary including material losses as well as information about
material suppliers, transportation distance and type. Also, annual energy and water consumption and
waste generation data is collected via questionnaire. Information required for allocation of material

flows asked personally.

For quantitative and qualitative descriptions of unit processes necessary to model life cycle stages of
declared unit refer to ANNEX 1.

For all data sources please refer to ANNEX 2.

For all the print screens from One Click LCA toll please refer to ANNEX 3.

3.2 Validation of data

The quality requirements for the life cycle assessment were set according to the EN ISO 14044
standard (4.2.3.6) and the EN 15804 standard (6.3.7). The generic data used in modelling the input

and output flows can be considered to be of good quality.

3.2.1 Procedures for collection process specific data

The quality of the specific data is consistent with the standards used. The data was examined
prudently and clarification requested from Manufacturer when necessary. The data represents year
2020, which was the latest year with full year data. The study was commenced during the
autumn/winter of 2021. All gathered data was used without excluding categories in advance following

the system boundaries set in earlier chapters.

3.2.2 Criteria for choosing the generic data

One Click LCA tool and database was used to assess the upstream and downstream processes. One
Click LCA -database represents the most recent data available in the form of EN 15804 compliant
environmental product declarations (EPDs) as well as complementary data from Ecoinvent 3.6

database.

¢ PROTEGA
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Ecoinvent is a widely used database which is commonly referenced in published life cycle studies. The
data follows 1ISO14040/14044 standards. The data collected from Ecoinvent represents mainly
Europe and is thus well suited to model the countries studied in this assessment. The most recent
version of resources was chosen for calculations. It must me mentioned, that Ecoinvent does not
provide all year specific data (i.e., the studied 2020), but the data represents a period of time, and

thus the data can be considered to be temporally relevant.

3.2.3 Treatment of missing data

Whenever possible, the missing data gaps are covered by making conservative and relevant
assumptions. Some estimations/assumptions to the specific data collected from Manufacturer were

necessary due to the lack of data or detected anomalies. These are explained below.

e As it was impossible to collect energy consumption data separately for each product
produced the in the plant, data was allocated. Allocation is based on annual production rate.

Allocation is made with high accuracy and precision.

e Transportation distance of product to construction site is calculated according to all average

data of transported products in 2020.

e Transportation distance of waste produced in manufacturing phase was assumed base on

average location of nearest waste treatment station and waste incineration facility.

3.3 Allocation principles and procedures

3.3.1 Documentation and justification of allocation procedures

Avoiding allocation could not be avoided for following inputs as the information was only measured

on factory process level:
e Electricity and gas consumptions reason for allocation: only measured on factory level;
e Municipal water use, reason for allocation: only measured on factory level;
e Waste from production, reason for allocation: only measured on factory level;

e Packaging for products: only measured on factory level.

Protega, AB also produces fire sealing systems for penetrations with cables, pipes and ventilation
ducts not only mastics.

¢ PROTEGA
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Electricity and water consumption in production is counted according to the meter readings on

monthly basis. According to this information the consumptions of electricity and water were allocated

to the product groups Protega AB produce. Then, the flows allocated to the product group were

divided among the annual production rate of specific group to declared unit.

Table 7. Description of allocation procedure and justification

COVERAGE

DESCRIPTION OF
ALLOCATION PROCEDURE

JUSTIFICATION

Electricity

Gas

Water use

Waste

Packaging

Data covers all
production facilities,
annual data 2020
supplied by the
manufacturer

Data covers all
production facilities,
annual data 2020
supplied by the
manufacturer

Data covers all
production facilities,
annual data 2020
supplied by the
manufacturer

Data covers all
production facilities,
annual data 2020
supplied by the
manufacturer

Data covers all
production facilities,
annual data 2020
supplied by the
manufacturer

19 EPD background report

See description above

See description above

See description above

Data for the products were
allocated according to annual
production rate. Then, the
flows allocated to the
products were divided among
the declared unit of product.

Data for the products were
allocated according to annual
production rate. Then, the
flows allocated to the
products were divided among
the declared unit of product.

Allocation between the
products is based on
declared unit.

Allocation between the
products is based on
declared unit.

Allocation between the
products is based on
declared unit.

Allocation between the
products is based on
declared unit.

Allocation between the
products is based on
declared unit.
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4. LIFE CYCLE ASSESSMENT

4.1 LCA procedures, calculations and results of the study

The calculations were conducted using Bionova’s own One Click LCA tool which is a cloud-based
LCA software in compliancy with EN 15804 standard. The source of LCA data sets is Ecoinvent 3.6 or
verified EN 15804 EPDs.

The manufacturing consumption data (i.e., data collected from Manufacturer) was entered into the

following questionnaires.
The data is inserted into the following queries (LCA stages in parenthesis);

e General information; data regarding the manufacturer and the product as well as the

assessment including units and coverage.

e Product materials (A1, A2 and A3); input flows of materials used in the product (Polymer
dispersion, Pigment TiO, Ammonium polyphosphate, Melamine, Cyanoguanidin, Polyol, Filler,
Dispersing agents, Thixotropic agents, Defoamers, Coalescent, Water) and their transportation
distances to the manufacturer and transportation methods. Also, production volume (used as

a divider in order to provide results per declared unit of product).

e Manufacturing (A3); input flows of electricity, gas and water used in the production. Also

includes output flows of waste from the production.

e Delivery (A4); mass of a declared unit of transported product, transportation distances and

transportation methods.

e End of life (C1-C4, D); volume of product demolition, volume of material transported to

treatment, volume of treated construction waste.

The software multiplies the added numeric inputs with the impact factors from the database and

calculates the impacts for the studied stages as presented above.

LCA results of the studied product(s) are presented in the tables below.

¢ PROTEGA
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Environmental Information

Results for Protega Steel 1001, Protega Steel 1002, Novatherm 4FR

Core environmental impact indicators according to 15804:2012+A2:2019
POTENTIAL ENVIRONMENTAL IMPACT PER 1KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
GWP-total kg CO2 eq. 2EO 2.5E-2 114E-1 2.14E0 5.38E-2 1.03E-1 0 5.51E-3 0 7.88E-2 0]
GWP-fossil kg CO2 eq. 1.99EO 2.5E-2 1.39E-1 2.16EO 5.43E-2 7.35E-2 0 5.5E-3 0 7.88E-2 0]
GWP-biogenic kg COz eq. 8.74E-3 1.81E-5 -2.47E-2 -1.6E-2 3.94E-5 2.97E-2 0 2.93E-6 0 5.73E-5 0]
GWP-luluc kg CO2 eq. 7.9E-4 7.51E-6 1.01E-4 8.99E-4 1.63E-5 6.39E-7 0 1.95E-6 0 3.43E-6 0]
ODP kg CFC-n eq. 2.67E-7 5.87E-9 1.26E-8 2.86E-7 1.28E-8 1.36E-10 0 1.25E-9 0 2.16E-9 0]
AP mol H* eq. 2.97E-2 1.05E-4 4.97E-4 3.03E-2 2.28E-4 1.19E-5 0 2.25E-5 0 5.96E-5 0]
EP-freshwater* kg P eq 5.57E-3 2.03E-7 5.21E-6 5.57E-3 4.42E-7 2.28E-8 0 4.6E-8 0] 1.26E-7 0]
EP-marine kg N eq. 1.81E-3 3.16E-5 112E-4 1.96E-3 6.87E-5 5.09E-6 0 6.68E-6 0 2.01E-5 0]
EP-terrestrial mol N eq. 2.56E-2 3.49E-4 1.04E-3 2.7E-2 7.59E-4 5.53E-5 0 7.38E-5 0 2.22E-4 0]
POCP kg N;\:VOC 6.58E-3 1.12E-4 3.74E-4 7.07E-3 2.44E-4 1.37E-5 0 2.26E-5 0 8.08E-5 0]
ADP-

minerals&metal kg Sb eq. 2.94E-5 4.26E-7 1.09E-6 3.09E-5 9.27E-7 1.83E-8 0 1.49E-7 0] 7.5E-8 0]
§**

ADP-fossil** MJ 3.38E1 3.88E-1 4.19E0 3.84E1 8.45E-1 1.36E-2 0 8.29E-2 0] 1.64E-1 0]

WDP m3 1.84EO 1.44E-3 6.42E-2 1.9EO 3.14E-3 8.95E-5 0 2.67E-4 0] 7.33E-3 0]
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GWP-fossil = Global Warming Potential fossil fuels; GWP-biogenic = Global Warming Potential biogenic; GWP-luluc = Global Warming Potential land use and land
use change; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential. Accumulated Exceedance; EP-freshwater = Eutrophication
potential. fraction of nutrients reaching freshwater end compartment; EP-marine = Eutrophication potential. fraction of nutrients reaching marine end compartment;
EP-terrestrial = Eutrophication potential. Accumulated Exceedance; POCP = Formation potential of tropospheric ozone; ADP-minerals&metals = Abiotic depletion
potential for non-fossil resources; ADP-fossil = Abiotic depletion for fossil resources potential; WDP = Water (user) deprivation potential. deprivation-weighted
Acronyms water consumption
* Required characterisation method and data are in kg P-eq. Multiply by 3.07 to get PO4e.

**EN 16804+A2 disclaimer for Abiotic depletion and Water use and optional indicators except Particulate matter and lonizing radiation. human health. The results
of these environmental impact indicators shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.
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USE OF RESOURCES PER 1KG OF PRODUCT

Indicator
PERE
PERM
PERT
PENRE
PENRM
PENRT
SM

RSF
NRSF

FW

Acronyms

23

Unit
MJ
MJ
MJ
MJ
MJ
MJ
kg
MJ
MJ

m3

EPD background report

Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
1.35E0 4.89E-3 6.27E-1 1.99EO 1.06E-2 2.05E-4 0 117E-3 0 2.85E-3 0]
0 0] 2.86E-1 2.86E-1 0 3.4E-4 0 0] 0] 0] 0
1.35E0 4.89E-3 9.13E-1 2.27EO0 1.06E-2 5.46E-4 0 117E-3 0] 2.85E-3 0
2.49E1 3.88E-1 2.82E0 2.81E1 8.45E-1 1.36E-2 0 8.29E-2 0] 1.64E-1 0
9.02E-1 0] 1.36EO 2.27EO 0 0 0 0] 0] 0] 0]
2.58E1 3.88E-1 4.19E0 3.03E1 8.45E-1 1.36E-2 0 8.29E-2 0] 1.64E-1 0
1.85E-2 0] 3.38E-4 1.88E-2 0 0 0 0] 0] 0] 0
0 0] 0] 0] 0 0 0 0] 0] 0] 0
0 o] o] o] 0 0 0 o] 0] 0] 0]
1.56E-2 8.08E-5 1.74E-3 1.75E-2 1.76E-4 1.93E-5 0 1.42E-5 0] 1.85E-4 0

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary energy
resources used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy excluding non-
renewable primary energy resources used as raw materials; PENRM = Use of non-renewable primary energy resources used as raw materials; PENRT = Total
use of non-renewable primary energy re-sources; SM = Use of secondary material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable
secondary fuels; FW = Use of net fresh water
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WASTE PRODUCTION PER 1 KG OF PRODUCT

Indicator

Unit

Hazardous waste

disposed

kg

Non-hazardous waste

disposed

kg

Radioactive waste

disposed

kg

Al

1.38E-1

2.2EO

5.35E-5

OUTPUT FLOWS PER 1 KG OF PRODUCT

Indicator Unit

Components for re-use kg

Material for recycling kg

Materials for energy kg

recovery

Exported energy MJ
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A2

3.77E-4

4.17E-2

2.67E-6

A2

A3

5.65E-3

1.91E-1

1.74E-5

A3

3.5E-2

1E-3

A1-A3

1.44E-1

2.44E0

7.35E-5

A1-A3

3.6E-2

1E-3

Bebry g. 1, LT-08117 Vilnius

+370 614 27772

A4 A5
8.21E-4 5.19E-4
9.08E-2 2.91E-2
5.8E-6 5.05E-8

A4

A

¢ PROTEGA

C1

C1

¢}

¢}

0

C2

8.42E-5

5.78E-3

5.69E-7

C2

C3

C3

o

0

0

C4

2.93E-4

6.6E-1

9.88E-7

C4
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ENVIRONMENTAL IMPACTS - EN 15804+A1, CML / ISO 21930
POTENTIAL ENVIRONMENTAL IMPACT PER 1KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
GWP kg CO2 eq. 1.94EO0 2.47E-2 1.33E-1 2.1EO 5.38E-2 7.35E-2 o] 5.45E-3 0 5.59E-2 ]
ODP kg CFC-n eg. 2.84E-7 4.66E-9 1.39E-8 3.02E-7 1.01E-8 1.17E-10 0] 9.94E-10 0 1.72E-9 0
AP kg SO2 eq. 2.84E-2 5.08E-5 417E-4 2.88E-2 1.11E-4 8.19E-6 0] 11E-5 0 2.62E-5 0
EP kg PO4 eq. 7.51E-3 1.08E-5 1.67E-4 7.69E-3 2.23E-5 6.28E-6 0] 2.27E-6 0 2.64E-3 ]
POCP kg CoHa eq. 1.2E-3 3.22E-6 2.36E-5 1.23E-3 7E-8 1.93E-7 0] 7.26E-7 0 1.17E-5 0
ADP-

minerals&metals kg Sb eq. 2.94E-5 4.26E-7 1.09E-6 3.09E-5 9.27E-7 1.83E-8 0] 1.49E-7 0 7.5E-8 0
ADP-fossil MJ 3.38E1 3.88E-1 4.19EO 3.84E1 8.45E-1 1.36E-2 0 8.29E-2 0 1.64E-1 0

GWP = Global Warming Potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential; EP = Eutrophication potential;
Acronyms POCP = Formation of ozone of lower atmosphere; ADP-minerals&metals = Abiotic depletion potential for non-fossil resources; ADP-fossil = Abiotic depletion
for fossil resources potential; WDP = Water (user) deprivation potential, deprivation-weighted water consumption

ENVIRONMENTAL IMPACTS - GWP-GHG - THE INTERNATIONAL EPD SYSTEM
POTENTIAL ENVIRONMENTAL IMPACT PER 1 KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
GWP-GHG kg CO2e 1.99EO 2.5E-2 1.39E-1 2.16EO 5.43E-2 7.35E-2 o] 5.5E-3 0] 7.88E-2 0]
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Environmental Information

Results for Protega Novatherm 2FR, Protega Wood S

Core environmental impact indicators according to 15804:2012+A2:2019
POTENTIAL ENVIRONMENTAL IMPACT PER 1 KG OF PRODUCT

Indicator Unit Al A2 A3 Al-A3 A4 AD Ci1 C2 C3 C4 D
GWP-total kg CO2 eq. 2.22EQO 4.1E-2 1.14E-1 2.38EQO 5.38E-2 1.03E-1 O 3.18E-3 (0] 8.36E-2 (6]
GWP-fossil kg CO2 eq. 2.21EO0 41E-2 1.39E-1 2.39EO 5.43E-2 7.35E-2 (0] 3.18E-3 (0] 8.36E-2 (6]
GWP-biogenic kg CO2 eq. 9.05E-3 2.98E-5 -2.47E-2 -1.67E-2 3.94E-5 2.97E-2 (6] 2.31E-6 (6] 6.08E-5 (6}
GWP-luluc kg CO2 eq. 5.05E-4 1.23E-5 1.01E-4 6.19E-4 1.63E-5 6.39E-7 O 9.57E-7 (0] 3.63E-6 (6]
ODP kg CFC-n eq. 1.86E-7 9.63E-9 1.26E-8 2.08E-7 1.28E-8 1.36E-10 (0] 7.48E-10 (0] 2.29E-9 (0]
AP mol H* eq. 2.16E-2 1.72E-4 4.97E-4 2.22E-2 2.28E-4 1.19E-5 O 1.34E-5 0 6.32E-5 O
EP-freshwater* kg P eq 6.32E-3 3.33E-7 5.21E-6 6.33E-3 4.42E-7 2.28E-8 O 2.59E-8 0 1.34E-7 O
EP-marine kg N eaq. 1.71E-3 5.19E-5 1.12E-4 1.88E-3 6.87E-5 5.090E-6 (0] 4.03E-6 (0] 2.14E-5 (0]
EP-terrestrial mol N eq. 1.76E-2 5.73E-4 1.04E-3 1.93E-2 7.59E-4 5.53E-5 O 4.45E-5 0 2.35E-4 O
POCP kg N;\inVOC 7.29E-3 1.84E-4 3.74E-4 7.85E-3 2.44E-4 1.37E-5 O 1.43E-5 0 8.57E-5 O
ADP-

minerals&metal kg Sb eq. 1.9E-5 6.99E-7 1.09E-6 2.08E-5 9.27E-7 1.83E-8 (0] 5.43E-8 (0] 7.96E-8 (0]
S**

ADP-fossil** MJ 4.29E1 6.37E-1 4.19EQ 4.77E1 8.45E-1 1.36E-2 0 4.95E-2 0 1.74E-1 O
WDP m3 5.39E-1 2.37E-3 6.42E-2 6.05E-1 3.14E-3 8.95E-5 (0] 1.84E-4 (0] 7.77E-3 (0]
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GWP-fossil = Global Warming Potential fossil fuels; GWP-biogenic = Global Warming Potential biogenic; GWP-luluc = Global Warming Potential land use and land
use change; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential. Accumulated Exceedance; EP-freshwater = Eutrophication
potential. fraction of nutrients reaching freshwater end compartment; EP-marine = Eutrophication potential. fraction of nutrients reaching marine end compartment;
EP-terrestrial = Eutrophication potential. Accumulated Exceedance; POCP = Formation potential of tropospheric ozone; ADP-minerals&metals = Abiotic depletion
potential for non-fossil resources; ADP-fossil = Abiotic depletion for fossil resources potential; WDP = Water (user) deprivation potential. deprivation-weighted
Acronyms water consumption
* Required characterisation method and data are in kg P-eq. Multiply by 3.07 to get PO4e.

**EN 16804+A2 disclaimer for Abiotic depletion and Water use and optional indicators except Particulate matter and lonizing radiation. human health. The results
of these environmental impact indicators shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.
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USE OF RESOURCES PER 1KG OF PRODUCT

Indicator
PERE
PERM
PERT
PENRE
PENRM
PENRT
SM

RSF
NRSF

FW

Acronyms

28

Unit
MJ
MJ
MJ
MJ
MJ
MJ
kg
MJ

MJ

EPD background report

Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
8.47E-1 8.02E-3 6.27E-1 1.48E0 1.06E-2 2.05E-4 0 6.23E-4 0 3.02E-3 0]
0 0] 2.86E-1 2.86E-1 0 3.4E-4 0 0] 0] 0] 0
8.47E-1 8.02E-3 9.13E-1 1.77EO 1.06E-2 5.46E-4 0 6.23E-4 0] 3.02E-3 0
1.61E1 6.37E-1 2.82E0 1.96E1 8.45E-1 1.36E-2 0 4.95E-2 0] 1.74E-1 0
5.03E-1 0] 1.36EO 1.87EO 0 0 0 0] 0] 0] 0]
1.66E1 6.37E-1 4.19E0 2.14E1 8.45E-1 1.36E-2 0 4.95E-2 0] 1.74E-1 0
9.56E-3 0] 3.38E-4 9.89E-3 0 0 0 0] 0] 0] 0
0 0] 0] 0] 0 0 0 0] 0] 0] 0

0 o] o] o] 0 0 0 o] 0] 0] 0]
8.63E-3 1.33E-4 1.74E-3 1.06E-2 1.76E-4 1.93E-5 0 1.03E-5 0] 1.96E-4 0

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary energy
resources used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy excluding non-
renewable primary energy resources used as raw materials; PENRM = Use of non-renewable primary energy resources used as raw materials; PENRT = Total
use of non-renewable primary energy re-sources; SM = Use of secondary material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable
secondary fuels; FW = Use of net fresh water
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WASTE PRODUCTION PER 1 KG OF PRODUCT

Indicator Unit Al

pone @ e
gic;r;:;zzardous waste kg 1.33E0
Radioactive waste kg 2.4E-5

disposed

OUTPUT FLOWS PER 1 KG OF PRODUCT

Indicator Unit Al
Components for re-use kg 0
Material for recycling kg 0
:\ii'zavr;arlys for energy kg o
Exported energy MJ 0
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A2 A3
6.19E-4 5.65E-3
6.85E-2 1.91E-1
4.38E-6 1.74E-5

A2

A3

3.5E-2

1E-3

A1-A3

8.34E-2

1.59EO

457E-5

A1-A3

3.6E-2

1E-3

Bebry g. 1, LT-08117 Vilnius

+370 614 27772

A4 A5 C1
8.21E-4 5.19E-4 0]
9.08E-2 2.91E-2 0]
5.8E-6 5.05E-8 0]

A4

Ab C1
0 o]
0 o]
0 o]
0 o]
¢ PROTEGA

C2

4.81E-5

5.32E-3

3.4E-7

C2

C3

0

C4

1.05E-6

C4
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ENVIRONMENTAL IMPACTS - EN 15804+A1, CML / ISO 21930
POTENTIAL ENVIRONMENTAL IMPACT PER 1KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 Ab C1 C2 C3 C4 D
GWP kg CO2 eq. 2.18E0 4.06E-2 1.33E-1 2.35E0 5.38E-2 7.35E-2 0 3.15E-3 0 5.93E-2 0
ODP kg CFC-n eq. 2.13E-7 7.66E-9 1.39E-8 2.34E-7 1.01E-8 1.17E-10 0 5.94E-10 0 1.83E-9 0
AP kg SO2 eq. 2.04E-2 8.34E-5 417E-4 2.09E-2 1.1E-4 8.19E-6 0 6.47E-6 0 2.78E-5 0
EP kg PO eq. 7.36E-3 1.68E-5 1.67E-4 755E-3 2.23E-5 6.28E-6 0 1.31E-6 0 2.8E-3 0
POCP kg CoHa eq. 1.62E-3 5.28E-6 2.36E-5 1.65E-3 7E-6 1.93E-7 0 4.1E-7 0 1.24E-5 0
g?:;als gmetals kg Sb eq. 1.9E-5 6.99E-7 1.09E-6 2.08E-5 9.278-7 183E-8 0 5.43E-8 © 7-96E-8 0
ADP-fossil MJ 4.29E1 6.37E-1 4.19E0 4.77E1 8.45E-1 1.36E-2 0 4.95E-2 0 1.74E-1 0

GWP = Global Warming Potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential; EP = Eutrophication potential;
Acronyms POCP = Formation of ozone of lower atmosphere; ADP-minerals&metals = Abiotic depletion potential for non-fossil resources; ADP-fossil = Abiotic depletion
for fossil resources potential; WDP = Water (user) deprivation potential, deprivation-weighted water consumption

ENVIRONMENTAL IMPACTS - GWP-GHG - THE INTERNATIONAL EPD SYSTEM
POTENTIAL ENVIRONMENTAL IMPACT PER 1 KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
GWP-GHG kg CO2e 2.21E0 4.1E-2 1.39E-1 2.39EO 5.43E-2 7.35E-2 o] 3.18E-3 0] 8.36E-2 0]
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Environmental Information

Results for Protega Ecomastic 5FR

Core environmental impact indicators according to 15804:2012+A2:2019
POTENTIAL ENVIRONMENTAL IMPACT PER 1 KG OF PRODUCT

Indicator Unit Al A2 A3 Al-A3 A4 AD Ci1 C2 C3 C4 D
GWP-total kg CO2 eq. 1.08EO 9.49E-3 1.14E-1 1.2EO 5.38E-2 1.03E-1 (0] 3.37E-3 (0] 8.84E-2 (0]
GWP-fossil kg CO2 eq. 1.07EO 9.48E-3 1.39E-1 1.22EO 5.43E-2 7.35E-2 (0] 3.36E-3 (0] 8.83E-2 (6]
GWP-biogenic kg CO2 eq. B.22E-3 6.88E-6 -2.47E-2 -1.95E-2 3.94E-5 2.97E-2 (0] 2.44E-6 (0] 6.43E-5 (6]
GWP-luluc kg CO2 eq. 3.43E-4 2.85E-6 1.01E-4 4.47E-4 1.63E-5 6.39E-7 (0] 1.01E-86 (0] 3.84E-6 (0]
ODP kg CFC-n eq. 7.02E-8 2.23E-9 1.26E-8 8.5E-8 1.28E-8 1.36E-10 (0] 7.91E-10 (0] 2.42E-9 (0]
AP mol H* eq. 8.14E-3 3.98E-5 4.97E-4 8.68E-3 2.28E-4 1.19E-5 (0] 1.41E-5 (0] 6.68E-b (0]
EP-freshwater* kg P eq 1.13E-4 7.71E-8 5.21E-6 1.18E-4 4.42E-7 2.28E-8 (0] 2.74E-8 (0] 1.41E-7 (0]
EP-marine kg N eaq. 7.19E-4 1.2E-5 1.12E-4 8.44E-4 6.87E-5 5.090E-6 (0] 4.26E-6 (0] 2.26E-5 (0]
EP-terrestrial mol N eq. 7.49E-3 1.33E-4 1.04E-3 8.66E-3 7.59E-4 5.53E-5 (0] 4.7E-5 (0] 2.49E-4 (0]
POCP kg N;\inVOC 2.77E-3 4.26E-5 3.74E-4 3.19E-3 2.44E-4 1.37E-5 (0] 1.51E-5 (0] 9.06E-5 (0]
ADP-

minerals&metal kg Sb eq. 1.11E-5 1.62E-7 1.09E-6 1.23E-5 9.27E-7 1.83E-8 (0] 5.74E-8 (0] 8.41E-8 (0]
ADP-fossil** MJ 2.16E1 1.47E-1 4.19EO 2.59E1 8.45E-1 1.36E-2 (0] 5.23E-2 (0] 1.84E-1 (0]
WDP m3 4.64E-1 5.49E-4 6.42E-2 5.29E-1 3.14E-3 8.95E-5 (0] 1.95E-4 (0] 8.22E-3 (0]
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GWP-fossil = Global Warming Potential fossil fuels; GWP-biogenic = Global Warming Potential biogenic; GWP-luluc = Global Warming Potential land use and land
use change; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential. Accumulated Exceedance; EP-freshwater = Eutrophication
potential. fraction of nutrients reaching freshwater end compartment; EP-marine = Eutrophication potential. fraction of nutrients reaching marine end compartment;
EP-terrestrial = Eutrophication potential. Accumulated Exceedance; POCP = Formation potential of tropospheric ozone; ADP-minerals&metals = Abiotic depletion
potential for non-fossil resources; ADP-fossil = Abiotic depletion for fossil resources potential; WDP = Water (user) deprivation potential. deprivation-weighted
Acronyms water consumption
* Required characterisation method and data are in kg P-eq. Multiply by 3.07 to get PO4e.

**EN 16804+A2 disclaimer for Abiotic depletion and Water use and optional indicators except Particulate matter and lonizing radiation. human health. The results
of these environmental impact indicators shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.

¢/’ PROTEGA
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USE OF RESOURCES PER 1KG OF PRODUCT

Indicator
PERE
PERM
PERT
PENRE
PENRM
PENRT
SM

RSF
NRSF

FW

Acronyms

33

Unit
MJ
MJ
MJ
MJ
MJ
MJ
kg
MJ
MJ

m?3

EPD background report

Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
6.81E-1 1.86E-3 6.27E-1 1.31EO0 1.06E-2 2.05E-4 0 6.58E-4 0 3.2E-3 0]
0 0] 2.86E-1 2.86E-1 0 3.4E-4 0 0] 0] 0] 0
6.81E-1 1.86E-3 9.13E-1 1.6EO 1.06E-2 5.46E-4 0 6.58E-4 0] 3.2E-3 0
1.98E1 1.47E-1 2.82E0 2.28E1 8.45E-1 1.36E-2 0 5.23E-2 0] 1.84E-1 0
0 0] 1.36EO 1.36EO0 0 0 0 0] 0] 0] 0]
1.98E1 1.47E-1 4.19E0 2.42E1 8.45E-1 1.36E-2 0 5.23E-2 0] 1.84E-1 0
8.87E-3 0] 3.38E-4 9.2E-3 0 0 0 0] 0] 0] 0]
0 o] o] o] 0 0 0 o] 0] 0] 0]
0 0] 0] 0] 0 0 0 0] 0] 0] 0
8.74E-3 3.07E-5 1.74E-3 1.05E-2 1.76E-4 1.93E-5 0 1.09E-5 0] 2.07E-4 0]

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary energy
resources used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy excluding non-
renewable primary energy resources used as raw materials; PENRM = Use of non-renewable primary energy resources used as raw materials; PENRT = Total
use of non-renewable primary energy re-sources; SM = Use of secondary material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable
secondary fuels; FW = Use of net fresh water
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WASTE PRODUCTION PER 1 KG OF PRODUCT

Indicator

Unit

Hazardous waste

disposed

kg

Non-hazardous waste

disposed

kg

Radioactive waste

disposed

kg

Al

2.77E1

1EO

2.23E-5

OUTPUT FLOWS PER 1 KG OF PRODUCT

Indicator Unit

Components for re-use kg

Material for recycling kg

Materials for energy kg

recovery

Exported energy MJ
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A2

1.43E-4

1.59E-2

1.01E-6

A2

A3

5.65E-3

1.91E-1

1.74E-5

A3

3.5E-2

1E-3

A1-A3

2.83E-1

1.21EO0

4.07E-5

A1-A3

3.6E-2

1E-3

Bebry g. 1, LT-08117 Vilnius

+370 614 27772

A4 A5
8.21E-4 5.19E-4
9.08E-2 2.91E-2
5.8E-6 5.05E-8

A4

A

¢ PROTEGA

C1

C1

¢}

0

C2

5.08E-5

5.62E-3

3.59E-7

C2

C3

C3

o

0

0

C4

3.28E-4

7.4E-1

1.11E-6

C4
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ENVIRONMENTAL IMPACTS - EN 15804+A1, CML / ISO 21930
POTENTIAL ENVIRONMENTAL IMPACT PER 1KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 AbB C1 C2 C3 C4 D
GWP kg CO2 eq. 1.03EO 9.4E-3 1.33E-1 1.17EO 5.38E-2 7.35E-2 0 3.33E-3 ] 6.27E-2 ]
ODP kg CFC-n eq. 6.75E-8 1.77E-9 1.39E-8 8.32E-8 1.01E-8 1.17E-10 0 8.28E-10 0 1.93E-9 0
AP kg SOz eq. 8.43E-3 1.93E-5 4.17E-4 8.87E-3 1.11E-4 8.19E-6 0 6.84E-6 0 2.94E-5 0
EP kg PO4 eq. 1.17E-3 3.9E-6 1.67E-4 1.34E-3 2.23E-5 6.28E-6 0 1.38E-6 ] 2.96E-3 ]
POCP kg C2oHas eq. 3.21E-4 1.22E-6 2.36E-5 3.46E-4 7E-6 1.93E-7 0 4.34E-7 0 1.31E-5 0
ADP-

minerals&metals kg Sb eq. 1.11E-5 1.62E-7 1.09E-6 1.23E-5 9.27E-7 1.83E-8 0 5.74E-8 0 8.41E-8 0
ADP-fossil MJ 2.16E1 1.47E-1 4.19E0 2.59E1 8.45E-1 1.36E-2 0 5.23E-2 0 1.84E-1 0

GWP = Global Warming Potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential; EP = Eutrophication potential;
Acronyms POCP = Formation of ozone of lower atmosphere; ADP-minerals&metals = Abiotic depletion potential for non-fossil resources; ADP-fossil = Abiotic depletion
for fossil resources potential; WDP = Water (user) deprivation potential, deprivation-weighted water consumption

ENVIRONMENTAL IMPACTS - GWP-GHG - THE INTERNATIONAL EPD SYSTEM
POTENTIAL ENVIRONMENTAL IMPACT PER 1 KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
GWP-GHG kg CO2e 1,07EO 9,48E-3 1,39E-1 1,22E0 5,43E-2 7,35E-2 o] 3,36E-3 0] 8,83E-2 0]
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Environmental Information

Results for Protega Topcoat W

Core environmental impact indicators according to 15804:2012+A2:2019
POTENTIAL ENVIRONMENTAL IMPACT PER 1 KG OF PRODUCT

Indicator Unit Al A2 A3 Al-A3 A4 AD Ci1 C2 C3 C4 D
GWP-total kg CO2 eq. 1.49EO 1.02E-2 1.14E-1 1.62EO 5.38E-2 1.03E-1 (0] 2.41E-3 (0] 6.33E-2 (0]
GWP-fossil kg CO2 eq. 1.48EO 1.02E-2 1.39E-1 1.63EOQ 5.43E-2 7.35E-2 (0] 2.41E-3 (0] 6.33E-2 (6]
GWP-biogenic kg CO2 eq. 9.67E-3 7.41E-6 -2.47E-2 -1.6E-2 3.94E-5 2.97E-2 (0] 1.75E-8 (0] 4.6E-5 (6]
GWP-luluc kg CO2 eq. 6.7E-4 3.07E-6 1.01E-4 7.74E-4 1.63E-5 6.39E-7 (0] 7.25E-7 (0] 2.75E-6 (0]
ODP kg CFC-n eq. 1.21E-7 2.4E-9 1.26E-8 1.36E-7 1.28E-8 1.36E-10 (0] 5.66E-10 (0] 1.74E-9 (0]
AP mol H* eq. 2.33E-2 4.29E-5 4.97E-4 2.39E-2 2.28E-4 1.19E-5 (0] 1.01E-5 (0] 4.79E-5 (0]
EP-freshwater* kg P eq 1.39E-4 8.3E-8 5.21E-6 1.44E-4 4.42E-7 2.28E-8 (0] 1.96E-8 (0] 1.01E-7 O
EP-marine kg N eaq. 1.35E-3 1.29E-5 1.12E-4 1.47E-3 6.87E-5 5.090E-6 (0] 3.05E-6 (0] 1.62E-5 (0]
EP-terrestrial mol N eq. 1.3E-2 1.43E-4 1.04E-3 1.42E-2 7.59E-4 5.53E-5 (0] 3.37E-b (0] 1.78E-4 (0]
POCP kg N;\inVOC 5.05E-3 459E-b 3.74E-4 5.47E-3 2.44E-4 1.37E-5 (0] 1.08E-5 (0] 6.49E-5 (0]
ADP-

minerals&metal kg Sb eq. 1.94E-5 1.74E-7 1.09E-6 2.07E-5 9.27E-7 1.83E-8 (0] 4.11E-8 (0] 6.02E-8 (0]
ADP-fossil** MJ 2.53E1 1.59E-1 4.19EO 2.96E1 8.45E-1 1.36E-2 (0] 3.75E-2 (0] 1.32E-1 (0]
WDP m3 1.25EQ0 5.9E-4 6.42E-2 1.32EQ 3.14E-3 8.95E-5 (0] 1.39E-4 (0] 5.89E-3 (0]

¢} PROTEGA
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GWP-fossil = Global Warming Potential fossil fuels; GWP-biogenic = Global Warming Potential biogenic; GWP-luluc = Global Warming Potential land use and land
use change; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential. Accumulated Exceedance; EP-freshwater = Eutrophication
potential. fraction of nutrients reaching freshwater end compartment; EP-marine = Eutrophication potential. fraction of nutrients reaching marine end compartment;
EP-terrestrial = Eutrophication potential. Accumulated Exceedance; POCP = Formation potential of tropospheric ozone; ADP-minerals&metals = Abiotic depletion
potential for non-fossil resources; ADP-fossil = Abiotic depletion for fossil resources potential; WDP = Water (user) deprivation potential. deprivation-weighted
Acronyms water consumption
* Required characterisation method and data are in kg P-eq. Multiply by 3.07 to get PO4e.

**EN 16804+A2 disclaimer for Abiotic depletion and Water use and optional indicators except Particulate matter and lonizing radiation. human health. The results
of these environmental impact indicators shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.
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USE OF RESOURCES PER 1KG OF PRODUCT

Indicator
PERE
PERM
PERT
PENRE
PENRM
PENRT
SM

RSF
NRSF

FW

Acronyms

38

Unit
MJ
MJ
MJ
MJ
MJ
MJ
kg
MJ

MJ

EPD background report

Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
1.66EO 2E-3 6.27E-1 2.19EO 1.06E-2 2.05E-4 0 4.72E-4 0 2.29E-3 0]
0 0] 2.86E-1 2.86E-1 0 3.4E-4 0 0] 0] 0] 0
1.66EO 2E-3 9.13E-1 2.48E0 1.06E-2 5.46E-4 0 4.72E-4 0] 2.29E-3 0
2.38E1 1.59E-1 2.82E0 2.68E1 8.45E-1 1.36E-2 0 3.75E-2 0] 1.32E-1 0
5.03E-1 0] 1.36EO 1.87EO 0 0 0 0] 0] 0] 0]
2.43E1 1.59E-1 4.19E0 2.86E1 8.45E-1 1.36E-2 0 3.75E-2 0] 1.32E-1 0
2.84E-2 0] 3.38E-4 2.88E-2 0 0 0 0] 0] 0] 0
0 0] 0] 0] 0 0 0 0] 0] 0] 0
0 o] o] o] 0 0 0 o] 0] 0] 0]
2.32E-2 3.3E-5 1.74E-3 2.5E-2 1.76E-4 1.93E-5 0 7.8E-6 0] 1.49E-4 0

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary energy
resources used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy excluding non-
renewable primary energy resources used as raw materials; PENRM = Use of non-renewable primary energy resources used as raw materials; PENRT = Total
use of non-renewable primary energy re-sources; SM = Use of secondary material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable
secondary fuels; FW = Use of net fresh water
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WASTE PRODUCTION PER 1 KG OF PRODUCT

Indicator Unit Al

pone @ o
gic;r;:;zzardous waste kg 2.41EO0
Radioactive waste kg 4.928E-5

disposed

OUTPUT FLOWS PER 1 KG OF PRODUCT

Indicator Unit Al
Components for re-use kg 0]
Material for recycling kg 0
:\ii'zavr;arlys for energy kg o
Exported energy MJ 0
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A2 A3
1.54E-4 5.65E-3
1.71E-2 1.91E-1
1.09E-6 1.74E-5

A2

A3

3.5E-2

1E-3

A1-A3

2.89E-1

2.62E0

6.12E-5

A1-A3

3.6E-2

1E-3

Bebry g. 1, LT-08117 Vilnius

+370 614 27772

A4 A5 C1
8.21E-4 5.19E-4 0]
9.08E-2 2.91E-2 0]
5.8E-6 5.05E-8 0]

A4

Ab C1
0 0]
0 o]
0 o]
0 o]
¢ PROTEGA

C2

3.64E-5

4.03E-3

2.57E-7

C2

C3

C3

o

0

0

C4

2.35E-4

5.3E-1

7.94E-7

C4
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ENVIRONMENTAL IMPACTS - EN 15804+A1, CML / ISO 21930
POTENTIAL ENVIRONMENTAL IMPACT PER 1KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 Ab C1 C2 C3 C4 D
GWP kg CO2 eq. 1.43E0 1.01E-2 1.33E-1 1.58E0 5.38E-2 7.35E-2 0 2.39E-3 0 4.49E-2 0
ODP kg CFC-n eq. 1.31E-7 1.91E-9 1.39E-8 1.47E-7 1.01E-8 1.17E-10 0 45E-10 0 1.38E-9 0
AP kg SO2 eq. 2.57E-2 2.08E-5 417E-4 2.61E-2 1.1E-4 8.19E-6 0 4.9E-6 0 2.11E-5 0
EP kg PO eq. 1.94E-3 4.19E-6 1.67E-4 2.11E-3 2.23E-5 6.28E-6 0 9.9E-7 0 2.12E-3 0
POCP kg CoHa eq. 8.64E-4 1.32E-6 2.36E-5 8.89E-4 7E-6 1.93E-7 0 3.1E-7 0 9.41E-6 0
gli)npe_rals&metals kg Sb eaq. 1.94E-5 1.74E-7 1.09E-6 2.07E-5 9.278-7 183E-8 o) 4.11E-8 0 6.02E-8 o}
ADP-fossil MJ 2.53E1 1.59E-1 4.19EO 2.96E1 8.45E-1 1.36E-2 0 3.75E-2 0 1.32E-1 0

GWP = Global Warming Potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential; EP = Eutrophication potential;
Acronyms POCP = Formation of ozone of lower atmosphere; ADP-minerals&metals = Abiotic depletion potential for non-fossil resources; ADP-fossil = Abiotic depletion
for fossil resources potential; WDP = Water (user) deprivation potential. deprivation-weighted water consumption

ENVIRONMENTAL IMPACTS - GWP-GHG - THE INTERNATIONAL EPD SYSTEM
POTENTIAL ENVIRONMENTAL IMPACT PER 1KG OF PRODUCT

Indicator Unit Al A2 A3 A1-A3 A4 A5 C1 C2 C3 C4 D
GWP-GHG kg CO2e 1.48E0 1.02E-2 1.39E-1 1.63EO 5.43E-2 7.35E-2 o] 2.41E-3 0] 6.33E-2 0]
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5. LIFE CYCLE INTERPRETATION

Results for Protega Steel 1001. Protega Steel 1002. Novatherm 4FR

As can be seen from the picture below total GWP emissions of studied products are dominated by
the raw material extraction and processing (A1). These results are supported by the fact that product
is made of chemical ingredients. 84% of total GWP emissions comes from A1 stage. Manufacturing is
the next emission source of the product. 4.8% of total GWP emissions comes from A3 stage.
Installation of the product to the building is the third emission source for product (4.8% of total GWP

emissions). The contribution of other life cycle stages is less comparing with others.

Global Warming Potential total kg CO2e - Life-cycle stages

A1 Raw material extraction and processing - 84.0%
A2 Transport to the manufacturer - 1.0%
@ A3 Manufacturing - 4.8%
@ A4 Transport to the building site - 2.3%
A5 Installation into the building - 4.3%
@ C2 Waste transportation - 0.2%
C4 Waste disposal - 3.3%

Figure 3. Total GWP emissions for studied products (Group 1) according to Life-cycle stages

Comparing CO2 emission according to classifications we can see that biggest part of CO2 comes
from raw materials as well (85.1% of total GWP emissions). 4.3% of total GWP emissions comes from

installation waste.
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Global Warming Potential total kg CO2e - Classifications

Product raw materials (Ecoinvent data) - 85.1%
Installation waste, per declared unit - 4.3%
@ Module C4 (Final disposal of demolition waste) environmental impacts - 3.3%

@ Packaging materials - 2.8%
Input mass of a declared unit of transported product, used vehicle and distance. - 2...
] Energy use (Ecoinvent data) - 1.4%
@ Generated waste and wastewater treatment - 0.7%
@ Module C2 (Transport during end of life stage) - 0.2%
@ Separate transportation - A2 - 0.0%

Figure 4. Total GWP emissions for studied products (Group 1) according to classifications

As it was mention before, below total GWP emissions of studied products are dominated by the raw
material extraction and processing (A1). 24.5% of total GWP emissions comes from production of
Ammonium Polyphosphate, 23.0% comes from Melamine production, 20.0% comes from Titanium

dioxide production and etc.

Table 8. Most contributing materials

RECOURSES OF CRADLE TO GATE (A1-A3)

Ammonium Polyphosphate (uncoated grade) 24.5%
Melamine production 23.0%
Titanium dioxide production, sulfate process 20.0%
Acrylic acid production 13.3%
Pentaerythritol production in sodium hydroxide 1%

solution

Propylene glycol production, liquid 5.1%

Mineral oil based defoamers 1.2%

Thixotropic agent, e.g. Thixatrol ST 1.1%

Disperbyk-190 0.4%
Aluminium hydroxide production 0.37%
Market for tap water 0.0%

¢ PROTEGA
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Results for Protega Novatherm 2FR, Protega Wood S

As can be seen from the picture below total GWP emissions of studied products are dominated by
the raw material extraction and processing (A1). These results are supported by the fact that product
is made of chemical ingredients. 84.7% of total GWP emissions comes from A1l stage. Manufacturing is
the next emission source of the product. 4.4% of total GWP emissions comes from A3 stage.
Installation of the product to the building is the third emission source for product (3.9% of total GWP

emissions). The contribution of other life cycle stages is less comparing with others.

Global Warming Potential total kg CO2e - Life-cycle stages

A1 Raw material extraction and processing - 84.7%
A2 Transport to the manufacturer - 1.6%
@ A3 Manufacturing - 4.4%
@ A4 Transport to the building site - 2.1%
A5 Installation into the building - 3.9%
@ C2 Waste transportation - 0.1%
C4 Waste disposal - 3.2%

Figure b. Total GWP emissions for studied products (Group 2) according to Life-cycle stages

Comparing CO2 emission according to classifications we can see that biggest part of CO2 comes
from raw materials as well (86.3% of total GWP emissions). 3.9% of total GWP emissions comes from

installation waste.

¢/’ PROTEGA
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Global Warming Potential total kg CO2e - Classifications

Product raw materials (Ecoinvent data) - 86.3%
Installation waste, per declared unit - 3.9%
@ Module C4 (Final disposal of demolition waste) environmental impacts - 3.2%
@ Packaging materials - 2.5%
Input mass of a declared unit of transported product, used vehicle and distance. - 2....
@ Energy use (Ecoinvent data) - 1.3%
@ Generated waste and wastewater treatment - 0.6%
@ Module C2 (Transport during end of life stage) - 0.1%
@ Separate transportation - A2 - 0.0%

Figure 6. Total GWP emissions for studied products (Group 2} according to classifications

As it was mention before, below total GWP emissions of studied products are dominated by the raw
material extraction and processing (A1). 42.5% of total GWP emissions comes from production of
Cyclic amine hardener, 19.2% comes from Cyclic amine hardener production, 15.3% comes from

Pentaerythritol production and etc.

Table 8. Most contributing materials

RECOURSES OF CRADLE TO GATE (A1-A3)

Cyclic amine hardener 42.5%
Ammonium Polyphosphate (uncoated grade) 19.2%
Pentaerythritol production in sodium hydroxide 15.3%
solution

Acrylic acid production 10.0%
Titanium dioxide production, sulfate process 9.0%
Propylene glycol production, liquid 2.6%
Mineral oil based defoamers 0.6%
Thixotropic agent, e.g. Thixatrol ST 0.6%
Disperbyk-190 0.3%
Market for tap water 0.0%
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Results for Protega Ecomastic 5FR

As can be seen from the picture below total GWP emissions of studied products are dominated by
the raw material extraction and processing (A1). These results are supported by the fact that product
is made of chemical ingredients. 74.2% of total GWP emissions comes from Al stage. Manufacturing is
the next emission source of the product. 7.9% of total GWP emissions comes from A3 stage.
Installation of the product to the building is the third emission source for product (7.1% of total GWP

emissions). The contribution of other life cycle stages is less comparing with others.

Global Warming Potential total kg CO2e - Life-cycle stages

A1 Raw material extraction and processing - 74.2%
A2 Transport to the manufacturer - 0.7%
@ A3 Manufacturing - 7.9%
@ A4 Transport to the building site - 3.8%
A5 Installation into the building - 7.1%
@ C2 Waste transportation - 0.2%
C4 Waste disposal - 6.1%

[N

Figure 7. Total GWP emissions for studied products (Group 3) according to Life-cycle stages

Comparing CO2 emission according to classifications we can see that biggest part of CO2 comes
from raw materials as well (74.9% of total GWP emissions). 7.1% of total GWP emissions comes from

installation waste.
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Global Warming Potential total kg CO2e - Classifications

Product raw materials (Ecoinvent data) - 74.9%
) Installation waste, per declared unit - 7.1%

@ Module C4 (Final disposal of demolition waste) environmental impacts - 6.1%
@ Packaging materials - 4.5%

Input mass of a declared unit of transported product, used vehicle and distance. - 3....
@ Energy use (Ecoinvent data) - 2.3%
@ Generated waste and wastewater treatment - 1.1%
@ Module C2 (Transport during end of life stage) - 0.2%
@ Separate transportation - A2 - 0.0%

Figure 8. Total GWP emissions for studied products (Group 3) according to classifications

As it was mention before, below total GWP emissions of studied products are dominated by the raw
material extraction and processing (A1). 24.5% of total GWP emissions comes from production of
Ammonium Polyphosphate, 23.0% comes from Melamine production, 20.0% comes from Titanium

dioxide production and etc.

Table 8. Most contributing materials

RECOURSES OF CRADLE TO GATE (A1-A3)

Acrylic acid production 58.7%
Aluminium hydroxide production 19.1%
Titanium dioxide production, sulfate process 18.6%
Thixotropic agent, e.g. Thixatrol ST 1.8%

Mineral oil based defoamers 1.2%

Disperbyk-190 0.7%
Market for tap water 0.0%
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Results for Protega Topcoat W

As can be seen from the picture below total GWP emissions of studied products are dominated by
the raw material extraction and processing (A1). These results are supported by the fact that product
is made of chemical ingredients. 81.1% of total GWP emissions comes from A1l stage. Manufacturing is
the next emission source of the product. 6.2% of total GWP emissions comes from A3 stage.
Installation of the product to the building is the third emission source for product (5.6% of total GWP

emissions). The contribution of other life cycle stages is less comparing with others.

Global Warming Potential total kg CO2e - Life-cycle stages

A1 Raw material extraction and processing - 81.1%
A2 Transport to the manufacturer - 0.6%
@ A3 Manufacturing - 6.2%
@ A4 Transport to the building site - 3.0%
AS5 Installation into the building - 5.6%
@ C2 Waste transportation - 0.1%
C4 Waste disposal - 3.4%

Figure 9. Total GWP emissions for studied products {Group 4) according to Life-cycle stages

Comparing CO2 emission according to classifications we can see that biggest part of CO2 comes
from raw materials as well (81.6% of total GWP emissions). 5.6% of total GWP emissions comes from

installation waste.
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Global Warming Potential total kg CO2e - Classifications

Product raw materials (Ecoinvent data) - 81.6%
Installation waste, per declared unit - 5.6%
Packaging materials - 3.6%
@ Module C4 (Final disposal of demolition waste) environmental impacts - 3.4%
Input mass of a declared unit of transported product, used vehicle and distance. - 3...
@ Energy use (Ecoinvent data) - 1.8%
. Generated waste and wastewater treatment - 0.9%
@ Module C2 (Transport during end of life stage) - 0.1%
[ ) Separate transportation - A2 - 0.0%

Figure 10. Total GWP emissions for studied products (Group 4) according to classifications

As it was mention before, below total GWP emissions of studied products are dominated by the raw
material extraction and processing (A1). 24.5% of total GWP emissions comes from production of
Ammonium Polyphosphate, 23.0% comes from Melamine production, 20.0% comes from Titanium

dioxide production and etc.

Table 8. Most contributing materials

RECOURSES OF CRADLE TO GATE (A1-A3)

Titanium dioxide production, sulfate process 50.4%
Acrylic acid production 37.4%
Aluminium hydroxide production 6.1%
Propylene glycol production, liquid 3.9%
Thixotropic agent, e.g. Thixatrol ST 1.7%
Mineral oil based defoamers 0.3%
Disperbyk-190 0.7%
Market for tap water 0.0%
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6. REFERENCES

Standards and PCR’S

ISO 14025:2010 Environmental labels and declarations — Type lll environmental declarations

Principles and procedures.

ISO 14040:2006 Environmental management. Life cycle assessment. Principles and

frameworks.

ISO 14044:2006 Environmental management. Life cycle assessment. Requirements and

guidelines.

EN 15804:2012+A2:2019 Sustainability of construction works. Environmental product

declarations. Core rules for the product category of construction products;

PCR 2019:14 Construction products (version 1.1)

Data references:
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One Click LCA tool;

Ecoinvent 3.6 database
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ANNEX1: DATA TABLES FOR UNIT PROCESSES

Sectionl. Quantitative and Qualitative Descriptions of Unit Processes Necessary to
Model Life Cycle Stages

of Declared Unit

Paints production has been modelled based on generic data concerning their production in Europe.
The European level data can be considered to represent the studied country well. as the processes
and technologies used. Electricity data point represents country specific data while gas data point -
Europe. Waste treatment data has been modelled based on world generic data. World data was used
for flows that have insignificant effect on final results. The world generic data was applied only when

more specific data wasn’t available. Thus. the data can be considered to be of good quality.

Sectionl.1. Production of raw material (A1)

The amount of raw materials was provided by Manufacturer according to 2020. Paints are divided
into four groups according the raw materials and difference in total GWP. Total GWP in each product

group do not differ more than 10%.

Table 9. Group of paints

MASTICS NAME

Group 1 Steel 1001. Steel 1002. Novatherm 4FR
Group 2 Novatherm 2FR. Wood S

Group 3 Ecomastic BFR

Group 4 Topcoat W

Mass flows of raw materials per declared unit taking in account material losses of the manufacturing
process are presented in the table below. All the datapoints have been chosen according safety data

sheets of chemicals.

Table 10. Mass flows of raw materials

RAW MATERIALS UNIT GROUP 1 GROUP 2 GROUP 3 GROUP 4

Polymer dispersion -50% kg 0.2201 0.1826 0.5213 0.4605
Pigment TiO2 kg 0.0840 0.040 0.0401 0.1502

Ammonium polyphosphate kg 0.2503 0.2176 - -



\’e Sta sustalnab|llty info@vestaconsulting.lt Bebry g. 1, LT-08117 Vilnius
consulting

www.vestaconsulting.lt +370 614 27772

RAW MATERIALS UNIT GROUP 1 GROUP 2 GROUP 3 GROUP 4

Melamine 0.0924

Cyanoguanidin kg - 0.1951 - -
Polyol kg 0.1059 0.1625 - -

Filler kg 0.0101 - 0.4060 0.1802
Dispersing agents kg 0.005 0.0045 0.005 0.002
Thixotropic agents kg 0.0091 0.005 0.0075 0.010
Defoamers kg 0.0097 0.005 0.005 0.002
Coalescent kg 0.0269 0.015 - 0.015
Water kg 0.1866 0.1726 0.015 0.1802
TOTAL kg 1.0 1.0 1.0 1.0

All the datapoints from ecoinvent database in One Click LCA tool have been chosen according safety

data sheets of chemicals. The selection of chemicals in database is provided in the table below.

Table 11. Datapoints selection

RAW MATERIALS MANUFACTURER DATAPOINT

Polymer dispersion -50% Celanese 60% - Acrylic acid production

40% - Water

Pigment TiO2 Grupa Azoty Titanium dioxide production. sulfate process
Ammonium polyphosphate  Clariant Ammonium Polyphosphate (uncoated grade) (CEPE)
Melamine BTC Nordic Melamine production

Cyanoguanidin AlzChem Cyclic amine hardener (CEPE)

Polyol Perstorp AB Pentaerythritol production in sodium hydroxide solution
Filler Azelis Aluminium hydroxide production

Dispersing agents BTC Nordic Disperbyk-190 (CEPE)

Thixotropic agents Bjérn-Thorsen Thixotropic agent. e.g. Thixatrol ST (CEPE)

Defoamers IMCD Nordic Mineral oil based defoamers (CEPE)

Coalescent Brenntag Nordic Propylene glycol production. liquid

CEPE is the European association of Paint. Printing Inks and Artists’ colours manufacturers
representing approximately 85% of the industry. There are various sub-sectors represented while one
of them. the decorating paints sector who is also involved in the Product Environmental Footprint

pilot phase for Decorative paints.
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Amount of packaging materials were provided by Manufacturer according to 2020.

Table 12. Average packing material consumption. 2020

MATERIAL CONSUMPTION UNIT _

Plastic buckets kg

Euro pallets unit

Wastes’ amount ware calculated according declared unit.

Table 13. Generated waste during manufacturing

WASTE GENERATION UNIT VALUE DESCRIPTION TREATMENT

Combustible waste kg 0.01
Cardboard packaging kg 0.001
IBC kg 0.035
Wastewater m3 0.00094

There is no waste from production. so there is no need for a mass balance.

For incineration (Malmo)

For recycling (Malmo)

For re-use (Goteborg)

0.0286

0.00057

Energy consumption was calculated according declared unit.

Table 12. Energy consumption. 2020

ENERGY UNIT VALUE

Electricity consumption (total)

Hydro
Nuclear (boiling water reactor)
Nuclear (pressure water reactor)

Wind

Heat production. natural gas (for technology and
heating)
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kWh/kg
kWh/kg
kWh/kg
kWh/kg

kWh/kg

kWh/kg

0.147

0.080

0.043

0.020

0.004

0.125

Treatment of municipal solid
waste

Treatment of paper and
carboard

Materials for reuse

Treatment of wastewater in
wastewater treatment plant
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Section1.3. Transportation distance of input and output material flows of the whole life cycle (A2.
A4.C2)

The raw materials are transported (A2) to Production Site using road transportation. The distances
and methods have been provided by Manufacturer and based on the location of their suppliers as

well as known transportation methods.

According to producer transportation to construction site doesn’t cause losses as products are
transported properly. The distances and methods have been provided by Manufacturer and based on

the location of their clients as well as known transportation methods according 2020.

Table 14. Transportation to construction site (all 2020 data)

DESTINATION DISTRIBUTION DISTANCE FOR
(EXPORT) RATE. % LORRY. KM

Customer 1 31% 527
Customer 2 18% 1215
Customer 3 12% 310
Customer 4 12% 373
Customer 5 7% 37
Customer 6 6% 944
Customer 7 6% 285
Customer 8 6% 434

Table 15. Transportation to construction site for declared unit

DESTINATION TRANSPORTED WEIGHT. KG FIRST LEG DISTANCE. KM

Transported product by Lorry 1.043 573
Capacity of utilization for truck is 56% of the capacity in volume. Capacity of utilization for ferry is

50% of the capacity in volume.

Distance to waste treatment (C2) facility at the end-of-life. Scenarios related data is described in the

section ‘2.3.3: Scenarios for analyses beyond cradle to gate’.

The raw materials are transported (A2) to Production Site using road and sea transportation. The
distances and methods have been provided by Manufacturer and based on the location of their

suppliers as well as known transportation methods.

Table 13. Transportation distances and method

¢ PROTEGA
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Raw materials to manufacturer (A2)

Polymer dispersion -50% 100 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Pigment TiO2 190 EURO 5 truck with a trailer with an average load
of 32t. 568 % of the capacity in volume

120 Container ship. 50 % of the capacity in volume

Ammonium polyphosphate 820 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Melamine 62 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Cyanoguanidin 1130 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Polyol 10 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Filler 90 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Dispersing agents 62 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Thixotropic agents 69 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Defoamers 30 EURQ 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Coalescent 30 EURO 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Plastic buckets 50 EURQ 5 truck with a trailer with an average load
of 32t. 56 % of the capacity in volume

Transportation to waste treatment facility at EURO 5 truck with a trailer with an average load of 32t,

50 -
construction-installation process (A5) 56 % of the capacity in volume
Transportation to waste treatment facility at 50 EURQ 5 truck with a trailer with an average load
the end-of-life (C2) of 32t. 56 % of the capacity in volume

Section1.5. Construction-installation process

Module A5 Construction and installation process includes all materials and energy used for
installation. At the same time, the transport and management of the waste produced is taken into
account. The product can be applied using brushes, rollers or sprays. Details concerning surface pre-
treatment, application requirements and drying behaviour can be seen in the current technical

information sheet (see www.protega.se).
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PARAMETER VALUE/DESCRIPTION

Aucxiliary materials for installation Not evaluated
Other resources use No other resource use

Quantitative description of energy type (regional mix) and consumption

No energy consumption
during the installation process o P

Direct emissions to ambient air, soil and water None

Output flow of materials (specified by type) resulting from the processing The waste from the packaging (Euro

of waste at the site, i.e. during collection for recycling, recovery pallets and Plastic bukets) of the product

(recovery) or discharge (specifying the route) is 100% collected and transported (50
km of distance) to waste treatment

Section1.6. Use stage

In normal use scenario. it is assumed that no maintenance (B2). repair (B3). replacement (B4) and

refurbishment (B5) is needed during the 10 years of life of the product.

Damages or repairs should be treated in the same way as new application with the mastics. These

changes are not taking into account.

Section1.6. End-of-life and end-of-waste material flows (C1-C4)

Assumption related to end-of-life (C1-C4) modules are described in the section ‘2.3.3: Scenarios for
analyses beyond cradle to gate’. The impact of building demolition has been considered negligible
compared to other impacts of a building's life cycle. As it was assumed that building waste. which
cannot be recycled or reused is transported to the incineration plant. Products are transported by
truck with a 16-32-ton trailer. A transport distance of 50 km has been considered. On account of their
shares of organic products. On account of their shares of organic products, Protega Steel 1001, Steel
1002, Wood-S, Novatherm 1FR, Novatherm 2FR, Novatherm 4FR, Novatherm 4FRe, Ecomastic 5FR
and Topcoat W have a substance-inherent energy content which can be recovered in incineration

plants.
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Environmental resources applied in calculation and related flows are presented in the table below.

RESOURCE NAME

ENVIRONMENT DATA

EPD

STANDARD

REFERENCE FLOW

GEOGRAPHICAL

RESULT

Acrylic acid production

Aluminium hydroxide production

Ammonium Polyphosphate (uncoated
grade)

Blow moulding

Cyclic amine hardener

Diesel, burned in building machine

Direct emission to air: Carbon dioxide,
non-fossil

Disperbyk-190

Electricity production, hydro, run-of-
river

SOURCE

ecoinvent 3.6

ecoinvent 3.6

CEPE database v3.0 (2018)

ecoinvent 3.6

CEPE database v3.0 (2016)

ecoinvent 3.6

ecoinvent 3.6

CEPE database v3.0 (2018)

ecoinvent 3.6

2019

2019

2016

2019

2016

2019

2019

2016

2019

NUMBER

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

EN15804+A1,
EN15804+A2

Reference product: diesel, burned in

building machine

Reference product: aluminium

hydroxide

CEPE

Reference product: blow moulding

CEPE

Reference product: diesel, burned in
building machine

CEPE

Reference product: electricity, high
voltage

REPRESENTATION

World

Europe

Europe

Europe

Europe

World

World

Europe

Sweden

CATEGORY

C1

Al
A2
A1-A3

Al
A2
A1-A3

A3
A1-A3

Al
A2
A1-A3

C1

A3
A1-A3

Al
A2
A1-A3

A3
A1-A3
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ENVIRONMENT DATA EPD GEOGRAPHICAL RESULT
RESOURCE NAME SOURCE DATE NUMBER STANDARD REFERENCE FLOW REPRESENTATION CATEGORY
Electricity production, nuclear, boiling ) EN15804+A1, Reference product: electricity, high A3
water reactor ecoinvent 3.6 G EN15804+A2 voltage Sweden AT-A3
Electricity production, nuclear, ) EN15804+A1, Reference product: electricity, high A3
. 201
pressure water reactor ecoinvent 3.6 e EN15804+A2 voltage Sweden A1-A3
Electricity production, wind, >3mw ) EN15804+A1, Reference product: electricity, high A3
. 201
turbine, onshore ecoinvent 3.6 e EN15804+A2 voltage Sweden A1-A3
. ) EN15804+A1, A3
Eur-flat pallet production ecoinvent 3.6 2019 EN15804+A2 Reference product: eur-flat pallet Europe AT-A3
H i I EN1 4+A1 . istri A
: Zat tpr_OIdeCUOW nigl(;i gas, at ccoinvent 3.6 2019 EN12§84+Aé Reference product: heat, district or Europe A1—3AS
Industrial furnace w industrial, natural gas
EN15804+A1, Reference product: polypropylene =
Market for polypropylene, granulate ecoinvent 3.6 2019 EN15804+A2 granulate World A3
A1-A3
EN15804+A1 ol
Market for tap water ecoinvent 3.6 2019 ' Reference product: tap water Europe A2
EN15804+A2
A1-A3
EN1 4+A1
Materials for re-use - 2021 EN12284+Aé World A3
A1-A3
Al
) ) ) EN15804+A1, ) -
Melamine production ecoinvent 3.6 2019 ENI5804+A2 Reference product: melamine Europe A2
A1-A3
, _ 2016 EN15804+A1, Al
Mineral oil based defoamers CEPE database v3.0 (2016) ENI5804+A2 CEPE Europe A2
Al1-A3
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ENVIRONMENT DATA EPD GEOGRAPHICAL RESULT
RESOURCE NAME SOURCE DATE NUMBER STANDARD REFERENCE FLOW REPRESENTATION CATEGORY
Pentaerythritol production in sodium ) 36 2019 EN15804+A1, Ref d hritol E Al
hydroxide solution ecoinvent 3. ENT5804+A2 eference product: pentaerythrito urope A2
A1-A3
EN15804+A1, Reference product: propylene glycol &l
Propylene glycol production, liquid ecoinvent 3.6 2019 . P - Propy glyeol Europe A2
EN15804+A2  liquid
A1-A3
2016 EN15804+A1 AT
Thixotropic agent, e.g. Thixatrol ST CEPE database v3.0 (2016) ' CEPE Europe A2
EN15804+A2
A1-A3
Titanium dioxide production, sulfate EN15804+A1 =l
P ' ecoinvent 3.6 2019 ' Reference product: titanium dioxide Europe A2
process EN15804+A2
A1-A3
Transported mass EN15804+A1, h2
EN15804+A2 AT-A3
Treatment of municipal solid waste, ) EN15804+A1, Reference product: municipal solid A3
incineration ecoinvent 3.6 G EN15804+A2 waste World A1-A3
Treatment of waste paint, sanitary ) EN15804+A1, )
. 201 Ref : E 4
landfill ecoinvent 3.6 019 ENI5804+A2 eference product: waste paint urope C
Treatment of waste paperboard, ) EN15804+A1, Reference product: waste paperboard, A3
unsorted, sorting ecoinvent 3.6 S8l EN15804+A2  sorted World A1-A3
Trea.tn.lent.of.waste. polypropylene, ecoinvent 3.6 2019 EN15804+A1, Reference product: waste World A5
municipal incineration EN15804+A2 polypropylene
Treatment of waste wood, post- ecoinvent 3.6 2019 EN15804+A1, szs?iigiiuprrrlz(:L\j\::ci)\cljlvor(:lz:shulf:éfarl(s):r World A5
consumer, sorting and shredding ' EN15804+A2 P ' y
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ENVIRONMENT DATA EPD GEOGRAPHICAL RESULT
RESOURCE NAME SOURCE DATE NUMBER STANDARD REFERENCE FLOW REPRESENTATION CATEGORY
Treatment of wastewater, average, ) EN15804+A1, Reference product: wastewater, ) A3
capacity 4.7¢101/year ecoinvent 3.6 Gl ENI5804+A2 average Switzerland A1-A3
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ANNEX 3: SCREENSHOTS OF DATA INPUT

Tool input for Protega Steel 1001, Protega Steel 1002, Novatherm 4FR

1. Manufacturing materials - A1 @b 2kgCo:e  -25% 1.0 kgmass

If you are using recycled or reused materials as inputs for your preduct, the ‘polluter pays" principle of EN152804 is applied, which in practical terms means that product impacts are counted towards youwr product ondy after "End of Waste' status (see TR 16970 Guidance for the implementation of EN
15804, §.2.2). If you use raw mat=risls that sre wastes, then their impacis are fully allecated to the previous product system and are zens for your product. However, additonal processing required for your products will still need to be accounted. To identify such matenals in the datsbass, you can set
‘Characteristics’ filter to 'Global Warming Potentisl is Zera’.

Product raw materials (Ecoinvent data) = Compare answers B Create agroup  + Move materials

Ingut here materisls that gointo the product itsel, including water if part of product recipe. Packaging and ancillary production matenals (e.g. oils and gases) are not inputted here.

Start typing or click the amow W

Resource = Quantity = Massiunit & ik COge = Comment = Classification & = Transport, kilometers 3 & Transport, leg 2, kilometers (3 = Production losses, %
Acrylic acid production (Reference ? 0,1320|| kg 1.0 g 0.2Tkg - 11% Palymer dispersion P 100 | Market for transport Market for transport Included in quantity
Aluminium hydrosdde production {Ref ? 00101 || kg 1.0 g ~0kg - 0.2% Filler P 80 | Market for transport Market for transport Included in quantity
Annmnoniurn Polyphosphate (uncoated gr ? 02503 || kg 1.0 g 0.51kg - 21% Ammnonium polypr'osphanefé 820 | Market for transport Market for transport Included in quantity
Disperbyk-180 (CEFE) ? 0005 | kg W 1.0 g ~0kg - 0.3% Dispersing agents ,d 82 | Market for transport Market for transport Included in quantity
Markat for tap water (Reference pro ? 01268 || kg 1.0 g ~0kg - ~0% Watar ,d Market for fransport Market for transport Included in quantity
Markat for tap water (Reference pro ? 0038 | kg W 1.0 g ~0kg - ~0% Palymer dispersion ,d 100 | Market for transport Market for transport Included in quantity
Melamine production (Reference prod ? 00924 || kg W 1.0 g 0,45kg - 18% Melamine ,d 82 | Market for transport Market for transport Included in quantity
Minera! oil based defoamers [CTEFE) ? 00087 || kg 1.0 g 0,02kg - 1% Defoamears ,d 30 | Market for transport Market for transport Included in quantity
Thixotropic agent, e.g. Thixatrol 5 ? 0,0021|| kg 1.0 g 0,02kg - 0,96% Thizotropic agents ,d 88 | Market for transport Market for transport Included in quantity
Titanium dioxide producton, suffat ? 00204 || kg 1.0 g 0,40g - 17% Pigment TiO2 ,d 310 | Market for transport Market for transport Included in quantity
Propylene ghyeol production, Bquid ? 00268 || kg 1.0 g 0, 1kg - 4% Coalescent P 30 | Market for transport Market for transport Included in quantity
Pentaenythritol production in sodiu ? 01058 || kg 1.0 g 0,22kg - 9% Palyal P 110 | Market for ransport Market for transport Included in quantity
Product raw materials (EPDs from One Click LCA) = Compare answers Create a group P Move materials

¢ PROTEGA
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2. Ancillary and packaging materials - A3 @ 01kgCoe -4%
Packaging materials = Compare answers Create a group  +H Move materials

Input here packsging matenials used to ship and protect the product, if any

Start typing or click the amow W
Resource = Giuantity = Massiunit & ik COge = Comment = Classification (3= Transport, kilometers (31 = Transport, leg 2, kilometers (3 = Use for +A14+A2TRA
Market for polyprooylene, granulate ? 00235 || kg W 1.0 kg 0,07kg - 3% Plastic buckets P 50 | Market for fransport Market for transport Al
Bilow moulding (Reference product: ? 00285 || kg w 1.0 kg 0.03kg - 1% Plastiz buckets P Market for transport Market for transport A
Eur-flat pallet production (Referan ? 0,0006084¢ | unit Oud kg ~0lg - 0,2% Euro pallets & A
Amncillary materials = Compare answers El Create a group  *§* Move materials
Add here the matenials uzed in the manufacturing process that are not part of the final product, such as welding gases or oils used in the process.
Start typing or click the amow W
<. Additional transport- A1 & A2 @ 0kgCOze Bl 0.01 kgmass
Separate transportation - A2 = Compare answers B Create agroup  +} Move materials
Ingut raw matssial masses, used vehicke and distances (only for ransponstion that is not reponed earlier)
Start typing or click the amow W
Resource = Quantity = @C0=%  Comments Classification (1% Transport, kilometers (2% Transport, leg 2, kilometers (3% Use for +tA1+A2TRACI @ Allocation, %  LCA 5t
Transported mass 7 00146 || kg W ~0kg - ~0% Eurc pallets p 50 | Market for transport Market for fransport A 100 A2
Transportation fuels = Compare answers B Create a group  +* Move materials

¢ PROTEGA
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1. Manufacturing energy use - A2 @ 002kgCOe -1%

Acconding to EMN 15804 and 150 21830, the peneration of electricty, steam and heat from primary energy resources, also including their extraction, refining and transpoet are maledad in the A1-A3 life-cycle stages with vanance betwssn tt
madule for inputs provided here, as used in the EPD Hub and the International EFD System for example. However, some EPD programs do not apply this definition. Using renewable electricity in the product calculation is possible, if the ¢
electricity with sowrcing certificates.

If this is applied, renewsble electricity sourcing needs to be maintained for the whole validity of the EPD.

If manufactuning is exporting energy cutside the system boundary, pleasze insert those a5 separate negative flows here.

Energy use (Ecoinvent data) = Compare answers - Create a group  +* Move materials

Ingut here manufacturing procass energy use. Also include energy used for any internal transport.

Start typing or click the amow W

Resource = Quantity .CG!E ] Comment = Classification 3% Use for +A1+AZTRACI (&  Allocation, %

Electricity production, hydro, run- 7 008 || KWh W ~Okg - ~0% Hydro s Al 100 Change -
Electricity production, nuciear, bo ? 0,043 || Kiwh W ~Okg - ~0% nuciaar, FWR s Al 100 Change -
Electricity production, nuciear, or 7 0,02 KWhWh W ~Ofkg - ~0% nuclear, BWP s Al 100 Change -
Blectricity production, wind, =3mw 7 0,004 || KWh W ~Okg - ~0% Wind p All 100 Change -
Hesat production, natural gas, atin ? 0,125 | | KiWh W 0,03kp - 1% Gas p All 100 Change -
Market for tap water (Reference oro ? 076 kg w ~Okg - ~0% anduo p All 100 Change -

Energy use (LCA profiles from One Click LCA) = Compare answers - Create a group  + Move materials

Ingut here manufacturing process ensrgy use Also include energy used for any internal transport.

¢ PROTEGA
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2. Manufacturing waste and wastewater - A3 @8 0.01 kg COe

Generated waste and wastewater treatment = Compare answers El Create a group  ## Move materials

Start typing or click the amow W
Resource = Cuantity = Mass/unit (3) . COge = Comment = Classification () Transport, kilometers (@) % Transport, leg 2, kilometers (3 = Output mass type & =
Materials for re-uss ? 0035 | kg w 1.0 kg ~Okg - 0,1% IEC for reuss y 204 | Market for transport Market for transport Compaonents for re-use
Treatment of waste paper, unsorted, ? 0,001 kg W 1.0 kg ~{kg - ~0% cardboard for recycling p 272 | Market for transport Market for transport Materials for recycling
Treatment of municipal solid waste, ? 0,011 || kg W 1.0 kg ~Okg - 0.3% combustible waste Py 272 | Market for transport Market for fransport Do nothing
Treatment of wastawater, averags, o ? 0.00084 | m? 0.0 kg ~0kg - ~0% waste water p Do nothing

3. Process direct emissions - A3
# Click to input data

1. Transport to the building site - A4 @ o005kgCOe -2%

odule A4 (Transport to construction site) is recommended te be included. In the RTS program, it is mandatory if transport distance is ower 1000 km or the GYWP of the transpart is over 20 % of GWP of modules A1-A1
Tran=port impacts should be provided a5 average transport scenario, if svailable. Othenvise, typical scenario can be used. Transport scenario needs to consider impact of empty retumns, f they ar= signifizant.

Input mass of a declared unit of transported product, used vehicle and distance. = Compare answers Create a group 5 Move materials
Start typing or click the armow b
Resource = GQuantity = Y COge = Comment = Classification (= Transport, kilometers (3% Transport, leg 2, kilometers (&)
Transported mass 7 1,042 || kg W 0.05kg - 2% P 573 | Market for transport Market for transport
a
Transportation fuels = Compare answers B Create a group  #* Move materials
Start typing or olick the armow w

¢ PROTEGA
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2. Installation into the building - A5 @k 007kgCoe  -3% i 0.14 kg mass

Installation resources and outputs, per declared unit (Ecoinvent) = Compare answers E Create a group  #* Move materials

Installation resources and cutputs, per declared unit (EPDs from Cne Click LCA) = Compare answers Create a group < Move materials

Start typing or click the armow v
Installation waste, per declared unit = Compare answers B Create a group  #}* Move materials
Start typing or dlick the armow W
Resource = Cluantity = Mass/unit (3 ‘CO,E = Comment = Classification @ = Transport, kilometers @ = Transport, leg 2, kilometers (3
Treaiment of wasts wood, post-consu ? 00148 || kg W 1.0 kg ~0Oikg - ~0% Euro pallets P 50 | Market for fransport Market for transport
-
Direct emission to air: Carbon diox ¢ 005617041 || kg W 1.0 kg To eliminate biogenic mi "|LI§/ Market for transport Market for transport
fa
Trestment of waste polypropylene, m ? 0,0286 || kg W 1.0 ka 0,07kg - 3% Treatment of packaging L 50 | Market for fransport Market for transport
ral

Separate transportation = Compare answers Create a group  *}* Move materials

Input raw matesial masses, used wehicke and distances (only for transporistion that is not reported earlier)

¢ PROTEGA
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1. De-construction, demolition - C1

Module C1 (Deconstruction) related technical implementation {scenario} {mandatory) = Compare answers

Bebry g. 1, LT-08117 Vilnius

+370 614 27772

Create a group  *f* Move materials

ng or click hd

Resource = Guantity = &coe:  Comment Classification (@ =
Diessl, bumed in building machine ? O] KR W Demofition p Change
2. Transport to waste processing - C2
Module C2 (Transport during end of life stage) (mandatory] = Compare answers B Create a group  #* Move materials

Etart typing or dick the amo b
Resource = Guantity = & COge = Comment = Classification 3 = Transpart, kilometers (3=
Transported mass 7 085 | kg W 0.01kg - 0,5% Transportation to landfil y 50 | Transport, freight

|

Transportation fuels = Compare answers ElCreate a group  #* Move materials

Sta ping or click the armo -
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3. Waste processing for reuse, recovery and/or recycling - C3

Module C3 (waste processing) environmental impacts {mandatory) = Compare answers ~ [ Create a group  #* Move materials

IMaterials for enengy recovery are materials with efficiency of enengy recovery higher than 50 %. When efficiency rate is below this, they are not considersd matesials for enengy recovery. Add here the recycled or inc
datasets often are datasets for processing of inputs, with no outputs. These can be identifisd under Ecoinvent classification "38: Waste collection, treatment and disposal activities; materials recovery’ and fromtag v
Do awoid choosing data labeled for example 35 pest-consumer (a5 thoss reprasent use of matenials, not end of life processing).

Start typing or click the armmow L

4. Disposal - C4

GWWP biogenic emissions are accounted in the modulss where they occur, nonethelsss the degradation of a product's biogenic carbon content in 3 solid waste disposal site, shall be calculated without time limat. [f w
here a 'Dirsct CO2 Emission biogenic' to balance the biogenic carbon a5 requirsd by the EN 15804+A2 par §.3.5.5

Module C4 (Final disposal of demolition waste) environmental impacts (mandatory] = Compare answers = [ Create a group  +* Move materials
This only represents final disposal, incleding landfilling, burying or incineration with no energy recovery or energy recovery of less than G0 % efficiency. Add here the disposed portion of preduct based on the end of

with no cutputs. These can be identified under Ecoinvent classification '38: YWasie collection, treatment and disposal activities;, matenals recovery’ and from tag Waste' on type of dataset on dsta card, or by searchir
consumer (3s thoss represent use of matenials, not end of life processing).

Start typing or click the armow w
Resource = Quantity = Massiunit (& ik Coue = Comment = Classification (32
Treaiment of waste paint, sanitary ? 065 kg 1.0 g 0,08kg - 3% Change -

¢ PROTEGA
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Tool input for Protega Novatherm 2FR, Protega Wood S

1. Manufacturing materials - A1 @2kgcoe -26% B 1kgmass

If you are using recycled or reused materials a5 inputs for your product, the ‘polluter pays' principhe of EN15804 is applied, which in practical terms means that product impacts are counted towards your product ondy after End of Waste” status (see TR 16970 Guidance for the implementation of |
15804, §.2.2). If you use raw materials that are wastes, then their impacts are fully allocated to the previous product system and are zere for your product. However, additional processing required for your products will still need to be accounted. To identify such materials in the databass, you ca
‘Characteristics' filter to 'Global Warming Potential is Zero'.

Product raw materials (Ecoinvent data) = Compare answers ~ [JCreate agroup  « Move materials

Inpart here materisks that go into the product itself, including water if pant of product recipe. Packaging and ancillary production matesials (e.g. oils and gases) are not inputted here.

Start typing or cfick the amow W

Resource = Quantity = Massiunit @ ik COge = Comment ¥ Classification &2 Transport, kilometers (812 Transport, leg 2, kilometers &% Production losses, %

Acrylic acid production (Reference ? 0,10 kg W 1.0 g 0,22kg - 8% Polymer dispersion y 100 | Market for transport Market for transport ncluded in quantity
¢l

Amnmmonium Polyphosphate {uncoated gr 7 02178 || kg ™ 1.0 kg 0, 44kg - 17% Ammonium poy::uhusphate/ 520 | Market for transport Market for transport ncluded in quantity
o

Disperbyk-180 [CEFPE) ? 00045 || kg » 1.0 kg ~0hg - 0.2% Céspersing agents y §2 | Market for transport Market for transport ncluded in quantity
a

Market for tap water (Feferenca pro ? 0,728 || kg » 1.0 kg ~Okg - ~09% Wiater y Market for transport Market for transport neluded in quantity
a

MWarket for tap water (Reference oro ? 0073 || kg 1.0 g ~0kg - ~0% Polymer dispersion y 100 | Market for transport Market for transport ncluded in quantity
¢

Mingra! oil based defoamers (CEFE) ? 00050 || kg 1.0 kg 0.01kg - 0,5% Defoamers y 30 | Market for transport Market for transport ncluded in quantity
¢l

Thizotropic agent, e.g. Thixatral 5 7 00050 || kg 1.0 g 0,01kg - 0,5% Thixotropic agents y 58 | Market for transport Market for transport ncluded in quantity
¢l

Titanium dioxide production, sulfat ? 00400 || kg W 1.0 kg 0,2kg - 3% Pigment TiO2 y: 310 | Market for transport Market for transport ncluded in quantity
o

Fropylene ghycol production, Bquid ? 00150 || kg » 1.0 kg 0, 06ikg - 2% Coalescent y 30 | Market for transport Market for transport ncluded in quantity
a

Pentaerythritol production in sodiu ? 01825 || kg 1.0 g 0.34kg - 13% Polyal p 110 | Market for transport Market for transport ncluded in quantity
a

Cyclic amine hardener (CEPE) ? 01851 || kg 1.0 g 0.95kg - 3T% Cyanoguanidin y 1130 | Market for transport Market for transport ncluded in quantity

Product raw materials (EPDs from One Click LCA) = Compare answers ~ [ Create a group  +* Move materials

< Click to input data

¢ PROTEGA
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2. Ancillary and packaging materials - A3 @B 01kgCOe -4%
Packaging materials = Compare answers B Create a group  #* Move materials

Imgut here packaging matesals used to ship and protect the product, if any

Start typing or click the armow L 4
Resource * Quantity = Mass/unit © i COe > Comment * Classification £+  Transport, kilometers 1% Transport, leg 2, kilometers (35 Use for +A1+A2TRACI @
Market for polypropylene, granulate ? O0286 || kg W 1.0 kg 0,07kg - 3% Flastic buckets y 50 | Market for transport Market for fransport Al
Blow moulding (Reference product: ? 00285 kg 1.0 kg 0,03kg - 1% Plastic buckets y Market for transport Market for fransport A
Eur-flat pallet producton (Referen ? 0,0005084F | unit oo kg ~0kg - 0,2% Euro pallets y Al
Amncillary materials = Compare answers ElCreate a group  <* Move materials

Add here the matenals used in the manufacturing process that are not pan of the final product, such as welding gases or oils used in the process.

IO L 4

<. Additional transport - A1 & A2 & okgco:= B001 kgmass

Separate transportation - A2 = Compare answers B Create a group  #* Move materials

Ingut raw material masses, used vehicle and distances (enly for transporiation that is not reported earlier)

Start typing or click the amow w
Resource * Quantity = @ COe2  Comments Classification (£ Transport, kilometers (&% Transport, leg 2, kilometers (35 Use for +A1+A2TRACI (B Allocation, %  LCA Stage
Tranzported mass ? 00148 || kg W ~0kg - ~0%% Euro pallets P 50 | Market fior transport Market for fransport Al 100 AZ
i
Transportation fuels = Compare answers B Create agroup  #* Move materials

¢ PROTEGA
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1. Manufacturing energy use - A3 @002 kgCoe -1%

According to EN 15804 and 150 21834, the peneration of electricity, steam and heat from primany energy resocurces, also including their extraction, refining and transport are incleded in the A1-A3 life-cycle stages with vaniance betwesn the
madule for inputs provided here, as used in the EPD Hub and the Intermational EPD System for example. Howsver, some EPD programs do not apply this definiion. Using renewable electricity in the product calculation is possible, i the mz
electricity with sourcing castificates.

If this is applied, renswsable electricity sourcing needs to be maintained for the whole walidity of the EPD

If manufacturing is exporting enengy cutside the syst=m boundary, please insert those 35 separate negative flows here.

Energy use (Ecoinvent data) = Compare answers - Create a group  *B Move materials

Ingut here manufacturing process energy use. Also include energy used for any internal transport.

Start typing or click the amow v

Resource = Quantity = .Cﬂge = Comment = Classification (3 % Use for +A1+AZTRACI (@ Allocation, %

Electricity production, hydro, run- ? 0,08 || kKiwh W ~0kg - ~0% Hydro p All 100 Change ~
Electricity production, nudiear, bo ? 0,043 || Kavh W ~0kg - ~0% nudiear, PWR y All 100 Change ~
Electricity production, nuciear, pr ? 0,02 || kiwh W ~0&g - ~0% nuciear, BWP p: All 100 Change -
Blectricity production, wind, =3mw 7 0,004 || kKiWh W ~0ag - ~0% Wiind . All 100 Change -
Heat production, natural gas, atin 7 0125 || kKiWh W 0.03kg - 1% Gas y All 100 Change -
Market for tap water (Referencs oro ? 07E|| kg W ~Okg - ~0% anduo y All 100 Change ~

Energy use (LCA profiles from One Click LCA) = Compare answers - Create a group  *B Move materials

¢ PROTEGA
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2. Manufacturing waste and wastewater - A3 @ 0.01 kg COe

Generated waste and wastewater treatment = Compare answers Bl Create agroup  ** Move materials

Start typing or dlick the ammow W
Resource = Guuantity = Massiunit @ . COge = Comment =
Materials for re-uss ? 0035 kg W 1.0 kg ~0kg - 0,1% IBC for reuse
Treatment of wasts paper, unsortad, ? 0001 || kg W 1.0 kg ~Okg - ~0% cardboard for recycling
Treatment of municipal solid waste, ? 0,011 kg W 1.0 kg ~0kg - 0,2% combustible waste
Treatment of wastewater, average, ¢ ? 0,00084 [ m? 0.0 kg ~Okg - ~0% waste water

3. Process direct emissions - A3
+ Click to input data

1. Transport to the building site - A4 @ 0.05kg COe -2%

£

e

£

£

Bebry g. 1, LT-08117 Vilnius
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Classification L'f] = Transport, kilometers. @ =

204 | Market for transport

272 | Market for transport

272 | Market for transport

Transport, leg 2, kilometers @

Market for fransport
Market for fransport

Market for fransport

Module A4 (Transport te construction site) is recommended to be included. In the RTS program, it is mandatory if transport distance is over 1000 km or the GWF of the transport is over 20 % of GWP of modules A1-A3. Fr
Transport impacis should be provided as average transport scenario, if available. Othenwise, typical scenanio can be used. Transpont scenario needs to consider impact of empty returns, if they are significant.

Input mass of a declared unit of transported product, used vehicle and distance. = Compare answers

L4

Start typing or click the amow

& coes
0.05kg - 2% P

Resource = Quantity = Comment =

Transported mass ¢ 1,043 || kg W

—

Transportation fuels = Compare answers 4+ Move materials

B Create a group

Start typing or click the amow W
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Classification @ %

b Move materials

Transport, kilometers & =

573 | Market for transport

¢ PROTEGA

Transport, leg 2, kilometers (& =

Market for transport

Output mass type () +

Do nothing
Materials for recycling
Do nothing

Do nothing
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2. Installation into the bullding - A5 @ 0.07 kg COse

Installation resources and outputs, per declared unit (Ecoinvent) = Compare answers

sustainability
consulting

Start typing or click the amow W

Installation resources and outputs, per declared unit (EPDs from One Click LCA)

Start typing or click the ammow w

Installation waste, per declared unit = Compare answers

2]
il

Iypirg or ChCK the armow

Resource =

Treatment of waste wood, post-consu ?

Direct emission to air: Carbon
Treatment of waste polypropyl

Separate transportation =

Gluantity =

diox 7 D,0561794

ene.m 7 0.0256

Compare answers

00148

g

g

K Create a group

W

W

Create a group

info@vestaconsulting.It

www.vestaconsulting.lt

-5% 014 kg mass

Massiunit (£ @ COme %

10 kg ~Dkg - ~0%
10 kg
10 kg 0,07kg - 3%

+f+ Move materials

Inpat raw matenal masses, used wehicle and distances (only for transponation that is not reported earlisr)

Start typing or click the amow

W
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= Compare answers

++ Move materials

To elminate biogenic minus
o

Treatment of packaging
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2 Move materials

& Move materials

Classification %  Transport, kilometers (3=

P
P

4
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1. De-construction, demolition - C1
Module C1 [Deconstruction) related technical implementation {scenario) (mandatory) = Compare answers B Create a group 3+ Move materials
Start typing or click the armow v
Resource * Guantity = & coes:  Comment s Classification & %
Diesel, bumed in building machine ? 0| kh w Transportaton to landfill P Change

2. Transport to waste processing - C2

Module C2 (Transport during end of life stage) (mandatory)] = Compare answers El Create a group  #* Move materials

Start typing or dlick the armoy v
Resource = Quantity = &8 COge = Comment = Classification (32 Transport, kilometers (& = Transpaort, leg 2, kilometers (3 =
Transported mass 7 07| kg » ~0kg - 0,2% p A0 | Market for transport Market for transport
¢
Transportation fuels = Compare answers B Create a group  4* Move materials
Start typing or dick the amo b

¢ PROTEGA
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3. Waste processing for reuse, recovery and/or recycling - C3

Maodule C2 (waste processing) environmental impacts {mandatory} = Compare answers ~ [ Create agroup < Mowve materials

Iatzrials for energy recovery are materials with efficiency of energy recovery higher than 30 .. When efficiency rate is below this, they are not considered matenals for enengy recoveny. Add hers the re
datasets often are datasets for processing of inputs, with no outputs. These can be identified under Ecoinvent ciassification "38: Waste collection, treatment and disposal activities; materials recovery’ an
Do avoid choosing data labeled for examples 35 post-consumer (35 thoss represent use of matenials, not end of life processing).

Start typing or click the armow W

4. Disposal - C4

GWP biogenic emissions are accounted in the modulss where they occur, nonetheless the degradation of 2 product's biogenic carbon content in 3 solid waste disposal site, shall be calculated without ti
here a 'Direct CO2 Emission biogenic’ to balance the bisgenic carbon as required by the EN 15804+42 par 6.3.5.5

Module C4 (Final disposal of demolition waste) environmental impacts (mandatory) = Compare answers = Create a group  ** Move materials
This only represents final disposal, including landfilling, burying or incineration with ne energy recowery or energy recovery of less than 80 % efficiency. Add here the disposed portion of product based o

with no cutputs. These can be identified under Ecoinvent classification “38: Waste colection, treatment and disposal activities; matenials recovery’ and from tag Waste' on type of dataset on data card, o
consumer (35 thoss represent use of matenials, not end of life processing).

Start typing or click the amow W
Resource = Quantity = Massiunit & @i COye = Comment = Classification (=
Treatment of waste paint, sanitary 7 07| kg 1.0 kg 0.08kg - 3% Change -

5. Benefits and loads beyond the system boundary - D

¢ PROTEGA
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Tool input for Protega Ecomastic 5FR

1. Manufacturing materials - A1 @ 1kgCOe -75% M1 kgmass

If you are using recycled or reused materials s mputs for your preduct, the ‘polluter pays’ principle of EN15804 is applied, which in practical terms means that preduct impacts are counted towsrds your product only after 'End of YWaste' status {see TR 18970 Guidance for the implementation
16804, 3.2.2). If you use raw materisls that are wastes, then their impacts are fully allocated to the previous product systern and are zero for your product. However, additional processing required for your products will still need to be sccounted. To identify such materials in the database, you
‘Characieristics’ filter to 'Global Warming Potentisl is Zero’,

Product raw materials (Ecoinvent data) = Compare answers ~ I Create agroup  #* Move materials

Ingut here materials that go into the product itseff, including water if part of product recipe. Packaging and ancillary production matesials (e.g. oils and gases) are not inputied here.

Start typing or click the amow v

Resource = Quantity = Masslunit & @ CO.e 2 Comment + Classification & = Transport, kilometers 3% Transport, leg 2, kilometers (3% Production losses, %

#crylic acid production (Refe’ence? 0313 | kg W 1.0 kg 0,63kg - 44% Polymer dispersion y 100 | Market for transport Market for transport Inciuded in quantity
ol

Aluminium hydrosade production (Ref ? 04080 || kg W 1.0 kg 0,21kg - 14% Filler y o0 | Market for transport Market for transport Inciuded in quantity
el

Disperbyk-180 (CEPE) ? 0,0050 || kg 1.0 kg ~0Okg - 0.5% Dispersing agents. p: 82 | Market for transport Market for transport Inciuded in quantity
il

Market for tap water (Reference pro ? 00150 || kg W 1.0 kg ~0Ohg - ~0% Wister p Market for transport Market for transport Inciuded in quantity
|

Market for tap water (Reference pro ? 0,208 || kg W 10 kg ~Okg - 0.1% Polymer dispersion y 100 | Market for transport Market for transport Inciuded in quantity
ol

Minara! oil based defoamers (CEPE) ? 00050 || kg 1.0 kg 0,01kg - 0,8% Dafoamears y 30 | Market for transport Market for transport Inciuded in quantity
el

Thizotropic agent, e.g. Thixatrol 5 ? 0,0075 || kg 1.0 kg 0,02kg - 1% Thixotropic agents. p: 52 | Market for transport Market for transport Inciuded in quantity
il

Titanium dioxide production, suffat 7 00401 || kg W 10 kg 0.2kg - 14% Pigment Tio2 - 310 | Market for transport Market for transport Inciuded in quantity
|

Product raw materials (EPDs from One Click LCA) = Compare answers - Create a group #* Move materials

¢ PROTEGA
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2. Ancillary and packaging materials - A3 @ 01kgCOe -7%
Packaging materials = Compare answers E) Create a group  +& Move materials

Input here packaging matesials used to ship and protect the product, if amy

St ng or click the amow b

Resource = Cuantity = Mass/unit (3 ‘ COge = Comment =
Market for polypropylens, granulate ? 00225 | kg W 1.0 kg 0,07kg - 5% Plastic buckets
Blow moulding {(Reference product: ? 00286 || kg W 1.0 kg 0,02kg - 2% Flastic buckets
Eur-flat paliet production (Referan ? 0,0008084¢ | unit 0o kg ~{kg - 0,3% Euro pallats
Ancillary materials = Compare answers B Create agroup < Move materials

Bebry g. 1, LT-08117 Vilnius

+370 614 27772

Classification (% Transport, kilometers @

50 | Market for transport

Market for transport

B

Add here the matenials usad in the manufacturing process that are not part of the final product, such as welding gases or oils used in the process.

St

YPINg Or CHCK The SImow v

3. Additional transport- A1 & A2 @ 0kgCOe M 0.01 kg mass

Separate transportation - A2 = Compare answers B Create agroup 4 Move materials

Ingut raw matenial masses, used vehicle and distances (only for ransponiation that is not reponed earlisr)

Sta IO w
Resource = Quantity = ‘ CiOge = Comment = Classification @ %
Transported mass 7 0048 || kg W ~Okg - ~0% Euro pallets p:
v
Transportation fuels = Compare answers Bl Create a group 4 Move materials

75 EPD background report

Transport, kilometers (& & Transport, leg 2, kilometers () &

50 | Market for transport Market for transport

¢ PROTEGA

Transport, leg 2, kilometers (3 =

Market for transpart

Market for transpaort

Use for +A1+AZTRACI (&

Al

Use for +A1+A2ITRAC
A
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A
Allocation, % LCA Stag
100 A2
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1. Manufacturing energy use - A3 @003 kg COze -2%

Apcording to EM 15804 and I50 21830, the peneration of electricity, steam and heat from primary energy resources, also induding their extraction, refining and transport are included in the A1-A3 lifecycle stages with varance betwesn the
madule for inputs provided here, s used in the EPD Hub and the International EFD System for example. However, some EPD programs do not apply this definiion. Using renewable electricity in the product calculation is possible, i the m:
electricity with sowrcing cerificates.

If this is applied, renewabls electicity sourcing needs to be maintained for the whole validity of the EPD.

If manufacturing is exporting energy cutside the system boundary, please nsen those a5 separate negative flows here.

Energy use [Ecoinvent data) += Compare answers = Create a group  +&* Move materials

Ingut here manufacturing process ensrgy use Also include energy used for any internal transport.

Start typing or click the ammow W

Resource = Quantity = .CG!E H Comment = Classification & % Use for +A1+AZTRACI @ Allocation, %

Blectricity production, hydro, run- 7 0,08 || KWh v ~Okg - ~0% Hydro p All 100 Change -
BElectricity production, nudiear, bo ? 0,043 || KWh W ~Okg - ~0% nuciear, FWR p All 100 Change -
Electricity production, nuclear, pr 7 0,02 | KWh W ~Okg - ~0% nucear, BWP s All 100 Change -~
Blectricity production, wind, =3mw ? 0,004 || KWh W ~Okg - ~0% Wilind P All 100 Change -
Heat production, natural gas, atin ? 0125 || KWh W 0,03kp - 2% Gas 2 All 100 Change -
Market for tap water (Reference pro ? 07G|| kg W ~Okg - ~0% anduo p All 100 Change -

Energy use [LCA profiles from One Click LCA) = Compare answers - Create a group  +* Move materials

¢ PROTEGA
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2. Manufacturing waste and wastewater - AS @001 kgCOpe -1%

Generated waste and wastewater treatment = Compare answers B Create a group  “* Move materials

Start typing or click the amow W
Resgurce = Gluantity + Massiunit @ ik COge = Comment = Classification (8% Transport, kilometers (7 Transport, leg 2, kilometers 3+ Outputmass type @ =
Materials for re-use ? 0035 kg W 10 kg ~0kg - 0,1% IEC for reuse ,& 204 | Market for transpart Market for transport Do nothing
Treatment of wasts paper, unzortad, ? 0,001 kg W 10 kg ~Okg - ~0% cardboard for recycling P 272 | Market for transport Market for fransport Materials for recycling
Treatment of municipal solid waste, ? 0011 || kg W 1.0 kg ~Okg - 0,4% combustible waste L 272 | Market for transport Market for transport Do nothing
Treatment of wastewater, sverage, © ? 0,00084 | m® 0.0 kg ~0kg - ~0% waste water L Do nothing

3. Process direct emissions - A3
= Click to input data

1. Transport to the building site - A4 @ 0.05kgCOe-4%

Module A4 (Transport te construction site) is recommended to be included. In the RTS program, it is mandatory if ransport distance is over 1000 km or the GWP of the transport is over 20 % of GWP of modules A1-A2. F

Transport impacts shoukd be provided as average transport scenario, if available. Othenwise, typical scenaric can be wsed. Transport scenario needs to consider impact of empty refumns, if they are significant.

Input mass of a declared unit of transported product, used vehicle and distance. = Compare answers Create a group  *f* Move materials

Start typing or click the amow b
Resource = Quantity = . COge = Comment = Classification (2 = Tranmsport, kilometers s Transport, leg 2, kilometers s
Transporied mass ? 1,043 || kg W 0.05kg - 4% p 573 | Market for transport Market for transport
Transportation fuels = Compare answers Create a group  +* Move materials

¢ PROTEGA
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2. Installation into the building - A5 @ 007kgCOe -5% 014 kgmass

Installation resources and cutputs, per declared wnit {(Ecoinvent) = Compare answers

Start typing or click the amow

Installation resources and cutputs, per declared unit (EPDs fram One Click LCA)

Start typing or click the amow

Installation waste, per declared unit = Compare answers

Start typing or click the amow

Resource =

Treaiment of waste wood, post-consu 7
Direct emission fo air: Carbon diox ¢

Treaiment of waste palypropylene, m ?

Separate transportation = Compare answers

g

g

EJ Create a group

Massiunit @ B COze 2

10 kg ~kg - ~0%
1.0 kg
10 kg 0,07kg - 5%

Create a group  “* Move materials

Ingut raw matesal masses, used wehicle and distances (only for transponation that is not reported earlisr)

Start typing or click the amow
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El Create a group

+= Compare answers

& Mowve materials

To eliminate biogenic minus
-

Treaiment of packaging
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+* Move materials

Create a group  +* Move materials

Classification & %
-
E

s

¢ PROTEGA

Transport, kilometers (3 %

50 | Market for transport
Market for transport

50 | Market for transport

Transport, leg 2, kilometers (&=

Market for transport

Market for transport

Market for transport

Use fic

All

All

All
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1. De-construction, demaolition - C1
Module C1 [Deconstruction) related technical implementation (scenaric) (mandatory) = Compare answers ElCreate a group  *3* Move materials
Start typing or cfick the anoy b
Resource = Guantity = & Co.e:  Comment 2 Classification (@ =
Diesal, bumed in building machine ? 0 KWh W y Change
2. Transport to waste processing - C2
Module C2 (Transport during end of life stage) (mandatory] = Compare answers ElCreate a group  ** Move materials
Start typing or click the amow v
Resource = Quantity = @ CO.e Comment = Classification =  Transport, kilometers @ =
Transported mass 7 074| kg W ~0kg - 0,5% y Transportation to l: 50 | Market for transport
'
Transportation fuels = Compare answers B Create a group  #* Move materials

¢ PROTEGA
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. Waste processing for reuse, recovery and/or recycling - C2

Module C2 (waste processing) environmental impacts {mandatory}) = Compare answers ~ Bl Create a group  #* Move materials

Materials for energy recovery are materials with efficiency of enemy recovery higher than 80 %. When efficiency rate is below this, they are not considered matenials for energy reco
datasets often are dat@sets for processing of inputs, with no outputs. These can be identified under Bcoinvent classification "38: Waste collection, treatment and disposal activities; m
Diz avoid choosing data labeled for example as post-consumer (35 those represent use of materials, not end of life processing).

Start typing or click the amow w

4. Disposal - C4

GWP biogenic emissions are accounted in the modules where they occur, nonetheless the degradation of a product's biogenic earben content in a solid waste disposal site, shall be
here a ‘Direct CO2 Emission biogenic’ to balance the biogenic carbon as required by the EMN 15804+A2 par 8.3.5.5

Module C4 (Final disposal of demolition waste) environmental impacts (mandatory) = Compare answers = Create a group  ** Move materials
This only represents final dispesal, incleding landfilling, burying or incineration with no energy recovery or energy recovery of less than 80 % efficiency. Add here the disposed porio

with no cutputs. These can be identified under Ecoinvent classification “38: Waste collection, treabment and disposal activities; matenalks recoweny’ and from tag WWaste' on type of da3
consumer (35 those represant use of matenals, not end of life processing).

Start typing or dick the amow v
Resource + GQuantity * Massiunit & s COue 2 Comment Classification (& %
Treatment of waste paint, sanitary ? 074|| kg w 1.0 g 0, 0¥keg - B%

¢ PROTEGA
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Tool input for Protega Topcoat W

1. Manufacturing materials - A1 @ 1kgcoe

info@vestaconsulting.It

www.vestaconsulting.lt

-82% [ 1.0 kg mass

Bebry g. 1, LT-08117 Vilnius
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If you are using recycled or reused materials as mputs for your product, the ‘polluter pays" principle of EN15804 is applied, which in practical terms means that product impacts are counted towards your product only after 'End of Waste® status {see TR 16970 Guidance for the implementation of EN
15804, 3.2.2). If you use raw materials that are wastes, then their impacts are fully allocated to the previous product systemn and are zere for your product. However, additional pracessing required for your products will still need 1o be accounted. To identify such materials in the database, you can set
'Characieristics' filter to 'Global Warming Potential is Zero'.

Product raw materials (Ecoinvent data) = Compare answers -

EJ Create a group

+ Move materials

Imput here materisls that go into the product itseff, including water if part of product recipe. Packaging and ancillary production materials (e.g. oils and gases) are not inputted here.

Start typing or olick the amow v
Resource =
Aorylc acid production (Refersnce ?
Aluminium hydrosade production {Ref ?
Disperbyk-180 (CEFE)} 7
Market for tap water (Reference pro ?
Market for tap water (Reference pro ?
Mineral oil based defoamers (CEPE) ?
Thizotropic agent, e.g. Thixatrol 5 7
Titanium dioxide production, suffat 7

Propylene ghycol production, Bquid ?

Product raw materials (EPDs from One Click LCA} = Compare answers -

81 EPD background report

Quantity =

0.276
01802
0,0020
0,1802

0,154
0,0020
0,0100
0,15802

0,0150

kg
kg
kg
kg
kg
kg
kg
kg

kg

<

<

Cll €< €]«

Masslunit &

kg

& a8 8 8 a8 F &

B Create a group

&coe:
0,56kg - 30%
0,09kg - 5%
~Dkeg - 0,2%
~lkeg - ~0%
~Okg - 0.1%
~Okg - 0.3%
0.03kg - 1%
0.75kg - 41%

0.08kg - 3%

Comment +

Palyrer dispersion
Filler

Dispersing agents
Water

Polymer dispersion
Defoamers
Thixofropic agents
Figment TiO2

Coalescent

«* Mowve materials

b

b

b

b

b

b

b

b

b

Classification (@ %

100
20

g2

100

210

Transport, kilometers (&

harket for transport
harket for transport
Market for fransport
Market for fransport
Market for fransport
Market for fransport
Market for fransport
Market for fransport

Market for fransport

¢ PROTEGA

Transport, leg 2, kilometers (3 5

Market for fransport

Market for fransport

Market for fransport

Market for fransport

Market for transport

Market for transport

Market for transport

Market for transport

Market for transport

Production losses, %

Inciuded in quantity
Inciuded in quantity
Included in quantity
Included in quantity
Included in quantity
Included in quantity
Included in quantity
Inciuded in quantity

Inciuded in quantity

Use for

All

All

All

All

All

All

All

All

All
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2. Ancillary and packaging materials - A3 @ 01kgCo.e -5%
Packaging materials = Compare answers O Create a group  ** Move materials

Input here packaging matesials used to ship and protect the product, if any

Start typing or click the amow hd
Resource + Quantity = Massiunit & @B CO.e % Comment Classification (£ Transport, kilometers (£12  Transport, leg 2, kilometers % Use for +A1+A2TRAL
Market for polypropylene, granulate ? 00235 | kg W 1.0 kg 0.07kg - 4% Plastic buckets - 50 | Market for transport Market for transport A
Blow rmoulding (Referenca product: ? 00285 | kg W 1.0 kg 0.03kg - 1% Plastic buckets - Market for transpaort Market for transport A
Eur-flat patet producton (Refersn ? 0,0006084¢8 | unit 0.01 kg ~0kg - 0,2% Euro pallats P A
Ancillary materials = Compare answers El Create a group  #§* Move materials
Add here the matenals ussd in the manufacturing process that are not pant of the final product, such a= welding gases or oils used in the process.
Start typing or click the amow L
<. Additional transport - A1 & A2 #bokgCO:e M 0.01 kg mass
Separate transportation - A2 = Compare answers B Create a group & Move materials
Ingut raw matenial masses, used wehicle and distances (only for ransponation that is not repored earlisr)
Start typing or click the amow '
Resource * Quantity & @bCO.es  Comments Classification %  Transport, kilometers (3% Transport, leg 2, kilometers (55 Use for +A1+AZTRACI (B Allocation, % LCA Stay
Transported mass ? OO0148 | kg W ~Ohg - ~0% Euro palleis P 50 | Market for transport Market for transport Al 100 A2
Transportation fuels = Compare answers B Create a group < Move materials

¢ PROTEGA
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1. Manufacturing energy use - A3 @003 kgCOe -2 %

According to EN 15804 and 150 21830, the peneration of electricity, steam and heat from primary energy resources, also including their extraction, refining and transport are incleded in the A1-A3 life-cyde stages with varniance betwesn the 5t
madule for inputs provided here, as used in the EPD Hub and the Intemational EFD System for examgple. Howsever, some EPD programs do not apply this definition. Using renewable electricity in the product calculation is possible, if the mam
electricity with souwrzing ceificates.

If this is applied, renewsable electricity sourcing needs to be maintained for the whole validity of the EPD.

If manufactuning is exporting enengy cutside the system boundzry, please insen those 35 separate negative flows here.

Energy use (Ecoinvent data) = Compare answers = Create a group P Move materials

Ingut here rmanufacturing procass ensrgy use Also include energy used for any internal transport.

Start typing or click the amow v

Resource = Quantity = .Cﬂge = Comment = Classification 3 = Use for +A1+AZTRACI @ Allocation, %

Blectricity production, hydro, run- ? 0,08 || KiWh W ~Dbag - ~0% Hydro p All 100 Change -
Electricity produwction, nuclear, bo ? 0,043 || KWh W ~0fg - ~0% nuchear, PWR p All 100 Change ~
Electricity production, nuclear, pr 7 0,02 || KWh ~0kg - ~0% nuclear, BAWP p All 100 Change ~
BElectricity produwction, wind, =3mw ? 0,004 || KWh W ~0kg - ~0% Wind p All 100 Change ~
Heat production, natural gas, atin ? 0125 || Kih W 0,03kg - 2% Gas p All 100 Change ~
Market for tap water (Referencs oro ? 07| kg W ~0kg - ~0% anduo p All 100 Change ~

Energy use [LCA profiles from One Click LCA) = Compare answers - Create a group  +B Move materials

Ingut here manufacturing process ensrgy use Also include energy used for any internal transpert.

¢ PROTEGA
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2. Manufacturing waste and wastewater - A3 @ 0.01 kg COze

Generated waste and wastewater treatment = Compare answers E Create agroup < Move materials

Start typing or click the amow W
Resource = Guantity = Massiunit (3 . COqe = Comment = Classification (3= Transport, kilometers @ Transport, leg 2, kilometers @=
Materials for re-uss ? 0035 kg W 1.0 kg ~Okg - 0,1% I2C for reuse p 204 | Market for transport Market for transport
Trestment of waste paper, unsortad, ? 0,001 kg W 1.0 kg ~0kg - ~0% cardboard for recycling P 272 | Market for transport Market for fransport
Treatment of municipal solid waste, ? 0,011 kg W 1.0 kg ~0kg - 0,2% combustible waste P 272 | Market for transport Market for fransport
Treatment of wastewater, average, o 7 0,00084 | m° 0.0 kg ~Okg - ~0% waste water p

<. Process direct emissions - A3

e Plick #n ek daia

1. Transport to the building site - A4 @ 0.05kyCOe -3%

Maodule A4 (Transport to construction site) is recommended to be included. In the RTS program, it is mandatory if trans port distance is ower 1000 km or the GWP of the transpadt is over 20 % of GWP of modules A1-A2
Transport impacts should be provided a5 awverage transpont scenario, if available. Othenwise, typical scenarie can be used. Transport scenario needs to consider impact of empty returns, if they are significant.

Input mass of a declared unit of transported product, used vehicle and distance. = Compare answers Create a group  # Move materials

Start typing or click the amow b
Resource = Quantity = & coe s Comment = Classification =  Transport, kilometers (3 =
Transported mass 7 1,043 || kg w 0.05kg - 3% L 573 | Market for transport
Transportation fuels = Compare answers B Create a group  4* Move materials

Start typing or click the amow w

¢ PROTEGA
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Market for transport

Cutput mass type @

Components for re-use
Materisls for recycling
Do nothing

Do nothing
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2. Installation into the building - A5 & o007kgco.e -4% @014 kgmass

Installation resources and outputs, per declared unit (Ecoinvent] = Compare answers Ed Create a group  <* Move materials

Installation resources and outputs, per declared unit (EPDs from One Click LCA) = Compare answers Create a group  *I* Move materials

W
Installation waste, per declared unit = Compare answers Bl Creatz a group  +* Move materials
W
Resource = Cruantity = Mass/unit @ .CO,E - Comment = Classification (@ Transport, kilometers (& = Transport, leg 2, kilometers (3 = Use for +A1+A2TRACI @  OQutput masst
Treatment of waste wood, post-consu ? 00148 || kg W 1.0 kg ~Okg - ~0% Euro pallets y 50 | Market for fransport Market for transport All Do nothing
i
Direct emission to air: Carbon diox ? 005817548 | kg W 1.0 kg To eliminate biogenic mi ﬁus/ Market for transpaort Market for fransport All Do niothing
rl
Tresiment of waste polypropylens, m ? 00286 || ky 1.0 kg 0,07kg - 4% Treatment of packaging y 50 | Market for fransport Market for transport All Do nothing
i

Separate transportation = Compare answers B Create agroup  +* Move materials

Ingut raw matedal massas, used vehicke and distances (only for transportation that is not reported earlier)

rTOw v

¢ PROTEGA
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1. De-construction, demolition - C1

Module C1 (Deconstruction) related technical implermentation (scenario) (mandatory)

Resource & Guantity % i coe s

Diesel, bumed in building machine ? 0| kWh

2. Transport to waste processing - C2

Module C2 (Transport during end of life stage) (mandatory] = Compare answers

Start typing or dick the amo b
Resource = Guantity = & COqe = Comment =
Transported mass 7 053 kg w ~0kg - 0,3% Transportation to landf

Transportation fuels = Compare answers &3 Create a group
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= Compare answers

Comment =

+}+ Move materials

Bebry g. 1, LT-08117 Vilnius
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B Create a group

Classification (3%

Change

E Create a group  ** Move materials

Classification (3% Transport, kilometers (3 %

A0 | Market for transport

s

¢ PROTEGA

&+ Move materials

Transport, leg 2, kilometers (3 2

Market for transport
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3. Waste processing for reuse, recovery and/or recycling - C3

Module C2 (waste processing) environmental impacts {mandatory) = Compare answers = [ Create a group  <* Move materials

Iat=rials for enangy recovery are materials with efficiency of energy recoveny higher than 80 % When efficiency rate is below this, they are not considerad matenals for snengy recovany. Add han
datasets often are datasets for processing of inputs, with no outputs. These can be identfied under Ecoinvent classification "38: Waste collection, treatment and disposal activities; materials recon
Do awoid choosing data labeled for example a5 post-consumer (35 those represent use of matenials, not end of life processing).

Start typing or click the armow W

4. Disposal - C4

GWP biogenic emissions are accounted in the modules where they occur, nonetheless the degradation of a product's biogenic carbon content in 3 solid waste disposal site, shall be calculated wi
here a 'Direct CO2 Emission biogenic’ to balance the bisgenic carbon as required by the EM 15804+42 par §.3.5.5

Maodule C4 (Final disposal of demolition waste) environmental impacts (mandatory) = Compare answers = [ Create a group  +* Move materials
This only represents final disposal, incleding landfilling. burying or incineration with no energy recowery or energy recovery of less than 80 % efficiency. Add here the disposed portion of product b

with no outputs. These can be identified under Ecoinvent classification “38: Waste collection, treatment and disposal activities; matenials recovery’ and from tag Waste' on type of dataset on data
consumer (a5 those represent use of matenals, not end of life processing).

Start typing or click the armow W
Resource + Quantity * Massiunit & i COe = Comment 5 Classification & %
Treatment of waste paint, sanitary 7 053 || kg W 1.0 g 0,05 kg - 3% Change -

¢ PROTEGA
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ANNEX 4: CERTIFICATE OF GREEN ELECTRICITY

' 45
Falsturanummer; 520003566981
Fakturaspecifikation el
Falkcturadatum: 2021-06-03
o Vattenfalls totala elmix 2020
Din anliggning Ditt avtal D QAN koldiowd, 0,003 kWM ientsiewbnartrll
VERKSTADSGATAN 6 B Emardielsatal: Fast elpris 1 de A i
Anliganinge-ID: 736009 183 009 182 352 Gitigt; 2020-0.01 - 2021-08-30 v Kienbrant
OrnrddeslD: TBG 54,5 % Wepaungsganntie
Barkiknad desfirbrukning: 196 004 kWh -
27 W, Uesprungsgaeantier
Virdh och sallaan
Din térbrukning k\Wh M z2020 2021 Maitarnummer: 1174
Porlod Farbry
2021.04-01- 20210430 10 410 KWh
e e e e e e e ~ fan Cur ~er (8
Jimidr din forbrukning
T dagranenet kon du Jmféo dn fédeuining mnd ssmme pedod tregdende dr.
Det hir faktureras:
Specificaring Pariod Kvantitet Pris Summa
Araavge 2021.04.01 - 2021-04.30 30 aygn 384,00 krfir 31,56 kr
£l 70210401 « 20210430 10 410 KWh 3820 drefn 307687
Moms 25 96 av 4 00818 kr 100208 kr

Sumima Vattenfall AB Fiirsiifring 501023 kr
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