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Basic information

This declaration is the Type Life cycle analysis (LCA):

i Ervirenmenial - Fredet A1-A3, C1-C4 and D modules in accordance with EN 15804+A2
Declaration (EPD) based on EN (Cradle-to-Gate with options)

15804+A2 and verified according

to ISO 14025 by an external The year of Reasons for

auditor. It contains the information preparing the EPD: performing LCA:
on the impacts of the declared 2026 B2B

Con_StrUCt'on mmeml? on the Service Life: Representativeness:
environment and their aspects

verified by the independent body 25 years Polish, European, 2024
according to ISO 14025. Basically, PCR:

comparison or evaluation of EPD ITB-PCR A

data is possible only if all the

Declared unit:
compared data were created

. 1m?
according to EN 15804+A2.
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Manufacturer

Glass System Technologies S.A. is
a Warsaw-based manufacturer
of glass wall systems and doors
for office architecture. Founded in
2012, the company is committed
to continuous innovation and
the delivery of high-quality glass
systems that meet rigorous
technical standards. Its product
portfolio encompasses glass wall
and door systems that combine
outstanding  aesthetics  with
unlimited access to natural light,
superior acoustic comfort, and

fire safety performance. figure 1. The view of factory located at Warsaw

Products description and application

The environmental declaration
covers aluminum profiles used in
the construction of the following
internal partition systems: GSW
Office FR (a single-glazed system
of fireproof walls), GSW Office
Plus FR (a double-glazed fireproof
system). The glass wall systems
have been tested in accordance
with the guidelines of EAD
210005-00-505 for the purposes
of issuing the European Technical
Assessment (ETA), which enables
the marking of products with the
CE mark. Thanks to this, they can
be used throughout the European

Union. figure 2. GSW Office FR and GSW Office Plus FR partition layout

table 1. Specification of products covered by the declaration

Product Class Dimensions Other

GSW Office FR data in document E130. EI60 Maximum height: 3560 mm  Finish:

ETA18-1097 PL and ITB-KOT-2023/2112 ! (width without restrictions) . rqw aluminum
- silver anodized
- polished anodized
- black anodized

GSW Office Plus FR data in document ) . - special anodized
ETA-20/0630 PL and ITB-KOT-2023/2112 EI30, EI60  Maximum height: 3240 mm  (on request)

Glass System Technologies S.A.
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LIFE CYCLE ASSESSMENT (LCA)
general rules applied

Unit

The declared unit is 1 m? of GSW Office systems — fire reistant.

Note: for each specific type of system, the EPD provides conversion factors from representative data of the impacts
of 1 m? to specific data of a given product type.

System boundary

The life cycle analysis of the declared products covers “Product Stage” A1-A3, C1-C4+D modules in accordance
with EN 15804+2 and ITB PCR A (cradle to gate with options). Energy and water consumption, emissions as well as
information on generated wastes were inventoried and were included in the calculation. It can be assumed that
the total sum of omitted processes does not exceed 2% of all impact categories. In accordance with EN 15804+A2,
machines and facilities (capital goods) required for the production as well as transportation of employees were
not included in LCA.

Allocation

The allocation rules used for this EPD are based on general ITB's PCR A. Production of products is a technological
process managed by the office located in Warsaw, Poland. Allocation of impact is done on a product mass basis
(100% of whole production). All impacts from raw materials (88% is glass, 11% aluminum and 1% polymers) are
allocated in A1 module of the LCA, the input contributing more than 0.5% to the overall mass or energy of the
system have been omitted. Itis estimated that the sum of any excluded flows contribute less than 1% to the impact
assessment categories. The manufacturing of required machinery and other infrastructure is not considered in
the LCA. 100% of impacts from production were inventored and allocated to product covered by this declaration.
Module A2 includes transport of raw materials such as aluminum and glass from suppliers to assebling place
(based on verified data). Energy supply was inventoried and 100% was allocated to the product assessed. Emissions
in the factory are assessed using national KOBIZE 2024 emission factors for energy carriers.

System limits

100% input materials and 100% energy consumption (electricity, heat) was inventoried in the manufacturing plant
and were included in provided declaration. In the assessment, all significant parameters from gathered production
data are considered, i.e. all material used per formulation profile, utilized themral energy, and electric power
consumption, direct production waste. Tires consumption for transport was not taken into account. It is assumed
that the total sum of omitted processes does not exceed 2% of all impact categories. In accordance with EN 15804
machines and facilities (capital goods) required for and during production are excluded, as is transportation of
employees. Different types of glass may have specific environmental factors to be converted from the reference
profile (Table 5) according to the table (Table 4).
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Modules A1 and A2: Raw materials supply and transport

The aluminum material come from specific suppliers (Extral and Cortizo with specific impact covered by EPDs).
General environmental profiles from Plastics Europe were used. For glass known impact from EPDs were used. Data
on transport (100% of input material) of the different input products to the manufacturing plants were inventoried in
detail and modelled by assessor. For calculation purposes European fuel averages are applied.

Module A3: Production

The production process A3 includes processes as presented in figure 3.

Retrieving glass Retrieving profiles
from warehouse from warehouse

l l

Glass ( Cutting

Profile
cutting plan

Glass cutting
optimisation

cutting aluminum profiles

Glass Profile processing,
grinding milling, drilling Milling
program

NOK

Quality : Profile
control

reinforcement
OK

Assembling

d

Door packaging
Delivery of

wooden packaging l

Releasing glass
to warehouse

figure 3. A basic scheme of the GSW Systems product manufacturing process
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Modules C1-C4 and D: End-of-life (EOL)

The end-of-life scenario for all products has been generalized. Aluminum is considered as infinitely recyclable
material. Typically is recovered by demolition contractors, who sell the recovered material as a scrap (material
recovery rate in analysed case is 98%). According to the scenario, 0.2 MJ of the energy is set to recover the profile
from the material derived from the demolition was assumed (electric small equipment). It is assumed that at the
end of life the transport distance from the product deconstruction place to waste processing (C2) is 50 km on
>16 t loaded lorry with 75% capacity utilization and fuel consumption of 35 | per 100 km. Materials recovered from
dismantled products are recycled (98%) and landfilled (2%) according to the treatment practice of construction
waste as presented in Table 2. The reuse, recovery and recycling potential for a new product system is considered
beyond the system boundaries (module D) based on net scrap approach.

table 2. End-of-life scenario for the products components

Material Recycling % Landfilling %  Energy recovery % Electricity at end-of-life (module
C) has been modelled using an

Steel products 96 4 0 average Polish electricity mix as
the location where the product

Glass 98 2 0 reaches end-of-life is unknown.

Data collection period
The data for manufacture of the declared products refer to period between 01.01.2024 — 31.12.2024 (1 year). The life
cycle assessments were prepared for Poland and Europe as reference area.

Data quality

The data selected for LCA originate from ITB-LCl questionnaires completed by producer. No specific data
collected is older than five years and no generic datasets used are older than ten years. The representativeness,
completeness, reliability, and consistency are judged as good. The background data for the processes come from
the following resources: database Ecoinvent v.311 and KOBIZE (Polish electricity mix and combustion factors for
fuels). KOBIiZE data is supplemented with Ecoinvent data on the national electricity mix impact where no specific
indicator data is provided. Specific (LCI) data quality analysis was a part of the input data verification. The time
related quality of the data used is valid (5 years).

Assumptions and estimates
The impacts of the representative of the products were aggregated using weighted average.

Calculation rules

LCA was performed using ITB-LCA tool developed in accordance with EN15804+A2. Emission of greenhouse gases
was calculated using the IPCC GWP method with a 100-year horizon. Emission of acidifying substances, emission
of substances to water contributing to oxygen depletion, emission of gases that contribute to the creation of
ground-level ozone, abiotic depletion, and ozone depletion emissions where all calculated with the EF 3.1. method.
No mass balance approach was used. Biogenic content less than 5%.

Additional information
Polish electricity mix used is 0.597 kg CO,/kWh (KOBIZE 2024). European electricity mix used is 0.43 kg CO,/kWh
(Ecoinvent v3.11, RER).
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LIFE CYCLE ASSESSMENT (LCA)
Results

Declared unit

The declaration refers to declared unit (DU) — 1 m? of the products manufactured by Glass System Technologies
S.A. The following life cycle modules (Table 3) were included in the analysis. The evaluation results for the specific
products are given in tables 5-8.

table 3. System boundaries for the environmental characteristic of the LED Modules products.

Environmental assessment information (MD — Module Declared, MND — Module Not Declared, INA - Indicator Not Assessed)

Benefits
Construction and loads
Product stage Use stage End of life beyond
process
the system
boundary
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MD MD MD MND MND MND MND MND MND MND MND MND MD MD MD MD MD

The method of converting the environmental impact for any specific/selected
glass product

The LCA impacts in the Table 4-7 are presented per unit of product system - 1 m2 In order to convert LCA to
a specific product the conversion factor should be used. Then the value of the LCA impact may be found on the
proportion of the specific product thickness and the impact of 1 m2.
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table 4. Conversion factor for specific system products

System with remelt System with
aluminum profile  standard aluminum
Systems (1 m?) (1m?)
% GSW Office FR Structure Contraflam Structure Lite 30 1.0 11
% GSW Office FR Structure Contraflam Structure 30 1.0 1.1
% GSW Office FR Structure Contraflam Structure 30 Silence 11 1.2
% GSW Office FR Vision Pyrobel 16 0.5 0.6
GSW Office FR Vision Pyrobel 16 LOW CARBON 0.3 04
GSW Office FR Vision Pyrobel 16 EG / Pyrobel 16 EG Stratophone 0.5 0.6
GSW Office FR Vision Pyrobel 25 0.8 09
GSW Office FR Vision Pyrobel 25 LOW CARBON 04 0.5
GSW Office FR Vision Pyrobel 25 EG / Pyrobel 25 EG Stratophone 0.8 09
GSW Office FR Grid Contraflam 30 0.6 0.7
GSW Office FR Grid Contraflam 30 Silence 1.0 11
GSW Office FR Grid Pyrobel 16 0.5 0.6
GSW Office FR Grid Pyrobel 16 LOW CARBON 0.3 04
GSW Office FR Grid Pyrobel 16 EG / Pyrobel 16 EG Stratophone 0.5 0.6
.f.';_) GSW Office Plus FR Vision Pyrobel 16 + 55.1 0.8 09
?j; GSW Office Plus FR Vision Pyrobel 16 + 66.2 0.8 1.0
§ GSW Office Plus FR Vision Pyrobel 16 + 66.2 ORAE 0.7 0.8
g GSW Office Plus FR Vision Pyrobel 16 LOW CARBON + 66.2 ORAE 0.5 0.6
8 GSW Office Plus FR Vision Pyrobel 16 + 88.2 (88.2 Si) 09 11
GSW Office Plus FR Vision Pyrobel 16 EG / EG Stratophone + 55.1 0.8 09
GSW Office Plus FR Vision Pyrobel 16 EG / EG Stratophone + 66.2 0.8 1.0
GSW Office Plus FR Vision Pyrobel 16 EG + 66.2 ORAE 07 0.8
GSW Office Plus FR Vision Pyrobel 16 EG / EG Stratophone + 88.2 09 11
GSW Office Plus FR Vision Pyrobel 25 + 66.2 11 1.3
GSW Office Plus FR Vision Pyrobel 25 LOW CARBON + 66.2 ORAE 0.6 0.7
GSW Office Plus FR Vision Pyrobel 25 + 66.2 ORAE 1.0 11
GSW Office Plus FR endoGrid Pyrobel 16 + 66.2 (66.2 Si) 0.8 1.0
GSW Office Plus FR endoGrid Pyrobel 16 LOW CARBON + 66.2 (66.2 Si) ORAE 0.5 0.6
Glass System Technologies S.A.
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KRS 0000912550
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table 5. Life cycle assessment (LCA) results for specific product — environmental impacts — GSW Office systems fire-resistant (DU: 1 m?)

Indicator

Global Warming Potential

Greenhouse potential - fossil

Greenhouse potential - biogenic

Global warming potential - land use and land use change
Stratospheric ozone depletion potential

Soil and water acidification potential

Eutrophication potential - freshwater

Eutrophication potential - seawater

Eutrophication potential - terrestrial

Potential for photochemical ozone synthesis

Potential for depletion of abiotic resources - non-fossil resources
Abiotic depletion potential - fossil fuels

Water deprivation potential

Unit
eq. kg CO,
eq. kg CO,
eq. kg CO,
eq. kg CO,
eq. kg CFC 1
eg. mol H+
eq. kg P
eq. kg N
eg. mol N
eqg. kg NMVOC
eq. kg Sb
MJ

eq. m®

Al
1,21E+02
1,18E+02
1,60E+00
6,97E-01
311E-06
7.39E-01
191E-02
1,46E-01
1,69E+00
4,20E-01
112E-04
1,86E+03

5,33E+01

A2
213E+00
213E+00
1,36E-03
7,05E-04
4,63E-08
6,82E-03
145E-04
2,30E-03
2,50E-02
1,03E-02
7,32E-06
3,01E+01

1,58E-01

Table 6. Life cycle assessment (LCA) results for specific product — environmental impacts — GSW Office systems fire-resistant (DU: 1 m?)

Al1-AS

Indicator

Particulate matter

Potential human exposure efficiency relative to U235

Potential comparative toxic unit for ecosystems

Potential comparative toxic unit for humans (cancer effects)
Potential comparative toxic unit for humans (non-cancer effects)

Potential soil quality index

Glass System Technologies S.A.

Marcina Kasprzaka 4
01-211 Warszawa

Unit

disease incidence

eg. kBq U235
CTUe
CTUh
CTUh

dimensionless

B

INA

INA

INA

INA

INA

INA

NIP 521-363-87

REGON 146350965
KRS 0000912550

A3
7,69E+00
7,68E+00
815E-03
696E-04
8,73E-08
6,07E-02
8,59E-03
8,22E-03

721E-02
2,55E-02
2,71E-06
1,21E+02

194E+00

B1-B7
INA
INA
INA
INA
INA

INA

A1-A3

1,30E+02
1,28E+02
1,61E+00
6,99E-01
3,24E-06
8,06E-01
2,78E-02
1,56E-01
1,79E+00
4,55E-01
1,22E-04
2,02E+03

5,564E+01

C1
INA
INA
INA
INA
INA

INA

Q tel.: +48 22 243 24 20
tel.: +48 22 243 24 22
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Cl
3,38E-02
3,29E-02
9,60E-04
1)5E-05
6,72E-10
3,65E-04
6,24E-05
5,28E-05
4,46E-04
1,25E-04
1,60E-07
5,57E-01

115E-02

C2
INA
INA
INA
INA
INA

INA

C2
1,75E+00
1,75E+00
597E-03
6,85E-04
4,04E-07
7,08E-03

117E-04
24E-03
2,33E-02
714E-03
6,19E-06
2,59E+01

1,20E-01

C3

C3
313E+01
3,13E+01
1,J0E-03
8,31E-04
644E-05
6,05E-01
3,56E-05
4,44E-01
3,51E+00
8,58E-01
119E-06

5,00E+00

411E-01

INA

INA

INA

INA

INA

INA

@ e-mail: office@glasssystem.com

C4
1,11E-02
111E-02

2,82E-05
1,04E-05
4,47E-09
1,04E-04
1,03E-06
3,62E-05
396E-04
1,15E-04
2,54E-08
3,03E-01

9,62E-04

C4
INA
INA
INA
INA
INA

INA

No. 908/2026

D
-293E+00
-2,88E+00

-198E-02
-3,88E-02
-193E-06
-2,80E-02
-1,41E-03
-2,67E-03
-2,63E-02
-914E-03
-6,88E-03
-3,65E+01

-293E+00

INA
INA
INA
INA
INA

INA
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table 7. Life cycle assessment (LCA) results for specific product — environmental impacts — GSW Office systems fire-resistant (DU: 1T m?)

Indicator Unit Al A2 A3 A1-A3 C1 C2 C3 C4 D

Consumption of renewable primary energy -

. ) . MJ 2.80E+02 490E-01 703E+00 2.87E+02 413E-02  3.72E-01  916E-02  2.63E-03  -1.11E+01
excluding renewable primary energy sources used as raw materials

Consumption of renewable primary energy resources

. MJ 2.55E+00 0.00E+00 O0.00E+00 2.55E+00 O0.00E+00 0.00E+00 O0.00E+00 0.00E+00 -1.20E-03
used as raw materials

Total consumption of renewable primary energy resources MJ 2.82E+02 490E-01 703E+00 290E+02 413E-02  3.72E-0O1 Q16E-02  2.63E-03  -1.11E+01

Consumption of non-renewable primary energy -

. . . MJ 1.85E+03  3.01E+01 121E+02 2.00E+03 558E-01 2.59E+01 -553E+02 3.03E-01 -3.64E+01
excluding renewable primary energy sources used as raw materials

Consumption of non-renewable primary energy resources

. MJ 1.21E+01 0.00E+00 O0.00E+00 1.21E+01 0.00E+00 O0.00E+00 5.58E+02 0.00E+00 -2.24E-02
used as raw materials

Total consumption of non-renewable primary energy resources MJ 1.87E+03 3.01E+01 1.21E+02 2.02E+03 5.58E-01 2.59E+01 5.00E+00 3.03E-01 -3.65E+01
Consumption of secondary materials kg 1.02E+01 1.35E-02 975E-03 1.03E+01 5.09E-05 8.68E-03 2.26E-03 6.37E-05 -118E-02
Consumption of renew. secondary fuels MJ 532E-02 177E-04  396E-05 534E-02 2.84E-07 957E-05 3.07E-05 1.66E-06 -813E-05
Consumption of non-renewable secondary fuels MJ 1.61E-02 0.00E+00 O0.00E+00 1.61E-02  4.51E-04 0.00E+00 O0.00E+00 0.00E+00 -2.78E-03
Net consumption of freshwater m3 1.24E+00 3.64E-03 707E-02 1.31E+00  151E-04  3.26E-03  442E-03 3.32E-04 -6.39E-02
table 8. Life cycle assessment (LCA) results for specific product — environmental impacts — GSW Office systems fire-resistant (DU: 1 m3)

Indicator Unit Al A2 A3 A1-A3 C1 c2 c3 C4 D
Hazardous waste kg 973E+00 4,32E-02  843E-01 1,06E+01 576E-06 291E-02  3,59E-07 3,22E-04 -6,46E-0O1
Non-hazardous waste kg 1,34E+01 926E-01  4,24E+01 5,67E+01 3,00E-04 5]16E-01 938E-01  4,54E-03  -4,15E-01
Radioactive waste kg 2,52E-02 8,87E-06 146E-05 2,53E-02 4,18E-07 193E-06 2,67E-05 2,01E-06 -528E-04
Components for re-use kg 0,00E+00 0,00E+00 O0,00E+00 O,00E+00 O0,00E+00 O0,00E+00 O,00E+00 O,00E+00 -1,03E-06
Materials for recycling kg 1,06E+00 3,61E-04 3,70E-03 107E+00 5776E-07 8,02E-05 3,34E-05 6,07E-07 -2,09E-04
Materials for energy recovery kg 1,03E-05 191E-06  949E-07 132E-05 504E-09 649E-07 416E-07  719E-09  -195E-05
Exported Energy MJ 705E+00 132E-02 3,01E-02 710E+00 1,66E-03 O0,00E+00 5,09E+00 0,00E+00 -6,00E-06

Glass System Technologies S.A.
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Verification

The process of verification of this EPD is in accordance with ISO 14025 and ISO 21930. After verification, this EPD
is valid for a 5-year-period. EPD does not have to be recalculated after 5 years, if the underlying data have not
changed significantly.

The basis for LCA analysis was EN 15804+A2 and ITB PCR A

Independent verification corresponding to ISO 14025 (sub clause 8.1.3.)

[x] external []internal

External verification of EPD: Halina Prejzner, PhD. Eng.
LCI data, audit and verification: Michat Chwedaczuk, M.Sc. Eng.
LCA data verification: Michat Piasecki, PhD., D.Sc., Eng.

Note 1: The declaration owner has the sole ownership, liability, and responsibility for the information provided and contained in EPD. Declarations of
construction products may not be comparable if they do not comply with EN 15804+A2. For further information about comparability, see EN 15804+A2
and 1SO 14025.

Note 2: ITB is a public Research Organization and Notified Body (EC Reg. no 1488) to the European Commission and to other Member States of the
European Union designated for the tasks concerning the assessment of building products’ performance. ITB acts as the independent, third-party
verification organization (see ISO 17025/17065/17029). ITB-EPD program is recognized and registered member of The European Platform - Association of
EPD program operators and ITB-EPD declarations are registered and stored in the international ECO-PORTAL.

Normative references

ITB PCR A General Product Category Rules for Construction Products

ISO 14025 Environmental labels and declarations — Type Il environmental declarations — Principles and
procedures

ISO 21930:2017 Sustainability in buildings and civil engineering works — Core rules for environmental product
declarations of construction products and services

ISO 14044:2006 Environmental management — Life cycle assessment — Requirements and guidelines

ISO 15686-1:2011 Buildings and constructed assets — Service life planning — Part 1: General principles and
framework

ISO 15686-8:2008 Buildings and constructed assets — Service life planning — Part 8: Reference service life and
service-life estimation

EN 15804:2012+A2:2019 Sustainability of construction works — Environmental product declarations — Core rules
for the product category of construction products

ISO 14067:2018 Greenhouse gases — Carbon footprint of products — Requirements and guidelines for
quantification

KOBIZE Wskazniki emisyjnosci CO,, SO,, NO,, CO i pytu catkowitego dla energii elektryczne;j.

Ecoinvent.org

LCA,LCI, input data verification Head of Thermal Physic, Acoustic and
Environment Department
Michat Piasecki, PhD. D.Sc Agnieszka Winkler-Skalna, PhD.
Qualified electronic signature Qualified electronic signature
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