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Company profile

The Light Rebar Company® is a company dedicated to producing
and marketing GFRP (Glass Fibre Reinforced Polymer), known as
BCR (Braided Composite Rebar), as a cutting-edge alternative to
conventional steel. Originally designed for the construction sector,
BCR is a highly versatile material with applications that extend into
agriculture and fishing, positioning it as a disruptive solution and a
key driver of change in the materials industry.

The BCR is a patented, innovative reinforcement solution featuring
a braided textile structure with axial reinforcement. It is a
multifunctional structure using different fibre types strategically
distributed to meet specific mechanical and physical demands.
This design enhances performance while reducing production
costs. The BCR offers several advantages over traditional steel
rebar, including greater strength, price stability, lightweight,
corrosion resistance, longer service life, and improved logistics.
The company collaborates with public and private entities in
Portugal, along with academic and technical institutions, to
develop solutions that enhance the safety, resilience, and
efficiency of infrastructure projects.




Company profile

The Light Rebar Company®'s mission is to supply excellent
products to our customers, driven by the pursuit of measurable
gains to all stakeholders and continued development, with a
culture of excellence and sustainability.

The Light Rebar Company®’s vision is to be the benchmark
supplier of manufactured products, as a provider of goods and
developer of leading-edge solutions, delivering outstanding value-
for-money and quality of products and services.

The Light Rebar Company® core values — Leadership,
Responsibility, and Commitment — guide everything we do. We
pursue excellence in both technical and non-technical areas, act
responsibly toward people, the environment, and our clients’
needs, and honour all agreements with ethics, integrity, and
dedication. Through timely delivery and consistent quality, we
build trust with every partner and customer.

The Light Rebar Company® is certified under ISO 9001,
demonstrating its commitment to consistent quality management
and continuous improvement.
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Product information

The BCR is the designation for rebars. The fibreglass reinforced polymer product line is particularly
suitable for reinforcing all types of concrete products and construction that require lightweight,
corrosion  resistance, electromagnetic resistance and improved logistical scenarios.

UN CPC code: 369 (Other plastics products)

Structure of atypical BCR

Mineral Fibres

(E-glass fibre)

Epoxy matrix

Textil Fibres
- (Polyester braiding)

Variety of diameters




Product information

BCR properties

v

| Lightweight L Corrosion resistant ¢ Low thermal conductivity
Easy to transport manually, @ The possibility of using saline water S}SSJ Products with low thermal

4 to 5 times lighter than steel. in the composition of concrete. ————3 conductivity.

Cost reduction =3 Temperature stability

Measurable gains in transport @ Temperature stability, mitigating
costs due to lightweight. W—- cracking in concrete and cladding.
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High chemical resistance | Electromagnetic compatibility
High resistance to chemical Immune to electromagnetic
O aggressions. interference and radiation.
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Especially in hard-to-reach places,
allowing manual loading.

Easy loading

Personalised cut SO More interesting architecture q Less concrete
. =
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Cut to size in the factory, avoiding More slender solutions as they -7)‘-'()“0'- Possible to use less concrete.

post-processing on site. require less concrete cover.



Product information

>50 GPa
>1200 MPa
2+0.3 g/cm?3

5.24 %

100 years

2.00E-02 0.52%
3.00E-02 3.85%
7.00E-02 35.71%
1.20E-01 37.04%
1.90E-01 14.01%
2.60E-01 8.87%

BCR Applications

- Permanent concrete reinforcement;

- Structures close to seawater, including but not limited to, coastal defences and harbours;
- Roads and pavements, especially when subjected to salt and grit;
- Infrastructure slabs;

- Slope stabilisation;

- Wet or corrosion-sensitive areas;

- Areas requiring electromagnetic compatibility (EMC);
- Projects requiring electrical and/or thermal insulation.



LCA information

Declared Unit
The Declared unit (DU) is the production of one (1) meter of BCR.

The DU was selected as the most appropriate unit, considering the functionality and performance of the products under study, as produced by
The Light Rebar Company® in 2024. This EPD is a multi-product EPD, based on the average results for the product group.

This report covers multiple products manufactured by The Light Rebar Company® that share similar characteristics and are produced under the
same manufacturing conditions.

System Boundaries

The system boundaries of this study are defined in accordance with the requirements of EN 15804:2012+A2:2019/AC:2021 and
PCR 2019:14 for construction products. This assessment follows a cradle-to-grave approach, including module D, and
incorporates additional considerations for the end-of-life stage.

The construction and maintenance of infrastructure and equipment, the end-of-life of capital goods, and waste from
administration, laboratories, or offices were excluded from the LCA.

Time Representativeness
January 2024 - December 2024

Geographical Scope EPD Type Software Database
Europe
A
L/
—
Multiple products SimaPro Ecoinvent 3.10

Version 9.6.0.1



LCA information

System diagramme

Braided Composite Rebar
production

—
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LCA information

Description of examined Modules

Al: Raw and auxiliary material production A2: Raw and auxiliary materials transport

This assessment considers the production of all
raw materials needed to comply with the DU,

This study examines the distances and types of
transportation for each raw and auxiliary material,

namely E-glass fibre, epoxy matrix, and as outlined in the table below. All distances were
polyester braiding. The glass fibres are provided by The Light Rebar Company®, and the
manufactured in Thailand, the polyester fibres transportation type was selected based on the
in Portugal, and the epoxy resin and additives most probable scenarios, according to The Light
in Germany. The modelling of the different Rebar Company®'s sensibility.

components, based on their respective Material
Safety Data Sheet (MSDS), is presented in
section 3.3.1.2 Raw Material Modelling.

6.00+EO1 Truck 24.0 metric ton

1.51E+04 Container ship

3.60E+01 Truck 24.0 metric ton
_ 1.91E+03 Truck 3.5 metric ton
_ 1.93E+03 Truck 3.5 metric ton
_ 1.91E+03 Truck 3.5 metric ton
_ 1.93E+03 Truck 3.5 metric ton
_ 1.91E+03 Truck 3.5 metric ton
_ 1.93E+03 Truck 3.5 metric ton
_ 1.93E+03 Truck 3.5 metric ton
_ 3.30+E00 Truck 24.0 metric ton
_ 3.30+E00 Truck 24.0 metric ton
_ 3.30+E00 Truck 24.0 metric ton
_ 1.04E+01 Light commercial vehicle




LCA Information

Description of examined Modules

A3: Mixing and winding

At this step, the epoxy resin is mixed with
additives and catalysts to optimise its curing
and adhesion properties. The mixing is
performed in dedicated tanks equipped with
systems that ensure compound homogeneity
and prevent the formation of air bubbles. This is
a fully manual process and does not involve
any energy consumption.

Winding  consists of transferring  the
reinforcement fibres, which are supplied
packaged in yarn winding cones, onto special
cones compatible with the equipment. The
original yarn winding cones cannot be used
directly in the process; therefore, the fibres are
rewound to these dedicated cones to enable
their proper feeding into the pultrusion line. The
cones are then placed on the creel system,
allowing controlled unwinding and accurate
guidance of the fibres into the resin bath.

A3: Pultrusion

After mixing and winding, fibreglass strands are
pulled from rolls and aligned. They pass through
a resin bath containing epoxy resin, which
saturates the fibres. Simultaneously, a polyester
cord is braided around the glass fibre bundle.
Next, the resin-impregnated fibres enter a heated
mould that shapes and cures the material. The
heat causes the epoxy resin to harden (cure),
forming a solid composite profile. The final
product is then pulled out continuously and cut to
the desired length.

A3: Packaging

After the pultrusion process, the profiles undergo
a packaging stage to prepare them for shipment.
First, the continuous profiles are cut to the
required lengths according to customer
specifications. A quality inspection is then
performed to detect any surface defects, cracks,
or dimensional deviations. Once approved, the
rebars are grouped and secured using adhesive
tape, which is the standard packaging method
and includes the brand identification.



LCA information

Description of examined Modules

A4: Transportation to customer

E
O R ()

At this point, this study considers an average
transport distance of approximately 3.16E+01 km
between the manufacturing plant and The Light
Rebar Company®’s main clients using a truck
with a maximum capacity of 24 metric tonnes. It
is assumed that the truck is always fully loaded
on the outbound trip and returns empty, resulting
in an effective load factor of 50%.

Trucks with a maximum capacity
of 24 metric tonnes, belonging to
the EUROG6 category

3.16E+01 km

50 %

3.60E-01 kg/m3

Not applicable

A5: Installation of the product

During this stage, the BCRs are installed on-site as
structural reinforcement elements within reinforced
concrete structures, replacing conventional steel
rebars. The BCR form the reinforcement framework
into which concrete is subsequently poured.
Installation is carried out manually, using only light
hand tools. The rebars are secured in place with
approximately 5 g of nylon zip straps per DU to
ensure proper positioning during concrete casting.
No excavation, heavy machinery, or additional
concrete works are required beyond standard
construction practice. Packaging residues from the
BCR delivery (packaging tape) are sorted and sent
for recycling, following typical site waste
management procedures. Material losses during
installation are considered negligible.

nylon zip lock

3.39E-04 kg

ND

ND

0 kg

0 kg

12



LCA information

Description of examined Modules

B1: Use of the product

During use, the BCR acts as a reinforcement
element within concrete structures, replacing
conventional steel rebars. Once embedded in
concrete, they do not consume energy, water,
or other resources during operation. No
environmental impacts are associated with this
phase.

B3: Repair of the product

Given the material’s durability and corrosion
resistance, repair of the BCR is not expected.

B5: Refurbishment of the product

Refurbishment does not apply to this type of
embedded product, as the rods cannot be
recovered or renewed without demolition of the
structure.

B2: Maintenance of the product

The BCR does not require regular maintenance,
cleaning, or surface treatment throughout their
RSL. Therefore, no impacts are included for this
module.

B4: Replacement of components

Replacement of the fibreglass reinforcement rods
is not expected during the RSL of the structure.
Consequently, no impacts are modelled for this
module.

13



LCA information

Description of examined Modules

B6: Operational energy use

The BCR do not require energy during their use
phase. Consequently, no energy consumption or
associated impacts are reported.

100

As specified by the
manufacturer

Indoor or embedded in
concrete

Not required

Not required

Stable environment within
concrete
Product remains
embedded

B7: Operational water use

The product does not involve water use or
emissions to water during operation. Therefore,
no impacts are assigned to this module.

C1l: Deconstruction/demolition of the
product

At the end of the service life, the concrete
structure containing the BCR is demolished
using conventional mechanical methods. The
rebars are not removed before demolition, as
they remain fully embedded within the concrete
matrix. Energy consumption for this process is
assigned according to the PCR 2019:14 v2.0
default values for reinforced concrete: 10 kWh
of diesel per tonne of material demolished.

14



LCA information

Description of examined Modules

C2: Transport of the product as waste to a C3: Waste processing

m waste processing unit
000

Demolished material is assumed to be

At the sorting facility, concrete is crushed and
separated for potential recycling as secondary

transported 80 km to a recycling or sorting facility aggregate. No recovery or recycling of the
using a 16-32 tonne lorry (EURO 5, 50% load GFRP rebars is expected due to their full
factor) for materials not destined for incineration. integration within the concrete matrix and

contamination after demolition. Default PCR
values are applied for energy use: 1.8 kWh
diesel for loading/unloading, 2.2 kWh electricity

Trucks 24 metric tonnes, EURO5

Vehicle type used for transport category for mechanical sorting, and 2.0 kwWh diesel for
Distance 80 km concrete crushing per tonne of material
Capacity utilisation (including empty processed-
50 %
returns)
Bulk density of transported products 2200 kg/m3
Volume capacity utilisation factor Not applicable

C4: Disposal of the final product as waste

All residual inert materials from the product are disposed of 100% in a landfill. No portion of the
material is recycled, recovered, or used for backfilling operations, and therefore, no credits for
avoided products or recycling are applied. Energy consumption for compaction and disposal is
assumed to be 1.6 kWh of diesel per tonne, based on PCR reference data. No specific
emissions from material decomposition are expected, as the material is inert and fully
encapsulated within the concrete matrix.

15



LCA information

Description of examined Modules

D: Reuse, recovery, and recycling potential of the products at their EoL

No direct reuse, recycling, or energy recovery is assumed for the BCRs themselves, as they
remain physically embedded within the concrete structure and cannot be separated without
significant material degradation.

In line with EN 15804+A2 and PCR 2019:14 v2.0.1, Module D is declared but has no net
output flows of secondary materials or energy leaving the product system. Consequently, no
additional loads or benefits are reported, and the results for Module D are equal to zero.

0 kg collected separately

2.41E+01 kg collected with mixed construction waste

0 kg for re-use

0 kg for recycling

0 kg for energy recovery

2.41E+01 kg product or material for final deposition

There are no other assumptions on this scenario

16



LCA information

Modules declared, geographical scope, share of specific data (in GWP-GHG results), and data variation (in GWP-GHG
results):

Raw material supply
Transport
Manufacturing
Transport
Construction —installation
process
Use
Maintenance
Repair
Replacement
Refurbishment
Operational energy use
Operational water use
Deconstruction/
demolition
Transport
Waste processing
Disposal
Reuse, recovery,
recycling potentials

Modules
Declared

Specific data
used

X I

<10%!? - - - - | - - | - - - - - - - -

Variation -
Sites

0%

The share of primary data is calculated based on GWP-GHG results. It is a simplified indicator for data quality that supports the use of more primary data, to increase the
representativeness of and comparability between EPDs. Note that the indicator does not capture all relevant aspects of data quality and is not comparable across product
categories.

1 Although the share of specific data is <10%, this reflects the dominance of upstream raw material production (Al). All factory processes in A3 were modelled using primary data
collected directly from production. 17



LCA information

Additional information
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Content information

_ 4.93E-02 0% 0% 0

The table values are based on the weighed average composition.

3.39E-04

0.00E+00

None of the components in BCR contains substances from the List of Substances of Very High Concern (SVHC) at

concentrations exceeding 0.1% of the product’s weight.

23



Results of the environmental performance

Indicators
Mandatory impact category indicators according to EN 15804 (based on EF 3.1)

The estimated impact results are only relative statements, which do not indicate the endpoints of the impact categories, exceeding threshold values, safety margins, and/or risks.

Indicator Unit A1-A3 A4 A5 B1-B7 C1 Cc2 C3 C4 D
GWP-total kg CO, eq. 4.31E-01 1.00E-03 4.55E-02 0.00E+00 1.69E-02 3.00E-01 3.71E-02 2.69E-03 0.00E+00
GWP-fossil kg CO, eq. 4.28E-01 1.00E-03 4.54E-02 0.00E+00 1.68E-02 3.00E-01 3.70E-02 2.69E-03 0.00E+00

GWP-biogenic kg CO, eq. 2.86E-03 3.22E-07 6.93E-05 0.00E+00 2.03E-05 9.62E-05 5.66E-05 3.24E-06 0.00E+00
GWP-luluc kg CO, eq. 3.25E-04 2.51E-08 8.02E-06 0.00E+00 1.67E-06 7.37E-06 4.36E-05 2.67E-07 0.00E+00
ODP kg CFC11 eq. 1.55E-07 2.04E-11 1.56E-10 0.00E+00 1.60E-09 6.12E-09 1.25E-09 2.56E-10 0.00E+00

AP mol H+ eq. 2.52E-03 3.01E-06 1.94E-04 0.00E+00 6.20E-05 7.47E-04 8.26E-05 9.91E-06 0.00E+00
EP-freshwater kg P eq. 1.19E-05 8.70E-10 1.97E-06 0.00E+00 5.66E-08 2.51E-07 8.68E-07 9.04E-09 0.00E+00
EP-marine kg N eq. 5.20E-04 1.20E-06 7.03E-05 0.00E+00 8.51E-06 2.86E-04 1.71E-05 1.36E-06 0.00E+00
EP-terrestrial mol N eq. 5.60E-03 1.32E-05 3.61E-04 0.00E+00 8.98E-05 3.13E-03 1.89E-04 1.43E-05 0.00E+00
POCP kg NMVOC eq.  2.24E-03 5.36E-06 1.15E-04 0.00E+00 1.61E-04 1.30E-03 1.24E-04 2.56E-05 0.00E+00
ADPe kg Sb eq. 2.46E-05 3.57E-11 1.44E-08 0.00E+00 2.64E-09 9.91E-09 1.43E-09 4.22E-10 0.00E+00
ADPft MJ 7.77E+00 1.32E-02 7.42E-01 0.00E+00 1.04E+00 3.96E+00 8.79E-01 1.67E-01 0.00E+00
WDP? m3 depriv. 1.08E-01 1.29E-05 5.17E-02 0.00E+00 8.11E-04 4.16E-03 1.16E-02 1.29E-04 0.00E+00

GGWP = Global warming potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential of land and water; EP = Eutrophication potential;
POCP = Formation potential of tropospheric ozone photochemical oxidants; ADPe = Abiotic depletion potential for non-fossil resources; ADPf = Abiotic depletion potential for
fossil resources; WDP = Water (user) deprivation potential; WP = Global warming potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification
potential of land and water; EP = Eutrophication potential; POCP = Formation potential of tropospheric ozone photochemical oxidants; ADPe = Abiotic depletion potential for non-
fossil resources; ADPf = Abiotic depletion potential for fossil resources; WDP = Water (user) deprivation potential.

Additional mandatory and voluntary impact category indicators

Indicator Unit A1-A3 A4 A5 B1-B7 C1 C2 C3 C4 D
GWP-GHG? kg CO, eq. 4.29E-01 1.00E-03 4.56E-02 0.00E+00 1.70E-02 3.01E-01 3.72E-02 2.72E-03 0.00E+00

1 The results of this environmental impact indicator should be interpreted cautiously, as there are significant uncertainties associated with these findings and limited experience
with the indicator.

2 GWP-GHG indicator includes all greenhouse gases included in GWP-total but excludes biogenic carbon dioxide emissions and uptake and biogenic carbon stored in the product,
with characterization factors (CFs) based on IPCC (2013).



Results of the environmental performance
Indicators

Resource use indicators

_ 4.41E-01 4.75E-05 247602 0.00E+00  3.03E-03 1.40E-02 2.26E-02 4.85E-04  0.00E+00
.~ PERM  MJ  0Q0E*00  000E+00  OO00E+00  0Q0E+00  O0.00E+00  0O00E+00  0Q0E+00  O0.00E+00  0.00E+00
. PERT M) 441E01  475E05  247E02  0Q0E+00 303603  140E-02  226E02 485604  0.00E+00
| PENRE M) 777E+00  132E02  7.42B01  O0Q0E+00  LO4E+00  3.96E+00  879E01  LG7E0L  0.00E+00
| PENRM  MJ  772E01  000E¥00  150E0L  0Q0E+00  0O00E+00  O00E+00  O0.00E+00  0Q0E+00  0.00E+00
. PENRT  MJ  777E+00 132602 742E01  O0Q0E+00  LO4E+00  3.96E+00  879E01  L67E0L  0.00E+00
~ sM kg OO0E+00  000E*00  743E04  0Q0E+00 37607  197E06  221E06  506E08  0.00E+00
_ 1.54E-04 5.94E-10 7.74E-05  0.00E+00  3.85E-08 1.72E-07 5.25E-08 6.156-09  0.00E+00
.~ NRSF MJ O00E+00  000E*00  0Q0E00  0Q0E+00  OO00E+00  OOOE+00  O0.00E+00  0Q0E+00  0.00E+00
_ 2.68E-03 3.17E-07 121E-03  0.00E+00  1.99E-05 1.02E-04 2.87E-04 318E-06  0.00E+00

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 resources; SM =
Use of secondary material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable secondary fuels; FW = Use of net fresh water.




Results of the environmental performance
Indicators

Waste indicators and output flow indicators

MWD kg 135602  697E-07  544E-04  000E+00  468E-05  197E-04  196E-03  7.47E-06  0.00E+00
~ NHWD kg 1.09E+00 5.42E-05 1.37E-02 0.00E+00 2.48E-03 1.50E-02 3.60E-02 3.96E-04 0.00E+00
~ RWD kg 118E05 1.26E-09 4.32E-07 0.00E+00 8.08E-08 3.72E-07 1.11E-06 1.29E-08 0.00E+00
 CRU kg O0O00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00
. MFR kg 732605 3.16E-10 5.24E-07 0.00E+00 2.15E-08 9.64E-08 6.91E-08 3.43E-09 0.00E+00
 MER kg 268E07 3.10E-12 1.77E-09 0.00E+00 2.09E-10 9.70E-10 1.48E-09 3.34E-11 0.00E+00
 EEE  MJ  814E03  7.40E07  278E-04  000E+00  477E05  218E-04  3.82E-03  7.61E-06  0.00E+00
. EET M3 B882E03 1.26E-06 1.83E-04 0.00E+00 2.22E-06 3.78E-04 1.54E-04 3.55E-07 0.00E+00

HWD = Hazardous waste disposed; NHWD = Non-hazardous waste disposed; RWD = Radioactive waste disposed; CRU = Components for re-use; MFR = Materials for recycling;
MER = Materials for energy recovery; EEE = Exported electrical energy; EET = Exported thermal energy

Additional environmental impacts

_ 174E-08  BO0E-1l  182E-09  O000E+00  4.75E-10 ~ 197E08  3.19E-10  7.59E-11  0.00E+00
IR KkBqU235eq. 152602  182E-06  5.34E-04  0.00E+00  120E-04  5.39E-04  159E-03  1.92E-05  0.00E+00
. ETPfw  CTUe  490E+00  3.90E-04  5.14E-02  0.00E+00  198E-02  134E-0L 353602  3.7E-03  0.00E+00
| HTP<t  CTUR  138E-09 582613  5.11E12  0.00E+00  221E-12 227611 497E-12  353E13  0.00E+00
| HTPnct  CTUR 118608 453612 449E-11  0.00E+00  6.97E-11  199E-09  184E-10  111E-11  0.00E+00
| SQP*  Dimensionless  520E-01  323E05  3.07E02  000E+00  201E-03  886E-03  254E-02  321E-04  0.00E+00

PM = Potential incidence of disease due to PM emissions; IR = Potential Human exposure efficiency relative to U235; ETP-fw = Potential comparative Toxic Unit for ecosystems;
HTP-c = Potential comparative Toxic Unit for humans (cancerogenic); HTP-nc = Potential comparative Toxic Unit for humans (not cancerogenic); SQP = Potential soil quality
index.

1 The results of this environmental impact indicator shall be used with care, as the uncertainties on these results are high or as there is limited experience with the indicator.




Interpretation

The environmental assessment of BCR products indicates that the raw material production stage (Al) is the main
contributor to overall impacts, accounting for about 88.6% of the total within stages A1-A3. Transport to the factory
(A2) contributes 10.9%, and manufacturing (A3) only 0.85%. Therefore, material extraction and production dominate
the environmental performance, while transport and installation stages (A4 and A5) have a negligible effect.

Within module Al, glass fibre is the dominant contributor (64.3%), followed by epoxy resin (20.6%) and resin
additives (5.0%). Polyester yarn (0.9%) and packaging materials (<0.3%) have a minimal impact. This shows that the
type and quantity of reinforcement and matrix materials are the main environmental drivers, and improvements could
come from using lower-impact resins, recycled glass fibre, or optimized formulations.

When comparing BCR products of different diameters, a clear link is found between product mass and environmental
impact—Ilarger diameters cause proportionally higher impacts due to greater material use. Correction factors were
developed to extrapolate results for any diameter relative to 1 m of BCR. The analysis confirmed that deviations
remain low (<16%), ensuring that DU and average results are representative and compliant with PCR 2019:14
requirements.

Other environmental indicators beyond GWP show similar patterns. The product stage (A1-A3) consumes most of
the non-renewable primary energy, while end-of-life transport (C2) adds about a quarter. Renewable energy use is
minimal, highlighting reliance on fossil fuels. Non-hazardous waste generation, water use, and resource depletion are
also dominated by A1-A3, confirming raw material production as the key environmental hotspot.

End-of-life stages (C1-C4) have a modest but noticeable impact. Transport to waste treatment (C2) is the main
contributor due to fuel use, while dismantling, processing, and disposal (C1, C3, C4) have minor effects because of
the low material mass and simple treatment. Module D is declared but results in zero values, as no net output flows
of secondary materials or energy leave the system.



Interpretation

Overall, the results demonstrate that environmental impacts across all categories are largely associated with the
production of raw materials, particularly glass fibre and epoxy resin, which together determine more than 80% of the
total life cycle impact. Transport, manufacturing, installation, and packaging play only a marginal role. The
contribution of end-of-life processes, though smaller, is sensitive to assumptions regarding distances and treatment
routes and therefore warrants transparent documentation in the EPD. From a methodological perspective, the model
represents a conservative scenario, assuming negligible recycling or reuse. Consequently, improvement strategies
should focus on optimising material formulations, increasing recycled content, adopting renewable energy sources in
production, and evaluating circular end-of-life pathways that could reduce the overall environmental burden and
enhance module D credits.

In summary, the BCR product family exhibits an environmental profile dominated by material production and
upstream energy demand, with all other life cycle stages contributing comparatively little.
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Additional environmental information

Conversion Factor

The conversion factor is used to adjust the environmental impact results of the representative model, ensuring that the impacts
of other models are accurately represented. This factor is calculated by dividing the impact value of each specific model by the
impact value of the representative model, as demonstrated in Equation 1:

Impact of a specific model
Impact of representative model

Conversion Factor = (Equation 1)

This calculation enables the representative model’s impacts to be precisely adjusted, making it possible to obtain the results for
the other models.
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Additional environmental information

Maximum variation between products

_ 167% 107% 0% 0% 1% 1% 1% 1% 74%
_ 167% 107% 0% 0% 1% 1% 1% 1% 83%
_ 170% 107% 0% 0% 1% 1% 1% 1% 237%
_ 169% 105% 0% 0% 1% 1% 1% 1% 219%
_ 185% 107% 0% 0% 1% 1% 1% 1% 71%
_ 172% 90% 0% 0% 1% 1% 1% 1% 104%
_ 168% 104% 0% 0% 1% 1% 1% 1% 154%
_ 172% 87% 0% 0% 1% 1% 1% 1% 146%
_ 172% 87% 0% 0% 1% 1% 1% 1% 124%
_ 171% 88% 0% 0% 1% 1% 1% 1% 75%
_ 177% 100% 0% 0% 1% 1% 1% 1% 168%
_ 167% 107% 0% 0% 1% 1% 1% 1% 65%
_ 166% 114% 0% 0% 1% 1% 1% 1% 127%




Additional environmental information

EPD owner 2024 Primary data 0.96%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 2024 Secondary data 0%
Database Ecoinvent v3.10 Secondary data 0%

0.40%
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Version history

* Version 1.0 | 2025-11-12 | Initial publication of the EPD for the product “Braided Composite Rebars”.

* Version 2.0 | 2025-11-21 | Editorial correction and addition of data quality information.
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TiR | GR | TeR

Raw materials production

Data Quality

Other parameters

Brta e L — Re\f(::zn/ce Geographical Technological Contribution to
yp period representativeness | representativeness the GWP-GHG
Glass fibers Primary (quantity) / secondary | ecoinvent v3.10/ 2024 EU Production 21.70%
(production process) supplier datasheet
Epoxy resin Primary (quaptlty) /'secondary ecomvent v3.10/ 2024 EU Production 11.70%
(production process) supplier datasheet
Epoxy hardener Primary (quantlty) / secondary ecoinvent v3.10/ 2024 EU Production not relevant for
(production process) supplier datasheet 80%
Epoxy Curing Primary (quantity) / secondary ecoinvent v3.10/ 2024 EU Production not relevant for
Agent (production process) supplier datasheet 80%
Primary (quantity) / secondary ecoinvent v3.10/ . not relevant for
Epoxy Catalyst (production process) supplier datasheet 2024 EU Production 80%
Primary (quantity) / secondary ecoinvent v3.10/ . not relevant for
Epoxy catalys (production process) supplier datasheet 2024 EU Production 80%
Polyester fibers Primary (q”af‘“ty) /'secondary ecoinvent v3.10/ 2024 Global Production 5.76%
(production process) supplier datasheet
Cardboard . .
packaging Primary (q”af‘“ty)’ secondary ecoinvent v3.10 2024 EU Production not relevant for
. (production process) 80%
material
Plastl_c Primary (quar_’ntlty) / secondary ecoinvent v3.10 2024 EU Production not relevant for
packaging (production process) 80%
Floor separator Primary (q“a.““ty)’ secondary ecoinvent v3.10 2024 EU Production not relevant for
(production process) 80%
Cardboard lid Primary (q“af‘“ty) /'secondary ecoinvent v3.10 2024 EU Production not relevant for
(production process) 80%
Stretch film Primary (quaptlty) /'secondary ecoinvent v3.10 2024 EU Production not relevant for
(production process) 80%
Inner packaging Primary (quar_’ntlty) / secondary ecoinvent v3.10 2024 EU Production not relevant for
bag (production process) 80%
Roll bag Primary (qua|_f1t|ty) /'secondary ecoinvent v3.10 2024 EU Production not relevant for
(production process) 80%
Jerrycan Primary (quaptlty) / secondary ecoinvent v3.10 2024 EU Production not relevant for
(production process) 80%
IBC container Primary (quaptlty) /'secondary ecoinvent v3.10 2024 EU Production not relevant for
(production process) 80%
Packaging tape Primary (q”af‘“ty) /'secondary ecoinvent v3.10 2024 EU Production not relevant for
(production process) 80%
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Raw material transport

Input

Glass fibers Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
transport (truck process) 80%
Glass fibers Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
transport (truck process) 80%
Glass fibers Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
transport (truck process) 80%
Epoxy Resin . .
transport Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
' (truck process) 80%
supplier 1
Epoxy Resin . .
transport Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
: (truck process) 80%
supplier 2
Epoxy hardener Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
transport (truck process) 80%
Epoxy Curing Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
Agent transport (truck process) 80%
Epoxy Catalyst . .
transport Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
: (truck process) 80%
supplier 1
Epoxy Catalyst ) .
transport Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
' (truck process) 80%
supplier 2
Epoxy catalyst Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
transport (truck process) 80%
Polyester fibers . .
transport Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
: (truck process) 80%
supplier 1
Polyester fibers ) .
transport Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
' (truck process) 80%
supplier 2
Polyester fibers . .
transport Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for
' (truck process) 80%
supplier 2
Packaging tape Primary (distance) / secondary ecoinvent v3.10 2024 EU Transport not relevant for

transport

(truck process)

80%

36



A3.1 Mixing components (manual)

Output

Jerrycan

Primary (quantity) / secondary

not relevant for

Recycling (recycling process) ecoinvent v3.10 2024 EU Recycling 80%
A3.2 Winding
Input
Winding energy Primary (quantity) / sc_acondary ecoinvent v3.10 2024 Portugal En_ergy consumption| not relevant for
consumption (energy production) in LRC process 80%
Output
Recycling of Primary (qua_mtlty) / secondary ecoinvent v3.10 2024 EU Recycling not relevant for
cardboard waste (recycling process) 80%
Plastic . .
packaging Primary (qua_mtlty)/ secondary ecoinvent v3.10 2024 EU Recycling not relevant for
. (recycling process) 80%
recycling
A3.2 Pultrusion
Input
Pultrusion . . )
energy Primary (quantity) / sgcondary ecoinvent v3.10 2024 Portugal En_ergy consumption| not relevant for
consumption (energy production) in LRC process 80%
Output
} . Treatment of waste
Rejected product Primary (quapnty) /' secondary ecoinvent v3.10 2024 Global plastic - sanitary not relevant for
(End-of-life process) 80%
P landfill
Recycling of . .
polyethylene Primary (qua}ntlty) /'secondary ecoinvent v3.10 2024 EU Recycling not relevant for
(recycling process) 80%
waste
Recycling of Primary (que}ntlty) / secondary ecoinvent v3.10 2024 EU Recycling not rele\;ant for
cardboard waste (recycling process) 80%
A4. Distribution
Input
Transportation of Secondary (distance and truck not relevant for
packaged rebars Y ecoinvent v3.10 2024 EU Transport

to the customer

process)

80%
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A5. Installation of the product

Input
Nylon zip lock 2 Primary (quaptlty) / secondary ecomvent v3.10/ 2024 EU Production 5.61%
(production process) supplier datasheet
Output
Recycling PP 2 Primary (qua}ntlty) /'secondary ecoinvent v3.10 2024 EU Recycling not relevant for
recycling process 80%
C1. Deconstruction/demolition of the product
Input
Diesel
(ngolltlon 2 Secondary ecoinvent v3.10 2024 Global Demolition process not relevant for
reinforced 80%
concrete
C2. Transport of the product as waste to a waste processing unit
Input
Transfl’v‘;r;f;m“ of 2 1 | Secondary (distanceand truck | o unventya 10 2024 EU Transport 37.20%
C3. Waste processing of the final product as waste
Input
Diesel (Loading not relevant for
and unloading at 2 Secondary ecoinvent v3.10 2024 Global Waste treatment 80%
sorting facility) )
Electricity not relevant for
(Mechanical 2 Secondary ecoinvent v3.10 2024 Global Waste treatment 80%
sorting) 0
Diesel (Crushing 2 Secondary ecoinvent v3.10 2024 Global Waste treatment not relevant for
of concrete) 80%
C4. Disposal of the final product as waste
Input
Diesel
(Compacting of
inert . 2 Secondary ecoinvent v3.10 2024 Global Waste treatment not relevant for
construction 80%
waste for
landfills
Total contribution 81.97%
Average 1.00 | 1.96
DRQ 1.61




