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General information
Programme information

Programme: The International EPD® System
EPD International AB
Box 210 60

Address: SE-100 31 Stockholm
Sweden

Website: www.environdec.com

E-mail: info@environdec.com

Accountabilities for PCR, LCA and independent, third-party verification

Product Category Rules (PCR)

CEN standard EN 15804 serves as the Core Product Category Rules (PCR)

Product Category Rules (PCR):

PCR 2019:2014 Construction products (version 1.2.5);

c-PCR-006 (to PCR 2019:2014) — Wood and wood-based products for use in construction (EN
16485:2014) (version 2019-12-20);

UNCPC Code: 3151

PCR review was conducted by:
The Technical Committee of the International EPD® System. The review panel could be contacted via
info@environdec.com.

Life Cycle Assessment (LCA)

LCA accountability:
Sijia YANG, Juanjuan YAO, and Yanjing ZHU from IVL Swedish Environmental Research Institute

Third-party verification

Independent third-party verification of the declaration and data, according to ISO 14025:2006, via:
EPD verification by individual verifier

Third-party verifier:

Katrin Molina-Besch, Miljégiraff AB (katrin@miljogiraff.se) under the guidance of Péar Lindman,
Miljégiraff AB (par@miljogiraff.se)

Approved by: The International EPD® System

OR

Independent third-party verification of the declaration and data, according to ISO 14025:2006, via:
1 EPD verification by accredited certification body

Third-party verification: <name, organisation> is an approved certification body accountable for the
third-party verification

The certification body is accredited by: <name of accreditation body & accreditation number, where
applicable>
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OR

Independent third-party verification of the declaration and data, according to ISO 14025:2006 via:
[0 EPD verification by EPD Process Certification*
Internal auditor: <name, organisation>

Third-party verification: <name, organisation> is an approved certification body accountable for third-|
party verification

Third-party verifier is accredited by: <name of accreditation body & accreditation number, where
applicable>

*For EPD Process Certification, an accredited certification body certifies and reviews the management process and verifies EPDs|
published on a regular basis. For details about third-party verification procedure of the EPDs, see GPI.

Procedure for follow-up of data during EPD validity involves third party verifier:

O Yes No

The EPD owner has the sole ownership, liability, and responsibility for the EPD.
The EDP owner has been redacted from this document for security reasons. The EPD is otherwise
identical to the original.

EPDs within the same product category but registered in different EPD programmes, or not compliant
with EN 15804, may not be comparable. For two EPDs to be comparable, they must be based on the
same PCR (including the same version number) or be based on fully-aligned PCRs or versions of
PCRs; cover products with identical functions, technical performances and use (e.g. identical
declared/functional units); have equivalent system boundaries and descriptions of data; apply
equivalent data quality requirements, methods of data collection, and allocation methods; apply
identical cut-off rules and impact assessment methods (including the same version of characterisation
factors); have equivalent content declarations; and be valid at the time of comparison. For further
information about comparability, see EN 15804 and ISO 14025.
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Company information
Owner of the EPD:
[Redacted]

Contact:
[Redacted]

Description of the organisation:

[Redacted] is a leading enterprise of [Redacted]. The company was established in October 2014,
which currently covers an area of 100,000 square meters and a building area of 60,000 square meters
for producing wood products. It has four plywood production lines, with domestic advanced Yimasding
thick sanding machine, Qingdao Qianchuan sanding and corresponding dust removal equipment,
roller dryer, etc. [Redacted] has 50 employees in 2022. The main products are series of multi-layer
boards, high-grade film-coated boards, special-shaped boards, etc., with high quality, and the products
are sold well in the United States, Europe, the Middle East, and other regions.

Name and location of production site(s):
[Redacted], China

Product information
Product name:
Plywood

Product description:

The Plywood product reported in this EPD is the main product produced in the [Redacted] factory,
which is made of thin multiple cross-banded veneer, the nominal thickness of veneers ranges from
1.4mm - 2.5mm. In general, plywood products are sustainable material for permanent buildings and
infrastructure. Panels of plywood products are strong, stiff, and lightweight and hence suitable for
multiple different uses in building and construction applications, such as roofing, flooring, wall sheeting
and concrete forming. For the Plywood product in this LCA study, except for the poplar timber, it also
contains the phenolic resin adhesive, wheat flour, and hard paper to get the advanced function. The
density of the product is 541 kg/m3. The Plywood product is mainly sold to the Europe countries,
especially selling to the Nordic countries such as Sweden and Finland.

About the technical function, the average value on bending strength of the Plywood product for
longitudinal is 50.5 N/mm?, for cross grain is 49.6 N/mm?2. For modulus of Elasticity in bending of the
product, the average value of longitudinal is 5340 N/mm?2 and the cross grain is 4620 N/mm?2. The
bonding quality of the product on gluelines, the mean shear strength is from 1.07 to 1.31 N/mmZ2and the
Mean apparent cohesive wood failure 10% to 20% on different gluelines.

UN CPC code:
3151

Geographical scope:
A1-A3 China; A4 From China to Europe; A5 Europe; B Europe; C Europe; D Europe.

LCA information
Declared unit:
1 m?3 of plywood product throughout its whole life cycle from cradle to grave.
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Reference service life:

100 years.

Depending on the function of the Plywood product, the reference service life (RSL) of the Plywood
product is 100 years. Plywood products are used indoors in dry or moderately humid conditions (refer
to Conditions of Use) and are often used for roofing, flooring, and wall panels. Studies and practical
experience have shown that plywood products such as plywood could have an expected service life
similar to that of solid wood in dry and moderately humid conditions. When properly installed and
used, and with less exposure to highly humid environments (i.e., with suitable or low humidity),
plywood can have a service life of up to 100 years.

Time representativeness:

The primary data for manufacturing stage (A3) is provided by the Plywood producer, representing the
year of 2021. The secondary data is cited from the ecoinvent and/or Sphera databases, all of them are
no older than 10 years.

Database(s) and LCA software used:
The ecoinvent and Sphera databases are used in the study. Gabi 10.6 is the LCA software.

Description of system boundaries:

The system boundary is the cradle to grave and module D (A + B + C + D). All life cycle stages are
analysis in the study, including: A1-A3 product stage, A4-AS5 construction stage, B use stage, C1-C4
end-of-life stage, and D benefits and loads beyond the system boundary.
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System diagram:

Lif le st Included in the
SHER study (Yes/No)

Al Raw material supply

A1 —raw material supply, including processing of secondary material input

Al-A3 A2 Transport A2 —transport of raw material and secondary material to the manufacturer Yes
Product Stage E
= A3 —manufacture of the construction products, and all upstream processes from
A3 Manufacturing Yes
cradle to gate
Ad-AS A4 Transport A4 —transport of construction products to the building site Yes
Construction A5 Construction
Process Stage i A5 — the building installation/construction and associated waste Yes
B1 Use B1 — use of the installed product, service or appliance
B2 Maintenance B2 — maintenance of the product
B3 Repair B3 — repair of the product
B
Use Stage B4 Replacement B4 — replacement of the product Yes
B5 Refurbishment B5 — refurbishment of the construction product
B6 Operational energy use  B6 — operational energy
B7 Operational water use B7 — operational water use
= Dec.o.nstructlon, C1— demolition of the building/building product Yes
demolition
. 2T o C2 — transport of the demolition waste comprising the end-of-life construction Y
C End of Life ranspo! product to waste processing facility or to final disposal €
Sta
e C3 Waste processing (3 — waste processing operations for reuse, recovery or recycling Yes
€4 Disposal C4 — final disposal of end-of-life construction product Yes
D
EAE D Reuse, recove
Loads Beyond S s D — reuse/recovery/recycling potential evaluated as net impacts and benefits Yes
recycling,
the System
Boundary

LCA practitioner

Organisation:

SIWALIYA Environmental Technologies (Beijing) Co. Ltd
IVL Swedish Environmental Research Institute Beijing Office

Contact:
Juanjuan YAO, Project Manager, juanjuan.yao@ivl.se

More information

Allocation:

Allocation rules for multifunctional products and multiproduct processes are mentioned in PCR. The
[Redacted] Wood has co-products when producing the Plywood product in this production line, the
economic allocation rule (in specific, the revenue ratio of the Plywood product and the co-product) is
applied in this study. For the timber and electricity consumption in the production line, the economic
allocation rule is applied for allocating the usage by the Plywood product and the co-product
respectively. The [Redacted] Wood produces other wood products in the factory, which have the
similar economic value with the Plywood product. To allocate the auxiliary materials usage, energy
consumption, emissions and solid waste of the factory, the physical allocation rule is applied
depending on the annual yield rate of the Plywood product and other products.

Cut-off rules:

The cut-off criteria established by the PCR is that data for elementary flows to and from the product
system contributing to a minimum of 95% of the declared environmental impacts shall be included (not
including processes that are explicitly outside the system boundary). This study strictly follows the cut-
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off rule. Raw materials with high environmental impacts were reserved in calculation even though their
mass is smaller than 5% of the whole product. The cut-off rule is only applied on packages for raw and
packaging materials of the Plywood product. The total amount of packages for raw and packaging

materials of the Plywood product is fully below 1% and no high emission material is used for those
packages.
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Modules declared, geographical scope, share of specific data (in GWP-GHG results) and data
variation (in GWP-GHG results):

Construction Resource
Product stage process Use stage End of life stage recovery
stage stage
o
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Module A1 A2 A3 A4 A5 | B1 | B2 | B3 | B4 |B5 | B6 | B7 | C1|C2|C3 | cC4 D
Modules X X X X X X | X | X | x| x| x| x| x| x| x|x X
declared
Geography | CN CN CN CENUEO EU | EU | EU | EU | EU | EU | EU | EU | EU | EU | EU | EU EU
Specific o
data used >90% . ) . . ) ) . . ) ) . ) i i
Variation — 0% _ ) _ B ) ) B _ ) ) B B _ B
products
Variation — 0% _ ) _ B ) ) B _ ) ) B B _ B
sites

* The product is sold to European counties. In this study, to a conservative consideration, the longest
distance from the manufacturing factory to the oversea destination port is considered as the
representative shipping distance in A4, which is from China to Sweden.

A1: The raw materials are supplied from the supplier to the [Redacted] factory. For the wood material,
there are two types. One is the timber, the other is the board. The timber will be processed to form
boards in the [Redacted] Wood factory for the following manufacturing processes to make the Plywood
product. Meanwhile, the factory also purchases some boards from the supplier, which could be used
directly in the following process.

A2: The transpotation of the raw material and package material to the [Redacted] Wood factory.
A3: The manufacturing of the Plywood product in the [Redacted] Wood factory.

A4: The transpotation of the Plywood product to the construction site. This stage contains the
overseas shipping from China to Europe.

A5: The construction of the Plywood product. The package will be wasted in the stage and 5% of the
product will be lost during the construction.
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B1-B7: No energy and materials are consumed in the whole use stage. No wastes and emissions
generated due to the product from the stage.

C1: No energy and materials are consumed in the deconstruction stage. No wastes and emissions
generated due to the product from the stage.

C2: The transportation of the waste product to the waste processing plant.

C3: The waste processing stage. The incineration with energy recovery is considered as the end-of-life
treatment process of the Plywood product. The credit from the energy recovery in this stage is
calculated in Module D.

C4: No waste product is sent to C4.

D: The credit from the energy recovery in C3 is calculated as the thermal energy and electricity in
Sweden level.

—_—
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Figure 1. The Plywood manufacturing processes in the [Redacted] Wood factory (A3)
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Content information

Product components
Timber

Board

Phenolic resin adhesive

Wheat flour

Hard paper (melamine impregnated
paper)

TOTAL

Packaging materials
Wooden pallet

PE film

Iron belt

Paint

Corrugated borad

Corner protectiion (Plasctic, PVC)

Paper packaging

TOTAL

Weight,
kg
843.37

81.12
80.32

20.58

21.67

1047.06

Weight,
kg
3.56

0.09
1.59
0.53
0.85
0.03

1.83

8.48

Post-consumer material,
weight-%

0%
0%
0%
0%

0%

0%

Weight-% (versus the
product)

0.6580%
0.0166%
0.2939%
0.0979%
0.1571%
0.0055%

0.3383%

1.5675%

Biogenic material,
weight-% and kg C/kg

100%, 0.494 kg C/kg dry mass
100%, 0.494 kg C/kg dry mass
0%

100%, 0.475 kg C/kg

28.26%, 0.143 kg C/kg

90.84%, 0.448 kg C/kg
(i.e., 242.62 kg C/m3 product)

Weight biogenic
carbon, kg C/kg

0.588
0
0
0.200
0.450
0

0.417

0.0062 kg C/kg
(i.e., 3.34 kg C/m3 product)

For one cubic meter Plywood product, it contains 242.62 kg bio-carbon from the raw material and its
package contains 3.34 kg bio-carbon.

To be noted that the total amount of raw materials is higher than the product density when considering
mass loss during the production, which mainly due to the water evaporation from the wood materials.

There are no SVHC substances in the product.
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Environmental Information

Potential environmental impact — mandatory indicators according to EN 15804

Results per functional or declared unit
A1-A3

Indicator Unit Total A4 A5 B Cc1 Cc2 C3 Cc4 D
GWP- kg CO, - -
total eq. 8.87E+02 6.73E+01 1.28E+01 0.00E+00 0.00E+00 4.40E+00 1.52E+03 0.00E+00 9.39E+01
GWF.)_ kg CO, 5.27E+02 6.70E+01 5.22E-01 0.00E+00 0.00E+00 4.37E+00 1.09E+02 0.00E+00 -
fossil eq. 9.28E+01
GWP- kg CO, - -
biogenic eq. 1.42E+03 7.80E-06 1.23E+01 0.00E+00 0.00E+00 3.66E-05 1.41E+03 0.00E+00 1.03E+00
oive- kgeg.OZ 7076400 285E-01 202E-03 000E+00 O000E+00 296E-02 151E-03 0.00E+00 0o
oDP k1‘~"1 %';C 119E-05 624E-12 6.94E-14 0Q0E+00 0.00E+00 4.32E-13 3.06E-11 0.00E+00 o0&
AP m:qu 2.76E+00 5.71E-01  3.82E-04 0.00E+00 0.00E+00 5.19E-03 4.55E-01  0.00E+00 '5'3195
EP- -4.72E-
kgPeq. 7.57E-02 1.54E-04 1.08E-06 0.00E+00 0.00E+00 1.57E-05 1.84E-05 0.00E+00
freshwater 03
EP- -2.05E-
e kgNeq. 9.28E-01 1.61E-01 1.25E-04 0.00E+00 0.00E+00 1.73E-03 2.07E-01  0.00E+00 01
EP- mol N -
) 9.86E+00 1.78E+00 1.53E-03 0.00E+00 0.00E+00 2.06E-02 2.49E+00 0.00E+00
terrestrial eq. 1.65E+00
kg -4.37E-
POCP NMVOC 2.35E+00 4.34E-01 3.29E-04 0.00E+00 0.00E+00 4.51E-03  5.30E-01  0.00E+00 01
eq.
fDlPe kg Sb -3.35E-
minerals& g 1.47E-03 5.22E-06 3.11E-08 0.00E+00 0.00E+00 4.43E-07 1.30E-06 0.00E+00 05
metals* a-
LDlEE MJ  9O7E+03 8.85E+02 4.01E+00 0.00E+00 0.00E+00 5.77E+01 242E+02 0.00E+00 -
fossil 2.10E+03
WDP* m?3 3.46E+02 6.55E-01 247E-02 0.00E+00 0.00E+00 4.92E-02 9.35E+01 0.00E+00 3 76I-E+O1
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
Acronyms 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 water
consumption

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

PAGE 11/15




——=EPD

Additional mandatory impact category indicator
Results per functional or declared unit

Indicator Uit Aoas A4 A5 B c1 c2 c3 ca4 D

%ng kgeg-Oz 5.13E+02 6.62E+01 519E-01 0.00E+00 0.00E+00 432E+00 1.08E+02 0.00E+00 ¢ oo
Use of resources
Results per functional or declared unit

Indicator  Unit e A4 A5 B c1 c2 c3 ca D
PERE MJ 172604 404E+01 293E-01 000E+00 O000E+00 4.00E+00 509E+01 0.00E+00 , oo
PERM MJ  0.00E+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
PERT MJ  1.72E+04 404E+01 293E-01 000E+00 0.00E+00 4.00E+00 5.09E+01 0.00E+00 , ot .
PENRE MJ  9.9BE+03 8.88E+02 403E+00 000E+00 O000E+00 579E+01 242E+02 0.00E+00 , .
PENRM MJ  0.00E+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
PENRT MJ  9.98E+03 8.88E+02 4.03E+00 000E+00 0.00E+00 579E+01 242E+02 0.00E+00 , 0=,
SM kg 0.00E+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
RSF MJ  0.00E+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
NRSF MJ  0.00E+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
FW m®  B49E+00 4.90E-02 821E-04 0.00E+00 0.00E+00 4.62E-03 224E+00 0.00E+00 , i o0

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

Acronyms
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Waste production and output flows

Waste production

Results per functional or declared unit

Indicator Uit Aoas A4 A5 B c1 c2 c3 ca4 D

Hazardous 4 54E-
waste kg 447E-06 3.70E-09 2.78E-11 0.00E+00 0.00E+00 3.06E-10 2.29E-08 0.00E+00 '07
disposed
Non-
hazardous
waste
disposed
Radioactiv -5.07E-
e waste kg 7.08E-02 1.21E-03 1.08E-05 0.00E+00 0.00E+00 1.07E-04 1.78E-02 0.00E+00 '01

disposed

kg 5.27E+00 1.04E-01 2.08E-02 0.00E+00 0.00E+00 9.44E-03 6.17E+00 0.00E+00 503I-E+00

Output flows

Results per functional or declared unit

Indicator  Unit e A4 A5 B c1 c2 c3 ca D

Compone
nts for re- kg 0.00E+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
use
Material
for kg 9.20E-01 0.00E+00 3.49E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
recycling
Materials
for energy kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.14E+02 0.00E+00 0.00E+00
recovery
Exported
energy, MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.89E+02 0.00E+00 0.00E+00
electricity
Exported
energy, MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.73E+03 0.00E+00 0.00E+00
thermal
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