Environmental
Product Declaration

Environmental product declaration is in accordance with 1ISO 14025
and EN 15804:2012+A2:2019

betopanplus®

Programme:

The International EPD® System
www.environdec.com

Programme 0 perator.
EPD International AB

EPD Registration Number
S-P-06752

Publication Date:

2022-10-26
| Valid Until:
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THE INTERNATIONAL EPD* SYSTEM ENVIRONMENTAL PRODUCT DECLARATION  SAATATA-N /A
An EPD should provide current information and may be updated if conditions change. The stated validity is therefore Geoprahical SCODEI -BI;TEOI:AEH

subject to the continued registration and publication at www.environdec.com Global
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TURKEY EPD®

EPD International AB Box, 210 60, SE-100
31, Stockholm, Sweden

E-mail: info@environdec.com

Pro g ramme 0 p e rato I Regional Office: EPD Turkey, Nef 09 B Blok
7/15, Kagithane/ Istanbul, Turkey
www.epdturkey.org

CEN Standard EN 15804:2012+A2:2019, Product
Category Rules (PCR): Construction Products
2019:14, version 1.2.4

Product Category Rules:

UN CPC code: 3752 Boards, Blocks, and similar
articles of vegetable fibre, straw or wood waste
agglomerated with mineral binders.

PCR Review was Conducted by:

The Technical Committee of the International EDP System. Review Chair: Martin Erlandsson,
IVL Swedish Environmental Research Institute.

Independent third-party verification of the declaration and data, according to 1SO 14025:2006:
(L) EPD process certification ~ XJ EPD verification

Third Party Verifier:

+hird party verifier: Prof. Vladimir Koci
Approved by: The International EPD® System Technical Committee, supported by the Secretariat

In case of recognised individual verifiers:
Approved by: The International EPD® System

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

(] Yes No

The EPD owner has the sole ownership, liability, and responsibility for the EPD.
EPDs within the same product category but from different programmes may not be comparable.

EPDs of construction products may not be comparable if they do not comply with EN 15804. For further

information about comparability, see EN 15804:A2 and 1S0 14025 1/
/
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02 COMPANY INFORMATION

About the Manufacturer Company:

Foundations of Bilkent Holding were established by Prof.Dr. ihsan Dogramaci in 1968 to operate in construction sector.

TEPE BETOPAN YAPI MALZEMELERI SAN. TiC. A.S., operating under the roof of Bilkent Holding, has established first cemented particle board
factory in Bilkent, Ankara in Turkey in year 1984 and by starting with production of its registered brand Betopan® it has realized its first export
in 1987.

The factory was revised in 1999 by using modern technology systems and the capacity was doubled. With the purchase of the other
cement bonded particle board factory established in Arhavi in 2001, the company became the only related corporation in Turkey, and one of the few
manufacturers in the world with its capacity of 60,000 m® Betopanplus® product, both surfaces of which are reinforced with natural minerals,
with a very low relative humidity movement, and high strength joined the company’s product range in 2001 as a result of R&D activities carried
out within the company.

In the years to follow, wooden-textured Yalipan® and stone-textured Tasonit® products with Betopanplus® features were offered to the
market.In 2008, the production line in Arhavi was moved to the Ankara-Bilkent Facilities and all production was combined at one point.

The company expanded its product range with new surface textured products in middle of year 2011, upon the growing demand and
interest in the exterior panels and cladding system.

Considering it as a principle to produce nature friendly, natural products with its information accumulation, Tepe Betopan A.S. started the
production of tepePAN brand fiber reinforced cement board (Fibercement Board) in 2014 by establishing its second factory with an annual
capacity of 50,000 m3 in Ankara ASO 2nd 0SB Facilities, which has LEED Gold Certificate.

In year 2017 starting with wood textured tepePAN Wood, stone textured tepePAN Stone branded products, the company introduced
fiber-reinforced cemented board products in different decorative textures to the market. Producing Turkey's first building board, Tepe
Betopan manufactured the first self-colored fiber cement board in our country, Tepe Unique Pro, in 2019.

Our company, which is epitomic for the sector in every sense with its social responsibility projects, respect for the environment, importance to
business ethics and quality policies, was included in the TURQUALITY® - Brand Program in 2014 in order to ensure the continuity of its
development in the international competitive environment and to contribute to the positive “Made in Turkey” image abroad. Our company was
accepted to the Turquality support program in 2020.

Following the press investment commissioned in 2021, tepePAN Pro, with its high strength feature, has joined the product range. In the same
year, Tepe Betopan became one of the 4 Turkish partners participating in the lceberg Project within the scope of EU Horizon 2020, where world-
class science, the development of advanced research skills, and the access of researchers to the best infrastructures are supported.

Tepe Betopan, which brought the new generation under roofing sheet under the brand of tepePAN Roof to the sector in 2021, continues its quality
journey with the surface calibration, water-repellent application, and furnace investments made in the tepePAN factory in 2021 in line with the
goal of "Always forward, to the best", which our founder also pointed out.

Our company, a member of IMSAD - Building Materials Manufacturers Association, is one of the few manufacturers in the world, exporting to
more than 50 countries on 5 continents, producing both cement-bonded particleboard and fiber cement board.




03 PRODUCT INFORMATION

Product Composition

Raw Materials Content, %
Portland Cement 45-55
Aggregate 8-15

Wood Chips 25-35
Chemical Admixtures |2.5-55

e EPD”

About the Betopanplus®

Betopanplus; They are smooth surfaced, unpatterned cemented particle boards, which are
a physical mixture of chipboard, cement and chemical additives that are harmless to
health, armored with natural minerals on both surfaces. It has a middle layer consisting of
cement and wood mixture. In this way, a board was created, which has a much lower
changes due to relative humidity, is as resistant to external factors as a quality concrete
and can be applied to all paints that can be applied on a concrete surface. The areas
where Betopanplus provides advantages, its dimensions and usage areas are given below.
In addition, there are a few other products with the same characteristics and production
method as Betop%nplus®, but with a difference in pattern. These products are Yalipan®,
Tasonit®, Monolin®, Fugalin®, Frapan®, Tugpan® and Tuglapan®.

Areas of Application

- In exterior cladding,

- In areas such as interiors, shops, galleries, showcases, studios (for decorative
purposes),

- In the construction of site perimeter fences,

- In electrical transformers,

- Behind ceramic and plaster (as backer board),

- By processing matifs in CNC (for decorative purposes),

- In fire doors and escape corridors,

- In the construction of fire-fighting walls,

- As carrier floor and flooring element in mezzanine floors,

- As a sheathing board on roofs,

- In prefabricated buildings,

- As board for mezzanine floor,

- As a protection board from impacts, the surfaces on which it is placed,
- As board for raised floor,

- On the walls of elevator shafts and fire escapes,

- On the walls and floors of the wet working areas,

- In animal shelters, floors and walls,

- In greenhouse cultivation,

- In the fire insulation of steel building elements,

- |In surface coatings of steel construction elements,

- In the production of insulated press wall panel,

- On the soffit and fascia of the building,

- For decorative purposes in elevator jambs and building entrances,
- As a jamb accessory on door and window sides.

Properties

- Thickness: 10/12/14/16/18/20/24/30 mm

- Width: 1250 mm

- Length: 2500/2800/3000 mm

- Special cuts can be made in the required dimensions in width and length.

yA
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3 PRODUCT INFORMATION

About the Betopanplus®

Advantages

- Offer different architectural and constructive solutions by scene and structural

characteristics in buildings,

« An ideal building plate with wide application area for prefabricated and steel

buildings,

- Can be used as a finishing material by painting, coating, wall papers, does not

required plastering,

- Does not require maintenance,

. Can be painted repeatedly and can be used only by painting,

« Higher paint adherence,

« Building and facade board that can be given decorative textures on its surface,

- Contribute energy efficiency of buildings,

- |s applied by mechanical installation in the principle of ventilated facade system,
Has standard and decorative accessories as "“jamb, head-jamb, inner-outer

corner, string banding",

- Can be easily used due to lightweight and long lasting in renovation projects,

- Easy to install, cut, drill and maodification,

« Light weight and easy to carry,

« Protect the building from different weather conditions,

- Resistant to severe climatic conditions such as sun, frost, and seasonal changes,

+ Resistant to coastal conditions,

« Resistant to moisture and water,

- Has very limited capillarity,

- Resistant to changes to the ambient humidity,

- Have very low water absorption and swelling rate in water,

+ Resistant to impact,

« Contribute to heat and acoustic insulations,

- Has advanced inflammability, does not contribute to fire,

- Having a higher fire class (A2 Fire Class) than Betopan product,

« Does not emit toxic gas emissions during fire,

- Resistant to biological wastes,

« Insect-proof, non-putrescible, no moulding.

« Natural and harmless to health,

« Environment friendly, asbhestos free,

+ Odourless and does not release harmful gas.

] ®
e EPD

Essential
Characteristics

Technical Specifications

Harmonized Technical

Betopanplus Branded Surfaces
Without Chip, Cement Bonded
Particle Boards (TS EN 634/1-2)

Standards
(TS EN 13986+A1)
TS EN 634/1-2

Unit Volume Weight 1450 + 50 kg / m? TSEN 323
Bending Strength > 9N/ mm2 TS EN 310
Bending Elasticity
Lo it 2 4500 N/ mm2 (Class 1) TIEN, 34
Internal adhesion
Internal adhesion after 383 W mm% % E:\\j g;?l
the Wear Test i mm
Compressive Strength
(Parallel to the Surface) 215 N/ mm?2 TSEN 789
Swelling Thickness TSEN 317
*After Waiting in the %1
Water for 24 Hours L TSEN 321
Swelling Thickness <% 15 TS EN 317
*After Wear Test =1 TS EN 321
Material Moisture %93 TSEN 322
Tolerances: qg}?, T %] i
: -14 mm ¢ 1,0 mm
‘Thickness 16-]8 mm = 1, mm TS EN 32A-]
>18 £15 mm
*Height and Width Length: + 5 mm Width: £ 5 mm
*Edge Smoothness <15mm/m TTSS Eﬁl g%f:_;]z
*Verticality of the Corners <2mm/m &
Screw Holding Force 102 N/mm TSEN 320
Thermal Conductivity (A) 019W / mK TS EN 12664
Reaction to Fire
(Baartagplass) A2, s1,d0 TS EN 13501-1+A1
Formaldehyde Release E TS EN 13986+A1
Ra il Ll ol PCP<5 ppm TS EN 13986+A1

Content (PCP)

Sound Absorption:
Sound Insulation (R)

Rw (C:Ctr)= 33,1(-2;-3) db

TS EN IS0 717 (Betopan plus)

TS EN 13986+A1 (Betopan)

Water Vapor Permeability (p):
*10 mm thickness
*18 mm thickness

Dry Plate = 50 Wet Plate = 30
Dry Plate = 50 Wet Plate = 30

TS EN 13986+A1

pH

1-13
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U 3 LCA INFORMATION & SYSTEM BOUNDARIES

Declared Unit: 1 m3 of Betopanplus® cement-bonded particle board
(equals to 1450 + 50 kg / m3)

Time Representativeness: 2021
Database and LCA Software: Ecoinvent 38 and The Sima The SimaPro 9303

System Boundaries: Cradle to gate with modules C1-C4, D and additional
modules of A4-A5 (A1-A5+C+D)

Inventory: The inventory for the LCA study is based on the 2021 production
figures for Betopanplus® by Tepe Betopan AS. production plant in Ankara,

Tirkiye. This EPD’s system boundary is cradle to gate with modules C1-C4,D and
additional modules of A4-A5 (A1-A5+C+D).

Allocations: Allocations were done based on weighted averages of the raw
materials when more than one source and /or transport option was used, such
as highway plus sea shipment.

Packaging: Products are delivered to end-users with packaging includes
stretch nylon, interlining and wood pallet. The packaging of the final
product is included in the LCA.

Cut-off Criteria: 1% cut-off is applied. Data for elementary flows to and from
the product system contributing to a minimum of 99% of the declared
environmental impacts have been included.

Assumptions;: Raw materials, transport, production and, packaging
materials data are collected from the production plant. According to
customer demand, properties such as paint, pattern etc. can be added to the
product groups. These are not included in the LCA study as they vary
according to incoming demands from the customers.

Geographical Scope: The geographical scope of this EPD is global

LCA Modelling, Calculation and Data Quality: The results of the LCA with
the indicators as per EPD reguirement are given in the LCA result tables.
According to the PCR, all energy calculations were obtained using Cumulative
Energy Demand (CED) methodology, while freshwater use is calculated with
selected inventory flows in SimaPro. There are no co-product allocations
within the LCA study underlying this EPD.

REACH: No substances included in the Candidate List of Substances of Very
High Concern for authorization under the REACH regulations are present in
this product either above the threshold for registration with the European
Chemicals Agency or above 01% (wt /wt).
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03 LCA INFORMATION

More Information

A1-Raw Material Supply

Production of cement-bonded particle boards materials which are cement,
wood chips, aggregate and chemical admixtures are locally sourced. The
term "raw material supply" refers to the extraction and pretreatment of
raw materials prior to production.

A2-Transport

For the delivery of raw materials and other materials to the plant as well as
the internal transportation of materials, transportation is important. Based on
the information provided by the manufacturer for 2027, the transportation
distances and routes are calculated.

A3-Manufacturing
Data for the LCA is based on Tepe Betopan A $'s manufacture for the January to
December 2021 time period in order to be representative of their operations.

A4-Transport to Customer

Products are transported globally. For the transport to the customers,
weighted average approach is considered. Based on the information provided
by the manufacturer for 2021, the transportation distances and routes are
calculated.

A5-Construction Installation

For the purpose of installing the boards and screwing them in place, energy
must be taken into account in terms of equipment use and fuel supply.
According to research done by the Athena Institute 4, the unit energy required
to construct and install the concrete frame is assumed to be 0.070 MJ/kg'.

-
TURKEY

C1-Deconstruction & Demolition

Energy is required to consider in terms of use of equipment and supply of fuel for the
descrewing and demolition of the boards. Unit energy for the demolition and deconstruction
of the concrete frame to be reycled is taken as 0.070 MJ/kg based on a study conducted by
the Athena Institute’

C2-Transport

A distance of 100 km is assumed for the transport of deconstucted waste materials to the
landfill sites. A distance of 100 km is assumed for the transport of waste that goes to be
recycled, therefore goes to the pouring sites. In all scenarios, the longest distance (worst
case scenario) is considered.

C3-Waste Processing

For the wastes going to the landfill sites, there is no need for waste processing. However, for
the wastes that go to the recycling process and used as inert filling materials. There is
currently no applied shredding and crushing processes for the C&0 wastes. They can be
directly used as inert filling materials. Therefore for C3, no energy consumption is
considered.

C4-Final Disposal

For the Tepe Betopan AS's production of cement-bonded particle board wastes, 75% of
landfilling final disposal method is assumed. 25% of the board wastes can be used as inert
filler material.

D-Resource & Recovery Stage

According to a study about construction waste process 25% of the cement-bonded
particle board wastes is assumed as using for inert filler purposes; therefore, their
benefits are included to the resource& recovery stagel?] Also recycling of packaging
materials are considered in terms of environmental impacts,

EPD
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0 5 REFERENCES & CONTACT

References

EN IS0 9001

Quality Management Systems - Requirements

EN IS0 14001

Environmental Management Systems - Requirements

IS0 14020:2000

Environmental Labels and Declarations — General principles

EN 15804:2012+A2:2019

Sustainability of construction works - Environmental Product Declarations — Core

rules for the product category of construction products

IS0 14025 DIN EN 1S0 14025:2009-11:
Environmental labels and declarations - Type lll environmental declarations —

Principles and procedures

ISO 14040/44 DIN EN IS0 14040:2006-10.

Environmental management - Life cycle assessment - Principles and framework

(1S014040:2006) and Requirements and guidelines (IS0 14044:2006)

e EPD”

GPI

General Programme Instructions of the International EPD® System. Version 4.0.

PCR for Construction Products and CPC 54 Construction Services
Prepared by IVL Swedish Environmental Research Institute. Swedish Environmental

Protection Agency. SP Tra. Swedish Wood Preservation Institute. Swedisol. SCOA. Svenskt

Limtra AB. SSAB. The International EPD System. 2019:14 Version 1.2.4 DATE 2024-12-20

The International EPD®@ System

The International EPD® System is a programme for type

lIl environmental declarations. maintaining a system to verify and register EPD®s as
well as keeping a library of EPD®s and PCRs in accordance with 1SO 14025.

www.environdec.com

Ecoinvent Version 3.8
Ecoinvent Centre.

www.ecoinvent.org

SimaPro
SimaPro LCA Software. Pré Consultants. the Netherlands.

www.pre-sustainability.com
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0 5 REFERENCES & CONTACT

Contact

Programme

The International EPD® System

© Adress: EPD International AB Box 210 60 SE-100 31 Stockholm. Sweden
) E-mail: info@environdec.com

@) Website: www.environdec.com

)

THE INTERNATIONAL EPD® SYSTEM

Programme Operator

EPD Turkey

SURATAM - Siirdurilebilir Uretim ArGe ve Tasarim Merkezi
© Adress: Nef 09 B Blak No:7/15 34415 Kagithane - Istanbul / Turkey

[ E-mail: info@epdturkey.org

@) Website: www.epdturkey.org . | ®
TURKEY E PD

ENVIRONMENTAL PRODUCT DECLARATIONS

Independent Verification

Manufacturer

TEPE BETOPAN YAPI MALZEMELERI SAN. VE TiC. A.S.
© Adress: Beytepe Koyl Yolu No:5 06800 Bilkent - Ankara / Turkey

) E-mail: betopan@betopan.com.tr

&, Phone: +90 312 266 45 51

(= Fax: +90 312 266 0150

@ Website: www.betopan.com.tr/tr

Contact For LCA Study

Koray Kaysi

R&D Engineer

™ E-mail: kkaysi@betopan.com.tr

R, GSM: +90 531936 04 97
®
§, Phone: +90 312 266 45 51 é TEPE
A. BETOPAN

LCA Study Consultant

ENEXION ENERJI DANISMANLIK VE RiSK YONETIMI A.S.
© Adress: Akasyall Sokak No: 5/21 4. Levent 34330 Istanbul

& Phone: +90 212 280 0705

= Fax: +90 (212) 280 0704

@ Website: www.enexion.com.tr

Contact For LCA Study

Sinem Ozsoy Aydemir, PhDs

Sustainability Services Manager

) Email: sinem.ozsoy@enexion.de
ENExXion

&, GSM: + 90 533 123 3570 group
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