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General Information

Programme Information

Programme: International EPD System

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

Website: www.environdec.com

E-mail: support@environdec.com

Accountabilities for PCR, LCA and independent, third-party verification
Product Category Rules (PCR)

PCR: PCR 2016:04 - UN CPC 49112, Public and private buses and coaches. Version 2.0.4 (2025-08-05)
PCR review was conducted by: The Technical Committee of International EPD System.

Chair: Maurizio Fieschi

Contact via: info@environdec.com

Life Cycle Assessment (LCA)
LCA accountability: Orhan Atacan- Metsims Sustainability Consulting
info@metsims.com

Third-party Verification

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

Third-party verifier: Agnieszka Pikus

Approved by: International EPD System

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

OYes XNo

The EPD owner has the sole ownership, liability, and responsibility for the EPD.

EPDs within the same product category but published in different EPD programmes, may not be comparable.
For two EPDs to be comparable, they shall be based on the same PCR (including the same first-digit 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 identical scope in terms of included life-cycle
stages (unless the excluded life-cycle stage is demonstrated to be insignificant); apply identical impact assessment
methods (including the same version of characterisation factors); and be valid at the time of comparison. For
further information about comparability, see ISO 14025.
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Owner of the EPD: Otokar Otomotiv ve Savunma Sanayi A.S.
Production Plant: Atatiirk Caddesi No: 6 Arifiye 54580 Sakarya/Turkiye

Otokar, a Ko¢ Group company, has been providing
solutions special to the needs of the customers
with its own technology, design, and applications
since 1963. It is operating with 2942 employees
at the factory built on a land of 552,000 m2 in
Sakarya. Otokar has been manufacturing buses
for public transportation, lightweight trucks for the
transportation and logistics industry.

Vision: Otokar preserves the local and national
characteristics of its products by developing its
technology in-house, and aims at the continued
satisfaction of its customers, employees, and
shareholders by embracing a total excellence
philosophy.

'S

Market Leader

Most preferred bus
brand in Turkiye

Global Company

Products with Otokar-owned
intellectual property rights,

used in over 75 countries
across 5 continents

DR -

Pioneer More than 3800

Pioneering supplier of Employees
land defense systems
for Turkish Armed
Forces

552 000 m? 300 +

Production Arena Sales and Aftersales
Network

Mission: The key mission of Otokar is to design,
manufacture, and market commercial vehicles and
various industry products developed in line with
customer expectations that have global competitive
power.
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Technical Specifications

Product Information

Product Name: e-Kent C Articulated
UN CPC Code: 49112
Production Plant: Atatlirk Caddesi No: 6 Arifiye 54580 Sakarya/Tirkiye

The e-Kent C Articulated is a city bus available in the 18 meter version. It is equipped with a 410 kW Voith electric
motor and, like the rest of the Otokar Bus electric range, integrates the new generation LFP lithium-ion batteries
assembled by CATL.

A modular approach to energy storage offers on the e-Kent C Articulated various combinations consisting of up
to 16 packs battery packs distributed between the roof and the rear of the vehicle, for a total capacity of up to 663
kWh.

The vehicle is designed for daytime use and overnight storage charging with a Combo 2 CCS connector.
Pantograph options available, then. The e-Kent C Articulated is available with three or four access doors and can
accommodate 139 passengers. Accessibility has also been improved with a new five-seat area in the rear. With
its compact design, e-Kent C Articulated offers a accessible solution for mounting and maintenance. e-Kent C
Articulated is 18 meters. With an electric motor with a maximum power of 410 kW and a maximum torque of 3100
Nm, the e-Kent C Articulated does not compromise performance.

Ideal Solution for The Needs
of the City

Passenger Comfort Driving Comfort

The four wide and metro type

electric sliding doors of e-Kent C
Articulated, allow the passengers to
embark and disembark quickly, and
with this feature, they offer a much
more efficient public transportation
service to the operators.

e-Kent C Articulated with its 100%
electric air conditioner, provides
comfortable travel opportunities
to its passengers in all seasons.

Ergonomic and comfortable, the driver's
area is both comfortable and efficient.
It provides optimum conditions for
driving in urban and rural situations.
The automatic transmission, the ABS
and ECAS help drivers to proceed
smoothly and safely.

e-Kent C Articulated 18 meters

long, with its articulated structure
offering high maneuverability, high
passenger capacity, large interior
volume and comfortable suspensions,
it was designed to meet the needs
of metropolises.

e-Kent C Articulated is an ideal
solution for the needs of the city
with its different battery capacity

(497/663 kWh) options.

Chassis/Floor Pan

Type of Powertrain and Engine
(diesel, electric, hybrid, GLP...).
Maximum output, torque,
equipment, position and
arrangement of the engines

Number of Axles and Wheels

Front axle Load (Max), Rear Axle
Load (Max), Gross Vehicle Weight

Axle distance, Front Overhang, Rear
Overhang

Chassis Length and Width

Wheel Lock (°)
Turning Circle (D)

Driving Cab
(forward, semi-forward or normal)

Passenger Capacity

Brakes and Safety

Suspension

Steering

Air Conditioning System

Battery

Noise (UNECE R51)

Floor covering: Gerflor sirius 6782 dune
Floor covering: Assembly type - standard sealer application

Electric Engine

Model : VOITH VPMA-274-320-6-R6
Maximum Power : 410 Kw @ 3575d/d
Maximum Torque : 3100 Nm @ 368 d/d
Location : Rear Left

3 Axles
10 Wheels

Maximum Front Axle Load (kg) : 8000
Maximum Middle Axle Load (kg): 11500
Maximum Rear Axle Load (kg) : 13000
Gross Vehicle Weight (kg) : 31000

Axle Distance -1 (mm) : 5900
Axle Distance -2 (mm) : 5990
Front Overhang (mm): 2700
Rear Overhang (mm): 3530

Vehicle Length (mm): 18130
Vehicle Width (mm) : 2550
Vehicle Height Max. With A/C (mm) . 3220

56°,46°
Turning Radius (Curb/Wall) (m): 12

Behind the 3rd axle, under the left podium

Seated : 39, Standing : 100 or Seated : 39, Standing : 93, Wheelchair : 1

Braking system main components: Knorr bremse - EBS/ESP
Hill holder: Automatic controlled

Bus stop: Automatic

ADAS: Moving off information system (MOIS) - Knorr
ADAS: Blind spot information system (BSIS) - Knorr
ADAS: Intelligent speed asistant (ISA) - Knorr

ADAS: Driver drowsiness & attention warning (DDAW)
ADAS: Emergency stop signal (ESS)

ADAS: Alcohol interlock preparation (ALC)

ADAS: Reverse information system (RelS)

ADAS: Tyre pressure monitoring system (TPMS)

Cyber security: Bosch brand

Front suspension system: 2 x Air bellows (VIBRACOUSTIC) - 2 x Hydraulic shock
absorbers (KONI)

Rear suspension system: 4 x Air bellows (VIBRACOUSTIC) - 4 x Hydraulic shock
absorbers (KONI)

Suspension electronics: Wabco ECAS

Bus Stop: Automatic

Steering system: Hema (Ball and nut type) steering gearbox

Steering mechanism: Mechanic

Steering (Hydraulic) oil tank: 2 | Hema hydraulic oil tank - Black coloured
Steering wheel: Polyurethane - RAL 9005 matt

Passenger air conditioner: 60 kW cooling / 38 kW heating, Electrical

High voltage battery: 663 kWh - LFP
High voltage battery: MSD socket
Plug-in charging: Front-right

75 dB(A)
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LCA Information LCA Information

Functional unit: Transport of 1 passenger for 1 kilometer

Passenger Capacity Yearly Distance Service Life Lifetime Distance Passenger.km*

139** 80 000 km 15 years 1200 000 km 166 800 000 pkm

Time representativeness:
2025-01-01 to 2025-12-31

Geographical scope:

Raw material suppliers are global (GLO).

Production is located in Turkiye (TR).

Product transport location is European (RER).

Use and end of life scenarios are for European (RER).

Database(s) and LCA software used:
SimaPro 10.2, ecoinvent 3.11 (system boundary
cut-off).

Description of system boundaries:

According to PCR, the EPD is developed using a
cradle-to-grave approach, covering all life cycle stages
from raw material extraction through production, use,
and final disposal of the bus.

*Passenger.km="Passenger Capacity*Yearly Distance*Service Life
** Seated : 93, Standing : 100
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Upstream

e Extraction and production
of raw and basic materials

¢ Production of components
and auxiliary materials for
vehicle manufacturing
facility

® Transportation from tier 1
(direct) suppliers to the
road vehicle manufacturing
facility

LIFE CYCLE
STAGES

Core

e Production and use of
electricity, heat, and
steam fuel used for the
vehicle assembly.

e Production and use of
water and known
auxiliary materials

* Waste generated and
treatment of waste from
the assembly processes
on the manufacturer site

e Manufacturing internal
processes as welding,
painting and assembling

Downstream

e Production and
consumption of electricity
for road vehicle operation

® Production of maintenance
materials and spare parts

® Waste from maintenance
materials and spare parts

¢ End-of-life processes of
the vehicle after use.
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LCA Information

Upstream Processes

In this module, the processes from the extraction and
processing of raw materials such as steel, aluminium,
copper, plastic, electronic parts, glass and battery
materials used in vehicle production and raw material
acquisition are evaluated.

The mass list was used to determine the components
and weights of the vehicle. Material types and weights
are arranged according to the information received
from the tier-1 suppliers.

At the same time, the transportation of these parts
from the suppliers’ production facility to the OTOKAR
production facility is assessed under this module. The
piece’s weight and the transport mode are considered
when modelling the shipping.

Core Process

The core process module covers the vehicle's assembly
and production stages and the vehicle’s transportation
to the customer after production. The production phase
of the vehicle begins with the assembly and welding
of the body and chassis parts. Combining other body
parts, such as the door and ceiling, completes the
body process and the painting process. After painting,
mechanical parts such as the motor, cable, pipe, and
battery are assembled. The production process is
completed by combining electronics, glasses, and
other parts.

Electricity, natural gas, diesel and water are used in
production. The Tirkiye national residual electricity
mix was used for electricity. At the same time, waste
is generated during production. Waste and energy
consumption were shared with the vehicles in
proportion to their production time and size.

Produced vehicles are shipped to customers by road
or sea. In this study, it is assumed that the vehicle
travels by road with the driver to an average European
region. While LCA modelling the transport module to
the customer, sales in 2025 are taken as a basis.

Downstream Process

The energy consumed during the use of the vehicle
and generation of electricity, maintenance and end-
of-life stages are evaluated in this LCA module. While
calculating the environmental impacts of the electricity
consumed during vehicle use, the geographical
region has been stated as Europe according to the

8 N

common clients countries. The European electricity
production mix was used for electricity generation.
While calculating the energy consumption, the
efficiency loss of the battery is included. The battery
is assumed to be changed after eight years of use
and 70% efficiency. The energy consumption (110.89
kWh/100 km) value is based on the SORT-2 test.
Electricity consumption of the vehicle, driver behavior,
use of air-conditioning tools, number of passengers,
etc. may differ according to the variables. Scenarios
used are realistic and representative of one of the most
probable alternatives and shall not include processes
or procedures that are not in current use, or which have
not been demonstrated to be practical.

Not included:

¢ Building, maintenance, dismantling and disposal
of material and energy production plants and
suppliers manufacturing facilities

* Production of packaging

® Manufacturing of production equipment, buildings
and other capital goods

® Business travel, and travel to and from work of
personnel

e Building, maintenance, dismantling and disposal
of road vehicle disassembly and waste treatment
facilities

® Production and use of cleaning agents during road
vehicle operation

* Treatment and disposal of waste generated from
passenger road vehicles during operation

* Transportation of spare parts and consumables of
the preventive maintenance from suppliers to the
place of use

Enviromental Product Declaration
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System diagram:

PRODUCTION

e =
B
R

Cut-off Rules

The criteria for exclusion were set so that individual
input flows less than 1% of the total, with a cumulative
limit of less than 5%, could be omitted. This was
contingent upon confirming that these excluded
flows did not significantly alter the reported data,
with “significant” defined as affecting the total by less
than 5%.

Raw Material
Extraction and
Component
Production

Raw Material
Transportation

Cradle to Gate

Vehicle Gatath
Production Gaa
Cradle to
Grave
Electric
Generation
Well to
Tank
Charging
Driving Tank to
Wheel
End of Life
Allocation

Source of raw material, water consumption, energy
consumption and raw material transportation were
weighted according to 2025 production figures.
In addition, hazardous and non-hazardous waste
amounts were also allocated from the 2025 total
waste generation.

~_Otokar
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Content Declaration

The content declaration is provided as intervals due to confidentiality reasons. Recyclability And Recoverability Rates
# Non-Recycable
Metals 10182 50
Electrical Equipment (EEQ) 4518 22 -
------------ » Recycable 1)
Polymers 2179 11 . .,2
i 28
Elastomer 2114 10 E g—
Fluids 1046 5 . &5
A
Glass 313 2 =
(1}
(Modified Organic Natural 148 1
Materials) MONM
Total 20500 100

Non-Recovarable €-------------

--> Glass
MONM 4----
--> Fluids

! --+ Polymers
- --» Elastomers

Recovarable <«

[ -

(G .

Recoverability Rate

Metal 4----

REACH Regulation

No substances listed in the Candidate List of Substances of Very High Concern (SVHC) for authorisation under the
REACH Regulation are present in this product, either above the registration threshold of the European Chemicals
Agency or above 0.1% (w/w). This assessment has been carried out in accordance with the applicable European
Union legislation for EPDs, in particular Regulation (EC) No 1907/2006 of the European Parliament and of the
Council of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH).
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Enviromental Performance

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. 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.

Impact category indicators

Impact

Indicator
category

Upstream

Downstream
Core Maintenance/ Total
Operation
EoL

Climate change - GWP-

Enviromental Product Declaration

Resource use indicators

Impact
category

Use of renewable primary
energy exc. renewable

Indicator

MJ, net

rotal rotal kg CO, eq. 7.70E-04 1.62E-04 3.66E-03 6.53E-04 5.24E-03
fol'srs'“ifte EHInge - owR kg CO, eq. 7.71E-04 1.61E-04 3.53E-03 6.51E-04 5.12E-03
Ei';”;";;eifhange ; bg\s’;ic kg CO, eq. -2.11E-06 1.79E-06 1.15E-04 7.51E-07 1.15E-04
Climate change

- land use and land- GWP-luluc kg CO, eq. 1.13E-06 4.83E-08 1.04E-05 9.58E-07 1.25E-05
use change

dogglr;‘iion ODP kg CFC-11 eq. 8.00E-11 2.94E-12 6.63E-11 1.19E-11 1.61E-10
Acidification AP mol H* eq. 7.03E-06 7.23E-07 2.03E-05 6.27E-06 3.44E-05
Eutrophication

aquatic EP-freshwater kg P eq. 4.22E-07 1.08E-07 3.39E-06 3.21E-07 4.24E-06
freshwater

Egbr:tﬁ’chxfiig EP-marine kg N eq. 9.50E-07 1.40E-07 3.24E-06 8.27E-07 5.16E-06
tEe“rtr'eosFt’:;at'O” EP-terrestrial mol N eg. 9.81E-06 1.30E-06 2.87E-05 8.60E-06 4.84E-05
Photochemical

ozone POCP kg NMVOC eq. 3.23E-06 4.56E-07 9.18E-06 3.05E-06 1.59E-05
formation

Depletion of abiotic ADP-

resources - minerals minerals kg Sb eq. 5.48E-08 1.34E-10 4.77E-08 5.13E-08 1.54E-07
and metals &metals

Depletion of abiotic MJ. net

resources - ADP-fossil lorit ne | 5.24E-03 6.94E-04 5.98E-02 3.95E-03 6.96E-02
fOSSil fuels caloritic value

Water m? world eq

deprivation WDP doorived 1.05E-03 4.60E-05 8.57E-04 9.94E-04 2.95E-03
potential eprive

Additional mandatory and voluntary impact category indicators*

Impact
category

Downstrea m

Climate Change-
GWP-GHG

GWP-GHG

kg CO, eq.

7.74E-04

1.61E-04

Maintenance/

3.55E-03

6.54E-04

5.14E-03

*The GWP-GHG indicator is termed GWP-IOBC/GHG in the ILCD+EPD+ data format. The indicator accounts for all greenhouse gases except biogenic carbon
dioxide uptake and emissions and biogenic carbon stored in the product. As such, the indicator is identical to GWPtotal except that the CF for biogenic COZ2 is

set to zero.
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; PERE o
primary energy resources calorific value
used as raw mat.

Uge of renewable MJ, net
primary energy PERM lorifi |
resources used as raw mat. CEICIIE VIS
Total use of renewable MJ, net

; PERT o
primary energy resources calorific value
Use of non-renewable
primary energy exc. non- PENRE Mij net
renewable primary energy calorific value
resources used as raw mat.

Us'e of non-renewable MJ, net
primary energy PENRM lorifi |
resources used as raw mat. calorimc value
Total use of
non-renewable primary PENRT | M.‘jcf netl
energy re-sources RIS VEUE
Use of secondary material SM kg
Use of renewable MJ, net
RSF ]
secondary fuels calorific value
Use of non-renewable NRSF M.Jf net
secondary fuels calorific value
Use of net fresh water FW m?
Waste indicator
Impact . q
Indicator Unit
category

H.azardous waste HWD kg

disposed

N'on-hazardous waste NHWD kg

disposed

Radioactive waste RWD kg

disposed

Output flow indicators

Upstream

3.46E-03

1.10E-05

3.47E-03

4.62E-03

6.23E-04

5.24E-03

0.00E+00

0.00E+00

0.00E+00

7.54E-06

Upstream

4.80E-07

3.18E-04

2.22E-08

Upstream

Core

5.20E-05

0.00E+00

5.20E-05

6.94E-04

0.00E+00

6.94E-04
0.00E+00
0.00E+00

0.00E+00

1.50E-06

Core

1.74E-06

1.70E-05

2.30E-10

Core

Downstream

~_Otokar

Operation Maintenance/ Total
P Eol

0.00E+00 2.52E-02 2.87E-02
0.00E+00 -1.10E-05 0.00E+00
2.20E-02 3.23E-03 2.87E-02
0.00E+00 6.43E-02 6.96E-02
0.00E+00 -6.23E-04 0.00E+00
5.97E-02 3.95E-03 6.96E-02
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
2.49E-05 5.65E-06 3.96E-05
Downstream
Oberation Maintenance/ Total
peratio Eol

4.01E-06 4.61E-07 6.70E-06
3.12E-04 3.76E-04 1.02E-03
5.85E-07 2.00E-08 6.27E-07

Downstream

Impact Indicator
category
Components for re-use CRU kg
Materials for recycling MFR kg
Materials for energy MER kg
recovery
Exported electrical EEE MJ, net

energy calorific value

MJ, net
calorific value

Exported thermal
energy

EET

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.40E-05

3.48E-06

0.00E+00

0.00E+00

Ovberation Maintenance/ Total
P Eol

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.19E-01

1.23E-03

0.00E+00

0.00E+00

0.00E+00

1.19E-01

1.23E-03

0.00E+00

0.00E+00
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Contact Information

International EPD System
www.environdec.com

Programme & - E PD

Programme Operator
INTERNATIONAL EPD SYSTEM

EPD International AB Box 210 60
SE-100 31 Stockholm, Sweden
www.environdec.com
info@environdec.com

EPD registered through fully aligned

. eEm regional licensee: EPD Tiirkiye
. TURKIYE E P D www.epdturkey.org
Licensee info@epdturkey.org

NEF O9 B quk No:7/15, 34415
Kagithane/Istanbul, Tiirkiye

INTERNATIONAL EPD SYSTEM

Otokar

Otokar Otomotiv ve Savunma

odv;:;lﬁ:;-:ti:gl:'e Sanayi A.S. +90 264 229 22 44

Contact person: Kerem Kiyildi

www. otokar.com.tr
Atatirk Caddesi No: 6 Arifiye 54580

Sakarya/Turkiye

The United Kingdom

Clear Water Place
Oxford OX2 7NL, UK 0 800 722 0185
www.metsims.com
LCA practitioner and Mm info@metsims.com

EPD Design it
g _wumrna{;r/nj/ Consulting O Ti rkiye
Nef 09 B Blok No:7/46-47 34415
Kagithane/Istanbul, Tiirkiye

+90 2122811333
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