JATMA issued "Tyre LCCO; calculation guidelines Ver.3.0.1" due to correction of some data in Ver.3.0.

Details of the correction, please see the comparison table.
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Table 5: GHG emission coefficients for tyre raw material production

(Unit: kgCO2e/kg)

Table 5: GHG emission coefficients for tyre raw material production

(Unit: kgCOze/kg)

Raw material | GHG emission Source and background Raw material | GHG emission Source and background
coefficient coefficient
New rubber — —_ New rubber — -
Natural 6.71x 10" Allen, P. W, the _Mglaysian Rubber Producers Natural 6.71x 10" Allen, P. W., the Malaysian Rubber Producers
rubber Research Association rubber Research Association
“Energy accounting: natural versus synthetic rubber® “Energy accounting: natural versus synthetic rubber®
Rubber development vol. 32, No. 4, 1979 Rubber development vol. 32, No. 4, 1979
Synthetic 3N Weighted average of the emission coefficients for Synthetic 3.71 Weighted average of the emission coefficients for
rubber styrene-butadiene rubber and butadiene rubber (IDEA) rubber styrene-butadiene rubber and butadiene rubber (IDEA)
with the quantity of synthetic rubber shipped for tyres with the quantity of synthetic rubber shipped for tyres
and tubes (statistics by the Japan Rubber and tubes (statistics by the Japan Rubber
Manufacturers Association, data in 2018) Manufacturers Association, data in 2018)
Carbon black = JLCA database, carbon black (2017) Carbon black s JLCA database, carbon black (2017)
Process oil IDEA, lubricating oil (including grease) Process oil e IDEA, lubricating oil (including grease)
*The unit was converted using 0.88 kg/l of the specific *The unit was converted using 0.88 kg/l of the specific
gravity surveyed by JATMA. gravity surveyed by JATMA.
Total of organic rrx IDEA, organic rubber chemical Total of organic rs IDEA, organic rubber chemical
rubber rubber
chemicals chemicals
Inorganic - — Inorganic — —
compounding compounding
agent agent
Zinc oxide R IDEA, zinc oxide Zinc oxide e IDEA, zinc oxide
Sulfur e IDEA, recovered sulfur Sulfur e IDEA, recovered sulfur
Silica o IDEA, silica gel Silica e IDEA, silica gel
Total of fibers 6.92 Weighted average of the emission coefficients for Total of fibers 7.16 Weighted average of the emission coefficients for
polyester tyre cords, nylon tyre cords, and rayon polyester tyre cords, nylon tyre cords, and rayon
(IDEA) with the consumption ratios (statistics by (IDEA) with the consumption ratios (statistics by
JATMA, data in FY2018) JATMA, data in FY2018)
Steel cord = IDEA, steel ropes (including hard steel stranded wire) Steel cord s IDEA, steel ropes (including hard steel stranded wire)
Bead wire = IDEA, steel ropes (including hard steel stranded wire) Bead wire e IDEA, steel ropes (including hard steel stranded wire)
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P10 Table 6: GHG emissions in raw material production Table 6: GHG emissions in raw material production
(Unit: kgCOeftyre) (Unit: kgCOzeftyre)
Raw material PC B Raw material PC TB
Conventio Fuel- Conventio Fuel- Conventio Fuel- Conventio Fuel-
nal tyre efficient nal tyre efficient nal tyre efficient nal tyre efficient
tyre tyre tyre tyre
New rubber —_ — —_ —_ New rubber — — — —
Natural rubber 1.1 1.2 134 136 Natural rubber 1.1 1.2 134 13.6
Synthetic rubber 9.4 75 221 20.2 Synthetic rubber 94 75 221 20.2
Carbon black e e e e Carbon black e e e =
Process oil rx e e e Process oil e e i il
Total of organic rubber chemicals g iz i iz Total of organic rubber chemicals psia i iz iz
Inorganic compounding agent - - — — Inorganic compounding agent — —_ — —
Zinc oxide i g i i Zinc oxide i s e i
Su"ur R R R R Su[-mr R =R R —n
SI[ICG ] e R —n S|l|c-a R Easd R —rw
Total of fibers 29 21 0.0 0.7 Total of fibers 30 22 0.0 0.7
Steel cord ER £ R R S’eel cord £ 2 3 R £ 223 xR
Bead wire i i B it Bead wire st i i ik
Total 26.1 236 137.3 1292 Total 263 238 137.3 1293
P13 Table 10: GHG emissions in the entire raw material procurement stage Table 10: GHG emissions in the entire raw material procurement stage

(Unit: kgCOzeltyre)

(Unit: kgCOzeltyre)

Class PC B Class PC B

. Fuel- : Fuel- F Fuel-

Conventio , Conventio 2 : uel- i uel

nal tyre efficient [ ~ - iyre efficient C::re?go efficient C::i\fengo efficient
tyre tyre ty tyre tyr tyre
Raw malen'atl Raw material production 261 236 137.3 1292 Raw material | Raw material production 26.3 238 1373 1293
°’°§?;§';‘°“ Raw material 11 1.1 9.4 9.3 procurement Raw material 1.1 11 9.4 93
transportation stage transportation

Total 213 | 248 | 1466 | 1383 Total 274 249 | 1467 | 1386
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Table 32: Retread compound raw material configuration ratios and GHG emissions in

Table 32: Retread compound raw material configuration ratios and GHG emissions in

*The configuration ratios were determined based on JATMA survey.

*The configuration ratios were determined based on JATMA survey.

manufacturing manufacturing
Class Configuration | GHG emission GHG Class Configuration | GHG emission GHG
ratio coefficient emissions ratio coefficient emissions
(kg) (kgCOze/kg) (kgCOze) (ka) (kgCOze/kg) (kgCOze)
Natural rubber 70 6.71 x 107 46.97 Natural rubber 70 6.71 x 107 46.97
Synthetic rubber 30 37 111.30 Synthetic rubber 30 3.71 111.30
Carbon black 48 o i Carbon black 48 = =
Process oil 7 = e Process oil 7 = =
Organic rubber chemical 7 xe bl Organic rubber chemical 7 I ok
Zinc oxide 3 o e Zinc oxide 3 W e
Sulfur 2 s ek Sulfur 2 il i
Silica 0 re 0 Silica 0 i 0
Total 167 — 374.30 Total 167 = 375.35
Total raw material weight/ 1.67 Total raw material weight/ 1.67
new rubber ratio new rubber ratio
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Accordingly, the GHG emissions per kg of retread compound are as shown below.
(GHG emissions per kg of retread compound)

= GHG emissions./total material weight (kg)

=374.30/167 = 2.24 kgCO2e/kg

(ii) Retread compound weight

The ratio of the number of summer tyres to that of winter tyres was set to 1:1 based on an inquiry
to Japan Retreaders' Association for calculation.

Based on a JATMA internal survey, the weights were set as follows: Summer tyres: 15 kg; winter
tyres: 19 kg

15x05+19x05=17.0kg

(iii) GHG emissions per tyre in the retread compound raw material stage
(GHG emissions in the retread compound raw material stage)

= (GHG emissions per kg of retread compound)

x retread compound weight

=224 x17.0 = 38.10 kgCO:eftyre

Table 33: GHG emissions per tyre in the retread compound raw material stage

(Unit: kgCOzeftyre)
Class GHG emissions
GHG emissions per tyre 38.10

Accordingly, the GHG emissions per kg of retread compound are as shown below.
(GHG emissions per kg of retread compound)

= GHG emissions/total material weight (kg)

=375.35/167 = 2.25 kgCOze/kg

(ii) Retread compound weight

The ratio of the number of summer tyres to that of winter tyres was set to 1:1 based on an inquiry
to Japan Retreaders' Association for calculation.

Based on a JATMA internal survey, the weights were set as follows: Summer tyres: 15 kg; winter
tyres: 19 kg

15%x05+19x05=17.0kg

(iii) GHG emissions per tyre in the retread compound raw material stage
(GHG emissions in the retread compound raw material stage)

= (GHG emissions per kg of retread compound)

x retread compound weight

=2.25 x17.0 = 38.21 kgCOzeftyre

Table 33: GHG emissions per tyre in the retread compound raw material stage

(Unit: kgCOzeftyre)
Class GHG emissions
GHG emissions per tyre 38.21
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Table 39: GHG emissions per tyre in product reuse through retreading Table 39: GHG emissions per tyre in product reuse through retreading
(Unit: kgCOzeftyre) (Unit: kgCO:e/tyre)
Class GHG emissions Class GHG emissions
Retread compound raw material production stage 381 Retread compound raw material production stage 382
Retread compound raw material transportation stage 31 Retread compound raw material transportation stage 31
Retread compound mixing stage 21 Retread compound mixing stage 21
Retread tyre production stage 213 Retread tyre production stage 213
Total GHG emissions per tyre in product reuse through retreading 645 Total GHG emissions per tyre in product reuse through retreading 64.6
P38
Table 40: GHG emission reduction effects per tyre in product reuse through retreading Table 40: GHG emission reduction effects per tyre in product reuse through retreading
(Unit: kgCOeftyre) (Unit: kgCOeftyre)
Class TB Class B
Conventional | Fuel-efficient Conventional | Fuel-efficient
tyre tyre tyre tyre
GHG emission reduction in raw material production -137.3 -129.2 GHG emission reduction in raw material production -137.3 -1293
GHG emission reduction in raw material transportation -9.4 -93 GHG emission reduction in raw material transportation -94 -93
GHG emission reduction in new tyre production -395 -39.8 GHG emission reduction in new tyre production -39.5 -39.8
Total GHG emission reduction per tyre in product reuse -186.2 -178.3 Total GHG emission reduction per tyre in product reuse 1862 =1784
through retreading S through retreading
P42 Table 45: GHG emission reduction effects in material recycling through manufacturing rubber

granulate and powder and reclaimed rubber

Table 45: GHG emission reduction effects in material recycling through manufacturing rubber
granulate and powder and reclaimed rubber

Class B Unit Class 1B Unit
Convent Fuel- Convent Fuel-
ional efficient ional efficient
tyre tyre tyre tyre
Weight of the recyclable part in an ELT (a) 34.69 33.10 kg/tyre Weight of the recyclable part in an ELT (a) 34.69 33.10 kg/tyre
Yield to rubber granulate and powder and 90 90 % Yield to rubber granulate and powder and 30 90 %
reclaimed rubber from an ELT (b) reclaimed rubber from an ELT (b)
Reclaimed rubber yield (a x b) 31.22 29.79 kg/tyre Reclaimed rubber yield (a x b) 31.22 29.79 ko/tyre
GHG emission coefficient for the compound* 226 2.15 kgCOze/kg GHG emission coefficient for the compound*® 227 2.16 kgCOze/kg
GHG emission reduction effects in material -70.70 -64.15 kgCOzeltyre GHG emission reduction effects in material -70.76 -64.20 kgCO:zeltyre
recycling recycling
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Table 46: GHG emissions and emission reduction effects in the end of life and recycling stage

(Unit: kgCOeltyre)
Class PC 1B Remarks
Conventi Fuel- | Conventi Fuel-
onal tyre | efficient | onal tyre | efficient
tyre tyre
Recyl_:ling Thermal recovery 78% 42% Fig. 4
ratio Product reuse — 15%
Material recycling — 21%
Other than 22% 22%
recycling
GHG Transportation 0.4 04 25 24 Table 26
€missions | Thermal recovery | 12.1 98 246 221 |GHG emissions in Table
30 x thermal recovery
ratio
Product reuse — — 97 97 GHG emissions in Table
39 x product reuse ratio
Material recycling — — 96 92 GHG emissions in Table
44 x material recycling
ratio
Incineration 34 28 129 16 GHG emissions in Table
30 x ratio of other than
recycling
Emission | Thermal recovery -159 -15.2 -54.0 -52.3 |GHG emission reduction
reduction in Table 31 x thermal
effects recovery ratio
Product reuse — - =279 =26.7 |GHG emission reduction
in Table 40 x product
reuse ratio
Material recycling — — -148 -13.5 |GHG emission reduction
in Table 45 x material
recycling ratio

Table 46: GHG emissions and emission feduction effects in the end of life and recycling stage

(Unit: kgCOze/tyre)

Class PC T8 Remarks
Conventi| Fuel- |Conventi| Fuel
onal tyre | efficient | onal tyre | eficient
tyre tyre
Recycling | Thermal recovery 78% 42% Fig. 4
ratio Product reuse —_ 15%
Material recycling — 21%
Other than 2% 2%
recycling
GHG Transportation 04 04 25 24 Table 26
emissions | Thermal recovery 121 98 246 221 GHG emissions in Table
30 = thermal recovery
ratio
Product reuse - — 9.7 97 GHG emissions in Table
39 = product reuse ratio
Material recycling — - 96 92 GHG emissions in Table
44 » material recycling
ratio
Incineration 34 28 129 16 GHG emissions in Table
30 = ratio of other than
recyding
Emission | Thermal recovery | =159 =152 =540 =523 | GHG emission reduction
reduction in Table 31 = thermal
effects recovery ratio
Product reuse _— _— =279 =268 | GHG emission reduction
in Table 40 = product
reuse ratio
Material recyching — -_— -149 =135 | GHG emission reduction
in Table 45 = material
recyciing ratio
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Table 47 Lifecycle GHG emissions (details) Table 47: Lifecycle GHG emissions (details)
(Unit: kgCOeftyre) (Unit kgCOzeltyre)
Class PC 18 Class PC B
Convent | Fuel- Fuel | Convent| Fuek Convent | Fuel- Fuel- | Convent | Fuel-
ional efficient | efficient ional efficient ional efficient | efficient ional efficient
tyre tyre A tyre B tyre tyre tyre tyre A tyre B tyre tyre
Rewmaledsl | Rew malerisl ] 137 1292 Raw material | Raw material 263 238 137.3 | 1293
procurement production 2l 2 3 procurement production
ta -
stage Raw material 11 11 94 93 e Raw material 1.1 11 94 93
transportation transportation
Production Production 6.9 6.6 395 198 Production Production 6.9 6.6 395 398
stage stage
Distribution Transportation 09 09 58 57 Distribution Transportation 09 09 58 57
stage stage
Use stage Use 2505 2123 155.1 23269 | 14479 Use stage Use 250.5 2123 155.1 23269 | 14479
_— Transportation 04 04 25 24 _— Transportation 04 04 25 24
o
g § g Thermal recovery 121 98 246 221 § g g Thermal recovery 121 9.8 246 221
> g 2 Product reuse - - 97 97 2| 8 Product reuse - - 97 97
33 & Material recycling - - 96 92 T § & Material recycling — — 96 92
we w@
Simple incineration 34 28 129 16 Simple incineration 34 28 12.9 1.6
Total GHG emissions 301.4 2515 l 2003 25783 | 16869 Total GHG emissions 301.5 257.6 200.4 25784 | 1.687.0
gg Thermal recovery -159 -15.2 -54.0 =523 28 Thermal recovery -15.9 -15.2 -54.0 -523
=
i g g|  Productreuse - — 219 | =267 2 g ga|  Productreuse - - -219 | -268
g |3
3 ‘% 25| Material recycling s - =14 -135 - g E % Material recycling - - -14. -135
g & s
Lifecycle GHG emissions 2855 | 2423 | 1851 | 24815 | 15943 Lifecycle GHG emissions 2956 | 2425 | 1852 | 2.4816 | 15944
(considering reduction effects) (considering reduction effects)
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Table 48: Lifecycle GHG emissions (by stage)

Table 48: Lifecycle GHG emissions (by stage)

{Unit kgCOzeltyre) (Unit: kgCOe/tyre)
Class PC B Class PC T8
Conventional tyre | Fuel-efficient tyre A | Fuel-efiicient tyre B |  Conventional tyre Fuel-efficient tyre Conventional tyre | Fuel-efficient tyre A | Fuel-efficient tyre 8 |  Conventional tyre Fuel-efficient tyre
Rew material | 273 0.8% 248 10.2% 248 13.4% 1486 5.0% 1385 8.7% Rew material | 27.4 0.6% 2490 10.3% 240 13.4% 1487 5.0% 13886 8.7%
procurement procurement
stage stage
Production 4] 24% 1. ] 2.7% 68 3.0% 305 1.6% 308 25% Production 89 24% 1.} 2.7% 1.} 3.5% 305 1.6% ps 2.5%
stage stege
Distribution 09 0.3% oe 0.4% 09 0.5% 58 0.2% 57 0.4% Distribution 0e 0.3% 08 0.4% 09 0.5% 58 0.2% 57 0.4%
stage stage
Use stage 250.5 87.7% 2123 87.6% 155.1 838% 23269 §3.8% 1.447.9 00.8% Use stage 250.5 87.7% 2123 87.6% 155.1 83.7% 23269 93.3% 1.4479 00.8%
Endofife and| 0.0 0.0% -22 -0.9% -22 -1.2% -37.4 -1.5% -375 -24% Endofiifeand| 0.0 0.0% -22 -0.9% -22 -1.2% -374 -1.5% -375 -2.4%
recycling recycling
stage stage
Emissions | 159 5.8% 130 5.4% 130 7.0% 50.4 2.4% 55.0 3.5% Emissions | 150 58% 130 5.4% 130 7.0% 50.4 24% 55.0 3.5%
Emission | -150 | -56% | -15.2 -83% | -152 -8.2% -88.3 -3.0% -828 -5.8% Emission | -159 | -56% | -152 | -6.3% | -152 | -82% -g8.8 -3.0% -g28 -5.8%
reduction reduction
effects effects
Total 2855 | 100.0% | 2423 | 100.0% | 1851 100.0% | 24815 | 100.0% | 15043 | 100.0% Total 2256 | 1000% | 2425 | 1000% | 1852 | 100.0% | 24818 | 1000% | 15044 | 100.0%
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