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ABSTRACT

The European Union (EU) has established the EU Battery Regulation, mandating minimum percentage of recycled ma-
terials for cobalt, nickel, and lithium by 2031 and 2036. In order for Korean automakers to continue exporting domestic
EVs and batteries, it is crucial to assess whether the required recycled material content set by the EU can be met. In
response, this study conducted a quantitative analysis using dynamic material flow analysis (AMFA) to forecast the re-
cycled material content of EV batteries in Korea focusing on cobalt, nickel, and lithium. The results of our dMFA re-
vealed that cobalt would not meet the EU’s mandatory content requirement, while the gap between the required and actual
content for nickel and lithium is gradually decreasing. These results suggest that proactive efforts by the Korean automo-
tive and battery industries are necessary to secure recycled materials in preparation for the EU Battery Regulation. In
particular, various technological and policy measures will be required to ensure a stable supply of recycled materials and
to reduce the demand for battery raw materials.
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Fig. 1. Battery life cycle process.
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Fig. 2. dMFA model schematic diagram.
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Table 1. Model parameter and data

Parameter Data References
Domestic KP
E les fc >
V sales forecast IEA STEPS, APS [EAD]
(light) BEV, PHEV Korean
EV type (heavy) Electric truck, Government"
Bus
Appli f
Battery capacity pplied by types o Dunn et al.[6]

BEV/PHEV/Truck/Bus Abdelbaky et al.[8]

Battery lifespan 10 years to all types Wesselkémper et al.[4]

. Content of Co/Ni/Li
Material content s
by cathode’s type

55.5% in 2031
58.0% in 2036

Cell 95.0%
Cathode 92.2%

Dunn et al.[6]

Battery reuse rate

- SNE research[10]
Yield rate

of manufacturing

95% considering
mandatory collection
and battery loss

Recycling Co 98%, Ni 98%,
efﬁciencyz) Li 90%,
1) Korean Government[2,12]; MOLIT[13]; MOTIE[14-16].
2) Applying the efficiency of hydrometallurgy.

Used battery
collection rate

SNE research[10]
Dunn et al.[6]

Dai et al[l11]

Cobalt Recycled Content
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Fig. 3. Cobalt’s recycled content forecast.
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Fig. 4. Nickel's recycled content forecast.
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Fig. 5. Lithium’s recycled content forecast.
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Table 2. Comparison with EU battery regulation

. Min. Avg. Max. EUBR

Year  Material %) (%% %) %)
Cobalt 14.7 15.0 15.1 16.0

2031 Nickel 14.1 14.3 14.5 6.0
Lithium 13.1 13.4 13.5 6.0

Cobalt 17.9 18.5 18.9 26.0

2036 Nickel 17.4 17.9 18.3 15.0
Lithium 15.6 16.1 16.4 12.0

EU HiElglfAlollA 8ohs AE8-e= oF 3 Blg
3} vlwdt 23h, ILEL EUZF 835K 20319 16.0%S}
20361 26.0%E FZ3HA] Fdl= 2107 YERGTH Table 2).
YA} 252 95 T vlES WEotE 9lou, 20314

tiH] 2036Wofl= Afol7F Eolti= AR Ut

2 e 54 SEaERAE E88 =3 AR AES
A= AFHlE A LopuA} Stk 24 A, FEE
3t o FFHIES A = AR 24
3P ofgtE Ao= ASE. WA 2lge] B¢ oF o
o] Aot EO1EAL Yee & o AU ol A
Y= EU v jiAe] diule) o= 2t 9 EiE 2] 1k}l
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Aol &2 Bl&ago] FE5t] Aldo] HA| ¥l w72
7Fs/de] #=71 WiEell, Hgol sold 4F g7t ot 2 7hs
7goll thet thaio] Basith. E3h EUBRO| st AE-g
A= FEE GHislr] A3 A8zl didt IS AAlRt
Ag-8es FAES B8] & JAEE At 28 Ao
2 Helrk
2 A7 Ul A8 =e] A&rhett FHE HsiM A
FA 24 e A ol 297t At T2y =
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HFgshe die AP ARl dlE S0l 7R 584t
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