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Driven by increasingly capable small models, the inferance cost for a system
perfarming at the level of GPT-3.5 dropped over 280-fold between November 2022
and October 2024. At the hardware level, casts have declined by 30% annually, while
energy efficiency has improved by 40% each year, Open-weight models are also
tlosing the gap with closed models, reducing the performance difference from 8% to
just 1.7% on some benchmarks in a single year. Together, these trends are rapidly
lowering the barriers to advanced Al

(EH: Stanford Al Index, 2025}
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LLMvs. Lightweight
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Small-scale Al Development Post-2023
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Comparisons

* LLM vs. sLM + LLaMA 3.3 70B vs. DeepSeek-R1 70B
40 2EE Cf71 2 Al 22O 75% 0|440| 1,000 7H Ot S DH2H0E| 8 MEBIHELE, X4 5 F(knowledge distillation)=
oh20|E 2 7} ° K FE 39, 2 MM 458 3 SEAH > 22 T2l

SR HEE 7|2 (lightweight) S BE5HH O L2 M52 €32

Numéer of Large-scate models published by year LiveBench Al benchmark

i lightweight

i
&0 |
H I I |
4

ctarbn WdstpesskrLdmiblama TG

Figura 1: LivaBench Al I results i Llama 708 modal with its distilled

Figure 3: Number of large-scale Al models published by year, categorized by number of parameters. Source: counterpart by DespSesk, Source: LiveBanch i, Fab. 2025,

Epoch Al, Jan. 2025,

[ZH: Al disruption is driving innovation in on-device inference, Gualcomm, 2025)

Challenge of Al: Training Cost

« Training Cost2| 7}
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Challenge of Al: Limited Resources

+ Model Complexityﬁf Resource Efficiency #7| > fiHt|2| 27|
o 202 B0 B L 22 HRE 77t 0F B716H &
o Hze Af%%t §7f > 2 RES 2 MR AR (FMI MFYES o) ZE THEHE 2ZESH| F)
o Ozef g HEE £ U HOH &) > E%ﬂ7|7f S7K5t7| 20| 22 CO|E 7k T&E|0f0f 31,
S7H5tA E:.'
+ ClHjo|A 37| ZAZE > On-device, Edge Al etc.
s CIHIO|2 (10T, smartphones, smartwatches ) 2| 2]22 SHA|E EX 3 battery, RAM, storage, and computing power & & B
+ ABEFES MHELEH X CHj0|A2 EREAS S5t RIS
+ YHCIE A, A% ERE, HUECAR 50| S8

Cloud Server based Al «——— PGB EE BT ——  On-device based Al

Edge Al Processar

Neural Network

Command
command _ Request . e @
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Actlon m,‘,m Al

Challenge of Al: Energy Consumption

» Goldman Sachs (2024-05-1)
o Al CIO[HAIE M3 =98 160% 57t 2 =
o 23U EE 30X AR QlsH GOJEAIE T & Al = A2t 200 Twh B7He A2 O 4 &

+ BEMA s HOIEME HE 00 9% E XA Y oz 24E

Aoz Hyg

+ ChatGPT estimates (2024-10-02)
+ Google A4 1% 0.3-1.0Wh £H| = Carbon foot print 0.2-1g CO, H{E
+ ChatGPT #2| 1%] 20-50Wh 48| = Carbon footprint 10-50g CO, HiE
« AIPC EA| Al oHEH M0 T2 HMECH 300 22 [ 2o 5 Al T2 228 MY 432 5!

- F8 271 tiolE] W M{2024)

- = LTV LT T

% + ‘23U BRICS(+6%)% M &5, OECD S0|A 22
u 24 M HE av| E9H

& " : . 234 25% > 24 43%E 3 A4

B B0UNE| 0)F AERSa s a8 25
T— . 0|3 dE3 deje, e gnel g 5

- . 0|32 e elmalo) 1,3808 e A8 L E

[EH: Enerdata, 2024)
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Challenge of Al: Sustainability
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ISO/IEC JTC 1/ SC 42 Artificial Intelligence

» CHEX Al Public Standardization Organization ('17. 11 48 )
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ISO/IEC JTC 1/SC 42
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