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Abstract

In the global semiconductor industry, Taiwan's chip manufacturing accounts for
over half. However, the Covid-19 pandemic highlighted supply chain risks. To ensure
chip autonomy, the US significantly increased investment in semiconductor industry,
even inviting Taiwan's leading chip company, T Corp, to establish factories in the US.
Meanwhile, with net-zero carbon becoming a key sustainability indicator, companies
prioritize carbon reduction. Additionally, blockchain technology is emerging,
particularly in integrating upstream and downstream information flow, aiding carbon
reduction efforts. Yet, blockchain adoption remains limited. Thus, this study aims to
validate blockchain's effectiveness in carbon reduction and its impact on overall
sustainability value, providing insights for other companies considering blockchain
investment.

Focusing on T Corp, the study examines its competitive relationship with major
US chip manufacturer, I Corp, post investment in the US, using sustainability value as
a measure. Through model construction, three aspects of sustainability value are
quantified: economic, green, and social. Considering blockchain implementation as a
variable, game theory analyzes how both companies maximize sustainability value
under four scenarios. Results show blockchain implementation positively impacts
sustainability value for adopting companies. Nash equilibrium suggests both
companies adopting blockchain leads to increased sustainability value compared to
both not adopting. However, T Corp lags in social value, suggesting optimization

alongside blockchain implementation.

Keywords: Blockchain, Net Zero Carbon Emissions, Chip Manufacturing, Game

Theory
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ﬁ—ﬁﬁ%*%é?ﬁﬁﬁ%?%’ﬁiﬁﬁ*ﬁ%%ﬁ#%ﬁ%ZMQm*
TERIEFHED C Rk g e

EASRPREEERS CBAIEBLF L DR R LKL 0 TR N

T

AR A hB 7 F k Stackelberg #7731 5 A AR E iR 0 TG
B ROt R BB ASFER N LS 0 P AL EMA RS b
Fla Todhijiep mipt I od > g3 AEFRETFLR Ay ED
Stackelberg #-3] ¥ & #3422 » 2 T 3w /i % Stackelberg -3 o

Stackelberg #-4] Bk B ¢ 7 B 2 A4 A & 0 T gt 2 iR
1%F5 cHFHRTHGHDELS FRF - L@ B 7 U E T F RGP
SR e BN G A FRFOFIRT o B - SRS A V- S R
HoovPRR- WRARETA Penb AR 0 R RA S IR 0T R
fEwm 5

sath L § AZBAPEEFFE CAS  CASMT HF fmf £ R

A C

5 P=120—5Q ° 7]

Ea AT R RERTATALAR AT FERARE KA KL AR
g 5400 B A KA A ARG 200 gt @ & 4% Stackelberg -7

®
2 8 » @ # Stackelberg ¥ B * > B T enfgiz 4o T
L HF- v gwfFps R B2 nEHB 2P ki
AE
B Qars A7 A2E Qea Bao?AF » e wQ=QatQp> @ B & 7 2
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6113 _ _ _
7. = 100 —5Q, — 10Qg (0.1)

Qg = 10 — 0.5Q,4 (0.2)

2. HFZ IUBPHERGATLAA BT AP LAIE NFE
AT ZEREAE o

A2 PAIET &7 Fmy = (120-5Qa—5Qp—40)-Qa > ¥ #-3 B~ #7 {82 B

2P B EAREN AT o T T, = (120-5Q4—5042.5Q4—40)-Qa * &

PR HEADRKEAER > AHM P PQakMAs  TE@O03) X LHLE

EHFETEO4) 2 Qb AL -

3. HHZ MAXTIORRALLAR PRI NBAfRRAE -
B0 EINA 2P R EARR®(02) "EB 2T ShEAE

Q=7 -

%‘F‘?r} vk 38— ]2 > ¥ 1% Stackelberg #i-33 HEhEEAE o0 i
oz Al > 741 Stackelberg #HAFFE N T 22 [ 2P db AL o @
TAFEL s BAT2PE I 2P Rz ARG ERD S kAR ET

Z AR 2R 0 BT ) SRR R AP T AP M A R AR

22 PE R

5 & 1986 & - %:‘?ﬁi%i,iﬁé # IE % # % (GHS » Green House Gas) £2 > 3§
o b2 BFenBi o (2 &, 2015) 0 2Ra > 231997 # % - B G REE 94
(A AR EE ) A @ 0 R EF 2005 £ 20w g 2008 3 2012 &

BEFIRWE T F MY ‘EL_)E\-#E73&€%°<<,‘E""FK€$3;%’>> ¢ 7P BALE R - B
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FEAR RPN EHIP . R AT R R R AT LR
(Crgmak €F ) MAEE > 1990 £ 0 BB ehj ot b 5 R E S Pt g
8% 2M% 7% BFRREF L RERF TRERT I > aBFY ARA 3F
B oo bldeo R A F AR BE 0% A A X PO R jao? B4 F
o R T TLREREFRNFLF T AT 2T .

FoBHBL AFHEBOEFRREFREREIL TR L LRI R

Bl 7D v kT 3% aff £ > FI 7 i § DR § MO0 g el o

o

T R RF BRI P R ) B A U B DR T Jh E TR
o @ BPIEFET S GRS At Pk 2 (Kyoto Protocol to the United
Nations Framework Convention on Climate Change, 1998) -

d3r (AR ) T e BY SR fEFRPERE L g2 F Y
AFEY A4 A ERPEEORFO P v - g g A E g B Ben
AW F - LRREE o Tt g (R EFE) FHEe 5 -9 (2012 2
2020 &) > e R BEH TacE A FG o R T D A PR Fle A 2w P R
REEFE DT F o Gl 5 (A FREE) ARt F - BRFeT T
PR F i %8 2 (IPCC)aR 4 > 57 EFIME R § U 1 i3k
T b 2°C enp R0 ¢ B R RE & A 2020 & w0 P gt 1990 & oK TR
10-40% > I % 2050 & g5 5 40-95% o PFRF gh b > F PR 3]aE 2020 & pF o0 B
PR RGO E 7R KD w bR o i1 RIREhE R E 8 2050 £ 2w <
P AL AR o F]P M 2C R R P RF & 2 R {5 SR
Sehgdr o fa o ARAD (RFGRETE) Y0 P RS S 4 2008~2012 & B
Tropt P F R AP 1990 # £ k5 58% > PRI IPCCHFL E4p2 2t o F
P (R BGREE ) R F R U E FHE A R mE 10 & 0 @ 7§ 4R
FICRER S 3 DRl p P A AR P o 52 B S A pen
RFIEE Y (AR EE ) EF DS EERE A ARPNRE o F I BER R

U AR R e s > EEMRE Y (Credits) 5 8 ER P it > F
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TR fRAR R A 2 g et B 4L (Rosen, 2015) o & 2011 £ 5 & B F
i %1t g R(COP17) ¥ » hgipcds ml1 i e > 4 2015 & 5 4] L7 ) B K
AR AR R E > 2015 £ F % o ¥ 4 2020 £ B 49 *5 (Summary of the
Doha Climate Change Conference: 26 November - 8 December 2012,
2012) » fé’ﬁ‘k‘{lé ken (T ) AL TR -

2015 # 7 B emsh & B § 3 % 10 € 3R (COP27) ¢ » L BFAREE T (7 H i
L) e g A (B ERREE) D AR R T A PR
o PARISA P E R w R e 2R T 05 B A A A F Mot F i w ok
BC2p > F3H B Mphrdl e 1L5°CR o7 @k Sdna Bl EE-R e F EAR S
i’fﬁ“ﬁ“ﬁ’“ﬁ‘“ TARGCRERRE REFRDREA BF Y BRICT L
£ R p tRs Bl (RFGRTF) B BT ARFES RS FRD
AT EHFBRLG DRI REER FPRFISACE R IR T B2 P W
210 23 193 BRFEFFE & ¥ 3k (Climate Action: The Paris
Agreement, 2023) o @ F] (¥ Ws T ) P 5 22050 & w0 E DR R 5 Ao
gy “ﬁzi ##(UNFCCC, 2015) #F s M g £ BB dpdl et > 4 £
P TR EE 2 | (Netzero Emissions )t — $£4 BB 5 A v o
2.2.1 BB EF LHiLE

Matthews {- Caldeira (2008) %= F 45 1} » = ¥ f“ R 5ldzchf e v ¥ 2t
WP T FREFFMAEE BRI R AN aA By e pg R
f& ¥ sE B o @ Fankhauser (2022)#% ] “R&E 2 5 - BFEME > F & &2
RILF AR - TFERP R A AR F P REE R A
- LA RPN o AR E P FEREH ~ = (Carbon sink) ¢ o7 R h - B
FRFEP 0 4 SRR FHERR R A SRR AR ENT  ARESR
BEF R R RERE A T Rt B RG R  Wig b

FAEEA fr HE 3 2w dc R F LRLAL G AFESITETSER -
3 3 i Ve
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FORR F it ™4 B (IPCC) A 2018 & 3 # 41 (Global Warming of
1.5°C) (Ipcc, 2022)3k £ 2 2k Pldcte 4] 23 2 B R & 1.5°C ) )] o
BY BIFRAPEEEF S ARE > ¥- AIRAFER - 284 & 1.5°C 1

AR <% S U IO 37 5) SR E I . FHaFtig TR 22 ¥ - F8
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2
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TR R 45% > F A 2050 E EE TR ETE o LR E AR 23 2 EER
AN 15°C e x M w ihp T Y 0 & S REE R NP P o ST o SR A
%ﬁﬁﬁé’uﬁﬁiﬁﬁ%*$ ZF iR L 5 syl o B 1H
IPCCizimdR 4 3 » P a0 & B ReEy 7 7 & 2 B4 & 1.5°C p ik
B BV LAk R “f P g o B & Fuerdg o

222 REEE IR
RO EEF - RPEEERN AR EEEF AR 2 R EX

FHEL R € (WBCSD)&+ % Fiham 1 #r(WRD) e 1998 # B 4] 2 B >0F %

FRE I B s > ¥ A 2001 E8F (B FME AR pERE)

FRFEEFFAL DR T FHT wﬁ&ﬁﬁ*’%ﬁi?ﬂéiﬁﬂﬁﬁ

Bo'e o~ B RS €~ S2F % § 4% % 7 3% (Ranganathan & Bhatia, 2004) ©
BRREF P R M A E R MR SR E d- o s

Z oM REFERT  FERER R R A AR AR BT £

o P EAFRE o T s At L e A B
1 jevd- R B R F MG 27 A ST R R F MRk

B Blde TG e A BE N D IRAE R AT A g o F
o #o v — e P e ]

2. FEc T RAPREE T AU TP AL 4 A 2
BEFM T4 RRe 2 pF2AEMHDTS BT DT HPEF
AFL 3 AT ARG R TRFR AR TS L

3. Pz i HERREZFM P EHTFERAL NS 702
AP ERHE RERAE DR TE S N e T REL S AL b
B BB RIEEERTEL D PR R e R

RE R EEARFHFRBLR 20 FFRATT TR 2011 £ F
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(Corporate Value Chain (Scope 3) Accounting and Reporting
Standard ) ° éiir"%%“%i i B R E - B E N RILPPEREP R

A APEPEZ 8 TR RS G 0 D Pz PR

Ao ERE FRSHEEZ DI B YT 0 gD 2
BURALSPFLE > A EVRE- 2PEFERAS > gz o

BEF PR AR T LR G ik
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WA > TR T 278 2P e 24 > X EHYEEmn
MWRs L S R X ENERAF 2= BEEY ¥ L e
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@. @& * £ 2 i K (Renewable Energy) : £ 2 it ki & 48> % -
BE PR R RETI R P ART R FEL LA kA
Bt ~3Ba 2P aEg R 238 HKFEFVRATAER - 5=
BRITE G AR RERPETEFRT ST BRL 2 AR

O E Y E A PN

o

@. FoTARY DARGEOB AP F I REFEFE DT i@
FodeT I A EGp R FEF AR B o ER R
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@. #RAE ERP £ GEE R ER R Y R
wiRrE A s Rk - BRARNTEAF PR BB S
BT o (AT REBILNF TP, 2021b)
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AFFRPIEE o) o BiE T G 0 RHARPT LR BT - B oW R fE
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2.3 R HLAH A B R

T AR A A5 0 4o B 4 (Bitcoin) @ % B ehdkit o d Satoshi
Nakamoto 7 2008 & (Bitcoin: A Peer-to-Peer Electronic Cash System) * & # <
PEAMNE P i AT 3R E ks TR AL L | R AR
(Double spending) o %L 15 3F % 4 B f R B F ol o T W A3
EAR BT o Ao E 0P B I IRAR S AR R f E S AT R R
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BEF R

BB BT A RE BN B P LA Bk 2

Bk AR B EL(P2P) A E R 5 B ¢ e e E T o B MR

Tt ddy
~ 48(Chain) ¥7 & 2L (Nodes) °

(Block)
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PAEE 0 FRFUMES AMRT > TR FRE - BRA
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- B 256 Ao il EkF oA AR AT B PF B - B RH
g:t&@ﬁ;;a,, BRBREE > UE gL RAGSON R (é;}—g?fﬁ:i]j\
FoORFRRE - BREBEKET) BHIFP 0 REREZF P ﬁ%lﬁ
FA SN o TS A - BATHSEAE 0 (LB - BRASIEE
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&

N

,IO

w4
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=

ek S P BT e F 2 FE G R E BRI AE
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Block 0 (Genesis) Block 1 Block n
A Hash Value of previous block Hash Value of previous block Hash Value of previous block

header /‘ header /‘ header
Hash Value of current block Hash Value of current block Hash Value of current block

header header header
Block 0 Merkle root Block 1 Merkle root U Block n Merkle root
header header header
I I J l I !

Timestamp, Timestamp, Timestamp,

Nonce, List of Nonce, List of Nonce, List of
Difficulty, Transaction Difficulty, Transaction Difficulty, Transaction

version version version
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Bl 2-4 Fe B gL g B 5e N S BaE
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#E £ % (SmarTContract) #7F &g 4 0% £ o

FHELOS FHLAPIEFFE T oo- AR* i BARFE R 0F M
Ll RASFRE PR AEE S = 5 0P W AP FRENT e
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112 ] 1 4058 (Foundry) » IDM 4 A 558 5 & 30 f # ekt 2 flig > @
Fabless c7 ¥ #:8 B £ %03 & B ¥ 3k -8 g o ¢ 22 Foundry 5% %
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FRIEL K PEHEIDHG o

1295 Trend force 734 43R4 > 2023 # % - F pF S S IR LA - £ J
%1 f#60%(Chung, 2023) > @ T 2 P 41754 & awsdhy 2B T 28 25
Rtz - 5 TAREEZ2F R o Eqamadd s M} - 7P REELE
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