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Research paper

APPLICATION OF BLOCKCHAIN IN EMISSION TRADING
SYSTEM

Chyi-Rong Chiou' Ting-Wei Xu*

[ Abstract] From the Kyoto Protocol in 1997 to the Paris Agreement in 2015 then Net Zero
Emissions today, carbon reduction has become widely known. Governments and companies
around the world have put forward clear carbon reduction targets. In addition to increasing carbon
sinks, developing carbon reduction technologies, and levying carbon taxes, a more economical
way to reduce carbon is carbon trading. However, the existing emission trading systems (ETS)
generally have problems such as fraud, low market efficiency caused by high transaction costs,
etc. As an innovative data storage technology, blockchain has the characteristics of immutability,
traceability, information transparency, security, and decentralization, and therefore has the
potential to improve the existing problems of the ETS. Through literature review, this paper sorts
out the problems existing in the current carbon trading system, and how to design and apply it
on the blockchain, presents practical cases, discusses improvements, challenges and prospects
after application, and make a simple assessment of the possibility of carbon asset managing by
blockchain in Taiwan which made for Taiwan's future carbon pricing decision-making reference,
and it is hoped that there will be more feasibility studies related to blockchain applications in

Taiwan in the future.

[Keywords] carbon trading, carbon emissions, carbon offsets, carbon assets, carbon sinks,
blockchain
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Fig.1 A association graph of problems of ETS and blockchain features.
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Fig.2 Design process for blockchain-based systems (Xu et al., 2017).

WA RaheE | RS TR0 FHETIE % HERaER s
SRS BRERLE SRETLE  SRERLL  BRERLE SHERLE
Sy WEATA? & = S = &
WEMEEY ko T IR R
A SRt wER s W5 — I
e DESR wER wER W s -
i WS HERR e MELRAR LR HLERAR
W R = P o o
T = & & &
B B B A A A
e S p BRES Proof-of authority Proof-of-work Proof-of-work  Proof-of-authority
HERFEHIEXE  Default Default igrﬁgﬁiﬁzﬁ Default Demand driven
BRHERE Blockchain Blockchain Blockchain Blockchain Blockchain
&l wEsk | AW 4 AR AT
SO Wi i Wt i 1
wEEE Wk S W LIS B

= LEINIRAZ B %2 58 5t HEE IR (Hartmann and Thomas, 2020)
Tablel Recommended Australian Carbon Market Blockchain Design (Hartmann and Thomas, 2020)



Hr3E fREE 2= 1] (Quarterly Journal of Chinese Forestry) 55(1):1—18 (2022) —9—

FHETEUEE AT 2 EUTLA# » Mandaroux et
al. (2021) 22% [ Acharya and Yerrapati (2019),Z
204 2 HUE I DLT LR /g (1813) » DUk B ATHE
Z TEoIE ) AETEOA L EET o [83.2 ToRE
e e T A B o3 Bl S R e (hardware layer) ~ B
15 /E (data layer) ~ HiiBi#8%% )& (network layer) ~
LI (consensus layer)FII{5H & i )
(application and presentation layer) o ffi % /5 ffi
Bli(node) R E B » LLATBRTR IR E BRI
Rtk > BN T R]IRe SR REE WA R AT ATT B 2 R
BRPEAS - HGEER ) BB R SEREIRA 5 B
i R SRS AR R R E » HORB B AT £
Z3H (public) ~ FAH (private) FlIi £ (hybrid) @ S5
R BB AR TR o R
A HIE R > fEMandaroux et al. (2021)EH 2
DLTHEF 4t rh([E3) » IR AT RE B 1 &
EU ETSTRKBHHE 5 HiBE M a2 5 77 X
HOIRIE » % BRENSAH BH 52 Z) &1 458 e ) 3 45 X
#af# (peer-to-peer, P2P) 3 H G/ (EDLTHE
PR £ B o TR EL 7V U AR T B A
PR AEER A G W R EE A T
VE =& (Proof of Work, PoW) ~ #7220 (Proof
of Stake, PoS) ~ B #E3% BH(Delegated Proof of
Stake, DPoS)FIFE 5 £ 45§ 5% (Byzantine Fault
Tolerant, BFT) » {ERUARBL% 22k | » (4
A% A% TS A A B o R A IR Mo LR
fFMandaroux et al. (2021)$&H I DLTE F 2244
T B T LS AR H LA
IR E 3 R R A T B B — E R B A 88 1
56 FH 2 i P Pt B - e 6 P & o2 A T A% AT
E1T » Mandaroux et al. (2021)$ZH A DLTJE 1]
ZJURETY > R E P EIR LR 2D
PRVETR S Y5835 (Andoni, 2019 5 Mandaroux et
al., 2021) « [ ['[&3.2 7LF4/& » Mandaroux et al.

(2021)JE 42 H TH#T T4 ) (identity layer) »
5oy T ER R E B E B EE B 2 %
H0AE S ) 283 (Decentralized Identifiers, DIDs)
IS 7E B (I8 e R R m] 83 B 7 48 38 (Verifiable
Credentials, VCs)sREgaE & 73 3 [a] #fi HE 74 b
THBHE R » 0% 2 SEHA 1 il B B RE 2
F(smart meter)iBHEHFBOUIRGT » FI A 5 5E AL
B~ HEMCBHEE R AR 2 2 AAE
AR 5 2 BE 5 0 & Bz BTV R R
£ BJMRV (measurement, reporting, verification,

MRV) Z R AL » BEREATERA -

B3 PAAcharya and Yerrapati (2019)iRE 2 3RERE R < DLTER
f&HY(Mandaroux et al., 2021) ©
Fig.3 Distributed Ledger Technology application model designed on

the basic of classical five-layer DLT structure of Acharya and

Yerrapati (2019)( Mandaroux et al., 2021).
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