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The CO, emission trading system for road transport collaboratively governed by the government, enterprises, and residents.
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Abstract: This study designed an emission trading system for road transport (ETS-RT) which is collaboratively governed by the
government, enterprises, and residents. In the ETS-RT, the upstream fuel producers, midstream vehicle manufacturers, and
downstream vehicle users are all involved as regulated entities. The scheme of the ETS-RT includes cap and allocation of the carbon
quota, setting of industry benchmarks, examining of compliance, trading of carbon quota, monitoring, reporting, and verification
(MRV) of carbon emission. Through case and scenario analysis, the multi-agent collaboration mechanism of the ETS-RT was
revealed: under the government’s regulation on carbon quota and industry benchmark, fuel producers change the fuel composition to
reduce the emission factor of automotive fuels, vehicle manufacturers improve the fuel economy and increase the production of new
energy vehicles to reduce the energy consumption intensity of vehicles, while vehicle users decrease the annual vehicle miles to
reduce the travel demand or choose the new energy vehicles. The proposed ETS-RT can promote the collaborative optimization of
fuel emission factors, vehicle energy intensities, and traffic activity demand, which are the key influencing factors of the road
transport CO, emissions. As a result, it can effectively control the growth of greenhouse gas emissions from road transport, thereby
accelerating the achievement of "CO, emissions peak" and the transition to "carbon neutrality".
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Fig.1 Basic framework of the CO, emission trading system for road transport collaboratively governed by the government,

enterprises, and residents
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Table 1 Average energy consumption intensity and average mileage of each vehicle type

ot BWERS BITRS

3 o T IS e Ay I 7 o
P fEFE IR (L/100km) 28.5 18.05 9.2 7.8 31.8 27.6 24.2 16.8
SP-E54T B BLFE(100km) 200 170 150 120 350 250 210 200
SRR S . AR AE S PLIRAS, & BCR L (IPCC 1B S = S AR H 45 7

JE U b 9 S e S R MK R AT, S I e e
HETBCUR A B AR A HE IR 5 A 13-4 2 2040 A
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F2 FHLRIMRBHEFHEET
Table 2 Recommended emission factors of various fuels

JRBIR Y Sk (kgC/GJ) WA R (%) kR (kg CO/TT) FE BB T
¥ 18.9 0.98 67,914 7800K cal/L 2.22kgCO,/L
L3 20.2 0.98 72,585 8800Kcal/L 2.67kgCO,/L
Sk 19.6 0.98 70,429 8500K cal/L 2.51kgCO,/L
e i 20.0 0.98 71,867 9600K cal/L 2.89kgCO,/L
WAL A 17.2 0.98 61,805 6635Kcal/L 1.72kgCO/L
WAL RARA 17.2 0.98 61,805 9900Kcal/m3 2.56kgCO,/m’
R 153 0.99 55,539 8900K cal/m3 2.07kgCO,/ m’

3.2 RECAS EIRE

BT Bk 2017 FAERMAEEMEE. RE
SR REFEIRE L P4 T Ik R AR HE R 7 AR AR
L (D) PIRF 2017 F ORI BT,
W 3 45 2 5145 B R,2017 4E OV AEHEUR
TN 9.36 10 tLFAFH ISV PR H LA K (ATl
BEIREE CF S REMED AR H R,
fifi 2 2018 4F &AM BR LA | PR a1k 3 26 3 41,
FRHE 3 (2) T 515 2 75 42 2 O A R SE v e HE s i
FE(inzk 3 55 4 51)). R s ) i H43 2] 2018
FEOHEGNRELAUSEA 8.56 14 t.

BE TR M R VR B o s i, o3 R
IREFERIRIR A Ty KB IAB RN 2018 4% 2R A0
B YRGB EAT OO, G 2. 0] DK €8y SRR AR
T ELAT BT (PP R TOODNRS FE AR T A% G ) 2R £
AR BRI ] LA T H R 4 B 36 R 2R s 1 Tt
PRSI 2018 4F &RV F VRIS R 4 5 2
HI A BB GV R I B AT B A VR R B A0
RN 1.5 f5(nER 4 25 3 F1), ARG (4) T A
i 2018 AEFIIGYAE I SR AERCHE R, 3R 4 28 4
F, MRS S) AR H] 2018 4B VR BRI
BlsEh 116141

*3 CAAERHMEERE

Table 3 Caps on CO, emission for existing vehicles

- 2017 FFEATRE 2018 4F EATHRSE 2018 4F EATIRTE 2018 4F AT
THEBUR (kg CO,) BRECHI R F&2(%) SEUERHE G E (kg COYHR) TRECHIUR (kg CO,)
N 1.94x10" 3 12274 1.78x10"
s bR 5.38x10° 3 6608 4.96x10°
e A 5.53x10" 3 2972 5.09x10"
[ 4.13x10° 3 2016 3.81x10°
R 1.57x10" 5 23473 1.42x10"
s i A 2x10" 5 14552 1.81x10"
A L) 1.77x10" 5 10718 1.59x10"
CEE 4.82x10° 5 7086 4.35x10°
5828 9.36x10" — — 8.56x10"
F4 MESERHBEERE
Table 4 Caps on CO, emission for new entrant vehicles
m BV 2018 fEHIHIVLLE 2018 fEHIHILE 2018 “FHIGVATE
T E BRECA T B (%) SUERHE IR ¥ (kg CO/ %) WAL H (kg CO2)
X # 176331 4.5 12085 2.13x10°
. o 53098 45 6506 3.45x10°
A N 22138063 45 2926 6.48x10'°
[ 56943 45 1984 1.13x10%
R 1165595 75 22855 2.66x10'°
e oA 66812 75 14169 9.47x10*
B oM 2043995 7.5 10436 2.13x10"°
[ 795 7.5 6900 5.49x10°
it 25701632 — — 1.16x10"
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Fig.2 Prediction of numbers of new entrant vehicles



9 3 OO BURF Al B R 306 1 T8 I A AT S L 4435

A WAE FIRBRECE T B H AR 0E F,2018 4
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ITO0 LR . VG- REFE TR FE RUBRRIHE N N 3& 5 28
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Table 5 Scenarios of compliance and emission trading of vehicle users

PIAGTRACHT  AFIEATRE AR RERR IR

ROBHIERIR T RO A A B RS A

o e o (kg) L% (km) (L/100km) (kgCO/L) (kg) (kg) (n)
Ja ke A O /N RATE 1 2972 100,000 9.2 2.2 2024 948 2844
Jil B O /N RATE 1 2972 200,000 9.2 2.2 4048 -1076 -3228
Julé C Wi N 1 2926 200,000 3 22 1320 1606 4818
&k D O KREZATE 10 122740 200,000 28.5 2.2 125400 -2660 -7980
il E R PNE R 10 120850 200,000 25 2.2 110000 10850 32550

3.3.2 A4 ARRGUEBAE SR
Al A R BES AR Al B, HARSE T A
PAERIGERL, BRI . BERE IR LA B & 20 )
W 6 25 2. 3. 4y 6 FIARYEE KBV ERY
FER PR R, 25 VR T REROR I R JE H b, B e
AN AT L R HE BEAR SR, W 6 2 5 51 AR S

S(8), VG A = A Y 45 1) 45 25 B YA A e FE o 5
TR T AH R AT Ml M, D) 7 A AR 4, 15 ) 7 A 47
S B DR AT A I B I REFETR
FERRAR 4, 4035 6 55 7 4.

TEAR M AL Gy A =l A SRS B
() BT A 22 R 2 e R o P 350 K T4 e, DT ok
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Table 6 Scenarios of compliance and emission trading of vehicle manufacturers

ap e rv’! = YR AL T n’! NP, s ,.,ﬁ
O Pl — ko REFEIRIE AT b FEHE BEFE R 'ﬂilga B ﬁ&x%g%ﬁ)
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é\t }V N {\
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TR YE B3 4li13)) 10 16 2000
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Table 7 Scenarios of compliance and emission trading of fuel producers

S SEE I Tk e By .
JRAIL R A SRR AT PR (Il TP i HOB N 70y Al 5 &I 0)
(kg CO,/L) (kg CO,/L) (L)
PRRMIERY Al A ﬁ?m 222 22 8000000 -195000 -58.5
Seih 2.67 2.6 500000
CEAh 2.14 22 3000000
PREMIL N AL B 20400 1.2
HRRHR A B/ EST 2.48 2.6 200000 04000 6

H TS Z RN T S S B S2 A PRI G 3 T8/70 (kg COL), 328 1 vl o 57 HH 4
A% K, A S ) S G AN OGSO OB E . RMIEN AL A AT B IR A 5 AL ik T 5 T .
Al B HE R A B4 Holland 25— 340 m L, 2R 7 v SRR R 190 b M THT 1 7 000 ¢ A 4
fv A L B A A S R A ST T ARSI S A i A T R AR R A b U I
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