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Abstract

Since 2016, the rigid redemption in China’s bond market has been cancelled. As a kind of bond,
green bonds also have corresponding risks, so strengthening the risk management of green bonds
in commercial banks must be put on the agenda. Facing the increasingly complicated domestic and
international financial and economic environment, whether our commercial banks have enough
risk management ability to survive in the unpredictable financial market, efficiency is an important
aspect to evaluate the risk management of banks. According to the situation of green bonds in com-
mercial banks at the end of each year, this paper uses DEA model to measure their efficiency levels.
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Finally, based on the research results, some suggestions are put forward to further improve the ef-
ficiency of risk management of green bonds by commercial banks. This paper enriches the bank’s
research on risk management from the perspective of green bonds.
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Figure 1. Stock of China’s green bonds from 2016 to 2023
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Figure 2. The issuance amount of green bonds by commercial banks from 2016 to 2023
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Table 2. Descriptive statistics of indicators
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Table 3. Efficiency value in 2018
7 3.2018 FEYHEE

44712018 LA AR AFE R FUASUS 2
JEHARAT 0.102 0.102 0.998 -
HRERAT 0.844 1.000 0.844 irs
BEPHARAT 0.532 0.570 0.934 irs
ATIEARAT 0.652 1.000 0.652 irs
B HUARAT 0.894 1.000 0.894 irs
TURERAT 0.874 1.000 0.874 irs
HRRAT 1.000 1.000 1.000 -
HHRAT 0.295 0.455 0.648 irs
YV RAT 1.000 1.000 1.000 -
K RAT 0.309 0.317 0.975 irs
BT 0.141 0.148 0.953 irs
FERIT 1.000 1.000 1.000 -
FEME 0.637 0.716 0.898

Table 4. Efficiency value in 2019
42019 FHEE

4712019 ZEME AR RE RS R RS 28
JEHERAT 0.717 0.720 0.995 irs
HRARAT 0.762 0.918 0.829 drs
FRHARAT 0.856 1.000 0.856 drs
TLIRARAT 1.000 1.000 1.000 -
IRBRAT 0.884 0.926 0.954 irs
A ARAT 1.000 1.000 1.000 -
TURERAT 1.000 1.000 1.000 -
HRRAT 1.000 1.000 1.000 -
T BT 0.983 0.986 0.997 drs
PV HRAT 0.913 0.948 0.963 drs
KIRAT 0.267 0.380 0.703 drs
W RAT 1.000 1.000 1.000 -
HEMARAT 0.838 1.000 0.838 drs
FERAT 1.000 1.000 1.000 -
S 0.873 0.920 0.938
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Table 5. Efficiency value in 2020
2 5. 2020 FHEE

HR47/2020 SRR AFARYHE PRV ES FUBLU 25
JEHERAT 0.961 1.000 0.961 irs
AR AT 1.000 1.000 1.000 -
HPRARAT 0.389 0.566 0.688 drs
FRHERAT 0.449 0.866 0.518 drs
HEARAT 1.000 1.000 1.000 -
TLIRARAT 0.597 0.859 0.694 drs
IRERAT 0.751 0.961 0.781 irs
B L RAT 1.000 1.000 1.000 -
TURAT 0.463 0.467 0.990 drs
HRARAT 0.675 0.677 0.997 irs
HRRAT 0.756 0.783 0.965 drs
POERAT 0.466 0.717 0.649 drs
Wi RAT 1.000 1.000 1.000 -
HEH AT 0.317 0.584 0.543 drs
S E 0.702 0.820 0.842

Table 6. Efficiency value in 2021
= 6. 2021 FFHEE

HR47/2021 LA AR AFE R RIS 28
JEHERAT 0.162 0.235 0.691 drs
AR AT 0.210 0.529 0.397 drs
HRAUT 0.327 0.492 0.665 drs
BERHEAT 0.363 0.714 0.509 drs
R RIT 0.637 0.775 0.822 drs
TLIFARAT 0.317 0.726 0.437 drs
R ARAT 0.580 1.000 0.580 drs
POWERAT 0.690 0.844 0.818 drs
KT 1.000 1.000 1.000 -

Wi AT 0.444 0.632 0.703 drs
HEH BT 0.059 0.179 0.330 drs
LRERAT 1.000 1.000 1.000 -
IRMET 0.272 0.433 0.628 drs
FEMRAT 0.268 0.476 0.564 drs

FHME 0.452 0.645 0.653
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Table 7. Efficiency value in 2022
F7.2022 EHEE

HR4712022 LRaRE AR PR FUAEUS 25
b HRAT 0.368 0.463 0.794 drs
AR AT 0.204 0.449 0.454 drs
HPRERAT 0.207 0.420 0.493 drs
BERAT 0.180 0.367 0.491 drs
BUMERAT 0.411 0.507 0.810 drs
HERAT 0.500 0.634 0.788 drs
ATIEARAT 0.693 0.813 0.853 irs
R ARAT 0.476 0.825 0.577 drs
A HRAT 1.000 1.000 1.000 -
K HAT 0.290 0.528 0.550 drs
HERAT 0.370 0.468 0.790 drs
Wi RAT 1.000 1.000 1.000 -
FHINERAT 0.204 0.334 0.610 drs
THHRAT 1.000 1.000 1.000 -
HBARAT 1.000 1.000 1.000 -
FVARAT 1.000 1.000 1.000 -
o E RAT 0.661 0.701 0.943 drs
RN ERAT 0.245 0.367 0.667 drs
21 14RAT 0.111 0.240 0.463 drs
FHME 0.522 0.638 0.752

Table 8. Efficiency value in 2023
7= 8.2023 FYEME

HR47/2023 LA AR RE P & R a5
LR RAT 0.817 0.825 0.990 drs
AR AT 0.289 0.555 0.521 drs
HRAUT 0.094 0.143 0.660 drs
FHARAT 0.397 0.562 0.705 drs
BERHEMAT 0.418 0.750 0.557 drs
B RAT 0.547 0.632 0.865 drs
R RIT 0.920 0.949 0.969 irs
ATIBARAT 1.000 1.000 1.000 -
M RURAT 0.332 0.493 0.675 drs
P ARAT 0.838 1.000 0.838 irs
HRRAT 0.933 0.936 0.997 drs
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HRRAT 1.000 1.000 1.000
MV HRAT 0.887 1.000 0.887 drs
MR fif 2R AT 1.000 1.000 1.000
KW RAT 0.335 0.553 0.605 drs
AT 0.621 0.697 0.890 drs
Wi AT 0.772 0.945 0.817 drs
HEH AT 0.357 0.608 0.588 drs
TR RAT 1.000 1.000 1.000
HRRAT 1.000 1.000 1.000 -
AT 1.000 1.000 1.000 -
LV ERAT 1.000 1.000 1.000 -
W ERAT 0.941 0.985 0.955 drs
S ARAT 0.924 0.967 0.955 drs
IRHEAT 0.442 0.614 0.719 drs
18R4T 0.385 0.479 0.805 drs
FERAT 1.000 1.000 1.000 -
P 1E 0.713 0.803 0.852

MEHFH, 76 2023 R E T I ARAT BT 45 A 2 0.713, PR AR 2%k 0.803, F
HIRRRRE N 0.852. BRI BIRIR T P A 48.52%)2 hAH AR AR S HUK, £ 51.48% 2 R
TRFE TP WARERATAE 2023 FFIIZEA NN 0.289, BRI A RK, AR E HT7
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Figure 3. Comprehensive efficiency value of DEA
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Figure 4. Pure technical efficiency of DEA
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Figure 5. Scale efficiency of DEA
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