oL OR KK F F IR, 2024, 41(5): 887-897
Journal of Zhejiang A&F University
doi: 10.11833/].issn.2095-0756.20240277

5 M EZH OIS MminE T SR HERE ST

ERE', BRR, AFEY, B OF, ARKR, ZEL°, AEEY
(1. WM 38 S22 R, Wil FuMl 3113005 2. B2 BMOLR, Wi 52 3117005 3. Wil e iz
VLA B A B R G RAE TR 5 [ R R S 2882, WYL AN 3113005 4. Wiyl kR UMb, Wi

YL AT 3113005 5. WivEA ARG IR M .0, WiVE BN 3100205 6. Fp EIAMOIL B2 5E B W 3% MOlL AF 78
Jr, WL BTN 311400)

WE: [ B ] 4 F SR Rk, B4 FZRRMESH, RS LR HRELE, [ FH] AT 20222023 %
AT AN TIERR, AN TEEEGERBAEHE, S5HARARBGAFR 2 =% (ARFEF, FHFE, FF2, K
HHE BERF)VAHL. A S A SN ATR I, A AR, AT R AR, FA TR SR S
HE; 6 TE2015-2023 FHFFRbolfl, FATERFAF SR B o REBHASREERE, [£XR]
(D5 F #4555 7 o 04 35 I Mkﬂdmmﬁﬂ%%a%wwg@) F#F (1.010 7kg-kg™), FF£ (0927 4kg-kg™").
RAF (0324 9kg kg, BERF (0.174 8 kg kg ) BMALMRSMER R 5SHAF = R B 5 £ 2 H RFT#K
N, BEFIEH . B FE e TR BN, 220152023 FF Bl 645 F 5 0 B 84 184820 Ft, T3 akAE
IR H 09669t F A, @& FHHAMEGBRIEFEITRF: 203 F 5SS FSRERT I TREES
20.15%, [4#] REERGH4F > Do ik £ FRK; 2015—2023 SN FZ BB 0 BABHAKXE RS TRAR,; &
ST BRMARE S LAY, HFF BB A EER £, B RHEE, RATA# T RBGHES, B
2 &7 %36

KRR M F TS, BRIE; HEAGE; PBABHER; BAEERAR

FESES: S181 XRRFRERG: A NERE: 2095-0756(2024)05-0887-11

Carbon footprint assessment and emission reduction path analysis of
five major bamboo shoot export products

DONG Linghui] , MAOF engchengz, ZHOU Yufengl’3 , GU Lei**, ZHOU Tianhuan®, LI Zhengcaiﬁ, ZHOU Guomo'?
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Carbon Sequestration of Zhejiang Province, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 4. College
of Economics and Management, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 5. Zhejiang Forest
Resources Monitoring Center, Hangzhou 310020, Zhejiang, China; 6. Research Institute of Subtropical Forestry,
Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] This study aims to assess the carbon footprint of bamboo shoot products and explore
their emission reduction potential, so as to promote low-carbon and high-quality development of the industry.
[Method] Based on the field survey data from 2022 to 2023 in Lin’an District of Hangzhou City and Anji
County of Huzhou City, Zhejiang Province, this study assessed the carbon footprint of five different types of

bamboo shoot export products (seasoned bamboo shoots, hand-peeled bamboo shoots, dried bamboo shoots,
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boiled bamboo shoots, and fresh bamboo shoots) during the planting, production and distribution stages,
identified carbon emission hotspots, designed emission reduction pathways, and calculated emission reduction
based on scenario assumptions. The implied carbon emission and carbon emission intensity of bamboo shoot
export products in China were estimated according to the export situation of bamboo shoot products in China
from 2015 to 2023. [Result] (1) The carbon footprint of the five bamboo shoot products from large to small
was as follows: seasoned bamboo shoot (1.387 4 kg-kg™"), hand-peeled bamboo shoot (1.010 7 kg-kg™"), dried
bamboo shoot (0.927 4 kg-kg "), boiled bamboo shoot (0.324 9 kg-kg™'), and fresh bamboo shoot (0.174 8
kg-kg™"). The carbon footprint composition analysis showed that the carbon emission hotspots of the five
bamboo shoot products were mainly agricultural inputs, fresh shoot transportation, fresh shoot processing and
additive inputs. (2) From 2015 to 2023, the average annual implied carbon emission of bamboo shoot exports in
China was 1.848 2x10° t, with an average carbon emission intensity of 0.966 9 tons per 10 000 yuan. (3) The
emission reduction scenario design based on carbon emission hotspots showed that the average decrease in
carbon footprint of the five bamboo shoot products in 2023 was 20.15%. [Conclusion] There are significant
differences in the carbon footprint of different types of bamboo shoot products. The implied carbon emissions of
bamboo shoot products exported from 2015 to 2023 show a fluctuating downward trend. The comprehensive
implied carbon emission intensity shows a fluctuating upward trend. The carbon emission hotspots of bamboo
shoot products vary, and there is potential for further reduction in carbon footprint through emission reduction
measures. [Ch, 2 fig. 7 tab. 36 ref.]

Key words: bamboo shoot products; carbon footprint; emission hotspot; implied carbon emissions; emission

reduction pathway
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Figure 1 Boundary of carbon footprint assessment system for bamboo shoot products
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Table 1 Results of carbon emission accounting at planting stage

S S Hee 1/ ANRZE T RHECR (kg kg ™)
e N (kg kg [ker (W) '[kgrkm 1) gy AT
AR 2.470 0
A2 16.6100
RGN p— 02216 0.0028
Ape 7.480 0
B B HHLAER 0.089 0
ARG AE rh AR 2200 0.042 0 0.0457 0.000 0
bl 2515 4 05 I S e 0.581 0 0.004 3 0.000 0
fReEH NLOlFZHE 0.002 3 0.028 8 0.000 0
it 0.300 4 0.002 8
T s HERL o

212 AFHaam s EA ARUTEHE T SRR S 4 R T SN T R AR S 28 T B B HE
WO . TFREERANGE 2 P s ZBIREIINAE . s SE BRI, 5 R AT S B A S A B
Bl A 22 5, PR AR RO, 0 1.384 9 ke ke, BEEFFHIRRHEI i/, 9 0.023 1
kg kg's

TEAET BB, S AN AT ZEHAT RS T, A i M AR, SRR/ 5T
2y TR GRS R BRAF AR AT, Ab TAR K s KA TR AR . IHEBCRE . &5
TR TR 2R 2 RS s BEIMPIEBAZ IR R R £ AR HE R Z PR 1Y . 1
PR T BE, A AT S i R BRHE I LB

K2 EFESHNMBRBRAINERESR

Table 2 Carbon emission accounting results in production and distribution stages

e B R HEE R F (kg kg ™)k e SRS R AT A T SRR HE R (kg kg ™)
P =R N _
(kW) st m)™ BEECOT kST FRE ST ks
it FZ K B4 0.083 0 0.000 0 0.003 3 0.014 1 0.1599 0.006 0
. LI 0.5810
BESEN _— 0.000 0 0.2398 0.660 5 0.621 1 0.2459
AW TR 0.196 5
B B BB 0.933 8
FRAAECY 8.8100
[(IpIEZEL N s 0.011 6 0.063 5 03135 0.094 3 1.1143
B ZIAE 25100
Al 1.770 0
Mombriztn R 0.120 0 0.000 0 0.000 0 0.000 3 0.010 8 0.001 4
N2 0.0116 0.306 6 0.988 4 0.886 1 1.3676
SR RO R AR A 0.042 0 0.0115 0.011 4 0.0115 0.012 1 0.0173
At 0.023 1 0.3180 0.999 9 0.898 2 1.3849
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Table 3 Carbon footprint accounting results of 5 bamboo shoot products

RS IKEE FHE Fte JHR
EBEB gemay SR/ B SR/ BB SR BB SN B S
(kg-kg™) % (kg-kg™) % (kg-kg™) % (kg-kg™) % (kg-kg™) %
FlAE B B 0.1517 86.78 0.006 9 2.13 0.010 8 1.07 0.029 2 3.15 0.002 5 0.18
A= Be 0.011 6 6.64 0.306 6 94.36 0.988 5 97.80 0.886 1 95.54 1.367 6 98.57
ST E R B 0.0115 6.58 0.011 4 3.51 0.0115 1.13 0.012 1 1.31 0.0173 1.25
&it 0.174 8 100 0.3249 100 1.010 8 100 0.927 4 100 13874 100

AT FFFRETF UG o AE 4 BT I T i, R R B AR AR PR B B, B BT S HE R LAk
96.57%, T B BehiHERL 5 5348 B B HERL o5 e/ .

214 M FF BB ESA AT N ik R A D A HEEOR B BTk, K T 10% 1Y
T8 SCHBRHERR AP, 3 4 BoR . BFE S HEICR SRR, eHEi 5 Lo 64.21%, 8 2 5%
T2 HE RS Z —, BRHERC T R 17.24%, SEAINTORKE S . FRIF . AT Mk A0 3L FHEK
POS, BRFER & HL A 3R 73.80% . 65.35% . 66.97% M 17.73%. MNP ARKES . FHHE, HT2
FIJER 504 55 — A FEFHEBGN S, BRHERC S EL o330 19.55% ., 31.02% . 10.16% F1 80.31%.

®4 B RRETER

Table 4 Carbon footprint composition of 5 bamboo shoot products

- THEK A E/%
P B HE IR - - - - - -
A5 KA T e 4 PRI S
LEHBAN 64.21 2.13 1.07 3.15 0.18
LRI 13.10 0.00 0.00 0.00 0.00
Tl BB )
A f 1.23 0.00 0.00 0.00 0.00
A0t 8.24 0.00 0.00 0.00 0.00
fiif 5432 Ky 0.00 1.02 1.40 17.24 0.43
J—— BESINT. 0.00 73.80 65.35 66.97 17.73
= VIRS3
FEmp A 6.64 19.55 31.02 10.16 80.31
B4z i 0.00 0.01 0.03 1.16 0.10
e B B 72 6.58 3.51 1.13 1.31 1.25

22 MHEFEREORSHIERGE
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fEE2TN

222 WA FEE B o e A AR BEE KR CBRIETIATHLE] " LR S N S,
i B L SCAR S N 3 S A R A 587 i ) R T B S BRHE I, ANRE AR R AT 28 7= b A AR 4 e, Ay
S D RHE R R B AR . ABF SR 5 Fh AT S SRR S A RS R, 45 A TR R S
FEdh i DBE, AETAEAT S DB RHE . S5 RN 6 IR T HUBR B Y T B R HE L
B FERZE, A8 5 O RS B HECZE 2015—2023 4R L2 I8 T RS, FAREAT 5577 it 1S 2
AR 18.482 0 J1't, 2018 AE MR S AR HER R =, A 19.992 7 Jit, 2023 AR RS ik HE AR AR, M
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Table 5 Export quantity of Chinese bamboo shoot products

AR S i 1 1 /e
Ay S/t
5 KAEFF PRI Fte JHIRSF
2015 1 964 26 555 3316 1804 125 441 159 080
2016 2201 21535 3034 1777 131 352 159 900
2017 1959 14 577 3061 1796 135 061 156 454
2018 1 804 13 449 3011 1658 137426 157 347
2019 1534 11 038 3013 1 866 128 673 146 123
2020 1301 7463 2579 1846 118 632 131 822
2021 1454 9361 2594 1624 132 139 147172
2022 863 10 461 2723 1595 120 732 136 375
2023 1 060 8047 2729 1525 109 670 123 031
e 1571 13610 2 895 1721 126 570 146 367

E FEmt OR S HRA
Fo6 HERFHEMN
Table 6  Analysis of implied carbon emissions of bamboo shoots exported in China over the years

AN[RIPTEE T i B S e R

Ay B OB e
iR 5 KBS T FT PR
2015 343 8629 3351 1673 174 034 188 030
2016 385 6998 3066 1648 182236 194 332
2017 342 4737 3093 1 666 187 381 197219
2018 315 4370 3043 1537 190 661 199 927
2019 268 3586 3045 1730 178 518 187 148
2020 227 2425 2606 1712 164 587 171 558
2021 254 3042 2622 1 506 183 327 190 751
2022 151 3399 2752 1480 167 501 175 283
2023 185 2615 2759 1414 152 154 159 127
-1 275 4422 2926 1596 175 600 184 820

223 MFEAFEFE SR O BEBIAMIRE 20152023 4F 5 2T S PTAR Y 1B S BRI B L R AT
PR R A R A R HE BRI AN 7 iR . 3 7 W 5 2R S48 1 R B HE G B R E] N
HOF U R 55 . TR KEH . FTez, G, WEEAE, 5870 0 Rk
HCREETE 2015—2023 S RPN FREAEaH, Ho TR R KRS T2, 7 27.69%, TRERE
B/NSETHR S, N 4.10%.

&7 MEFREORSRHRCRE

Table 7 Implicit carbon emission intensity of bamboo shoot products export

i SHATEE i i D B S RRHE R B (e 7T ﬁﬁﬁ&%ﬁ%ﬁmmﬁﬁg/
fof fr T KT T T ek (tJ35E)
2015 0.081 1 0.190 3 0.715 4 0.116 8 1.3620 0.957 6
2016 0.080 5 0.1723 0.695 1 0.1158 1.1415 0.868 8
2017 0.083 8 0.173 8 0.681 6 0.1124 1.133 6 09131
2018 0.062 6 0.158 1 0.707 6 0.123 4 1.1420 0.9239
2019 0.076 8 0.1402 0.684 3 0.142 8 1.147 5 0.9302
2020 0.063 5 0.1342 0.686 1 0.101 1 1.2583 0.990 7
2021 0.0813 0.1329 0.726 5 0.088 0 1.4870 1.1219
2022 0.061 8 0.1199 0.675 8 0.078 9 1.376 1 0.999 7
2023 0.0539 0.140 8 0.609 6 0.084 5 1.306 1 0.996 0

-1 0.0717 0.1514 0.686 9 0.107 1 1.261 6 0.966 9
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Figure 2 Comparison of results before and after emission reduction optimization of 5 bamboo shoot products
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