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ALH TR, BEMAE, FEZAERAHELAEEFAREE N 20% A4 , REBHB T AR KB D
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HULEFHERREREARBES , D)REREARFL LB EARETLHEHKY A TAER
AEAFASS, YW, HRARRRAFBEAREHESHLREHREN 13 ULD EREEF IR
WO R AR R R R T ER YR AN EE KRR O RERARE R S B T R
BRHEERR, IR T AR B AR LI,

FoF 2T M BB KR BB RN R 0, 3 ORI R fh R B T TR R OR AR R
ZRTFEE N U BSER R B AR ERE L, Filt, CH M UUT 1A J7 T A2 45 2k IR 3% 89 5 R 31
BRI A I 1) 32 B B X E AR R A A Sk TR T 2 R B A KRR TR DL BCROR A R
SRBHTEMTME, 2)ETEAFHRNER MR R BT LA TRIFRFND ., 3)ZHHEK
AEEM P ERA M A M AR T E RN R RATNE, 4) REIA T+ & B HORBBE A %
AN EIAT RO R R G IFOR M, NTTB T ERE KRR £ WA,
DABA y SE B AT ROBAR A 4 20 FT RS R R A F KBS L

U BRI S BRO

1.1 Bt
SCH Y A AR A T N AR B A Sk TR R A R Y YRR E AR (BT R R AR ) A BRI RN (B IR AL )
HPRRHACTEEEHAEMEEEE, RN EE 2N Endk, EREHFUTE S,
(WETHEREFEZEM IR FAARRINEETERS R MO EARFE NEEL2EREH
LW HE,
Q) BREMERFEGR PFHAEFTEANBREURBIEANFTEEES, MNEHEFFLZERESHEER
N &R R B AR E (LA AR ) DA RO A 3 1R Y T B AR, B O MR R SR R A R Y TR AL,
(3) %A A 7= 18] % 302 AR & AT 3 A B B HE A, B O AR B 2k R 9R R B IR
(4) 558 Y uT TR A, I B SE I ARG B AR AT B 3 B B HUR IR AR
1.2 MIRAZE
1.2.1 AW IR 2 it a2
XPEMNERECMEABRFEEN, FECFNE AR ER=ZAEREM, MNERT EEL RUHK T
BOR PR AL EE T B HEREENAANTY, SELAEAE KRB EEATRTREAE
%m%%g%%é%%ﬁ%ﬁ%&%%oﬁ%ﬂﬁ%im=§@=2%uwg (1)
AF:Qp HNAHIMREREARFELRE;Q VE I MRELEFRAREE; ¢, VE i IREHNE |
MNETHREBE;r B IR E AT WRERAREE, #NRRTTHOREEEETREF
EHNE-HITORECEEETHEANN A TEREIRARENE, W g, =q; x(1-1,) o FIb,
ZRE A MR P ABIATHER, BB AR P ERIASHENR P ERIATEIREHEHRTRE, 5
Ao Sk R OP AR ) B 0. 3201
1.2.2 MREWHIIR A GEIR PR RN PFAh 7 vk
X3z ] A A B #11F 4 (Life Cycle Assessment, LCA) 3 3 i 7 & 3 K IR 9% B9 Y2 UR PR 20 BL , 700 T 9 431
KRB AR R EANE B YR TR HREMTIER
(WFZELTEREFRARFRFEIRR RN ZHHF(E 1), BRI KR % R0 IR
FFFEG R EE, RERMARFERNARENE, TEXRTH IO DR EFIBEELAN
HARW IR, BN R RIE A F B MOAOKTEIR, 2) MR 4 7 R S Boay M T R R H AR, X
FEELZRTER R W KRR W WO R R B K9 AR AR R IR kR B Rk B AR
HeAk B R IE N A AE B R 2 An R = AR R 4 B R I AR ARG PR AR P A Y B T HE R, 3 3E T
E W HER (BT R B A L TR B B AR BRI ) , DAR O R R TR H AR A B B AR,
() MAFEETEFRAKR R THEREM AR F AT HENE TR, BERAK.
DRC, =30, x A, (2)
RHFDRC, AREHRARFESENE m HAEFRFEHALE;Q VE i ARENFKRFEE; A, N
EFGRARE I IFERNNE m HEFRBENEE,
) FRIANEGHRANFHEW) ZEHARVEREFRom+FS, XPE A LA T ENERE
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ﬁ%ﬁ%%ﬁ%ﬁ%%m%ﬁﬁﬁoﬁ%@ﬁﬂ%%ﬁﬂwﬁ§MMMx% (3)
A HIEC, AR Ak
AR R H T E o fh
BIRHEE; OV, hE i FR
B4 K IR B X BB PR, W R
KR E G R EMN AT
b, AR EHITH
5T 4 TH AR R B, B A PR A
AR P AR k31T 7~
EMEE, L RAHET 42 H
MEZELAZAFHEXUHE
B %30, 0 k 31T L0 E &
Xt H R UR n B ECE
(4) 15 I He % % %k
EREMAREZHNEE
AR (R HER), HK AR

Bk e RO £ P Ol 1 REREKREZERERNLEGEARHEINMHRELR
&K Rk ,BET B Figure 1 System boundary of life cycle assessment for
B A % E R A IPCC By resource and environmental effects of grain loss and waste

(BREEAREFEELEE), AR ERERECE Z RERBHAY , XHMNEREREF L RFEER
WA HE TR, 5 18 B R B BORJE £ R A 77 S o RR A SR KA A SRR UL R JR AR #F & TPCC

B ABOEWEREE, B LARE=3E, xw, =3T, x6, X0, (4)

R ENREMARERIENBERLEEE, h i FEZARERE, XPFECHE AR Fix
FEAT A3 T, .8, 2745 i F 1 REMEREFNBHESRESHER R
HEEARERE nANHEHREES Table 1 Carbon emission sources and emission coefficients of grain loss and waste
BB R B, X R kR BBk AR [REAT
ROFHHKREELRKAY k(00 ke T B
KA ARRE EHEERE oo, e B

N N .65kg(CO,) - ke 22 3k
FRHEEA AR FHEML  mam 1.77kg(CO,) « kg™ S5k
BErErFrELSEL AL kY 4.9341kg(C) - kg™ S ik
FREEWAR(R ) 57 0, M 5 18kg(C) - kg™ S50k )

X ' AAEER)  0.0125kg(N,0) + kg™!

8, R¥E IPCC A XML, AN Kimmm PSR S
ROFRMACTRARETRE A PRIk FEBCR R T (P AR SR %)
HAEH H 1,25 F1298, HENGREOR T 1PCC

1.3 H#ERIE

SCH A ] A B AE BRI B AN R A AR DL ROR PR R A R R AR Sk R AR A U B3, BUHR
E4 7 2022 4, 2022 4=k ERRR S EHRIE B AW ARSI R IR TP B R AT S0t 4R K 2023),
R ACH IR R B R B 2022 £ EAFRAR), FFHITRFEHARERET(FERERITFL
2023) ;T ALAE R %G RIE M FEMAAEFHERBRETERRLARERARRE SO HRA(LE R &K
A 3 FRHE S 2023) 5 T 2022 F N5 & B R A AT, B I T4 B R 2020 4 3R AT
B, RIET(2020 FEZRFABZNFTHRA2HIT) ). A, XFREMARE F RBMB A HFEEE
SEFRANE T AAEZHEAR S LR EAFRZMNELRE"

2 R 55
2.1 MEBREKRBIR
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BEHREE FPEZKRERLAHLMERS R2 ZAERBRREGER
£ N 18. 2% (%(2), F kB F 11481 F t, Table 2 The loss and waste of three main grains
Hp ARBRRREEIRN T E,RLE L B gy REBURIRICE() - RESRRIECT )
BMAREMPRE D A 14.37% 73984 77 t; Py 4.77 4.91 4.5 4.8 2856 994 601 1261

MNEREEAARD , MEAESHREELH N PR 2,02 2.2 2.19 1.78 367 135 89 143
12.73% 2 1753 7 t, BN ANHFTXEF, L Ml fE®E  0.38 0.35 0.4 0.4 179 67 38 75
FHR AR L EE REREE LB Y T 6.03 16.79 0.9 0.004 3311 3197 114 1

- ) T e ZH 0.3 0.1 04 04 165 16 50 99
6.03% 7 3311 77 v, T M otk LLKCH % 264 6 E 0.61 0.75 0.6 0.5 317 119 75 124

WERABREROAENKRE, DL MEE 4 EMm W7 3.47 3.83 3.01 3.42 1815 602 373 841

35 IR OB R 3 2k 2R 0 A A AR e 18.42 27.55 12.73 14.37 11481 5744 1753 3984
2.2 MERBKIRENZIERA T AR SRR BT T AT T SR T TR AR R 2 31 2022 4R AR

BAREREERTRLITHINEIEN BB T T IETE () e TR P R R
. \ e FREBC RN, 5 00 0.3201 AOREM LLOIEAT IR AL 7)) AR P AR AT

3 N | £l bl MRS 1 H S
E%&% ’1& l/F s EP \% ﬂ /)? ﬁ i:; l G4 2023) ,2022 AR E =R R I R 62342, 12 T3 v, KA /D
PR R 4K IR B Y B R R RO A R T AN F= 53 5 g 20849. 48 J7 t,13772.34 J7 ¢ #127720.3 T t,

((3)B7,2022 FHEREHARFEAHY T F8h TSSOk B T 2016 4F PR BFECHR , (ELIDE A [ B T 54
HHESH17.30 B F hm® # 3 ( LI A @ A %5 B VAR AR A5 0% | X4 £ 958 5 1 LA 55 2016 4R 45°F, (A1t
4)#1657.79 12, m® AR B A3 2022 SCHT 2016 AR5 5% BRI IR 2022 4452 R A

FRHH TR 10.18% Fn & F K EH 10.97% ; B B AR A KR FIL T BT 638.79 5 t AL 19.23
FHRHGFT.00 5t RIEWEBEN, BEEL A 52022 FHE KRG MKELEHEN 12.58% .
16.16% 1 2.98% ; 7 /8 MEM AL G R T 13452 Tt WA TRE, AFEAREEMEXE, KBH LS
BB ARE MR RAGMRERFRS MANERENSFRTESH TR,

3 BMARKRENERET R

Table 3 The direct resource effect of grain loss and waste

et BEERIBEIHAE R PEIRIHAE
BEIRFpA N ) - . . N . = ) .
Xl e KR NE EKR AN e KB NE EXK
B F hm?/J7 t 1.54 1.41 1.71 1.55 HH hm? 17.3 8. 11 2.99 6.19
KEFE 2w’/ it 0.05 0.07 0.04 0.05 fZm’ 657.79 398.74 74.01 185.04
fehe VTt 585.66 476.51 746.16 588.01 Jit 638.79 273.69 130.83 234.28
12y VTt 14.8 22.91 14.35  8.93 At 19.23  13.16  2.52  3.56
A VTt 5.96  6.36 0 862 Jt 7.09 3.65 0 3.44
i+ VTt 140.65 67.59 445.7 44.05 it 134.52  38.82  78.15 17.55

T BRI A (2) o BT R0 SO, S e L B o AR T TR 9 0 B b R AR B (A e A
2023 ,2022 4F7KRE /INZE R E KRR A3 510 29. 45 23.52 F43. 07 1 1 hm? R4 (2022 4F v K BRI A ) ,2022 4R [ Al F 7k
BN 3T81.3 12 m® , BHOATFS A SR K & IR 0. 877 7L AR 2 B KRS /N R R AN B9 43.65%
17.53% 38. 82% HI7K B FEBIIEAT RS s ARAE A 26 A IS RIVRHT- OV VBL TS E 28 8501 B K 3 H BB AR ( 41 4K 7= ik WA i 2 V6 RHIE 45
2023) A% AT HUBER LIRS 5351, (4 EAR T AR 5 ORI 2 2023 ) Hh FUA AR 2B A B T it/ A4 245 6 D 40 K500 , BRI A4
(VG R DR 4 8 A = VR 0 M 8 B L) B 2022 AEAR 25 7B ke 62994. 8 T8/t LS FIAC 25 1 FH it

MEFRABFERTERRYBIIRFEEAEREN, LS HEEREMITRFERF, SREH LR

T ERRERNMEER(K4)FRA,2022 FHFERBBMEARFERT AZRENEERS, L4, &

F654.22 T t WM& 20.34 F v R H 24,17 F v Ll 247.98 F ot W9 E L 13.27 1L m® I KRR A

126.24 17 kw - h By 7 LK 3,18 5 t ik (8.38 7 t A RHid A1 71.06 7 t £ & 3Eit 1304.03 7 t F

BIRHRE, NEAREEMHEE AR ARBNBRRERS, FRRZ, NEAAKD,

2.3 HRERHKREHINERA

REBARFSETESHREAER, MBI THENIIRAA, SFERER LR FNHERLNEL S

B(RS5)XW 2002 FHEREMEABRHFHT 12704.62 Tt — A B U ENF A RAR, EFERE

FRRHAHFIE ML 20% , NABEHKRE, KR L FHOEB R R KL, EEHAT, B TH M &

FOABEKSERKE FRHER, KRR L T B F b HE R 7 A R B Ak i £ E R R, [ B KA

PAEENEE, M FHNRADHZNER B ERERELE S,
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2.4 THRBHRENRERBREREN

3 3 52 I ORRAR X TR B VIR AR B W
DB FREXEA, EZEH AL GERKT
S SR TN R T P N N &
B RN AR T LI B 5 o 1Y IR, A 1R E AR K UK
BENHEELT, S RALHREBRBES, B
W, ERMEEFWEME XFELLMPET
WoRBAs A — S HE T REERR LR
B 1 ok B HOIR 5 BRI,

LT ARBRREA L FWRIFETRFRN, FEH
YT E AR R A 12.96% ) B R A A
5.46% AR &R (K 6) KW, &bk 2 I B AR R AR
fH MY TR AR A 3403.88 7 t, W #45.24 8
7 hm® ¥ AR (3. 08% ) B #2181, 06 12 m®
(3.02% ) Wy A H IR, FF WD 199.35 77 t A JE
5,045 t R 25 2.03 5 t R FEVL K 47.88 F t 1Y
MFRNGEETAL TR T 386.61 F t fri
H HE R VH AR F1 3766. 60 F t — A AL Bk Y & A Bk HE
o B, A5 OB R AR TR ST R UH By T AR
“HORMHT M — R A, A TR B AR
Wy SLA BT B B R EIR T A AR RFAA
2o

3 e

R TR o EDR R R R B IR SRR M
FERBRARFENE LR W, 4 T HAE: T E
FRRRAR 5 29 IR PRI DA, HE T P R SR L
REFEREZ MBI TRELEN L TEFEL
FERHEERN, REAAARLEREEREH
RBFHFRIAFRN, EHFARE LR 1) K
KR E, 5B TP A TR E RN
BAREEHAR Ik E2RE" ERBE T RE
RBAS 2 3 o B RAT FBE A Ml R B IR B R
BAROR SR DL R A B B IR K B SR R R S 7 T K
B IR FE R v HEAT T M S, B & A B 50 ATk 1
3 B9 4 75 O A TS IR AR K B TR MR
ROSAT MG ME, 2) NFFE W BT =, B A
REFEE P AEMARA B KR T RO ARIE
G S Sl - V& . Sl W
0 DA RCE R R B B R v T AR A R R R, 3)
M T R AE, TR ER A B RR R ER
HFER B, RE R T 3R A & 3 T8 ¥ IR B R
RO T R s T A R 1T Ee R AR B9 Y
W, bR R A T BOR R K R AR B YRR R
BOR BT AR, TSR AR RR R K IEHIER
WK A — 3 Am B TR R K R AR AL

R4 MAIAKIR R T RN

Table 4 Indirect resource effects of grain loss and waste

GiES e KR NE oK
R (JT 1) 654.22 327.13 107.71 219.37
Il t) 20.34 10.17  3.35  6.82
SE (T b) 24.17  12.09 3.98 8. 11
TR (2 m?) 13.27  6.64  2.18  4.45
SR (TT 1) 3.18 1.59  0.52 1.07
PRI (T 1) 8.38  4.19  1.38  2.81
JE (T3 t) 247.98 124.00 40.83 83.15
B[ kw+h)  126.24 63.12 20.78 42.33
FEIR(TT 1) 71.06 35.53 11.70 23.83
FRUERE (T 1) 1304.03 652.07 214.70 437.27

BRI (3) o ZEM AR & fE S RSS2 AR
FUAR 25 ORI 2 2023 ), /KR /N2 FHE K B 43 3 1. 39
1.50F01 1.35 7o/ J7; i 4 € 2020 4F 4 5 4 U4 A 7= 1 36 (42 3
1)), FTTTEEAR B T TR B R 7=, A1 TR AR STF R
P A R AR RS SRR TR F A e A P AR
4 AREIRFRTT Y 52 4 TH A R L5 4R 0. 0107 0. 0119,0. 0196 ,
0. 0312 ; B33 2022 4 RE IR THAFE SR IR T E BRI S TH 4R 45
2023 5 e A B B SRR £ 7 (X L T R 1 B e VT L SR
FARE, I RN R | H 7 A0 e 43 0 0. 2039 7 vAZ
JG.0.0063 Ji t/fZ7G.0. 0075 Ji v/4ZIG.0. 0041 12 m*/1Z7G
0.0001J7 /4275 0. 0026 Ji t/4Z7G 0. 0773 J7 /4475 .0. 0393 14
kw « h/4ZICHF10.0222 T3 VALTT . 350, bt S0 SR AR A1 A o
FAOK SRR IR W A R R S I B A

x5 RRIRKRESEHBHER (T 1CO,e)
Table 5 Carbon emissions from grain loss

and waste (10 thousand tons of CO,e)

A e KR NE EX
e 1076.45 454.26 223.26 398.93
2 347.95 238.04 45.50  64.40
A 134.60  69.34  0.00 65.26
T (EIESH B  627.86 294.48 108.68 224.70
KR ek 6728.88 6728.88 - -
RERIHAE 3788.87 1894.58 623.82 1270.47
B 12704.62 9679.59 1001.26 2023.77

T B R R R A (X (4) Rk 1) o IS fR A Ak HE
T 3 AL BRI BRIE A S IE 4 24 BT BRI,
KRG T b HE i, 2 2% B A Gk AR T [ 4% b IX 7K
FEFAB A 43 SRy LR W R AN 2R A A TR SR T A

% 6 TARBIE N T T RIS
Table 6 Resource and environmental effects

under the potential of grain loss reduction

WE(T ) 3403. 88
BEHL(E T hm?) 5.24
IKE (2 m?) 181.06
AL (T v) 199.35
R (Tit) 5.04
AT 1) 2.03
FhF(J7 1) 47.88
AEVR (T cARiEIE)  386.61
WA ( T 1C0,e)  3766.60

W RPNERILTER2 - L5 PIBELREE S. 46% 1977 IEH
I TS
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EEXRERFRAZNIEM E CP P EREF LR E N RIFEIRFE RN IHATT € hn o @ 3HIF 4, 0
HETEFEEF WR T HERERFT AN 28R BT RN R TR LI T RIFLN 0317 46 I8
R FERND I NTB T TREFRRFAFESENEARBETRERAR, S8, XF0H—Z
RRE REREFANRAENAEIRFHLER —CHRBERERN, LA THETESE, LB
NERMEHEAXFTFEEEN, RREHEKER XL, TERNANX —FF R FERFEDHHATHLR
=
4 Z5ig

XEF AP EERBE S WO E R AR M ARBERE, AL AR TNE TN B &
e R Bk 2 BRSO B S R YRR PR R DL AR R AR B T BT A B B R R IR K
BHATTHRE, RARIANFELE BT,

(DUMHFE=ZATRABLMEABRELR N 18.42% , A Mk B Hik 11481 7 ;0 & Al 5, KAE4H
KBRERNTE MEREMEENHNEE 27.55%F5744 T t; 0 F k&, M IHFFMEA RN~ E, M
KEGHLEDH N 6.03% #3311 7 t,

(OOREMEBRFERTREBIEFRXFNAERE MY THEERFET 17.30 85 m’ HHE
R (10. 18% ) By # 3 F7 657.79 12 m* (10.97% ) By K ¥ IR, £ T2 T 638.79 F 1(12.58% ) X /E 19.23 7 t
(16.16% ) K % F17.09 F t(2.98% ) K JE 134.52 7 t #F 8 EHFELN,

GOWEH KRB ER T HMIM T IR MR %, L4 654.22 7 ¢ (M & 20.34 77 t #9353 |
24.17 7 t W95 H 247.98 F t B9 JR i 13.27 {2 m® B9 RIA S .126.24 {0 kw - h B9 8 DL X 3. 18 7 t #
1 .8.38 7 t Mk An 71.06 F t Ak 1T 1304.03 7t AR vE M AR IR YR %

(HREMKREFEHT 12704.62 7 t Z A 08k % & o FANHEak, (45 o B & 4 F o HEdk £ 3
T20% , HF ABH Rk FHNE R RIARERERRR RN EERIE,

(S) UM P EFTRBRBHNS5.46% , E A B W EARE, T4 T4 5.24 55 hm’ #F#HETH
(3.08% ) By 43 F7 181.06 12 m* (3.02% ) By K YR, 31 4 199.35 7 t (LB .5.04 77 t K25 2.03 7
tERE DL B 47,88 7 t By R T N, TR HT DL/ 386.61 7t AR th Ak R S £ A0 3766.60 Bt — ALk
Y B W BRHEK

5 BRI

WEMARFERT EAFRERERN, AREAGHHTAFR T 2HK 2REELERERR
BHABERAMBMERET REMARER—FwE T P EOGRIRE SIS A, Aot 25 BOR
PITENTREFEREZS HHRZRFRRTARTFERAFAE2EXELR, BT LRI, XF
Wl TR W

(1) R KRBT RIRB R B ok 68 8 A T % 7= b B 30 3 A o 3 3037 4K 9
FTERFREAFBRBEAKTS B ER AT RBRBEARGH L ) A E, KRFT, LA
PR 2% € 8 0K E] A3 D X B I R AR A& 3 7, 3R w8 AUAROIR BR A B AL 1 Sk KR 7 2 42 48 WK
B TR, AR ERT REEEAH N E, X R 2 ARG/ B TRRSHF AW K
AETE SRR BT R R, 4 ADNR PR ARG B 8 B, SO A I b s
RS WM IHN P REWIRE, HHO LR T T Emns, 5l e b #HTEEMT,
RIAREMTHEME, O AOFAAABE ATHRFARKFERS AR TRBEAKA#ATHF
o A8 e Al Bkt AT SEIL R A KR R R,

(DERSHERWERAHRENECHT LIS A2 TETAHARBMBEFE NG, &R
HHARTEORARFEEZHRIRACESANEZH T, WHEERNACERE, AT IR
MERECARE AUFEMBHTHGETN S, WBEAFE ZEZTHTEARKNGHFTT &, 03
“OREATE XABREFFARNREAMEE; S AREEA#THFEE R 5 AR RELR
BEUH % AR, AT R ERBET R EH I A FRERRAETER S ARG E
FREZAEHEAEEN, AL LHEEREE BT, ELE2 TR ERT RN BHFRNR,
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) REFTRBARRKLERR, HRTRBPBORARER L, REFEHLESL & T(RRER
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Assessment of the resource and environmental effects of China’ s grain loss and
waste in 2022

HU Yonghao,HU Nanyan, WU Laping

(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract: Scientific and comprehensive measurement of the resource and environmental impacts arising from
grain loss and waste is the basis for devising policies aimed at optimizing grain conservation and mitigating losses ,
while advancing sustainable development strategies. Based on the Life Cycle Assessment method, input — output
analysis, and emission coefficient method, the resource and environmental effects of China’ s grain loss and
waste in 2022 and the resource and environmental benefits under the potential of grain saving and loss reduction
are evaluated. The research reveals that; 1) China’s grain loss and waste have directly caused the production
resources waste, which is equivalent to the annual wastes of 17. 30 million hectares (10.18% ) of cultivated land
and 65.78 billion cubic meters (10.97% ) of water resources, and have led to a large number of invalid inputs
of agricultural materials such as chemical fertilizers, pesticides, and agricultural films. 2) China’ s grain loss
and waste have caused indirectly the waste of energy in other sectors, including a large number of coal, crude
oil, and electricity, which is equivalent to a total of 13. 04 million tons of standard coal energy. 3) China’ s
grain loss and waste have led to an additional carbon emissions of 127. 05 million tons of carbon dioxide
equivalent, accounting for 20% of China’ s total carbon emissions from grain production. 4) If the current poten-
tial reduction target (5.46% ) can be achieved, it will save 5. 24 million hectares of sowing land and 18. 11
billion cubic meters of water, and reduce 1. 99 million tons of fertilizer and other agricultural inputs, 3. 87
million tons of standard coal energy consumption, being equivalent to 37. 67 million tons of carbon dioxide
equivalent carbon emissions, thereby obtaining huge resource and environmental benefits. In the future, we
should strengthen the grain saving and loss reduction through scientific and technological innovation, publicity
and education, legal regulation, and other means to ensure food security and build a resource — saving and envi-
ronment — friendly society.
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