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Abstract

Greenhouse Gas Emissions from Beef Cattle Breeding

Based on the Ecological Cycle Model in Jilin Province

The world is experiencing profound shifts unseen in a century. Especially, the
challenge of climate change has been prominent, posing an extremely onerous and
serious threat to the survival and development of all the human beings. As the world’s
second largest source of greenhouse gas emissions and the foundation of China’s
national economy, the agriculture shoulders the great responsibility to reduce emissions.
In this way, how to keep an appropriate balance between the economic growth and
emission reduction from agriculture, is a hot point for the Chinese government.

Jilin Province, which strives to be the first to realize agricultural modernization,
pays great attention to the issue of tackling the climate change. In particular, the
government of Jilin Province unveiled the implement of “the Straw into Cattle Meat”
in 2021, namely the construction project of breeding 10 million heads of beef cattle,
which revealed the comprehensive utilization of agricultural wastes, such as straw
fodder and manure fertilization, can effectively avoid a large proportion of greenhouse
gas emissions. In addition, it is also a fundamental path to promote the development of
the planting and breeding system with green, low-carbon and sustainable agriculture.

Taking Jilin Province as an example, this paper selects data related to the planting
and breeding industry from 2003 to 2021, and uses Emission-Factor Approach to
calculate the quantity of greenhouse gas emissions so that analyze its trend. Besides,
estimating the influential factors and mechanism that lead to emit emissions of planting
and breeding system via the Kaya identity and LMDI model, at the same time,
analyzing each value of its contribution. Finally, according to the life cycle assessment
(LCA), predicting the annual greenhouse gas emissions of 10 million heads of beef
cattle under both the ecological cycle model (EC model) and the non-ecological cycle

model (non-EC model), respectively, in order to compare the differences between these



two production models in each process, and thus explore which one is more sustainable
and environmentally friendly. The main conclusions of this paper are as follows.

First, the planting and breeding system is still the important support for the
agricultural industry of Jilin Province and it has already formed a pattern that the
planting and breeding go hand in hand. In addition, from 2003 to 2021, the system in
Jilin Province achieved the “low intensity-low density” emitting pattern. During this
period, greenhouse gas emissions from breeding industry fluctuates considerably,
however, showed an overall downward trend, and its emissions continued to exceed the
steadily rising emissions from planting industry, and the gap between these two
emissions were gradually narrowing.

Second, the energy structure, energy intensity, industrial structure and agricultural
labor factors have the suppressive effect on greenhouse gas emissions, while the
economic level factor shows a significant driving effect on emitting emissions.
Therefore, it can achieve greenhouse gas emission reduction through adjusting the first
four factors, at same time, avoiding the obsessive pursuit of economic growth at the
expense of the limits of the environmental carrying capacity.

Third, the annual greenhouse gas emissions from breeding 10 million heads of
beef cattle under the non-EC model are approximately 4 times higher than those under
the EC model. In almost all processes of the LCA, the greenhouse gas emissions of the
EC model are significantly lower than those of its counterpart has, especially the
processes of corn planting, manure management and straw burning are the main
emission sources with the most differences in amounts of emissions in both models,
36.74X 10"t. 14.44 X107t and 4.19X 10"t respectively. That means for the sake of
promoting waste and resource recycling in the breeding system, it is worth noting that
utilizing straw as livestock feed and manure as fertilizers are core methods of the EC
model. On the other hand, regardless of which kind of greenhouse gas emissions are
produced in the non-EC model, the amount of emissions is dramatically higher than
that in the EC model. In particular, the difference in CO2 emissions is the largest
compared with CH4 and N2O emissions, and the large proportions of CO2 emissions

account for 68.01% and 56.17% in their respective breeding systems as well.
\Y)



Forth, in terms of the implementation of “the Straw into Cattle Meat”, it makes
theoretical and practical implications in Jilin Province that it would have a significant
effect on greenhouse gas emission reduction in both the planting industry and beef cattle
breeding industry, and it is also a forward-looking initiative that can translate ecological
benefits into economic and social benefits.

Based on the above findings, this paper puts forward five policy suggestions in
order to enhance the mechanism of Jilin Province’s planting and breeding system. First
of all, to vigorously push the implement of the EC model. Second, to strengthen the
construction of efficient new energy development and utilization system of the beef
cattle’s industrial chain. Third, to promote the transformation and upgrading of the beef
cattle’s industry. Forth, to improve the quality of the labor force. Finally, to encourage

the scientific and technological innovation in the beef cattle’s industry.

Keywords:
Ecological cycle, Greenhouse gas emissions, Kaya identity, LMDI decomposition

model, Life cycle assessment
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3.2 HHEFIFLE S SAHBUR S AR

Tt el 2 SRRSO, 2 AR AE AT S TR A P AT RO AR P SR
ANEFHE) CO R, B ARMIEHR S AHBEE NI 5Oy — ik
HECH R AT IS RIS TR .

KPR ESWHTCERZSA, —AROT RS TRREHE TAEREAFIE, AN
X RRASA ] R S HF R (At A, 25 EATALINLR Je Ja A 45 B B HE
AR F ShaiE, IWE R BRI /A= PR 2, et
TURASZ I, HESUZE IR IR A AL S R ) 2D IR

HAT, SR EERM=KI0E, 2 nE s 7k PRk A seiilis .
Herb, HEA 7 ik S KT Bl AR S S B 18] (T SRORTRAS R
iR = HBCE T i%, BAE IPCC SRR MR HIORE AR T, 1257k %
MONANTT T BEAT BRHE O (A% 55, B4 R o0, TV RE e, 7 i s HI e,
AR MOV ANEAR 3R e, IRFRIC LR, CROE IV B R IR
FAMHBIZ S TT i o YRR AR o B ~r (e, HER AR SR
PR S B E AT T U S TR . S E R E S R S (CEMS) K
FHIRAX AL 5 X = AR IR P B AR S AT R A A5 2R = AR . 2
Z JE PRI E T Dol P A A ORHR = AR RSO, U ik
R DA 52 DX B TR DU BEAT 2 M, A R BAT ARG . AT LU A
Bk, DA SR HEA 1%

B RS HER IR B AR AR, A SCR 5 MR IR LR = AR HE G
MR R GEAN TR R G AT W€, TS J T M SEbn il A
TV BCE ML (gD, A2y, A Sl AR ARV
THOEIBE-CAN 5, TR HE R Bk B S B e Rk A SR, T
W s F=MEE.

AR SIS BB R I RIS L A2 20032021 4, BESRE 19 4, BT B B
MR A Bl L ARG AN R &L SR AT L s T FE R A RO T AR
L3R I AR DLR SRR R B AR R SRR R ORIE T (P ESHEED
(PEARMGHELE) GEHREGITES) BLKL IPCC AR . RAEMFRILIR
AR, A SCERL CO2v CHay N2O =il == SR SR B oy — A bk
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M (COxeq) oML R A BIR = AARHE . KB E R K RSCER KA (&
i = SMTE BRI TR R GR47)), 7E 100a B RS b, %5 CHy A N2O 4Bk
RIBEHME (GWP) 2Rl e N 25 #1298, M4 —iioh A g, iH5H
AS M/
S ST €111/ I S 1/ N — 3.1)
X G 1, g AFTRRESMHUR R, Tl B v Eg  Eyo 2090
NFRFELFEAE COLy CHay N2O HERUS B, SR A T,

3.2.1 MEMVE = AHEAE

MMV = SRR a0 3.1 Brs, Z ARG E AW
E=>6=) QXEF -reoreereremearemcnraneas (3.2)
R (3.2 H1, B AR S ARSI o 9 E AR
PREHEBCR, I Q NSRS SARHP IR AEE, JIM; er IR = Ak
TRGIR (KT HE IR T o

*3.1 MERGRESEINETESH

BHE RSO Hs i HHUAE FAAT Hd R

TR RAMIEEA & (JraisE)  0.8956 kg kg™ 5 [E AR 04 [ 5K St &8

K2 R & 49341 kg kg? 2 [E G U [ 5K S =

AR fise A% FH Y R LA 5.18 kg kgt P ARV R 224l B VR 5 AR S TR I T
FHL BN HLE 2.72 t-i kwht  (HEEEESITHELS)

S A FH 2 A F i 0.5927 kg kg?! IPCC

BROEM  ARCGEMEA 25 kg hm2 IPCC

HERRE RAEY SRR AR 3.126 kg hm?2 A KA S ER B

3.2.2 FREVEESAHEBZE

FEFE MV IR 2 S ARHE B P 58 50 ¥4 i, 2 S B i R B R A AR ) CHa
FAEE T FEFIN P42 /) CHa A N2Oo FR5E R G EAR T AR
Y= Y | B — (3.3)

ECH4 -Bil, i

E

CH,—3%(H, i
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E EFNzo_;é@,i X AF)| X1077 """"""""""" (3.5)

N,O-J(E, i
FIRAH, B e Eon w1~ Enoos, « AT AR SN ik %
72 A 1) CHa HESCRE S 35 45 BRI 7= AR (1 1 CHa HECE: DA SR B AT = AE 16 N2O
SR, AL B CHya! (a RoR“HE7) . 3l CHy-a! FITHE N2O-a''s
EFe, s~ EFen s~ EFno_se : 27 ANFEIRNERENY) B 17 A 9 ) CH. HERUA
T FEE A CHa HERR 1 PR S 3772 NoO HEIRR 7 Ap AN [l il

RENIERMA R, BAON/ A o FREN R = AR HA 7 a0 3.2 fos.

*32 FEFRGRESEANETEH

BHE O R e FLAT HHE KR
CHa CHa N20
% 1 3.50 0.53 kg Sk1at IPCC
2 47.80 1 1.39 kg =kt at IPCC
* 5 0.16 0.33 kg =kt at IPCC

3.3 FEMEFFIE S SEHBREE SR RN

WIEAR (3.1) & (3.5), 1FEH 2003 5 2021 F75 WG P 5 F2 5
mEAEEGE, R ES o B E AT IR, LR N — B

7‘[::

5
=

3.3.1 Fh3RdkiE =S AHER S

B TEE, FARE 2003-2021 R B SAEHRE LK 3.3, kR
P g BT JERFFRE RS . MM = AHER S R E, FEREI
PIABT B, 5B B 2003 4 232.19 5 MGESE KA 2017 4F 457.08 Jill,
KIEE N 96.86%, FETIMKEN 6.46%., B, 2018 EES, Fildik
BESAHBCRETRE, REFE 450 Wit . oV, &5 RE Rl A%
G BN EReRE. S R R B R JE, H TR S R BRI
BRI, A MY RISEAN WAy 7K PR [R] IR R Bl =5 SR BT, I HAR S i A
77 AR A B B - TG IR S PR BRI A, 5 MR R AR AP L AR P i
BAREAN DA ERAE, KR SIAE DA 2 R Al BUL T — e
iR ARBRARARHEB A A = iR R o BRI, 28 B BOR B i AR I S A
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Fol TV U 2 A aRHE 75 T 4 R SREHE e A S 3 P, R R A S R B $2
A S IR AR F R B2 DT

FERRE AR MY BERHN EEZ T T, 4 R A IR i = AR PR, = AR
K, 2003-2021 P25 5 ARV IR = AR HE U R 45.78%, FLRGZ AV A
7 AR R B AR HEBCR P35 & B 30.08%, HLTE 2016 4FIA S [ 52 B KE 209.21 5
W, Ol Sl AR AR 2 AN ORI T AR = AR 38 o5 LA
9.18%- 7.36%- 5.82%F1 1.21%, SRTM L MBI A2 7= A i & SR HE R 3 o5
bes/, A 0.47%. EAFERIZ, SO ARV AT LR = A i A
R B PUEE G B, BT IEROR, mMHERBRANER, Wies, BE
B FHE R, HERAEE ROEE RS BF 2, MRS S S
R ORISR, E OB R BCE s A B

3.3 20032021 FEMATHERGEESHHIBMAE B ANE
G I RZ R I S AROEM L HEHE B

2003 109.53 11.63 22.17 62.83 20.69 3.87 1.47 232.19
2004 142.49 12.68 21.68 71.26 23.95 3.99 1.53 277.58
2005 123.68 14.26 2161 78.06 24.00 4.03 1.55 267.19
2006 131.38 17.00 23.63 82.14 25.96 4.09 1.56 285.76
2007 138.28 18.61 24.48 88.67 29.93 4.10 1.57 305.64
2008 146.70 20.00 25.96 94.38 31.59 4.20 1.59 324.42
2009 156.01 20.91 26.93 102.00 34.20 421 1.59 345.85
2010 163.72 21.11 27.22 107.44 36.15 4.32 1.64 361.60
2011 174.82 22.50 29.56 115.60 37.87 4.58 1.66 386.59
2012 185.12 25.28 29.37 125.39 39.59 4.63 1.70 411.08
2013 194.17 25.17 30.30 131.10 40.72 4.63 1.76 427.85
2014 203.03 29.37 29.97 132.74 38.70 4.07 1.84 439.72
2015 207.06 30.73 30.65 134.91 39.53 4.48 1.87 449.23
2016 209.21 28.88 30.85 139.07 39.71 4.58 1.90 454.20
2017 206.88 27.78 31.47 144.05 40.07 4.93 1.90 457.08
2018 204.47 25.16 29.12 149.19 39.89 4.81 1.90 454.54
2019 203.39 24.01 27.52 149.27 38.94 4.85 1.91 449.89
2020 201.78 23.16 26.61 153.84 39.00 4.84 1.92 451.15
2021 199.72 22.27 24.68 160.97 38.41 4.84 1.93 452.82

SRR : RIBARITESY
A TR G E S AEEEUS B/ LR 3.4, AEET RO HEBUE I,
FERENL 2 I B USRI . 2003-2008 B HUN TR B, BRI AE 2008 Fik
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HE(E 1426.56 JiN, 2 [F]— ROV = SAHRE 02 4.39 £5: BES,
2009 4E FBEZ 947.31 Jimfi, FFET 479.25 Fli; 2010 SEE 4, KAk EARER5)
B, H 2020 FERE 2 IZBEAAIE 635.05 Ji0E, T 2021 5 KR
£ 776.82 Jilli.

FE MG FREV R AT, BT 4 TR IR A, —WRIB SR IR P
Ko V& & I FREE AT LR IR Ik, kb TR iK, &0
Y22 DG EG, HEEA. SRS ERESAHR, IF Ba e
LA BB IEAA ), 8% R R, AL LN EEAAEGE S &
i, ORI kb, ZREFIRERRAR, [EREFEREE M IR = AR
Bz B IR R G = SRR TR BTt AWIEIL A S BE. BEE R
Mz R, — R BB T KB R 558 ), [FIRE, AR R R R B
PR FEHCR I ZARFR B 5 G i) 1), & — RV ORGSR & 1A IR0
B INAHY K.

FRHENVIR = SRR S T, Zh) B i R AR CHa 228 — KIRES
RHERCIR, H 2008 4Eik Bl s HEBCR: 967.25 Jimli A ALRR 24 & . 2003-2021 4
15 5 SRR AR B 67.71%. AL R E e 51k R it 2 HE
G R I SRR R AR IR AT AN %, Herh K R
W R T, i R AT S5 A R FH 28 0 [ it sk 2> 3 470 B ot i = A R BEHE S . 59
— 5T, 5 PR TR B 2595 TR AL R RRE AT, HAARARELE 2 B R I,
AR A AR S5 AL BREOR | Wil FRAE S T5 AL BRROR . BMNARERME 365 b 3
HR%E.
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3.4 20032021 FEMBFERGRESHHHNEE BA: AW

ey CHa N20 L
B it R G e ise

2003 26.79 3.26 0.50 973.76
2004 28.15 3.50 0.53 1025.19
2005 29.54 3.85 0.55 1080.67
2006 32.13 4.20 0.60 1176.24
2007 35.61 4.90 0.67 1310.56
2008 38.69 5.43 0.72 1426.56
2009 25.81 3.53 0.47 947.31
2010 24.76 3.45 0.46 910.81
2011 23.20 3.46 0.42 858.84
2012 23.59 3.50 0.43 873.00
2013 23.90 3.50 0.44 883.27
2014 23.65 3.50 0.43 874.47
2015 24.78 3.40 0.45 908.58
2016 23.57 3.32 0.43 865.97
2017 19.05 3.19 0.34 712.02
2018 18.40 3.05 0.33 686.76
2019 18.65 2.77 0.33 687.72
2020 16.83 3.15 0.29 635.05
2021 20.56 3.98 0.34 776.82

HiERE: REARITESY

ARG 2003-2021 ERIEDE -5 FRFENV R B SR FRGE S K 3.3 . IR
W EhiE R, HHERE — B P2 BT R, (ERk 2R RS,
A SR 2 HE SO ZE FE AN T4 /)N o
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3.32 MR =E[AHEE B REE S E R

LS5 K 75 PR 2003-2021 AR5 FRFE MR 5= SR HEBRCE AT A, B
NFh LR E AR, 5k 3.5 B, MRS R EIR, 2003-2008 fEFHFRLIE
AR E R B ETHES, | 2003 4F 1205.95 JiiE_ETFE 2008 4 1750.97 71
0, B BR IR AL HE ORI, B0 T 545.02 Fi . SEEX — PG AT AnA £
TIRFEMV I BAR E , 3E BN B T8 P DA St A PR R = AR ™
2009 FFEEA, IR HEBUR B EhE 1244 0 LR, (EHREIEEE /N, Bk 20
ST R B SS,  H 2020 R ZI B HRE 1086.2 J3ME, [HE)S 2021 4R
Few (1229.64 J3ME) . 2020 LIRS R SEHER “REATAZ A7 BUR S A 457
FHIIY K, AB KSR = SR BOE ORGSR R R A P (B B R ARAT

MIRLE I B A (LI 3.4), Fhallaia & S H e & 1 BF AR
g R, Bon HIERAE. 2007 SE3F EERE B SN 10.55%. 2009 “E34 LY
AL E-26.15%, A% BRIAE, 12010 4. 2011 EIR LR oA flE, &
THEXEHRRE, WE. B RESE, 7 RVERMIEFEHRAN. 1 2016-
2020 SEIRLUIGIR A FUE, 2 58-2.77%- -11.44%. -2.38%- -0.32%F1-4.52%,
I AP SR PR A8 I [ A b ) v O B A R AT T RS K R, HE H 2 AR IR Ll = S
YR HERE i, RS k. R 2021 IR LR R A 13.21%, FHEK
ARSI Pt . B R H R R R I AT IR DL R B
SLARRKE S, FEE ARG 2021 FERFRAE R P KR, ARk
() = SRR HE R A T P e e KoY, I8 5 AR FREE I OCASEAR 5%
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3.5 2003-2021 FEMATFUEESEHBMIBER

" e b E 4l gk Wt RHPBCRE BRHPSCE
D CTam) @F15D) (%) QLIS P Tvep) QLN i)
2003 232.19 973.76 1205.95 0.00% 1.64 2.56
2004 277.58 1025.19 1302.76 8.03% 1.47 2.66
2005 267.19 1080.67 1347.86 3.46% 1.37 2.72
2006 285.76 1176.24 1462.00 8.47% 141 2.93
2007 305.64 1310.56 1616.20 10.55% 1.29 3.21
2008 324.42 1426.56 1750.97 8.34% 1.21 3.45
2009 345.85 947.31 1293.16 -26.15% 0.86 2.54
2010 361.60 910.81 1272.41 -1.60% 0.82 2.42
2011 386.59 858.84 1245.42 -2.12% 0.67 2.35
2012 411.08 873.00 1284.09 3.10% 0.64 2.36
2013 427.85 883.27 1311.12 2.11% 0.63 2.33
2014 439.72 874.47 1314.18 0.23% 0.62 2.23
2015 449.23 908.58 1357.81 3.32% 0.64 2.26
2016 454.20 865.97 1320.17 -2.77% 0.67 2.18
2017 457.08 712.02 1169.10 -11.44% 0.62 1.92
2018 454.54 686.76 1141.30 -2.38% 0.57 1.88
2019 449.89 687.72 1137.61 -0.32% 0.50 1.86
2020 451.15 635.05 1086.20 -4.52% 0.39 177
2021 452.82 776.82 1229.64 13.21% 0.45 1.99

BERIR: RIBANHESH

20%
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5%

0%

-15%

-20%

-25%

-30%

3.4 2003-2021 FEMREWHFIEZERAEHMEIFLIEER
T PR EH ARG P IR =S AR &, fEi815 3 HIE = A AR RR R A

31



TR FREF it L

HEUE T S S AAHE R FE 45 542 GDP () COx HECE, PRIL T I X 4k & 5%
P SR E AR R R, R A R R 00 I e AR . R
AARHETR R AR, BB BN AR B R R e, 7 A iR == RSO
BRD, RBET IZ X IR 22 G IR R FE AT i . AN SCHE LA 2003 AR AR,
Xf 2003-2021 SEFRFRAV A HZ 2003 AR AR BEAT L

TR = SACHERCRE B i B A T AR AR, R s A
T B i DA TZZ X 3 i TR BT ] 75 O s SR HE O i o L 32 B e — AN b XU
FAMHER AR PR, TR AUCHESOR BEROR, TSR B SR T AR b iR
PRHETOR BERR

IR = SRR S R BRI AR (3.6) & (3.7, wHEA R W
% 3.5 FioR.

ET

Cy =g e (3.6)
ET ________________________________________
D=~ 3.7)

X (3.6) 1, ¢, R TR = TARHEBGREE, BT 6 ARIIRALE .
X G, o ARIRILER S AHBCE L, A A BRI A ET
XA RIS EEMKI T, 26 7’ 3.5,

o 180 4.00
R 160 150 K
o =
= 140 300 =
t{ 1.20 2.50 M
100 (3!
= 2.00 &
12 0.0 i
— 150 39
3 060 20K
0.40 1.00
0.20 0.50
0.00 0.00
R E R EEEE R EEEE
R R RIRRRIIRLLILLIRIRLILRRELER
=T HERRE (IH/ 5 7T) =T HEEE (/A )

& 3.5 2003-2021 EFEMREMFWEETSAEHBGEE SZET LGS
gha 3 3.5 MK 3.5 KA, 2003-2021 G5 WG Fh IRV IR B S ARHE R %

PR B TEE, B 2003 4 1.64 1« Jiou! FEER] 2020 41 0.39 0« FioTt,
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YR 4.23%. = SARHERCE BEIRRSE PR FRGE TSR mis g, &
FERE R HEU A oAl R A M ) BRI 20 PR AU Y AR A L e AR,
BT AR 75 B IR A 254 R 2R 5 m M R AR S R G, AR KPAS
Wit Tt B—J7m, SR R TSR AR S, A 2003
R 2.56 Wl o AT R FEEE 2020 514 1.77 W« AT, 17 2008 AR E S AR
BEFERRORY 3.45 W « ALY, JEER BT H AR IR RS R B — e M, 7E
A IR DX A AT A 7 32 e = SRR R, X ARSI G e, (HRE
R IR R R, R EE SRR S B AR R R R BT TR, TR
BRHTRE B TS . IR, 2020-2021 £EF B AR R IR LIR AR HER
SR FEAN R FES R TS, WnTSCATIR, X5 E NN SR DI G

WL CL A R, 2003 4EE 2021 SEFH MR FIIRLSLBL T KR —{K
BT IHPEORE R, IXTER KRR FAF a8 TR UL “Rhargi & o7 A SE
B, RERO B B IR I R A 1 38T SR MU TN WL SR 25 FhAE L,
[FIET, FAE ML AT DA B SR At m TR kL, W FORRERT, AR R 7%
R GIRAER TR R GG R, WD T A ERIHER . B E A EFFR VIR
FIRHE T TR 22 O, (R A B A AN R 2 AA Ry, Gt bk Fih s
AVRBIRAEHE . oL s B FRAL DT B ) T R A R R R G, RIS AE RO
(kb asia), NNGRIRR AR ARBRAR O . B ML & 1 S L 42

3.4 FEMEFFUESSEHBRMER 2T

WSy, 9E R Kaya fHSER A M %, 3671 LMDI AL T4 1
TR PRI 3 AR B SRS SR TN 4% R 3 847 1 STRRFR L AT 1
Wi Hrh B HORORIIR B CRIEGHER) A (A SRR,

3.4.1 Kaya fEZ =

H A2 % Yoichi Kaya T 1990 £E IPCC i 2> B IR H Kaya 1H%530, %
U2 IPAT BRI BA Y R, BES I ARIESN 7 AR A ER =
SAHOR S AU BOE. NORRZ AP CERE N 12, Rk 0 R
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CO, EN GDP
= X X X
EN GDP P

Co,

X (3.8) 1, co, NHXI AMMHANIE & EN J9iZIX I 2 &
GDP iz XA SEH; P XA &,

Kaya fE52CREYS ] W5 M7 00 0 i tH 9XEh AR, A2 B AN [R] B 2K el
X A R 5 A B A DR HE G I 2 70 A b o K1, RS AR A IR AR T, K
Bl X R = A HERER 7S ReIRA . AR IR ESE, e SRR
PSSR A B Rk, 8T Kaya tHAEXR R R, ASCHEMEEA E5IA
REVRAE M. BEMRDRIE . k&K, @PKPFNSTE IR, M T R Kaya
fEEAN. FEI AR

C C « ENERGY y AGDP y PGDP y
ENERGY AGDP PGDP POP

FEY R Kaya fEET, o yFhIRlkii = U HCE, B ME R TRlkiR
FAMHBUSE, I enerey AV AEIEE TR, BRIV AR AR AR Y 2 i 7
W GEMED, JIMBRERE;  acop ABIMEML S IRV S A E, BIE ARAE FRTRL
S THE, ALTCs pepp s ARNEHE, B MR R S, A28 pop
AT AR T 1, TN

A C — 2l ok ENERGY —NIR o AGDP —
ES=——— PREEf4) s El = 4N ; Sl = )
bes- SRR £ - DO ey, s - AP ey

POP........ (3.9)

&

%W;a:%%%%%%m¥;mﬂwﬁﬁ%ﬂﬁomﬂﬁﬂﬁ%%ﬁéﬁ%
HERC AR A R

C=ESxEIxSIXCIxAl .....cc.ovvv... (3.10)

3.4.2 LMDI BRI

ANG (1997) XS L 73 B AR 7 FaHe o il o B (IDAD IR R HF 14
W AARHIH L (LMDD B BRik 2R R IR &, H AT DA U i 4 it 7
HHER) O EURTA7(EL T 88, i A2 IR 3R Mt vl T 040 i 58 4 o IR, 5T Kaya 1HAE K,
#o7 H LMDI 57,
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