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Abstract; Haixi Mongol and Tibetan Autonomous Prefecture (abbreviated as Haixi) is characterized by ecological fragility.
Rapid industrial activities have substantial contributions to Haixi’s economy, while bringing huge damage to its ecological
environment. Located in the northeast of the Tibetan Plateau, Haixi is one of the most important ecological safety barriers of
China and contributes significantly to China’s national ecological construction. Based on thermodynamics, emergy synthesis
is a useful method applied for environmental accounting. In this study, a systematic study on Haixi’s eco-economic system
was performed by using emergy synthesis to provide a holistic picture of its current performance. Emergy—based indicators
were also adopted to evaluate the sustainability of Haixi’s eco-economic system. In addition, temporal analysis of the emergy
—based indicators was conducted to provide the historical trend of the performance of Haixi’s eco-economic system. The
results showed that the total emergy use for supporting Haixi’s economy in 2016 was 6.69 x10* sej, which was 1.94 times
that of the total emergy used to support Haixi’s economy in 2010. The results also showed that the emergy in terms of local
nonrenewable resources accounted for more than 90% of the total emergy use for supporting Haixi from 2010 to 2016,
whereas the proportion of renewable resources and resources from outside were small. In addition, emergy use per person,
emergy density, ratio of emergy to money, and environmental loading ratio increased from 8.84x10" sej/person, 1.15x10"
sej/m’, 3.05x10" sej/US $ , 103.02 in 2010 to 1.65%10" sej/person, 2.22x10" sej/m*, 9.12x10" sej/US $ , 213.47
in 2016, respectively. Meanwhile, emergy yield ratio and the emergy-based sustainability index decreased from 2.66x 10
and 25.84 in 2010 to 1.23%10° and 5.74 in 2016, respectively. The results obtained from this study indicate that although
great progress has been made in the Haixi’s economy and local people’s living, the development of economy largely depends
on local nonrenewable resources and present increasing pressure on the local environment. Thus, it is urgent to explore ways
to reduce the overexploitation of nonrenewable resources and to promote Haixi’s long-term sustainability development. In
addition, results obtained from this study indicate that the emergy exchange ratio of Haixi is less than 1. This result shows
that Haixi experienced disadvantages during its trade with other regions from 2010 to 2016. To promote rational exchange of

emergy flows, it is important to increase the additional value of Haixi’s products.
8y , p P
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Fig.1 Emergy system diagram of Haixi's eco-economic system

IEAh, Brown %5 N8 7E 2016 4E45 H T B O REEIEME (12.0x10™ se)/yr) , I8 F7E )5 SLRE M52 R L
Fek, ZEFE LR 12.0x10% sel/yr VE A IE B RE (M HE v, FLA A [F] o 2504 T IREUA B2 BEEAN (L (UEV)
Yo ok RBCGHATHAL , kR LL 15.83%10% sel/yr MFEEER) UEV LI R4 0.76(12.0+15.83=0.76) 541k 4112.0x
10* sel/yr HFEUERY UEV!®!

1.3 Bl kiR

WFFTUCEE T 16 VSN A SR M B (TR VAR AT R RN o DA S AT 38 I A 558 ) 4 E e U 5 O T icHe | 258
FEORETH A G THAELE VM GRS BN M E B R S N GE i SR DL K P N R 55
JR AT, WFSEHEF 2016 AF 5 48 R i 79 N A= A 4 5 R geis AT BR, 5 2010 4F—2016 4F-E 4 508
ASERE TR 810 43 By ARR ST W PO N 28355 R Geia 17 D7 AR IE R Rt . AR SCEEIUY UEV 2ok A N 4N E AT
B SCHR, BAR LR 1,

2 HBR51E

2.1 BE{ESTHT

2 G T LB VIING T RGN EE R A AL 0] B G IR REAE B A A W] B 0 U B (A 4% AN
RGN IRREME AR A . S5 3RM 2016 G PN A LT RG D BEEBLA RN 6.69x10 sej, 4 2010 4F- &
REMEIAIRAY 1.94 £5, 78 2010—2016 H1[H] , 5 REMEHE A 2 S B0 S0 0ai /0 J 338 fin Feo 20 T 388 0 0t s, L v
1l AN TP A BV A R AR A it 52 B [RIRE A i sl B el I mT DA Y AN R A B R A R (A 4 AR S
VM AT R G EE kg, BRI R,

SETF RO ER (1 FE Atk X P A PR IR REE A, AN 9% 22 2% 8 R PRAR S R /K fb 22 BE L I 7K 3
fig ABE HBRIE R RE LA K OK S R HL , h T bk EE A AR, ACKE T R AR IR P B R A SR K — T AN A
Z15 2016 4F | AT A SR AEME AR N 3.12%x107 sej, A JE 2016 4E BAEME TR 1%, 7E2010—2016 4
HH1E] W] PR SRR RE (P ARAE 1.59%107 sej 3] 3.84% 107 sej [ 255l , ik b Xf 30 #% RSG5 47 10 BBE(E A
WA TTERE D

http ; //www.ecologica.cn



PUHR R S ikl X A= B 2855 R G R BEEL BT

&

Wit

214

Apms sty W $ sn QOIXEL'S  Q0TXOL'S  (OIXLOY  (OIXPO'E  0TX0TT  GOIX6ET  ,01x98'8 wsLmog, Sy
pms sy, A4y $ sn LOIX96T  ,0IXLOT  0IX9TT  o0IX8S'S  0IXPTH  G0IXL9T  oOIXIL sHodya 01 paIeIosse sa1Atag L]

Apis sty gy anpes powysio M HJE Xy [ a0IX9ET  [0IX91'E L 0IX6EY  ,0IXIE9  ,0IX08'S  ,0IXbT9  ,,0IXE6Y ABroug yad

9pIsino 0] pue odxy %ww__._.._ [at 3y

tpr7 (€102) 18| pue nop Y 1 )3 $ sn G0IX9T6  0IX09°C  LOIXI¥'L  ,0IX069  OIXSET  ,0IX96€  ,0IX90'F swodutt 01 parpIoosse so1atag Ly
Apss sty A4y anpen paysio M HJE XY [ gl0IX89°9 g 0IXE0'T  ¢OIX6TT  OIXEL'T 4, 0IX9SS ¢ OIXL9'9 ¢ 0IX9L'S roug gy

apisino woxy pue Jodwi] it 35\ 37 [ ¢

Apms s, A fy anfes paysio M HH XY 8 gOIXPIT 2 0IXL98  0IX806  ¢OIXELI'T  0IXT08 £ 0IXLS'L  0IX8I'L s[RI (RO of_ (32

Apms sy, Wiy ones pawio N H}H ¥ 3 q0IXSE'9  (OIXET9  (0IXTL'S  ¢0IXP8Y ¢ 0IXL0Y ¢ 0IXP6'E ¢ 0IXbTE S[BIOUL OU[BIDWUON . f () i+l

(ze1 (1107) “I& 19 usorg QOIXLI'T [ gOIXPI'9  g0IXLS9 o 0IX90E o 0IXL6'S o 0IXF0) o 0IXPL'O  01XTTS 10 ity
(ze1 (TT07) T 1 usorg LOIXLY'L [ g0IX9T'6  ¢0IX09T  ,0IXSIT  ,0IX8ET  ,0IX8L'T  401X99'8  o0IXIT6 120D 2
(21 (110T) "[# 10 umorg QOIXPE'L [ gl0IX98'6 ¢ 0IXI06  o0IXEL'S  40IX08'6 o 0IXEE'G o 0IX89'L o 0IX6LY s ammeN L Y4
og1 (1002) 1pieg pue umorg L0IX0F'6 [ WOIXTI'S L 0IXT6'L  OIXPF' L OIXLEL 4 01X86'9 4, 0IXE6'9 4 0IXPLY sosso| [losdo, 3 Wbz o
SODIN0SA A[(eMAUDIIOU SNOUITIPUT ft 36 Y H I8 Ju N b

[1g] (F10T) "[® 10 Sueg LOIXEL'S r GOIXPO'E ¢ 0IX98T  OIX98T  OIX6LT  OIXTET  0IX89T ¢ 0IX¥ST somod oxpAH Fra [

(o¢1 (100T) 1preg pue usorg LOIXLEY [ AOIXTEE  [0IXTEE  L0IXTEE  ,,0IXTEE  ,0IXTEE  ,0IXTEE  ,,0IXTEE Tea] [eULoI099) g HY T
[oe] (100T) 1preg pue umorg 01X06'T r aOIXIEE [ 0IX8LT  ,0IX8L'T  ,0IXTET L 0IXI6T  ,0IXTET  ,,0IXTET ABrouo onoury ‘puty ZH
(o¢1 (100T) 1preg pue usorg L0IX¥S'E [ LOIXISS [ 0IXPT8  L0IXIL9  ,0IX8EY  0IX80'T  ,,01X98'S  ,,0IX8E6 Tenuojodoas *ureyy 2 i
[o¢] (100T) 1preg pue usmorg LOIXIET [ a0IXTTT  01X80T L 0IX69'T  ,0IXOT'T  ,,0IXELT L 0IX8F'T  ,,0TX9€'T [eonwota ‘urey g L
(21 (9661 ) wnpQ I [ ZOIXTF T OIXIFT G 0IXIFT  OIXIF T OIXIF'T  0IXIF T 0IXIf waung g Yy

SO0INOSOI O|((RMOUY Yt 16 LT (11

AT 10§ soouetoPYy (mun fos )P ) ) 910C S0t ¥10¢ €102 (414 1102 010z wo i3

WG G BT L Tk wwp Ay ,

(910c—0107) xreq Sunioddns smoy 1ofepy | dqel,
(910T—0107 ) T T W £ F) 38

%

1ca.cn

//www.ecolog

http



6 JAE = 39 %
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®2 BENMEEDHR(2010—2016)
Table 2 Major emergy flows for supporting Haixi (2010—2016)

%5 Tem AL B
2010 2011 2012 2013 2014 2015 2016 Unit
T E BT %R Renewable resources
KPBHRE Sunlight 1.41x10%"  1.41x10%"  1.41x10%"  1.41x10*"  1.41x10*"  1.41x10*'  1.41x10* sej
Wi/KAE2EAE Rain, chemical 546x10%"  3.42x10%'  6.32x10%" 2.55x10%'  3.91x10%'  4.80x10%'  5.13x10%! sej
i7K#HE Rain, geopotential 332102 2.08x10%  3.84x10%2  1.55x10%  2.38x10%  2.92x10%2  3.12x10% sej
JA{E Wind, kinetic energy 4.41x10%°  4.41x10%®  3.63x10%°  4.41x10*  5.29x10%°  529x10*°  6.28x10% sej
HERTEIFBE Geothermal heat 1.45%x10%2  1.45x10%2  1.45x10%  1.45x10%2  1.45x102  1.45x10%2  1.45x10% sej
7K J1 % H Hydro power 2.07x10%  2.18x10%°  1.89x10%°  2.27x10%  2.32x10%°  2.33x10%*  2.47x10% sej
AT IRAE(H Emergy of renewable resources  3.32x10% 2.08x10%%  3.84x10%2  1.59x10%  2.38x102  2.92x10%2  3.12x10% sej
Y4 S ] BB 1 SR TR Indigenous nonrenewable resources
F 2B Topsoil losses 6.34x10"  6.51x10"  6.56x10°  6.93x10"  6.99x10"  7.44x10"  7.63x10" sej
RKIRA Nature gas 6.43x10%"  1.03x10%%  1.25x10%2  1.32x10%2  1.17x10%2  1.21x10%2  1.32x10% sej
ik Coal 7.06x10%  6.64x10%"  1.37x10%  1.83x102  1.65x102  2.00x10%  7.10x10?! sej
A 0il 6.10x10*"  7.88x10*'  7.06x10*'  1.05x10%2  3.58x10%'  7.68x10*'  7.18x10%! sej
JE4 BT 7 Nonmetallic minerals 765102 9.24x102  9.52x10%2  1.13x10%  1.35x10%®  1.45x10%  1.55%x10% sej
4 JBH 7 Metal minerals 3.32x10%*  2.60x10%*  2.28x10%*  4.93x10%*  4.30x10%*  4.40x10%*  6.47x10%* sej
/It Sum 3.42x10%*  2.71x10%* 2.41x10%*  5.09x10%*  4.46x10**  4.56x10**  6.65x10%* sej
HE S35 A B Import and from outside
fiel Energy 1.23x10%"  8.98x10%  5.71x10"  1.32x10"®  1.51x10"®  1.59x10%'  5.45x10 sej
LTI % Services associated to imports 6.39x10"  6.15x10  2.06x10*°  1.04x10%°  1.10x10%°  5.29x10'  1.34x10" sej
/N Sum 1.30x10%" 9.60x10%°  2.64x10%°  1.06x10%°  1.12x10%°  1.64x10*'  5.46x10*' sej
SREME AL Total emergy use 3.45x10%* 2.74x10%*  2.45x10%*  5.10x10%*  4.49x10%*  4.59x10%*  6.69x10%* sej
O R H BRI Export and to outside
BEJR Energy 5.13x10%2  6.15x10%  5.73x102  6.11x10%2  5.05x10*  3.73x10%2  3.08x10% sej
H O HIZERR S5 Services associated to exports 5.20x10%  9.80x10%°  1.15x10%'  2.89x10%'  6.78x10*'  6.97x10?!  2.70x10% sej
Jifed Tourism 2.70x102  5.09x10%2  5.98x10%  1.58x10%  2.19x10%  3.74x10*  7.96x10% sej
/Nt Sum 7.89x10%2  1.13x10%®  1.18x10%  2.22x10%  2.76x10%2  4.19x10%®  8.54x10% sej

HE T KRG R 48 DR VS P A8 A B0 VG M P9 AR, SR, R A A R R e i R AT IR 55 SR
MR, TRIIL, BFZ0K S 0 O BRI R A SC A IR 45 % FEAE N, Chen 258 NPT YRS PR3t 0 11 KR A
TIRBEEB AN H A LAV RGBT B E B AW STk AR, B AR (O A B RE(E R A
FEE U KOR AR BE(E AR EZR R, STV T RESRBUABIE , ABIFTE bk 11 R R R IR Y BE (R 15
MU IR T e A REME A . Sk 0 R A G IEAR X, H 00 R B V5 AN T R v o M el L 75 20 1 %% 4
[ i 1042 SRR U N 5 8 . R RE(EEHE b, 0 R A BB (S TR B RE(E R A7) 2016 4R iE 1T )
PR PRI U N 22 55 R GE B Tk BN 5.46x 107 sej, & 2010 4E A 4.20 % 3 PG M H 11 B A BE(E th 2 1
ThHa# H 2010 4F 7.89x 107 sej HI K 2 2016 4EAY 8.54% 107 sej, X LuZh HL S I PG JH 25 55 %o 4052 T A A e
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BAT, BT R e g A B 250 P N 2016 45 PR 7 IR 55 HE B BE (5 7.96% 107 sej, &
2010 4Fic Ui Ak 55 % BB ALY 29.48 £, 2010—2016 4[] i Ui BE {EL 4 HH 2% 4F- 3% 0, {EL VA V8 N il e 0 A LA T
J WA 3 (AMCMCATRAR) 33X Bk T 4598 PG N &b F P Bl b DX A A0, 508 PG N A AT 38 = SE R 57t 75
JEWRAEBAR IR, Kk, £ Bh A 25 SO @5 i A XU S % e AR A iR , 56 35 24 M itk 150t A 152 o 2
At liEA 7l (4 B 7 B, XU P N 48 T I R R LN
2.2 RB(EFSARATR]E 5 430

BRI AT A B AE S 20 R G &R (W57 BB R 55 ) e [l — I BRI US| fifk bk 1 A [m] 26
SV G DR ST 114 22 S T X DA AR A T R B4 P, 1 T T DA A P A3 BT A S R 5 AR G I A R D BE AR A 5 3 2 Xt
REAEFE AR B[R] S 43T, 7T AR IE AR L0 & R it R v it — [ R sl X A S 8 0% RGE I T R e S a3 it
T AR E AT RESE & R HR LR 22K R

2016 42 PG PN 25 RGBTV REEIE AR R 6.69x10™ sej , B LA 441 PG M [ P A 7= K (E 486.
96 12T, HE VG 2016 4EAIAEMEER T HL 3N 1.37x10™ sej/ ¥ (9.12x10" sej/US $ ), FHZELAY, HE VI 2016
AR NS REMEL (& S BB % B4 51 1.65%10" sej/ A1 2.22x10" sej/m*

®3 pelEiERRBEFETSH

Table 3 Time series analysis of emergy-based indicators

(R B AFBY Year

Emergy-based indicators Unit 2010 2011 2012 2013 2014 2015 2016
JAREMEREA Total emergy use sej 3.45x10%*  2.74x10%*  2.45x10%*  5.10x10%*  4.49x10%*  4.59x10% 6.69x10%*
RE(H 42T LR Ratio of emergy use to money sej/ ¥ 450x10"%  5.68x10'3  4.30x10"  837x10"  8.76x10"  1.04x10™ 1.37x10"
RE(H 52T LR Ratio of emergy use to money sei/US §  3.05x10™  3.67x10"  2.71x10™  5.19x10™  538x10'*  6.50x10™ 9.12x10™
NFff FIRENE Emergy use per person sej/person  8.84x10'®  6.91x10™  6.08x10'®  1.25x10'"  1.09x10"  1.14x10" 1.65x10"
REMH T Emergy density sej/m> 11510 9.09x10'2  8.15x10  1.70x10">  1.49x10"  1.53x10" 2.22x108
REMET™ % Emergy yield ratio 2.66x10°  2.85x10°  9.30x10°  4.83x10*  4.01x10*  2.79x103 1.23x10°
HE 61 4% Environmental loading ratio 103.02 130.81 62.87 319.77 187.86 156.44 213.47
BE (i ] F545 K JEHE 8L Emergy sustainability index 25.84 21.79 148.00 150.97 213.46 17.86 5.74

3 5 T VUM RRAEHE BRI 18] P ) S A | LASE S 1) 48 75 T PO M B2 LR I 24 5 8 T is AT 30k, A Y
R FH 2 — A~ [ S sl X A A BT REAE R T 8, SR A o A1 A A7 KT R AR 36 o 6 1 48 A 5 BE AR 2% — 4>
] 5 B, X 1) R A 150 St 55 R 7 (9 TET AR =2 L, AT 52 7 BT T 1l X ) 22 % e s B, it 3R 3 W L&, B
FEI ]S P W P PN A NSRRI A T B BB (B FE AR s rh i . Horh SRR 28 TF REEMUBE(E LA 2010
AERY 3.45%10™ sej B F] 2016 4FH 6.69%10% sej ; AHIN A9 A BE(E 1 14 M 2010 4EY 8.84%10™ sej/ A4
) 2016 41 1.65x10" sej/ A ; BE(H 5 BE WA 2010 419 1.15x 10" sej/m* 3G fNF] 2016 4F (Y 2.22x10" sej/m’
ZEE AR VMY JE B 2016 AF AR TE KT 2010 ARAF R4 &

RE1E BT T b 3R S [ Kl X AR A 3 RGs TR RE(E R A & 5% el X = AR = Bl =z 1,
AR AT T AT I SE A RE(E I & 6, AR SR A 45 R s, T 79 N B R 5% T L %8 MK 2010 4F Y 3.05x 10"
sej/US $ HfMF] 2016 4E 9.12x10" sej/US $ (£ 3) . BIARIBIZEEI b BB K SE A REEH 0 LR T
B PN A BB (AL 5% T LS R R P BIKOF . — B =, R 16 1 b X BB (B 5% 110 L6
BRI TR R TR I b X 3 32 R R A R R T b X 22 1 o FH A 2 0k 6% T A AL 08 SR (SR RV SR
an BRI ) o PRI, A R X AT SR R AT IR AN T DB e AL i R R A R Y

REAE ™ R T R G SR S & U SRR EZ L, B A 5 T 98 R G 2E P RCR T8 5 5 26
Bi 7 RN BB RG] T T IR RR(E I 5 P SE R S IR RE (R i 2 L RBAE T8 R RIS BN T T R 4t
MIREME ™ R S REE T R Z [, 2016 AFTG PO MIREE 51 20588 213.47, Ge B th 32 1.23x10°, A7 R (19 7] 47
BrRIRAEHECH 5.74, tF 3 ALIE W VEIN 2014 4F Y AT RS Kk SR 4R B R (213.46) |, AR RE(E ™ H 23 &

http ; //www.ecologica.cn



8 S % 39 &

IEE TR0 4.01x10°F1 187.86, BEAE AT Hp2 K JRIEEUK T 10 B &TF R KL RAE, 7E 1—10 Z [0 %
B2 05 R G B AT I SR 11 k5 435 5 3 W A A 5 k1) 90 BT A, 96 WG 40 %o 08 W0 940 F & ) R 3 i
SR,V T — B R R R SR VY M 48T & R ash AR T Y AN W] B R R AR R R K R g
WA RGRZ EH BRI R ), A KA TR SRR BSR4 Y ThRe
iRV MAE 2 E RN A S e, AT R Rk R B EE, B, KRR R R %
A5 5 AR AL 446 R VR T FE R 2 R AL
2.3 BelETEAR LAY

Syt XU P N AR S 20 R G T AT, $E R T P N TE T A8 (255 M AT, B B B AR 9T &5 SR 5
T8 AE I REAELFR Bt 150 L AT, 5 SR AN 4 BT o PG N (%) N S5 (ol FH 2 R (8% B 350 /8 T 7 Vg 44 A B
BhR , 1245 R 3 W A RE B 0% AR TR P9 N & B 0 2B 38 7KOF- 8 T J/ A K0 . 5 G RT3 V5 N 4 BB 1R ™
TGP RS T8 DYRRE ™ 5 IR 0 308 IR 45 R R BRI VYN AR B AT R M A 2R
AR R, EXE VG 7= A 1 B85 B0 A A A

HE B B0 R A R S, I TSR R B B i P A B 2 SRR IR LR BE R BB A TR, Bk 4 )
DA 2012 4506 PG M P A 7 Sl o 75 T AR 7 BB 1Y 30% , AR PRI PN A B 40 RGIs 171 RE
AN 5 T8 GEIE A 77% ;11 2015 A7 M [ P9 AE 7 SVl O 5 148 B N AR SUELY 18% , YAF S 41
PO AR LU R TTIBEME AN (5 504 RE(ETE A Y 89% , BB S: M (1 £ B2, 15 75 M X 5 1 48 46 TF &
JRE TR B KT T2 T M E DTk, X — S5 R B R R A AN TN AR S A RS iE T
FERA T Y A TR R . b B FE 2012 5 2015 4 2 b4 SR 7 R IR X 48 B R G BT
k2001 R 2.87x 10 sej A1 4.80x10™ sej, b7 44 B BEME R AT 90% 5 949% " | T4 0 7= W R A 40 ok
H PO Banek B A 8 a BRAE,

x4 pefEistRXTEE

Table 4 Comparison of emergy-based indicators

2012 2015 2q
Hifg fiyi] Hig AL} Unit
JAEEHIEA Total emergy use 3.18x10% 2.45%x10% 5.13x10% 4.59x10% sej
[ N2 7= EAE Gross domestic product 1.89x10"" 5.70x10"° 2.42x10" 4.40%x10'° ¥
Eo/ANRM US $/¥ 6.31 6.31 6.23 6.23 US $/¥
A1 Population 5.73x10° 4.03x10° 5.88x10° 4.02x10° A
AR & Emergy per person 5.55x10"7 6.08x10'8 8.72x10"7 1.14x10" sej/ A\
RE{E 5T M L3R Ratio of emergy to money 1.06x10™ 2.71x10" 1.32x10" 6.50x10'* sej/US $
RE{H % E Emergy density 4.40x10' 8.15x10" 7.11x10" 1.53x10" sej/m>
fEfH 7= ¥ Emergy yield ratio 68.17 9.30x10° 164.10 2.79%10°
P85 71 25 % Environmental loading ratio 27.47 62.87 57.99 156.44

HIA RS 25 BH 75 148 B0 RE(E 5% T HL 3R KT 4 [ 380K 7, 5 1048 7 5 HA & 0 b 47 52 5 i i 7
R B AR . R 4 WA TN B RE(ELT T HLR & TR A ARV T LR, B RE (A
FAREDE, W VN AESEAT XS B T B A7 A T FE A R PR I 2

Y PE N M 2010 4E 3 2016 4F-EAE ] HE 57 50 %05 H 15 50 %0 09 Fe R34/ T 1, BT T B4 £ 8 2 1 T M A
B2 5 HRAR A SRR BT VP T RE(E S Hh O RE A Y H R (RE(EAC R [FRE/ N T 1( 3R 2) , Ul
FOINAEXT AN G sk B A7 e REAE I (WP &) B9 o T 2 LAV PR N 5 = B4 52 5 S 9 A U B, 100 s 3 5k
IR P N X A0 5E B B B (G . = 4 RE 6% T ELSRAE 2012 4F 7 8.16%10" sej/US $ ) MU % 4FAY fiE
HGTT A 2.71x10™ sej/US $ , M VE M A BEAEHT T LR 2 < e 4 RR(E BT 1 LAY 33 £, X AP AL T, A
FE 100 3T, =7 A 0T TGN A5 2.71x10"° sej, 1 ¥ 75 I AL AE M = B & W15 8.16%x 10" sej, Bl = g & 15
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Fig.2 Real wealth in solar emergy exchange during trade

3 Fig5EW
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